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Safety Instruction

Before using the product ...

For your safety and effective operation, please read the safety instructions
thoroughly before using the product.

» Safety Instructions should always be observed in order to prevent accident
or risk with the safe and proper use the product.

» Instructions are separated into “Warning” and “Caution”, and the meaning of
the terms is as follows;

AWarn in This symbol indicates the possibility of serious injury
9 or death if some applicable instruction is violated

This symbol indicates the possibility of slight injury
& Caution or damage to products if some applicable instruction
is violated

» The marks displayed on the product and in the user’'s manual have the
following meanings.
& Be careful! Danger may be expected.
A Be careful! Electric shock may occur.

» The user’'s manual even after read shall be kept available and accessible to
any user of the product.
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Safety Instruction

Safety Instructions when designing

7

/N\Warning

» Please, install protection circuit on the exterior of PLC to protect

the whole control system from any error in external power or PLC

module. Any abnormal output or operation may cause serious problem
in safety of the whole system.

Install applicable protection unit on the exterior of PLC to protect
the system from physical damage such as emergent stop switch,
protection circuit, the upper/lowest limit switch, forward/reverse
operation interlock circuit, etc.

If any system error (watch-dog timer error, module installation error,
etc.) is detected during CPU operation in PLC, the whole output is
designed to be turned off and stopped for system safety. However,
in case CPU error if caused on output device itself such as relay or
TR can not be detected, the output may be kept on, which may
cause serious problems. Thus, you are recommended to install an
addition circuit to monitor the output status.

» Never connect the overload than rated to the output module nor

allow the output circuit to have a short circuit, which may cause a

fire.

» Never let the external power of the output circuit be designed to

be On earlier than PLC power, which may cause abnormal output or
operation.

» In case of data exchange between computer or other external

equipment and PLC through communication or any operation of

PLC (e.g. operation mode change), please install interlock in the

sequence program to protect the system from any error. If not, it
may cause abnormal output or operation.




Safety Instruction

Safety Instructions when designing

7

/\ Caution

» /O signal or communication line shall be wired at least 100mm
away from a high-voltage cable or power line. If not, it may cause
abnormal output or operation.

Safety Instructions when designing

7

/\ Caution

Use PLC only in the environment specified in PLC manual or
general standard of data sheet. If not, electric shock, fire, abnormal
operation of the product or flames may be caused.

Before installing the module, be sure PLC power is off. If not,
electric shock or damage on the product may be caused.

Be sure that each module of PLC is correctly secured. If the
product is installed loosely or incorrectly, abnormal operation, error or
dropping may be caused.

Be sure that 1/0 or extension connecter is correctly secured. If
not, electric shock, fire or abnormal operation may be caused.

If lots of vibration is expected in the installation environment,
don’t let PLC directly vibrated. Electric shock, fire or abnormal
operation may be caused.

Don’t let any metallic foreign materials inside the product, which
may cause electric shock, fire or abnormal operation.




Safety Instruction

Safety Instructions when wiring

7

/N\Warning

» Prior to wiring, be sure that power of PLC and external power is

turned off. If not, electric shock or damage on the product may be
caused.

» Before PLC system is powered on, be sure that all the covers of

the terminal are securely closed. If not, electric shock may be caused

/\ Caution

Let the wiring installed correctly after checking the voltage rated
of each product and the arrangement of terminals. If not, fire,
electric shock or abnormal operation may be caused.

Secure the screws of terminals tightly with specified torque when
wiring. If the screws of terminals get loose, short circuit, fire or abnormal
operation may be caused.

Surely use the ground wire of Class 3 for FG terminals, which is
exclusively used for PLC. If the terminals not grounded correctly,
abnormal operation may be caused.

Don’t let any foreign materials such as wiring waste inside the
module while wiring, which may cause fire, damage on the product
or abnormal operation.




Safety Instruction

Safety Instructions for test-operation or repair

/N\Warning

» Don’t touch the terminal when powered. Electric shock or abnormal
operation may occur.

» Prior to cleaning or tightening the terminal screws, let all the
external power off including PLC power. If not, electric shock or
abnormal operation may occur.

» Don’t let the battery recharged, disassembled, heated, short or
soldered. Heat, explosion or ignition may cause injuries or fire.

/\ Caution

» Don’t remove PCB from the module case nor remodel the module.
Fire, electric shock or abnormal operation may occur.

» Prior to installing or disassembling the module, let all the
external power off including PLC power. If not, electric shock or
abnormal operation may occur.

» Keep any wireless installations or cell phone at least 30cm away
from PLC. If not, abnormal operation may be caused.

Safety Instructions for waste disposal

7

/\ Caution

» Product or battery waste shall be processed as industrial waste.
The waste may discharge toxic materials or explode itself.
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About User’'s Manual

About User’s Manual

Congratulations on purchasing PLC of LS Industrial System Co.,Ltd.

Before use, make sure to carefully read and understand the User's Manual about the functions,
performances, installation and programming of the product you purchased in order for correct
use and importantly, let the end user and maintenance administrator to be provided with the

User's Manual.

The User's Manual describes the product. If necessary, you may refer to the following

description and order accordingly. In addition, you may connect our website(http://eng.Isis.biz/)

and download the information as a PDF file.

Relevant User's Manuals

i - No. of User's
Title Description
Manual

It describes how to use XG5000 software,
which it is applied to the IEC standard
XG5000 IEC User’'s Manual language, especially about online functions 10310000834
such as programming, printing, monitoring and

debugging by using XGT series products.

XGK/XGB It is the user's manual for programming to
Instructions & Programming explain how to use commands that are used 10310000833
User’'s Manual PLC system with XGK/XGB CPU.

It describes CPU specifications and technical
XGI-CPUU User’s Manual terms for the XGT PLC system using a series 10310000832
of XGI-CPUU module.

It describes CPU specifications and technical
XGR-CPUH User's Manual terms for the XGT PLC system using a series 10310000855
of XGR-CPUH module.
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Ch 1. Introduction
1.1 Overview

1) Background

This user’s guide describes the languages supported by XGI /XGR/XEC PLC. The XGI /XGR/XEC PLC is based on the
standard language of International Electrotechnical Commission (IEC).

2) Features of IEC 61131-3 Language

The features of the IEC language supported by the PLC are as follows
> Supports several data types.

> Offers program elements such as functions, function blocks, and programs to enable bottom-up design and top-down
design and structural creation of a PLC program.

> Program storage in a library system to enable future use in other environments. This enables the reuse of the software.
> Supports various languages so that the user can select the optimal language suitable for the environment.

3) Types of Language

The PLC language standardized by IEC consists of two illustrated languages, two character languages and SFC.
D> lllustrated language

a) Ladder Diagram (LD): It is a graphical language based on the ladder logic.

b) Function Block Diagram (FBD): It is a graphical language for depicting signal and data flows through function blocks.
> Character language

a) Instruction List (IL): It is a low-level ‘assembly like’ language based on similar instruction list languages.
b) Structured Text (ST):Itis a high-level PASCAL type language.
[> Sequential Function Chart (SFC)

1-1
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Ch 2. Software Structure

2.1 Introduction

Before creating a PLC program, ensure that you have an overall PLC system defined in software terms. The overall PLC system is
defined as one project in XGI /XGR/XEC PLC. In the project, you must define hierarchically all composition elements necessary for

the PLC system.

Project

Global/Direct Variable

Parameter

User Data Type

Scan Program

—— Basic Parameter

—— |/O Parameter

User Function/Function Block

Task Program
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2.2 Project

For a XGI/XGR/XEC PLC program, the first priority is given to project configuration. Creating a project comprises of configuring
and programming all elements necessary for a PLC system (scan programs, task definitions, basic parameters, I/O parameters,

and so on).

1) Global/Direct Variable

The project enables global variable setting, direct variable setting and flag, in which a user prepares or uses the necessary
information.

2) Parameter

The user can alter the default CPU parameters and/or configure the IO Modules
[> Basic Parameter: consists of four parts; setting such as basic operation set up, time and output control, retain area setting
,error operation setting and MODBUS data setting.
> 1/0 Parameter: Used to configure I/O modules.

3) User Data Type
Data type is a classification showing its unique characteristics. For instance, ANY_NUM contains all of LREAL, REAL, LINT,
DINT, INT, SINT, ULINT, UDINT, UINT, and USINT. For additional information on User Data Type, refer to Common
Elements

4) Scan Program
The scan program is a basic method of executing a program repeatedly on a PLC. It sequentially performs the same
operations as per the program starting from the first step to the last step. For example, a scan program can read input data at
the input module, run a program and display the resullts to the output module.

5) User Function/Function Block

> Function : Is an operation unit that immediately yields the operation results for an input such as four arithmetical
operations and comparative operations

> Function block : Is an operation unit that memorizes the operation results within the commands such as timer and
counter or results derived from several scans. Function blocks are the fundamental element for logic programs.
Function blocks like timer and counter have input and output connections to indicate the flow.

6) Task Program

[>  Task program does not repeat scanning unlike a scan program and instead, executes only when its execution condition
occurs. If several tasks are waiting, a higher priority task program is processed first. Among tasks of equal priority, the
processing happens by the order of occurrence

> There are fixed cycle tasks and internal contact tasks.
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Ch 3. Common Elements

3.1 Overview

The elements of XGI’XGR/XEC PLC program (programs, functions, function blocks) can be programmed in other languages such
as LD, SFC, and so on. All the language share common grammar elements.

3.2 Expression

3.1.1 Identifiers

>
>
>
>
>

Identifiers must be mixed of alphabet, numeric and all letters starting with underlined letters.

Identifiers are used as variable names.

Blank (space) is not allowed in identifiers.

In case of variable or instance name, identifiers may consist of Korean, Alphabet and Chinese characters.

There’s no difference between small letters and capitals in alphabet; all the letters of the alphabet are recognized as upper
case.

Types Examples
Capital alphabet and number IW210, IW215Z, QX75, IDENT
Capital alphabets ,numbers and underline( ) LIM_SW_2, LIMSWS5, ABCD, AB_CD
Cgpltal alphat?et and number characters starting MAN, 12V7. ABCD
with an underline(_)

3.1.2 Data Expression

The data in XGI/’XGR/XEC PLC is; numeric data type, character string, time data type, and so on.

Types Examples
Integer -12, 0, 123_456, +986
Real number -12.0, 0.0, 0.456, 3.14159 26
Real number with an exponent -1.34E-12, 1.0E+6, 1.234E6
Binary number 2#1111_1111, 2411100000
Octal number 8#377(decimal 255) 8#340(decimal 224)
Hexadecimal number 16#FF(decimal 255) 16#EQ(decimal 224)
BOOL data 0, 1, TRUE, FALSE
1) Numeric datatype

\VARAVARVARV/

There are integer and real numbers.

Discontinuous underline (_) can be placed between numeric characters; and it doesn't have any meaning.

Decimal complies with general decimal data type expression and if there is a decimal point, they are real numbers.

In case of expressing exponent, you can use plus/minus signs can be used. The letter ‘E’ standing for the exponent does not
distinguish capitals from small letters.
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> When using real numbers with exponents, the followings are not allowed.
Ex)12E-5(x) 12.0E-5(0)

> Integer includes binary, octal, hexadecimal numbers and decimal, which can be distinguished by placing # in front of each
numerical character.

> 0~9andA ~F are used (including small letters a ~ f) in expressing hexadecimal.

> There is no need have plus/minus signs in expressing hexadecimal.

[>  Boolean data may be expressed as an integer O or 1.

2) Character String

[>  Character string covers all the letters with single quotation marks.

> In case of the character string constant and the initialization, the length is limited up to 31 letters.

Ex) ‘CONVEYER’

3) Time data type
Time data types are classified as follow:

>  Duration data: calculates and controls the elapsed time of a controlling event.

>  Time of Day and Date data : displays the time of the starting/ending point of a controlling event.

(@) Duration

> Duration data starts with the reserved word, T# or 't#.

[> Several data types such as date (d), hour (h), minute (m), second (s) and millisecond (ms) must be written in sequence.
Duration data can start with any unit (d,h,m,s and ms). In case of millisecond , the minimum unit can be omitted but the
medium unit between duration units must not be skipped.

[>  Cannot use the underline ().

> Duration data can overflow at the maximum unit, if any, and the data with a decimal point is available except ‘ms’. It does not
exceed T#49d17h2m47s295ms (32bits by ‘ms’ unit)

>  The datais limited to the third decimal place in the second unit (s).

>  Decimal point is not available at ‘ms’ unit.

>  Capital and small letters are both available.

Content Examples

T#14ms, T#14.7s, T#14.7m, T#14.7h

Durat i
uration (no underine) #14.7d, t425h15m. t#5d14h12m18s356ms

(b) Time of day and date

>

>
>
>

There are three types expressing ‘Time of Day and Date’ as follows: Date, Time of Day; Date and Time.

Content Reserved word
Date prefix D#
Time of Day prefix TOD#
Date and time prefix DT#

The data of starting point is January 1, 1984.
There's a limit on 'Time of Day’ and ‘Date and Time', which is up to the third decimal place in the ‘ms’ unit.
The overflow is not allowed for all the units when expressing ‘Time of Day’ and ‘Date and Time'.
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Content Examples

D#1984-06-25

Date
d#1984-06-25

Time of Day TOD#15:36:55.36
tod#15:36:55.369

i DT#1984-06-25-15:36:55.36

Date and Time

dt#1984-06-25-15:36:55.369
3.2 Data Type

Data has a data type showing its character.

3.2.1 Basic Data Type
XGI/XGR/XEC PLC supports the following basic data types.

No. Reserved Word Data Type (Sbllfse) Range
1 | SINT Short Integer 8 -128 ~ 127
2 | INT Integer 16 -32,768 ~ 32,767
3 | DINT Double Integer 32 -2,147,483,648 ~ 2,147,483,647
4 | LINT Long Integer 64 25~ 281
5 | USINT Unsigned Short Integer 8 0~255
6 | UINT Unsigned Integer 16 0~65,535
7 | UDINT Unsigned Double Integer 32 0~ 4,294,967,295
8 | ULINT Unsigned Long Integer 64 0~2%1
-3.402823466e+038 ~ -1.175494351e-038
9 | REAL Real Numbers 32 or0or
1.175494351e-038 ~ 3.402823466e+038
-1.7976931348623157e+308 ~
-2.2250738585072014e-308
10| LREAL Long Real Numbers 4| or0.or2.2250738585072014¢-308 ~
1.7976931348623157e+308
11 | TIME Duration 32 THOS ~ TH49D17H2M47S295MS
12 | DATE Date 16 D#1984-01-01 ~ D#2163-6-6
13 | TIME_OF_DAY Time Of Day 32 TOD#00:00:00 ~ TOD#23:59:59.999
, DT#1984-01-01-00:00:00 ~
14 | DATE_AND_TIME Date and Time of Day 64 DT#2163-12-31-23:59:59.999
15 | STRING Character String 328 | -
16 | BOOL Boolean 1 0,1
17 | BYTE Bit String of Length 8 8 16#0 ~ 16#FF
18 | WORD Bit String of Length 16 16 16#0 ~ 16#FFFF
19 | DWORD Bit String of Length 32 32 16#0 ~ 164FFFFFFFF
20 | LWORD Bit String of Length 64 64 16#0 ~ 16#FFFFFFFFFFFFFFFF
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3.2.2 Data Type Hierarchy Chart
Data types used in XGI/XGR/XEC PLC are as follows:

ANY
ANY_NUM [ anvvBIT | [ ANvSTRING | | ANYDATE | | TIME
I I
[ ANYREAL | [ ANYCINT | LWORD DATE_AND_T IME
| | DIORD DATE
WORD TIME_OF_DAY
REAL LINT BYTE
LREAL DINT BOOL
INT
SINT
UL INT
UDINT
UINT
USINT

[>  Data expressed as ANY_NUM includes LREAL, REAL, LINT, DINT, INT, SINT, ULINT, UDINT, UINT and USINT.
> For example, if a data type is expressed as ANY_BIT, it can use one of the following data types: LWORD, DWORD, WORD,
BYTE and BOOL.

3.2.3 Initial Value

If an initial value of data is not assigned, it is automatically assigned as follows.

Data Type Initial Value
SINT, INT, DINT, LINT 0
USINT, UINT, UDINT, ULINT 0
BOOL, BYTE, WORD, DWORD, LWORD 0
REAL, LREAL 0.0
TIME T#0s
DATE D#1984-01-01
TIME_OF_DAY TOD#00:00:00
DATE_AND_TIME DT#1984-01-01-00:00:00
STRING "' (empty string)
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3.2.4 Data Type Structure

# Bit String

BOOL ||
1 bit, range: 0, 1

7 0
usT [T

8 bit , range: 2#0000_0000 ~ 2#1111_1111, 16#00 ~ 16#FF

15 87 0
WORD | | |
16 bit, range: 2#0000_0000 _0000_0000 ~ 2#1111_1111_1111_1111 16#0000 ~ 16#FFFF
31 16 15 0
DWORD | | | | |
32 bit, range: 2#0000_...000 ~ 2#1111_...111 16#00000000 ~ 16#FFFFFFFF
63 32 3 0
LWORD | | | | |
64 bit, range: 2#0000_...000 ~ 2#1111_...111, 16#0000000000000000 ~ 16#FFFFFFFFFFFFFFFF
# Unsigned Integer
7 0
vsint (111711
8 bit, range: 0 ~ 255
15 87 0
UINT | | |
16 bit, range: 0 ~ 65,535
31 16 15 0
UDINT | | | |
32 bit, range: 0 ~ 4,294,967,295
63 32 3 0
ULINT | | | |
64 bit, range: 0 ~ 2%%-1
# Integer (negative number is expressed as 2's complement)
7 0
st [[[1711]]
8 bit, range: -128 ~ 127
15 87 0
INT | | |
16 bit, range: 32,768 ~ 32,767
31 16 15 0
DINT | | | | |
32 bit. range: -2,147,483,648 ~ 2,147,483,647
63 32 31 0
LINT | | | | |

64 bit, range: —263 ~ 2631

3-5



Ch 3. Common Elements

# Real (based on the IEEE Standard 754-1984)

31 30 23 22 0
REAL [S| Exponent Fraction

32 bit, range: 1.401298E-45 ~ 3.402823E38

63 62 52 51 0
LREAL S| Exponent Fraction

64 bit, range: 4.9406564E-324 ~ 1.7976931E308

- S: sign (0: positive number; 1: negative number)
- Exponent: exponent of 2(2°"?": e=bsgbyo...023, €=besber...bs)

- Fraction: a decimal fraction (Fraction: f=bb,;...bo, =bs1bso...bg)

#Time
31 0
TIME | biddidi bbb iiiiii
32 bit, range: 0 ~ 4,294,967,295ms , T#49d17h2m47s295ms
# Date
63 48 47 32 31 0
DT  [clolololololoioioioooioioioio] T 11111 i it abpl i1 DATE L]

15 87 0

WORD | i4¢% | 16% | 40" | 116% |
16 bit, range: 0 ~ 9999
31 24 23 16 15 87 0
DWORD | 197 | 10% [ 4% | 0% | 1e% | 6% | 49" | 10% |
32 bit, range: 0 ~ 99,999,999
63 48 47 32 31 16 15 0
LWORD | 16" | 4™ | 116" | 40" | 4o' | 10™ | 16% | 46% | 407 | 10% | 1% | Ho% [ He® | he% [ he't | he% |
64 bit, range: 0 ~ 9,999,999,999,099,999
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3.3 Variable

A variable has its own value and refer to data used in a program. ‘Variable’ refer to something that can vary such as an input/output
of PLC, memory, and so on.

3.3.1 Variable Expression

[>  Variables can be expressed in two ways: by giving a name to a data element using an identifier (Variable by Identifier) or by
directly assigning a memory address or an input/output of PLC to a data element (Direct Variable).

> A variable by identifier must be unique within its ‘effective scope’ (program area where the variable was declared) in order to
distinguish it from other variables.

> A direct variable is expressed as one, which starts with the percent sign (%) followed by the ‘location prefix, a prefix of the
data size, and more than one unsigned integer numbers divided by a period (.). The prefixes are shown as follows.

Location prefix

No. Prefix Meaning
1 | Input Location
2 Q Output Location
3 M Memory Location (M)
4 R Memory Location (R)
5 w Memory Location (W)
Size prefix
No. Prefix Meaning
1 X 1 bit size
2 None 1 bit size
3 B 1 byte (8 bits) size
4 w 1 word (16 bits) size
5 D 1 double word (32 bits) size
6 L 1 long word (64 bits) size
Expression format
Y[Location Prefix][Size Prefix] n1.n2.n3
Number 1,Q M, R, W
. . The n1th data according to [size prefix]
n1 Base number (starting from “0”) (starting from “0")
n2 Slot number (starting from “0”) The n 2,,th dat? of the n?th data (starting
from “0”) : available to omit
n3 n3 data” according to the [size prefix] (starting Not used
from “0”)
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Examples

%QX3.1.4 or %Q3.1.4 4" output of no.1 slot on no.3 base (1 bit)
%IW2.4.1 1% word input of no.4 slot on no.2 base (16bits)
%MD48 48" double word memory

%MW40.3 3" bit of 40" word memory

(internal memory does not have a base or a slot number)

> Small alphabets are not allowed as a prefix.
> Avariable without a size prefix is treated as 1 bit.
> Direct variables are available to use without a variable declaration.

3.3.2 Variable Declaration
> Program elements (programs, functions, function blocks, and so on) have parts that can be declared to edit their variables.
> Variables must be declared before using them in the program elements.
> The contents of a variable declaration are as follows.

1) Variable types

The variable type defines how to declare variables.

Variable types Description
VAR General variable available to read/write
VAR_RETAIN Retaining(data-keeping) variable
VAR_CONSTANT Read only variable
VAR_EXTERNAL Declaration to use the variable declared as VAR_GLOBAL
2) Data type

Data type sets a variable data type.
3) Memory allocation
Memory allocation assigns memory for a variable.
Auto —- The compiler sets a variable location automatically (Automatic Allocation Variable).
Assign (AT) -— A user sets a location of variable, using a direct variable (Direct Variable).
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Reference

>

The location of Automatic Allocation Variable is not fixed. If variable VAL1, for example, was declared as BOOL, it is not fixed in
the internal memory; the compiler and linker fix its location. If the program is compiled again after modification, the location may
change.

The merit of Automatic Allocation Variable is that users do not have to care the location of the internal variables because its
location is not overlapped as long as a variable name is different from others.

Use of Direct Variable is not recommended except % | and %Q because the location of a variable is fixed and it could be
overlapped in a wrong-used case.

Initial Value Assignment: assigns an initial value. A variable is set with an initial value as shown in section ‘3.2.3. Initial Value’
if not assigned.

Reference

>

>

The initial value is not assigned when it comes to VAR_EXTERNAL.
In case of ‘Variable Declaration’, you cannot assign an initial value to % | or %Q variables.

You can declare variable VAR _RETAIN that keeps its data in case of power failure. Rules are:
1) ‘Retention Variable’ retains its data when the system is set as ‘Warm Restart’.
2) In case of ‘Cold Restart, variables are initialized as the initial values set by users or the basic initial values.

Variables, which are not declared as VAR_RETAIN, must be initialized as the initial values set by a user or the basic initial
values in case of ‘Warm Restart’ or ‘Cold Restart'.

Reference
Variables, which are assigned as %l or %Q, must not to be declared as VAR_RETAIN or VAR_CONSTANT.

>

Users can declare variables 'Array' with Elementary Data Type. When declaring the Array Variable, users are supposed to
set Data Type and Array Size; ‘STRING’ type among Elementary Data Types is not allowed.

Effective scope of variable declaration, the area which is available to use the variable, is limited to the program where
variables are declared. And users can't use variables declared in other program in the above area. On the contrary, users
can get an access to 'Global Variable' from other program elements by declaring it as 'VAR_EXTERNAL'.
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Examples of Variable Declaration

Variable Name Variable Kind Data Type Initial Value | Memory Allocation
VAL VAR INT 1234 Auto
BIPOLAR VAR_RETAIN REAL - Auto
LIMIT_SW VAR BOOL - %IX1.0.2
GLO_SwW VAR_EXTERNAL DWORD - Auto
READ_BUF VAR ARRAY OF INT[10] - Auto
3.3.3 Reserved Variable
> ‘Reserved Variable’ refers to variables previously declared in the system. These variables are used for special purposes and
users cannot declare variables with the name of the Reserved Variables.
> Users can use the reserved variables without variable declaration.
[>  For additional information, refer to Appendix 2 : Flag List(XGl) Summary of Special intemal flag(F) and XGI-CPUU User’s
Manual.
3.3.4 Reserved Word

Reserved words are previously defined words to use in the system. And these reserved words cannot be used as an identifier.

3-10

Reserved words
ACTION ... END_ACTION
ARRAY ... OF
AT

CASE ... OF ... ELSE ... END_CASE
CONFIGURATION ... END_CONFIGURATION

Name of data type

DATE#, DEDATE_AND_TIME#, DT#

EXIT

FOR..TO..BY..DO..END FOR

FUNCTION ... END_FUNCTION

FUNCTION_BLOCK ... END_FUNCTION_BLOCK

Name of function block

IF ... THEN ... ELSIF ... ELSE ... END_IF

OK

Operator (IL language)
Operator (ST language)

PROGRAM

PROGRAM ... END_PROGRAM

REPEAT ... UNTIL ... END_REPEAT

RESOURCE ... END_RESOURCE

RETAIN

RETURN

STEP ...END_STEP

STRUCTURE ... END_STRUCTURE

T#

TASK ... WITH

TIME_OF_DAY#, TOD#

TRANSITION ... FROM... TO ... END_TRANSITION
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Reserved words
TYPE ...END_TYPE
VAR ...END_ VAR
VAR _INPUT ... END_VAR
VAR _OUTPUT ... END_VAR
VAR _IN_OUT ... END_VAR
VAR _EXTERNAL ... END_VAR
VAR _ACCESS ...END VAR
VAR_GLOBAL ... END_VAR
WHILE ... DO ... END_WHILE
WITH

3.4 Program Type

There are three types of program: function, function block and program. You cannot call its own program in the program
(recursive call is prohibited)

3.4.1 Function

>

\ARYARVARVARV4

ARV

A function has one output and does not have any data with status in it. That is, to be a function, consistent input must yield
consistent output.

An internal variable of a function cannot have an initial value.

You cannot declare a function as VAR_EXTERNAL and use it.

You cannot use direct variables inside the function.

You can call a function program elements and use it.

Data transfer from program composition elements which call the function, to the function, is executed through an input of a
function.

You cannot call a function block or a program from inside a function.

A function has a variable whose name is the same as that of the function and whose data type is the same as the data type
of the result of the function. This variable is automatically creates when you make a function and the result value of the
function displays in the output.

3.4.2 Function Block

> Afunction block can have a several outputs.

> A function block has data inside. A function block must declare the instance as it declares variables before using them.
Instance is a set of variables used in a function block. A function block must have its data memory to preserve the output
value as well as variables used inside, which is called as “instance.” A program is a kind of a function block and also needs to
declare “instance.” However, users cannot call a program inside a program or a function block for use, contrary to a function
block.

> You can declare a direct variable inside a function block, and moreover, you can use a direct variable declared as Global
Variable and allocated according to ‘Assign (AT) after declaring it as VAR_EXTERNAL.

> You can call a program inside the function block.

3.4.3 Program

> Users can use a program after declaring an instance like a function block.

[>  User can use direct variables in the program.

[> A program does not have input/output variables.

> Aprogram can call functions or function blocks.
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3.5 Function Selection

3.5.1 Internally Determined Function

> Although a function has one name, a command in which a variety of variable types can be entered is divided into various
commands, depending on available variables. For instance, ADD can be divided and processed in various kinds, depending
on the number of input defined or I/O variable types. If you select in the following figure, the function shown in a ladder
program is ADD but ADD2_SINT function executes interally.

Function/Function Block j 2=l
Marme! ﬁﬂﬂ x| Search |
Ligt
= Function

¢ Function Block
f+ Function/Function Block

Category Function List
==_[L_BCD -
ngle Conversion ABS :l
Array Operation ACOS
Bistable
Bit Operation
r“r'.jn'imnn rtenl 3 o d|
Function Information
Description:

Max, Mo, of input: |8

/_\
Mo, of Input: |2 >

v

400 q
BOOL - EW  EWO |- BOOL

AHY — INT OUT | AHY

A IHZ

Ok I Cancel
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Variable Addition/Edit ed |

Mariable: m DK, I
Data Type: [BOOL =] Cancel |
Variable Type: [VaR =]

Memor :

Alocaton: | _ Sefings,, |

Initial Value: Iuifialfzation. . |

Trigger: | v[ [~ Betain

Description:

> Anintemally used function automatically selects in XG5000, depending on a user-selected variable type. For instance, two
inputs are selected among ADD function and I/O variables are selected as DINT, ADD2_DINT is selected as described
above.

>  Although IEC allows an operation between and among same types, XG5000 has a “Strict type check” (View—>Program
Check) option to allow an operation if its operand sizes (BYTE, WORD, DWORD, and LWORD) are same.

Program Check - HewPLLC EE

Frogram Cheek | Duplicated Coil Check |

 Check Iternz
¥ Logic emor
IV Grammar ermor

Urieterenced label: I'W'arning VI

Unreferenced subrouting: IWarning 'I
™ Duplicated cail emor IE”':" vI

— Others
¥ Stict type check

T hUL SaTE SIEE I'W'arning I |

[T Check program size

~ Check Fange
' Current program{M ewProgram]
& All programs

(] 8 I Cancel Apply
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3.5.2 Function Selection Rules

>

>

If an input variable is of multiple data type, then, an internally used function is used to determine the type of the output

variable.
If a constant is used as input in a function in which various input variable types and one output variable type are allowed, a

function is determined by a constant.
For instance, ***_TO_BCD is used as below,

[

A function is determined depending on output variable type because input variable is constant; in this case, the following two
functions which output is word are available (INT_TO_BCD_WORD/UINT_TO_BCD_WORD). UINT_TO_BCD_WORD is
selected depending on constant type. Positive constant is determined as ‘unsigned’ while negative one is determined as
‘signed’.
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Ch 4. SFC (Sequential Function Chart)

4.1 Introduction

[> SFC is a structured language that extends an application program in the form of flow chart according to the processing
sequence, using a PLC language.

[> SFC splits an application program into step and transition, and provides how to connect them each other. Each step is
related to action and each transition is related to transition condition.

[>  As SFC should contain the state information, only program and function block among program types are available to apply
this SFC.

> Type

| S1 |% Initial step

-+ T
[ s2 |{N[ MOTER.ON |¢——— action name
N AFM_UP €—— action
T T2
step %g selection
\|: branch
transiton———— 13 T9 T
] e
T T4 T T10 T12 .
THElRE(—Jump
transition name
[ s5 | \l, transition
—+ 15 LIMITL J name
I ]
[[s6] [s10] [[si2]
-+ 6
[ ]
I 17
label| ——>THERE »
J qualifier

[ s8 - so| craB_ON

T8
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4.2 SFC Structure

4.2.1 Step

[>  Stepindicates a sequence control unit by connecting the action.
> When step is in an active state, the attached content of action executes.

> You have to first activate the initial step.

I___|S1 initial step transition condition
(Transition Conditon)

4 T

|:SZ| step

-+ T2

[>  If a next transition condition of activated initial step (S1) is established, the currently activated step 1 (S1) is inactivated and

Step 2 (S2) connected to S1 becomes activated.
4.2.2 Transition

Transition indicates the execution condition between steps.
A transition condition must be described as a PLC language such as ST(Structured text) or LD.
The result of a transition condition must always be a BOOL type and the variable name must be TRANS for any transition.

In case that the result of transition condition is 1, the current step is inactivated and the next step is activated.

VAR VAR VAR VAR V4

There must be a transition between steps.

T—T2
The content of TRAN1
%X0.0.1 %I1X0.0.3 TRANS
%1X0.0.2
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When TRANS is on, S1 is inactivated and S2 is activated.
TRANS is the internally declared variable.

A transition condition of all transition must be output in TRANS variable.

4.2.3 Action
[>  Each stepis able to connect up to two actions.
>
>
>  Action qualifier is used to control action.
>

The step without action is regarded as a waiting action and it is required to wait until the next transition condition is 1.

Action is composed of PLC language such as LD/SFC/ST and the action execute while the step is activated.

When action becomes inactivated, the state after activating the contact output in action is 0.

However, S, R, function and function block output retain their state prior to inactivation.

ACTION1

ACTION2

%1X0.0.0
(

El=
—+ T
The content of ACTION1
%1X0.0.1
|
|
%1X0.0.2
The content of ACTION2

%1X0.0.2

\

%1X0.0.2
(

|
|
%1X0.0.3
|

\

%1X0.0.3
(

- ACTIONL1 executes only when Sl is activated.

\

- ACTION2 executes until activated S1 meets R qualifier. It goes on executing even if S1 is inactivated.

- When action is deactivated, this action is Post Scanned and then passes to the next step.
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Reference
Post Scan
When action is inactivated, this action is scanned again.
As it is scanned as if there is a contact (contact with the value of 0) in the early part of an action program, the program output,
which is composed of contacts, is 0.
Function, function block, S, R output and so on are not included.

:|: POSTSCAN
— A | (Cr—
_| B
— /1 ()

%MX0 %1X0.0.0 %QX0.0.0

In this figure, as the contact of post scan is 0, C and %Q0.0.0 is 0.

4.2.4 Action Qualifier

> Whenever action is used, action qualifier follows.
> The action of step defines an executing point and time according to the assigned qualifier.

> Types of action qualifier are as follows.

1) N (Non-Stored)

Action executes only when the step is activates.

Active state

N
Step connected by N J |

W

Action —,—_l
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2) S (Set)

It continues the action after the step is activates (until the action is reset by R qualifier).

Step connected by S < S Q1 |- Action

Step connected by R - R

Step connected by S —l
Action J I—
Step connected by R I—

3) R (Overriding Reset)

It terminates the execution of an action previously started with the S, SD, SL or DS quallifier.

4) L (Time Limited)

It starts the action when the step becomes active and continues until the step goes inactive or a set time elapses.

Step connected by L AND [~ Action

TON

T H4PT ETF

Step connected by L J I—
Action —, T
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5) D (Time Delayed)
Start a delay timer when the step activates; after the time delay the action starts (if step is still active) and continues until

inactivated.

TON
N Q + Action

Step connected by D —

74 PT ETE

- I

St ted by D
ep connected by

Action I—

6) P (Pulse)

It starts the action when the step is active and executes the action only once.

R_TRIG
Step connected by P — CLK Q = Action

Step connected by P

|
1 scan
Action —I_I
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7) SD (Stored & Time Delayed)

It starts a delay timer when the step activates; after the time delay, the action starts and continues until reset (regardless of step

activation/inactivation). If the reset activates during the time delay, the action does not start.

RS TON
Step connected by SD 4 S Q1 IN Q 1 Action

Step connected by R — R1 PT ET |-

Step connected by SD —,—l
L

Actiong I—
Step connected by R I_I—

8) DS (Delayed & Stored)

It starts a delay timer when the step activates; after the time delay the action starts (if step is still active) and continues until

reset by R qualifier. If the step is inactivates or reset activates during the time delay, the action does not start.

TON RS
Step connected by DS —|IN  Q S Q1 [ Action

THPT ET R1

Step connected by R

Step connected by DS J T
—>

Action Q

PT(

Step connected by R
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9) SL (Stored & Timed Limited)

It starts the action when the step activates and continues for a set time or until the action is reset (regardless of step

activation/inactivation).
RS
Step connected by SL 4 S Q1 AND |~ Action
Step connected by R - R1 TON
IN Q —a
T PT ET |-

Step connected by SL J

Action J T I—
|_|

Step connected by R
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4.3 Extension regulation

4.3.1 Serial connection

[>  steps are always divided by transitions without direct connections.

> A Step always divides two transitions without direct connections.

5 .

— T1

1w T2
Correct Wrong
example example

> For the transition between steps connected by serial, the lower step activates if the upper step is active and the transition

condition connected to the nextis 1.

4.3.2 Selection branch

[>  When a processor executes a selection branch, the processor finds the first path with a true transition in the sequence the
program scan and executes the steps and transitions in that path. If more than one path in a selection branch becomes true
at the same time, the processor chooses the left-most path. The following example shows a typical scan sequence.

Example

El

I
—

- T4 5
|:sz S4 S5

T T6 1T T7

I
—
N

[ss]

— T3

* If the transition condition of T1 is 1, the order of activation is S1 -> S2 -> S3.

* If the transition condition of T4 is 1, the order of activation is S1 -> S4 -> S3.
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* |f the transition condition of T5 is 1, the order of activation is S1 -> S5 -> S3.
If the transition conditions are 1 at the same time, the processor chooses the left-most path.
* |f the transition condition of T1 and T4 is 1 at the same time, the order of activation is S1 -> S2 -> S3..

* If the transition condition of T4 and T5 is 1 at the same time, the order of activation is S1 -> S4 -> S3.
4.3.3 Parallel branch (simultaneous branch)

>  When connecting using a parallel branch, if the transition condition connected to the next is 1, all steps tied to this transition
activates. The extension of each branch is the same as serial connection. The steps in the state of activation are as many as
the number of branches.

> In case of combining in parallel branch, if the transition condition is 1, when the state of the last steps of each branch

activates, then the step connected to the next step activates.

Example

=N

T Tt ' '
S2 S8
T2 T6
T3
S4

Ea)

— 15

- If the transition condition of T1 is 1 when S1 is active, S2, S6 and S8 is activated and S1 is inactivated.

- If the transition condition of T4 is 1 when S4, S7 and S8 are activated, S5 is activated and S4, S7 and S8 are inactivated.

* The order of activation

S1-+->S2-->S3~->S4-+->S5
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4.3.4 Jump

> If the transition condition connected to the next step is 1, after the last step of SFC activates, then the initial step of SFC

activates.

Example

T1
T2
T3
® The order of activation
—>S81 —>S2—>S3 —

[ l

> ltis possible to extend to the place using a jump.
Jump can only be placed at the end of SFC program or at the end of a selection branch.
A jump to the inside or outside of a parallel branch is not permissible; however the jump within a parallel branch is

permissible.

Example
1) Jump atthe end of selection branch S2 activates after S5.

-+ T1

ABC

| S2 |

T T2

=]
+ 13 AEIacTS
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2)  Jump within a parallel branch

S

I

|
|
-

,_
>
oy}
m
N
] L
4

S

}
|
[
—
[00]

Ilmll
wl ]
_{
[N
vl
O
_‘
(e)}
Ilml
||ool
_|
(o]

BE LABLE]
' EN
54
T4
S5
-+ 75

3) You can not jump inside a parallel branch.
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Ch 5. LD (Ladder Diagram)

5.1 Introduction

[> LD program is the graphical representation of a PLC program using symbols such as a coil or contact used in relay logic
diagram.

>  Configuration

Line rung
comment
No.
Line0 This is an example of LD program function
THERE ¢ Funlct ikon .
Label START TON bloc SIGN AOD up
— Linet { } IN Q {/} EN  ENO ()
Line2 SET_TIME — PT ET |~ CUR_TIME DATAT — IN1 OUT | DATA3 coil
rung Line3 DATA2 — IN2
%10.0.0 STopP .
i | /| | | vertical jump label
Line4 I/I | .
Hor izontal link
DOWN T_ contact ink THERE
- | |
L—Lineb .
bus line ——

5.2 Bus

> Busline as a power line is vertically placed on either sides of a LD graphic diagram.

No Symbol Name Description
1 Leit bus line Its value is always 1 (BOOL).
2 Right bus line The value is not fixed.
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5.3 Link

[>  The value (BOOL 1) of left bus line transmits to the right side by the ladder diagram. The line that transmits value is called as

‘power flow line" or 'connection line" which is connected to a contact or coil. Power flow line has always a BOOL value and

there is only one power flow line in one rung that is connected by lines.

>  There are two types of a connection line of LD: horizontal connection line and vertical connection line.

No.

Symbol

Name

Description

Horizontal connection line | |t transmits the left side value to the right side

Vertical connection line

It is a logical OR of horizontal connection lines of its left

side

5.4 Contact

[> 'Contact transmits a value to the right horizontal connection line, which is the result of logical AND operation of : the state of

left horizontal connection line, Boolean input/output related to the current contact or memory variables. It does not change

the value of variable related to the contact. Standard contact symbols are as follows.

Static contact

No

Symbol

Name

Description

Normally open contact

When the BOOL variable (marked with ***) is on, which
transmits the state of the left connection line to the right
connection line. Otherwise, the state of the right
connection line is OFF.

Normally closed contact

When the BOOL variable (marked with ***) is off, which
transmits the state of the left connection line to the right
connection line. Otherwise, the state of the right
connection line is off.
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State transition-sensing contact

No Symbol Name Description
ok iy iy _ When the BOOL variable (marked with ***), which was
Positive Transition-Sensing . ) . . S .
3 Contact off in the previous scan is on, it maintains on state during
| P | one scan (current scan).
ok _ " When the BOOL variable (marked with ***), which was
Negative Transition- . . . . S .
4 ) on in the previous scan is off, it maintains on state during
Sensing Contact

just one scan (current scan).

5.5 Coll

>  The cail stores the state of the left connection line or the processing result of state transition in the associated BOOL variable.

Standard coil symbols are as follows.

[>  Cails are placed in the right extreme of LD, and its right is a right bus line.

Momentary Coils
No. | Symbol Name Description
*kk
. Put the state of left connection line into the associated BOOL
1 _( )_ Caoll ) )
variable (marked with *+).
Put the negated value of the state of left connection line into the
*kk
) associated BOOL variable (marked with *+*).

2 |—/— Negated Coil That is, if the state of left connection line is off, the associated
BOOL variable is on and if the state of left connection line is on,
the associated BOOL variable is off.

Latched Coils
No. | Symbol Name Description
o It sets the associated BOOL variable (marked with ***) to on

3 (S)— Set (Latch) Coil when the left link is in the on state and remains set until reset by
a Reset coil.

b It sets the associated BOOL variable (marked with **) to off

4 Reset (Unlatch) Cail when the left link is in the on state and remains reset until set by

—{R— a Set coil.
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State Transition-sensing Coils
No. | Symbol Name Description
o . . If the state of its left connection that was off in the previous scan
Positive Transition- . . . .
5 (P)— Sensing Coll is on in the current scan, the associated BOOL variable (marked
with ***) is on during the current scan.
i . . If the state of its left connection that was on in the previous scan
Negative Transition- . . . .
6 [N)— Sensing Coll is off in the current scan, the associated BOOL variable (marked
with ***) is on during the current scan.

5.6 Calling of Function and Function Block

> The connection to a function or a function block is done by entering suitable data or variable to their input/output.

5-4

Example

VALZ —| IN1

SEL CLK_U CTUD

EN  ENO | /| cu W F FuLL
START o G ET | REGT CLKD - cD o F sTop
VAL1 = INO RESET — R oV | DOWN

SWITCH — LD

PLAN | PV

Function
Function

block

[>  To enable power flow inside function or function block, it must contain at least one BOOL-type input and BOOL-type output.
EN and ENO are BOOL-type input/output in a function while a data type of the first input and first output are BOOL-type in a

function block.
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Example
Bool type input/output
of fupction
ABS \d EQ LIMIT
JEN N0 | JEN  ENo 4N eno
<INt ouT <IN ouT W ot
= N2 —IN
1 mx
T1 Fi c2
TOF F_TRIG CcTU
4N Q-| |—cu< o-| _>|—cu ol
J A
T ET - Hr o
— pv

L Bool type input/output of
function block

[>  Conventionally, the ladder logic connecting a Boolean input to a function is called EN and the corresponding output
Boolean is called ENO, or enable out. If the value of EN is 1, then the function executes, otherwise it is do not execute. In all
cases, the value of EN copies the output ENO.

> If an error occurs in the execution of a function, the function is responsible to set ENO to false (BOOL 0). EN is connected to
the power flow line but ENO does not have to be connected to it. However, when connecting the power flow line to the
function output instead of the ENO, the output data type must be a BOOL type.

> When connecting the power flow line to the function output, do not connect anything to the ENO output. All the inputs of a
function are assigned by entering its data at the left side of the function. The output of a function is stored at the output
variable on its right side.

> Assignment of input of a function block in a LD is the same as that of a function. The name of function block is the ‘instance’
name, which can be user-defined and must be unique to LD in which the function block appears.

> You do not have to assign output variables because they are in the instance. If a function block is connected to the power
flow line, it is always executes because there is neither EN nor ENO in it.

>  Therefore, use Jump (->>) to determine whether or not to execute a function block according to the logic result. When

connecting the power flow line to the function block, connect it to the input/output ~ whose data type is BOOL.
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Example

Linel
Line2
Line3
Line4

PLACET
Line5

Line6
Line7

PLACE2
Line8

> You can place a function or a function block in any place of LD. You can create a program by connecting the power flow line

CLK REGT  SWITCH ABS EMERGE PLACE
| | ol ‘ |
— N || eN o oeno —] |
START ~ CONT
- /- DOWN - INT  oUT | DO
PLACE2
T2
1o START
N ()
L TEST — PT ag=
CON2 STOP
_| = (/)

to the output and then insert the contact to it.

Example
St

CLK ADD RESET  START VAL1 R REGH CON1 EMERGE

EN  ENO 7 e S Qi /| ()

STOP VAL2 CON2
PLAN 7 INT OUT - po /v reai R
DOWN — IN2
T4
CON2  SWITCH ToF
H
TEST - PT T
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> Only one power line connects to a function or a function block.

Example

EQ REG EQ
N EeNo /b EN  ENO |
STOP START
poo Nt o — |— 0o - INT ouT —| |—
DOWN | IN2 oo - InN2
Wrong: only one
power flow line can
be connected
EQ SWITCH ' START EQ
oo \—>_| F—en e
STOP REGT
00— INt  ouT | START ——] oo
DOWN - IN2 DOWN | IN2
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Ch 6. Function and Function Block

It's a list of function and function block. For each function and function block, please refer to the next chapters (Ch .7/8

Basic/Application Functions and Ch 9/10 Basic/Application Function Blocks).

6.1 Functions

6.1.1 Type Conversion Function

It converts each input data type into an output data type.

Function Group Function Input data type Output data type Remarks
ARY_ASC_TO_** ARY_ASC _TO BYTE WORD(ASCII) BYTE -
ARY_ASC _TO BCD WORD(ASCII) BYTE (BCD) -
ARY_BYTE_TO_*** ARY_BYTE_TO_ASC BYTE WORD(ASCII) -
ARY_BCD_TOQ_*** ARY _BCD_TO_ASC BYTE (BCD) WORD(ASCII) -
ASC_TO_»* ASC_TO_BCD BYTE (BCD) USINT -
ASC_TO _BYTE WORD (BCD) UINT -
BCD_TO_*= BYTE_BCD_TO_SINT BYTE (BCD) SINT -
WORD_BCD_TO_INT WORD (BCD) INT -
DWORD_BCD_TO_DINT DWORD (BCD)| DINT -
LWORD_BCD_TO_LINT LWORD (BCD) LINT -
BYTE_BCD_TO_USINT BYTE (BCD) USINT -
WORD_BCD_TO_UINT WORD (BCD) UINT -
DWORD_BCD_TO_UDINT DWORD (BCD)| UDINT -
LWORD_BCD_TO_ULINT LWORD (BCD) ULINT -
BCD_TO_ASC BCD_TO_ASC BYTE (BCD) WORD -
BYTE_TO_ASC BYTE_TO_ASC BYTE ASC(BYTE) -
TRUNC TRUNC_REAL REAL DINT -
TRUNC_LREAL LREAL LINT -
REAL_TQ_** REAL_TO_SINT REAL SINT -
REAL_TO_INT REAL INT -
REAL_TO_DINT REAL DINT -
REAL_TO_LINT REAL LINT -
REAL_TO_USINT REAL USINT -
REAL_TO_UINT REAL UINT -
REAL_TO_UDINT REAL UDINT -
REAL_TO_ULINT REAL ULINT -
REAL_TO_DWORD REAL DWORD -
REAL_TO_LREAL REAL LREAL -
REAL_TO_STRING REAL STRING -
LREAL_TQO_*= LREAL_TO_SINT LREAL SINT -
LREAL TO_INT LREAL INT -
LREAL TO_DINT LREAL DINT -
LREAL_TO_LINT LREAL LINT -
LREAL_TO_USINT LREAL USINT -
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Function Group Function Input data type Output data type Remarks
LREAL TQ * LREAL TO_UINT LREAL UINT -
LREAL TO_UDINT LREAL UDINT -
LREAL_TO_ULINT LREAL ULINT -
LREAL_TO_LWORD LREAL LWORD -
LREAL TO_REAL LREAL REAL -
LREAL TO_STRING LREAL STRING -
SINT_TQO_** SINT_TO_INT SINT INT -
SINT_TO_DINT SINT DINT -
SINT_TO_LINT SINT LINT -
SINT_TO_USINT SINT USINT -
SINT_TO_UINT SINT UINT -
SINT_TO_UDINT SINT UDINT -
SINT_TO_ULINT SINT ULINT -
SINT_TO_BOOL SINT BOOL -
SINT_TO_BYTE SINT BYTE -
SINT_TO_WORD SINT WORD -
SINT_TO_DWORD SINT DWORD -
SINT_TO_LWORD SINT LWORD -
SINT_TO_REAL SINT REAL -
SINT_TO_LREAL SINT LREAL -
SINT_TO_STRING SINT STRING -
INT_TOQ_*** INT_TO_SINT INT SINT -
INT_TO_DINT INT DINT -
INT_TO_LINT INT LINT -
INT_TO_USINT INT USINT -
INT_TO_UINT INT UINT -
INT_TO_UDINT INT UDINT -
INT_TO_ULINT INT ULINT -
INT_TO_BOOL INT BOOL -
INT_TO_BYTE INT BYTE -
INT_TO_WORD INT WORD -
INT_TO_DWORD INT DWORD -
INT_TO_LWORD INT LWORD -
INT_TO_REAL INT REAL -
INT_TO_LREAL INT LREAL -
INT_TO_STRING INT STRING -
DINT_TQ_**= DINT_TO_SINT DINT SINT -
DINT_TO_INT DINT INT -
DINT_TO_LINT DINT LINT -
DINT_TO_USINT DINT USINT -
DINT_TO_UINT DINT UINT -
DINT_TO_UDINT DINT UDINT -
DINT_TO_ULINT DINT ULINT -
DINT_TO_BOOL DINT BOOL -
DINT_TO_BYTE DINT BYTE -
DINT_TO_WORD DINT WORD -
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Function Group Function Input data type Output data type Remarks
DINT_TQ_*** DINT_TO_DWORD DINT DWORD -
DINT_TO_LWORD DINT LWORD -
DINT_TO_REAL DINT REAL -
DINT_TO_LREAL DINT LREAL -
DINT_TO_STRING DINT STRING -
LINT_TO_*= LINT_TO_SINT LINT SINT -
LINT_TO_INT LINT INT -
LINT_TO_DINT LINT DINT -
LINT_TO_USINT LINT USINT -
LINT_TO_UINT LINT UINT -
LINT_TO_UDINT LINT UDINT -
LINT_TO_ULINT LINT ULINT -
LINT_TO_BOOL LINT BOOL -
LINT_TO_BYTE LINT BYTE -
LINT_TO WORD LINT WORD -
LINT_TO_DWORD LINT DWORD -
LINT_TO_LWORD LINT LWORD -
LINT_TO_REAL LINT REAL -
LINT_TO_LREAL LINT LREAL -
LINT_TO_STRING LINT STRING -
USINT_TO_*= USINT_TO_SINT USINT SINT -
USINT_TO_INT USINT INT -
USINT_TO_DINT USINT DINT -
USINT_TO_LINT USINT LINT -
USINT_TO_UINT USINT UINT -
USINT_TO_UDINT USINT UDINT -
USINT_TO_ULINT USINT ULINT -
USINT_TO_BOOL USINT BOOL -
USINT_TO_BYTE USINT BYTE -
USINT_TO_WORD USINT WORD -
USINT_TO_DWORD USINT DWORD -
USINT_TO_LWORD USINT LWORD -
USINT_TO_REAL USINT REAL -
USINT_TO_LREAL USINT LREAL -
USINT_TO_STRING USINT STRING -
UINT_TOQ_**= UINT_TO_SINT UINT SINT -
UINT_TO_INT UINT INT -
UINT_TO_DINT UINT DINT -
UINT_TO_LINT UINT LINT -
UINT_TO_USINT UINT USINT -
UINT_TO_UDINT UINT UDINT -
UINT_TO_ULINT UINT ULINT -
UINT_TO_BOOL UINT BOOL -
UINT_TO_BYTE UINT BYTE -
UINT_TO_WORD UINT WORD -
UINT_TO_DWORD UINT DWORD -
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Function Group Function Input data type Output data type Remarks
UINT_TQ_*** UINT_TO_LWORD UINT LWORD -
UINT_TO_REAL UINT REAL -
UINT_TO_STRING UINT STRING -
UINT_TO_LREAL UINT LREAL -
UINT_TO_DATE UINT DATE -
UDINT_TOQ_** UDINT_TO_SINT UDINT SINT -
UDINT_TO_INT UDINT INT -
UDINT_TO_DINT UDINT DINT -
UDINT_TO_LINT UDINT LINT -
UDINT_TO_USINT UDINT USINT -
UDINT_TO_UINT UDINT UINT -
UDINT_TO_ULINT UDINT ULINT -
UDINT_TO_BOOL UDINT BOOL -
UDINT_TO_BYTE UDINT BYTE -
UDINT_TO_WORD UDINT WORD -
UDINT_TO_DWORD UDINT DWORD -
UDINT_TO_LWORD UDINT LWORD -
UDINT_TO_REAL UDINT REAL -
UDINT_TO_LREAL UDINT LREAL -
UDINT_TO_TOD UDINT TOD -
UDINT_TO_TIME UDINT TIME -
UDINT_TO_STRING UDINT STRING -
ULINT_TO_*= ULINT_TO_SINT ULINT SINT -
ULINT_TO_INT ULINT INT -
ULINT_TO_DINT ULINT DINT -
ULINT_TO_LINT ULINT LINT -
ULINT_TO_USINT ULINT USINT -
ULINT_TO_UINT ULINT UINT -
ULINT_TO_UDINT ULINT UDINT -
ULINT_TO_BOOL ULINT BOOL -
ULINT_TO_BYTE ULINT BYTE -
ULINT_TO_WORD ULINT WORD -
ULINT_TO_DWORD ULINT DWORD -
ULINT_TO_LWORD ULINT LWORD -
ULINT_TO_REAL ULINT REAL -
ULINT_TO_LREAL ULINT LREAL -
ULINT_TO_STRING ULINT STRING -
BOOL_TQ_** BOOL_TO_SINT BOOL SINT -
BOOL_TO_INT BOOL INT -
BOOL_TO_DINT BOOL DINT -
BOOL_TO_LINT BOOL LINT -
BOOL_TO_USINT BOOL USINT -
BOOL_TO_UINT BOOL UINT -
BOOL_TO_UDINT BOOL UDINT -
BOOL_TO_ULINT BOOL ULINT -
BOOL_TO_BYTE BOOL BYTE -
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Function Group Function Input data type Output data type Remarks
BOOL_TQ_** BOOL_TO_WORD BOOL WORD -
BOOL_TO_DWORD BOOL DWORD -
BOOL_TO_LWORD BOOL LWORD -
BOOL_TO_STRING BOOL STRING -
BYTE_TO_** BYTE_TO_SINT BYTE SINT -
BYTE_TO_INT BYTE INT -
BYTE_TO_DINT BYTE DINT -
BYTE_TO_LINT BYTE LINT -
BYTE_TO_USINT BYTE USINT -
BYTE_TO_UINT BYTE UINT -
BYTE_TO_UDINT BYTE UDINT -
BYTE_TO_ULINT BYTE ULINT -
BYTE_TO_BOOL BYTE BOOL -
BYTE_TO_WORD BYTE WORD -
BYTE_TO_DWORD BYTE DWORD -
BYTE_TO_LWORD BYTE LWORD -
BYTE_TO_STRING BYTE STRING -
WORD_TO_*** WORD_TO_SINT WORD SINT -
WORD_TO_INT WORD INT -
WORD_TO_DINT WORD DINT -
WORD_TO_LINT WORD LINT -
WORD_TO_USINT WORD USINT -
WORD_TO_UINT WORD UINT -
WORD_TO_UDINT WORD UDINT -
WORD_TO_ULINT WORD ULINT -
WORD_TO_BOOL WORD BOOL -
WORD_TO _BYTE WORD BYTE -
WORD_TO_DWORD WORD DWORD -
WORD_TO_LWORD WORD LWORD -
WORD_TO_DATE WORD DATE -
WORD_TO_STRING WORD STRING -
DWORD_TO_#*** DWORD_TO_SINT DWORD SINT -
DWORD_TO_INT DWORD INT -
DWORD_TO_DINT DWORD DINT -
DWORD_TO_LINT DWORD LINT -
DWORD_TO_USINT DWORD USINT -
DWORD_TO_UINT DWORD UINT -
DWORD_TO_UDINT DWORD UDINT -
DWORD_TO_ULINT DWORD ULINT -
DWORD_TO_BOOL DWORD BOOL -
DWORD_TO_BYTE DWORD BYTE -
DWORD_TO_WORD DWORD WORD -
DWORD_TO_LWORD DWORD LWORD -
DWORD_TO_REAL DWORD REAL -
DWORD_TO_TIME DWORD TIME -
DWORD_TO_TOD DWORD TOD -
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Function Group Function Input data type Output data type Remarks
DWORD_TO_#*** DWORD_TO_STRING DWORD STRING -
LWORD_TQ_*** LWORD_TO_SINT LWORD SINT -

LWORD_TO_INT LWORD INT -
LWORD_TO_DINT LWORD DINT -
LWORD_TO_LINT LWORD LINT -
LWORD_TO_USINT LWORD USINT -
LWORD_TO_UINT LWORD UINT -
LWORD_TO_UDINT LWORD UDINT -
LWORD_TO_ULINT LWORD ULINT -
LWORD_TO_BOOL LWORD BOOL -
LWORD_TO_BYTE LWORD BYTE -
LWORD_TO_WORD LWORD WORD -
LWORD_TO_DWORD LWORD DWORD -
LWORD_TO_LREAL LWORD LREAL -
LWORD_TO DT LWORD DT -
LWORD_TO_STRING LWORD STRING -
STRING_TO_** STRING TO SINT STRING SINT -
STRING _TO INT STRING INT -
STRING _TO DINT STRING DINT -
STRING TO LINT STRING LINT -
STRING _TO_USINT STRING USINT -
STRING TO UINT STRING UINT -
STRING _TO_UDINT STRING UDINT -
STRING TO ULINT STRING ULINT -
STRING _TO BOOL STRING BOOL -
STRING TO BYTE STRING BYTE -
STRING _TO WORD STRING WORD -
STRING _TO DWORD STRING DWORD -
STRING _TO LWORD STRING LWORD -
STRING TO REAL STRING REAL -
STRING _TO LREAL STRING LREAL -
STRING _TO DT STRING DT -
STRING TO DATE STRING DATE -
STRING _TO TOD STRING TOD -
STRING TO TIME STRING TIME -
TIME_TO_** TIME_TO_UDINT TIME UDINT -
TIME_ TO DWORD TIME DWORD -
TIME_TO_STRING TIME STRING -
DATE_TO_** DATE TO UINT DATE UINT -
DATE_TO WORD DATE WORD -
DATE TO STRING DATE STRING -
TOD_TQ_** TOD _TO _UDINT TOD UDINT )
TOD TO DWORD TOD DWORD )
TOD _TO_STRING TOD STRING )
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Function Group Function Input data type Output data type Remarks
DT_TQ_** DT_TO_LWORD DT LWORD )
DT_TO_DATE DT DATE )
DT _TO _TOD DT TOD )
DT _TO_STRING DT STRING )
** TO BCD SINT_TO _BCD _BYTE SINT BYTE (BCD) -
INT_TO BCD_WORD INT WORD (BCD) -
DINT_TO_BCD_DWORD DINT DWORD (BCD) -
LINT_TO_BCD_LWORD LINT LWORD (BCD) -
USINT_TO _BCD BYTE USINT BYTE (BCD) -
UINT_TO_BCD_WORD UINT WORD (BCD) -
UDINT_TO BCD _DWORD UDINT DWORD (BCD) -
ULINT_TO BCD_LWORD ULINT LWORD (BCD) -
6.1.2 Numerical operation function
1) Numerical operation function with one Input
No.| Function Function Remarks
General Function
1 ABS Absolute value operation -
2 SQRT Square root operation -
Logarithm
3 LN Natural logarithm operation -
4 LOG Common logarithm Base to 10 operation -
EXP Natural exponential operation -
Trigonometric function
6 SIN Sine operation -
7 COS Cosine operation -
8 TAN Tangent operation -
9 ASIN Arc sine operation -
10| ACOS Arc Cosine operation -
11 ATAN Arc Tangent operation -
Angle function
12| RAD_REAL . . -
Convert degree into radian
13| RAD LREAL
14| DEG_REAL o -
Convert radian into degree
15| DEG _LREAL
2) Basic arithmetic function
No. Function Description Remarks
Operation function whose input number (n) can be extended up to 8.
1 ADD Addition (OUT <=1IN1 +IN2 +... + INn) -
2 MUL Multiplication (OUT <=IN1*IN2 *... * INn) -
Operation function of which input number is fixed.
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3 SUB Subtraction (OUT <=1IN1 - IN2) -

4 DIV Division (OUT <=IN1/IN2) -

5 MOD Calculate remainder (OUT <= IN1 Modulo IN2) -

6 EXPT Exponential operation (OUT <= IN1"?) -

7 MOVE Copy data (OUT <=IN) -
Input data exchange

8 XCHG_*** Exchanges two input data -

6.1.3 Bit array function

1) Bit-shift function

No. Function Description Remarks
1 SHL Shift input to the left of N bit(the right is filled with 0) )
2 SHR Shift input to the right of N bit (the left is filled with 0) )
3 SHIFT C *** Shift input to the configured direction as much as N bit (carry) )
4 ROL Rotate input to the left of N bit )
5 ROR Rotate input to the right of N bit )
6 ROTATE C ** Rotate input to the direction as much as N bit (carry) )

2) Bit operation function

No. Function Description (n can be extended up to 8) Remarks
1 AND Logical AND (OUT <=IN1 AND IN2 AND ... AND INn) i
2 OR Logical OR (OUT <=IN1 ORIN2 OR ... OR INn) i
3 XOR Exclusive OR (OUT <=IN1 XOR IN2 XOR ... XOR INn) i
4 NOT Reverse logic (OUT <= NOT IN1) i
5| XNR Exclusive logic AND (OUT <= IN1 XNR IN2 XNR ... XNR INn) )
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6.1.4 Selection function

No. Function Description(n can be extended up to 8) Remarks
1 SEL Selects from two inputs (INO or IN1) i
2 MAX Produces the maximum value among input INZ1,...INn i
3 MIN Produces the minimum value among input INZ1,...INn i
4 LIMIT Limits upper and lower boundaries i
5 MUX Outputs the Kth input among input IN1,...INn i
6.1.5 Data exchange function
No. Function Description Remarks
1 SWAP BYTE Swaps upper NIBBLE for lower NIBBLE data of BYTE. i
SWAP WORD Swaps upper BYTE for lower BYTE data of WORD. i
SWAP DWORD Swaps upper WORD for lower WORD data DWORD. i
SWAP LWORD Swaps upper DWORD for lower DWORD data of LWORD. i
2 ARY SWAP BYTE Swaps upper/lower NIBBLE of BYTE elements in array. i
ARY SWAP WORD | Swaps upper/lower BYTE of WORD elements in array. i
ARY SWAP DWORD| Swaps upper/lower WORD of DWORD elements in array. i
ARY SWAP LWORD| Swaps upper/lower DWORD of LWORD elements in array. i
6.1.6 Comparison function
No. Function Description (n can be extended up to 8) Remarks
1 ‘Greater than’ comparison )
cT OUT <= (IN1>IN2) & (IN2>IN3) & ... & (INn-1 > INn)
2 ‘Greater than or equal to’ comparison )
CE OUT <= (IN1>=IN2) & (IN2>=IN3) & ... & (INn-1 >= INn)
3 ‘Equal to’ comparison )
=Q OUT <= (IN1=IN2) & (IN2=IN3) & ... & (INn-1 = INn)
4 ‘Less than or equal to' comparison )
- OUT <= (IN1<=IN2) & (IN2<=IN3) & ... & (INn-1 <= INn)
5 ‘Less than’ comparison )
T OUT <= (IN1<IN2) & (IN2<IN3) & ... & (INn-1 < INn)
6 ‘Not equal to’ comparison )
NE OUT <= (IN1<>IN2) & (IN2<>IN3) & ... & (INn-1 <> INn)
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6.1.7 Character string function

No. Function Description Remarks
1 LEN Find a length of a character string )
2 LEFT Take a left side of a string (size of L) and output it )
3 RIGHT Take aright side of a string (size of L) and output it )
4 MID Take a middle side of a string (size of L from the Pth character) )
5 CONCAT Concatenate the input character string in order 3
6 INSERT Insert the second string after the Pth character of the first string 3
7 DELETE Delete a string (size of L from the Pth character) 3
8 REPLACE Replace a size of L from the Pth character of the first string by the i

second string
9 FIND Find a starting point of the first string which has a same pattern i
of the second string.

6.1.8 Date and time of day function

No. Function Description Remarks
1 ADD TIME Add time (time/time of day/date and time addition) i
2 SUB TIME Subtract time (time/time of day/date and time subtraction) i
SUB DATE Calculate time by subtracting date from date i
SUB TOD Calculate time by subtracting TOD from TOD i
SUB DT Calculate time by subtracting DT from DT i
3 MUL_TIME Multiply number to time i
4 DIV_TIME Divide time by number i
5 CONCAT TIME Concatenate date to make TOD )

6.1.9 System control function

No. Function Description Remarks
1 DI Invalidates interrupt (not to permit task program to start) )
2 El Permits running for a task program )
3 STOP Stop running by a task program )
4 ESTOP Emergency running stop by a program )
5 DIREC IN Update input data )
6 DIREC O Updates output data )
7 WDT _RST Initialize a timer of watchdog )
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No. Function Description Remarks
8 MCS Master Control )
9 MCSCLR Master Control Clear )
10| FALS Self check(error display) )
11| OUTOFF Output off i
6.1.10 File function
No. Function Description Remarks
1 RSET Setting file register block number i
2 | EBCMP Block comparison i
3 | EMOV Reading data from the preset flash area i
4 | EERRST Flash memory related error flag clear i
6.1.11 Data manipulation function
No. Function Description Remarks
1 MEQ *** Compare whether two inputs are equal after masking )
2 DIS *+ Data distribution )
3 UN]| *** Unite data )
4 BIT BYTE Combine 8 bits into one BYTE )
5 BYTE_BIT Divide one BYTE into 8 bits )
6 BYTE WORD Combine two bytes into one WORD )
7 WORD BYTE Divide one WORD into two bytes )
8 WORD_DWORD Combine two WORD data into DWORD )
9 DWORD WORD Divide DWORD into 2 WORD data )
10 DWORD LWORD Combine two DWORD data into LWORD )
11 LWORD DWORD Divide LWORD into two DWORD data )
12 GET CHAR Get one character from a character string )
13 PUT CHAR Puts a character in a string )
14 STRING BYTE Convert a string into a byte array )
15 BYTE STRING Convert a byte array into a string )
6.1.12 Stack operation function
No. Function Description Remarks
1 FIFQ_** First In First Out )
2 LIFQ_*= Last In First Out )
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6.2 MK (MASTER-K) function

No. Function Description(n can be extended up to 8) Remarks
1 ENCO BW,D,L Output a position of on bit by number )
2 DECO BW,D.L Turn a selected bit on )
3 BSUM BW,D,L Output a number of on bit )
4 SEG WORD Convert BCD/HEX into 7-segment code )
5 BMOV BW,D,L Move part of a bit string )
6 INC BW,D,L Increase IN data )
7 DEC BW,D,L Decrease IN data )

6.3 Array operation function

No. Function Description Remarks
1 ARY MOVE Copy array-typed data (OUT <= IN) )
2 ARY_CMP_*** Array comparison )
3 ARY SCH ** Array search )
4 ARY FLL ** Filling an array with data )
5 ARY AVE *** Find an average of an array )
6 ARY SFT C *= Array bit shift left with carry )
7 ARY ROT C *** Bit rotation of array with carry )
8 SHIFT A ** Shift array elements )
9 ROTATE A *** Rotates array elements )

6.4 Basic function block
6.4.1 Bistable function block

No. Function Block Description Remarks
1 SR Set preference bistable )
2 RS Reset preference bistable )
3 SEMA Semaphore )
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6.4.2 Edge detection function block

No. Function Block Description Remarks
1 R TRIG Rising edge detector )
2 F TRIG Falling edge detector )
3 FF Reverse output if input condition rises )
6.4.3 Counter
No. Function Block Description Remarks
1 CTU_»* Up Counter )
INT,DINT,LINT,UINT,UDINT,ULINT
2 CTD_*** Down Counter )
INT,DINT,LINT,UINT,UDINT,ULINT
3 CTUD_*= Up Down Counter )
INT,DINT,LINT,UINT,UDINT,ULINT
4 CTR Ring Counter )
6.4.4 Timer
No. | Function Block Description Remarks
1 TP Pulse Timer )
2 TON On-Delay Timer )
3 TOF Off-Delay Timer )
4 TMR Integrating Timer )
5 TP_RST TP with reset )
6 TRTG Retriggerable Timer )
7 TOF RST TOF with reset )
8 TON UINT TON with integer setting )
9 TOF UINT TOF with integer setting )
10| TP UINT TP with integer setting )
11| TMR UINT TMR with integer setting )
12| TMR_FLK Blink timer )
13 TRTG UINT Integer setting retriggerable timer )
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6.4.5 File function block

No. Function Block Description Remarks
1 EBREAD Read R area data from flash area i
1 EBWRITE Write R area data to flash area i
6.4.6 Other function block
No. Function Block Description Remarks
1 SCON Step Controller )
2 DUTY Scan setting on/off )
3 RTC SET Write time data )
6.4.7 Communication function block
No. Function Block Description Remarks
1 P2PSN Station no. setting i
2 P2PRD Read area setting i
3 P2PWR Write area setting i
6.4.8 Special function block
No. Function Block Description Remarks
1 GET Read special module data )
2 PUT Write special module data )
3 ARY GET Read special module data(array) )
4 ARY PUT Write special module data(array) )
5 GETE Read special module data(Access upper word) i
6 PUTE Write special module data(Access upper word) i
7 ARY GETE Read special module data(array, Access upper word) i
8 ARY PUTE Write special module data(array, Access upper word) i
6.4.9 Motion control function block
No. Function Block Description Remarks
1 GETM Read motion control module data )
2 PUTM Write motion control module data )
3 ARY GETM Read motion control module data(array) )
4 ARY PUTM Write motion control module data(array) )
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6.4.10 Positioning function block (APM)

No. Function Block Description Remarks
1 APM_ORG Return to original point -
2 APM_FLT Floating original point setting -
3 APM_DST Direct run -
4 APM_IST Indirect run -
5 APM_LIN Linear interpolation run -
6 APM_CIN Circular interpolation run -
7 APM_SST Simultaneous run -
) APM_VTP Speed/position control conversion -
9 APM_PTV Position/speed control conversion -
10 APM_STP Decelerating stop -
11 APM_SKP Skip run -
12 | APM_SSP Position synchronization -
13 APM_SSS Speed synchronization -
14 APM_SSSP Positioning speed synchronization
15 | APM_POR Position override -
16 APM_SOR Speed override -
17 APM_PSO Positioning speed override -
18 APM_NMV Continuous run -
19 APM_INC Inching run -
20 APM_RTP Return run to the previous position of manual operation -
21 APM_SNS Run step no. change -
22 APM_SRS Repeat step no. change -
23 | APM_MOF M code cancel -
24 APM_PRS Present position preset -
o5 APM_ZONE Zone output allowed/prohibited -
26 APM_EPRE Encoder value preset -
27 APM_TEA Singular teaching(ROM, RAM) -
28 APM_ATEA Plural teaching(ROM, RAM) -
29 APM_SBP Basic parameter setting -
30 APM_SEP Extension parameter setting -
31 APM_SHP Original point return parameter setting -
32 APM_SMP Manual operation parameter setting -
33 APM_SIP Input signal parameter setting -
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No. Function Block Description Remarks
34 APM_SCP Common parameter setting -
35 APM_SMD Operation data setting -
36 APM_EMG Emergency stop -
37 APM_RST Error reset/output prohibition cancel -
38 | APM_PST Point run -
39 APM WRT Saving parameter/run data -
40 | APM_CRD Reading run info -
41 | APM_SRD Reading run info -
42 APM_ENCRD Reading encoder value -
43 | APM_JOG Jog run -
44 APM_MPG Manual pulse generator(MPG) run -
45 APM_RCP Repeating current position section

46 APM_VRD Read Variable Data -

47 APM_VWR Write Variable Data -

48 APM_VTPP Positioning speed/position conversion control -

6.4.11 Positioning function block (XPM)

No. Function Block Description Remarks
1 XPM_ORG Return to original point -
2 XPM_FLT Floating original point setting -
3 XPM_DST Direct run -
4 XPM_IST Indirect run -
5 XPM_SST Simultaneous run -
6 XPM_VTP Speed/position control conversion -
7 XPM_VTPP Position specified speed/position control conversion
8 XPM_PTV Position/speed control conversion -
9 | XPM_PTT Position/torque control conversion XGF-PN8A/B
10 XPM_STP Decelerating stop -
11 XPM_SKP Skip run -
12 XPM_SSP Position synchronization -
13 XPM_SSS Speed synchronization -
14 XPM_SSSP Position specified speed synchronization
15 | XPM_POR Position override -
16 | XPM_SOR Speed override -
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No. Function Block Description Remarks
B XPM_PSO Positioning speed override
17
18 XPM_NMV Continuous run -
19 XPM_INC Inching run -
20 XPM_RTP Return run to the previous position of manual operation -
21 XPM_SNS Run step no. change -
22 XPM_SRS Repeat step no. change -
23 | XPM_MOF M code cancel -
24 XPM_PRS Present position preset -
o5 XPM_EPRE Encoder value preset -
26 XPM_ATEA Plural teaching(ROM, RAM) -
27 XPM_SBP Basic parameter setting -
28 XPM_SEP Extension parameter setting -
o9 | XPM_SHP Original point return parameter setting XPM
30 XPM_SMP Manual operation parameter setting -
31 | XPM_SIP Input signal parameter setting XPM
32 XPM_SCP Common parameter setting -
33 XPM_SMD Operation data setting -
34 XPM_EMG Emergency stop -
35 XPM_RST Error reset/output prohibition cancel -
36 XPM_HRST Error history reset
37 | XPM_PST Point run -
38 XPM_WRT Saving parameter/run data -
39 XPM_CRD Reading operation information -
40 XPM_SRD Reading operation state -
41 XPM_ENCRD Reading encoder value -
42 | XPM_SVERD Reading servo error information XGF-PN8SA/B
43 XPM_JOG Jog run -
44 | XPM_CAM CAM run -
45 XPM_CAMD Main axis option de specified CAM run -
46 XPM_ELIN Ellipse interpolation -
47 XPM_VRD Read variable data -
48 | XPM_VWR Write variable data -
49 XPM_ECON Connect servo communication XGF-PN8A/B
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No. Function Block Description Remarks
50 XPM_DCON Disconnect servo communication XGF-PN8A/B
51 | XPM_SVON Servo on XGF-PN8A/B
52 | XPM_SVOFF Senvo off XGF-PN8A/B
53 XPM_SRST Reset servo error XGF-PN8A/B
54 XPM_SHRST Reset servo error history XGF-PN8A/B
55 XPM_RSTR Restart -
56 XPM_POE Setting position output allowed / prohibited XPM
57 XPM_TRQ Torque control XGF-PN8A/B
58 XPM_SVIRD Servo external input information read XGF-PN8B
59 XPM_SVPRD Servo parameter read XGF-PN8B
60 | XPM_SVPWR Servo parameter write XGF-PN8B
61 | XPM_SVSAVE Servo parameter save XGF-PN8B
62 XPM_PTT Position/torque switching control XGF-PN8A/B
63 | XPM_LRD Latch position data read XGF-PN8A/B
64 XPM_LCLR Latch reset XGF-PN8SA/B
65 XPM_LSET Latch set XGF-PN8B
6.5 Expanded function
No. Function Block Description Remarks
1 FOR )
Repeat a block of FOR ~ NEXT n times _

2 NEXT

3 BREAK Escape a block of FOR ~ NEXT )

4 CALL Call a SBRT routine )

5 SBRT Assign a routine to be called by the CALL function )

6 RET RETURN )

7 JMP Jump to a place of LABLE )

8 INIT_ DONE Terminate an initial task )

9 END Terminate a program )
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Ch. 7 Basic Functions

1. This chapter describes basic functions.

2. Before using basic functions it is recommended to understand 3.4.1 Function and to apply to function library on a
program for easy writing a program.
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Absolute value operation
ABS Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
ABS IN: input value of absolute value operation
BOOL — EN ENO |~ BOOL
ANY_NUM—] IN OUT [—ANY_NUM | Output  ENO:1
OUT: absolute value
IN, OUT should be the same data type.
2w 9|82 El- ElelElE | w | w g
i 3 S o|Slzlk|lzl 2 2z 2|2 3558 5|2
ANY type variable venepe 8gg§§wzoj%3%5§5;590%
IN o| o
ouT o | o
m Function
(1) Output the absolute value of IN as ‘OUT".
ouT=[IN|
(2) X'sabsolute value, | X|;
A IFX20, | X|=X,
B. IfX<0, |X|=X
= Flag
Flag Description
ERR If IN value is (-)min value, _ERR and _LER flags are set.
- ex) if data type is SINT and IN  and value is -128, an error is activated.
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m Program Example

1.LD

%1X0.0.0 ABS
|| EN  ENO -

Value — IN OUT — ABS_Value

2.ST
ABS_Value := ABS(EN:=%IX0.0.0, IN:=Value);

(1) Ifthe transition condition (%I1X0.0.0) is on, ABS function executes.
(2) fVALUE =-7,ABS_VALUE = |-7| =7.
If VALUE =200, ABS_VALUE = |200| = 200.
(3) The negative number of INT type is represented as the 2's compliment form (refer to 3.2.4. Data type structure)

INPUT (IN): VALUE INT)=-7 [T [T 1[I 1[I 1[I 1[1[1]1]0]0]1]cte#rrro)

l

OUTPUT (OUT): ABS_VALUE (INT)=7 [OJO[OJO[OJOJOJ0JO[0[0[O]O]1[1]1](16#0007)
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Arc Cosine operation

ACOS Availability XGl, XGR, XEC

Flags _ERR, LER

Function Description

Input EN: executes the function in case of 1

IN: input value of Arc Cosine operation

ACOS
BOOL — EN ENO —BOOL Y
Output ENO: outputs EN value as itis
ANY_REAL = IN OUT }— ANY_REAL P P
OUT: Arc Cosine (radian)
IN, OUT must be the same data type.
ol 29 = E| e - Qo
Van'ableQJE%%%EEEEZEZZﬁﬁ'ﬁESE%
- 85 2|z 2|5 2/5 585|838 g/ F3dF E
ANY type variable 8|3 - = n
IN o| o
ouT o | o
m Function

It converts input IN into its Arc Cosine value and produces output OUT. The output range is between 0 and .
OUT = ACOS (IN)

= Flag

Flag Description

_ERR Unless an IN value is between -1.0 and 1.0, ERR, LER flags are set.
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m Program Example

1)LD
%1X0.1.3 ACOS
|| EN  ENOf-
INPUT — IN OUT (- RESULT
2)sT

RESULT := ACOS(EN:=%IX0.1.3, IN:=INPUT);

(1) If the transition condition (%1X0.1.3) is on, Arc Cosine operation function, ACOS executes
(2) If INPUT is 0.8660... («/§ /2), RESULT will be 0.5235... (/6 rad = 30°).
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Addition
AD D Availability XGI, XGR, XEC
Flags ERR, LER
Function Description

Input EN: executes the function in case of 1

IN1: value to be add

ADD IN2: value to add
BOOL — EN ENO —B00L Input variable number can be extended up to 8
ANY_NUM — IN1 OUT = ANY_NUM
Output ENO: without an error, itis 1
ANY_NUM = N2 OUT: added value
IN1, IN2, ..., OUT must be the same data type.
2w 9l B8 Ele ElelElE | w | w g
. o) X |35 E| S Z| =z 2 5 E| Q| = | Z
Va“ab'e8%g§§%25%%585§5§5905
ANY type variable
IN1 o | o o ol| ol o
IN2 o | o o o| ol o
ouT o|lo|lo|o|lo|]o|]o| ol o
m Function

1. Iltadds input variables up (IN1, IN2, ..., and INn, n: number of inputs) and produces output ,OUT.
OUT = IN1+IN2+..+INn

= Flag

Flag Description

_ERR When the output value is out of its data type, ERR, LER flags are set.

¢ If REAL (or LREAL) type operation exceeds the max. or min. value of REAL (or LREAL) in the middle of operation
because it performs operation sequentially from IN1 to IN8, ERR, _LER flag are set and the result is unlimited or
abnormal value.

(1.#INFO00000000000e+000, 1. #SNAN00000000000e+000, 1. #QNAN00000000000e+000).
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m Program Example

1)LD
%MXO ADD
| | EN  ENO |
VALUE1 —| INT  OUT  OUT_VAL
VALUE2 —| IN2
VALUE3 —{ IN3
2)ST

OUT_VAL := ADD(EN:=%MXO0, IN1:= VALUE1, IN2:= VALUEZ2, IN3:= VALUES3);

(1) If the transition condition (%MX0) is on, ADD function executes
(2) Ifinput variable VALUE1 = 300, VALUEZ2 = 200, and VALUES3 = 100, output variable OUT_VAL = 300 + 200 + 100
=600

INPUT (IN1) : VALUE1 (INT) = 300(16#012C) [0]0]0[0]0J0J0[1]0]0[1]0]1]1]0]0]
+(ADD)

(IN2) : VALUE2(INT) = 200(16#00c8) [0[0]0[0[]0[0J0J0[1]1]0]0[1]0]0]0]
+(ADD)

(IN3) : VALUE3(INT) = 100(16#0064)  [0|0][0[0|0|0[0[0|0[1[1]0]0[1][0]O]

l

(OUT): OUT_VAL(INT) = 600(16#0258) |0|0[0[0]0[0[1][0[0[1[0[1][1]0[0]O]

7-7




Ch. 7 Basic Functions

Time addition
AD D_TI M E Availability XGI, XGR, XEC
Flags ERR, LER
Function Description

Input EN: executes the function in case of 1

IN1: reference time, time of date

ADD_TIME IN2: time to add
BOOL —{ EN ENO — BOOL Output  ENO: without an error, it is 1
TlME,TO?];E B :Z; OUT = TINE. 000 OUT: added result of TOD or time

IN1, IN2, and OUT must be of the same data type:
If IN1 type is TIME_OF_DAY, OUT type is
also TIME_OF_DAY.

alno o
A w9 | 72| - |l - EBElelE|E 2lwlwla Q
wae 8580252825858 388¢F585¢
ANY type variable Qo 25 D 35|15 o o e
IN1 o o| o
ouT o o| o
m Function

1) IfIN1is TIME, added TIME is an output.

2) IN1is TIME_OF_DAY, it adds TIME to reference TIME_OF_DAY and produces output TIME_OF_DAY.

3) [fIN1is DATE_AND_TIME, the output data type is DT (Date and Time of Day) adding the time to the standard date
and time of day.

= Flag

Flag Description

If an output value is out of range of related data type, ERR, LER flag are set. An error occurs:
1) When the result of adding the time and the time is out of range of TIME data type :

_ERR T#49D17H2M47S295MS

2) The result of adding TOD (Time of Day) and the time exceeds 24h;

3) The result of adding the date and DT (Date and the Time of Day) exceeds the year, 2163.
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m Program Example

1)LD
%1X0.1.0 ADD_TIME
|| EN  ENO|-
START_TIME < IN1  OUT [~ END_TIME
WORK_TIME — IN2
2)sT

END_TIME := ADD_TIME(EN:= %IX0.1.0, IN1:= START_TIME, IN2:= WORK_TIME);

(1) Ifthe transition condition (%I1X0.1.0) is on, ADD_TIME function is executes.
(2) If START_TIME is TOD#08:30:00 and WORK_TIME is T#2H10M20S500MS, END_TIME is TOD#10:40:20.5.

INPUT (IN1) : START_TIME (TOD) = TOD#08:30:00
+ (ADD_TIME)
(IN2) : WORK_TIME(TIME) = T#2H10M20S500MS

\

OUTPUT (OUT) : END_TIME (TOD) = TOD#10:40:20.5
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Logical AND (Logical multiplication)
AN D Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
IN1: input 1
IN2: input 2
AND Input variables can be extended up to 8.
BOOL —{ EN ENO |~ BOOL
ANY_BIT — IN1 OUT |~ ANY_BIT
ANY_BIT — IN2 Output ENO: outputs EN value as it is
OUT: AND result
IN1, IN2, and OUT must be of the same data type.
2w 9l B2 Ele ElelElE | w | w g
; 0 4 E Z Z |z g E| Q|| Z
woe (8582822258283 F8F585¢
ANY type variable
IN1 o| o
IN2 o| o
ouT o | o

= Function

It performs a logical AND operation on the input variables by bit and produces output ,OUT.

INT 1111 ..... 0000

IN2  1010....1010
OuUT 1010 ..... 0000
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m Program Example

1.LD
%1X0.1.1 AND
|| EN ENO |-
weio — N1 ouT - 900
ABC — IN2
2.ST
ST doesn't support AND.

In case of AND2 BYTE

%QB0.0.0 := AND2_BYTE(EN:=%IX0.1.1, IN1:= %MB10, IN2:= ABC);

(1) [Ifthe transition condition (%IX0.1.1) is on, the AND function executes.
(2) IfINI=%MB10 and IN2 = ABC, the result of AND is shown in OUT (%QB0.0.0).
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Arc Sine operation

ASI N Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
IN: input value of Arc Sine operation
ASIN
BOOL— EN ENO —BooL Output ENO: outputs EN value as it is
ANY_REAL— IN OUT [— ANY_REAL OUT: radian output value after Arc Sine operation
IN and OUT must be of the same data type.
4w o8 21 = ElelEle BElE| 2|2 w|lwla %
vaisbe |3 |5 &5/ S|/S|2|k1z/2 2/ 2/ 22|35 3|5 &5 6|5 %
ANY type variable 8 &2 /5?2 =58/3858|5 kg F3d*F"F
IN o | O
OouT o | o

m Function

It produces an output (Arc Sine value) of IN. The output value is between -n/2 and /2.

OUT = ASIN (IN)
m Error
Flag Description
_ERR If an input value exceeds the range from -1.0t0 1.0, _ERR and _LER flags are set.
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m Program Example

1.LD
%IX0.1.3 ASIN
|| EN  ENO
INPUT —{ IN OUT (- RESULT
2.8T

RESULT := ASIN(EN:=%IX0.1.3, IN1:= INPUT);

(1) If the transition condition (%1X0.1.3) is on, ASIN function executes.

(2) If INPUT variable is 0.8660.... («/g 12), the RESULT will be 1.0471.... (n/3 radian = 60°).
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Arc Tangent operation
ATAN Availability XGI, XGR, XEC
Flags
Function Description

Input EN: executes the function in case of 1

IN: Input value of Arc Tangent operation

ATAN
BOOL — EN ENO }—B0OOL Output ENO: outputs EN value as it is
ANY_REAL — IN OUT [— ANY_REAL OUT: radian output value after Arc Tangent operation
IN, OUT must be of the same data type.
Jlw ol 2 = [ T T w O
vaie |8 £ 5 9/8/2 2 Z 2525308 zE8 65 ¢
ANY type variable @ o= 33 =) >5|3|x|53|F|A 5
IN
ouT
m Function

It produces an output (Arc Tangent value) of IN value. The output value is between -1/2 and n/2.
OUT = ATAN (IN)

m Program Example

1.LD
%IX0.1.3 ATAN
|| EN  ENO
INPUT —{ IN OUT (- RESULT
2.8T

RESULT := ATAN(EN:=%I1X0.1.3, IN1:= INPUT);
(1) If the transition condition (%I1X0.1.3) is on, ATAN function executes.
(2) If INPUT = 1.0, then output RESULT will be 0.7853... ( 1/4 rad = 45°).
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Converts BCD data into an integer number

BC D_TO_*** Availability XGl, XGR, XEC

Flags _ERR, LER

Function Description

Input  EN: executes the function in case of 1

BCD_TO_*** IN: ANY_BIT (BCD)
BOOL —{ EN ENO |— BoOL
* — 0T =
ANY_BIT ANYINT Output ENO: outputs EN value as itis

OUT: type-converted data

[a NN o
24w 9| g -l EllE|lE 2lw|wla Q
e (8508852858583 002F585¢
ANY type variable o R D S| D 5 5
IN o| o| o] o
ouT o|lolo|lo|o]o| ol o

*ANY_BIT : exclude BOOL from ANY_BIT type.

= Function

It converts input IN type and produces output ,OUT.

Function Inputtype | Output type Description
BYTE_BCD_TO_SINT BYTE SINT
WORD_BCD_TO_INT WORD INT
DWORD_BCD _TO DINT DWORD DINT It converts BCD data into an output data type.
LWORD_BCD_ TO_LINT LWORD LINT It coverts only when the input date type is a BCD

value.

BYTE_BCD_TO_USINT BYTE USINT If an input data type is WORD, only the part of its
WORD_BCD_TO_UINT WORD UINT data (0 ~16#9999) is normally converted.

DWORD_BCD_TO_UDINT DWORD UDINT

LWORD_BCD_TO_ULINT LWORD ULINT
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= Flag

Flag Description

_ERR If IN is not a BCD data type, then the output will be 0 and _ERR, _LER flags are set.

m Program Example

1.LD
WIXO BCD_TO_#x%
I I EN ENO |—
BCOVAL —| N OUT |— oUT_VAL
(BYTE) (SINT)
2.ST

ST language doesn't support BCD_TO_***
In case of BYTE_BCD_TO_SINT

OUT_VAL := BYTE_BCD_TO_SINT(EN:=%MX0, IN:= BCD_VAL);

(1) Ifthe transition condition (%MX0) is on, BCD_TO_*** function executes.
(2) IfBCD_VAL (BYTE) = 16#22 (2#0010_0010), then the output variable OUT_VAL (SINT) = 22 (2#0001_0110).

INPUT (IN1) :BCD_VAL (BYTE) = 16#22 [O]O[1]0[0]0[1]0]

i (BCD_TO_SINT)

OUTPUT (OUT): OUT_VAL (SINT) =22 [O]OJOJ1]0]1[1]0]
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BOOL type conversion
BOO L_TO_*** Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
BOOL_TO_x++ IN: bit to convert (1 bit)
BOOL — EN ENO |— BOOL
Bo0L =1 1N T *ﬁm:?H Output ENO: outputs EN value as it is
STRING OUT: type-converted data
o
ANY type variable Van'ablegggg%%z%%%%%%%%%g@’a%
ouT olololololololololololo o
*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function
It converts input IN type and produces output ,OUT.
Function Output type Description
BOOL_TO_SINT SINT
BOOL _TO_INT INT
BOOL_TO_DINT DINT If the input value (BOOL) is 2#0, it produces the integer number ‘0’
BOOL_TO _LINT LINT and if it is 2#1, it produces the integer number ‘1" according to the
BOOL TO USINT USINT output data type.
BOOL_TO _UINT UINT
BOOL_TO _UDINT UDINT
BOOL_TO_ULINT ULINT
BOOL_TO BYTE BYTE
BOOL TO WORD WORD It converts BOOL into the output data type whose upper bits are
BOOL_TO DWORD DWORD filled with O.
BOOL TO LWORD LWORD
BOOL_TO_STRING STRING It converts BOOL into a STRING type, which is ‘0’ or ‘1.
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m Program Example

1.LD
BOOL_TO_**
%MX0
|| EN  ENO L
BOOL_VAL —| IN OUT L OUT VAL
(BOOL) (BYTE)
2.ST

ST language doesn’t support BOOL_TO_***
In case of BOOL_TO_BYTE

OUT_VAL := BOOL_TO_BYTE(EN:=%MXO0, IN:= BOOL_VAL);

(1) Ifthe transition condition (%MX0) is on, BOOL_TO_*** function executes.
(2) Ifinput BOOL_VAL (BOOL) = 2#1, then output, OUT_VAL (BYTE) = 2#0000_ 0001.

INPUT (IN) © BOOL_VAL (BOOL) = 2#1
\tBOOL_TO_S INT)

OUTPUT (OUT): OUT_VAL (BYTE) = 16#1 [0]0][0[0]0[0]0[1]
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BYTE type conversion
YT *k%
B E TO Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
BYTE_TO_*** IN: bit String to convert (8 bits)
BOOL — EN ENO |— BOOL
BYTE— IN T = *ﬁm—ﬂg Output ENO: outputs EN value as it is
STRING OUT: type-converted data
4w 98|82 Ele ElelBElE|Z| | w|lE|la g
. 0 4 = z Z| z g = = | £
Variabl Q|0 | Z2 Z | Z Z 5 = O
ANY type variable ariable 2 % g 15 0 £ 5/3/9/5|8/|3 é e E|§|F|° %
ouT o|lo|lo]o|o|lo]o|o|lo]o]|ofo o

*ANY_BIT: exclude BOOL from ANY_BIT type.

= Function

It converts input IN type and produces output ,OUT.

Function Output type Description
BYTE _TO SINT SINT Converts into SINT type without changing its interal bit array.
BYTE TO INT INT Converts into INT type filling the upper bits with 0.
BYTE TO DINT DINT Converts into DINT type filling the upper bits with 0.
BYTE TO LINT LINT Converts into LINT type filling the upper bits with 0.
BYTE TO USINT USINT Converts into USINT type without changing its internal bit array.
BYTE TO UINT UINT Converts into UINT type filling the upper bits with 0.
BYTE TO UDINT UDINT Converts into UDINT type filling the upper bits with 0.
BYTE TO ULINT ULINT Converts into ULINT type filling the upper bits with 0.
BYTE TO BOOL BOOL Takes the lower 1 bit and converts it into BOOL type.
BYTE TO WORD WORD Converts into WORD type filling the upper bits with O.
BYTE TO DWORD DWORD Converts into DWORD type filling the upper bits with 0.
BYTE TO LWORD LWORD Converts into LWORD type filling the upper bits with 0.
BYTE TO STRING STRING Converts the input type value into STRING.
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m Program Example

1.LD
BYTE_TO_#=*x
WX 10
|| EN  ENO -
IN.VAL— IN  OUT {—OUT_VAL
2.8T

ST language doesn’t support BYTE_TO_***
In case of BYTE_TO_SINT

OUT_VAL :=BYTE_TO_SINT(EN:=%MX10, IN:= IN_VAL);

(1) Ifthe transition condition (%MX10) is on, BYTE_TO_*** function executes.
(2) IFIN_VAL (BYTE) = 2#0001_1000, OUT_VAL (SINT) = 24 (2#0011_0000).

INPUT (IN1) : IN_VAL (8vTE) = 16#18 |0 ]0]o]1]1]o]o]o]

\L (BYTE_TO_x***)

OUTPUT (OUT) : OUT.VAL (SINT) = 24 (o T T T To 0 0] 0]
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Concatenates a String
CON CAT Availability XGI, XGR, XEC
Flags ERR, LER
Function Description

Input EN: executes the function in case of 1

IN1: input String

CONCAT IN2: input String
BOOL — EN ENO —=BOOL .
STR — N ouT = SR Input variable number can be extended up to 8.
STR—{ IN2
Output ENO: without an error, itis 1.
OUT: output String
m Function

It concatenates the input String IN1, IN2, IN3, ..., INn (n: number of inputs) in order and produces output String OUT.

= Flag
Flag Description
ERR If the sum of character number of each input String is greater than 31, then the output CONCAT
B is the concatenate String of each input String (up to 31 letters), and _ERR, LER flags are set.

m Program Example
1.LD

%1X0.2. 1 CONCAT
} } EN ENO

IN_TEXT1 — IN1 OUT — OUT_TEXT
IN_TEXT2 — IN2
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2.ST

OUT_TEXT := CONCAT(EN:=%IX0.2.1, IN1:= IN_TEXT1, IN2:= IN_TEXT2);

(1) Ifthe transition condition (%1X0.2.1) is on, CONCAT function executes.

(2) Ifinput variable IN_TEXT1 =‘ABCD’ and IN_TEXT2 = ‘DEF’, then OUT_TEXT = ‘ABCDDEF".

INPUT (INT) : IN_TEXT1 (STRING) =

(IN2) @ IN_TEXT2(STRING) =

OUTPUT (OUT) : OUT_TEXT (STRING) =

7-22 | stlndustrial Systems

"ABCD"

(CONCAT)
‘DEF"

\t

' ABCODEF
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Concatenates date and time of day
CO N CAT_TI M E Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
CONCAT_TIME IN1: date data input
BOOL — EN ENO |—B0OL IN2: Time of day data input
DATA =1 INT OUT [—DATE AND TIME
TIME OF DAY —IN2
Output ENO: outputs EN value as it is
OUT: DT (Date and Time of Day) output

m Function

It concatenates IN1 (date) and IN2 (time of day) and produces output, OUT (DT).

m Program Example

1.LD
X 1 CONCAT_TIME
|| EN  ENO |
START_DATE — IN1  OUT |~ START_DT
START_TIME —{ IN2
2.ST

START_DT := CONCAT_TIME(EN:=%MX1, IN1:= START_DATE, IN2:= START_TIME);

(1) Ifthe transition condition (%MX1) is on, CONCAT_TIME function executes.

(2) If START_DATE = D#1995-12-06 and START_TIME = TOD#08:30:00, then, output START_DT = DT#1995-12-

06-08:30:00.

INPUT (IN1) : START_DATE (DATE) = D#1995-12-06

(CONCAT_TIME)

INPUT (IN2) : START_TIME (TOD) = TOD#08:30:00

v

OUTPUT (OUT) : START_DT (DT) = DT#1995-12-06-08:30:00
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Cosine operation
COS Availability XGl, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN: radian input value of Cosine operation
CoS
BOOL — EN ENO —B0OO0L Output ENO: outputs EN value as itis
ANY_REAL — IN OUT f— ANY_REAL
B - OUT: result value of Cosine operation
IN and OUT must be the same data type.
_,Lugggl_ Elel ElrlElEl 2|2 wlw A %
vaiabe | Q| E|5/S|6 |z 52222 £ 2 3 8 5 K 8 K5 &
ANY type variable 8 &2 /5?2 =58/3858|5 kg F3d*F"§F
IN
ouT
m Function
It produces IN’s Cosine operation value.
OUT = COS (IN)
m Program Example
1.LD
%1X0.1.3 C0S
|| EN  ENO |-
INPUT — IN OUT = RESULT
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2.8ST

RESULT := COS(EN:=%IX0.1.3, IN:= INPUT);

(1) Ifthe transition condition (%1X0.1.3) is on, COS function executes.
(2) Ifinput INPUT = 0.5235 (n/6 rad = 30°), output RESULT = 0.8660 ... (v/3/2 ).
COS (n/6)=+/3/2 =0.866

INPUT (IN) : INPUT (REAL) = 0.5235

1, (COS)

OUTPUT (OUT) : RESULT (REAL) = 8.66074800E-01
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Date type conversion
k%%
DAT E_TO_ Availability XGl, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
DATE_TO_*xx* IN: date data to convert
BOOL— EN ENO f=BOOL
DATE=— IN OUT =WORD,UINT
STRING Output ENO: outputs EN value as itis
OUT: type-converted data
2w 9B 2= El-lElelElE F | w | w g
i S AR z|l5 z Z Zz| 2|2 31Y E8 K 2
ANY type variable Va"ab'e8%§§%azﬁ§g5g5‘§%;580%
IN o o o
m Function

It converts an input IN type and produces output, OUT.

Function Output type Description
DATE_TO_UINT UINT Converts DATE into UINT type.
DATE_TO_WORD WORD Converts DATE into WORD type.

DATE_TO_STRING STRING

Converts DATE into STRING type.

7-26




Ch 7. Basic Functions

m Program Example

1.LD
DATE_TO
SAIXO ek
|| EN  ENO
IN.VAL—{ IN OUT |~ OUT_VAL
2.8T

ST language doesn’t support DATE_TO_****
In case of DATE_TO_STRING

OUT_VAL := DATE_TO_STRING(EN:=%MX0, IN:= IN_VAL);

(1) Ifthe transition condition (%MX0) is on, DATE_TO_*** function executes.
(2) IfIN_VAL (DATE) = D#1995-12-01, OUT_VAL (STRING) = D#1995-12-01.

INPUT (IN) @ IN_VAL (DATE) = D#1995-12-01
sL (DATE_TO_STRING)
OUTPUT (OUT) : OUT_VAL (STRING) = 'D#1995-12-01"
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Delete a string
D E LETE Availability XGlI, XGR, XEC
Flags ~ERR, LER
Function Description

Input EN: executes the function in case of 1

IN: input String

DELETE
BOOL — EN ENO | BOOL L: length of String to delete
STR— IN OUT = STR P: position of String to delete
INT— L
INT— P

Output ENO: without an error, itis 1
OUT: output String

m Function

After deleting a String (L) from the P character of IN, produces output, OUT.

= Flag

Flag Description

_ERR

IfP<0orL <0, orif P> character number of IN, ERRand LER flags are set.
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m Program Example

1.LD
%1X0.0.0 DELETE
|| EN  ENOf-
IN_TEXTH IN OUT |- OUT_TEXT
LENGTH — L
POSITION— P
2.8T

OUT_TEXT := DELETE(EN:= %I1X0.0.0, IN:= IN_TEXT, L:= LENGTH, P:= POSITION);

(1) Ifthe transition condition (%1X0.0.0) is on, DELETE function executes.
(2) Ifinput variable IN_TEXT =‘ABCDEF’, LENGTH = 3, and POSITION = 3, then OUT_TEXT (STRING) will be ‘ABF'.

INPUT (IN) @ IN_TEXT (STRING) = “ABCDEF"

(L) : LENGTH(INT) = 3
(P) : POSITION(INT) = 3
J, (DELETE)
OUTPUT (OUT): OUT_TEXT (STRING) = ‘ABF®
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DINT type conversion
*k%
D I N T_TO_ Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
DINT_TO_»x IN: double integer value to convert
BOOL = EN ENO [=BOOL
DINT = IN OUT = =ANY
Output ENO: without an error, itis 1.
OUT: type-converted data
—'LIJDEEI— El-lEBllElE|l 2|2 | w|Ww g
; Q x E Z Z |z g E|lQ |2
Variabl Q|02 Z |2 Z 5 = )
ANY type variable a"abe8525503;0—'%3%5'@5':5'—0%
ouT o|lo|lo]o| ol o] o o|lo|]o| ol o] o] o ol| ol o

*ANY: exclude DINT, TIME and DATE from ANY type.

m Function

It converts Input IN type and produces output, OUT.

Function Output type Description
Ifinputis -128 ~ 127, normal conversion.
DINT_TO_SINT SINT
Except this, an error occurs.
Ifinputis -32,768 ~ 32,767, normal conversion.
DINT_TO_INT INT
Except this, an error occurs.
DINT TO LINT LINT Converts normally into LINT type.
Ifinputis 0 ~ 255, normal conversion.
DINT_TO_USINT USINT
Otherwise an error occurs.
Ifinputis 0 ~ 65,535, normal conversion.
DINT_TO_UINT UINT .
Otherwise an error occurs.
Ifinputis 0 ~ 2,147,483,647, normal conversion.
DINT_TO_UDINT UDINT .
Otherwise an error occurs.
Ifinputis 0 ~ 2,147,483,647, normal conversion.
DINT_TO_ULINT ULINT
Otherwise an error occurs.
DINT TO BOOL BOOL Takes the low 1 bit and converts into BOOL type.
DINT TO BYTE BYTE Takes the low 8 bit and converts into BYTE type.
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Function Output type Description
DINT TO WORD WORD Takes the low 16 bit and converts into WORD type.
DINT TO DWORD DWORD | Converts into DWORD type without changing the intemal bit array.
DINT TO LWORD LWORD | Converts into LWORD type filling the upper bytes with 0.
Converts DINT into REAL type.
DINT_TO_REAL REAL
During conversion, an error caused by the precision may occur.
Converts DINT into LREAL type.
DINT_TO_LREAL LREAL
During conversion, an error caused by the precision may occur.
DINT TO STRING STRING | Converts the input value into STRING type.
= Flag
Flag Description
If a conversion error occurs, _ERR, _LER flags are set.
_ERR When an error occurs, it takes as many lower bits as the bit number of the output type and produces
an output without changing the intemnal bit array.

m Program Example
1.LD

2.ST

DINT_VAL —

DINT_TO

* Kk

EN ENO |~

IN OUT — SINT_VAL

ST language doesn'’t support DINT_TO_***
In case of DINT_TO_SINT

SINT_VAL := DINT_TO_SINT(EN:= %MX1, IN:= DINT_VAL);

(1) If the transition condition (%MX1) is on, DINT_TO_*** function executes.
(2) IfINI=DINT_VAL (DINT)=-77, SINT_VAL (SINT) =-77.
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Division
DIV Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
IN1: the value to be divided (dividend)
oIV . -
sooL — en eno l—so00L IN2: the value to divide (divisor)
ANY_NUM = INT OUT = ANY_NUM Output ENO: without an error, itis 1.
ANY UM =] N2 OUT: the divided result (quotient)
The variable connected to IN1, IN2 and OUT must be of the
same data type.
4w 98|82 ElelElelBElE|Z| | w|lE|la g
: Q x| 3 N = Z | =z 2|2 5 S | E = | £
Variable 8%25%626§%5%5§5;590g
ANY type variable
IN1 o| o
IN2 o| o
ouT o
m Function

It divides IN1by IN2 and produces an output omitting decimal fraction from the quotient.

OUT = IN1/IN2

IN1 IN2 ouT Remarks
7 2 3
7 2 -3
7 5 3 Decimal fraction omitted
-7 -2 3
7 0 x Error

= Flag
Flag Description
If the value to divide (divisor) is ‘0’, and the results exceeds the maximum value of each type, ERR,
_ERR _LERflags are set.
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m Program Example

1.LD
%1X0.0.0 DIV
|| EN  ENO|-
VALUET — INT  OUT |- OUT_VAL
VALUE2 — IN2
2.8T

OUT_VAL = DIV(EN:= %IX0.0.0, IN1:= VALUE1, IN2:= VALUE2);

(1) If the transition condition (%I1X0.0.0) is on, DIV function executes.
(2) Ifinput VALUE1 = 300 and VALUEZ = 100, then output, OUT_VAL = 300/100 = 3.

INPUT (INT) : VALUET (INT) = 3o0(1e#012¢) |o]o]ofofofofol1|ofo[1]o[1]1]0]0]

/(DIV)

(IN2): VALUE2(INT) = 100(16#0064) [0 ]o]o]ofofofo]olof1[1]o]o]1]o]0]

l

OUTPUT (OUT) : OUT_VAL (INT) = 3(16#3) |o|o|o|o|o|o|o|o|o|o|o|o|o|o|1|1|
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Time division
D IV_TI M E Availability XGlI, XGR, XEC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
DIV_TIME
BoOL — EN ENO —BooL IN1: Time to divide
IN2: The value to divide
TIME — N1 OUT p=—TIME
ANY_NUM — IN2 Output  ENO: without an error, itis 1.
OUT: divided result time
w22 o ElelElelelel ol 2 wlw 9
; o o o|lo| Z = Z| =z Z Z Z | Z 5 S | B Q|| Z
ANY type variable Variable 8%%%%(0;03%’3%5'@5;5905
IN2 o o o o o o o o o) o
m Function

1. Itdivides IN1 (time) by IN2 (number) and produces output OUT (divided time).

= Flag
Flag Description
If a divisor (IN2) is 0 or less than 0, _ERR and _LER flags are set.
ERR If a negative number is entered into IN2, ERR and _LER flags are on and the outputs is 0.
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m Program Example
This is the program that calculates the time required to produce one product in some product line if the working time of

day is 12hr 24min 24sec and product quantity of a day is 12 in a product line.

1.LD
%1X0.1.0 DIV_TIME
|| EN  ENO |
TIME_
TOTAL_TIME —{ INT OuT +— PER_PRO
PRODUCT | IN2
_COUNT
2.ST

TIME_PER_PRO :=DIV_TIME(EN:= %IX0.1.0, IN1:= TOTAL_TIME, IN2:= PRODUCT_COUNT);
(1) If the transition condition (%I1X0.1.0) is on, DIV_TIME function executes.

(2) If it divides TOTAL_TIME (T#12H24M24S) by PRODUCT_COUNT (12), the time required to produce one product
TIME_PER_PRO (T#1H2M2S) is an output. That is, it takes 1hr: 2min :2sec to produce one product.

INPUT (IN1) : TOTAL_TIME (TIME) = T#12H24M24S
/(DIV_TIME)
(IN2) : PRODUCT_COUNT(INT)= 12

OUTPUT (OUT) : TIME_PER_PRO (TIME) = T#1H2M2S
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DT type conversion

k%%
DT_TO_ Availability XGI, XGR, XEC
Flags ~ERR, LER
Function Description
Input  EN: executes the function in case of 1
OT_TO_#x*~ IN: date and time of day data to convert
BOOL — EN ENO |—BOOL
oT— IN oUT |~ LWORD, DATE Output  ENO: outputs EN value as itis
TOD, STRING
OUT: type-converted data
- o] x E Z Z| 2 I E|Q| |2
ANY type variable Variable 8%%%%%Z§%%%%5‘é55590%
ouT °) o | o o
m Function
It converts Input IN type and produces output, OUT.
Function Output type Description
Converts DT into LWORD type.
DT_TO_LWORD LWORD
(The inverse conversion is available as there is no internal data change).
DT TO DATE DATE Converts DT into DATE type.
DT TO TOD TOD Converts DT into TOD type.
DT TO STRING STRING Converts DT into STRING type.
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m Program Example

1.LD
%MX20 DT_TO_#***
|| EN  ENO|
IN.VAL— IN  OUT |- OUT_VAL
2.8T

ST language doesn't support DT_TO_***
In case of DT_TO_DATE

OUT VAL :=DT_TO_DATE(EN:= %MX20, IN1:= IN_VAL);

(1) If the transition condition (%MX20) is on, DT_TO_*** function executes.
(2) Ifinput IN_VAL (DT) = DT#1995-12-01-12:00:00, output ,OUT_VAL (DATE) = D#1995-12-01

INPUT (IN) : IN_VAL (DT) = DT#1995-12-01-12:00:00
(DT_TO_DATE)
OUTPUT (OUT) : OUT_VAL (DATE) = D#1995-12-01
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DWORD type conversion
k%%
DWO RD_TO_ Availability XGI, XGR, XEC
Flags ~ERR, LER
Function Description

DWORD_TO_#*~

Input EN: executes the function in case of 1
IN: bit String to convert (32bit)

BOOL — EN ENO —BOOL
DHORD = IN OUT = *ANY Output ENO: outputs EN value as it is
OUT: type-converted data
2w 9|82 El- ElelElE | w | w g
i S R z|l5 )z Z Zz| 2|2 31Y E 8 K 2
ANY type variable Vaiale | @ | & k= % 52/ 5/35/3 58 3 é £ 3R °E
ouT o| o o o|lo|]o|o|lo]o|o|lo]o]o o ol ol o

*ANY: exclude DWORD, LREAL and DATE from ANY type.

m Function
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It converts Input IN type and produces output. OUT.

Function Output type Description

DWORD TO SINT SINT Takes the lower 8 bits and converts into SINT type.

DWORD TO INT INT Takes the lower 16 bits and converts into INT type.

DWORD _TO DINT DINT Converts into DINT type without changing the intemal bit array.

DWORD TO LINT LINT Converts into LINT type filling the upper bits with 0

DWORD TO USINT USINT Takes the lower 8 bits and converts into USINT type.

DWORD TO UINT UINT Takes the lower 16 bits and converts into UINT type.

DWORD TO UDINT UDINT Converts into UDINT type without changing the intemnal bit array.

DWORD TO ULINT ULINT Converts into ULINT type filling the upper bits with 0.

DWORD TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.

DWORD TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.

DWORD TO WORD WORD Takes the lower 16 bits and converts into WORD type.
DWORD TO LWORD LWORD Converts into LWORD type filling the upper bits with 0.

DWORD_TO_REAL REAL Converts into REAL type without changing the internal bit array.

DWORD TO TIME TIME Converts into TIME type without changing the intemal bit array.
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Function Output type Description
Converts into TOD type without changing the intemal bit array.
However, with a value out of TOD range (TOD#23:59:59.999), ERR,

DWORD_TO_TOD TOD
_LER flags are set and it is alternately converted within the range of]
TOD.
DWORD_TO_STRING STRING Changes input value into decimal and converts into STRING type.
m Program Example
1.LD
OWORD_TO
%MX0 _FH*
|| EN  ENO|-
IN_VAL— IN OUT — OUT_VAL
2.ST

ST language doesn’t support DWORD_TO_***
In case of DWORD_TO _TOD

OUT_VAL := DWORD_TO_**(EN:= %MXO0, IN1:= IN_VAL);
(1) If the transition condition (%MXO0) is on, DWIRD_TO_TOD function executes.
(2) If output IN_VAL (DWORD) = 16#3E8 (1000), output , OUT_VAL (TOD) = TOD#1S.

(3) Calculates TIME, TOD by converting decimal into MS unit. That is, 1000 is 1000ms = 1s.
(Refer to 3.2.4. Data Type Structure)
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‘Equal to’ comparison
EQ Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
IN1: the value to be compared
EQ IN2: the value to compare
BOOL — EN ENO = BOOL Input variable number can be extended up to 8.
ANY — N1 OUT |—B00L IN1, IN2, ... must be the same type.
ANY — IN2
Output ENO: outputs EN value as it is
OUT: comparison result value
Jlwlol 818 = [ R T w O
vawe (81618 8|6 2522225308 Ek85 ¢
ANY type variable @ o233 =) S| |x|3|F|e %
IN1 O O O O O O O O O O O O O O O O O O O (e)
IN2 O O O O O O O O O O O O O O O O O O O o

m Function

1. IfIN1=IN2=IN3 ... =INn (n: number of inputs), output , OUT is 1.

2. Inothercases, OUT is 0.

m Program Example

EN
IN1
IN2
IN3

EQ

ENO
ouT

— %QX0.0.1

1.LD
%1X0.0.1

| |

[
VALUET —
VALUEZ —
VALUE3 —
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2.ST

%QX0.0.1 := EQ(EN:= %IX0.0.1, IN1:= VALUE1, IN2:= VALUE2, IN3:= VALUE3);

(1) Ifthe transition condition (%IX0.0.1) is on, EQ function executes.

(2) If VALUE1 = 300, VALUE2 = 300, VALUE3 = 300 (comparison result VALUE1 = VALUE2 = VALUES3),

output %QX0.0.1 =1.

INPUT (IN1) : VALUET (INT)= 300(16#012¢) [0[0[0|0[0[0]O0[1[0][0[1]0[1][1]0]O0]
=(EQ)

(IN2) : VALUE2(INT)= 300(16#012¢) [0]O[0JOJO[0JO[1]0]0[1]0[1]1][0]0O]
=(EQ)

(IN3) : VALUES(INT)= 300(16#012c) [O]OJOJOJOJO0JO[1]0[0]1]0]1]1]0]0]

l

OUTPUT (OUT) : %0X0.0.1 (BOOL)= 1(16#1)
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EXP operation
EXP Availability XGl, XGR, XEC
Flags ~ERR, LER
Function Description
Input  EN: executes the function in case of 1
IN: input value of exponent operation
EXP
BOOL — EN ENO (—BO0O0L Output ENO: outputs EN value as itis
ANY_REAL — IN OUT |~ ANY_REAL ,
OUT: result value of exponent operation
IN, OUT must be of the same data type.
Jlwlal| 22 = == | | =2 w (0]
vaae |86 56|80 2 2 2/2 222238825856 ¢&
ANY type variable Dbl F|F = = - %
IN o | o
OouT o| o

m Function

It calculates the natural exponent with exponent IN and produces output, OUT.
IN

OouT= e
m Error
Flag Description
_ERR If output is out of the range of a type, ERR and _LER flags are set.
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m Program Example

1.LD

%IX0.1.3 EXP
|| EN  ENO

INPUT —

N OUT |~ RESULT

2.ST

RESULT := EXP(EN:= %IX0.1.3, IN1:= INPUT);

(1) If the transition condition (%1X0.1.3) is on, EXP function executes.

(2) IfINPUT is 2.0, RESULT is 7.3890....
INPUT
RESULT= e

INPUT =2.0, RESULT =7.3890...
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EXPT

Exponential operation

Availability XGI, XGR, XEC
Flags ~ERR, LER
Function Description
Input EN: executes the function in case of 1
IN1: real number
EXPT IN2: exponent
BOOL — EN ENO =BOOL
ANY_REAL = TN OUT: = ANY_REAL Output ENO: outputs EN value as it is
ANY_REAL — IN2
OUT: result value
IN1 and OUT must be of the same data type.
w0218 ElelElelE el ol 2w w 2
: Q x| o = Z Z |z I E| Q|| 2
vate | G5 2221828283583 8¢8Fs8¢°5E
ANY type variable
IN1 o | o
IN2 o | o
ouT o | o
m Function
It calculates IN1 with exponent IN2 and produces output, OUT.
IN2
OUT = IN1
m Error
Flag Description
_ERR If an output is out of range of related data type, ERR and _LER flags are set.
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m Program Example

1.LD
%IX0.1.3 EXPT
|| EN  ENO |-
INPUT1— INT OUT [~ RESULT
INPUT2 ] IN2
2.8T

RESULT := EXPT(EN:= %IX0.1.2, IN1:= INPUT1, IN2:= INPUT2);

(1) If the transition condition (%1X0.1.3) is on, ‘EXPT’ exponential function executes.

(2) Ifinput INPUT1= 1.5, INPUT2 = 3, output RESULT = 1.5°= 1.5 x1.5 x1.5 = 3.375.

3
3375=15
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Find a string
FI N D Availability XGI, XGR, XEC
Flags
Function Description

Input  EN: executes the function in case of 1

FIND IN1: input String

BOOL — EN ENO —BOOL IN2: String to find
STR— IN1 OUT [ INT
STR—] IN2

Output ENO: outputs EN value as it is

OUT: location of String to be found

= Function

It finds the location of String IN2 from input String IN1. If the location is found, it shows a position of a first character of
String IN2 from String IN1. Otherwise, output is 0.

m Program Example

1.LD
%IX0.1.1 FIND
|| EN  ENO |
INT_TEXT1 —{ IN1  OUT |~ POSITION
IN2_TEXT2 —| IN2
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2.ST
POSITION := FIND(EN:= %I1X0.1.2, IN1:= IN1_TEXT1, IN2:= IN2_TEXT2);

(1) If the transition condition (%1X0.1.1) is on, FIND function executes
(2) Ifinput String IN_TEXT1="ABCEF and IN_TEXT2="BC’, then output variable POSITION = 2.
(3) The first location of IN_TEXT2 (‘BC’) from input String IN_TEXT1 (‘ABCEF’) is 2™.

INPUT (IN1) : IN_TEXT1 (STRING) = 'ABCEF'

(IN2) : IN_TEXT2(STRING)

I
@
S

1l
no

OUTPUT (OUT) : POSITION (INT)
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‘Greater than or equal to’ comparison

G E Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
IN1: the value to be compared
GE IN2: the value to compare
BOOL — EN ENO 1—BOOL Input variable number can be extended up to 8.
ANY — IN1 OUT = BOOL
ANY = IN2 IN1, IN2, ... must be of the same data type.
Output ENO: outputs EN value as it is
OUT: comparison result value
2w 9|88 ElelEle Bl 2|2 | w|lWlag e
Variable8;%‘00;5;;5;535522052
ANY type variable @ b2 55 ° 8133|3552 /5/F o|F o
IN1 O O O O O O O O O O O O O O O O O O O O
IN2 O O O O O O O O O O O O O O O O O O O o
m Function

IfIN1>IN2 > IN3... > INn (n: number of inputs), an outputis 1.

Otherwise itis 0.

m Program Example

1.LD
WX77 GE
|| EN  ENO

VALUE® — INT OUT

VALUE2 — IN2

VALUES — IN3
2.8T

%QX0.0. 1

%QX0.0.1 := GE(EN:= %MX77, IN1:= VALUE1, IN2:= VALUEZ, IN3:= VALUES3),
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(1) If the transition condition (%MX77) is on, GE function executes.
(2) If input variable VALUE1 = 300, VALUE3 = 200, comparison result is VALUE1 > VALUE2 > VALUE3. The
output %QX0.01 = 1.

INPUT (IN1) @ VALUET (INT) = 300(16#012c) [O] 0] 0]0]0]0]0[1][0[0]1]0[1]1]0]0]
> (GE)

(IN2) : VALUE2(INT) = 200(16#00c8) [O]OJOJOJOJOJOJO]1J1JoJ0]1]0]0]0]
> (GE)

(IN3) © VALUES(INT) = 100(16#0064) [OJO[OJOJOJOJOJOJO]1]1]0]0]1]0]0]

l

OUTPUT (OUT): %0X0.0.1 (BOOL) = 1(16#1)
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‘Greater than’ comparison

GT Availability XGl, XGR, XEC

Flags

Function Description

Input EN: executes the function in case of 1

IN1: the value to be compared

GT IN2: the value to compare
BOOL — EN ENO = BOOL Input variable number can be extended up to 8.
ANY = INT OUT {800l IN1, IN2, ... must be of the same data type.
ANY — IN2
Output ENO: outputs EN value as it is
OUT: comparison result value
Jlwlol 818 = [ R T w ]
vawe | 81618 8|6 2522225308 Ek85 ¢
ANY type variable @@l =73 > = R =R %
IN1 O O O O O O O O O O O O O O O O O O O (e)
IN2 O O O O O O O O O O O O O O O O O O O o

m Function

1. IfIN1>IN2 > IN3... > INn (n: number of inputs), an output is 1.
2. Otherwiseitis 0.

m Program Example

1.LD
%MX0 GT
} } EN  ENO |
VALUE1 — INT  OUT - QX0.0.1
VALUE2 —| IN2
VALUE3 —| IN3
2.ST

%QX0.0.1 := GT(EN:= %MX0, IN1:= VALUE1, IN2:= VALUE2, IN3:= VALUE3);

(1) If the transition condition (%MXO0) is on, GT function executes.

(2) If input variable VALUE1 = 300, VALUE2 = 200, and VALUE3 = 100, comparison result is VALUE1 > VALUE2 >
VALUES3. The output %QX0.0.1 = 1.
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Inserts a String
I N S E RT Availability XGlI, XGR, XEC
Flags ERR, LER
Function Description

Input  EN: executes the function in case of 1

INSERT IN1: String to be inserted
BOOL — EN ENO = BOOL IN2: String to insert
— IN1 —

STR ot STH P: position to insert a String

STR — IN2

INT— P

Output ENO: without an error, itis 1.
OUT: output String
m Function

It inserts String IN2 after the P character of IN1 and produces output,OUT.

= Flag
Flag Description
If P <0, ‘character number of variable IN1’ < P, or if the character number of result exceeds 31 (just 32
_ERR characters are produced), then ERR, LER flags are set.

m Program Example

1.LD

*6IXO INSERT
|| EN  ENO|-

IN_TEXT1 — INT OUT = OUT_TEXT
IN_TEXT2 — IN2

POSITION— P
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2.ST

OUT_TEXT := INSERT(EN:= %MXO0, IN1:= IN_TEXT1, IN2:= IN_TEXT2, P:= POSITION);

(1) If the transition condition (%M0) is on, INSERT function executes.

(2) If input variable IN_TEXT1 = ‘ABCD’, IN_TEXT2 = ‘XY’, and POSITON = 2, output variable OUT_TEXT =
‘ABXYCD'.

INPUT (IN1) @ IN_TEXT1 (STRING) = 'ABCD'

(IN2) : IN_TEXT2(STRING) = 'XY'
(P)  : POSITION(INT) = 2
J, (FIND)
OUTPUT (OUT): OUT_TEXT = “ABXYCD®
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INT type conversion
I NT_TO_*** Availability XGl, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
INT_TO_ s+ IN: integer value to convert
BOOL — EN ENO —B00L . »
INT— IN OUT b= %Ay Output ENO: without an error, itis 1.
OUT: type-converted data
[a]
ANY type variable Van-aueggggg%z%%%%%%ﬁ%ggﬁaé
ouT olo|lololo]o olo|lo|lo|lo]lo|o]|o o
*ANY: exclude INT, TIME, DATE, TOD and DT from ANY type.
m Function
It converts input IN type and produces output, OUT.
Function Output Type Description
INT_TO_SINT SINT Ifinputis -128 ~ 127, normal conversion. Otherwise an error occurs.
INT_TO DINT DINT Converts into DINT type normally.
INT_TO _LINT LINT Converts into LINT type normally.
INT_TO_USINT USINT Ifinputis 0 ~ 255, normal conversion. Otherwise an error occurs.
INT_TO UINT UINT Ifinputis 0 ~ 32767, normal conversion. Otherwise an error occurs.
INT_TO_UDINT UDINT Ifinputis 0 ~ 32767, normal conversion. Otherwise an error occurs.
hINT_TO_ULINT ULINT Ifinputis 0 ~ 32767, normal conversion. Otherwise an error occurs.
INT_TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
INT_TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.
INT_TO WORD WORD  [Converts into WORD type without changing the internal bit array.
INT_TO DWORD DWORD  [Converts into DWORD type filling the upper bits with 0.
INT_TO LWORD LWORD |Converts into LWORD type filling the upper bits with 0.
INT_TO_REAL REAL Converts INT into REAL type normally.
INT_TO _LREAL LREAL  |Converts INT into LREAL type normally.
INT_TO_STRING STRING  |Converts INT into STRING type normally.
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= Flag

Flag Description

If a conversion error occurs, ERR _LER flags are set.
_ERR If an error occurs, take as many lower bits as the bit number of the output type and produces an

output without changing the internal bit array.

m Program Example

1.LD
X0 INT_TO_*x
|| EN  ENO |
IN.VAL —{ IN OUT |~ OUT_WORD
2.8T

ST language doesn’t support INT_TO_***
In case of INT_TO_WORD

OUT_WORD := INT_TO_WORD(EN:= %MX0, IN1:= IN_VALY);

(1) If the input condition (%MXO0) is on, INT_TO_*** function executes.
(2) Ifinput variable IN_VAL (INT) = 512 (16#200), output variable OUT_WORD (WORD) = 16#200.

INPUT (IN1) : IN_VAL (INT) = 512(16#200) [ 0] O] 0] 0] 0O 1]0J0J0J0J0]J0J0]0]0]
l (INT_TO_WORD)

OUTPUT (OUT) : OUT_WORD (WORD) = 16#200{ 0] 0] 0] 0] 0] 0] 1J0J0[0]0]0]0]0[0] 0]
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'Less than or equal to' comparison

LE Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN1: the value to be compared
LE IN2: the value to compare
BOOL — EN ENO — BOOL Input variable number can be extended up to 8.
ANY — N1 OUT = BOOL
ANY e IN1, IN2, ...must be of the same data type.
Output ENO: outputs EN value as it is
OUT: comparison result value
= | w| a Q| g = E | a3 w 9
oo |81 E 8882222828300 ¢8E585¢
ANY type variable @@l =73 > = e =R %
N | o]o|lo|lOoO]O|lO|O|]O|]O|O|J]O|]O|O|J]O]J]O|]O|]O]O|O]| O
IN2 ocolo|lo|lo|lo|lo|lo|o|]o|lo|]OoO]O|O|]O]O|O|]O]O|O]| O
m Function

1. IfIN1 <IN2 <INS... <INn (n: number of inputs), output OUT is 1.
2. Otherwiselitis 0.

m Program Example

1.LD

VALUET —
VALUEZ —
VALUE3 —

LE
EN ENO
IN1 ouT
IN2
IN3

— %0X0.0.1
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2.ST

%QX0.0.1 := LE(EN:= %MX0, IN1:= VALUE1, IN2:= VALUEZ2, IN3:= VALUES3);

(1) If the transition condition (%MXO0) is on, LE function executes.

(2) If input variable VALUE1 = 100, VALUE2 = 200, and VALUES = 200, output %QX0.0.1 =1
(VALUE1 < VALUE2 < VALUES3).

INPUT (IN1) : VALUE1 (INT) = 100(16#0064) [ O] O] O] O] OJO0J0J0J0J1]1]0J0]1]0]0]

(IN2) = VALUE2(INT) = 200(16%00c8) [O]OJOTOJOJOJOJO]1]1]0J0]1]0]0]0]

(IN3) : VALUES(INT) = 300(16#012c) |O[0[0J0][0JO[O[1]0[O0[1[0[1]1]0]O]

l

OUTPUT (OUT): %QX0.0.1 (BOOL) = 1(16#1)
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Takes the left side of a String
LE FT Availability XGI, XGR, XEC

Flags ERR, LER
Function Description
Input EN: executes the function in case of 1
LEFT IN: input String
BOOL — EN ENO [—B00L L: length of a String
STR— IN OUT [—STR
INT— L

Output ENO: without an error, itis 1.
OUT: output String

m Function
It takes a left String (L) of IN and produces output, OUT.

= Flag

Flag Description
ERR IfL <0, _ERRand_LERflags are set.

m Program Example

1.LD

%MXO LEFT
} } EN ENO |

INT_TEXT — IN OUT — OUT_TEXT
LENGTH — L
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2.ST
OUT_TEXT:= LEFT(EN:= %MX0, IN:= IN1_TEXT, L:= LENGTH);

(1) If the transition condition (%MXO0) is on, function LEFT function executes.
(2) Ifinput variable IN_TEXT = ‘ABCDEFG’ and LENGTH = 3, output String OUT_TEXT =‘ABC..

INPUT(IN1) : IN_TEXT(STRING) = 'ABCDEFG'
(IN2) : LENGTH(INT) = 3

J, (LEFT)

OUTPUT(OUT) : OUT_TEXT(STRING) = “ABC"
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Finds a Iength ofa String

LE N Availability XGl, XGR, XEC
Flags
Function Description
LEN Input  EN: executes the function in case of 1
BOOL —| EN ENO |—BOOL IN: input String
STR=— IN OUT = INT

Output ENO: outputs EN value as it is
OUT: the length of a String

m Function
It produces a length (character number) of the input String (IN).

m Program Example

1.LD

WIXO LEN
|| EN  ENO|-

IN_TEXT — IN OUT |~ LENGTH

2.8ST

LENGTH := LEN(EN:= %MX0, IN1:= IN_TEXT);

(1) If the transition condition (%MXO0) is on, LEN function executes.
(2) If input variable IN_TEXT = ‘ABCD’, output variable LENGTH = 4.

INPUT (IN) : IN_TEXT(STRING) = ‘ABCD’
OUTPUT (OUT) : LENGTH(INT) = 4
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Limits upper and lower boundaries
LI M IT Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
MN: minimum value
LIMIT IN: the value to be limited
BOOL — EN ENO —BOOL MX: maximum value
ANY — MN OUT = ANY
ANY — IN
ANY = Mx Output ENO: outputs EN value as it is
OUT: value in the range
MN, IN, MX; OUT must be of the same data type.
2w 9l B2 Ele ElelElE | w | w g
. o) XS E| S Z|Z|Zz| 2 5 E| Q= Z
Va“ab'e8%%;%525%%5855555905
ANY type variable MN o o o o o o o o o o o o o o) o o o o o o
IN o o o o o o o o o o o o o o o o o o o o
MX o o o o o o o o o o o o o o o o o o o o
ouT o o o o o o o o o o o o o fe) o) fe) o) fe) o) o)
m Function

a)

Ifinput IN value is between MN and MX; the IN is an output. That is, if MN <IN <MX, OUT = IN.

b) Ifinput IN value is less than MN, MN is an output. That s, if IN < MN, OUT = MN.
c) Ifinput IN value is greater than MX, MX is an output. That is, if IN > MX, OUT = MX.

m Program Example

1.LD

%MX0
| |
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2.ST

OUT_VAL := LIMIT(EN:= %MX0, MX:= LIMIT_LOW, IN:= IN_VALUE, MX:= LIMIT_HIGH);

(1) If the transition condition (%MXO0) is on, LIMIT function executes.
(2) Output variable OUT_VAL for lower limit input LIMIT_LOW, upper limit input (LIMIT_HIGH) and limited value input

IN_VALUE is as follows.

LIMIT LOW | IN VALUE | LIMIT HIGH | OUT VAL
1000 2000 3000 2000
1000 500 3000 1000
1000 4000 3000 3000

INPUT (MN) : LIMIT_LOW (INT) = 1000
(IN) © IN_VALUE (INT) = 4000
(MX) : LIMIT_HIGH(INT) = 3000

\L»(LIMIT)

OUTPUT (OUT) : OUT_VAL (INT) = 3000
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LINT type conversion

k%%
LI NT_TO_ Availability XGI, XGR, XEC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
LINT_TO_#*x .
IN: long integer value to convert
BOOL— EN ENO —BOOL
LINT— IN OUT = *ANY
Output ENO: without an error, it is 1
OUT: type converted data
4w 9B 8 & Ele ElelBElE|Z| | w|lE|la 2
- Q x E Z Z |z g = | Z
ANY type variable Vatabe | @1 & | Q % 2152|858/ 5/5 3 D Blzlg|e s E
ouT ojojo|Jo|lo|o|oOo]oO o|lo|o|o|o|o o

*ANY: exclude LINT, TIME, DATE, TOD, and DT from ANY type.

m Function

It converts input IN type and produces output, OUT.

Function Output type Description
LINT TO SINT SINT Ifinputis -128 ~ 127, normal conversion. Otherwise an error occurs.
LINT_TO_INT INT Ifinput is =32,768 ~ 32,767, normal conversion. Otherwise an error occurs.
LINT TO DINT DINT Ifinput is -2*' ~ 2*-1, normal conversion. Otherwise an error occurs.
LINT TO USINT USINT Ifinput is 0~ 255, normal conversion. Otherwise an error occurs.
LINT TO UINT UINT Ifinput is 0~ 65,535, normal conversion. Otherwise an error occurs.
LINT TO UDINT UDINT Ifinputis 0 ~ 2%*-1, normal conversion. Otherwise an error occurs.
LINT TO ULINT ULINT Ifinputis 0 ~ 2%-1, normal conversion. Otherwise an error occurs.
LINT TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
LINT TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.
LINT TO WORD WORD Takes the lower 16 bits and converts into WORD type.
LINT TO DWORD DWORD Takes the lower 32 bits and converts into DWORD type.
LINT TO LWORD LWORD Converts into LWORD type without changing the intemnal bit array.
LINT TO_REAL REAL Converts LINT into REAL type.

During the conversion, an error caused by the precision may occur.
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Function Output type Description
Converts LINT into LREAL type.
LINT_TO_LREAL LREAL ) ) o
During the conversion, an error caused by the precision may occur.
LINT TO STRING STRING Converts the input value into STRING type.
= Flag
Flag Description
ERR If a conversion error occurs, ERR and LER flags are set. If an error occurs, lower bits equal to the
B bit number of the output type are taken to produces an output without changing the Internal bit array.

m Program Example

1.LD
LINT_TO
%1X0.0.0 e
|| EN  ENO[-
IN.VAL{ IN OUT = OUT_VAL
2.8T

ST language doesn't support LINT_TO_***
In case of LINT_TO_DINT

OUT_VAL :=LINT_TO_DINT(EN:= %IX0.0.0, IN:= IN_VAL);

(1) If the input condition (%1X0.0.0) is on, LINT_TO_*** function executes.
(2) If input variable IN_VAL (LINT) = 123,456,789, output variable OUT_VAL (DINT) = 123,456,789.

7-63



Ch. 7 Basic Functions
[ |

[0]ofojofofofofofofofojofo]o[0]0]

[0[o[oJo]oJofofo[o]o]ofof0[0]0]0]
INOUT (IN) @ IN_VAL (LINT) = 123,456,789( 164000000000758CD15)
Lo[ofofoJoft[t[T[O]1]O[T[T[O]1]1]

L1[1]oJof[f]T[o[1]ofojof[f[O[f[O]1]
l(L INT_TO_DINT)

[0[ofofofof1[T[T[o]1[O[T[1]O[T]1]
OUTPUT (OUT) : OUT_VAL (DINT) = 123,456,789 (16#0758CD15)
L1l 1]ofof[t]1]o[1][oJofo[T]O]1[O]1]
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Natural logarithm operation

LN Availability XGl, XGR, XEC
Flags ERR, LER
Function Description

Input EN: executes the function in case of 1

IN: input value of natural logarithm operation

LN
BOOL — EN ENO |~ BOOL Output ENO: outputs EN value as itis
ANY_REAL = I OUT /= ANY_REAL OUT: natural logarithm value
IN, OUT must be of the same data type
- ol 2|09 = |- 4 o
ANY type variable L A= o} S|5| || F |4 e
IN o | o
ouT o | o
m Function

It finds a natural logarithm value of IN and produces output, OUT.
OUT =In (IN)

m Error

Flag Description

_ERR If an input is 0 or a negative number, _ERR and _LER flags are set.
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m Program Example

1.LD

%1X0.1.3 LN
|| EN  ENO |-

INPUT —

N OUT — RESULT

2.ST

RESULT := LN(EN:= %UX0.1.3, IN1:= INPUT);

(1) If the transition condition (%1X0.1.3) is on, LN function executes.

(2) Ifinput variable INPUT is 2.0, output variable RESULT is 0.6931 ....

In(2.0) = 0.6931...
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LOG

Base 10 Logarithm operation

Availability XGI, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
IN: input value of common logarithm operation
LOG
BOOL —{ EN ENO —BOOL Output END: outputs EN value as itis
ANY_REAL — IN OUT [—ANY_REAL OUT: the value of common logarithm operation
IN, OUT must be of the same data type.
2wl 818 = E | o] 2 w ]
vae | 81618 8|6 25222258308 Ek85 ¢
ANY type variable @ o= 73 =) S|5|xj3|F|B %
IN o | o
ouT o | o
m Function

It finds the value of Base 10 Logarithm of IN and produces output, OUT.

OUT =logr (IN) = log (IN)

m Error
Flag Description
_ERR If input value IN is 0 or a negative number, _ ERR and _LER flags are set.
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m Program Example
1.LD

‘ %IX0.1.3 LOG
|| EN  ENO |-

INPUT —

N OUT — RESULT

2.ST

RESULT := LOG(EN:= %IX0.1.3, IN:= INPUT);

(1) If the transition condition (%1X0.1.3) is on, LOG function executes.

(2) Ifinput variable INPUT is 2.0, output variable RESULT is 0.3010 .....

Log(2.0) = 0.3010...
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LREAL type conversion
*k*k
LREAL_TO_ Availability XGl, XGR, XEC
Flags ERR, LER
Function Description

Input  EN: executes the function in case of 1

LREAL_TO_xx* IN: LREAL value to convert
BOOL — EN ENO = BOOL
LREAL —{ IN OUT = ANY_NUM Output ENO: without an error, itis 1.
STRING
OUT: type converted data

ala o
2w 9| 72 - |l -5l B |lE|2 2wl w )
. Variable S g &lolglzklz|z 5 2z £ 2 J = E o) S
ANY type variable m|lmo| = % % o | =|o|/3|8 5|85 5 F|a|lF =
ouT o|lo|lo|lo|lo|lo|]o]O|O]|O o
m Function

It converts input IN type and produces output, OUT.

Function Output type Operation

If integer number of input is -128 ~ 127, normal conversion.
LREAL_TO_SINT SINT ) )

Otherwise an error occurs (decimal round off).

If integer number of input is -32,768 ~ 32,767, normal conversion.
LREAL_TO_INT INT

Otherwise an error occurs (decimal round off).

If integer number of input is 2% ~ 2%'.1, normal conversion.
LREAL_TO_DINT DINT

Otherwise an error occurs (decimal round off).

If integer number of input is -2 ~ 2%*-1, normal conversion.
LREAL_TO_LINT LINT

Otherwise an error occurs (decimal round off).

If integer number of inputis 0 ~ 255, normal conversion.

LREAL_TO_USINT USINT

Otherwise an error occurs (decimal round off).

If integer number of inputis 0 ~ 65,535, normal conversion.
LREAL_TO_UINT UINT

Otherwise an error occurs (decimal round off).

If integer number of inputis 0 ~ 2%-1, normal conversion.

LREAL_TO_UDINT UDINT
Otherwise an error occurs (decimal round off).
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Function Output type Operation
If integer number of inputis 0 ~ 2%-1, normal conversion.
LREAL_TO_ULINT ULINT
Otherwise an error occurs (decimal round-off).
LREAL TO LWORD LWORD Converts into LWORD type without changing the internal bit array.
Converts LREAL into REAL type normally.
LREAL TO_REAL REAL
During the conversion, an error caused by the precision may occur.
LREAL TO STRING STRING Converts LREAL into STRING type normally.
= Flag
Flag Description

_ERR

If an overflow occurs because an input value is greater than the value available for the output type,

ERR and _LER flags are set. If an error occurs, an output is 0.

m Program Example

1.LD
LREAL_TO
%MXO K
} } EN ENO |—
LREAL_VAL — IN 0UT - REAL_VAL
2. ST
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ST language doesn’t support LREAL_TO_***

In case of LREAL TO REAL

REAL_VAL :=

LREAL_TO_REAL(EN:= %MXO0, IN:= LREAL_VAL);

(1) If the input condition (%MXO0) is on, LREAL_TO_*** function executes.
(2) If input variable LREAL_VAL (LREAL) = -1.34E-12, output variable REAL_VAL (REAL) = -1.34E-12.

INPUT (IN) : LREAL_VAL (LREAL) = -1.34E-12
J,(LREAL_TO_REAL)
OUTPUT (OUT) : REAL_VAL (REAL) = -1.34E-12
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‘Less than’ comparison
LT Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN1: the value to be compared
LT IN2: the value to compare
BOOL — EN ENO —B0OOL Input variable number can be extended up to 8
ANY = IN1 OUT (= B00L IN1, IN2, ...must be of the same data type
ANY — IN2
Output ENO: outputs EN value as it is
OUT: comparison result value
_ 0ol 29 = E =l g2 w O
e 2 £ 8 S 82522223828 8EE58065 ¢
ANY type variable oDl ] = = =R RaN %
N | o]o|lo|lo|]o|lOo|OoO|]O|]O|O|]O|]O|O|]O]O|]O|J]O]O|O]| O
IN2 olo|lo|lo|lo|lo|lo|o|]o|lo|]o]Oo|OoO|]O]O|O|]O]O| O] O
m Function

1. IfFIN1 <IN2 <IN3... < INn (n: number of inputs), output value OUT is 1.
2. Otherwise output, OUT is 0.

m Program Example

1.LD

SAIXO LT

|| EN
VALUET — IN1
VALUE2 < IN2
VALUE3 — IN3

ENO
ouT

— 0X0.0.0
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2.ST

%QX0.0.0 := LT(EN:= %MX0, IN1:= VALUE1, IN2:= VALUEZ, IN3:= VALUE3);

(1) If the transition condition (%MXO0) is on, LT function executes.
(2) If input variable VALUE1 = 100, VALUEZ2 = 200, and VALUE3 = 300, output %Q0.0.0 = 1 because of VALUE1 <
VALUE 2 < VALUE 3 as a result of the comparison.

INPUT (IN1) : VALUE1 (INT) = 100(16#0064) [O]OJOJOJOJOJO]JOJOT1]1]0JO]1]0]0]
<(LT)

(IN2) : VALUE2(INT) = 200¢16#00c8) [ 0] O]O[0]0]OJOJO[1]1]0J0]1]0]J0]0]
<(LT)

(IN3) : VALUE3(INT) = 300(16#012C) 0] O[0J0]0JOJO[1]JoJoJ1]0o[1]1]0]0]

l

OUTPUT (OUT) : %QX0.0.0 (BOOL) = 1(16#0001)
1
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LWORD type conversion
k%
LWORD TO * Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
LWORD_TO_x~=
T IN: bit String to convert (64bit)
BOOL — EN ENO = BOOL
LWORD = IN OUT = *ANY Output ENO: outputs EN value as it is
OUT: type-converted data
4w 9B 8 & Ele ElelBElE|Z| | w|lE|la 2
: Q x| 35 zZ 5|z Z | z|Z2|Z2 JIEIE = | £
ANY type variable Vaiable | @ | & 2= £5/2/8 3585 5|3 D B E|&| P °E
ouT o|o| o] o olo|oj]o|lo|]oOo]| o] O o o | o

*ANY: exclude LWORD, REAL, TIME, DATE and TOD from ANY type.

m Function

It converts input IN type and produces output, OUT.

Function Output type Description
LWORD_TO_SINT SINT Takes the lower 8 bits and converts into SINT type.
LWORD_TO_INT INT Takes the lower 16bits and converts into INT type.
LWORD_TO_DINT DINT Takes the lower 32bits and converts into DINT type.
LWORD_TO_LINT LINT Converts into LINT type without changing the internal bit array.
LWORD_TO_USINT USINT Takes the lower 8 bits and converts into USINT type.
LWORD_TO_UINT UINT Takes the lower 16 bits and converts into UINT type.
LWORD_TO_UDINT UDINT Takes the lower 32bits and converts into UDINT type.
LWORD_TO_ULINT ULINT Converts into ULINT type without changing the intemnal bit array.
LWORD_TO_BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
LWORD_TO_BYTE BYTE Takes the lower 8 bits and converts into BYTE type.
LWORD_TO_WORD WORD Takes the lower 16 bits and converts into WORD type.
LWORD_TO_DWORD DWORD Takes the lower 32 bits and converts into DWORD type.
LWORD_TO_LREAL LREAL Converts LWORD into LREAL type.
LWORD_TO_DT DT Converts into DT type without changing the intemal bit array. However,
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Function

Output type

Description

with a value out of DT range (DT#2163-12-31-23:59:59:999), ERR, LER

flags are set and it is alterately converted within the range of DT.

LWORD_TO_STRING STRING

Converts input value into STRING type.

m Program Example

1.LD
LWORD_TO
SWIXO _xx
|| EN  ENO |
IN.VAL — IN  OUT = OUT_VAL
2.8T
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ST language doesn't support LWORD_TO_***
In case of LWORD_TO LINT

OUT_VAL := LWROD_TO_LINT(EN:= %MXO0, IN:= IN_VAL),

(1) If the input condition (%MXO0) is on, LWORD_TO_*** function executes.
(2) If input variable IN_VAL (LWORD) = 16#FFFF_FFFF_FFFF_FFFF, output variable OUT_VAL (LINT) is -1
(16#FFFF_FFFF_FFFF_FFFF).

INPUT (IN) : IN_VAL (LWORD) = 16#FFFFFFFFFFFFFFFF

l (LWORD_TO_LINT)

OUTPUT (OUT) : OUT_VAL (LINT) = -1
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Maximum value

MAX Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
IN1: the value to be compared
IN2: the value to compare
MAX
BooL — EN ENO = BooL Input variable number can be extended up to 8.
ANY — IN1 OUT = ANY
ANY — IN2 Output ENO: outputs EN value as it is
OUT: maximum value among input
IN1, IN2,..., OUT must be of the same data type
2w 9|82 El-lElelElE F | w | w g
i S AR z|l5 z Z Zz| 2|2 31Y E8 Kk 2
Varde 8%g§§525%%5%5§5:5905
ANY type Variable
IN1 O O o o o o o o ) o o o O o O o O O O O
IN2 O O o O o o o o o o o o O o O o O O O O
ouT o| o o|lo|o|o|lo|o o ololo|o|o|o|]o|oO
m Function

It produces the maximum value among input IN1, IN2,..., INn (n: number of inputs).

m Program Example

1.LD

X0 MAX

|| EN
VALUET | IN1
VALUE2 — IN2

ENO
ouT

— OUT_VALUE
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2.ST

OUT_VALUE := MAX(EN:= %MX0, IN1:= VALUE1, IN2:= VALUE2);

(1) If the transition condition (%MXO0) is on, MAX function executes.
(2) As the result of comparing input variable (VALUE1 = 100 and VALUEZ2 = 200), maximum value is 200.
Output OUT_VAL is 200.

INPUT (IN1) : VALUE1 (INT) = 100(16#0064) [0]O0[0J0]0JoJ0JoJo[1]1]0]0]1]0]0]
(MAX)
(IN2) : VALUE2(INT) = 200(16#00c8) [0 0]O[OJOJOTOJO[1]1]0]J0]1]0]0T0]

l

OUTPUT (OUT): OUT_VALUE (INT) = 200¢16#00c8) [ 0] OJO]O[0J0J0JO]1]1]0J0]1]0]0]0]
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Takes the middle part of a String

M I D Availability XGl, XGR, XEC
Flags ERR, LER
Function Description
Input EN: executes the function in case of 1
i IN: input String
BOOL — EN ENO |—B00L L: the length of String to output
?E N lLN OUT [=STR P: starting location of String to output
INT— P

Output ENO: without an error, itis 1.
OUT: output String

m Function

It produces a String (L) of IN from the P character.

= Flag

Flag

Description

_ERR If (character number of variable IN) < P, P<=0orL <0, then _ERR and _LER flags are set.

m Program Example
1.LD

%1X0.0.0

IN_TEXT —
LENGTH —
POSITION —

EN
IN

MID

ENO
ouT

— OUT_TEXT
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2.ST

OUT_TEXT := MID(EN:= %I1X0.0.0, IN:= IN_TEXT, L:= LENGTH, P:= POSITION);

(1) If the transition condition (%1X0.0.0) is on, MID function executes.

(2) If input String IN_TEXT = ‘ABCDEFG/, the length of String LENGTH = 3, and starting location of character starting
POSITION = 2, output variable OUT_TEXT = ‘BCD’.

INPUT (IN) : IN_TEXT(STRING) = 'ABCDEFG'

(L) : LENGTH(INT)

1]
w

(P): POSITION(INT)

2
l, (MID)
OUTPUT (OUT) : OUT_TEXT ‘BCD*
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Minimum value

M I N Availability XGl, XGR, XEC

Flags

Function Description

Input  EN: executes the function in case of 1

IN1: value to be compared

W IN2: value to compare
BOOL - EN ENO |=BooL Input variable number can be extended up to 8
ANY — IN1 OUT = ANY
ANY = IN2 Output ENO: outputs EN value as it is
OUT: minimum value among input values
IN1, IN2, ..., OUT must be of all the same data type.
2w o|B 8 I—l—'_l—|_'_—'§LIJ|-UQ e
. 0 14 [ Z Z | Z = = | £
vt 2152285828258 355388¢F5¢°°5¢E
ANY type variable
IN1 o o o o o o o o o o o o O o O o O O O O
IN2 o o o (e) o o o o o o o o O o O o O O O O
ouT O O o o o o o ) o o O o O O O O
m Function

Produces the minimum value among input IN1, IN2, ..., INn (n: number of inputs).

m Program Example
1.LD

%X 100 MIN
|| EN  ENO|-

VALUET — IN1 OUT — OUT_VALUE
VALUEZ2 — IN2
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2.ST

OUT_VALUE := MIN(EN:= %MX100, IN1:= VALUE1, IN2:= VALUE2),

(1) If the transition condition (%MX100) is on, MIN function executes.
(2) The output is OUT_VALUE = 100 because its minimum value is 100 as the result of comparing VALUE1 = 100 to
VALUEZ2 = 200.

INPUT (IN1) : VALUET (INT) = 100(16#0064) [O[OJO[OJO[OJOJOJO[1]1]0]0][1]0]0]
(MIN)
(IN2) : VALUE2(INT) = 200(16#00c8) [0 OJOJOJOJOJOJOJ1]1]0J0[1]0]0]0]

l

OUTPUT(OUT): OUT_VALUE (INT) = 100(16#0064) [ 0] 0T O] O] O] 0T OTOJ O] 1] 1]0] 0] 1] 0] 0]
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Dividing result (remainder)

MOD Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN1: dividend
MOD
IN2: divi
BOOL —| EN ENO |~ BOOL Wsor
ANY_INT — IN1 OUT = ANY_INT
ANY_INT — IN2 Output ENO: outputs EN value as it is
OUT: dividing result (remainder)
IN1, IN2, ..., OUT must be of all the same data type.
w22 = Ele lElelelel gl 2 wlw 9
. (@) x| 5 ==z Z |z | 2|2 E E| Q|| Z
vaee 1215228525825 85538¢48#5°65¢
ANY type variable
IN1 o|lo|lo]o|lo|o| o] oO
IN2 olo|loj]o|lo|o| o] O
ouT o|lo|o]| o o
m Function

1.

Divides IN1 by IN2 and outputs its remainder as OUT.
OUT =IN1-(IN1/IN2) x IN2 (IfIN2=0,0UT=0)

IN1 IN2 ouT
7 2 1
7 -2 1

-7 2 -1
-7 -2 -1
7 0 0
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m Program Example

1.LD

%MX100
| |

[
VALUET —

VALUE2 —

MOD
EN ENO —

N1 OUT |~ OUT_VAL

N2

2.ST

OUT_VAL := MOD(EN:= %MX100, IN1:= VALUE1, IN2:= VALUE2);

(1) If the transition condition (%MX100) is on, MOD function executes.
(2) If the dividend VALUE1 = 37 and the divisor VALUE2 = 10, the remainder value OUT_VAL is 7 as a result of

dividing 37 by 10.

INPUT (IN1) : VALUE1 (INT) = 37(16#0025) [ 0] 0] 0] 0] 0] 0] 0] 0] 0] O] 1] 00 1] 0] 1]

(MOD)

(IN2) : VALUE2(INT) = 10(16#000A) |0]0[0J0[0[0[0[0[0][0[0[0[1[0[1]0]

l

OUTPUT (OUT) : OUT_VAL (INT) = 7(16#0007)[ 0] 0] 0] 0] 0] O] 0] O] O[OJ O] O] O 1] 1] 1]
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MOVE

Data movement (Copy data)

Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN: value to be moved
MOVE
BOOL — EN ENO = B0OL Output ENO: outputs EN value as it is
ANY — IN OUT f=—ANY
OUT: moved value
Variables connected to IN and OUT are of the same type.
4w 9 BB = Ele ElelElE| 2|2 |w|lw a g
vaiabe | S E 5/ 66z 5z 2 2 2z £ 2 3 8 5 K 8 5 &
ANY type variable B a2 2 ® =583 8583 g5F3F°F
IN
ouT
m Function

Moves an IN value to OUT.

m Program Example

This is a program that transfers the 8-contact inputs %I0.0.0 ~%I0.0.7 to the variable D and then moves them to
output %Q0.4.0~%Q0.4.7.

1.LD

%MX 100
| |

MOVE
EN ENO —
%!B0.0.0 —{ IN OUT— D
MOVE
EN ENO —
D —IN OUT 1~ %QB0.4.0
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2.ST

D := MOVE(EN:= %MX100, IN:= %IB0.0.0);
%QB0.4.0 := MOVE(EN:= %MX100, IN:= D);

(1) If the transition condition (%MX100) is on, MOVE function executes.
(2) It moves 8-contact input module data to the variable D by the first MOVE function and moves them
to %Q0.4.0 ~%Q0.4.7 by the second one.

INPUT (IN) : %1B0.0.0 (BYTE) = 16#18 [0]0]0]1]1[0]0]0]
i (MOVE)
D(BYTE) = 16#18 [0]0[0[1][1]0]0]0]
i(MOVE)
OUTPUT (OUT) : %QB0.4.0 (BYTE) = 16#18 [0[0][0[1[1][0[0] 0|
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Multiplication
M U L Availability XGI, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
VUL IN1: multiplicand
BOOL —{ EN ENO {—BOOL IN2: multiplier
Input is available to extend up to 8.
ANY_NUM — N1 OUT = ANY_NUM
Output ENO: without an error, itis 1
ANY_NUM— IN2
OUT: multiplied value
Variables connected to IN1, IN2, ..., OUT are all of the same
data type.
. @) D:OOZ'_ZZZZZZ EE'_D'_Z
Variable 8§§§§azoﬂgags§5:590g
ANY type variable
IN1 o o o o o o o O o O
IN2 o o o o o o o O o O
ouT o o o o o ) ) O o O
m Function

Multiplies an IN1, IN2,..., INn (n: number of inputs) and outputs the result as OUT.
OUT = IN1xIN2x .. xINn

= Flag

Flag Description
_ERR

If an output value is beyond the range of its data-type, ERRand _LER flags are set.

v¢ If REAL, LREAL type operation exceeds the maximum or minimum value in the middle of the operation because it
performs the operation sequentially from IN1 to IN8, _ERR, _LER flag are set and the result is an unlimited or
abnormal value.

(1.#INFO00000000000e+000, 1. #SNAN00000000000e+000, 1. #QNAN00000000000e+000).
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m Program Example

1.LD
%XO MUL
|| EN  ENO |
VALUET — INT  OUT |- OUT_VAL
VALUE2 — IN2
VALUE3 — IN3
2.8T

OUT_VAL := MUL(EN:= %MXO0, IN1:= VALUE1, IN2:= VALUEZ2, IN3:= VALUE3);

(1) If the transition condition (%MXO0) is on, MUL function executes.
(2) If input variables of MUL function, VALUE1 = 30, VALUEZ2 = 20, VALUE3 = 10, then the output variable OUT_VAL
=30 %20 x10 = 6000.

INPUT (IN1) : VALUE1 (INT) = 30(16#001E) [0] 0] 0]0[0]0J0]0f0]0]0[1]1]1]1]0]
+(MUL)

(IN2) : VALUE2(INT) = 20(16#0014) [0]0J0Jo[ofo]o]oJoJoJo[1]0]1]0]0]
+(MUL)

(IN3) : VALUE3(INT) = 10(16#000A) |0|0|0[0]0|0]0[0[0J0]0]0]1]0[1]0]

\

OUTPUT (OUT) : OUT_VAL (INT) = 6,000(16#1770)| 0] 0] 0[ 1] O[ 1] 1[1]0[1]1][1] 0] 0] 0] O]
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Time multiplication
MUL TIME Availability XGl, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
MUL_TIME IN1: time to be mulltiplied
BOOL — EN ENO |—BOOL IN2: multiplying value
TIME— IN1 OUT =TIME
Output ENO: without an error, it is 1
ANY_NUM = IN2 OUT: multiplied result
o lw| ol B 21 EllElelEBElE | w| Wl (ZD
. Q x| s = Z|Zz|Z2|2 SFIEE = | S
ANY type variable Varible | o | & g = % 5 £/ 5/ 5/3|5 8|3 é r g 5§ R o £
IN2 o o o o o o o O o O
m Function

Multiplies the IN1 (time) by IN2 (number) and outputs the result time as OUT.

= Flag

Flag

Description

multiplication result.

If an output value is out of its TIME-data range, ERR and _LER flags are set. If a negative value is

_ERR entered to IN2, ERR and _LER flags are on and IN2 is converted to hexadecimal, producing the
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m Program Example

This is the program that sets the required working time: the average estimated time per unit product is 20min 2sec and

the number of product to produce a day is 20 in one product line.

1.LD
SAIXO MOL_TIVE
|| EN  ENO
UINT_TINE = INT oUT |- TOTAL_
PRODUCT_ | |\2 TINE
COUNT
2.8T

TOTAL_TIME := MUL_TIME(EN:= %MXO0, IN1:= UINT_TIME, IN2:= PRODUCT_COUNT);

(1) Wirite input variable (IN1: the estimated time per unit product) UNIT_TIME: T#20M2S.

(2) Wirite input variable (IN2: quantity of production) PRODUCT _COUNT: 20.

(3) Write TOTAL_TIME to the output variable (OUT: total required working time).

(4) If the transition condition (%MXO0) is on, T#6H40M40S is produced in output TOTAL_TIME.

INPUT (IN1): UNIT_TIME (TIME) = T#20MS2S
(MUL_TIME)
(IN2): PRODUCT_COUNT(INT) = 16#18

OUTPUT (OUT): TOTAL_TIME (TIME) = T#6H40M40S
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Selection from multiple inputs
M UX Availability XGI, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
K: selection
INO: the value to be selected
MUX IN1: the value to be selected
BOOL — EN ENO b BoOL Input variable number can be extended up to 7(INO,
INT— K OUT =ANY IN1, ..., IN6)
ANY — INO
ANY — IN1
Output  ENO: without an error, itis 1.
OUT: the selected value
INO, IN1, ..., OUT must be of the same data type.
2w 9|82 El Ll EllE|E F | w | w g
- o} x E Z Z|z 5 E| Q| |Z
wae (8 £ B 282285828358 F585¢
ANY type variable
INO O O o o o o o o ) o o o O o O o O O O O
IN1 O O o O o o o o o o o o O o O o O O O O
ouT o | o o|lo|lo|o|lo|o o ololo|o|o|o|]o|oO
m Function
1. Selects one among several inputs (INO, IN1, ..., INn) with K value and produces it.

2. [fK=0,INOis an output; if K= 1, IN1 is an output; if K= n, INn is an output.

= Flag
Flag Description
ERR If K is greater than or equal to ‘n’ which is the number of input variable INn, then INO is an output and
B _ERR,_LERflags are set. If Kis negative, ERR and _LER flags are set
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m Program Example

1.LD
%MXO MUX
} } EN  ENO |
S - K OUT | OUT_VAL
VALUEO —{ INO
VALUET — IN1
VALUE2 —{ IN2
2.ST

OUT_VAL := MUX(EN:= %MXO0, K:= S, INO:= VALUEO, IN1:= VALUE1, IN2:= VALUE2);

(1) If the transition condition (%MXO0) is on, MUX function executes.

(2) Input variable is selected by selection variable S and is moved to OUT.

INPUT (K) : S (INT) = 2
(INO) : VALUEO(WORD) = 1640011
(IN1) : VALUE1(WORD) =  16#0022
(IN2) : VALUE2(WORD) = 1640033

J,(MUX)

OUTPUT (OUT) : OUT_VAL (WORD) = 16#0033
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‘Not equal to’ comparison
N E Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN1: The value to be compared
NE .
BOOL — EN ENO |- BooL IN2: The value to be compared
ANY — INT oUT FBOOL IN1, IN2 must be of the same data type.
ANY — IN2
Output ENO: outputs EN value as it is
OUT: the compared result value
—'UJQEEI— ElelElelBElE| 2|2 wlwla %
vaiabe | S E 5/ 66z 5z 2 2 2z £ 2 3 8 5 K 8 5 &
ANY type variable B &2 %5 =5/3858/5kyF3dF"F
N |oj]o|lo|lo|]o|lOo|O|]O|]O|O|J]O|]O|O|]O]O|]O|]O]O|O]| O
IN2 ocolo|lo|lo|lo|lo|lo|o|]o|lo|]o]o|lOo|]O]O|O|]O]O|O]| O
m Function

1. IfIN1is not equal to IN2, output, OUT is 1.
2. [fIN1is equal to IN2, output, OUT is 0.

— %QX0.0.1

m Program Example
1.LD
%1X0.0.0 NE
|| EN  ENO
VALUET — IN1 ouT
VALUE2 — IN2
2.ST

%QX0.0.1 := NE(EN:= %IX0.0.0, IN1:= VALUE1, IN2:= VALUE2),

(1) If the transition condition (%1X0.0.0) is on, NE function executes.
(2) If input variable VALUE1 = 300, VALUEZ2 = 200 (the compared result VALUE1 and VALUE2 are different), output
result value is %QX0.0.1 = 1.
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7-92

INPUT (IN1) : VALUE1 (INT) = 300(16#012C) [0] 0] 0] 0] 00 0] 1]0J0[1]0] 1] 1] 0] 0]

¢

(IN2) : VALUE2(INT) = 200(16#0C8) |0]0]0[0[0[0]0|0[1]1]0[0[1][0]0][0]

l

OUTPUT (OUT) : %QX0.0.1 (BOOL) = 1(16#1)
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Reverse Logic (Logic inversion)
NOT Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN: the value to be logically inverted
NOT
BOOL — EN ENO —BOOL
ANY BIT—] IN OUT }=ANY BIT Output ENO: outputs EN value as itis
OUT: the inversed (NOT) value
IN, OUT must be of the same data type.
2w B8 = ElelElel 5Bl 2|2 | w|lwlag e
vaiae | 3 & | 5106z 5zl 2|z/2/ 2|33 s K 8| %
ANY type variable @l D2 5 5 55|85 |55 || 5 FIaF o
IN
ouT
m Function

Itinverts the IN (by bit) and produces output, OUT.
IN 1100 ..... 1010
ouT 0011 .....0101

m Program Example

1.LD

%MXO NOT
|| EN ENO |

%MB10 —

N OUT |~ %QB0.0.0

2.ST

%QB0.0.0 := NOT_BYTE(EN:= %MXO0, IN1:=MB10);

(1) If the transition condition (%MXO0) is on, NOT function executes.

(2) If NOT function executes, input data value of %MB10 is inversed and is written in %QB0.0.0.
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INPUT (IN) : %10 (BYTE) = 1e#cc | 1[1]0]0[1]1]0]0]

1 won

OUTPUT (0UT) : %aB0.0.0 (BYTE) = 16#33 |O| O] 1] 1]0]0[1[1]
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Logic Sum
OR Availability XGl, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN1: input 1
IN2: input 2
oR Input variables extend up to 8.
BOOL — EN ENO —BOOL
ANY_BIT— IN1 OUT —~ANY_BIT
ANY_BIT— IN2 Output ENO: outputs EN value as it is
OUT: OR result
IN1, IN2, OUT must be of all the same data type.
—'UJQEEI— ElelEle BElE| 2|2 w|lwla %
vaiabe | Q| E|5/S|6 |z 5z 222 £ 2 3 8 5 K 8 K5 &
ANY type variable B8 a g2/ ® =538 583 g 5F3&F°F
IN
ouT

m Function

It performs a logical OR on the input variables by bit and produces output, OUT.

IN1 1111 ..... 0000
OR
IN2 1010 ..... 1010

ouT 1111....1010

7-95




Ch. 7 Basic Functions

m Program Example

1.LD
X0 OR
|| EN  ENO |-
%B10 < INT  OUT |- %Q80.0.0
ABC —| IN2
2.ST

%QB0.0.0 := OR2_BYTE(EN:=%MX0, IN1:=%MB10, IN2:=ABC);

(1) If the transition condition (%MXO0) is on, function OR executes.
(2) The result of a logic sum (OR) for %MB10 = 2#1100_1100 and ABC = 2#1111_0000 is produced in %QB0.0.0 =
2#1111_1100

INPUT (IN1) : %IB0.0.0 (BYTE) = 16#cC [1[1]0]0[1]1]0]0]

& (OR)

(IN2): ABC@BYTE) = 16#F0  [1[1]1]1]0]0]0]0]

l

OUTPUT (OUT) : %QB0.0.0 (BYTE) = 164FC [1[ 1] 1[1[1[1]0]0]
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REAL type conversion
k%%
REAL_TO_ Availability XGI, XGR, XEC
Flags _ERR, LER
Function Description
REAL_TO_ Input EN: executes the function in case of 1
BOOL — EN ENO |~ BooL IN: the REAL value to be converted
Output  ENO: without an error, itis 1.
o O
’ OUT: type-converted data
—'LIJDEEI— El-lEBllElE|l 2|2 | w|Ww g
; Q x = Z Z |z g E| Q|2
ANY type variable Va"ab'e8%2%%%Z§§g%g5‘§55590%
ouT o o o o O o O ) O O O
m Function
It converts the IN type and outputs it as OUT.
Function Output Type Description
If integer part of input is -128 ~ 127, normal conversion. Otherwise an
REAL TO_SINT SINT
error occurs. (Decimals round-off)
If integer part of input is -32,768 ~ 32,767, normal conversion.
REAL_TO_INT INT . )
Otherwise an error occurs. (Decimals round-off)
If integer part of input is 2" ~ 2%"1, nomal conversion. Otherwise an
REAL_TO_DINT DINT )
error occurs. (Decimals round-off)
If integer part of input is 2% ~ 2%-1, normal conversion. Otherwise an
REAL _TO_LINT LINT
error occurs. (Decimals round-off)
If integer part of input is 0 ~ 255, normal conversion. Otherwise an error
REAL_TO_USINT USINT
occurs. (Decimals round-off)
If integer part of input is 0 ~ 65,535, normal conversion. Otherwise an
REAL_TO_UINT UINT
error occurs. (Decimals round-off)
If integer part of inputis 0 ~ 2%.1, normal conversion. Otherwise an error
REAL_TO_UDINT UDINT
occurs. (Decimals round-off)
If integer part of input is 0 ~ 2%-1, normal conversion. Otherwise an error
REAL TO_ULINT ULINT
occurs. (Decimals round-off)
REAL TO DWORD DWORD Converts into DWORD type without changing the intemal bit array.
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Function Output Type Description

REAL TO LREAL LREAL Converts REAL into LREAL type normally.

REAL TO STRING STRING Converts REAL into STRING type normally.

= Flag

Flag Description

ERR If overflow occurs (input value is greater than the value to be stored in output type), ERR, _LER flags

are set. If an error occurs, the output is 0.

m Program Example

1.LD
REAL_TO
“WIXO _xx
|| EN  ENO |-
REAL_VAR = IN  OUT |- DINT_VAR
2.8T

*k%

ST language doesn’t support REAL T
In case of REAL_TO_DINT

DINT_VAR := REAL_TO_DINT(EN:=%MX0, IN:=REAL_VAR);

(1) If the transition condition (%MXO0) is on, function REAL_TO_*** executes.
(2) If REAL_VAL (REAL type) = 1.234E4, DINT_VAL (DINT) = 12,340.

INPUT (IN) : REAL_VAL (REAL) = 1.234E4
l(REAL_TO_DINT)

OUTPUT (OUT) : DINT_VAL (DINT) = 12,340
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String replacement

RE P LAC E Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description

Input  EN: executes the function in case of 1

REPLACE IN1: character string to be replaced
BOOL — EN ENO —BOOL IN2: character string to replace
212 : :s; T =S L: the length of character string to be replaced
INT— L P: position of character string to be replaced
INT—] P

Output ENO: without an error, itis 1
OUT: output character string

m Function

1. Its function is to remove the L-length charter from IN1 (starting from P) and put IN2 in the removed position as

output OUT.
= Flag
Flag Description
ERR _ERR, _LER flags are setif P <0 or L <0, P > (input character number of IN1) or character number of
- result > 30

m Program Example
1.LD

SWIXO REPLACE
|| EN  ENO|-

IN_TEXT1 — INT OUT — OUT_TEXT

IN_TEXT2 — IN2
LENGTH — L
POSITION —{ P
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2.ST
OUT_TEXT := REPLACE(EN:=%MX0, IN1:=IN_TEXT1, IN2:= IN_TEXT2, L:=LENGTH, P:=POSITION);

(1) If the transition condition (%MXO0) is on, function REPLACE (character string replacement) executes.

(2) If input variable of character string to be replaced IN_TEXT1 = "ABCDEF", input variable of character string to
replace is IN_TEXT2 = "X, input variable of character string length to be replaced LENGTH = 3 and input variable
of character string position designation to be replaced is POSITION = 2, then ‘BCD’ of IN_TEXT1 is replaced with
‘X of IN_TEXT2 and output variable OUT_TEXT is ‘AXEF".

INPUT (IN1) : IN_TEXT1 (STRING) = ‘ABCDEF'
(IN2) : IN_TEXT2(STRING) = * X'
(L) : LENGTH(INT) = 3
2

(P) : POSITIONCINT) =
OUTPUT (OUT) : OUT_TEXT (STRING) = ‘AXEF"
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To take the right of character string

RI G HT Availability XGl, XGR, XEC
Flags ERR, LER
Function Description

Input  EN: IFENis 1, function executes

RIGHT IN: input character string

BOOL — EN ENO —BOOL L: length of character string
STR— IN OUT [—STR
INT— L

Output ENO: without an error, itis 1

OUT: output character string

m Function
It takes a right L-length character string of IN and produces output, OUT.

= Flag

Flag Description

_ERR IfL<0, ERRand LER flags are set.

m Program Example

1.LD
%1%0.0.0 RIGHT
} } EN ENO
IN_TEXT = IN OUT |- OUT_TEXT

LENGTH 4 L
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2.ST
OUT_TEXT := RIGHT(EN:=%IX0.0.0, IN:=IN_TEXT, L:=LENGTH);

(1) If the transition condition (%1X0.0.0) is on, function RIGHT (to take the right of character string) executes.
(2) If character string declared as input variable IN_TEXT = "ABCDEFG" and the length of character string to output is

LENGTH = 3, output character string variable is OUT_TEXT = "EFG'.
INPUT (IN) : IN_TEXT (STRING) = "ABCDEFG’

(L) : LENGTH(INT) = 3
i(RIGHT)

OUTPUT (OUT) : OUT_TEXT (STRING) = 'EFG’
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Rotate to Left
ROL Availability XGl, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
ROL IN: the value to be rotated
BOOL —{ EN ENO [—B00L N: bit number to rotate
*ANY_BIT— IN OUT p=~*ANY_BIT
INT— N
Output ENO: outputs EN value as it is
OUT: the rotated value
2wl ol 22 = E | g w O]
Van'able8;%%;%%2%%%%%%5@%2555
ANY type variable D D2 F 3 = = e =R %
IN o|lo|o|o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT.

m Function

It rotates input IN to the left as many as N bit number.

7-103



Ch. 7 Basic Functions

m Program Example

This is the program that rotates the value of input data (24#1100_1100_1100_1100:16#CCCC) to the left by 3 bits if
input %IX0.0.0 is on.

1.LD
%X0.0.0 ROL
|| EN  ENO |-
IN_VALUE <IN OUT |- OUT_VALUE
3 N
2.ST

OUT_VALUE := ROL(EN:=%IX0.0.0, IN:=IN_VALUE, N:=3);

(1) Set input variable IN_VALUE to rotate.

(2) Set the value to be rotated.

(3) Set output variable to output the rotated data value as OUT_VALUE.

(4) If the transition condition (%IX0.0.0) is on, function ROL executes and a data bit set as input variable is rotated to the
left by 3 bits and produces output, OUT_VALUE..

)
)
)
)

INPUT (IN) : IN_VALUE (WORD) = 16#¢cccc | 1]1]0[0[1]1]0]0[1]1]0[0]1]1]0]0]
(N): 3 \L(ROL)
OUTPUT (OUT) :0UT_VALUE (WORD) =16#6666 | 0| 1]1][0]0[1[1][0]0][1]1]0]0[1][1]0]
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Rotate to right
ROR Availability XGlI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
ROR IN: the value to be rotated
BOOL — EN ENO —BOOL _
*ANY BIT— IN OUT = *ANY BIT N: bit number to rotate
INT— N
Output ENO: outputs EN value as itis
OUT: the rotated value
4w o8 21 = ElelElelBElE| 2|2 wlwlAa %
Variable | & L' 55l z k5l z 2 2z £ 2 3 385 &K 85 &
ANY type variable anaegggEEWZQ"%:’%ﬁmg'"g"Q%
IN o|lo|o| o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY type.

= Function

It rotates input IN to the right as many as N bit number.

[1]O0]1]0]O]O[1]1]

1

11110]1]0]0]0

11

N
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m Program Example

7-106

This is the program that rotates input data value (2#1110_0011_0011_0001: 16#E331) to the right by 3 bits if
input %I10.0.0 is on.

1.LD
%1X0.0.0 ROR
|| EN  ENO |-
INVALUE - IN  OUT |- OUT_VALUE
3 N
2.ST

OUT_VALUE := ROR(EN:=%I1X0.0.0, IN:=IN_VALUE, N:=3);

(1) Set input variable of a data value to rotate as IN_VALUE.

(2) Insert bit number 3 into bit number input N.

(3) If the transition condition (%IX0.0.0) is on, function ROR (rotate Right) executes and data bit set as input variable is
rotated to the right by 3 bits and produces output ,OUT_VALUE.

INPUT (IN): IN_VALUE (WORD)=16#E331 | 1| 1]1]0][0]0]1[1][0]0[1[1]0]0]0O]1]
(N): 3 J, (ROR)
OUTPUT (OUT): OUT_VALUE (WORD) = 16#3ce6  |O[O[1[1]1[1]0]0JO[1]1]0[0[1]1]0]
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Selection from two inputs
S E L Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
G: selection
SEL INO: the value to be selected
BOOL — EN ENO =B00L IN1: the value to be selected
BOOL— G OUT = ANY
ANY = INO Output  ENO: outputs EN value as it
vy = N utpu : outputs EN value as it is
OUT: the selected value
IN1, IN2, OUT must be of all the same type.
2w 9|82 El-lElelElE F | w | w g
. le) X |35 E |5 zZ| 51z 2z 5 E| Q=2
Va”ab'e8%g§§%25%%s%5§55590g
ANY type variable
INO O O o o o o o o ) o o o O o O o O O O O
IN1 O o o o o o o o ) o o o O o O o O O O O
ouT ) ) O o o o o o o O o O o O O O O
m Function

If Gis O, INO is an output and if G is 1, IN1 is an output.
m Program Example

If the input (%MXO0) is on, this program selects an input between the two (VALUE1, VALUEZ2) and outputs the value as
described in S.

1.LD

%MXO SEL
} } EN ENO |

S 4G OUT — %QW0.0.0
VALUET — INO
VALUE2 — INT
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2.ST
%QWO0.0.0 := SEL(EN:=%MX0, G:=S, INO:=VALUE1, IN1:=VALUE2);

(1) If the transition condition (%MXO0) is on, function SEL executes.
(2) If S=1and VALUE1 = 16#1110, VALUEZ2 = 16#FF00, then output variable %QWO0.0.0 = 16#FF00.

INPUT (G) : S =1
(INO) : VALUE1(WORD) = 16#1110
(IN1) : VALUE2(WORD) = 16#FF00

‘L (SEL)

OUTPUT (OUT) : %QW0.0.0 (WORD) = 16#FF00
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Shift Left
S H L Availability XGI, XGR, XEC
Flags
Function Description
Input EN: IfENis 1, function is executes.
IN: bit string to be shifted
SHL
BOOL — EN ENO |~ BooL N: bit number to be shifted
*ANY_BIT— IN OUT —*ANY_BIT
INT N Output  ENO: outputs EN value as itis
OUT: the shifted value
2wl B8 = E | o] 2 w ]
vawe |88 8|6 25222258308 Ek85 ¢
ANY type variable @l o= 73 =) >S|5|xj3|F|B %
IN o|lo|o|o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT.

m Function

1. Itshifts input IN to the left as many as N bit number.
2. N number bit on the rightmost of input IN is filled with 0.

N will be filled with O
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m Program Example

This is the program that shifts input data value (2#1100_1100_1100_1100:16#CCCC) to the left by 3 bits if
input %IX0.0.0 is on

1.LD
%1X0.0.0 SHL
|| EN  ENO |-
IN.VALUE —{ IN  OUT |~ OUT_VALUE
3 N
2.8T

7-110

OUT_VALLUE := SHL(EN:=%I1X0.0.0, IN:=IN_VALUE, N:=3);

(1) Set the input variable IN_VALUE (2#1100_1100_1100_1100: 16#CCCC).

(2) Insert bit number 3 into N.

(3) If the transition condition (%1X0.0.0) is on, function SHL (shift Left) executes and data bit set as input variable
shifts to the left by 3 bits and produces output, OUT_VALUE.

INPUT (IN) : IN_VALUE (WORD) = 16#CCCC |1|1|o|o|1|1|o|o|1|1|o|o|1|1|o|o|
(N): 3 \L(ROL)
OUTPUT (OUT) : OUT_VALUE (WORD) = 1646660 |0[1]1]0[0[1]1]0[0]1[1]0][0]0]0]0]
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Shift Right
S H R Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
SHR IN: bit string to be shifted
BOOL — EN ENO —BOOL N: bit number to be shifted
*ANY_BIT— IN OUT —*ANY_BIT
INT—H N
Output ENO: outputs EN value as itis
OUT: the shifted value
_ ol 212 = E = = Q
Van'able8&%%%2222%2%%§QEE855
ANY type variable al @B 255 ° el 415|253 |5 FlalF %
IN o|lo|o|o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT.

m Function

1. It shifts input IN to the right as many as N bit number.
2. N number bit on the leftmost of input IN is filled with O.

N will be filled with 0
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m Program Example

1.LD
%MX0 SHR
|| EN ENO
IN.-VALUE —IN  OUT |- OUT_VALUE
3 N
2.8T

OUT_VALUE := SHR(EN:=%MXO0, IN:=IN_VALUE, N:=3);

(1) If the transition condition (%MXO0) is on, function SHL (Shift Left) executes.
(2) Data bit set as input variable shift to the right by 3 bits and produces outputs, OUT_VALUE.

INPUT (IN) : IN_VALUE (WORD) = 16#£331 [1[1]1]0]0J0[1]1][0]0]1]1]0[0]0[1]
(N): 3 \L(R?R

OUTPUT (OUT) : OUT_VALUE (WORD) = 16#1c66  |0[0]0[1]1]1]0]0[0]1[1]0[0][1]1]0]
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Sine operation
SI N Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
IN: input value of Sine operation (radian)
SIN
BOOL — EN ENO' —B0OL Output ENO: outputs EN value as it is
ANY_REAL — IN OUT —ANY_REAL
OUT: Sine operation result value
IN, OUT must be of the same data type.
I w [m)] E Q = = = | - L Q
Variable8;%2%%5%%%'%%%5@52555
ANY type variable D b2 |5 = = - %
IN
ouT
m Function

Finds the Sine operation value of IN and produces output, OUT.

OUT = SIN (IN)

m Program Example

1.LD

%1X0.0.0 SIN
|| EN  ENO -

INPUT — IN OUT — RESULT
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2.ST

RESULT := SIN(EN:=1X0.0.0, IN:=INPUT);

(1) If the transition condition (%1X0.0.0) is on, function SIN (Sine operation) executes.

(2) If the value of input variable INPUT is 1.0471 .. . (/3 rad = 60°), RESULT declared as output variable is 0.8660 ....

(\312). SINm/3)= 3/2 = 08660

INPUT (IN) : INPUT (REAL) =  1.0471

L(SIN)

OUTPUT (OUT) : RESULT (REAL) = 8.65976572E-01
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SINT type conversion
S I N T_TO_*** Availability XGl, XGR, XEC
Flags ERR, LER
Function Description
Input EN: executes the function in case of 1
SINT_TO_#+*x* IN: short Integer value
BOOL — EN ENO (= BOOL
SINT— IN OUT | *ANY Output  ENO: without an error, itis 1.
OUT: type-converted data
[m]
ANY type variable Va”'ab'eg%gg%%EEEEEE'%éé%E@Eé
ouT o|lololo]o olo|o|lo|lolo|o|o]o o
*ANY: exclude SINT, TIME, DATE, TOD and DT from ANY type.
m Function
It converts the IN type and outputs it as OUT.
Function Output type Description
SINT_TO_INT INT Converts into INT type normally.
SINT_TO_DINT DINT Converts into DINT type normally.
SINT_TO_LINT LINT Converts into LINT type normally.
SINT_TO_USINT USINT Ifinputis 0 ~ 127, normal conversion. Otherwise an error occurs.
SINT_TO _UINT UINT Ifinputis 0 ~ 127, normal conversion. Otherwise an error occurs.
SINT_TO_UDINT UDINT Ifinputis 0 ~ 127, normal conversion. Otherwise an error occurs.
SINT_TO_ULINT ULINT Ifinputis 0 ~ 127, normal conversion. Otherwise an error occurs.
SINT_TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
SINT_TO_BYTE BYTE Converts into BYTE type without changing the internal bit array.
SINT_TO_WORD WORD Converts into WORD type filling the upper bits with 0.
SINT_TO_DWORD DWORD Converts into DWORD type filling the upper bits with O.
SINT_TO _LWORD LWORD Converts into LWORD type filling the upper bits with O.
SINT_TO REAL REAL Converts SINT into REAL type normally.
SINT_TO_LREAL LREAL Converts SINT into LREAL type normally.
SINT_TO_STRING STRING Converts SINT into STRING type normally.
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= Flag
Flag Description
ERR If a conversion error occurs, ERR and _LER flags are set. If an error occurs, take the lower bits
B as many as bit number of output type and output it without changing the intemnal bit array.

m Program Example

1.LD
e SINT_TO_**+
|| EN  ENO
IN.VAL-{ IN OUT | OUT_VAL
2.8T

ST language doesn’t support SINT_TO_***
In case of SINT_TO _BYTE

OUT_VAL := SINT_TO_BYTE(EN:=%MJXO0, IN:=IN_VAL);

(1) If the input condition (%MXO0) is on, function SINT_TO_*** executes.

(2) If input variable IN_VAL (SINT type) = 64 (2#0100_0000), output variable OUT_ VAL (BYTE type) = 16440
(2#0100_0000).

INPUT (IN) : IN_VAL (SINT) =64(16#40) [0[1]0]0]0]0]0]0]

i (SINT_TO_BYTE)

OUTPUT (OUT) : OUT_VAL (BYTE) = 16#64(16#64)[0[ 1] 1] 0] 0] 1] 0] 0]
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Square root operation
SQRT Availability XGl, XGR, XEC

Flags ERR, LER

Function Description

Input  EN: executes the function in case of 1

IN: input value of square root operation

SQRT
BOOL — EN ENO —BOOL
ANY_REAL—{ IN OUT [—ANY_REAL Output ENO: without an error, itis 1.
OUT: square root value

IN, OUT must be of the same data type.
s w028 . ElelElE| a2 w w 2
vae (815151916 2 B 22528308 z5856¢8
ANY type variable @ o233 =) S| |x|3|F|0e %

IN o | o

ouT o | O

m Function

It finds the square root value of IN and output it as OUT.

ouT= +IN

= Flag

Flag Description
_ERR

If the value of IN is a negative number, ERR and LER flag are set.

m Program Example

1.LD

%MX0 SQRT
|| EN ENO |-

INPUT {IN  OUT —RESULT
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2.ST
RESULT := SQRT(EN:=%MX0, IN:=INPUT);

(1) If the transition condition (%MXO0) is on, function SQRT (square root operation) executes.
(2) If the value of input variable declared as INPUT is 9.0, RESULT declared as output variable is 3.0.

79.0 =30

INPUT (IN) : INPUT (REAL) = 9.0

J’ (SQRT)

OUTPUT (OUT) : RESULT (REAL) = 3.0
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STRING type conversion
k%%
STRI N G_TO_ Availability XGI, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: IfENis 1, function converts.
STRING_TO_*** IN: character string
BOOL — EN ENO [~ BOOL
— L —“ANY
STR=IN out Output ENO: without an error, itis 1.

OUT: type-converted data

[a e O]

alpllzie e El-lElelElE|Z| 2w W e

, vaisbe | Q5| & 9|6 2k 225 2 523 D=k 0|6 E

ANY type variable @|m| S % = 6|38 /5|8|s e |F|B|F =

IN
*ANY: exclude STRING from ANY type.

o
o
o
o
o
o
o
(0]
o
o
(¢]
o
o
o
o
o
o
o
o

m Function
1. Converts the IN type and outputs it as OUT.
Function Output type Description
STRING TO SINT SINT Converts STRING into SINT type.
STRING TO INT INT Converts STRING into INT type.
STRING TO DINT DINT Converts STRING into DINT type.
STRING TO LINT LINT Converts STRING into LINT type.
STRING TO USINT USINT Converts STRING into USINT type.
STRING TO UINT UINT Converts STRING into UINT type.
STRING TO UDINT UDINT Converts STRING into UDINT type.
STRING TO ULINT ULINT Converts STRING into ULINT type.
STRING TO BOOL BOOL Converts STRING into BOOL type.
STRING TO BYTE BYTE Converts STRING into BYTE type.
STRING_TO WORD WORD Converts STRING into WORD type.
STRING TO DWORD DWORD Converts STRING into DWORD type.
STRING_TO LWORD LWORD Converts STRING into LWORD type.
STRING _TO_REAL REAL Converts STRING into REAL type.
STRING TO LREAL LREAL Converts STRING into LREAL type.
STRING TO DT DT Converts STRING into DT type.
STRING TO DATE DATE Converts STRING into DATE type.
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Function Output type Description
STRING TO TOD TOD Converts STRING into TOD type.
STRING TO TIME TIME Converts STRING into TIME type.
= Flag
Flag Description

_ERR If input character type does not match with output data type, ERR and _LER flags are set.

m Program Example

1.LD
STRING_TO
%MX0 o
} } EN ENO |
INVAL —{IN  OUT |- OUT VAL
2. ST

ST language doesn’t support STRING_TO_***
In case of STRING_TO _REAL

OUT_VAL := STRING_TO_REAL(EN:=%MXO0, IN:=IN_VAL);

(1) If the input condition (%MXO0) is on, function STRING_TO_*** executes.
(2) If input variable IN_VAL (STRING) = -1.34E12’, output variable OUT_VAL (REAL) = -1.34E12.

INPUT (IN) © IN.VAL (STRING) = '~1.34E12'
l (STRING_TO_REAL)

OUTPUT (OUT) : OUT_VAL (REAL) = —-1.34E12
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Subtraction
S U B Availability XGI, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
SUB IN1: the value to be subtracted
BOOL — EN ENO —=BooL IN2: the value to subtract
ANY_NUM = N1 OUT = ANY_NUM
Output ENO: without an error, itis 1.
ANY_NUM—{ N2 OUT: the subtracted result value
The variables connected to IN1, IN2 and OUT must be of all
the same data type.
w22 o Ll e lElelelel ol 2 wlw 2
; o x| 5 zl Bz Z | =z | Z2|Z TS E|B8||Z
vaee 1215228525835 85538¢48¢#5°5¢
ANY type variable
IN1 o o o O o O o O O O
IN2 o o o O o O o O O O
ouT o o o O o O o O O O
m Function
It subtracts IN2 from IN1 and outputs it as OUT.
OUT = IN1—IN2
= Flag
Flag Description

_ERR If output value is out of range of related data type, ERR and _LER flags are set.

Y¢ If LREAL type operation exceeds the maximum or minimum value in the middle of operation because it performs
operation serially from IN1 to IN8, ERR, LER flagis set and the result is an unlimited or abnormal value.
(1.#INFO00000000000e+000, 1.#SNAN00000000000e+000, 1.#QNANO0000000000e+000)
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m Program Example

1.LD
“WIXO SuB
|| EN  ENO |-
VALUE1 —{INT  OUT (~ OUT_VAL
VALUE2 — IN2
2.8T

OUT_VAL := SUB(EN:=%MX0, IN1:=VALUE1, IN2:=VALUE?2);

(1) If the transition condition (%MXO0) is on, function SUB executes.
(2) If input variables VALUE1 = 300, VALUEZ2 = 200, OUT_VAL is 100 after the operation.

INPUT (IN1) : VALUE1 (INT) = 300(16#012C) |0|0|o|0|0|0|0|1|o|0|1|0| 1 |1|0|0|
-(SUB)

(IN2) : VALUE2(INT) = 200(16#00C8) (0| 0]|0]|0|0[0[0[0[1][1]0[0[1]0[0]0]

l

OUTPUT (OUT) : OUT_VAL (INT) = 100(16#0064) |0|0|0|0|0|0|0|0|0|1|1|0|0|1|0|0|
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Date subtraction
S U B_DATE Availability XGI, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
IN1: standard date
SUB_DATE IN2: the date to subtract
BOOL — EN ENO = BOOL
DATE— INT OUT —TIME
DATE— IN2 Output ENO: without an error, itis 1.
OUT: produces the difference between two dates as
time data.
m Function

It subtracts IN2 (specific date) from IN1 (standard date) and outputs the difference between two dates as OUT.

= Flag
Flag Description
If output value is out of range (TIME data type), ERRand LER flags are set.
_ERR An error occurs: 1) when date difference exceeds the range of TIME data type
(T#49D17H2M47S295MS); 2) the result of date operation is a negative number.

m Program Example

1.LD

%1X0.0.0
| |

SUB_DATE
EN ENO

CURRENT_DATE  —INT ouT

START_DATE —IN2

— WORK_DAY
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2.ST
WORK_DAY := SUB_DATE(EN:=%IX0.0.0, IN1:=CURRENT_DATE, IN2.=START_DATE);
(1) If the transition condition (%I1X0.0.0) is on, function SUB_DATE executes.

(2) Ifinput variable CURRENT_DATE is D#1995-12-15 and START_DATE is D#1995-11-1, the working days declared
as output variable WORK_DAY is T#44D.

INPUT (IN1) : CURRENT_DATE (DATE) = D#1995-12-15
(SUB_DATE)

(IN2) : START_DATE(DATE) = D#1995-11-1

\

OUTPUT (OUT) : WORK_DAY (TIME) = T#44D
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Date and Time subtraction
S U B_DT Availability XGI, XGR, XEC

Flags ERR, LER

Function Description
Input  EN: executes the function in case of 1
SUB_DT IN: standard date and time of day
BOOL — EN ENO —BOOL IN2: date and time of day to subtract

DATE_AND_TIME — IN1 ouT  TIME
DATE_AND_TIME —~ IN2

Output ENO: without an error, itis 1.
OUT: the subtracted result time

m Function

It subtracts IN2 (specific date and time of day) from IN1 (standard date and time of day) and outputs the time difference as

OUT.
= Flag
Flag Description
_ERR If output value is out of range of TIME data type, ERR and _LER flags are set.
If the result of date and time of day subtraction operation is a negative number, an error occurs.

m Program Example

1.LD

%MX0
| |

EN

CURRENT_DT —IN1
START_DT —IN2

SUB_OT

ENO |-

OUT = WORK_T IME
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2.ST

WORK_TIME := SUB_DT(EN:=%MXO0, IN1:=CURRNET_DT, IN2:=START_DT);

(1) Ifthe transition condition (%MX0) is on, function SUB_DT (Time and Date subtraction) executes.
(2) Ifthe current date and time of day CURRENT_DT is DT#1995-12-15-14:30:00 and the starting date and the time of
day to work START_DT is DT#1995-12-13-12:00:00, the continuous working time declared as output variable

WORK_TIME is T#2D2H30M.

INPUT (IN1) : CURRENT DT (DT) = DT#1995-12-15-14:30:00
(SUB_DATE)

(IN2) : START DT(DT) = DT#1995-12-13-12:00:00

!

OUTPUT (OUT) : WORK_TIME (TIME) = T#2D2H30M
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Time subtraction
S U B_TI M E Availability XGI, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
SUB_TINE IN1: standard time of day
BOOL — EN ENO —BOOL IN2: the time to subtract
TIME,TOD,DT— IN1 OUT f~TIME,TOD,DT Output ENO: without an error, itis 1.
TIME— IN2 OUT: the subtracted result time or time of day
OUT data type is the same as the input IN1 type.
Thatis, if IN1 type is TIME, OUT type must be TIME.
2wl 22 = E =] g w O]
Van'able8;%%;%%2%%%%%%5@%2555
ANY type variable D b2 F 3 = = e =R %
IN1 o o | O
ouT [} o | o

= Function

1. IfIN1is TIME, it subtracts the time from the standard time and produces OUT (time difference).
2. [fIN1is TIME_OF_DAY, it subtracts the time from the standard time of day and outputs the time of a day as OUT.
3. IfIN1 is DATE_AND_TIME, it subtracts the time from the standard date and the time of day and produces the

date and the time of day as OUT.

= Flag
Flag Description
If the output value is out of range of related data type, ERR and _LER flags are set.
_ERR If the result subtracting the time from the standard time is a negative number or the result subtracting
the time from the time of day is a negative number, an error occurs.
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m Program Example

1.LD

%1X0.0.0
| |

2.ST

TARGET_TIME —
ELABSED_TIME —

SUB_TIME
EN ENO
IN1 ouT
IN2

— TIME_TO_GO

TIME_TO_GO := SUB_TIME(EN:=%I1X0.0.0, IN1:=TARGET_TIME, IN2:=ELABSED_TIME);

(1) If the transition condition (%I1X0.0.0) is on, function SUB_TIME (time subtraction) executes.
(2) If total working time declared as input variable TARGET_TIME is T#2H30M, the elapsed time ELAPSED_TIME is
T#1H10M30S300MS, the remaining working time declared as output variable TIME_TO_GO is T#1H19M29S700MS.
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TOD Subtraction
S U B_TO D Availability XGl, XGR, XEC
Flags ERR, LER
Function Description

Input  EN: executes the function in case of 1

SUB_TOD IN1: standard time of day
BOOL — EN ENO — BOOL IN2: the time of day to subtract

TIME_OF_DAY — N1 OUT P~ TIME
TIME_OF_DAY — IN2

Output ENO: without an error, itis 1
OUT: the subtracted result time

m Function
It subtracts the IN2 (specific time of day) from IN1 (standard time of day) and outputs the time difference as OUT.

= Flag

Flag Description

_ERR If the result subtracting the time of day from the time of day is a negative number, an error occurs.

m Program Example

1.LD

%1X0.0.0 SUB_TOD
|| EN  ENO |-

END_TIME —IN1 OUT — WORK_T IME
START_TIME —IN2
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2.ST

WORK_TIME := SUB_TOD(EN:=%I1X0.0.0, IN1:=END_TIME, IN2:=START_TIME);

(1) Ifthe transition condition (%IX0.0.0) is on, function SUB_TOD (time of day subtraction) executes.
(2) If END_TIME declared as input variable is TOD#14:20:30.500 and the starting time to work, START_TIME is
TOD#12:00:00, the required time to work, WORK_TIME declared as output variable is T#2H20M30S500MS.

INPUT (IN1) : END_TIME (TOD) = TOD#14:20:30.500
(SUB_TOD)
(IN2) : START_TIME(TOD) = TOD#12:00:00

OUTPUT (OUT) : WORK_TIME (TIME) = T#2H20M30S500MS
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Tangent Operation
TAN Availability XGI, XGR, XEC
Flags
Function Description

Input  EN: executes the function in case of 1

IN: tangent input value (radian)

TAN
BOOL = EN ENO' —BO0L Output ENO: outputs EN value as itis
ANY_REAL — IN OUT —ANY_REAL
OUT: the result value of Tangent operation
IN, OUT must be of the same data type
- ol 2|09 = |- 4 o
vawe 8 £ 186 022222223558 E5856 ¢
ANY type variable @l o= 73 =) >S|5|xj3|F|B %
IN
ouT
m Function

It performs Tangent operation of IN and produces output, OUT.

OUT = TAN(IN)

m Program Example

1.LD

%MXO TAN
} } EN ENO

INPUT — IN OUT = RESULT
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2.ST

RESULT := TAN(EN:=%MX0, IN:=INPUT);

(1) If the transition condition (%MXO0) is on, function TAN (Tangent operation) executes.
(2) If the value of input variable declared as INPUT is 0.7853... (n/4 rad = 45°), RESULT declared as output variable is
1.0000.

TAN(/4) = 1

INPUT (IN) : INPUT (REAL) = 0.7853

J' (TAN)

OUTPUT (OUT) : RESULT (REAL) = 9.99803722E-01
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TIME type conversion

TI M E_TO_*** Availability XGl, XGR, XEC

Flags
Function Description
Input  EN: executes the function in case of 1
TIME_TO_***
IN: time data to be converted
BOOL — EN ENO —BOOL
OWORD, UDINT
TIME— IN 0T =stRING Output ENO: outputs EN value as itis
OUT: type-converted data
w22 o ElelElelelel ol 2 wlw 9
; o} x| 5 zl Bz Z | =z | Z2|Z TS E|8||Z
ANY type variable Va"ab'e8%%%%525§g5g5‘é5ﬁ590§)
ouT °) o) o
m Function

It converts the IN type and produces OUT.

Function Output type Description
Converts TIME into UDINT type. It converts only data type without

TIME_TO_UDINT UDINT
changing the data (intemal bit array state).

Converts TIME into DWORD type. It converts only data type without

TIME_TO_DWORD DWORD
changing the data (intemal bit array state).

TIME_TO_STRING STRING Converts TIME into STRING type.
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m Program Example

1.LD
TIME_TO
SWIXO _xx
|| EN  ENO |-
IN.VAL —IN OUT |- OUT_VAL
2. 8T

ST language doesn’t support TIME_TO_***
In case of TIME_TO_UDINT

OUT_VAL := TIME_TO_UDINT(EN:=%MXO0, IN:=IN_VAL);

(1) If the transition condition (%MXO0) is on, function TIME_TO_*** executes.

(2) If input variable IN_VAL (TIME) = T#120MS, output variable OUT_VAL (UDINT) = 120.

INPUT (IN) : IN_VAL (TIME) = T#120Ms(16#78) (0| 0[0]0|0[0[0|0[0[1[1]1[1]0]0]0]
\L (TIME_TO_UDINT)

OUTPUT (OUT) : OUT_VAL (UDINT) = 120(16#78) |o|o|o|o|o|o|o|o|o| 1 | 1 | 1 | 1 |o|o|o|
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TOD type conversion
k%%
TOD TO Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
TOD_TO_w*
IN: time of a day data to be converted
BOOL — EN ENO —BOOL
DWORD,UDINT
TINE OF DAY — IN 0T = sTRING Output ENO: outputs EN value as itis
OUT: type-converted data
w22 = ElelElelelel ol 2 wlw g
i S ARe z 5|z Z|z|Z|2 £ E8 |2
ANY type variable Va"able8%%%%525%%5%5‘§5ﬁ590%
ouT o o o
m Function
It converts the IN type and outputs it as OUT.
Output
Function Description
type
Converts TOD into UDINT type.
TOD_TO_UDINT UDINT

Converts only data type without changing a data (intermal bit array state).
Converts TOD into DWORD type.
Converts only data type without changing a data (intermal bit array state).
TOD_TO_STRING STRING Converts TOD into STRING type.

TOD_TO_DWORD DWORD
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m Program Example

1.LD
T0D_TO
“WIXO _wx
|| EN  ENO -
IN.VAL —IN  OUT |- OUT_VAL
2.8T

ST language doesn’t support TIME_TO_***
In case of TIME_TO_UDINT

OUT_VAL :=TOD_TO_STRING(EN:=%MX0, IN:=IN_VALY);

(1) If the transition condition (%MXO0) is on, function TOD_TO_*** executes.
(2) Ifinput variable IN_VAL (TOD) = TOD#12:00:00, output variable OUT_VAL (STRING) = ‘TOD#12:00:00'.

INPUT (IN) : IN_VAL (TOD) =  TOD#12:00:00

J, (TOD_TO_STRING)

OUTPUT (OUT) : OUT_VAL (STRING) = "'TOD#12:00:00'
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Round off the decimal fraction of IN and converts into

TRU N C integer number

Availability XGl, XGR, XEC
Flags ERR, LER
Function Description

Input  EN: executes the function in case of 1

TRUNC IN: REAL value to be converted

BOOL — EN ENO —BOOL
ANY_REAL— IN OUT |—=DINT,LINT

Output ENO: without an error, itis 1.
OUT: the Integer converted value

4 w98 B e Elel ElelElE 2|2 | wlLln g
Variable | 8 T 55|zt 2z 2z £/ 2 3 a8z k8|8
ANY type variable aﬂaeggggimzo_,%ggﬁmgi_g,_o%
IN o | o
OouT o | o
m Function
Function Input type Output type Description
TRUNG REAL DINT Round off the decimal fraction of input IN and outputs the
LREAL LINT Integer value as OUT.
= Flag
Flag Description
_ERR, _LER flags is set: 1) if the converted value is greater than maximum value of data type
_ERR connected to OUT; 2) if the variable connected to OUT is an Unsigned Integer and the converted
output value is a negative number, the output is 0.
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m Program Example

1.LD
SHIXO TRUNC
|| EN  ENO|-
REAL_VALUE - IN OUT |~ INT_VALUE
2.8T

INT_VALUE:=TRUNC(EN:=%MX0, IN:=REAL_VALUE);

(1) If the transition condition (%MXO0) is on, function TRUNC executes.
(2) If input variable REAL_VALUE (REAL) = 1.6, output variable INT_VALUE (INT) = 1. If REAL_VALUE(REAL) = -1.6,
INT_VALUE(INT) =-1.

INPUT (IN) : REAL_VALUE (REAL) = 1.6

l, (TRUNC)
OUTPUT (OUT) : INT_VALUE (INT) = 1
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UDINT type conversion
*%k*

UDINT_TO_ Availabilty XGl, XGR, XEC

Flags ERR, LER

Function Description

Input  EN: executes the function in case of 1
UDINT_TO_ s IN: Unsigned Double Integer value to be converted
BOOL — EN ENO —BOOL

UDINT— IN OUT |—*ANY Output ENO: outputs EN value as itis

OUT: type-converted data

2w 9|82 El- ElelElE | w | w g
. le) X |5 E| S zZ| 51z 2z 5 E| Q= Z
ANY type variable Variable 8%%%%525%%5%5555590%
ouT o o o o o o o o O o O O O O O O O
*ANY: exclude UDINT, DATE and DT from ANY type.
m Function
It converts the IN type and outputs it as OUT.
Output
Function Description
type
UDINT TO SINT SINT If input is 0~127, normal conversion. Otherwise an error occurs.
UDINT TO INT INT If input is 0~32,767, normal conversion. Otherwise an error occurs.
If input is 0~2,147,483,647, normal conversion. Otherwise an error
UDINT_TO_DINT DINT
occurs.
UDINT TO LINT LINT Converts UDINT into LINT type normally.
UDINT TO USINT USINT If input is 0~255, normal conversion. Otherwise an error occurs.
UDINT TO UINT UINT If input is 0~65,535, normal conversion. Otherwise an error occurs.
UDINT TO ULINT ULINT Converts UDINT into ULINT type normally.
UDINT TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
UDINT TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.
UDINT TO WORD WORD Takes the lower 16 bits and converts into WORD type.
UDINT_TO DWORD DWORD Converts into DWORD type without changing the internal bit array.
UDINT TO LWORD LWORD Converts into LWORD type filling the upper bits with 0.
Converts UDINT into REAL type.
UDINT_TO_REAL REAL ) . .
During the conversion, an error caused by the precision may occur.
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Output
Function Description
type
Converts UDINT into LREAL type.
UDINT_TO_LREAL LREAL
During the conversion, an error caused by the precision may occur.
Converts into TOD type without changing the internal bit array. However,
UDINT_TO_TOD TOD with a value out of TOD range (TOD#23:59:59.999), ERR, LER flags
are set and it is alternately converted within the range of TOD.
UDINT TO TIME TIME Converts into TIME type without changing the intemal bit array.
UDINT TO_STRING STRING Converts UDINT into STRING type.

= Flag
Flag Description
If a conversion error occurs, ERR and LER flags are set. If an error occurs, take the lower bits
_ERR as many as a bit number of an output data type and produces the output without changing the
internal bit array.

m Program Example

1.LD

EN

2. ST

IN_VAL — IN

UDINT_TO

*k*k

ENO —

OUT — OUT_VAL

ST language doesn’t support UDINT_TO_***
In case of UDINT_TO_TIME

OUT_VAL := UDINT_TO_TIME(EN:=%MXO0, IN:=IN_VAL);

(1) If the input condition (%MX0) is on, function UDINT_TO_*** will be executed.
(2) Ifinput variable IN_VAL (UDINT) = 123, output variable OUT_VAL (TIME) = T#123MS.
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UINT type conversion
*k%
U I NT_TO_ Availability XGI, XGR, XEC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
UINT_TO_xxx IN: Unsigned Integer value to be converted
BOOL — EN ENO —B0OL
UINT— IN OUT (= *ANY Output ENO: outputs EN value as it is
OUT: type-converted data
w22 o ElelElelelel ol 2 wlw 9
: Q x| S E Z Z |z I E Q|2
ANY type variable Vanable8%2%%%Z%§%%%5é%§ggog
ouT O o o o o o o o O o o O O O O O
*ANY: exclude UINT, TIME, TOD and DT from ANY type.
m Function
It converts the IN type and outputs it as OUT.
Function Output type Description
UINT TO SINT SINT If input is 0~127, normal conversion. Otherwise an error occurs.
UINT TO INT INT Ifinput is 0~32,767, normal conversion. Otherwise an error occurs.
UINT TO DINT DINT Converts UINT into UDINT type normally.
UINT TO LINT LINT Converts UINT into ULINT type normally.
UINT_TO_USINT USINT If input is 0~255, normal conversion. Otherwise an error occurs.
UINT TO UDINT UDINT Converts UINT into UDINT type normally.
UINT TO ULINT ULINT Converts UINT into ULINT type.
UINT TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
UINT TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.
UINT TO WORD WORD Converts into WORD type without changing the intemal bit array.
UINT TO DWORD DWORD Converts into DWORD type filling the upper bits with O.
UINT TO LWORD LWORD Converts into LWORD type filling the upper bits with 0.
UINT TO REAL REAL Converts UINT into REAL type.
UINT_TO _LREAL LREAL Converts UINT into LREAL type.
UINT_TO _DATE DATE Converts into DATE type without changing the internal bit array.
UINT TO STRING STRING Converts UINT into STRING type.
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= Flag
Flag Description
If a conversion error occurs, ERR and LER flags are set. If error occurs, it takes as many
_ERR lower bits as a bit number of output type and produces an output without changing its internal bit
array.

m Program Example

1.LD
UINT_TO
SHIXO e
|| EN  ENO|-
IN.VAL —IN OUT |- OUT_VAL
2. ST

ST language doesn’t support UINT_TO_***
In case of UINT_TO_WORD

OUT_VAL := UINT_TO_WORD(EN:=%MX0, IN:=IN_VAL),
(1) If the input condition (%MXO0) is on, function UINT_TO_*** executes.

() If input variable IN_VAL (UINT) = 255 (2#0000_0000_1111_1111), output variable OUT VAL (WORD) =
2#0000_0000_1111_1111.

INPUT (IN) : IN_VAL (UINT)= 255 |0|0[0Jo]ofofofo[1[1[1][1]1[1][1]1]
\L(UINT_TO_WORD)

OUTPUT (OUT): OUT_VAL (WORD) = 16#FF| 0| 0[ 0| 0] O[O[O|O[1[1[1]1[1]1[1]1]
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ULINT type conversion
*kk
U LI NT_TO_ Availability XGl, XGR, XEC
Flags ERR, LER
Function Description

Input  EN: executes the function in case of 1

ULINT_TO_*** IN: Unsigned Long Integer value to be converted
BOOL — EN ENO —BOOL
ULINT = IN OUT = *ANY Output  ENO: outputs EN value as itis

OUT: type-converted data

o
ANY type variable Va“'ab'eg:;:gg%(%?%%%%%%ﬁé%%@Eé
ouT ojlojo|lo|lo|lo|]oOo]O|O]|O o|lo| o] o ¢ ¢
*ANY: exclude UINT, TIME, TOD and DT from ANY type.
m Function
It converts the IN type and outputs it as OUT.
Function Output type Description
ULINT TO SINT SINT If input is 0~127, normal conversion. Otherwise an error occurs.
ULINT TO INT INT Ifinput is 0~32,767, normal conversion. Otherwise an error occurs.
ULINT TO DINT DINT If input is 0~2>"-1, normal conversion. Otherwise an error occurs.
ULINT TO LINT LINT If input is 0~2%-1, normal conversion. Otherwise an error occurs.
ULINT TO USINT USINT If input is 0~255, normal conversion. Otherwise an error occurs.
ULINT TO UINT UINT If input is 0~65,535, normal conversion. Otherwise an error occurs.
ULINT TO UDINT UDINT If input is 0~2%-1, normal conversion. Otherwise an error occurs.
ULINT TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
ULINT TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.
ULINT TO WORD WORD Takes the lower 16 bits and converts into WORD type.
ULINT TO DWORD DWORD Takes the lower 32 bits and converts into DWORD type.
ULINT TO LWORD LWORD Converts into LWORD type without changing the intemal bit array.
ULINT_TO_REAL REAL gﬁ:::r::eu ;Eljelrr;tic(;rf Eﬁ:r?:rec.;aused by the precision may occur.
ULINT TO_LREAL LREAL Converts ULINT into LREAL type.
During the conversion, an error caused by the precision may occur.
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Function Output type Description

ULINT_TO_STRING STRING Converts ULINT into STRING type.

= Flag

Flag Description

ERR If a conversion error occurs, _ERR and _LER flags are set. If error occurs, it takes as many lower

bits as a bit number of output type and produces an output without changing its internal bit array

m Program Example

1.LD
ULINT_TO
SHIXO _wx
|| EN  ENO|-
IN.VAL —IN OUT |~ OUT_VAL
2. ST

ST language doesn’t support ULINT_TO_***
In case of ULINT_TO_LINT

OUT_VAL := ULINT_TO_LINT(EN:=%MXO0, IN:=IN_VAL);

(1) If the input condition (%MX0) is on, function ULINT_TO_*** executes.
(2) If input variable IN_VAL (ULINT) = 123,567,899, then output variable OUT_VAL (LINT) = 123,567,899.

INPUT (IN) : IN_VAL (ULINT) = 123,567,899

J, (ULINT_TO_LINT)

OUTPUT (OUT) : OUT_VAL (LINT) = 123,567,899
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USINT type conversion
k%%
U S I NT_TO_ Availability XGI, XGR, XEC
Flags ERR, LER
Function Description

Input  EN: executes the function in case of 1

* k%
USINT_TO IN: To convert Unsigned Short Integer value.
BOOL — EN ENO —BOOL
USINT— IN OUT p=~*ANY .
Output ENO: outputs EN value as it is
OUT: type-converted data

2w 9812 El- ElelElE | w | w g
i S RS z|l5z Z Zz| 2|2 31Y E 8 k2
ANY type variable Vaile | @ | & sz 25/2/8/5/83 5 5|3 é £ 3R °E
ouT ojlojJo|o|lo|o]O] O] O o|lo|lo|o|o [}

*ANY: exclude USINT, TIME, DATE, TOD and DT from ANY type.
m Function

It converts the IN type and outputs it as OUT.

Function Output type Description
USINT TO SINT SINT If input is 0~127, normal conversion. Otherwise an error occurs.
USINT TO INT INT Converts USINT into INT type normally.
USINT TO DINT DINT Converts USINT into DINT type normally.
USINT TO LINT LINT Converts USINT into LINT type normally.
USINT_TO _UINT UINT Converts USINT into UINT type normally.
USINT_TO_UDINT UDINT Converts USINT into UDINT type normally.
USINT_TO_ULINT ULINT Converts USINT into ULINT type normally.
USINT_TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
USINT TO BYTE BYTE Converts into BYTE type without changing the internal bit array.
USINT TO WORD WORD Converts into WORD type filling the upper bits with 0.
USINT TO DWORD DWORD Converts into DWORD type filling the upper bits with 0.
USINT TO LWORD LWORD Converts into LWORD type filling the upper bits with 0.
USINT _TO_REAL REAL Converts USINT into REAL type.
USINT _TO LREAL LREAL Converts USINT into LREAL type.
USINT _TO_STRING STRING Converts USINT into STRING type.
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= Flag

Flag Description

ERR If a conversion error occurs, ERR and _LER flags are set. If error occurs, it takes as many lower

bits as a bit number of output type and produces an output without changing its intemal bit array.

m Program Example

1.LD
USINT_TO
SHIXO _wx
|| EN  ENO|-
IN.VAL —IN OUT |~ OUT_VAL
2.sT

ST language doesn’t support USINT_TO_***
In case of USINT_TO_SINT

OUT_VAL := USINT_TO_SINT(EN:=%MX0, IN:=IN_VAL);

(1) If the input condition (%MX0) is on, function ULINT_TO_*** executes.
(2) If input variable IN_VAL (USINT) = 123, output variable OUT_VAL (SINT) = 123.

INPUT (IN) : IN_VAL (USINT) = 123(16#78) | O] 1[1[1[1][0][1[1]

l (UINT_TO_SINT)

OUTPUT (OUT): OUT_VAL (SINT) = 123(16#7B) [O[1[1[1]1]0] 1] 1]
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Initialize Watch_Dog timer

WDT_RST Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
REQ: requires to initialize watchdog timer
WOT_RST
BOOL — EN ENO [~ BOOL
BOOL — REQ oUT BOOL Output ENO: outputs EN value as itis

OUT: After Watch Dog timer initialization, output is 1

m Function

1. Iltresets Watch-Dog Timer among the programs.
2. Available to use in case that scan time exceeds Watch-Dog Time set by the condition in the program.
3. Ifscan time exceeds the scan Watch_Dog Time, change the scan time with the setting value of scan Watch_Dog

Timer.

4. Care must be taken so that either the time from O line of program to WDT_RST function T1 or the time from
WDT_RST function to the time by the end of program T2 does not exceed the setting value of scan Watch_Dog

Timer.

Program
start

WDT-RST Program

11

T2

Y

-
-«

oy
Lol B

5.  WDT_RST function is available to use several times during 1 scan.
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m Program Example

This is the program that the time to execute the program becomes 300ms according to the transition condition in the

program of which scan Watch_Dog timer is set as 200ms.

— WDT_OK

1.LD
Program with total 300 ms scan time
Oms r---
i Program with 150 ms scan time
| | IX0 WOT_RST
150ms | | | EN ENO
| 1— REQ ouT
i Program with 150 ms scan time
300ms L---
2. ST

WDT_OK := WDT_RST(EN:=%MX0, REQ:=%MX0);

(1) If the transition condition (%MXO0) is on, function WDT-RST executes.

(2) If WDT-RST function executes, it is available to set the program that extends the scan time to 300ms according to
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WORD type conversion
k%%
WO RD_TO_ Availability XGI, XGR, XEC
Flags
Function Description
Input  EN: executes the function in case of 1
WORD_TO_x IN: Bit string to be converted (16 bit)
BOOL — EN ENO —B0OL
WoRD = N OUT: = *ANY Output ENO: outputs EN value as it is
OUT: type-converted data
Jlwlol22 = Ele lElelelel a2 wlw 9
: Q x| g E Z Z |z I E| Q|2
ANY type variable Variable 8%%)%%%;%%%%%5@%559'3%
ouT o| o o|lo|lo|lo|lo|lo|Oo]O]| O] O o o

*ANY: exclude WORD, REAL, LREAL, TIME, TOD and DT from ANY type.

m Function
It converts the IN type and outputs it as OUT.
Function Output type Description
WORD TO SINT SINT Takes the lower 8 bits and converts into SINT type.
WORD TO INT INT Converts into INT type without changing the internal bit array.
WORD TO DINT DINT Converts into DINT type filling the upper bits with 0.
WORD TO LINT LINT Converts into LINT type filling the upper bits with 0.
WORD TO USINT USINT Takes the lower 8 bits and converts into SINT type.
WORD TO UINT UINT Converts into INT type without changing the intemal bit array.
WORD TO UDINT UDINT Converts into DINT type filling the upper bits with 0.
WORD TO ULINT ULINT Converts into LINT type filling the upper bits with 0.
WORD TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
WORD TO BYTE BYTE Takes the lower 8 bits and converts into SINT type.
WORD TO DWORD DWORD Converts into DWORD type filling the upper bits with 0.
WORD TO LWORD LWORD Converts into LWORD type filling the upper bits with 0.
WORD TO DATE DATE Converts into DATE type without changing the internal bit array.
WORD _TO _STRING STRING Converts WORD into STRING type.
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m Program Example

1.LD
‘ %MXO WORD_TO_#x*
|| EN  ENO |-
IN_VAL — IN 0UT |- 0UT_VAL
2. ST

ST language doesn't support WORD_TO_***
In case of WORD_TO_INT

OUT_VAL := WORD_TO_INT(EN:=%MXO0, IN:=IN_VAL);

(1) If the input condition (%MXO0) is on, function WORD-TO-"** executes.

(2) If input variable IN_VAL (WORD) = 2#0001_0001_0001_0001, output variable OUT_VAL (INT) = 4,096 + 256 + 16
+1=4,369

INPUT (IN) : IN_VAL (WORD) = 16#1111 [ 0] 0] O[ 1] 0] 0[ 0] 1] 0] 0] 0[1] 0] 0] 0 1]
l (WORD_TO_INT)

OUTPUT (OUT) : OUT_VAL (INT) = 4,369 (16#1111) 0] 0] 0[ 1] 0] 0] 0] 1] 0] 0J0[1]0]0[ 0] 1]
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Exclusive OR

XO R Availability XGl, XGR, XEC

Flags

Function Description

Input  EN: executes the function in case of 1
IN1: the value to be XOR

XOR IN2: the value to be XOR
BOOL — EN ENO — BOOL Input variable number can be extended up to 8.
ANY_BIT — IN1 OUT = ANY_BIT
ANY_BIT — IN2
Output ENO: outputs EN value as it is
OUT: the result of XOR operation
IN1, IN2, OUT must be of all the same data type.
4 |lw| QO Q9 = Ele|lal 2 L Q
vawe 2 E1858 022252528358 E585 ¢
ANY type variable @ b 2535 =) = =R R %
IN olo|o|] o] o
ouT olo|o] o] o
m Function

1. Do XOR operation for IN1 and IN2 per bit and to produces OUT.
IN1 1111 ..... 0000
XOR
IN2 1010....1010
ouT  0101....1010
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m Program Example

1.LD
X0 XOR
| N ENO -
WB10 —{INT  OUT - %0B0.0.0
ABC —{IN2
2. ST

ST language doesn’t support XOR
In case of XOR2_BYTE

%QB0.0.0 := XOR2_BYTE(EN:=%MX0, IN1:=%MB10, IN2:=ABC);

(1) If the transition condition (%MXO0) is on, function XOR executes.

(2) If input variable %MB10 = 1100_1100, ABC = 1111_0000, the result of XOR operation for two inputs is %QB0.0.0 =
0011_1100.

INPUT (IN1) : %MB10 (BYTE)=16#cC [ 1] 1][o]o[1[1]0] 0]

XOR

(IN2): ABCBYTE)=16#F0 | 1]|1[1]1][0]00]0]

\J

OUTPUT (OUT): %QB0.0.0 BYTE)=16#3C (0| o|1|1[1]1][0]0]
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Converting ANY Type to BCD type

**k%

_TO_BC D Availability XGlI, XGR, XEC

Flags ERR, LER
Function Description
Input EN: execute the function in case of 1
*xx_T0_BCD IN: enter ANY_BIT with BCD type data
BOOL — EN ENO — BOOL
ANY_INT— N OUT {— *ANY_BIT Output ENO: outputs EN value as it is

OUT: type converted data

aln ©
I TR I = R I '_'_'_'_'_'__'_IUJL“D 2
e |8 58/89588253358308¢385¢
ANY type variable Q| ml=| 5|5 ) 5|35 o a e
IN o|lo|lo|lo]o]o]o]o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL type from ANY_BIT.
m Function

It converts the IN type and outputs it as OUT

Function Input type Output type Description
SINT_TO_BCD_BYTE SINT BYTE
INT_TO_BCD_WORD INT WORD
DINT_TO_BCD_DWORD DINT DWORD Converting ANY type to BCD type.
LINT_TO_BCD_LWORD LINT LWORD Normally converted as long as it is BCD value.
USINT_TO_BCD_BYTE USINT BYTE (if input data type is WORD, the values, 0 ~16#9999
UINT TO_BCD_WORD UINT WORD | @renomally converted)
UDINT_TO_BCD_DWORD UDINT DWORD
ULINT_TO_BCD_LWORD ULINT LWORD
= Flag
Flag Description
_ERR If IN is not the data within BCD range, outputis 0; _ERR and _LER flags are set.
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m Program Example

1.LD
‘ %MXO x#x_T0_BCD
|| EN  ENO |-
IN.VAL -{ IN  OUT | BCD_VAL
2.ST

ST language doesn’t support **_TO_BCD
In case of SINT_TO_BCD_BYTE

BCD_VAL :=SINT_TO_BCD_BYTE(EN:=%MX0, IN:=IN_VAL);
(1) If the execution condition (%MX0) is on, SINT_TO_BCD function executes.

(2) If IN_VAL (SINT type) = 16#22(2#0001_0110), BCD_VAL (BYTE type) = 16#22 (2#0010_0010) declared as a
function’s output variable is produced.

INPUT (IN) IN_VAL (SINT)=22  [0]O]O]1]0[1]1]0]

J,SINT_TO_BCD_BYTE

OUTPUT (OUT): BCD_VAL (BYTE) = 16#22 [0[0]1]0]0]0]1]0]
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Ch 8. Application Functions

This chapter describes application functions unlike the basic functions described in the previous chapter.
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Input : ASCII Array, Output: BCD Array

ARY_AS C_TO_BC D Availability XGl, XGR, XEC

Flags _ERR, LER

Function Description

ARY_ASC Input IIEl\ll\j :;gtlzlufrf ;I;?ng:\tction in case of 1
_TO_BCD :
BOOL — EN ENO — BooL Output ENO: without an error, itis 1
ARRAY OF —{ |N OUT — ARRAY OF OUT: BCD Array output
WORD BYTE

m Function

It converts a word aray input (ASCII data) to a byte amay output (BCD data).

B15 B12 B11B8 B7 B4 B3 BO B7 B4B3 B0
N[0l 8 | o [i3 ] 1iea—'1" ouTlol| O 1
IN(11] 8 | 8| 3] 9 out[t]l 8 | 9

N[ 3] 3] 3] 4] outlnl[ 3 T 4]

= Flag

Flag Description

If the number of each input/output amay is different, there’s no change in OUT data, and _ERR and _LER
flags are set. If the elements of IN array are not between 0 and 9 (hexadecimal), its responding elements of
OUT array are 16#00 (while other elements of IN1 are nomally converted), and ERR and _LER flags are

_ERR

set.

Y If the number of each input/output array is different, ERR and _LER flags occur; if output array variable is

omitted, the number of array is regarded as ‘0’ and _ERR and _LER flags occur.
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m Program Example

1.LD
ARY_ASC
SGIXO _T0_BCD
|| EN  ENO |-
ASC_ARY — N OUT |~ BCD_ARY
2.8T

CD_ARY := ARY_ASC_TO_BCD(EN:=%MX0, IN:=ASC_ARY);

(1) If the transition condition (%MXO0) is on, ARY_ASC_TO_BCD function executes.
(2) Ifthe input ASC_ARY data is

ASC_ARY[0] 3031
ASC_ARY[1] 3839
ASC_ARY[?] 3334

Output BCD_ARY data is as follows.

BYTE_ARYJ[0] 01
BYTE_ARY[1] 89
BYTE_ARY[2] 34
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Input: ASCIl  Array, Output: BYTE Array

ARY_AS C_TO_BYTE Availability XGl, XGR, XEC

Flags _ERR, LER
Function Description
ATROY_BAYSTCE Input EN: executes the function in case of 1
- IN1: ASCII Array input
BOOL = EN ENO = BOOL _ .
ARRAY OF — IN OUT b= ARRAY OF Output ENO: without an error, it is 1
WORD BYTE OUT: BYTE Array output

m Function

It converts a word array input (ASCII data) to a byte array output (hexadecimal).

B15B12 B11B8 B7 B4 B3 B0 B7 B4B3 BO
IN[jO] [ 3 4 |i4 1 a— A ouT[o] [ 4 A
IN[] | 3 3 4 6 ouT[]| 3 F
N [ 3] 2] 3] 9] outim [ 2 T 9 ]
= Flag
Flag Description
If the number of each input/output amay is different, there’s no change in OUT data, and _ERR and _LER flags
_ERR are set. If the elements of IN array are not between 0 and F (hexadecimal), its responding elements of OUT
amay are 0 (while other elements of IN1 are normally converted), and _ERR and _LER flags are set.

v¢ If the number of each input/output array is different, ERR and _LER flags occur; if output array variable is

omitted, the number of array is regarded as ‘0’ and _ERR and _LER flags occur.
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m Program Example

1.LD
ARY_ASC
%MXO _TO_BYTE
} } EN ENO |
ASC_ARY — IN 0UT | BYTE_ARY
2.ST

YTE_ARY := ARY_ASC_TO BYTE(EN:=%MX0, IN:=ASC_ARY);

(1) If the transition condition is (%MXO0) is on, ARY_ASC_TO_BYTE function executes.
(2) If Input ASC_ARY is as below;,

ASC_ARYI[0] 3441
ASC_ARY[1] 3346
ASC_ARY[2] 3239

Output BYTE_ARY data is as follows.

BYTE_ARY[0] 4A
BYTE_ARY[1] 3F
BYTE_ARY[2] 29
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Finds an average of an array
ARY AVE Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
ARY_AVE IN: data array for average
BOOL — EN ENO - BOOL INDX: starting point to average in an array
A/F:mYN% — N oUT ANy UM LEN: number of array elements for average
- — INDX
: m LEN Output ENO: without an error, it will be 1
] OUT: average of an array
4 |lwla B2 ElelElelElE|2| 2 |w Wl 2
e (815162952 328358308¢75825¢E
ANY type variable @ = 8|3 > 2> — )
IN @] O @] ©] O O O O O O
ouT O O O O O o O O O O

= Function

1. ARY_AVE function finds an average for a specified length of an amay.
2. Inputand output array is the same type.

3. IfLEN is a negative number, it finds an average between INDX (Array index) and ‘INDX — |LENY. Its output is rounded off.

Function Output type Description
ARY_AVE SINT Finds an average for SINT value (decimal is rounded off)
ARY_AVE INT Finds an average for INT value (decimal is rounded off)
ARY AVE DINT Finds an average for DINT value (decimal is rounded off)
ARY AVE LINT Finds an average for LINT value (decimal is rounded off)
ARY AVE USINT Finds an average for USINT value (decimal is rounded off)
ARY AVE UINT Finds an average for UINT value (decimal is rounded off)
ARY AVE UDINT Finds an average for UDINT value (decimal is rounded off)
ARY AVE ULINT Finds an average for ULINT value (decimal is rounded off)
ARY AVE REAL Finds an average for REAL value.
ARY AVE LREAL Finds an average for LREAL value.
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= Flag
Flag Description
If itis designated beyond the array range, ERRand _LER flags are set.
If an error occurs, the output is 0.
_ERR 3% An error occurs when:

INDX < 0 or INDX > max. number of IN
INDX + LEN > max. number of IN

m Program Example

ARY_AVE
EN ENO —
IN OUT — RESULT
INDX
LEN

1.LD
%1X1.1.6
| |
[
IN_ARY —
3
6 —
2.ST

RESULT := ARY_AVE(EN:=%IX1.1.6, IN:=IN_ARY, INDX:=3, LEN:=6);

IN_ARY <
10-INT Arrary

©O© 0O N OO 00 WO N = C

\

11,245

23,454

8,764

9,563

18,764

7,765

9,563+18,764+7,765+29,215+21,004+10,048
=16,044.83 = 16,045

29,215

21,004

10,048

18,081

6

(1) Ifinput transition condition (%1X1.1.6) is On, ARY_AVE_INT function executes.

(2) If the value within ARRAY is as same as the above-presented picture, it calculates the average value of 6 from the 3rd
of Array Index.

(3) Since the mean value is 16,044.8 but its output type is INT, it rounds off and outputs 16,045.
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Input: BCD Array, Output: ASCII Array

ARY_BCD _TO_ASC Availability XGl, XGR, XEC

Flags _ERR, LER

Function Description

Input  EN: executes the function in case of 1

ARY_BCD IN: BCD array input
_TO_ASC
Output ENO: without an error, it is 1
BOOL — EN ENO — BOOL OUT: ASCll array output
ARRAY OF == IN OUT — ARRAY OF
BYTE WORD

m Function
It converts a byte array input (BCD) to a word array (ASCII).

B7 B4 B3 B0 B15 B12 B11 B8 B7 B4 B3 B0
INO]| O 1 ouTio] | 3 0 [i3 ] 1ie—"1
IN[1]| 8 9 ouT[] | 3 8 3 9
N 2 ] 5 ] outm [3 ] 4] 3] 5]
= Flag
Flag Description

If the number of each input/output amay is different, there's no change in OUT data, and _ERR and _LER flags

_ERR are set. If the elements of IN array are not between 0 and 9 (hexadecimal), its responding elements of OUT

amay are 0 (while other elements of IN1 are normally converted), and _ERR and _LER flags are set.

v¢ If the number of each input/output array is different, ERR and _LER flags occur; if output array variable is

omitted, the number of array is regarded as ‘0’ and _ERR and _LER flags occur.
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m Program Example

1.LD
ARY_BCD
SWIXO _TO_ASC
|| EN  ENO
BYTE_ARY —{ IN  OUT |~ ASC_ARY
2.8T

ASC_ARY := ARY_BCD_TO_ASC(EN:=%MX0, IN:=BCD_ARY);

(1) If the transition condition (%MXO0) is on, ARY_BCD_TO_ASC function executes.
(2) If the input BCD_ARY is as below:

BYTE_ARY[0] 01
BYTE_ARY[1] 89
BYTE_ARY[2] 45

Output ASC_ARY is as follows:

ASC_ARY[0] 3031
ASC_ARY[1] 3839
ASC_ARY[?] 3435
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Input: BYTE Array, Output: ASCII Array

ARY_BYT E_TO_ASC Availability XGl, XGR, XEC

Flags _ERR, LER

Function Description

Input  EN: executes the function in case of 1

ARY_BYTE IN: BYTE array input
_TO_ASC
BOOL — EN ENO b= BooL Output ENO: without an error, it is 1
ARRARY OF —| IN OUT |~ ARRARY OF OUT: ASCII Array output
BYTE WORD

m Function

It converts a byte amay input (HEX) to a word aray (ASCII).

= Flag

B7 B4 B3 BO B15 B12B11 B8 B7 B4B3 BO
IN[O] [ 4 A out[o] | 3 4 |ia 14— A
IN[1] | 3 F outi] [ 3 3 4 6
Nl [2 [ 9 ] outm [ 3] 2] 3] 9 |
Flag Description
ERR If the number of each input/output array is different, there's no change in OUT data, and_ERR and _LER flags
- are set.
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m Program Example

1.LD
ARY_BYTE
SWIXO _TO_ASC
|| EN  ENOf-
BYTE_ARY —{ IN  OUT |~ ASC_ARY
2.8T

ASC_ARY := ARY_BYTE_TO_ASC(EN:=%MX0, IN:=BYTE_ARY);

(1) If the transition condition (%MXO0) is on, ARY_BYTE_TO_ASC function executes.
(2) Ifthe input BYTE_ARY is as below:

BYTE_ARY[0] 4A
BYTE_ARY[1] 3F
BYTE_ARY[2] 29

The output ASC_ARY is as follows:

ASC_ARY[0] 3441
ASC_ARY[1] 3346
ASC_ARY[?] 3239
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Array comparison
ARY CMP Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
ARY_CMP IN1: first array to compare
BOOL — EN ENO |— BOOL IN1_INDX : starting point in 1% array for comparison
*ARRAY INT oUT = BooL IN2: second array to compare
OF ANY 1 IN2_INDX : starting point in 2™ array for comparison
IN1_INDX
INT = LEN: number of elements to compare
~aRaY _| N2
OF ANY | INZ2_INDX Output  ENO: without an error, it is 1
INT — LEN OUT: if two arrays are equal, it is 1
INT —
= | w|Q E Q = ElE|a L Q
wae | ZEIB8 82222822230 ¢E85¢
ANY type variable @ D=3 3 = = = %
IN1 olojlo|lo|lo|lo|o]J]O|O|]O|O|O|O|]O]O|O|O|O|O
IN2 olojlo|lo|lo|lo|o]O|O|]O|O|O|O|]O]O|O|O|O|O

*ARRAY OF ANY: exclude STRING from ANY type.

m Function

1.

It compares two arays whether they have the same value.

2. IfLENis a negative number, it compares two arrays between IN*_INDX (Array INDX) and “Array INDX — |LEN].”
Function Input amay type Description
ARY CMP BOOL Compares two BOOL Arrays.
ARY CMP BYTE Compares two BYTE Arrays.
ARY_CMP WORD Compares two WORD Arays.
ARY_CMP DWORD Compares two DWORD Arrays.
ARY CMP LWORD Compares two LWORD Arrays.
ARY_CMP SINT Compares two SINT Arrays.
ARY _CMP INT Compares two INT Arrays.
ARY_CMP DINT Compares two DINT Arrays.
ARY _CMP LINT Compares two LINT Arays.
ARY _CMP USINT Compares two USINT Arrays.
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Function Input armay type Description
ARY_CMP UINT Compares two UINT Amays.
ARY_CMP UDINT Compares two UDINT Arrays.
ARY_CMP ULINT Compares two ULINT Arrays.
ARY CMP REAL Compares two REAL Arrays.
ARY_CMP LREAL Compares two LREAL Arrays.
ARY_CMP TIME Compares two TIME Arrays.
ARY_CMP DATE Compares two DATE Arays.
ARY _CMP TOD Compares two TOD Arrays.
ARY_CMP DT Compares two DT Arrays.

= Flag
Flag Description

If itis designated beyond the amay range, ERRand | ER flags are set.
* An error occurs when:
IN1_INDX < 0 or IN1_INDX > max. number of IN1
IN2_INDX < 0 or IN2_INDX > max. number of IN2
IN1_INDX + LEN > max. number of IN1
IN2_INDX + LEN > max. number of IN2

_ERR

m Program Example
1.LD

ARY_CMP

} } EN ENO |

IN_ARY1 — IN1 OUT |~ %QX1.3.2

IN1_

10 Inox

IN_ARY2 — IN2

IN2_

0 7 1xox

10 — LEN

2.8ST
%QX1.3.2 := ARY_CMP(EN:=%MX0, IN1:=IN_ARY1, IN1_INDX:=10, IN2:=IN_ARY2, IN2_INDX:=0, LEN:=10);
(1) If the input transition condition (%MXO0) is on, ARY_CMP function executes.
(2) When IN_ARY1 is a time array with 100 elements and IN_ARY?2 is a time array with 10 elements, if the elements
from 11" to 20" of IN_ARY1 and the elements of IN_ARY 2 are equal, the output %Q1.3.2 is on.
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Filling an array with data
ARY FLL Availability XGI, XGR, XEC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
ARY_FLL DATA: the data to fill an array
BOOL — EN ENO | BooL INDX: starting point of an array to be filled
ANY ] pATA oUT — BooL LEN: number of array elements to be filled
HARRAY 1SRG __ SRC |~ *ARRAY _ N
OF ANY | INDX OF ANY Output ENO: without an error, itis 1
INT OUT: without an error, it is 1
INT =] LEN
InfOut SRC: an array to be filled
4 | w8 E ) = E | = = w 9
vawe 8 E/865 2222222335 0¢EEK85 ¢
ANY type variable @ D=3 3 = S =R %
DATA olo|lojJ]o|lo|lo|o|]o|lOo|]O]O|O|O|]O]O|O|]O|]O]|O
SRC olo|lojJ]o|lo|o|o|]Oo|lO|]O]O|O|O|]O]O|O|]O|]O]|O

*ARRAY OF ANY: exclude STRING from ANY type.

m Function

1. ltfils an array with the input data.

2. IfLENis minus, itfils an amay from INDX to “INDX— |LEN].”

Function Infout amay type Description
ARY FLL BOOL Fills a BOOL Array with the input data.
ARY FLL BYTE Fills a BYTE Array with the input data.
ARY FLL WORD Fills a WORD Array with the input data.
ARY FLL DWORD Fills a DWORD Array with the input data.
ARY FLL LWORD Fils a LWORD Armray with the input data.
ARY FLL SINT Fills a SINT Array with the input data.
ARY FLL INT Fills a INT Array with the input data.
ARY FLL DINT Fills a DINT Array with the input data.
ARY FLL LINT Fills a LINT Array with the input data.
ARY FLL USINT Fills a USINT Array with the input data.
ARY FLL UINT Fills a UINT Array with the input data.
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Function Infout array type Description
ARY FLL UDINT Fills a UDINT Amray with the input data.
ARY FLL ULINT Fills a ULINT Aray with the input data.
ARY FLL REAL Fills a REAL Armay with the input data.
ARY FLL LREAL Fills a LREAL Array with the input data.
ARY FLL TIME Fills a TIME Array with the input data.
ARY FLL DATE Fills a DATE Array with the input data.
ARY FLL TOD Fills a TOD Array with the input data.
ARY FLL DT Fils a DT Array with the input data.

= Flag
Flag Description

If itis designated beyond the array range, ERRand _LER flags are set.
If an error occurs, there’s no change in arays and OUT is Off.

_ERR 1% An error occurs when:

INDX < 0 or INDX > max. element number of IN

INDX + LEN > max. element number of IN

m Program Example

1.LD
%MXO ARY_FLL
} } EN ENO |
34 — DATA OUT |
IN.ARY — N IN | IN_ARY
2 — INDX
4 — LEN
_ERR _LER %QX1.3.15
[ | | | ()
| |
2.ST

OUT :=ARY_FLL(EN:=%MX0, DATA:=34, SRC:=IN_ARY, INDX:=2, LEN:=4);
IF_ERR=1AND _LER=1THAN %QX1.3.15:=1;
END_IF;
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IN_ARY 10—-INT Arrary
A
— N
0 1 2 3 4 5 6 7 8 9
23 31 34 34 34 34 45 98 85 32
-t >

It fills 4 elements starting from Array Index 2

(1) If input condition (%MXO0) is on, ARY_FLL function executes.

(2) Itfills 4 elements of IN_ARY starting from INDX with 34.

(3) If LEN is 9, it is beyond the array range and an error occurs; _ERR and _LER flags are on and the output
(%QX1.13.15) is on.
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Array move
ARY_M OVE Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN : executes the function in case of 1

MOVE_NUM: array number to move

ARY_ MOVE IN: array variable to move (STRING type, unavailable)
BooL — EN ENO  |— BOOL IN_INDX: starting pointer of array to move
INT — MOVE_NUM  OUT |— =ARRARY OUT_INDX: starting pointer of array to be moved
*ARRARY _| | OF ANY
* /m —] IN_INDX
INT —] OUT_INDX Output ENO: without an error, it is 1
OUT: array variable to be moved (STRING type,
unavailable)
4w 9 B8 & = ElelBElE| 2|2 |w|w 2
e (858 98522283258308¢F585¢
ANY type variable @M= 33 = 5|5 |3 a %
IN O O O O o O O O O O O o O O O O O O O
ouT olojlo|lo|lo|lo|o]OoO|O|]O|O|O|O|]O]O|O|O|O|O

*ARRAY OF ANY: exclude STRING from  ANY type.

m Function
1. KfENis 1, it moves IN data to OUT.
2. Itcopies MOVE_NUM elements of IN (from IN_INDX) and pastes it in OUT (from OUT_INDX).
3. INand OUT are the same data type (the number of each array can be different).
4. The data size is as follows:
Data size Variable type
1 Bit BOOL

8 Bit BYTE/ SINT/ USINT

16 Bit WORD /INT /UINT / DATE

32 Bit DWORD /DINT /UDINT / TIME / TOD

64 Bit DT
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= Flag
Flag Description
An error occurs when IN and OUT array data sizes are different. An error occurs when 1)
the array number of IN Array < (IN_INDX + MOVE_NUM) and 2) the array number of OUT
_ERR Array < (OUT_INDX + MOVE_NUM).

Then ARY_MOVE function is not executed, and OUT is 0. ENO is Off and ERR and

_LERflags are set.

v¢ If the number of each input/output array is different, ERR and _LER flags occur; if output array variable is

omitted, the number of array is regarded as ‘0’ and _ERR and _LER flags occur.

m Program Example

Variable name Variable type Array number
ARY_SRC INT 10
ARY_DES WORD 15
1.LD
A ARY_MOVE
|| EN ENO [—
5 — MOVE_NUM OUT |— ARY_DES
ARY_SRC —{ IN
5 — IN_INDX
10 — OUT_INDX
2. ST

ARY_DES := ARY_MOVE(EN:=A, MOVE_NUM:=5, IN:=ARY_SRC, IN_INDX:=5, OUT_INDX:=10);

(1) If the transition condition (A) is on, ARY_MOVE function executes.
(2) It moves 5 elements from ARY_SRC[5] to ARY_DES[10].
Now the data type of ARY_DES is WORD, it's a hexadecimal.

Before After
ARY_SRC[0] 0 ARY DESI0] 16#0 ARY_SRC[Q] 0 ARY DESI0] 1640
ARY SRC[1] 11 ARY DES[1] 16#1 ARY SRC[1] 11 ARY DESI[1] 16#1
ARY SRC[2] 22 ARY_DESJ2] 16#2 ARY SRC[2] 22 ARY _DES[2] 16#2
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Before After
ARY SRC[3] 33 ARY DESJ[3] 16#3 ARY SRC[3] 33 ARY DESJ[3] 16#3
ARY _SRC[4] 44 ARY DES[4] 16#4 ARY_SRC[4] 44 ARY _DES[4] 16#4
ARY_SRC[5] 55 ARY_DES[5] 1645 ARY_SRC[5] 55 ARY_DESJ5] 1645
ARY_SRCI6] 66 ARY_DES[6] 16#6 ARY_SRC[6] 66 ARY_DESI6] 16#6
ARY SRC[7] 77 ARY DES[7] 1647 ARY _SRC[7] 77 ARY DES[7] 1647
ARY SRCI[8] 88 ARY DES|8] 16#8 ARY SRC[8] 88 ARY DESI8] 16#8
ARY _SRC[9] 99 ARY DES[9] 1649 ARY _SRC[9] 99 ARY DES[9] 1649
- - ARY_DESI[10] 16#A - - ARY_DESI[10] 16#37
- - ARY _DES[11] 16#B - - ARY _DES[11] 16#42
- - ARY _DES[12] 16#C - - ARY _DES[12] 16#4D
- - ARY DES[13] 16#D - - ARY DES[13] 16458
- - ARY DES[14] 164#E - - ARY DES[14] 16463
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Array Bit Rotate with Carry
ARY_ROT_C Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
ARY_ROT_C STRT: starting bit to rotate
B00L " o - END: ending bit to rotate
] B N: number to rotate
*ARRARY OF *ARRARY OF
myeir—] ¢ — SO weir
UINT — STRT CYO |— ARRARY Output ENO: without an error, it is 1
UINT — END OF BOOL CYO: Output Carry bit Array after rotate
UINT —] N
Input/Output  SRC: Source Array to rotate
Jlw| o812 = ElelElelElE]| 2 wl Wl e
. e} o [ Z Z|Z = = | £
ANY type variable Variable S| Q % % 5/2|8/%|28|5|5|3 B é 25|20 £
SRC olo|o]|o

*ARRAY OF ANY_BIT: exclude BOOL from ANY_BIT type.

m Function
1. Iltrotates as many bits of array elements as they're specified.
2. Setling
- Scope: it sets a rotation scope with STRT and END.
- Rotation direction and time: it rotates N imes from STRT to END.
- Output: the resullt is stored in configured array in SRC and a bit array data from END to STRT is written at CYO.
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m Flag

m wn
S 3
= -
s .2 (4 WORD Arrary) & LSB CYo
srelo] (1] 1ol ][]t 1]1][fo]f[1]1 [ 0] cvolo]
SRC[1] [ 1] 1fiojojo]t|jt]1j1]1]ofo]o]1]1 CYO[1]
src2] [1] 1] ofiolofo]oft1]1]1]ofofo]ofo]t 0] cvol2]
SRC[3] [10]Ojiojojo]0OjO]j1]10]0]0]J0J0]O|O CYO[S]
N\
1 Bit Rotate YN NN
Execution A < CYO
N
4
SRCLO] 1)1 tfo 111ttt ]o1]i]1]1 1] cyo[o]
SRC[H] (1] 1{o]ofof1f1f1]1]1]ofo1fi0]1]1 CYO[1]
SRC[2] |1)t1]ojojojoftftjt1jofojojojiojo]t CYO[2]
srola] [1]o]ofofofofoftfofo]o]afolio]ofo 0 cvors]
Function In/Out Array Type Description
ARY ROT C BYTE
ARY ROT C WORD
It rotates elements of an array as many bits as specified.
ARY ROT C DWORD
ARY ROT C LWORD
Flag Description

_ERR

If the number of SRC and CYO Arrays are different, ERRand _LER flags are set.
If STRT and END are out of bit range of SRC, an error occurs.

When an error occurs, there’s no change in SRC and CYO.

v If the number of each input/output array is different, ERR and _LER flags occur; if output array variable is omitted,

the number of array is regarded as ‘0’ and _ERR and _LER flags occur.
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m Program Example

1.LD
ARY_ROT_C
X2
P | EN  ENO |-
INARY —| SRC _ SRC [~ IN_ARY
3 —| START CYO [~ CYO
13 — END
2 N
2.ST

ARY_ROT_C(EN:=%MX2, SRC:=IN_ARY, STRT:=3, END:=13, N:=2, CYO=>CYO);

(1) If the input condition (%MX2) is on, ARY_ROT_C function executes.
(2) It rotates 2 times the bit (from 3 to 13 bit) arrays of IN_ARY from STRT to END.
(3) The resultis stored at IN_ARY and the carry bit arrays are written in CYO Array.

m (@]
Before S g
Calcuration s (4 WORD Arrary) & LS8 CYO
SRC_ARY : 164E7F7 o T T T ] o [0
USIETE n I 111111 Tololol1]1] 1
164C1C1 ' : o] Before
1648080 2 |1]1]o0 i[1]1[ofoJo]ofof1] 2: [o] Transition
(N) : > 3:[1fo]o of1fo]o]ofofo]o]o] s |0]
2Bit Rotate Execution @ .
After QY0
Calcuration A
SRC_ARY : e#oFoF - O [ 1ol 11171110l 11T 1]1]1] o
te#cFa3 1 [ 1ifofoli 1|1 t[1]ofof ool 1]1] 1:[0] After
gggg(‘) 2. [T ofolio] 1|11 [o]ofo]ofo]ofof7] 2: [o] Transition
oo oo 3 L O___?____(_)___O ofr]ofo]o]o]o]Jofofofo] s: [0]
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Array search
ARY_SC H Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
DATA: data to search
ARY_SCH IN: array to search
BOOL — EN ENO |~ BOOL
ANY — DATA ouT = BooL Output ENO: outputs EN value as itis
SARRAY |y b= InT OUT: |f|tﬁr1.ds, itis 1 _
OF ANY P: first position of an object array
N~ INT
N: total number of array elements equal to an
object
w2 E Q = ElE=E| g F w [V}
o (8582822258288 35008¢F585¢
ANY type variable o2 23 = S>|2 8|53 F 08 %
DATA olo|jlojJ]o|lo|o|o|J]Oo|lO|]O]J]O|O|O|]O]O|O|]O|]O]|O
IN O o o o o o o o o o o o o o o o O o O

*ARRAY OF ANY: exclude STRING from ANY type.

m Function

It finds an equal value of input in arrays and produces its first position and total number. When it finds at least one which is equal
to an objectin amays, OUT is 1.

Function Input Array type Description
ARY SCH BOOL Search in BOOL Array.
ARY_SCH BYTE Search in BYTE Array.
ARY_SCH WORD Search in WORD Array.
ARY_SCH DWORD Search in DWORD Array.
ARY SCH LWORD Search in LWORD Array.
ARY_SCH SINT Search in SINT Array.
ARY_SCH INT Search in INT Array.
ARY_SCH DINT Search in DINT Armray.
ARY_SCH LINT Search in LINT Array.
ARY_SCH USINT Search in USINT Array.
ARY SCH UINT Search in UINT Armray.
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Function Input Array type Description
ARY_SCH UDINT Search in UDINT Array.
ARY SCH ULINT Search in ULINT Array.
ARY SCH REAL Search in REAL Array.
ARY_SCH LREAL Search in LREAL Array.
ARY SCH TIME Search in TIME Array.
ARY SCH DATE Search in DATE Array.
ARY SCH TOD Search in TOD Array.
ARY SCH DT Search in DT Array.

m Program Example

1.LD
ARY_SCH
WX 1
|| EN  ENO -
%QX1.3.0
16#22 — DATA  OUT ———( )]
INARY — N P 1= POS
N = NUM
2.8T

%QX1.3.0 := ARY_SCH(EN:=%MX1, DATA:=16#22, IN:=IN_ARY, P=>POS, N=>NUM);

IN_ARY Arrary consisting of 10 Arrary

— I
0 1 2 3 4 5 6 7 8 9
11h | 22h | 33h 44nh | 22h | 66h 77h | 22h | 88h 9%h
T T T

(1) If the input condition (%MX1) is on, ARY_SCH function executes.
(2) When IN_ARY is a 10-byte array, if you search for “22h” in this array, three bytes are found as the above.
(3) The result is: 1) 1, the first position of an array, is stored at POS; 2) 3, the total number, is stored at NUM. The total

number is 3, so the output %Q1.3.0 is on.
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Array of Bit Shift Left with Carry
ARY_S FT_C Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
CY!: Input Carry bit Array
ARY_SFT_C STRT: starting bit to shift
BOOL —| e ENO |— BOOL END: ending bit to shift
ARRAY ARRAY OF N: bit number to shift
A — SR — sRc |~ meav oF | Output  ENO:withoutan error, itis 1
UINT —{ STRT ANY_BIT CYO: Output Carry bit Array after shift
UINT — END
UINT— N In/Out SRC: Source Array to shift
2wl 2192 Ele lElelElel a2 wlw 9
. (@) x| 5 ==z Z |z  Z2|Z2 E E| Q|| Z
ANY type variable Vaiable | 3 | & S|z % 5 25 3% 8/5138 3 3 m| B|S| R © £
SRC o|lo|o]o

*ARRAY OF ANY_BIT: exclude BOOL from ANY_BIT type.

m Function

1. Itshifts as many bits of array elements as specified.

2. Setling

- Scope: it sets a shifing scope with STRT and END.
- Shifting direction and time: it shifts N imes from STRT to END.
- Inputdata: itfills the empty bits with input data (CY1).
- Output: the result is stored in ANY_BIT_ARY and an overflowing bit array data from END is written at CYO.
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ﬂcﬁ 4WORD/3rrary e E CY
v ws 2, s o

cv|[011SR£[011T1011111110111 [0]cvou

cvirn| 0| SRk“ 1[1[1]oJolol 11111 o] a0 11 [0 |cvorn Before
cviz1| 0 SR]C” 1[1]oJofofofo[1][1]1]o[o]c]0[0]1 0] cvor Transition
evi| 1] **[1]o]o]o]o]o]o]o]1]o]o[o]c]o]0]0 | 0|cvon

1 Bit . Teesaian: \..\:\
Shift Execltio ____\‘ o
CYI o

o[ 1] Sl afo[ a4 1] 1] 1[0 1] [ 1]cvon

evim[ 0] SRk“ 1]1]of1]ololo[1][1][1][1]1]o]0]1]1 [0 |cvorn After
erei[0] *V*[1[t]0JoJofo[o[o]1]1[1]0]o[o]O[1 [O]cvom  Transition
evim[ 1] *P[1]c]1]0]o]oJoJo]o]1][o]o]o]0]0]0 | 0 |cvom

Function In/Out array type Description
ARY_SFT C BYTE
ARY_SFT C WORD

It shifts as many bits of array elements as specified.
ARY_SFT C DWORD
ARY_SFT C LWORD
= Flag
Flag Description

If the number of CYI, SRC and CYO Array are different, ERR and_LER flags are set.
_ERR An error occurs if STRT and END are out of SRC range.

When an error occurs, there’s no change in SRC and CYO.

v If the number of each input/output array is different, ERR and _LER flags occur; if output array variable is omitted,

the number of array is regarded as ‘0’ and _ERR and _LER flags occur.
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m Program Example

1.LD
ARY_SFT_C
WX
|| N ENO |-
CYl o Yl Y0 |- YO
SRC_ARY —| SRC _ SRC |~ SRC_ARY
13 | START
4 - Eno
3 N
2.ST

ARY_SFT_C(EN:=%MX2, CYI:=CYO, SRC:=SRC_ARY, STRT:=13, END:=4, N:=2, CYO=>CYO),

(1) If input condition (%MX2) is on, ARY_SFT_C function executes.
(2) It shifts a bit array (from 4 to 13 bit) of SRC 3 times from STRT to END.
(3) The bit array after shifting is filled with CY1 (2#0011).
(4) It produces its shifting result at SRC_ARY and a carry bit array is written at CYO.
2 m
iy = CY
Y w45 O Ls 0
of 0|  of T[1[1[1[o]1[1[1[£][1[1]1[o][1[1]1 o 0]
10|  «[1]1[1][o[ofo[1[1]*[1]1]o[0[0[1]1 1 0] Before
2| 1 2{1[1]0]o[ofolo[1]*]1]o]o]:0]0[0]1 20|  Transition
3 1 31/0[/0|0]0[0]0|0O|£|0O[0|0O|i0|0|0O]O 3| 0]
3 Bit ShiftExecution R e “u
CcYy
evie L0 0
of 0] of 1] %{0]0]O)i1[1]O]1[1[1[1[{0O]1][1]1 o[ 1]
10|  {1]t]olojo[1]ofofo[1][1[1]0[0[1]1 (1] After
2] 1 21| %[1]1/1[0/0]0[0|0|1[1]0]0]|0]1 (1] Transition
3: 31]CG]1]1]1]0]|0]0j0O|0O|0O[1][0]0O|0O|O 3| 0]
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Upper/Lower elements swapping of an array
ARY SWAP Availability XGI, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
IN1: array input
ARY_SWAP
BOOL — EN ENO {— BOOL Output ENO: without an error, it is 1
*ARRAY OF — IN OUT }— *ARRAY OF )
ANY BIT ANY_BIT OUT: array output after swapping
4 |lwla B2 El-lEBElelElEl 2|2 w|Ww|Aa g
- 0 x E z Z |z I = = | Z
Variable O;OOOZzZZmZQ—ﬁS 2\ g|(O0|ao|l®
ANY type variable @D 2755 ° o/9413 3/ 5|5|z|5/FoF %
IN o|lo| o] o
ouT o|lo|o]o
*ARRAY OF ANY_BIT: exclude BOOL from ANY_BIT type.
m Function
It swaps upper/lower elements after dividing an amay.
m Flag
Flag Description
_ERR _ERRand _LER flags are set if two arrays are different; there’s no change in an OUT array.

v¢ If the number of each input/output array is different, ERR and _LER flags occur; if output array variable is omitted,

the number of array is regarded as ‘0’ and _ERR and _LER flags occur.
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m Program Example
1.LD

IN_ARY —

ARY_SWAP
EN ENO
IN ouT

— OUT_ARY

2.ST

OUT_ARY := ARY_SWAP(EN:=%MX0, IN:=IN_ARY);

(1) If the transition condition (%MXO0) is on, ARY_SWAP function with WORD type executes.

(2) If IN_ARY data is as below:

IN_ARYI[Q] 12AB
IN_ARY[1] 23BC
IN_ARY[2] 34CD
OUT_ARY datais as follows:
OUT_ARYI[0] AB12
OUT _ARY[1] BC23
OUT _ARY[2] CD34
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Converts ASCIl to BCD
AS C_TO_B C D Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1.
ASC_T0_BCD IN: ASCIl input
BOOL — EN ENO = BOOL
WorRD — IN ouT b= BYTE Output  ENO: without an error, itis 1
OUT: BCD output

m Function

= Flag

It converts two ASCII data into two-digit BCD (Binary Coded Decimal) data.

Flag Description

_ERR If IN is not a hexadecimal number between 0~ 9, the outputis 0and _ERR and _LER flags are set.

m Program Example

1.LD
%WIXO ASC_T0_BCD
|| EN  ENO|-
ASCII_VAL <IN OUT |- BCD_VAL
2.8T

8-30

BCD_VAL := ASC_TO_BCD(EN:=%MX0, IN:=ASCII_VAL);

(1) If the transition condition (%MXO0) is on, ASC_TO_BCD function executes.
(2) Ifinput variable ASCIl_ VAL (WORD) = 16#3732 = “72", output variable BCD_VAL (BYTE) = 16#72.
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Converts ASCII to BYTE data
AS C_TO_B Y I E Availability XGI, XGR, XEC
Flags _ERR, LER
Function Description
ASC_TO_BYTE Input EN: executes the function in case of 1.
IN:  ASCIl input
BOOL— EN ENOF= BOOL
WORD—] IN OUT[- BYTE Output ENO: without an error, it is 1
OUT: BYTE Output

m Function

It converts two ASCII data to 2-digit hexadecimal (HEX).

= Flag

Flag Description
_ERR If IN'is not between ‘0’ and ‘F’, its outputis 0 and _ERR and _LER flags are set.

= Program Example

1.LD
%MXO ASC_TO_BYTE
} } EN ENO |
ASCII_VAL —| IN OUT |~ BYTE_VAL
2.ST

BYTE_VAL := ASC_TO_BYTE(EN:=%MX0, IN:=ASCII_VAL);

(1) If the transition condition (%MXO0) is on, ASC_TO_BYTE function executes.
(2) Ifinput ASCII_VAL (WORD) = 1644339, output BYTE_VAL (BYTE) = 16#C9.
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Converts BCD to ASCII data
BC D_TO_ASC Availability XGI, XGR, XEC
Flags _ERR, LER
Function Description
BCD T0 ASC Input EN: executes the function in case of 1.
- IN: BCD input
BOOL —{ EN ENO —BOOL
BYTE - IN OUT —WoRD Output ENO: without an error, itis 1
OUT: ASCII Output

m Function

It converts 2-digit BCD data to two ASCII data.

m Flag

Flag

Description

_ERR

If IN is not a hexadecimal number between 0 and 9, its output is 16#3030 (“00”) and _ERR/_LER flags are set.

m Program Example

1.LD
WIXO BCD_TO_ASC
|| EN  ENO|-
BCD_VAL —{ IN  OUT |~ ASCII_VAL
2.8T

ASCIl_VAL := BCD_TO_ASC(EN:=%MXO0, IN:=BCD_VAL);

(1) If the transition condition (%MX0) is on, BCD_TO_ASC function executes.
(2) Ifinput BCD_VAL (BYTE) = 16485, output ASCII_VAL (WORD) = 16#3835 = “85.”
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Combines 8 bits into BYTE

BIT_B Y I E Availability XGI, XGR, XEC
Flags
Function Description
BIT_BYTE
- Input EN: executes the function in case of 1.
BOOL = EN ENO =800l IN1 ~ IN8: Bit input
BOOL — INt OUT —BYTE
BOOL — IN2 Output ENO: without an error, it is 1
BOOL — IN3 OUT: Byte output
BOOL — IN4
BOOL— IN5
BOOL — IN6
BOOL— IN7
BOOL — IN8

m Function

It combines 8 bits into one byte.
IN8: MSB (Most Significant Bit), IN1: LSB (Least Significant Bit).

m Program Example

1.LD
X3 BIT_BYTE
|| EN  ENO|-
INPUTT = INT  OUT = OUTPUT
INPUT2 | IN2
INPUT3 — IN3
INPUT4 — IN4
INPUTS < IN5
INPUTE | IN6
INPUTZ < IN7
INPUT8 — IN8
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2.8ST

OUTPUT :=BIT_BYTE(EN:=%MX3, IN1:=INPUT1, IN2:=INPUTZ2, IN3:=INPUT3, IN4:=INPUT4, IN5:=INPUTS, ING:=INPUT®6,
IN7:=INPUT7, IN8:=INPUT8);

(1) If the transition condition (%MX3) is on, BIT_BYTE function executes.
(2) If 8 input are (from INPUT1 to INPUT 8) {0,1,1,0,1,1,0,0}, OUTPUT (BYTE) = 2#0110_1100.
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Moves part of a bit string
B M OV Availability XGI, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1.
IN1: String data having bit data to be combined
BMOv IN2: String data having bit data to be combined
BOOL — EN ENO  |— BOOL ) . -
SANY BIT — INT 0T b— *any BIT IN1_P: Start bit position on IN1 set data
*ANY_BIT — N2 IN2_P: Start bit position on IN2 set data
INT — IN1_P . .
Wt — e p N: Bit number to be combined
INT — N
Output ENO: without an error, itis 1
OUT: Combined bit string data output
2wl 2192 Ele lElelElel a2 wlw 9
; o} xS zl |z Z |z | Z2|2 TS E|B8||Z
vaee 1215228525825 85538¢48¢#5°5¢E
ANY type variable
IN1 o|o| o] o
IN2 o|lo| o] o
OouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT type.

m Function

1. [FENis 1, it takes N bits of IN1 starting from the IN1_P bit and moves it to IN2 starting from IN2_P bit.
2. 1fN1=1111_0000_1111_0000, IN2 = 0000_1010_1010_1111, IN1_P =4, IN2_P =8, N = 4, then output data is

0000_1111_1010_1111. Input data types are B (BYTE), W (WORD), D (DWORD), L (LWORD).
= Flag

Flag Description

If IN1_P and IN2_P exceed the data range or N is negative or N bit of IN1_P and IN2_P exceeds the data
range, ERRand _LER flags are set.

_ERR
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m Program Example

1.LD
%IXO BMOV
} } EN ENO —
SOURCE —{ INT  CYO | DESTINE
DESTINE —| IN2
0 - INLP
0 —{Inop
4 N
2.ST

DESTINE := BMOV(EN:=%MXO0, IN1:=SOURCE, IN2:=DESTINE, IN1_P:=0, IN2_P:=0, N:=4);

(1) If the transition condition (%MXO0) is on, BMOV function executes.

(2) Since SOURCE = 2#0101_1111_0000_1010, DESTINE = 2#0000_0000_0000_0000 as declared as input variable
and IN1_P =0, IN2_P =8, N =4, the operations yields 2#0000_1010_0000_0000, and it is changed to DESTINE
= 2#0000_1010_0000_0000 because output is designated as DESTINE.

INPUT (IN1) : SOURCE (WORD) = 16#5FOA OJT|OJT|L|T|1|1[O]O]|O]JO|1]O[1]O
(IN2) : DESTINE(WORD) = 16#0000 olololololololololololo]ololo]o
(INL_P) = 0
(IN2_P) = 8
N) = 4 (BMOV)

OUTPUT (0UT) : DESTINE(WORD) = 1640800  [oJoJoJo[1]o]1[oJoJoJo o o o]o]0]
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Counts on-bit number of input
BS U M Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1.
BSUM IN: input data to detect on bit
BOOL — EN ENO = BOOL
*ANY_BIT— IN OUT = INT Output ENO: outputs EN value as itis
OUT: Result data (sum of on-bit number)
Jlwlol 2192 Ele lElelElelal2 wlw 9
; o] x E Z Zz|z 3 E|lQ |2
Variabi S|o|z Z |z z Z = o
ANY type variable anabe 8 % g % s @ £ 5/ 35/g8|5 Ss é G| F 5| F|° %
IN o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function

1. IfENis 1, it counts bit number of 1 among IN bit string and produces output, OUT.
2. Input data types are BYTE, WORD, DWORD and LWORD.

Function IN type Description
BSUM BYTE
BSUM WORD
You can select one of these functions according to input data.
BSUM DWORD
BSUM LWORD
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m Program Example
1.LD

‘ %MXO BSUM
|| EN  ENO

SWITCHS — IN OUT — ON_COUNT

2.ST

ON_COUNT := BSUM(EN:=%MXO0, IN:=SWITCHS);
(1) If the transition condition (%MXO0) is on, BSUM function executes.

(2) If input SWITCHS (WORD) = 2#0000_0100_0010_1000, then it counts on-bit number, 3. So the output ON_COUNT
(INT)=3.
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Divides byte into 8 bits
B Y I E_BIT Availability XGI, XGR, XEC
Flags
Function Description
BYTE_BIT Input EN: executes the function in case of 1.
BOOL— EN ENO [~ BOOL IN: BYTE input
BYTE— IN Q01 —BOOL
Q02 —BooL Output EQI\(IS 08lett[;).lt,lts ItEN tvalue asitis
03 |- BooL. : bit outpu
Q04 —BooL
Q05 =BOOL
Q06 —B0OOL
Q07 =BooL
Q08 —B0OL
m Function

1.
2.

It divides one byte into 8 bits (QO1~QO2).
QO8: MSB (Most Significant Bit), QO1: LSB (Least Significant Bit)
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m Program Example

1.LD
*WMXO BYTE_BIT
|| EN  ENO |
INPUT —{ IN Q01 |- BITH
Q02 |- BIT2
Q03 |- BIT3
Q04 - BIT4
Q05 |- BIT5
Q06 [~ BIT6
Q07 |- BIT7
Q08 |- BIT8
2. ST

BYTE_BIT(EN:=%MXO0, IN:= INPUT, Q01=> BIT1, Q02=> BIT2, Q03=> BIT3, Q04=> BIT4, Q05=> BIT5, Q06=> BIT6, Q07=>
BIT7, Q08=> BIT8);

(1) If the execution condition (%MX0) is on, BYTE_BIT function executes.
(2) IFINPUT = 16#AC = 2#1010_1100, it distributes INPUT from QO1 to Q08 in order. The orderis 2#0, 0, 1,1, 0,1, 0, 1}.
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Converts BYTE to ASCIl data

B Y I E_TO_ASC Availability XGlI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1.
BYTE_TO_ASC IN: BYTE input

BOOL— EN ENO —ENO

BYTE=— IN OUT = WORD Output ENO: outputs EN value as itis

OUT: ASCII output

m Function

1. ltconverts 2-digit hexadecimal into two ASCII data.
Ex) 16#12 -> 3132

2. Incase of 16#A~F, it produces ASCII data for character.

m Program Example

1.LD

‘ AT
|

BYTE_VAL —

2. ST

BYTE_TO_ASC

EN ENO |~

IN OUT — ASCII_VAL

ASCII_VAL :=BYTE_TO_ASC(EN:=%MX0, IN:=BYTE_VAL);

(1) If the transition condition (%MX0)is on, BYTE_TO_ASC function executes.
(2) finput BYTE_VAL (BYTE) = 16#3A, output ASCII_VAL (WORD) = 16#3341="3, ‘A.
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Combines 2 bytes into WORD
B Y I E_WO RD Availability XGl, XGR, XEC
Flags
Function Description
BYTE_WORD Input EN: executes the function in case of 1.
LOW: lower BYTE input
BOOL — EN ENO = BOOL HIGH: upper BYTE input
BYTE — LOW OUT = WORD
BYTE — HIGH Output ENO: outputs EN value as itis
OUT: WORD output
m Function

It combines two bytes into one word.

LOW: lower BYTE input, HIGH: upper BYTE input

m Program Example

1.1D
e BYTE_WORD
|| EN  ENO -
BYTE_IN1 —{LOW  OUT \— OUTPUT
BYTE_IN2 —{ HIGH
2.sT

OUTPUT := BYTE_WORD(EN:=%MX3, LOW:=BYTE_IN1, HIGH:=BYTE_IN2);

(1) If the transition condition (%MX3) is on, BYTE_WORD function executes.

(2) Ifinput BYTE_IN1 = 16456 and BYTE_IN2 = 16#AD, output variable OUTPUT = 16#ADS56.
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Converting Byte Array to String
B Y I E_STRI N G Availability XGl, XGR, XEC
Flags
Function Description
Input EN :executes the function in case of 1
BYTE_STRING IN - :input Byte Array
BOOL — EN ENO = BOOL
ARRAY N ouT = sTR Output ENO : outputs EN value as itis
OF BYTE | B OUT : outputs converted string
m Function
Converts Byte Array to a sfring.

m Program Example

1.LD
*WX2. BYTE_STRING
|| EN  ENO|-
INPUT <IN OUT |~ RESULT
2.sT

RESULT := BYTE_STRING(EN:=%MX2, IN:=INPUT);

(1) Ifthe execution condition(%MX2) is on, BYTE_STRING function executes.
(2) If setting INPUT array variable as 3 and if entering INPUT[0] = 16#41, INPUT[1] = 16431, INPUT[2] = 16#35, Output
RESULT ="A15'.
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Decrease IN data by 1 bit

DEC Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1.
OEC IN: input data to decrease
BOOL — EN ENO— BOOL
~ANY_BIT=] IN OUT = +ANY_BIT Output ENO: outputs EN value as itis
OUT: result data
w2 E Q = ElE| a3 w Q
w8 5828222582885 008F585¢
ANY type variable o2 23 = S>|2 8|53 F 08 %
IN o|lo| o] o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function

1. IfENis 1, it produces an output after decreasing bit-string data of IN by 1.

2. Even though the underflow occurs, an error won't occur and if the result is 16#0000, then the output result data is
16#FFFF.

3. Input data types are BYTE, WORD, DWORD and LWORD.

FUNCTION IN/OUT type Description
DEC BYTE
DEC WORD
You can select one of these functions according to in/out data type.
DEC DWORD
DEC LWORD
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m Program Example

1.LD

| |
WMN100 —

N

DEC

ENO
ouT

— %MW20

2.ST

%MW20 := DEC(EN:=%MXO0, IN:=%MW100);

(1) Ifthe transition condition (%MXO0) is on, DEC function executes.
(2) Ifinput variable %MW100 = 1640007 (2#0000_0000_0000_0111), output variable %MW20 = 1640006

(2#0000_0000_0000_0110).

8-45



Ch 8. Application Functions

Decodes the designated bit position

D ECO Availability XGl, XGR, XEC

Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1.
DECO IN: input data for Decoding
BOOL — EN ENO — BOOL
INT = IN OUT = *ANY_BIT Output ENO: without an error, it is 1
OUT: Decoding result data
4 | w| 3 E ) = Ele=l a2 w Q
vae | SE 18596 2222525308 Dzk85¢k
ANY type variable o2 23 = S>|2 8|53 F 08 %
IN o|lo| o] o
ouT o|lo|o]o

*ANY_BIT: exclude BOOL from ANY_BIT type.

m Function

1. K EN s 1, it tums on ‘the designated position bit of output bit-string data’ according to the value of IN, and
produces an output.
2. Output data types are BYTE, WORD, DWORD and LWORD.

FUNCTION OUT type Description
DECO BYTE
DECO WORD
DECO DWORD You can select one of these functions according to output data type.
DECO LWORD

= Flag
Flag Description
ERR If input data is a negative number or bit position data is out of output-type range, (in case of
DECO_WORD, it's more than 16), then OUT is 0 and _ERR/ LER flags are set.
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m Program Example

1.LD

%XO DECO
| EN ENO |

o |
POSITION

N OUT |~ RELAYS

2.ST

RELAYS := DECO(EN:=%MX0, IN:=ON_POSITION);
(1) If the transition condition (%MXO0) is on, DECO function executes.

(2) Since the only 5th bit of output is on if ON_POSITON(INT) = 5 as declared as input variable, RELAYS(WORD type) =
2#0000_0000_0010_0000.
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Converts radian into degree
DEG Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1.
DEG IN: radian input
BOOL — EN ENO —BOOL Output ENO: outputs EN value as itis
ANY_REAL— IN OUT — ANY_REAL OUT: degree output
w2 B Bk Elels5lelElE 2|2 wi|lag g
Variable 3£ %/c 6z kz|l2 2z £ 2§ nlskl6|lsE&
ANY type variable @ o2/ 5/5|9 6385|855 x| ¥|F|Q|F =
IN o | o
ouT o] o
m Function

It converts radian input into degree output.

Function Input type Output type Description

DEG REAL REAL
DEG LREAL LREAL

It converts input (radian) into output (degree).

m Program Example

1.LD

SWIXO DEG
|| EN  ENO -

RAD_VAL —

N OUT — DEG_VAL

2.8ST
DEG_VAL = DEG(EN:=%MX0, IN:=RAD_VAL),

(1) If the transition condition (%MO) is on, DEG function executes.
(2) finput variable RAD_VAL = 1.0, then output variable DEG_VAL = 5.7295779513078550e+001.
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Disable start of task program
DI Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
D REQ: requires to invalidate when task
BOOL — EN ENO |~ B0O0L program starts
BOOL —H REQ OUT —B00L
Output  ENO: outputs EN value as itis
OUT: if DI executes, it is 1

= Function

1. IfFEN=1and REQ = 1, it stops a task program (single, interval, interrupt).
2. Once DI function executes, a task program does not start even if REQ input is O.
3. Inorder to start a task program normally, use ‘El’ function.

If you want to partially stop the task program for the troubled part, (otherwise, the continuity of operation process

due to the execution of other task program), you can to use this function.

4. The task programs created while its execution is not invalidated is executed according to task program types as

follows:.

- Single task: It executes after 'El' function or current-running task program executes. In this case, it repeats a task

program as many as the state of single variable changes.

- Interval task, interrupt; the task occurred when it is not permitted to execute and executes after 'El' function or the
current-running task program executes. But, if it occurs more than 2 times, TASK_ERR is on and TC_CNT (the

number of task collision) is counted.
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m Program Example

This is the program that controls the task program, increasing the value per second by using DI (Invalidates task
program) and EI (permits running for task program).

1.LD

Scan program (TASK program control)

%MX 100 Ol
|| EN  ENO
%1X0.1.14 — REQ ouT DI_OK
%MX 100 El
|| EN  ENO
%IX0.1.15 |/ REQ  OUT — EI_OK
Task program increasing every second
_T1S MOVE
|| EN  ENO
%IW0.0.0 — REQ ouT %MW100

2.ST

Scan program (TASK program control)
%I1X0.1.14 := DI(EN:=%MX100, REQ:=DI_OK);
%I1X0.1.15 := EI([EN:=%MX100, REQ:=EI_OK);

Task program increasing every second
%MW100 := MOVE(EN:=_T1S, IN:=%IW0.0.0);

(1) IfREQ (assigned as direct variable %I1X0.1.14) of Dl is on, DI function executes and output DI_OKis 1.
(2) If DI function executes, the task program to be executed per second stops.
(3) IfREQ (assigned as direct variable %IX0.1.15) of El is on, El function executes and output El_OKis 1.
(4) If Elfunction executes, the task program stops and the function DI restarts.

8-50



Ch 8. Application Functions

Update input data immediately

DI REC_I N Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
BASE: base number of an input module installed
SLOT: slot number of an input module installed
DIREC_IN
BooL < EN - ENO b BooL MASK _L: designates bits not to be updated
USINT — BASE OUT —BOOL among lower 32-bit data of input
USINT — SLOT MASK _H: designates bits not to be updated
DWORD — MASK_L 32-bit data of inout
DWORD — MASK_H among upper 32-bit data of inpu
Output ENO: without an error, itis 1.
OUT: if update is completed, output is 1.
m Function

1. IfENis 1 during the scan, DIREC_IN function reads 64-bit data of an input module from the designated position of a

BASE and a SLOT, and updates them.
2. Only the actual contacts of an input module updates in the image scope.
3. DIREC_IN function is available to use when you want to change the On/Off state of input (%l) during the scan.

4. Generally, it's impossible to update input data during 1 scan (executing a scan program) because a scan-
synchronized batch processing mode executes the batch processing to read input data and produce output data

after a scan program.
5. Ifyou use DIREC _IN function during program execution, related input data updates.
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m Program Example
1. This program updates a 16-contact module installed in the slot no.3 of the 3rd extension base for which input data are
2#1010_1010_1110_1011.

1.LD

%MX0
| |

2.ST

[
3
3
16#FFFF0000 —

16#FFFF0000 —

DIREC_IN
EN ENO

BASE  OUT

SLOT

MASK_
L

MASK_
H

— REF_OK

REF_OK := DIREC_IN(EN:=%MX0, BASE:=3, SLOT:=3, MASK_L:=16#FFFF0000, MASK_H:=16#FFFF0000);

™
@)

If the input condition (%MX0) is on, DIREC_IN function executes.
The image scope to update is %IW3.3.0 because a 16-contact module installs. %IW3.3.0 is updated with

2#1010_1010_1110_1011 during the scan because a lower 16-bit data of MASK_L (lower 32-bit input) which is not
going to be changed is updatable.

3)

slot and base.

It does not matter what data are setin MASK_H (upper 32-bit input) because a 16-contact module is installed on the

2. This program updates the lower 32-bit data of the 32-contact module installed in the slot no.3 of the 3rd extension base
for which input data are 2#0000_0000_1111_1111_1100_1100_0011_0011.

— REF_OK

1.LD
S4IXO DIREC_IN
|| EN  ENO

3 -{BASE  ouT
3 - sLoT
16400000000 — MA“EK—
\G4FFFFFFFF MAaK—
2.8T

REF_OK := DIREC_IN(EN:=%MX0, BASE:=3, SLOT:=3, MASK_L:=16#00000000, MASK_H:=16#FFFFFFFF);

(1) Ifinput condition (%MX0) is on, function DIREC_IN executes.

(2) The image scope to update is %ID3.3.0 because a 32-contact module installs. %ID3.3.0 is updated with
2#0000_0000_1111_1111_1100_1100_0011_0011 during the scan because a lower 32-bit data of MASK_L (lower
32-bit input) which is not going to be changed is updatable.
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3. This program updates the lower 48-bit data of the 64-contact module installed in the slot no.3 of the 3rd extension
base for which input data are 16#0000_FFFF_AAAA 7777
(2#0000_0000_0000_0000_1111_1111_1111_1111_1010 _1010_1010_1010_0111_0111_0111_0111).

1.LD
S4IXO DIREC_IN
} } EN ENO
3 - BASE  OUT - REF_OK
3 - sLor
16400000000 — MAEK—
16#FFEFO000 — MAﬁK—
2.8T

REF_OK := DIREC_IN(EN:=%MX0, BASE:=3, SLOT:=3, MASK_L:=16#00000000, MASK_H:=16#0000FFFF);

(1) If the input condition (%MX0) is on, function DIREC_IN function executes.

(2) The installed module is a 64-contact module and the image scope to update is %IL3.3.0 (%ID3.3.0 and ID3.3.1).

(3) %ID3.3.0 updated because the lower 32-bit data (MASK_L) update is allowed.

(4) %IW3.3.2 of %ID3.3.1 is updated because only the lower 16-bit data update among upper 32 bits (MASK_H) is
allowed.

(5) Accordingly, the data update of the image scope is as follows..

%IL3.3.0 — %ID3.3.0 [ %IW3.3.0: 240111_0111_0111_0111
%IW3.3.1: 241010_1010_1010_1010
%ID3.3.1 I: %IW3.3.2: 2#1111_1111_1111_1111

%IW3.3.3: maintains the previous value
(6) If the input update is completed, output REF_OK is 1.
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Update output module data immediately

DI REC_O Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
BASE: base number of an input module installed
SLOT: slot number of an input module installed
DIREC_O e .

BooL < en ENO = BooL MASK L. designates bits not to be updated
USINT — BASE oUT I~ B0o0oL among lower 32-bit data of output
USINT — SLOT MASK_H: designates a bit not to update
DWORD —1 MASK_L among upper 32-bit data of output
OWORD — MASK_H

Output ENO: without an error, itis 1.

OUT: if update is completed, output is 1.

m Function

1.
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If EN is 1 during the scan, DIREC_O function reads 64-bit data of an output module from the configured position of
BASE and SLOT and updates the unmasked (MASK (1)) data.

DIREC O is available to use when you want to change the on/off state of output (%Q) during the scan.

Generally, it is impossible to update input data during 1 scan (executing a scan program) because a scan-
synchronized batch processing mode executes the batch processing to read input data and produce output data

after a scan program.

It is available to update related output data, if you use DIREC_O function during program execution.

If the base/slot number is wrong or it is not available to write data normally in an output module, ENO and OUT are

'0" (without an error, itis 1).
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m Program Example

1. This is the program that produces output data 2#0111_0111_0111_0111 in a 32-contact relay output module
installed in the slot no.4 of the 2nd extension base.

1.LD
%1%0.0.0 DIREC_O
} } EN ENO |—
o | BASE OUT |- REF oK
4 - sLoT
16#FFFF0000 — MAEK—
\GUFFFFFFFF — MAﬁK—
2.8T

REF_OK:=DIREC_O(EN:=%[X0.0.0, BASE:=2, SLOT:=4, MASK_L:=16#FFFF0000, MASK_H:=16#FFFFFFFF);

(1) Input the base number 2 and slot number 4 in which an output module is installed.

(2) Set MASK L as 16#FFFF0000 because the output data to produce are the lower 16 bits among the output contacts.

(3) If the transition condition (%I1X0.0.0) is on, DIREC_O executes and the data of the output module is updated as
2#0111_0111_0111_0111 during the scan.

2. This is the program that updates the lower 24 bits of the 32-contact transistor output module, installed in the slot no.4
of the 2nd extension base, with 2#1111_0000_1111_0000_1111_0000 during the scan.

1.LD
%1X0.0.0 DIREC_O
} } EN ENO
o IBAsE  ouT | peF ok
4 sLoT
16#FF000000 — MAEK-
\GHFFFFFFFF — MAﬁK—
2.8T

REF_OK := DIREC_O(EN:=%IX0.0.0, BASE:=2, SLOT:=4, MASK_L:=16#00000000, MASK_H:=16#FFFFFFFF);
(1) Input the base number 2 and slot number 4 in which an output module is installed.

(2) Set MASK_L as 16#FF000000 because the output data to produce are the lower 24 bits among the output contacts.
(3) If the transition condition (%1X0.0.0) is off, function DIREC_O executes and the data of the output module is updated.
2#0000_0O0O00d_1111_0000_1111_0000_1111_0000 during the scan.

- J
e
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Data distribution
DIS Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1.
OIS IN: input data
B0oL — EN ENO = BOOL SEG: configured bit array for data distribution
*ANY_BIT — IN — *ARRAY OF . o
- ouT ANY_BIT Output ENO: without an error, itiis 1
ARRAY — SEG OUT: distributed array output
OF INT
w8 2| = El-lElrlElE| 2|2 | w|w Q
i Q x = Z Z |z g E|lQ |2
Variable 88§ ooclzklzl z g8z 5§ 3% ] = | | O|lol
ANY type variable @D 2755 ° o|9413 35|35 |z|5/F o F %
IN o|lo|o]o
ouT ojlo|o]|o

*ANY_BIT: exclude BOOL from ANY_BIT type.

m Function

It distributes input data over OUT after segmenting input data by bit number set by SEG.

Function Input Description

DIS BYTE

DIS WORD It distributes IN input by bit number set with SEG amray and outputs, OUT array
DIS DWORD which is the same type as IN.

DIS LWORD
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SEGI3] SEGI2] SEG[1] SEGI0]
4 5 4 3
- - | -t - | - > | ——————p

IN [Bi5] B14|B13[BI2[B11[BI0| B9 [ B8 | B7 [ B6 | B5 [ B4 | B3 | B2 | BI | BO

After
Distribution
v
b5 bo
ouT[0]| [ B2 [ B1 [ BO |
b15 bo
ouT[ 1] | B6 | B5 | B4 | B3 |
b15 bo
ouT(2]] [Br1[B10] B9 | B8 | B7 |
b5 bo
ouT(3]| [B15] B14 [ B3 [BI2 |
m Flag
Flag Description

_FRR _LER | Ifthe sum of configured number of SEG exceeds input variable bit number, _ERR and _LEF flags are set.

¢ If output array is omitted, it assumes the number of array as 0, producing _ERR and _LER flags.

m Program Example

1.LD
WIXO DIS
|| EN ENO |-
WORD_IN — IN  OUT | DIS_DATA
SEG_ARY —| SEG
2.ST

DIS_DATA := DIS(EN:=%MXO0, IN:= WORD_IN, SEG:=SEG_ARY);

(1) If the transition condition (%MXO0) is o, DIS function executes.
(2) If input variable WORD_IN = 16#3456, SEG_ARY = {3, 4, 5, 4}, then, output variable DIS_DATA is:
DIS_DATAJ[0]=16#0006
DIS_DATA[1]=16#000A
DIS_DATA[2]=16#0008
DIS_DATA[3]=16#0003
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Combines two DWORD data into LWORD
DWO RD_LWO RD Availability XGlI, XGR, XEC
Flags
Function Description
DWORD LWORD Input EN: executes the function in case of 1.
a LOW: lower DWORD Input
BOOL — EN ENO —BOOL HIGH: upper DWORD Input
DWORD — LOW OUT j—LWORD
DWORD — HIGH Output ENO: outputs EN value as it is
OUT: LWORD Output
m Function

It combines 2 DWORD data into one LWORD data.
LOW: lower DWORD Input, HIGH: upper DWORD Input

m Program Example

1.LD
%X 11 DWORD_LWORD
|| EN  ENO |
INPUT1 —{LOW  OUT |- RESULT
INPUT2 —{ HIGH
2.ST

RESULT := DWORD_LWORD(EN:=%MX11, LOW:=INPUT1, HIGH:=INPUT2);
(1) If the transition condition (%MX11) is on, DWORD_LWORD function executes.

(@) If input variable INPUT1 = 16#1A2A 3A4A and INPUT2 = 16#8C7C _6C5C, then, output variable RESULT =
16#8C7C_6C5C_1A2A 3A4A.
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Divides DWORD into 2 WORD data
DWO RD_WO RD Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
DAORD_WORD IN: DWORD Input
BOOL — EN ENO —BOOL
OWORD — IN LOW —WORD Output ENO: outputs EN value as itis
HIGH —WORD LOW: lower WORD Output
HIGH: upper WORD Output

m Function

It divides one DWORD into two WORD data.

LOW: lower WORD Output, HIGH: upper WORD Output

m Program Example

1.LD
%MX5 DWORD_WORD
|| EN  ENO |
INPUT —{ IN LOW |~ WORD_OUT1
HIGH | WORD_OUT2
2.ST

DWORD_WORD(EN:=%MX5, IN:=INPUT, LOW=>WORD_OUT1, HIGH=>WORD_OUT?2);

(1) If the transition condition (%MX5) is on, DWORD_WORD function executes.
(2) Ifinput variable INPUT = 16#1122_AABB, then, WORD_OUT1 = 16#AABB and WORD_OUT2= 16#1122.
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Reading data from the preset flash area
EMOV Availability XGI, XGR, XEC
Flags _ERR, LER
Function Description
oV Input REQ : executes the function in case of 1
F_NO: Block NO(0~31) with the data to move
BOOL— EN ENO |— BOOL ADDR: Byte address of a block set with B_NO.
USINT— F_NO DATA *ANY
DWORD — ADDR Output ENO: produces 1 if executing without error
DATA: data saving area
(all variables except BOOL and STRING available)
2w ol B12 = El el ElelElE]l o w | w g
: o XIo| ol zlblzlz|Z2|z|Z2|2 5 S E|8| k|2
ANY type variable Varable | 3 & Sz 5 %5 385%/558 3 2 x £ 38R °E
DATA olo|loj]o|lo|lo|lo|J]o|lOo|]OoO|]OoO|O|O|]O]O|O|O]oO

*ANY: exclude BOOL and STRING from ANY type.

= Function

1. The command moves one data among 32 block data in flash memory.

2. It moves the data in ADDR of the F_NO (flash number) block according to the type set in DATA. then the moved
data is entered to DATA variable.

3. If the variable type declared as DATA and the ADDR variable type are not identical, it does not produce any error
but any undesirable data may be moved; set ADDR value according to DATA type. For instance, if declaring
4BYTE type variables (DWORD, UDINT, DINT, REAL ...) to DATA, ADDR variable must also use 4BYTE type

variable.

4. IfF_NOis 31 and greater or ADDR value exceeds 65,535, ERR and _LER are set.

m Flag

Flag

Description

_ERR

IfF_NO value is 31 and over or ADDR value exceeds 65,535
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m Program Example

1.LD

2.ST

F_NO —

ADDR_DW —

EMOV
EN ENO

B_NO  DATA

ADDR

— OW1

EMOV(EN:=%MX5, F_NO:= F_NO, ADDR:= ADDR_DW, DATA=>DW1);

(1) If the execution condition (%MX5) is on, EMOV function executes.
(2) If seting F_NO = 1, ADDR_DW(DWORD type) = 4, move DWORD DATA in 4BYTE OFFSET of No.1 Flash Block to

DW1(DWORD).
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Check the consistency after comparing content

EBCM P Availability XGl, XGR, XEC

Flags
Function Description
EBCMP Input EN: executes the function in case of 1
R _NO: R device block no.
BOOL — EN ENO |— BOOL F_NO: Flash memory block no.

UINT — R_NO STAT |— USINT
Output  ENO: On if comparison is complete

STAT: Error status
DIFF [— UINT MATCH: On if comparison results are consistent
DIFF: No. of inconsistency (DWORD)

UINT — F_NO MATCH — BOOL

= Function

1. The command to check the consistency by comparing a block of R device and another block of flash memory while
input contact is on; it compares data in DWORD.

2. STAT shows error status; if it is greater than 1 in R_NO input, STAT = 1; if it is greater than 31 in F_NO input, STAT
= 2. Even though there is only one error after the entire comparison, it shows an error; STAT = 3.

3. Incase of inconsistency, it saves the number in DIFF.

m Program Example

1.LD
WMX5 EBCMP
I I EN ENO —
R_AREA | R_NO  STAT |~ STAT_USINT
F_AREA — F_NO MATCH — RESULT
DIFF |~ OUT
2.ST

EBCMP(EN:=%MX5, R_NO:=R_AREA, F_NO:=F_AREA, STAT=>STAT_USINT, MATCH=>RESULT, DIFF=>0UT);

(1) If the execution condition (%MX5) is on, EBCMP function executes.
(2) If setting R_AREA =0, F_AREA = 1 and if R device block no.0 and flash block no.1 are consistent, RESULT(BOOL) is on and
shows OUT(no. of inconsistency) = 0.
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Produces On bit position as number
E N CO Availability XGl, XGR, XEC
Flags ~ERR, LER
Function Description
Input EN: executes the function in case of 1
ENCO IN: input data to encode
BOOL— EN ENO |—BOOL
*ANY_BIT— IN OUT = INT Output ENO: without an error, it is 1
OUT: Encoding result data
Jlwlo| 28 = [ T w O]
vawe | 3E185 6825255228200 EE856¢E
ANY type variable Doz 23 = = =R %
IN o|o| o] o
ouT o

*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function

1. IfENis 1, it produces the most priority bit position among bits of 1 to OUT.
2. Input data types are B(BYTE), W(WORD), D(DWORD) and L(LWORD).

FUNCTION IN type Description
ENCO BYTE
ENCO WORD U desirable ENCO functi d di input variable ty|

ses a desirable nction type depending on input variable type.
ENCO DWORD ype dep o P P
ENCO LWORD
= Flag
Flag Description
_ERR OUT is -1 if no bitamong input datais 1; ERR and _LER flags are set.
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m Program Example
1.LD

‘ %IXO ENCO
} } EN ENO |

ON_

SWITCHS = [ POSITION

N ouT

2.ST

ON_POSITION := ENCO(EN:=%MXO0, IN:=SWITCHS);
(1) If the execution condition (%MX0) is on, ENCO function executes.

(2) If SWITCHS (WORD type) = 2#0000_1000_0000_0010, it produces the positions of 2 bits with on, that is, ‘11’ out of “11’
and ‘T’, so that “11’ is saved into ON_POSITION(INT Type).
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Permits running for task program (Cancel of DI)
EI Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
El REQ: requires to permit running for task program
BOOL — EN ENO = BOOL
BOOL — REQ OUT — BOOL Output  ENO: outputs EN value as it is
OUT: If El is executed, an output is 1

m Function
1. IfENis 1 and REQ inputis 1, task program blocked by 'DI' function starts normally.
2. Once 'ElI'command executes, task program starts normally even if REQ input is 0.
3. Task programs created when they are not permitted to operate executes after 'El' function or the current-running
task program execution.

m Program Example

1.LD

%1%0.0.0 El
} } EN ENO |-

EN_TAST — REQ OUT |~ EN_OK

2.ST
EN_OK := EI(EN:=%I1X0.0.0, REQ:=EN_TAST);

(1) IFEN_TASKis 1, a task program starts normally.
(2) IfElfunction permits running for a task program, output EN_OKis 1.
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Emergency running stop by program

ESTO P Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
ESTOP REQ: requires the emergency running stop
BOOL — EN ENO —B0OOL
BOOL — REQ OUT [~ BOOL Output  ENO: outputs EN value as it is. Refer to function 1
OUT: if ESTOP executes, an output is 1
m Function

1. If transition condition EN is 1 and the signal to require the emergency running stop by program REQ is 1, program
operation stops immediately and retums to STOP mode.
2. Incase that a program stops by 'ESTOP' function, it does not start despite of power re-supply.

w

If operation mode moves from STOP to RUN, it restarts.

4. If'ESTOP' function executes, it stops the running program during operation; if it is not a cold restart mode, an error
may occur when restarts.

= Flag

Flag

Description

_ESTOP_ON

It tums On if the program is stopped by ESTOP command. It is off when the program enters into
RUN in the status.

m Program Example

1.LD

%IX0.2.0

2.ST

ACCIDENT —

ESTOP
EN ENO
REQ  OUT

— DUMMY

DUMMY := ESTOP(EN:=%IX0.2.0, REQ:=ACCIDENT);
(1) If the transition condition (%1X0.2.0) is on, ESTOP function executes.

(2) If ACCIDENT = 1, the running program stops immediately and returns to STOP mode.

% In case of emergency, it is available to use it as a double safety device with mechanical interrupt.
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Saving a user-defined constant(N) to the designated
address in F( FALS NUM)

Availability XGI, XGR
Flags
Function Description
FALS Input EN: executes the function in case of 1
NUM: number to be saved in F
BOOL — EN ENO — BOOL
INT —{ NUM OUT — BOOL Output ENO: outputs EN value as itis
OUT: produces on if it normally works
m Function

1. The command saves a user-defined constant (N) to the designated address in F (_ FALS_NUM).

2. NUM can be designated between 16#0000 ~ 16#FFFF and the first generated number is saved until it is cancelled.

3.  Tocancel FALS, FALS 0000 executes.

m Program Example

1.LD

%1X0.2.0 FALS
} } EN ENO
FALS_NUM1 —{NUM  OUT

%1X0.3.0 FALS
} } EN ENO
FALS_NUM2 — NUM  OUT

%1%0.4.0 FALS
|| EN  ENO
33 —NUM OUT

8-67



Ch 8. Application Functions

8-68

2.ST

OUT1 := FALS(EN:=%IX0.2.0, NUM:=FALS_NUM1);
OUT2 := FALS(EN:=%IX0.3.0, NUM:=FALS_NUM2);
OUT3 := FALS(EN:=%IX0.4.0, NUM:=33);

(1) If the execution condition is on, each FALS function executes (ex: FALS NUM1=31, FALS NUM2=32).

(2) The value is saved in _FALS_NUM Flag according to the execution condition (%1X0.2.0, %IX0.3.0, %1X0.4.0), the
value is saved into the first_ FALS NUM _Flag, and the next value is not saved until FALS is canceled.

(3) To cancel FALS, 0000 must be setin NUM.

(4) It is convenient to view the status if executing the program by setting a value of special condition and checking
_FALS_NUM Flag.
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Gets one character from a String
G ET_C HAR Availability XGlI, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
GET_CHAR IN: STRING input
BOOL — EN ENO b= BoOL N: position in a String
?Li T ’LN OUT |=BYTE Output  ENO: outputs EN value asiitis
OUT: Byte Output

m Function
1. ltextracts one byte from a String starting from N.

m Flag

Flag Description

_ERR/_LERflags are set if N exceeds the number of byte in STRING.
If an error occurs, the output is 16#00.

_ERR

m Program Example

1.LD
%IXO GET_CHAR
|| EN  ENO |-
INPUT 4 IN OUT |~ QUTPUT
4 4N
2.ST

OUTPUT := GET_CHAR(EN:=%MX0, IN:=INPUT, N:=4);

(1) If the transition condition (%MXO0) is on, GET_CHAT function executes.
(2) When input INPUT (STRING) = “LS XGI PLC,” if you extract 4" character from this string, output variable OUTPUT is
16#58 (“X7).
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Increase IN data by 1
I N C Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
INC IN: Input data to increase
BOOL— EN ENO = BOOL
*ANY_BIT— N OUT =*ANYBIT | output ENO: outputs EN value as it is
OUT: result data after increase
4 w8 E =) = ElE | a L Q
wawe BB EEEEzEEZE22230585¢
ANY type variable @ o335 = S| 2| E I Re %
IN o|lo| o] o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT type.

m Function

1. IfENis 1, itincreases IN bit string data by 1 and produces an output.
2. Anerror does not occur when there’s an overflow; the result is 1640000 in case of 16#FFFF.
3. Input data types are BYTE, WORD, DWORD and LWORD.

FUNCTION IN/OUT type Description
INC BYTE
INC WORD
You can select one of these functions according to the infout data type.
INC DWORD
INC LWORD
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m Program Example
1.LD

| |

%MN10 —

N

INC

ENO

ouT

— %MW100

2.8ST

%MW100 := INC(EN:=%MXO0, IN:=%MW10);

(1) If the transition condition (%MXO0) is on, INC function executes.
(2) If input variable %MW10 = 16#0007 (2#0000_0000_0000_0111), then output variable %MwW100 =16#0008

(2#0000_0000_0000_1000).
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Divides LWORD into two DWORD data

BOOL —
LWORD —

EN
IN

LWORD_DWORD

ENO —BOOL
LOW —DWORD
HIGH —DWORD

LWO RD_DWO RD Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1

IN: LWORD Input

Output ENO: outputs EN value as itis
LOW: lower DWORD Output
HIGH: upper DWORD Output

m Function

1. ltdivides one LWORD into two DWORD data.
LOW: lower DWORD Output, HIGH: upper DWORD Output

m Program Example
1.LD

WMX10
| |

LWORD_DWORD
EN ENO

2.8ST

INPUT — IN LOW
HIGH

— WORD_OUT1
— WORD_OUT2

LWORD_DWORD(EN:=%MX10, IN:=INPUT, LOW=>DWORD_OUT1, HIGH=>DWORD_QOUT2);

(1) Ifthe transition condition (%MX10) is on, LWORD_DWORD function executes.

(2) If the input variable INPUT = 16#AAAA_BBBB_CCCC_DDDD, then
DWORD_OUT1 = 16#CCCC_DDDD
DWORD_OUT2 = 16#AAAA_BBBB.
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Master Control
MCS Availability XGl, XGR, XEC
Flags
Function Description
1S Input EN: executes the function in case of 1.
NUM: Nesting (0~15)
BOOL —{ EN ENO = BOOL
INT = NUM
Output ENO: If MCS is executed, it is 1

m Function

1. IfENis on, MCS function executes and the program between MCS and MCSCLR function is normally executes.
2. IfEN s off, the program between MCS and MCSCLR function executes as follows:

Instruction Description
Timer Current value (CV) becomes 0 and the output (Q) becomes off.
Counter Output (Q) becomes off and CV retains its present state.
Coil All becomes off.
Negated coil All becomes off.
Set coil, reset coil All retains its current value.
Function, function block All retains its current value.

3. Evenwhen EN is off, scan time is not shortened because the instructions between MCS and MCSCLR function are
executed as the above.

4. Nesting is available in MCS. That is to say, Master Control is divided by Nesting (NUM). You can set up Nesting
(NUM) from 0 to 15 and if you set it more than 16, MCS is not executed normally.
* Note: if you use MCS without MCSCLR’, MCS function executes till the end of the program.
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m Program Example

1.LD
A MCS
| | EN ENO
0 — NUM
%X0.0.0 LAMP1
|1 [ When A is On,
I e Execute LAMP 1
B MCS
| | EN ENO
1 — NUM
%1X0.0. LAMP2 )
”XIOIO 1 P When A and B is On,
11 \J Execute LAMP 2
C MCS
| | EN ENO
2 — NUM
%1X0.0. LAMP3 )
/|X|O|02 PN When A, B and C is On,
11 \J Execute LAMP 3
MCSCLR
EN ENO
2 — NUM
%1X0.0. LAMP4 )
”XIOIOS PN When A and B is On,
1T \J Execute LAMP 4
MCSCLR
EN ENO
1 — NUM
%1X0.0.4 LAMP5 )
|1 [ When A is On,
T ./ Execute LAMP 5
MCSCLR
EN ENO
0 — NUM
%1X0.0.5 LAMPG
I [ Regardless of A, B, C,
I R Execute LAWP 6
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2.8T
MCS(EN:=A, NUM:=0);
LAMP1 := %IX0.0.0; // When A is on, execute LAMP1

MCS(EN:=B, NUM:=1);
LAMP2 := %IX0.0.1; /' When A and B are on, execute LAMP2

MCS(EN:=C, NUM:=2);
LAMPS3 := %IX0.0.2; // When A, B and C are on, execute LAMP3

MCSCLR(NUM:=2);
LAMP4 := %IX0.0.3; // When A and B are on, execute LAMP4

MCSCLR(NUM:=1);
LAMPS5 := %IX0.0.4; /' When A is on, execute LAMP5

MCSCLR(NUM:=0);
LAMPG := %1X0.0.5; /IRegardless of A, B, C, execute LAMP6

(1) The value corresponding to NUM of each MCS function sets an area with its counterpart, MCSCLR of the number.
NESTING (NUM) can be set between 0~15 and the higher number is not allowed. Unless MCS and MCSCLR are
combined as a pair, MCS function executes to the end of the program.
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Master Control Clear

M CSC L R Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
MCSCLR
NUM: Nesting (0~15)
BOOL — EN ENO = BOOL
INT = NUM

Output ENO: if MCSCLR is executed, it will be 1

m Function

1. ltclears a Master Control instruction. And it indicates the end of the Master Control.
2. IFMCSCLR function executes, it clears all the MCS instructions which are less than or equal to Nesting (NUM).

3. There’s no contact before MCSCLR function.

m Program Example

Refer to the MCS function example.
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Masked Equal
M EQ Availability XGlI, XGR, XEC
Flags
Function Description
VEQ Input EN: executes the function in case of 1.
IN1: Input1
BOOL — EN ENO = BOOL IN2: Input2
*ANY_BIT = IN1 OUT 1= BOOL MASK: input data to mask
*ANY_BIT— IN2
*ANY_BIT— MASK Output ENO: outputs EN value as it is
OUT: when equal, it is 1
2w 9812 = ElelElelEE | w | w g
. le) X |35 E| S zZ| 5| z|z 5 E| Q| =2
Va”ab'e8%g§§%25%%s%5§555903@
ANY type variable
IN1 o|lo| o] o
IN2 o|lo| o] o
MASK o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT type.

m Function
1. ltcompares whether two input variables are equal after masking. If it masks an 8-bit variable with 2#11111100, then, lower
2 bits are excluded when it compares input values.
2. Its available to see whether or not specific bits are on in a variable. For example, in case of comparing 8-bit variables, IN1 is
an input variable, IN2 is 16#FF, and MASK for masking is a bit aray 2#00101100. If IN1 and IN2 after masking are equal,

then output OUT is 1.
Function Input type Description
MEQ BYTE
MEQ WORD It compares whether two variables are equal after making.
MEQ DWORD
MEQ LWORD
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m Program Example

1.LD
%IXO MEQ
} } EN ENO
%QX1.3.20
INPUTT - INT OUT | ( )—
INPUT2 ] IN2
MASK — MASK
2.ST

%QX1.3.20 := MEQ(EN:=%MXO0, IN1:=INPUT1, IN2:=INPUT2, MASK:=MASK);

(1) If the transition condition (%MXO0) is on, MEQ function executes.
(2) Input variable
INPUT1 (BYTE) = 2401011100
INPUT2 (BYTE) = 2401110101
MASK (BYTE) = 2#11010110
Then, the compared bits of input variables after masking are as follows:
INPUT1 (BYTE) =2#01010100
INPUT2 (BYTE) = 2#01010100

INPUT1 and INPUT2 are equal; therefore, output contact %QX1.3.20 is on.
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Every Output Off if input condition is On

O UTO F F Availability XGl, XGR, XEC

Flags
Function Description
OUTOFF .
L ool Input EN : executes the function in case of 1
BOOL — EN ENO REQ: stop every output by program
BOOL — REQ Output ENO: check the operation
m Function

1. Everyoutputis offif EN =1 and REQ = 1.
2. Clear all the output off when EN =1, REQ = 0.
3. Above and beyond these cases, it keeps the previous state.

m Program Example
1.LD

SW1 %QX0.0.0
| | [
\J

s OUTOFF
|| ENO [

Reg — REQ

2.ST

%QX0.0.0 := SW1;
OUTOFF(EN:=SW2, REQ:= Reg);

(1) It sets a program as the above example after output module establishes.
(2) if SW1 is on, the output (%QX0.0.0) is set.
(3) If operating with Reg = 1 after setting SW2 On, OUTOFF function is executed and every output module is off.

The actual output module is off although it seems to be set on the program monitor.
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Puts a character in a string
P U T_C HAR Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
PUT CHAR Input EN: executes the function in case of 1
- DATA: BYTE input to insert a STRING
BOOL — EN ENO = BoOL IN: STRING input
BYTE — DATA oUT p—STR N: setting position in a STRING
STR — IN
INT = N Output ENO: outputs EN value as it is
OUT: STRING output

m Function
1. ltoverwrites one BYTE input on a specific position (N) string.

m Flag

Flag Description

If N value exceeds a byte number of a string, ERR and _LER flags are set.

ERR If an error occurs, the output is 16#00.

m Program Example

1.LD
X1 PUT_CHAR
|| EN  ENO|-
INPUT — DATA  OUT \~ RESULT
STRING_IN — IN
2 N
2.8T

RESULT := PUT_CHAR(EN:=%MX1, DATA:= INPUT, IN:= STRING_IN, N:=2);

(1) If the transition condition (%MX1) is on, PUT_CHAR function executes.
(2) If input variable INPUT = 16#41 (“A”) and STRING_IN = “TOKEN?”, and N = 2, then, output RESULT is “TAKEN".
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Converts degree into radian

RAD Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1.
RAD IN: degree Input
BOOL — EN ENO = BOOL
ENO: outputs EN val iti
ANY_REAL —{ IN OUT |~ ANY_REAL Output O: outputs EN value as it is
OUT: radian output
Jlwlo| B8 = [ T T w O]
Variable 8;%%%%2%%%%%%5@%5(55%
ANY type variable @b 2|3 5 3 S|ls 2|5 F| & £
IN o | o
ouT o | o
m Function

1. ltconverts a degree value ( °) into a radian value.
2. Ifthe degreeis over 360°, it converts nommally.
For example, if input is 370°, output is radian value corresponding to 370° - 360° = 10°.

Function Input type Output type Description
RAD REAL REAL
It converts a degree value ( °)into a radian value.
RAD LREAL LREAL
m Program Example
1.LD

%MXO0 RAD
|| EN  ENO |-

2.8ST

DEG_VAL —

IN OUT |~ RAD_VAL

RAD_VAL := RAD(EN:=%MX0, IN:= DEG_VAL),

(1) If the transition condition (%MX0) is on, RAD_REAL function executes.
(2) Ifinput variable DEG_VAL = 127( °), its output RAD_VAL = 2.21656823.
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Rotates designated array elements
ROTATE_A Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
ROTATE A N: element number to rotate
B00L — EN N0 |- BooL STRT: sta_mng pqgltlon to rotat(_a in an array block
SARRAY _{ oo src | *ARRAY END: ending position to rotate in an array block
OF ANY —_ OF ANY
UINT =] STRT OUT = =ANY Output ENO: without an error, it is 1
UINT — END OUT: overflowing data
UINT— N
In/Out SRC: array block to rotate
2w 9812 El el ElelEE F | w | w g
i S AR z|l5 z Z Zz| 2|2 3I1Y E 8 K 2
e 81582 052858255835002¢F585¢
ANY type variable
SRC olojlo|lo|lo|lo|o]O|O|]O|O|O|O|]O]O|O|O|O|O
ouT olojo|lo|lo|lo|Oo]O|]O|]O|O|O|O|]O]O|O|O|O|O

*ANY: exclude STRING from ANY type.

m Function

1. ltrotates designated elements of an array block in the chosen direction.

2. Setting:

A.  Scope: STRT and END set a data array fo rotate.

Rotation direction and time: rotates N times in the chosen direction set by STRT and END (STRT — END)

B
C. Inputdata setting: fills an empty element with data pushed from END after rotation with Input data (IN)
D

Output: the result is written at the ARRAY configured by SRC, and the data to rotate from END to STRT is written at

OUT.
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SRC SRC
ARRAY(0) ARRAY (0)
STRT : 1 ARRAY(1) 4 ARRAY(1)
ARRAY(2) \4 ARRAY (2)
ARRAY (3) \ ARRAY (3)
ARRAY (4) > ARRAY (4)
ARRAY(5) ARRAY (5)
ARRAY(6) ARRAY(6)
END : 7 ARRAY(7) ARRAY(7)
ARRAY(8) ARRAY(8)
ARRAY(9) , ARRAY(9)
Before | ouT | After
Transition N=2 Transition
Function In/Out array type Description

ROTATE_A BOOL

ROTATE_A BYTE

ROTATE_A WORD

ROTATE_A DWORD

ROTATE_A LWORD

ROTATE_A SINT

ROTATE_A INT

ROTATE_A DINT

ROTATE_A LINT

ROTATE_A USINT It rotates configured elements of an aray block in the chosen direction.

ROTATE_A UINT

ROTATE_A UDINT

ROTATE_A ULINT

ROTATE_A REAL

ROTATE_A LREAL

ROTATE_A TIME

ROTATE_A DATE

ROTATE_A TOD

ROTATE_A DT
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m Flag

Flag

Description

_ERR

type(i.e. INT=0, TIME=T#0S).

If STRT or END exceed the range of SRC array element, ERR and _LER flags are set.

If an eror occurs, there’s no change in SRC and output OUT is the initial value of each variable

¢ If output array variable is omitted, it assumes the output array number as 0, producing _ERR and _LER flags.

m Program Example

1.LD
- ROTATE_A
|| EN ENO -
SRC_ARY —| SRC _ SRC |— SRC_ARY
8 —| sTRT  oUT | out
o —{ END
2N
2.ST

OUT := ROTATE_A(EN:=%MX2, SRC:=SRC_ARY, STRT:=8, END:=2, N:=2);
(1) Ifinput condition (%MX2) is on, ROTATE_A function executes.

(2) It rotates designated elements (from 2nd to 8th elements) of SRC_ARY in the chosen direction set by STRT and END

(fromindex 8 to index 2).

(3) The overflowing data (16#44) is written at OUT.

ARY_SRC ARY_SRC
16#11 16411
16#22 16#22
END : 2 16#33 " 16#55
16#44 NN 16#66
16#55 16#77
16#66 16#88
16#77 16#99
16#88 16#33
STRT : 8 16#99 \ ] 16#44
16#AA ‘ 16#AA
Before ouT | 44 | After
Transition N=2 Transition
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Rotate with Carry
ROTATE_C Availability XGl, XGR, XEC
Flags _ERR,_LER
Function Description
Input EN: executes the function in case of 1.
ROTATE G STRT: starting bit position of SRC bit array to rotate
B0oL — N N0 b= BooL END_: ending bit po§|t|on of SRC bit array to rotate
N: bit number to shift
*ANY_BIT— SRC — SRC |— *ANY_BIT
UINT— STRT OUT — BOOL Output  ENO: without an error, it is 1
UINT— END OUT: carry output
UINT=— N
InflOut  SRC: variable for rotation
2wl 2192 Ele lElelElelal2 wlw 2
; ] x| g E Z Z |z I [ I B T 4
ANY type variable Variable 8%%%%%Z§§%%%5‘§5§590§
SRC o|lo|o]o
*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function
1. ltrotates a configured bit array of SRC bit arrays in the chosen direction.
2. Setling:

A.  Scope: STRT and END set a bit data to rotate.
B. Rotation direction and time: rotates N times in the chosen direction set by STRT and END (STRT — END)
C. Output the resultis written at ANY _BIT configured by SRC, and the data to rotate from END to STRT is written at OUT.

ENiI12 STFiTZO
[Bi5 [ 814 [ B3] B12] 61 [Bi0] 8o [ B8 [ 87 [ 86 [ 85 [ B4 [ B3 [ B2 [ 81 [ 8O |EXBeeCfuotrf‘On
5 4 18 S /o JSooJo S8 /1 S8 /5 Ja /3 /o /1 /o N=L
[ouT] | 815 [ B14| B3| B12]|B11|Bi0| BI | B3 | B7 | BE | B5 | B4 | B3| B2 ] BI | BO Exééﬁon
5 14 13 12 11 1 9 8 7 6 5 4 3 2 04
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Function SRC type Description
ROTATE_C BYTE
ROTATE_C WORD It rotates a designated bit aray of SRC bit arrays N times in the chosen
ROTATE_C DWORD direction.
ROTATE_C LWORD
= Flag
Flag Description
ERR If STRT or END exceed the bit number of SRC variable type, there’s no change in SRC and _ERR and
- _LER flags are set

m Program Example

1.LD
- ROTATE_C
} PI EN ENO |—
16#A5A5 — SRC _ SRC |—
13 —| STRT  OUT | ouT
3 - enp
o N
2.ST

OUT := ROTATE_C(EN:=%MX2, SRC:=16#A5A5, STRT:=13, END:=3, N:=2);

(1) If the transition condition (%MX2) is on, ROTATE_C function executes.

(2) It rotates the designated bit array, from STRT (13) to END (3), of SRC (16#A5A5) 2 times in the chosen direction set
by STRT and END (from STRT to END): refer to the diagram below.

(3) The result data after rotation is written at SRC (16#896D), and the overflowing bit (0) is written at OUT.
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STRT: 13 ENf:S
Bef
|1|0|1|o|0|1|o|1|1|0|1|o|0|1|0|1N_2 Exeecuotfieon
ouT \\\\\\\A\\\ After
|2| |1|0|2|ﬁ|1|0|0|1|0|1|1|0|1|1|0|1| Execution
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Converting the set block number to the designated block

R S ET number
Availability XGI, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
RSET
B_NO: block NO(0~1) to convert
BOOL—— EN ENO —— BOOL
UINT — BNO Output  ENO: without an error, itis 1
m Function

1. Convert the set block number ( RBANK _NUM) to the designated block number.
2. Block number is initialized to 0 if converting stop to run.
3. If Sis over the max block number, error flag (_ ERR) is set.

m Flag

Flag

Description

_ERR IfB_NOvalueis over2, ERRand LER Flags are set.

m Program Example

1.LD

%MX0
| |

2.ST

BLOCK_NUM —

RSET
EN

B_NO

ENO

RSET(EN:=%MX0, B_NO:=BLOCK_NUM);

(1) If the execution condition (%MX0) is on, RSET function executes.
(2) BLOCK_NUM (UINT type) can be 0 or 1 and convert it to the designated R block.
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S EG_WO RD Availability XGl, XGR, XEC

Converts BCD or HEX into 7 segment display code

Flags
Function Description
Input EN: executes the function in case of 1.
SEG_WORD IN: Input data to covert into 7 segment code
BOOL — EN ENO —BOOL
WORD — IN OUT — DWORD Output  ENO: outputs EN value as it is

OUT: result data converted into 7 segment data

m Function

IfENis 1, it converts BCD or HEX (hexadecimal) of IN into 7 segment display code as follow and produces output,

OUT.
If an input is BCD type, it is available to display a number between 0000 and 9999. And in case of HEX input, it's

available to display a number between 0000 and FFFF on 4-digit 7 segment display.
Display example
1) 4-digit BCD -> 4-digit 7 segment code: use SEG function.
2) 4-digit HEX -> 4-digit 7 segment code: use SEG function.
3) INT -> 4-digit BCD-type 7 segment code: use INT_TO_BCD function first and SEG function.
4) INT -> 4-digit HEX-type 7 segment code: use INT_TO_WORD function first and SEG function.
5) When 7 segment display digits are more than 4.
A) In case of BCD, HEX type, use SEG function, after dividing them into 4 digits.
B) INT -> 8-digit BCD-type 7 segment code;

Divide INT by 10,000 and convert ‘quotient’ and ‘remainder’ into upper/lower 4-digit 7 segment code using

INT_TO_BCD and SEG function.
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m Program Example

1.LD
‘ %IXO SEG_WORD
} } EN ENO |
SEG
BCD_DATA — IN OUT = oarremn
2.ST

SEG_PATTERN := SEG_WORD(EN:=%MXO0, IN:=BCD_DATA);

(1) Ifthe transition condition (%MX0) is on, SEG_WORD function executes.
(2) If input variable BCD_DATA (WORD) = 16#1234, the output is ‘2#00000110_01011011_01001111_01100110’
which is displayed as a 7 segment code (1234) and written at SEG_PATTERN (DWORD).

INPUTCIN)
Bo_oATAMORD) | 0 J o J o [ 1t JoJo ] 1t [o]JofJo]+[ 1o 1 ]o]o]
= 16#1234
§ (se6)
ourput(our) = [ o J oo Jo o]+ [t Joflo] +[o] ] 1 [ o] 1] 1 ]uoper
SEG_PATTERN(DWORD)
=tewoesBares | O [ 1t o J o[t [+ ]t [t o[t ]t o] o] 1] 1] o]tower

m 7 Segment Configuration

BO

B5l lB1
B6

B4' lBZ
B3
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m Conversion table for 7 segment code

Input Input Output
INT Display Data
(BCD) (Hex) B7 B6 B5 B4 B3 B2 B1 BO
0 0 0 0 0 1 1 1 1 1 1 0
1 1 1 0 0o 00 0 1 1 O 1
2 2 2 0 1 0 1 1. 0 1 1 2
3 3 3 o1 0 0 1 1 1 1 3
4 4 4 o 11 0 0 1 1 0 4
5 5 5 o1 1 0 1 1 0 1 5
6 6 6 o 1 1 1 1 1 0 1 6
7 7 7 o 01 0 0 1 1 1 7
8 8 8 o 1 1 1 1 1 1 1 8
9 9 9 o1 1 0 1 1 1 1 9
- A 10 o1 1 1 0 1 1 1 A
- B 11 o 1 1 1 1 1 0 O B
- C 12 0 0 1 1 1 0 0 1 Cc
- D 13 0 1 0 1 1 1 1 0 D
- E 14 o 1 1 1 1 0 0 1 E
- F 15 o111 0 0 0 1 F
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Shifts designated array elements

S H I FT_A Availability XGl, XGR, XEC

Flags _ERR, LER
Function Description
SHIFT_A Input EN: executes the function in case of 1.
BOOL — EN ENO }— BOOL IN: Input data to empty element after shifting
*ANY — [N OUT = *ANY N: number to shift
*ARRAY _| oo  GRC b *armay STRT: sta_rtlng po_s_l’uon to s_hn_‘t in an array block
OF ANY OF ANY END: ending position to shift in an array block
UINT = STRT
UINT = END Output ENO: without an error, it is 1
UINT— N OUT: overflowing data
In/Out SRC: array block to shift
Jlw ol @ 2| = ElelEBElelElE|l2|2 wlwla %
; @] x| 5 z 5z Z |z |Z2|Z2 JIEE = £
e 1852228255558 388¢3¢85E
ANY type variable
IN1 ololo|jo|lo|lo|lo|]o|O|O]O|]O|O]|O o|lo|o|o|o
IN2 ololo|jo|lo|lo|lo|]o|O|O]O|]O|O]|O o|lo|o|o|o
ouT o | o olo|lo|o|o|o o o o|lo|o|o|o

*ANY: exclude STRING from ANY type.

m Function

1. It shifts designated elements of an array block in the chosen direction.

2. Setling:
- Scope: STRT and END set a data array to rotate.
- Shifting direction and time: rotates N times in the chosen direction set by STRT and END (STRT — END).
- Input data setting: fills an empty element after shifting with input data (IN).

- Output: the result is written at ARRAY configured by SRC, and the overflowing data by shifting from END to STRT is
written at OUT.
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SRC SRC
ARRAY (0) [ N ARRAY (0)
STRT : 1 ARRAY(1) \: ARRAY (1)
ARRAY (2) \ ARRAY (2)
ARRAY (3) \ ARRAY (3)
ARRAY (4) \ ARRAY (4)
ARRAY (5) \ ARRAY (5)
ARRAY (6) \ ARRAY (6)
END : 7 ARRAY(7) ARRAY(7)
ARRAY (8) ARRAY(8)
ARRAY(9) ARRAY (9)
Before ouT After

Transition N=2 Transition

Function In/Out Array Type Description

SHIFT A BOOL

SHIFT A BYTE

SHIFT_A WORD

SHIFT_A DWORD

SHIFT_A LWORD

SHIFT_A SINT

SHIFT A INT

SHIFT_A DINT

SHIFT_A LINT

It shifts configured elements of an amray block in the chosen
SHIFT A USINT
direction.

SHIFT A UINT

SHIFT A UDINT

SHIFT_A ULINT

SHIFT_A REAL

SHIFT_A LREAL

SHIFT_A TIME

SHIFT_A DATE

SHIFT A TOD

SHIFT A DT
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m Flag

Flag

Description

_ERR

If STRT or END exceed the range of SRC array element, _ERR and _LER flags are set.
If an error occurs, there’'s no change in SRC and output, OUT is the initial value of each variable type(i.e.
INT=0, TIME=T#0S).

¢ If output array is omitted, it assumes the number of array as 0, producing _ERR and LER flags.

m Program Example

1.LD
- SHIFT_A
} } EN ENO |
555 —{ IN OUT F— OUT
SRC_ARY — SRC _ SRC | SRC_ARY
2 — STRT
8 —| END
3 —N
2.ST

(1) If the input condition (%MX2) is on, SHIFT_A function executes.

(
(
(
(

8-94

2) It shifts designated elements (from 2nd to 8th elements) of SRC_ARY.
3) It shifts three times the configured elements.
4) The empty elements after shifting, from array index 2 to array index 3, are filled with input ‘555’.

5) The overflowing data (1234), carry output, is written at OUT.

ARY_SRC ARY_SRC
000 IN| 555 000
111 111
END : 2 222 555
333 555
444 555
555 222
1234 333
77 444
STRT : 8 888 555
999 999
Before ouT | 1234 I After
Transition N=3 Transition
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Shift with Carry
S H I FT_C Availability XGl, XGR, XEC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
SHIFT_C CYI: Carry Input
BOOL — EN ENO f— BOOL STRT: starting bit position of SRC bit array to shift
BOOL — CY1 0UT |— BOOL END: ending bit position of SRC bit array to shift
*ANY_BIT— SRC SAC |— ANY_BIT N: bit number to shift
UINT = STRT . .
Output  ENO: without an error, itis 1
UINT = END
OUT: carry output
UINT=— N
In/Out SRC: variable to shift
2w 9812 = El el ElelEE F | w | w g
- 8 55z klzlk 2 2z 2|2 N s &85 2
ANY type variable Varble | 21 & $ 2=z ®=558553 é AR 5
out o|lo|o]o

*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function

1. Itshifts a configured bit amay of SRC bit arrays N times in the chosen direction.
2. Setiing:
- Scope: STRT and END set a bit data to shift.
- Shifting direction and time; shifts N times from STRT to END.
- Input data setting: fills empty bit after shifting with input data (CY1).
- Output: the result is written at ANY_BIT configured by SRC, and the overflowing bit data by shifing from END to

STRT is written at OUT.
END: 12 STRT:0
| 815 | B14 | 813 | B12 | BI Bo | B8 | 87 B5 | B4 [ B3 Exgifffﬁin
[ouT]  [(B15 [ B14] 813 [ 812 B11 Bo | B8 | 87 [ 6 [ 85 [ B4 | B3 Ex;\cfutte|ron
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Function SRC type Description
SHIFT_C BYTE
SHIFT_C WORD ) . . .
SHIFT C DWORD It shifts a configured bit aray of SRC bit arrays N times.
SHIFT_C LWORD
= Flag
Flag Description
ERR If STRT or END exceed the bit number of SRC variable type, there’s no change in SRC and _ERR and
- _LER flags are set.
m Program Example
1.LD
XD SHIFT_C
P | EN  ENO |-
1 — CVYI ouT — ouT
SRC — SRC _ SRC |— SRC
3 — STRT
13 — END
2 — N
2.8T

OUT :=SHIFT_C(EN:=%MX2, CYI=1, SRC:=SRC, STRT:=3, END:=13, N:=2);

(1) If the transition condition (%MX2) is on, SHIFT_C function executes.
(2) 16#ASAS is shifted from STRT to END by 2 bits and the empty bits after shifting are filled with 1 (CY1).

(3) SRC after shifting is 16#969D and the overflowing bit data (0) is written at OUT after 2-bit shifting.

END: 13

'

STRT:3

0

‘Before
Execution
N=2

Cvl

A

o | tfofoftJol it ] rfofiJoflolcr]
oy
ol o[ 1t o]l + [t ] o] 1t [ o] of 1] 1] 1]

0
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Stop running by program
STO P Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
STOP RE: requires the operation stop by program
BOOL — EN ENO =BOOL
BOOL — REQ OUT {— BOOL Output ENO: outputs EN value as it is

OUT: If STOP function executes, itis 1.

m Function
1. IfENand REQ are 1, stop running and return to STOP mode.

2. Iffunction 'STOP' executes, the program stops after completing scan program in executing.
3. Program restarts in case of power re-supply or the change of operation mode from STOP to RUN.

= Flag

Flag Description
_USTOP_ON On if stopped by STOP instruction. It is off if entering into RUN.

m Program Example

1.LD
%1X0.0.0 STOP
|| EN  ENO -
LOG_OUT - REQ  OUT |- BHUT_OFF
2.sT

3HUT_OFF := STOP(EN:=%IX0.0.0, REQ:=LOG_OUT),

(1) If the transition condition (%I1X0.0.0) and LOG_OUT is 1, it enters to STOP mode after completing the scan program
in executing.

(2) It is recommended to tum off the power of PLC in the stable state after executing 'STOP' function declared as input

variable.
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Convert a string into a byte array

STRING_B Y I E Availability XGI, XGR, XEC
Flags
Function Description
Input EN: if EN is 1, function converts.
STRING_BYTE IN: string input
BOOL —{ EN ENO }— BOOL
STR = IN OUT |— ARRAY
OF BYTE Output ENO: outputs EN value as itis
OUT: outputs converted Byte Array
m Function
It converts a string into 31 byte amays.
m Program Example
1.LD
%MX2 STRING_BYTE
|| EN  ENO |-
IN_VAL — IN OUT |~ OUT_VAL
2.8T

OUT_VAL = STRING_BYTE(EN:=%MX2, IN:=IN_VAL);

(1) Ifthe transition condition (%MX2) is on, STRING_BYTE function executes.
(2) KFIN_VAL =‘ABC’, OUT_VALIO0] = 16#41, OUT_VAL[1] = 16#42, OUT_VAL[2] = 16#43.
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Swaps upper data for lower data
SWAP Availability XGI, XGR, XEC
Flags
Function Description
SWAP Input EN: executes the function in case of 1.
IN: Input
BOOL— EN ENO = BOOL
*ANY BIT— IN OUT f—*ANY_BIT Output ENO: outputs EN value as it is
OUT: swapped data
4wl o Q @] = Ele| o2 w O
e 815 88 10/2/825255255302¢2585:¢
ANY type variable @l = 733 =) 5|35 |k |3 e %
IN o ¢} ¢ ¢}
ouT ] e} ¢ ¢}
*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function
It swaps upper data for lower data.
Function Input type Description
SWAP BYTE Swaps upper nibble for lower nibble data.
SWAP WORD Swaps upper byte for lower byte data.
SWAP DWORD Swaps upper word for lower word data.
SWAP LWORD Swaps upper double word for lower double word data.
m Program Example
1.LD
%MXO SWAP
|| EN  ENO |-
INPUT — IN OUT — RESULT
2.ST

RESULT := SWAP(EN:=%MXO0, IN:=INPUT);

(1) If the transition condition (%MXO0) is on, SWAP function executes.

(2) IfF INPUT (BYTE) = 16#5F, RESULT (BYTE) = 16#F5.
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Unites data
U N I Availability XGI, XGR, XEC
Flags _ERR, _LER
Function Description
Input EN: executes the function in case of 1
UNI IN: input data array
BooL — EN SEG: bit-number-designate array to united data
ENO p=—BOOL
*AimYBﬁ— IN OUT | *ANY_BIT Output ENO: without an error, it is 1
*ARRAY —| g OUT: united data output
OF INT
Jlwlo| 282 = [ T w O]
Variable 8';%%;5%%2%%%%%%5@%';55%
ANY type variable ooz 23 =) 5 5 ) 53/F|a %
IN o|lo| o] o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT type.

m Function

1. ltunites an input data array from the lower bit to a configured bit set by SEG and produces an output.

Function Input type Output type Description

UNI BYTE BYTE

UNI WORD WORD It cuts an input array into bit data set by SET and produces an
UNI DWORD DWORD output (united data) with the same array type of input.

UNI LWORD LWORD
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. EEET—
SEGI0]:3 b0

b15

IN[O] | B2 [ B1 [ BO
>

b15 SEGI11:4  bo

IN[1] | B6 | B5 | B4 [ B3
>

b15 SEG[2]:5 bO

IN[2] | Bi1[B10] B9 | B8 [ B7
>

b5 SEGI3]:4 b0

INI3] | B15 | B14 | 813 | 812

After
Combination
SEGI3]:4 seGle]’s  ———  SEGI1]4 SEG[0]:3
b15 b0

our | b3 [ b2 | b1 |

Do [ c4 | c3 | c2 | ¢1 | co

B3 | B2 [ B | BO | A2 | AT | A0

If the sum of value set by SEG exceeds the bit number of input data type, ERR and _LER flags are set.

= Flag
Flag Description
ERR If the sum of value set by SEG exceeds the bit number of input data type, ERR and _LER flags are set. If
B the number of amays of IN and SEG is different, output OUT is 0 and _ERR and _LER flags are set.

m Program Example
1.LD

2.8ST

IN_ARY —
SEG_ARY —

EN

SEG

UN

ENO

ouT

— RESULT

RESULT := UNI(EN:=%MXO0, IN:=IN_ARY, SEG:=SEG_ARY);

(1) If the transition condition (%MXO0) is on, UNI function executes.

8-101



Ch 8. Application Functions

(2) Ifinput IN_ARY and SEG_ARY are as below

IN_ARY[0] A3B5 SEG_ARY[0]
IN_ARY[1] B4C6 SEG_ARY[1]
IN_ARY[2] C507 SEG_ARY[2]
IN_ARY[3] DBES SEG_ARY[3]

NN B> W

output RESULT =2#0010_1011_1011_0101 = 16#2BB5.

IN_ARY[0] 2#1010 0011 1011 0101  SEG_ARY[0]
IN_ARY[1] 2#1011 0100 1100 0110  SEG_ARY[1]
IN_ARY[2] 2#1100 0101 1101 0111 SEG_ARY[2]
IN_ARY[3] 2#1101 0110 1110 1000 SEG_ARY[3]

\

RESULT : 2#00 1010111 0110 101
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Divides WORD into two bytes
WO RD_B Y I E Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
WORD_BYTE IN: WORD Input
BOOL — EN ENO —BOOL
WORD— IN LOW —BYTE Output  ENO: outputs EN value as itis
HIGH BYTE LOW: lower BYTE output
HIGH: upper BYTE output

m Function

1. Itdivides one word data into two byte data.
LOW: lower byte output, HIGH: upper byte output

= Program Example

1.LD
X3 WORD_BYTE
|| EN  ENO -
INPUT — IN LOW |~ BYTE_OUTH
HIGH (— BYTE_OUT2
2.sT

WORD_BYTE(EN:=%MX3, IN:=INPUT, LOW=>BYTE_OUT1, HIGH=>BYTE_OUT2);

(1) If the transition condition (%MX3) is on, WORD_BYTE function executes.
(2) finput variable INPUT is 16#ABCD, then BYTE_OUT1 = 16#CD and BYTE_OUT2 = 16#AB.
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Combines two WORD data into DWORD

WO RD_DWO RD Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1.

WORD_DWORD LOW: lower WORD input
BOOL — EN ENO —=B00L HIGH: upper WORD input
WORD — LOW OUT [~ DWORD
WORD— HIGH Output ENO: outputs EN value as itis

OUT: DWORD output

m Function

It combines two WORD data into one DWORD.

LOW: lower WORD input, HIGH: upper WORD input.

m Program Example

1.LD
%IX1.1.5 WORD_DWORD
} } EN ENO |
INPUTT — LOW  OUT |~ RESULT
INPUT2 — HIGH
2.ST

RESULT := WORD_DWORD(EN:=%IX1.1.5, LOW:=INPUT1, HIGH:=INPUT2)

(1) If the transition condition (%1X1.1.5) is on, WORD_DWORD function executes.
(2) Ifinput variable INPUT1 = 1641020 and INPUTZ2 = 16#A0BO0, output variable RESULT=16#A0B0_1020.
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Exchanges two input data

XCHG Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1
XCHG Output ENO: outputs EN value as itis
BOOL — EN ENO = BOOL
ANY — SRC1 SRCT b= Any In/Out SRC1: In/Output 1
my—{ sce  _ sace |-y SRC2: InfOutput 2
y alolo = P N I 0}
ANY type variable verene §§§§§%Z%%§%§§Q%EEEE§
SRC1 olofolo|lo[ofolo]o[o|lo|o[o[o|lo]o[o|lo|lo]o
SRC2 oloJolo|lo]o]o|lo]o]o]lo|lo]o]o|lo]o]o]o]lo]o
m Function
1. Exchanges input1 data with input2 data.
Function In/Out type Description
XCHG BOOL Exchanges two BOOL input data.
XCHG BYTE Exchanges two BYTE input data.
XCHG WORD Exchanges two WORD input data.
XCHG DWORD Exchanges two DWORD input data.
XCHG LWORD Exchanges two LWORD input data.
XCHG SINT Exchanges two SINT input data.
XCHG INT Exchanges two INT input
XCHG DINT Exchanges two DINT input data.
XCHG LINT Exchanges two LINT input data.
XCHG USINT Exchanges two USINT input data.
XCHG UINT Exchanges two UINT input data.
XCHG UDINT Exchanges two UDINT input data.
XCHG ULINT Exchanges two ULINT input data.
XCHG REAL Exchanges two REAL input data.
XCHG LREAL Exchanges two LREAL input data.
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Function In/Out type Description
XCHG TIME Exchanges two TIME input data.
XCHG DATE Exchanges two DATE input data.
XCHG TOD Exchanges two TOD input data.
XCHG DT Exchanges two DT input data.
XCHG STRING Exchanges two STRING input data.

m Program Example

1.LD
%XO XCHG
} } EN ENO |-
INPUT1 — SRC1 __ SRC1 — INPUT1
INPUT2  —{ SRC2 _ SRC2 INPUT?
2.8T

XCHG(EN:=%MXO0, SRC1:=INPUT1, SRC2:=INPUT2),

(1) If the transition condition (%MX0) is on, XCHG function executes.
(2) IFINPUT1 = 0 and INPUT2 = 1, it will exchange two input data. After the function execution, INPUT1 =1 and INPUT2 =0.
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Exclusive Logical AND

XN R Availability XGl, XGR, XEC
Flags
Function Description
Input EN: executes the function in case of 1

IN1: XNR-to-be value

IN2: XNR-to-be value
XNR .
sooL— en o = ool Input variables can be extended up to 8.
ANY_BIT=— IN1 OUT = ANY_BIT
ANY BIT— IN2 Output ENO: outputs EN value as it is
OUT: XNR result
IN1, IN2, and OUT must be of the same data type.
4w 9 BBk El-lElelElE| 2 2| w|lw 2
' Q aRe) z| 5|z Z |z | 2|2 NS E|B| K2
vate | G5 2 225282835838 ¢8Fs5¢°5E
&) | (%))
ANY type variable INT ololololo
IN2 o|lo|o| o
ouT olo|lo] o] o
m Function

1. It performs XNR operation on the input variables by bit and produces output, OUT.
IN1 1111 ..... 0000
XNR
IN2 1010..... 1010
ouT 1010..... 0101
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m Program Example

1.LD
X0 X\R
| N ENO
WIB10 —INT  OUT |- %080.0.0
ABC —IN2
2.ST

%QB0.0.0 := XNR(EN:=%MXO0, IN1:=%MB10, IN2:=ABC);
(1) If the transition condition (%MXO0) is on, XNR function executes.

(2) If %MB10 = 16#F0 = 2#1111_0000 and ABC(BYTE type) = 16#AA = 2#1010_1010, the result of XNR is shown in
OUT (%QB0.0.0 = 16#A5 = 2#1010_0101).
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Ch 9. Basic Function Blocks

1. This chapter describes basic function block library.
2. Before using basic function block, it is recommended to understand 3.4.2 Function Block and apply function block
library to a program, it is facilitative to write a program.
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Down Counter (function block)

CTD Availability XGl, XGR, XEC
Flags
Function Block Description
Input  CD: down counter pulse input
cTD LD: loads a preset value
BOOL —{ CD Q —B00L PV: preset value
BOOL — LD CV [— ANY
*ANY_INT — PV
Output Q: down counter output
CV: current value
4w 98|82 Ele ElelBElE|Z| | w|lE|la g
vaie | 81E18/9/9 2222|5283 88 z585¢%
Any type variable @B IF 5 > 22 — = )
PV o o o o o O
CV oo o o|lo]| o

= Function

*ANY _INT: exclude SINT and USINT from ANY_INT type.

Down counter function block CTD decreases the current value (CV) by 1 with every rising pulse input.

2. CV decreases only when CV is more than the minimum value of INT (-32768); after reaching it, CV does not
change its value.
3. WhenLDis 1, PVisloaded into CV (CV=PV).
4. Output Qis 1 when CVis 0 or a negative number.
Function Block PV Description
CTD INT INT Decrease as much as the min INT(-32,768).
CTD DINT DINT Decrease as much as the min DINT(-2,147,483,648).
CTD LINT LINT Decrease as much as the min LINT(-9,223,372,036,854,775,808).
CTD UINT UINT Decrease as much as the min UINT(O).
CTD UDINT UDINT Decrease as much as the min UDINT(0).
CTD ULINT ULINT Decrease as much as the min ULINT(0).
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m Time Chart

LD (preset value input)

L LU
PV setting

CD (down counter input)

CV (current value) — 0

max. coefficient

Q (down counter output)

m Program Example

1.LD
%IX0.1.14 CTD_INT
} } ) Q  COUNT_Q
10N - LD CV | COUNT_CV
5 —{ PV
COUNT_Q %QX0.3.0
| | (o)
|- {S)
2.ST

INST_CTD_INT(CD:=%IX0.1.14, LD:=_10N, PV:=5, Q=>COUNT_Q, CV=>COUNT _CV):
%QX0.3.0 := COUNT_Q

This is the program that sets the output contact (%QX0.3.0) when the down counter pulse input enters the input contact
(%I1X0.1.14) five times.

(1) Register the name of CTD function block (COUNT_D).

(2) Make the input contact (%IX0.1.14) attached to CD.

(3) Make the flag _ 10N (1 scan On contact) that loads PV into CV.

(4) Set the PV value as 5 in range of INT ((-32,768~32,767).

(5) Set the CV value as the random output variable (COUNT_CV).

(6) Set the Q value as the random output variable (COUNT_Q).

(7) Compile and write your program to the PLC after completing the program.

(8) After writing, change the PLC mode (Stop -> Run).

(9) If program runs, PV 5 will be loaded into CV (Count_CV).

(10) The current value CV (COUNT _CV) decreases by 1 when the pulse input enters the input contact (%I1X0.1.14).
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(11) When the down counter pulse input enters the input contact (%1X0.1.14) five times, CV (COUNT_CV) will be 0 and Q
(COUNT_CV) will be 1.
(12) IfQ (COUNT_Q) is 1, the output contact (%Q0.3.0) will be set.
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Up Counter (function block)

CTU Availability XGl, XGR, XEC

Flags

Function Block Description

Input CU: up counter pulse input

CTU R: reset input
BOOL— CU Q f~BOOL PV: loads a preset value
BOOL— R CV = *ANY_INT
FANYINT =) PY Output Q: increase counter output
CV: current value
< w0l B8 = Ele|lE|lE 2 | w W 9
wae 8151588122 25258283352¢8585¢
Any type variable N S S>|5 | xx|5 | F A 5
PV o| o] o o] o] o
CV oo o o|lo]| o

*ANY _INT: exclude SINT and USINT from ANY _INT type.

m Function
1. Up counter function block CTU increases the current value (CV) by 1 with every rising pulse input.
2. CVincreases only when CV is less than the maximum value of INT (32767); after reaching it, CV does not change
its value.
When the reset input (R) is 1, CV is cleared (0).
Output Q is 1 when CV is equal to or more than PV.
5. PV value reloads the preset value and operate it when CTU function block executes.

Hw

Function Block PV Description
CTU INT INT Increase as much as the max INT (32767).
CTU DINT DINT Increase as much as the max DINT (2147483647).
CTU LINT LINT Increase as much as the max LINT (9223372036854 775807).
CTU UINT UINT Increase as much as the max UINT (0).
CTU UDINT UDINT Increase as much as the max UDINT (0).
CTU ULINT ULINT Increase as much as the max ULINT (0).
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m Time Chart

Cc

Q

U (up counter input)

R (reset input)

CV (current value)

A

(up counter output)

m Program Example

1.

preset
value

max.
coefficient

This is the program that sets the output contact (%QX0.3.0) when the increase counter pulse input enters the input
contact (%IX0.1.15) ten times

1.LD
%IX0.1.15 CTU_INT
} } cu Q | COUNT_Q
%X0.1.5 - R CV | COUNT_CV
10 - PV
COUNT_Q %QX0.3.0
| | ()
[ \S)
2.ST

INST_CTU_INT(CU:=%IX0.1.15, R:=%IX0.1.5, PV:=10, Q=>COUNT_Q, CV=>COUNT_CV),

%QX0.3.0 := COUNT_Q;

(1) Register the name of CTU function block (COUNT_U).
(2) Make the input contact %10.1.15 attach to CU.
(3) Set the PV value as 10.

(5) Set the CV value as the random output variable (COUNT_CV).
(6) Set the Q value as the random output variable (COUNT_Q).

(7) Compile and write your program to the PLC after completing the program.

)
)
)
(4) Assign input contact %IX0.1.5 to the reset input R.
)
)
)
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(8) After writing, change the PLC mode (Stop - Run).

(9) The current value CV (COUNT_CV) increases by 1 when the pulse input enters the input contact (%IX0.1.15).

(10) When the up counter pulse input enters the input contact (%1X0.1.15) ten times, CV (COUNT_CV) is 10 and Q
(COUNT_Q)is 1.

(11) f Q (COUNT_Q) is 1, the output contact (%QX0.3.0) is set.
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Up/Down Counter (function block)

CTU D Availability XGl, XGR, XEC

Flags

Function Block Description

Input  CU: up counter pulse input

CD: down counter pulse input

CTUD
BOOL — CU QU —B0OOL R: reset
BOOL — CD D [—B00L LD: loads a preset value
BOOL — R CV = *ANY_INT PV: tval
800L — LD : preset value
*ANY_INT— PV Output QU: up counter output
QD: down counter output
CV: current value
_ al2| 8 = [ T w O]
vaae | 81EE 9 8 EEZE2 5253882585 E
Any type variable o bz x5 = S5 Bl 5) 08 o
PV o| o] o o] o] o
CV o| o] o o] o] o

*ANY_INT: excluding SINT and USINT from ANY_INT types

m Function

1.

2L I

Up/Down counter function block CTUD increases the current value (CV) by 1 with every rising up-counter pulse
input (CU) and decreases CV by 1 with every rising down-counter pulse input (CD).

Note that CV is between -32768 and 32767 (INT).

When LD is 1, PV is loaded into CV (CV=PV).

When the reset input Ris 1, CV is cleared (0).

When CV reaches PV, the output QU is 1; when CV is 0 or a negative integer, the output QD is 1.

The operation for each input signal executes in order of R > LD > CU > CD. Note that if the input signals are fed to
the input (CU, CD, R, and LD) of CTUD at the same time, the operation of CTU follows the above priority.

Function Block PV Description
CTUD INT INT Increase/decrease as much as INT(-32768 ~ 32767)
CTUD DINT DINT Increase/decrease as much as DINT(0 ~ 2*'-1)
CTUD LINT LINT Increase/decrease as much as LINT(0 ~ 2%°-1)
CTUD UINT UINT Increase/decrease as much as UINT(0 ~ 65535)
CTUD UDINT UDINT Increase/decrease as much as UDINT(0 ~ 2%%-1)
CTUD ULINT ULINT Increase/decrease as much as ULINT(0 ~ 2%-1)
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m Time Chart

LD (preset value input)

R (reset input) J

CU (CTU input)

CD (down counter input)

\ PV (PV setting)

CV (current value)

Q (CTU output)

hENDZ8

QD (down counter output) J

m Program Example

1.LD
%IX0.1.0
| |
[
%IX1.1.0
WMXO —
WMXT —
STACK_MAX  —
2.ST

INST_CTUD_INT(CU:=%IX0.1.0, CD:=%IX1.1.0, R:=%MX0, LD:=%MX1, PV:=STACK_MAX, QU=>STACK_FULL,

CTUD_INT
CU Qu
CD QD
R cv
LD
PV

— STACK_FULL

— STACK_EMPTY
— STORED_NUMBER

QD=>STACK_EMPTY, CV=>STORED_NUMBER);

Conditions are: the temporary loading part STACK_MAX is 100; IN is 1 with every material-input signal while OUT is 1
with every material-output signal. If the material input process is faster than the material-output one and every material
is loaded so that the STACK_MAX is equal to or more than 100, then QU is 1 (STACK_FULL = 1); if there's no material
left in the loading part, QD is 1 (STACK_EMPTY = 1). At the STORED_NUMBER, the number of remaining material in

the loading part is shown.
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%MX1
%MX0
%1X0.1.0

%IX1.1.0

STORED_
NUMBER

STACK
_FULL

STACK
EMPTY
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Reverse output bit
F F Availability XGl, XGR, XEC
Flags
Function Block Description
FF Input CLK : input signal
BOOL — CLK Q ~B00L Output Q :reverse output by instruction

m Function
FF reverses output Q as the input status connected to CLK is changed from 0 to 1.

m Time Chart

OLK  com— I__\_

m Program Example
1.LD

‘ %1X0.0.0 FF
‘ || CLK Q- DETECT

INST_FF(CLK:=%IX0.0.0, Q=>DETECT);

(1) By watching the status of input variable, %I1X0.0.0, when the input is changed from 0 to 1, the DETECT is reversed.
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Falling Edge Detection (function block)

F_T RIG Availability XGl, XGR, XEC
Flags
Function Block Description
F_TRIG Input  CLK: input signal
BOOL — CLK Q p=B00L
Output Q: falling edge detection result
m Function

1. The output Q of function block F_TRIG is 1 with the falling pulse input to CLK. And 1 scan later, without further
falling pulse input, the output Q is 0 ever after.

m Time Chart

CLK _I I
. I
'<_>‘ (1 scan or F_TRIG execution time)

m Program Example
1.LD

‘ %1X0.0.0 F_TRIG
‘ } } CLK Q  FALL_DETECT

INST_F_TRIG(CLK:=%IX0.0.0, Q=>FALL_DETECT);

(1) If the input variable (%I1X0.0.0) changes from 1 to 0, while detecting its state, the output variable FALL_DETECT is 1.
And 1 scan later, the output variable FALL_DETECT is 0.
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Reset Priority Bistable (function block)

RS Availability XGI, XGR, XEC
Flags
Function Block Description
Input R _1: Reset condition
RS S:  Set condition
BOOL — S Q1 — BooL
BooL —] R-1 Output  Q1: operation result
m Function
R_1 g Q1
&
S >
Q1 —

If R1is 1, output Q1 is 0 regardless of the state of S. The output variable Q1 is 1 when it maintains the previous state,

R1is0,and Sis 1, itis 1. The initial state of Q1 is 0.

m Time Chart

R_1

Q1
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m Program Example
1.LD

‘ SETH RS
| | S Q1 [~ RESULT

RESET1 — R_{

2.ST

INST_RS(S:=SET1, R_1:=RESET1, Q=>RESULT);

It outputs the operation results with RESET1 as Reset condition and SET1 as Set condition to RESULT.
Replace the operation conditions; as the above time chart, R_1to RESET1, Sto SET1 and Q1 to RESULT.
(1) If SET1 declared as input variable is on, output variable RESULT is 1.
(2) If RESET1 declared as output variable is on, output variable declared as RESULT is 0.
(3) If SET1 and RESET1 declared as input variables are on, the output variable RESULT is 0.
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Writes Time data
RTC_S ET Availability XGl, XGR, XEC

Flags _ERR, _LER

Function Block Description
Input REQ: executes the function with rising pulse input

RTC_SET DATA: TIME data to input
BOOL — REQ DONE = BOOL
ARRA&?E— DATA STAT —=USINT Output DONE: without an error, it is 1
STAT: If an error occurs, an error code is written

m Function

1. It writes RTC data to Clock Device with a rising pulse input.

Variable Content Example Variable Content Example
DATA[(] Year 16#01 DATAM4] Minute 16#30
DATA[1] Month 16#03 DATA[5] Second 16#45
DATA[2] Dates 16#15 DATA[6] No check -
DATA[3] Hours 16#18 DATA[7] Year 16#20

* The above example is “2001-03-15 18:30:45, Thursday”.

* Day of the week data is not separately entered. The day of the week will be automatically set.

2. The above DATA variables are declared as array Byte variables and set as BCD data.

m Flag
Flag Description
ERR If CPU does not support RTC function or RTC data is out of range, the output is 0 and the error
- code is written at STAT.
Error code Description
00 No error
0 Wrong RTC data. Example: 14 (Months) 32 (Dates) 25 (Hours)
* Modify RTC data.
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m Program Example
1.LD

[H=T

A0 RTC_SET
—— ——{REL DOME} sET

DaTa  JDATA STATL ERROR

2.ST

INST_RTC_SET(REQ:=%MX0, DATA:=DATA, DONE=>SET, STAT=>ERROR);

Its RTC data is Dec 5, 2006. 10:39:45, Tuesday.
(1) When SET_SW is on, RTC_SET function block renews or modifies the SET_data (RTC data).

(2) Variable setting is shown as below.

Variable Content Example Variable Content Example
DATA[O] Year 16#06 DATAM4] Minute 16#39
DATA[1] Month 16#12 DATA[5] Second 16#45
DATA[2] Date 16#05 DATA[6] No check -
DATA[3] Hour 16#10 DATA[7] Year 16#20

(3) In addition to the method set by allowing initial value to DATA variable, it may be set by saving each preset value to
DATA]] variable, using function MOVE.
(4) Use the following flags to read RTC data.
e.g. 1998-12-22 19:37:46, Tuesday
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Flag Type Content Description Data
Current
_RTC_TOD TOD y Current time of RTC TOD#19:37:46
ime
Current day of RTC
Current
_RTC _WEEK UINT g *(0: Mon, 1: Tue, 2: Wed, 3: Thu, 4: Fri, 2
a
Y 5: Sat, 6: Sun)
Current Current date of RTC
_RTC_DATE DATE D#1998-12-22
date (1984-01-01 ~ 2063-06-06)
Hundred
_HUND_WK WORD 16#1902
year/day
_TIME_DAY WORD Time/date 16#1922
Discriminated by BYTE
_MON_YEAR WORD Month/year 16#1298
Second/m
_SEC _MIN WORD 16#4637
nute
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Rising Edge Detection (function block)

R_TRI G Availability XGl, XGR, XEC

Flags

Function Block Description

Input CLK: input signal
R_TRIG P puLsg

BOOL — CLK Q BOOL
Output Q: rising edge detection result

m Function

The output Q of function block R_TRIG is 1 with the rising pulse input to CLK. And 1 scan later, without further
rising pulse input, the output Q is 0.

m Time Chart

CLK—I I—
o — 1

|‘_’|(1 scan or R_TRIG execution time)

m Program Example

1.LD

‘ IN_SINGAL R_TRIG
‘ } } CLK Q — RISE_DETECT

2.ST

INST_R_TRIG(CLK:=IN_SIGNAL, Q=>RISE_DETECT);

If the input variable IN_SIGNAL changes from 0 to 1, while detecting its state, the output variable RISE_DETECT is 1.
And 1 scan later, the output variable RISE_DETECT is 0.
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Semaphore (System resource allocation)
S E MA Availability XGl, XGR, XEC

Flags

Function Block Description

Input CLAIM: signal to claim a resource monopoly

SEMA RELEASE: release signal
BOOL — CLAIM BUSY p—B0OOL

BOOL — RELEASE

Output BUSY: waiting signal not to obtain the claimed

resource

m Function

This function block is used to get an exclusive control right for system resources.

BUSY that is using the resource in other program is 1 when SEMA function executes (CLAIM = 1 or 0, RELEASE = 0).
If you want to obtain the resource control right, wait until BUSY is 0 after executing SEMA function block (CLAIM = 1,
RELEASE = 0). When BUSY is 0, it controls the associate resource and after completing the control, it transfers the
control right executing SEMA function block once again with CLAIM = 0 and RELEASE = 1. (At this time, only the

program that has the control right can execute SEMA function block with CLAIM = 0 and RELEASE = 1)

1. The instance of SEMA must be declared as "GLOBAL" so that its access is available in the programs requiring
the resource.

2. Each program to claim the same resource must be designated as the same priority.

3. Internal execution structure of SEMA function block.

VAR X:BOOL:=0; END_VAR
BUSY:=X;

IF CLAIM THEN X:=1;

ELSIF RELEASE THEN BUSY:=0;X:=0;
END_IF
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mTi

me Chart

The access right to control the same resource is transferred between the program block A and the program block B.

CLAIM A I ITI A I B
RELEASE TI TI TI
sy J I
control A used B used A used B used
right

m Program Example

1.

2,

INST_SEMA(CLAIM:=%MXO0, RELEASE:=0, BUSY=>DONE);

9-20

LD
INST1
A0 SERA
— —{CLAT BUsY DONE
0 JRELE
WSE
ST

When you want to produce a printer output in different program blocks with the printer attached to the PLC system, you
can easily control it by declaring the instance 'PRINTER' as a ‘GLOBAL' and using SEMA function block named as
'PRINTER' in each program. If you execute SEMA function block (PRINTER), when START is 1 and END is 0, and
claim the right to control the printer, while the printer is used in other program block, BUSY is 1 then outputs 1 to
OT_AVAIL. If the printer is not used in other program block, BUSY is 0, which means you can start the program to
produce the printer output with it. After completing the print control, execute SEMA with START =0 and END = 1 so

that other program can get the right to control it.
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VAR_EXTERNAL S CLAIN_PT:Claim the printer control right

PRINTER : SEMA CAL SEMA PRINTER
END_VAR CLAIM:= 1

RELEASE:= O

T | PT_AVAIL; Print control right check

[ s ] LN CLAIM_PT LON  PRINTER.BUSY
ST TRANS

S | PRINTING; Printer output

Printer control program
If print is completed, PRINT_CODE:=1

[s ] LN CLATM_PT T | PRT_END; Print completion check

LD PRINTER_DONE
ST TRANS

S | REL_PRT; Transfer printer control
CAL  SEMA PRINTER

[s ] [[v] CLAIN_PT CLAIM:= 0

RELEASE:= 1

- T PT_AVAIL

- T2 PRT_END

T RE_PRT; Printer request again

LD PRT_REQ
ST TRANS

—_ T RE_PRT
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Line0
Linel
Line2
Line3

CLAIM_PT
Line4

Lineb
Line6
Line7
PRINTING
Line8
Line9

Line10

Linel1
Linel12

Linel3
Linel4
Linel5
Linel6
Linel7
Linel8

END
Line19

9-22

S s2 PRINT CLAIN_PT
| | /| | |
—/ 1/ ||
St s2
|
— | 1]
S s2 PRINTING
| |
| |
END
PRINTER
SEMA END
CLAIBUSY
0 - RELEASE
S
{S)
PRINT_DONE
{ )
Print output done
User FB or Progran
s2
{S)
PRINT_DONE
E END
|
/]
PRINTER
_OFF SEMA
—| |— CLAIBUSY |
1 - RELEASE
H )
s2
{R)
PRINT
{R)
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Set Priority Bistable (function block)

S R Availability XGl, XGR, XEC

Flags

Function Block Description

Input  S1: set condition

SR R: reset condition
BOOL — S_1 Q1 - BOOL
gooL = R Output  Q1: operation result
m Function
S_1 — )
21

Q1

1. IfS1is 1, output Q1 is 1 regardless of the state of R.
2. The output variable Q1 is 0 and it maintains the previous state when S1is 0,and Ris 1.
3. Theinitial state of Q1 is 0.

m Time Chart

Q1
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m Program Example

1.LD

SR
} } S 1 Ql | RESULT

RESET1 | R

2.ST

INST_SR(S_1:=SET1, R=RESET1, Q=>RESULT);

(1) Ifinput variable SET1 becomes on, output variable RESULT is 1.
(2) The output variable RESULT becomes 0 when input variable SET1 becomes off and RESET on.
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Off Delay Timer (function block)

TOF Availability XGI, XGR, XEC
Flags
Function Block Description
Input IN: timer operation condition
TOF PT: preset time
BOOL— IN Q BOOL
TIME— PT ET = TIME Output  Q: timer output
ET: elapsed time
m Function

1. IfINis1,Qis 1. And after IN becomes 0 and the preset time (PT) of TOF passes, Q becomes 0.
2. After IN becomes 0, the elapsed time (ET) is shown.
3. IfIN becomes 1 before ET reaches the preset time, ET is 0 again.

m Time Chart

IN
Q

Setting(pT)
Time

ET

— |
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m Program Example

1.LD

TOF
T_OFF
[ | IN Q | TIMER_OK

T#10S — PT ET — ET_TIME

2.ST

INST_TOF(IN:=T_OFF, PT:=T#10S, Q=>TIMER_OK, ET=>ET_TIME);

T_OFF I
TIMER_OK 108 108
Setting Time !
(108)  TTTTTTTTTTTTTTTTTTITTRTATTTTTTTTT I A A A
ET_TIME

(1) Output variable TIMER_OK is 1 when input variable T_OFF becomes 1. TIMER_OK is 0 only if 10 seconds
passes after T_OFF becomes 0.

(2) If T_OFF becomes 1 again in 10 seconds after it tumed off, TOF is initialized (TIMER_OKis 1).
(3) After T_OFF becomes 0, the elapsed time (ET_TIME) is measured and shown.
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On Delay Timer (function block)

TON Availability XGI, XGR, XEC
Flags
Function Block Description
Input IN: timer operation condition
TON PT: preset time
BOOL— IN Q B800L
TIME— PT ET —~TIME
Output  Q: timer output

ET: elapsed Time

m Function

1. Elapsed time (ET) is measured and shown after IN becomes 1.
2. When IN becomes 0 before ET reaches the preset time, ET is 0.
3. IfIN becomes 0 after Qis 1, Qis 0.

m Time Chart
[N & co— I—
PT PT
—p|
Setting Q
Time (PT)
ET
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m Program Example

1.LD

TON
I IN Q  TIMER_OK

T#10S 4 PT ET | ET_TIME

2.8ST

INST_TON(IN:=T_ON, PT:=T#10S, Q=>TIMER_OK, ET=>ET_TIME),

o —m I
10s 10s
TIMER_OK
Setting Time
10S
ET_TIME

1) The output TIMER_OK = 1 ten seconds later after the input T_ON is asserted (T_ON =1).
2) After input variable T_ON is 1, the elapsed time is output to output variable, ET_TIME.
3) When T_ON = 0 before ET_TIME reaches the preset time (10s), ET_TIME is 0.

(
(
(
(4) If T_ON = 0 after TIMER_OK = 1, then TIMER_OK =0 and ET_TIME =0.
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Pulse timer (function block)

TP Availability XGI, XGR, XEC
Flags
Function Block Description
Input IN: timer operation condition
TP PT: preset time
BOOL— IN Q B800L
TIME— PT ET —~TIME
Output  Q: timer output

ET: elapsed Time

m Function

1. IfIN=1,Qis 1 only during the preset time PT; if ET reaches PT, Qis 0.

2. IfIN =1, elapsed time ET starts to be measured and maintains its value after when it reaches PT; if IN = O after
ET reaches PT, ET =0.

3. The state of IN doesn't matter while ET is measured (increased).

m Time Chart
IN
—P r—p --—p
Setting
Time (PT)
ET — e— ——
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m Program Example

1.LD

TP
| IN Q | TINMER_OK

T#10S — PT ET — ET_TIME

2.ST

INST_TP(IN:=T_TP, PT:=T#10S, Q=>TIMER_OK, ET=>ET_TIME);

T_TP

TIMER_OK 10s 10s 10s
g <> >

Setting (10S)
Time /_ e
ET_TIME e
(1) TIMER _OK is 1 during 10 seconds after input T_TP was asserted (T_TP = 1). While ET_TIME increases during 10

seconds, the state of input T_TP doesn't affect TIMER _OK.
(2) ET_TIME increases when it reaches T#10S and then it becomes O when T_TP = 0.

Y Note
TP function block keeps operating until its operation is complete even if the contact is changed from on to off. In case of a
variable using array index, array index error occurs only when the contact is on. Therefore, TP function block does not

produce any array index error as long as the contact is off although function block is operating.
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Ch 10. Application Function Blocks

This chapter describes the basic function block library mentioned in the previous chapter and other application function

block library.
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Ring Counter
CTR Availability XGI, XGR, XEC
Flags
Function Block Description

Input CD: pulse input of Ring Counter

CTR PV: preset value
BOOL—- CD Q BOOL RST: reset
B(l)’;[_ :\S/T OV T Output  Q: Ring Counter output
7 CV: current value

m Function

1. CTR function block (Ring Counter) functions: current value (CV) increases with the rising pulse input (CD) and if, after CV
reaches PV, CD becomes 1, then CVis 1.

2. When CV reaches PV, output Qis 1.

3. [fCVislessthan PV orresetinput (RST)is 1, output Qis 0.

m Time Chart

R (Reset) |

CO (Pulse input) L1 L] I

PV (Preset value)

CV (Current value)

Q (CTR output)
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m Program Example

Output %QX1.3.1 is on with 10-time rising pulse input of %IX1.1.0 is depicted as follows:

1.LD
%IX1.1.0 CTR
|| O Q - COUNT_Q
10 o PV CV | COUNT_NUM
%I1X1.1.10 - RST
COUNT_Q %QX1.3.0
| | ( \
| | \ J
2.ST

INST_CTR(CD:=%lIX1.1.0, PV:=10, RST:=%IX1.1.10, Q=>COUNT_Q, CV=>COUNT_NUM);
%QX1.3.0 := COUNT_Q;

(1) Define CTR function block as INS_CTR.

(2) Set %IX1.1.0 to the input contact of CD referring to the above.

(3)Set10to PV.

(4) Set %IX1.1.10 to RST resetting CV.

(5) Set random variable COUNT_NUM to CV

(6) Set random output variable COUNT_Q to Q.

(7) After a program is complete, compile and write it to PLC.

(8) When ‘Write’ is complete, do ‘Mode Change’ (Stop - Run).

(9) CV (COUNT_NUM) increases by 1 in number with the rising input pulse of %IX1.1.0.

(10) With 10-time rising input pulse of input contact, CV is 10 which is the same as PV and output variable COUNT_Q
is 1.

(11) IFQ (COUNT_Q) is 1, output contact %QX1.3.0 is on

(12) If the rising input pulse is loaded into input contact %IX1.1.0, then Q (COUNT_Q) is 0 and output

contact %QX1.3.0 is off.
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Scan setting On/Off
DU I Y Availability XGI, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
DUTY SON: scan number to turn on
800L 4 req DONE =800l SOFF: scan number to tum off
INT— SON OUT [-BOOL Output  DONE: itis 1 when REQ is on and both input
INT < SOFF variables are not less than 0.
OUT: output is 1 during on scan time
m Function

1. DUTY function block produces a pulse which is on during the SON scan time and off during the SOFF scan time while

REQison.

If SON =0, OUT is always off.

If SON > 0 and SOFF =0, OUT is always on.
If REQ s off, OUT is off.

ok wbd

m Time Chart

IFSON <0 or SOFF < 0, then DONE is offand OUT is 0.

S p—

TIMING PULSE

L
M

SON SCAN: SOFF
B LB

ouT
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m Program Example

Ifinput contact %IX1.1.0 is set, output contact %QX1.3.0 is on during 3 scan imes and off during 4 scan times.

1.LD
%IX1.1.0 DuUTY
} } REQ DONE
%QX1.3.0
3 4 SON  oUT — »—
4 —| SOFF
2.ST

INST_DUTY(REQ:=%IX1.1.0, SON:=3, SOFF:=4, OUT=>%QX1.3.0);

(1) Define DUTY function block as DUTY_C.

(2) Set %IX1.1.0 to REQ (the input contact) of DUTY.
3) Set 3to SON.

) Set 4 to SOFF.

(5) Set %QX1.3.0 to output, OUT.

©)

6) After a program is complete, compile and write it to PLC.

(
@

(7) When ‘Write’ is complete, do ‘Mode Change’ (Stop = Run).
(8) Ifinput contact %1X1.1.0 is on, output contact %QX1.3.0 is on during 3 scan times and off during 4 scan times.
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EBREAD

Write R area data to Flash area

Availability XGl, XEC
Flags
Function Block Description
EBREAD Input REQ: requires to execute Function Block
00L F_NO: Flash block no. when reading data

BOOL — REQ OONE [— B R_NO: R area block number

UINT—— F_NO STAT |—— USINT
Output  DONE: maintains 1 after normally working

UINT— R_NO STAT: displaying error info

m Function

(1) Transfer 1 block (64Kbyte) of a designated R device to a block of flash area to save. DONE is 1 if it is normally

completed.

FLASH MEMORY .
R Device
0
Block 0O Block O
65535
0
Block 1 — Block 1
65535
(R_NO)
0
Block 31
65535
(F_NO)

65535

65535

(2) If R_NO is 2 and over, STAT =1 and if F_NO is 32 and over, STAT = 2, while _ERR and _LER is on. In addition, if
reading data from flash, DONE = 0 and STAT =5. DONE =0 and STAT = 10 if Read/Write operation on a flash area

is in progress during the operation is running.
(3) While processing an instruction, the bit corresponds to F_NO of RBLOCK_RD_FLAG is on.
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Write R area data to Flash area
E BWRITE Availability XGl, XEC
Flags
Function Block Description
5 c Input REQ: requires to execute Function Block
EBARIT R_NO: block number of R device(internal RAM)

BOOL — REQ DONE —— BOOL E_NO: block number of flash area to save

UINT— R_NO STAT |—— USINT

UINT—] F_NO Output  DONE: maintains 1 after normally working

STAT: ERR info

m Function

(1) Transfer 1 block (64Kbyte) of a configured R device to a block of flash area to save. DONE is 1 if normally completed.

) FLASH MEMORY
R Device
0 0
Block 0 Block O
65535 65535
0 0
Block 1 ’ Block 1 ’
65535 65535
(R_NO)
L
0
Block 31 ’
65535
(F_NO)

(2) If R_NO is 2 and over, STAT =1 and if F_NO is 32 and over, STAT = 2, while _ERR and _LER is on. In addition, if
writing to flash, DONE = 0 and STAT = 5. DONE = 0 and STAT = 10 if Read/Write operation on a flash area is in
progress during the operation is running.

(3) While processing an instruction, the bit corresponding to F_NO of _RBLOCK_WR_FLAG is on.
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Load/Unload data to FIFO stack (First In First Out)
F I FO Availability XGI, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
IN: input data to be stored at FIFO stack
FIF0 LOAD: FB is on the input mode, if it's on.
B0OL — REQ DONE [~ BOOL UNLD: FB is On the output mode, if it's on,
*ANY — IN OUT [~ *ANY RST: pointer value reset
*ARRAYA8$_ - et = INT FIFO : Array used as FIFO stack
BOOL — LOAD FULL [— BOOL Output DONE: it's 1 after first execution
BOOL — UNLD EMTY | BOOL OUT: on output mode, it's the data from FIFO stack
sooL —| mst PNT: pointer for input data of FIFO stack
FULL.: if FIFO stack is full, it is 1
EMTY: if FIFO stack is empty, Itis 1
< lwl9 B8 I—l—'_l—|_'_—'§LIJU-|Q e
; o x| 5 ZlE|lz Z |\ Z| 2|z S | E = | £
Va”ab'e8§§§§azﬁ§%5%s§5:590g
ANY type variable
IN O O o O o o o o o o o o O o O o O O O
FIFO oco/lo|lojo|lo|lo|joj]o|lO|]O]O|O|O|J]O]O|O|]O|]O|O
ouT olo|lojo|lo|lo|]o|o|oO o | o o| o] o o | o

*ANY: exclude STRING from ANY types; *ARRAY OF ANY: excluding STRING from ARRAY_ANY type.

m Function

(1)
@
©)

@)
©)
©)

)

(G
©)

10-8

Itloads IN to FIFO or unloads data from FIFO.

If Input and Output mode are set on at the same time, it executes In/Output simultaneously.

If data is unloaded from FIFO, then the output is the lowest element of stack, the rest elements are shifts, PNT value is
decreased by 1, and the element position of PNT is cleared (0).

If RST is loaded to FIFO, PNT is initialized as 0, EMTY is on and all the data of FIFO stack are cleared as 0.

The stack number is the input array number set by In/Output variable FIFO.

If you want to keep the data of FIFO array variables and FIFO function block instance in case that power is off or power failure
occurs, set them as 'RETAIN.

Reset functions are able to operate without REQ input.

PNT shows the position of IN to be loaded next time, or the number of pointers to be loaded.

If it's on the input mode, OUT is 0. But OUT at the output mode is retained in the converted input mode after output mode
operation.
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When LOAD
operates
FIFO FIFO
[4] PNT:4 14]
PNT:3 (3] 31 FIFO[3]
IN 21 FIFo[2] | > 21 FIFO[2]
FIFO[3] (11 FIFO[1] (1 FIFO[1]
o1 FIFO[O] to1  FIFO[O]
Before After
Operation Operation
When UNLOAD
FIFO operates FIFO
PNT:4 4] FIFO[3] [4]
[3] PNT:3 [3]
21 FIFO[2] 2] FIFO[2] ouT
[ FIFO[1] [ FIFO[1] FIFO[3]
(01_FIFO[0] 0 FIFO[0]
Before After
Operation Operation
Function Block FIFO variable type Description
FIFO_BOOL BOOL It functions as FIFO for BOOL-type data
FIFO BYTE BYTE It functions as FIFO for BYTE-type data
FIFO_ WORD WORD It functions as FIFO for WORD-type data
FIFO DWORD DWORD It functions as FIFO for DWORD-type data
FIFO LWORD LWORD It functions as FIFO for LWORD-type data
FIFO_SINT SINT It functions as FIFO for SINT-type data
FIFO INT INT It functions as FIFO for INT-type data
FIFO DINT DINT It functions as FIFO for DINT-type data
FIFO LINT LINT It functions as FIFO for LINT-type data
FIFO_USINT USINT It functions as FIFO for USINT-type data
FIFO_UINT UINT It functions as FIFO for UINT-type data
FIFO_UDINT UDINT It functions as FIFO for UDINT-type data
FIFO_ULINT ULINT It functions as FIFO for ULINT-type data
FIFO_REAL REAL It functions as FIFO for REAL-type data
FIFO LREAL LREAL It functions as FIFO for LREAL-type data
FIFO_TIME TIME It functions as FIFO for TIME-type data
FIFO DATE DATE It functions as FIFO for DATE-type data
FIFO TOD TOD It functions as FIFO for TOD-type data
FIFO DT DT It functions as FIFO for DT-type data
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m Program Example
1.LD
%IX1.1.0 LOAD
| (p)
%IX1.1.1 UNLOAD
| (P)
%IX1.1.15 RESET
| (p)
LOAD FIFO_INT
| | REQ  DONE [ DONE
_| }J 5555 IN OUT — OUTPUT
LOAD
UNLOA FIFO — FIFO  PNT |— PNT_INDEX
LOAD — LOAD FULL | FULL_FLAG
UNLOAD — UNLD  EMTY | EMTY_FLAG
RESET — RST
%IX1.1.0 LOAD
| (P)
%IX1.1.1 UNLOAD
|| (P)
%I1X1.1.15 RESET
| (P)
LOAD FIFO_INT
|} REQ  DONE — DONE
5555 — IN OUT | OUTPUT
FIFO — FIFO  PNT |— PNT_INDEX
1 LOAD FULL |~ FULL_FLAG
0 UNLD EMTY |~ EMTY_FLAG
RESET —{ RST
UNLOAD FIFO_INT
|} REQ  DONE — pONE
0 — IN OUT |~ OUTPUT
FIFO — FIFO  PNT |— PNT_INDEX
0 — LOAD FULL — FULL_FLAG
1 — UNLD EMTY |~ EMTY_FLAG
RESET —{ RST
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FIFO_INT function block is used as the above. The two examples of the above execute the same operation. The above
figure illustrate a program which executes input and output functions at the same time using only one function block and
following figure illustrates a program which executes input and output functions independently, using input function and

output function, respectively. Note that both instance names must be the same.

(1) If the input conditions (%I1X1.1.0, %IX1.1.1, %IX1.1.15) are on, FIFO_INT executes.

(2) If input contact %IX1.1.0 is on, load function is executed. 5555 is loaded to FIFO stack and PNT_INDEX increased
by 1.

(3) If input contact %IX1.1.1 is on, unload function executes. 1111 is unloaded from FIFO stack and PNT_INDEX is
decreased by 1.

(4) If input contact %IX1.1.15 is on, reset function executes. All the stack of FIFO is cleared as 0, PNT_INDEX is
initialized as 0 and EMTY_FLAG is on.

When LOAD operates
(if %IX1.1.0 is On)

FIFO FIFO
[4] 0 [4] 5555
[3] 4444 [3] 4444
IN = 555£ [2] 3333 | > [2] 3333
(1] 2222 [1] 2222
(0] 1111 (0] 1111
PNT=4 PNT=5

When UNLOAD operates
(if %I1X1.1.1 is On)

FIFO FIFO
(4] 5555 (4] 0
(3] 4444 (3] 5555
o 3333 |:> o 44dd uT = 111
(1] 2222 (1] 3333
(0] 1111 (0] 2222
PNT=5 PNT=4

When RESET operates
(if %X1.1.15 is On)

FIFO FIFO

[4] 0 [4] 0
(3] 5555 (3] 0
(2] 4444 |:> (2] 0
(1] 3333 (1] 0
[0] 2222 [0] 0
PNT=4 PNT=0
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2.ST

INST_FIFO_INT(REQ=LOAD OR UNLOAD, IN:=5555, FIFO:=FIFO, LOAD:=LOAD, UNLD:=UNLOAD,
RST:=RESET, DONE=>DONE, OUT=>0OUTPUT, PNT=>PNT_INDEX, FULL=>FULL_FLAG, EMTY=>EMTY_FLAQG);
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Load/Unload data to LIFO stack (Last In First Out)
LI FO Availability XGI, XGR, XEC
Flags
Function Block Description

Input REQ: to execute the function block
IN: input data to be stored at LIFO stack

LIFO LOAD: FB is on, the input mode, if it is on
BOOL — REQ DONE [~ BOOL UNLD: FB is on the output mode, if it is on
*ANY < IN OUT |~ =*ANY RST: pointer value reset
*ARRAYA(&\F( Liro eNT | INT LIFO : Array used as LIFO stack.
BOOL — FULL |~ BOOL . .
LOAD Output DONE: itis 1 after first execution
BOOL — UNLD EMTY [~ BOOL

OUT: on output mode, it is the data from LIFO stack
BOOL — RST PNT: pointer for input data of LIFO stack

FULL: if LIFO stack is full, it is 1

EMTY: if LIFO stack is empty, itis 1

[al e O]
S lw 9lg | 2l - = El-lEBE|lE| 2 5 w | W
. v 5l z zZ ) Z
Variable 8 £S5 o|clz|klz|z £z 55 1 g = 21o0lB &
@@= % % »|=|o23|53|53|5|5|x|5F|alF '<7>
ANY type variable

IN olo|lo|o|lo|o|o|]o|o|o|OoO|O|O|]O]O|O|O|O|O

LIFO olo|lo|lojJ]o|]o|lo]J]o|]Oo|lOoO]O|]O|lO]O|]O|O]O]|]O]|oO

ouT o | o ojlo|lo|l o] o] o o| o olo|o]o|o| o

*ANY: exclude STRING from ANY type, *ARRAY OF ANY: exclude STRING from ARRAY OF ANY type.

m Function

(1) Itloads IN to LIFO or unloads data from LIFO.

(2) IfLOAD and UNLD are on at the same time, input IN is produced as output ,OUT.

(3) Ifdatais unloaded from LIFO by unload function of LIFO_***, unloaded data is deleted in stack and initialized as 0.

(4) IfRSTisloaded to LIFO, PNT is initialized as 0, EMTY is on and all the data of LIFO stack are cleared as 0.

(5) The stack number is the aray number set by In/fOutput variable LIFO.

(6) If you want to keep the data of LIFO amray variables and LIFO function block instance, in case that power is off or power
failure occurs, setthem as 'RETAIN'.

(7) Resetfunctions are able to operate without REQ input.

(8) PNT shows the position of IN to be loaded next time, or the number of pointers to be loaded.

(9) [fitis onthe input mode, output ,OUT is 0.

(10) Ifload and unload signals are entered simultaneously, IN is produced to OUT.

(11) In case of input mode, OUT is 0. However, if the input mode converted after output mode operation, OUT value of output
mode is maintained
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FIFO
Function Block Description
variable type
LIFO BOOL BOOL It functions as LIFO for BOOL-type data
LIFO BYTE BYTE It functions as LIFO for BYTE-type data
LIFO WORD WORD It functions as LIFO for WORD-type data
LIFO DWORD DWORD It functions as LIFO for DWORD-type data
LIFO LWORD LWORD It functions as LIFO for LWORD-type data
LIFO SINT SINT It functions as LIFO for SINT-type data
LIFO INT INT It functions as LIFO for INT-type data
LIFO DINT DINT It functions as LIFO for DINT-type data
LIFO LINT LINT It functions as LIFO for LINT-type data
LIFO USINT USINT It functions as LIFO for USINT-type data
LIFO _UINT UINT It functions as LIFO for UINT-type data
LIFO UDINT UDINT It functions as LIFO for UDINT-type data
LIFO _ULINT ULINT It functions as LIFO for ULINT-type data
LIFO REAL REAL It functions as LIFO for REAL-type data
LIFO LREAL LREAL It functions as LIFO for LREAL-type data
LIFO TIME TIME It functions as LIFO for TIME-type data
LIFO DATE DATE It functions as LIFO for DATE-type data
LIFO TOD TOD It functions as LIFO for TOD-type data
LIFO DT DT It functions as LIFO for DT-type data
When LOAD
LIFO opertes LIFO
41 PNT:4 | (4
PNT:3 | 13l (31 LIFO[3]
IN e LIFol2] | | > 21 LIFO[2]
LIFO[3] (11 LIFO[1] (11 LIFO[1]
o1 LIFO[O] o1 LIFO[O]
Before the After the
operation operation
When UNLOAD
LIFO oper tes LIFO
PNT:4 (4] (4]
31 LIFO[3] PNT:3 3]
21 LIFO[2] 21 LIFO[2]
1 LIFO[1] 1 LIFO[1] ot
1 LIFO[O] o1 LIFO[O] LIFoL3]
Before the After the
operation operation
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m Program Example
1.LD

%IX1.1.0 LOAD
|} (P)
%IX1.1.1 UNLOAD
|| (P)
%IX1.1.15 RESET
| | ( P)
1 \ /
LOAD LIFO_TIME
|| REQ  DONE — DONE
_| }J 5555 — IN OUT | OUTPUT
UNLOAD LIFO - FIFO  PNT |~ PNT_INDEX
LOAD — LOAD FULL | FUUL_FLAG
UNLOAD — UNLD EMTY |~ EMTY_FLAG
RESET — RST
%IX1.1.0 LOAD
|} (P)
%IX1.1.1 UNLOAD
[ (P)
%IX1.1.15 RESET
| (P)
LOAD LIFO_TIME
|| REQ  DONE |— DONE
T#55S — IN oUT | OUTPUT
LIFO — FIFO  PNT |— PNT_INDEX
1 — LOAD FULL |- FUUL_FLAG
0 —{ UNLD EMTY |- EMTY_FLAG
RESET — RST
UNLOAD LIFO_TINE
|| REQ  DONE [~ DONE
T#0S — IN OUT | OUTPUT
LIFO — FIFO  PNT |~ PNT_INDEX
0 —| LOAD FULL |- FULL_FLAG
1T — UNLD EMTY |~ EMTY_FLAG
RESET — RST
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LIFO_TIME function block is used as the above. The two examples of the above execute the same operation. The
above figure illustrate a program which executes input and output functions at the same time using only one function
block and the below figure illustrates a program which executes input and output functions independently, using input

function and output function, respectively. Note that both instance names must be the same.

(1) If the input conditions (%1X1.1.0, %IX1.1.1, %IX1.1.15) are on, LIFO_TM executes.

(2) If input contact %IX1.1.0 is on, load function executes. T#55S is loaded to LIFO stack and PNT_INDEX is
increased by 1.

(3) If input contact %IX1.1.1 is on, unload function executes. T#55S is unloaded from LIFO stack and PNT_INDEX is
decreased by 1.

(4) If input contact %IX1.1.15 is on, reset function executes. All the stack of LIFO is cleared as T#0S, PNT_INDEX is
initialized as 0 and EMTY_FLAG is on.

When LOAD operates
(if %IX1.1.0 is On)

LIFO LIFO
(4] TH#OS [4] T#55S
(3] T#44S (3] T#44S
IN = T#55S [2] T#33S | > (2] T#33S
> (1] T#H22S (1] TH#H22S
(0] T#11S (0] T#11S
PNT=4 PNT=5

When UNLOAD operates
(if %I1X1.1.1 is On)

LIFO LIFO
(4] T#55S [4] T#OS
(3] T#44S (3] T#44S
2 T#33S |:> o TH33S OUT = THS5S
(1] T#H22S (1] T#22S
o THIS o THIS

PNT=5 PNT=4

When RESET operates
(if %1X1.1.15 is On)

LIFO LIFO
[4] TH#OS [4] TH#OS
[3] T#44S (3] T#0S
2 T#33S |:> 2 THOS
(1] T#H22S (1] TH#OS
o] TH11S o] T#OS
PNT=4 PNT=0
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2.8ST

INST_LIFO_TIME(REQ:=LOAD OR UNLOAD, IN:=T#55S, LIFO:=LIFO, LOAD:=LOAD, UNLD:=UNLOAD, RST:=RST,
DONE=>DONE, OUT=>OUTPUT, PNT=>PNT_INDEX, FULL=>FULL_FLAG, EMTY=>EMTY_FLAG);

LS industrial Systems | 10-17
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Step Controller (Step in order and jump of step)

SCO N Availability XGI, XGR, XEC
Flags _ERR, LER
Function Block Description
Input REQ: ifitis 1, the function block executes
S/O: if 0, SET function is enabled;
SCON if 1, OUT function is enabled.
BOOL — REQ DONE —B0OOL SET: step number (0 ~ 99)
BOOL — ST_0/JP_1 S —ARRAY OF BOOL
INT— SET CUR S I=INT Output  DONE: without an error, it is on. If error is occurred or
- there is no request of execution, it is off
S: produces an set bit array
CUR_S: produces a current step number
m Function

(1) Setting of step controller group
The instance name of function block is the name of step controlling group.

(Examples of FB declaration: S00, G01, Manu1, Examples of step contacts: S00.5[1], G01.5[1], Manu1.S[1])
2. In case of SET function (ST_0/JP_1=0)
In the same step controller group, the present step number can be on when the previous step numberis on.
If the present step number is on, it keeps its state even when the input is off.

Only one step number is on even when several input conditions are on at the same time.

If Sxx.S[0] is on, all the SET output is cleared.
3. Incase of JUMP function (ST_O/JP_1=1)

In the same step controller group, only one step number is on, even when several input conditions are on.
If input conditions are on at the same time, last programmed one is produced.

If the present step number is on, it keeps its state even when the input is off..

If Sxx.S[0] is on, it retums to its first step.

= Flag
Flag Description
ERR An eror occurs when step setting (SET) is out of its range (0 ~ 99).
- If an emor occurs, DONE is off and step output maintains its previous step.
10-18
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m In case of SET function (ST_O/AJP_1 = 0), using SC1 group

1.LD

%X 1 SCON
|| REQ  DONE
—sT0/ S| SBIT
JP_1
—{ SET CUR_S
%IX2 SCON
{ { REQ  DONE
st 0/ S| SBIT
JP_1
— SET CUR_S
%NIX3 SCON
|| REQ  DONE
—st0/ S| SBIT
JP_1
—{ SET CUR_S
%IXO SCON
|| REQ  DONE
st 0/ S| SBIT
JP_1
— SET CUR_S
S BIT[O] %0.0.0
| | ( \
| | \ /
S BIT[1] %Q0.0. 1
| (
S_BIT[2] %Q0.0.2
| | ( \
| | \ J
S BIT[3] %Q0.0.3
( )

\ /
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2.ST

10-20

INST_SCON(REQ:=%MX1, STO_JP1:=0, SET:=1, S=>S_BIT);

INST_SCON1(REQ:=%MX2, STO_JP1:=0, SET:=2, S=>S _BIT);
INST_SCON2(REQ:=%MX3, STO_JP1:=0, SET:=3, S=>S_BIT);
INST_SCON3(REQ:=%MX4, STO_JP1:=0, SET:=0, S=>S_BIT);

%QX0.0.0 = S_BIT[0];
%QX0.0.1 :=S_BIT[1];
%QX0.0.2 =S _BIT[2];
%QX0.0.3 = S_BIT[3];

%MX 1

%MX2

%BMX3

%MXO

Input
condition
clearing SC1

S_BIT[1]

S_BIT[2]

S_BIT[3]
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X SCON
|| REQ DONE |-
i — sT.0/ S b sBIT
JP_1
) OUR_S|~
X2 SCON
| REQ DONE |-
i = ST.0/ S  SBIT
JP_1
23 7 SET CUR_S |~
W3 SCON
|| REQ DONE |—
1~ ST.0/ S | sBIT
JP_1
96 | SET OUR_S|~
WX SCON
|| REQ DONE |-
1~ ST.0/ S b sBIT
JP_1
0 7 SET OUR_S|~
%MX %MX %MX %MX
NO SO[] | SO | S O[es | S O[]
1 2 g 4
1 On off off Off o
2 On On Off Off )
3 On On On Off o
4 On On On On o
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Integration Timer
TM R Availability XGI, XGR, XEC
Flags
Function Block Description
TMR Input IN: operation condition for Timer
PT: preset time
BOOL— IN Q ~=BOOL RST: reset
TIME— PT ET =TIME
BOOL — RST Output  Q: timer output
ET: elapsed time
m Function

1. When INis 1, elapsed time is produced at ET.

2.EvenifINis O before ET reaches PT, ET keeps its value. If IN is 1 again, elapsed time is produced at ET integrating its previous
value.

3. fET reaches PT, Qis 1.

4.IfRSTis1,QandET are 0.

m Time Chart
N — I I I I I
RST I—I ,
S S 5 I AR
PT |
Q I I
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m Program Example

1.LD
T_TMR MR
|| IN Q | TIMER_OK
T#10S — PT ET | ET_TIME
%X1.1.12 — RST
2.ST

INST_TMR(IN:=T_TMR, PT:=T#10S, RST:=%IX1.1.12, Q=>TIMER_OK, ET=>ET_TIME);

g | R— |_’_“_”_“_‘_|_
%IX1.1.12 [
PT(10S) ==ee=eiecccccccccccccccccaax edecieapadaas

ET_TIME —/

TIMER_OK I_I

(1) If 10 seconds passes after input variable T_TMRis 1, output variable TIMER_OKis 1.

(2) Elapsed time is produced at ET_TIME after T_TMRis 1.

(3) ET_TIME keeps its value even if T_TMR is 0 before ET_TIME reaches its preset time 10 seconds.

(4) fT_TMRis 1, elapsed time is produced at ET_TIME integrating its previous value.
(5) Ifinput contact %IX1.1.12is 1, elapsed time ET_TIME and output variable TIMER_OK are all cleared.
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TMR with Flicker
TM R F LK Availability XGl, XGR, XEC
Flags
Function Block Description
TMR FLK Input IN: operation condition for Timer
B ON: on setting time of timer

BOOL— IN Q ~B0O0L OFF: off setting time of timer

TIME— ON ET —TIME RST: reset

TIME— OFF Outout QT out

_ utpu : Timer outpu
BOOL — RST ET: elapsed time
m Function

(1) As soon as IN gets 1, Q becomes 1 and Q maintains its value during on setting time.

(2) After setting time which is set by on, Q is 0 during the time which is set by off.

(3) IfFINis 0, it stops its function of either on or off operation and keeps its time. If IN is 1 again, it executes with its previous data.
4. Output Qis O while INis 0.

5.fONis 0, output Q is always O.

m Time Chart
[N  com—
ON TN ON TIME
—p-
/_ OFF TIME
OFF OFF TIME
-
N e ]
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m Program Example

TNR_FLK
N Q
ON  ET

OFF
RST

%QX1.1.5
( \

\ /

— ET_TIME

1.LD
T_TMR_FLK
|
T#5S
T#2S
%IX1.1.12
2.ST

INST_TMR_FLK(IN:=T_TMR_FLK, ON:=T#5S, OFF:=T#2S, RST:=%IX1.1.12, Q=>%QX1.1.5, ET=>ET_TIME);

(1) ifinput variable T_TMR_FLKis 1, TMR_FLK function block executes.
(2) Output contact %QX1.1.5is 1 during 5 seconds set by on after input variable T_TMR_FLKiis 1.

(4) TON time (On) when Q is 1 and TOF time (Off) when Q is 0 are produced at ET_TIME by turns while T_TMR_FLKis 1.

)
)
(3) Output contact %QX1.1.5 is 0 during 2 seconds set by off after 5 seconds set by on.
)
)

(5) If input variable T_TMR_FLK is O, then it keeps its time and output contact %QX1.1.5 is 0. If T_TMR_FLK is 1, it

executes again.

(6) If input %IX1.1.12is 1, elapsed time ET_TIME and output contact %QX1.1.5 are all cleared.
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TMR with Integer setting

TM R_U I N T Availability XGl, XGR, XEC
Flags
Function Block Description
TMR_UINT Input IN: operation condition for Timer
PT: preset time
— BOOL
BOOL— IN E$ Ugwr UNIT: time unit of setting time
UINT— PT [ RST: reset input
UINT— UNIT
BOOL — RST Output  Q: timer output
ET: elapsed time

m Function

(1) Elapsed time is produced at ET after INis 1.
(3) Qis 1 when elapsed time reaches preset time.
(4)fRSTis 1,Qand ET are 0.

(5) Setting time is PT x UNIT (ms).

)
(2) EvenifIN is O before ET reaches PT, ET keeps its value. If INis 1 again, elapsed time is increased.

m Time Chart
[N com—
RST
Setting Timg *==edecccccccccca

(PT = UNIT)
o PT « UNIT |
Q I I
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m Program Example

1.LD
T_TMR
| |
[
10 —
1000 —
%IX1.1.5
2.8ST

TMR_UINT
IN Q
PT ET
UINT
RST

— TIMER_OK
— ET_TIME

INST_TMR_UINT(IN:=T_TMR, PT:=10, UNIT:=1000, RST:=%IX1.1.5, Q=>TIMER_OK, ET=>ET_TIME);

(1) Setting time is PT x UNIT[ms] = 10 x 1000[ms] = 10[s].
(2) Output variable TIMER _OK is 1, if 10 seconds passes after input variable T_TMRis 1.

@

Elapsed time is produced at ET_TIME after input variable T_TMR is 1.
Evenif T_TMRis 0 before ET_TIME reaches preset time ,10 seconds, ET_TIME keeps its value.

(5) Ifinput variable T_TMR is 1 again, elapsed time is produced at ET integrating its previous value.

)
)
)
)
)
)

T_TMR

%IX1.1.5

Setting Time
(10,000ms)

ET_TIME

TIMER_OK

M

L 11

(6) Ifinput contact %1X1.1.5is 1, elapsed time ET_TIME and output contact TIMER_OK are all cleared.

i —

—P!
10 = 1000
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Delay Timer is able to output Off in operation

TO F_RST Availability XGI, XGR, XEC
Flags
Function Block Description
Input IN: operation condition for Timer

TOF_RST PT: preset time
BOOL — IN Q BooL RST: reset
TINE= PT ET = TINE Output  Q: Timer output
BOOL — RST ET: elapsed time

m Function

(1)Qis 1when INis 1 and Qis O when preset time (PT) elapses after IN became 0.

(2) Elapsed time is produced at ET after INis O.
(3) Elapsed timeis Oif IN is 1 before ET reaches PT.
(4)IfRSTis 1,QandET are 0.

m Time Chart
" [ ]
RST
) ) -« <«
Setting Time
(PT)
ET
()  —
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m Program Example

1.LD
T_TOF_RST TOF_RST
|| IN Q | TIMER_OK
T#O0S — PT  ET ET_TIME
%IX1.1.15 —{ RST
2.ST

INST_TOF_RST(IN:=T_TOF_RST, PT:=T#10S, RST:=%IX1.1.15, Q=>TIMER_OK, ET=>ET_TIME);

T_TOF_RST ’_I
%IX1.1.15
Setting Time 105 o E————
(10S)
ET_TIME
TIMER_OK e

(1) Ifinput variable T_TOF_RST is 1, output variable TIMER_OKis 1. And TIMER_OK is 0 when 10 seconds elapse after
T TOF_RST became 0.

(2) If T_TOF_RST is 1 within 10 seconds after it turns off, TOF_RST is initialized.

(3) Elapsed time is produced at ET_TIME.

(4) Ifinput contact %I1X1.1.15is 1, elapsed time ET_TIME and output contact TIMER _OK are all cleared.

% Note
TOF_RST Function Block keeps operating after the contact is on until its operation is complete. In case of a variable
using array index, array index error occurs only when the contact is on. Therefore, TOF_RST Function Block does not

produce any array index error as long as the contact is off ,although function block is operating.
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Off Timer of Integer setting
TO F_U I NT Availability XGI, XGR, XEC
Flags
Function Block Description
TOF_UINT Input IN: operation condition for Timer
PT: preset time
BOOL — IN 0 1—BO0L UNIT: time unit of setting time
UINT— PT ET —=TIME RST: reset
UINT— UNIT
BOOL — RST Output  Q: Timer output
ET: elapsed time

m Function

(1)Qis 1whenINis 1. And Qis O, if setting time (PT) passes after IN is 0.
(2) Elapsed time is produced at ET after INis O.

(3) IfINis 1 before ET reaches PT, ET becomes 0 again.
(4)IfFRSTis1,Qand ET are 0.

(5) Setting time is PT x UNIT (ms).

m Time Chart

IN ’_I

RST

Setting Time <—MN—|L> «—LDUNIT

(PT = UNIT)

ET
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m Program Example
1.LD

T_TOF

2.ST

10 —
1000 —

%IX1.1.5

TOF_UINT
IN Q

PT ET
UINT

RST

— TIMER_OK
— ET_TIME

INST_TOF_UINT(IN:=T_TOF, PT:=10, UNIT:=1000, RST:=%IX1.1.5, Q=>TIMER_OK, ET=>ET_TIME);

(1) Preset time PT x UNIT[ms] = 10 x 1000[ms] = 10[s].
(2) If input variable T_TOF is 1, output variable TIMER_OKis 1. TIMER_OKis 0, if 10 seconds passes after T_TOF is 0.

(4) Elapsed time is produced at ET_TIME.

)
)
(3) If T_TOF becomes 1 again within 10 seconds, TOF_UINT initializes.
)
)

(5) If input contact %IX1.1.5is 1, TIMER_OK and ET_TIME are all cleared

T_TOF

%lX1.1.5

Setting Time
(10 * 1000)

ET_TIME

TIMER_OK el

% Note

[

TOF_UINT Function Block keeps operating after the contact is on until its operation is complete. In case of a variable

using array index, array index error occurs only when the contact is on. Therefore, TOF_UINT Function Block does

not produce any array index error as long as the contact is off although function block is operating.
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On Timer of Integ_]er setting_]

TON U I NT Availability XGl, XGR, XEC
Flags
Function Block Description
TON_UINT Input IN: operation condition for Timer
PT: preset time
BOOL— IN Q4 —B00L UNIT: ime unit of setting time
UINT— PT ET —=TIME
UINT— UNIT Output  Q: timer output
ET: elapsed time
m Function
(1) Elapsed time is produced at ET after INis 1.
(2) Elapsed time ET is O, if IN is O before ET reaches PT.
(3)Qis0,ifINisOafterQis 1.
(4) Presettime is PT x UNIT[ms].
m Time Chart
IN  c—  ——
Setting Time ===nnmecfpememaccnccc e —tmaeeenne e e e R D e B
(PT+ UNIT)
S —
P!
PT = UNIT
Q
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m Program Example

1.LD
T_TON TON_UINT
|| IN Q [ TIMER_OK
10 -{ PT  ET ET_TIME
1000 < UINT
2.ST

INST_TON_UINT(IN:=T_TON, PT:=10, UNIT:=1000, Q=>TIMER_OK, ET=>ET_TIME);

(1) Preset time is PT x UNIT[ms] = 10 x 1000[ms] = 10[s].

(2) If 10 seconds passes after input variable T_TON is on, output variable TIMER_OKis 1.
(3) Elapsed time is produced at ET_TIME after input variable T_TON is on.

(4) If T_TON is 0 before elapsed time ET_TIME reaches 10 seconds, ET_TIME is 0.

(5) f T_TON is 0 after TIMER_OKis 1, TIMER_OK and ET_TIME are 0.

T_TON
Setting timeg-eeeceecpecccccccccccccce smmmieccccccccaay R s A e
(10,000ms)
ET_TIME e e
P
10+1000
TIMER_OK
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Pulse timer is able to Off output of contact.

TP_RST Availability XGI, XGR, XEC
Flags
Function Block Description
Input IN: operation condition for Timer
TP_RST PT: preset time

BOOL— IN Q | BooL RST. reset

TIME— PT ET [—TIME Output  Q: timer output

BOOL — RST ET: elapsed time

m Function

(1) FINis 1,Qis 1. And if elapsed time reaches preset time, imer output Q is 0.
(2) ET increases its value from when INis 1, keeps its value at PT and is cleared when IN is 0.
(3) It doesn't matter whether IN changes its state or not while timer output Q is 1 (during a pulse output).

(4)IfRSTis 1, output Qand ET are 0.

m Time Chart
[N c— l—
RST _\_
Setting Time
(PT)
BT cmmmm—
PT
P
() —
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m Program Example
1.LD

T_TP_RST
| |

2.ST

%I1X1.1.12 —

T#10S —

TP_RST
IN Q
PT ET
RST

— TIMER_OK
— ET_TIME

INST_TP_RST(IN:=T_TP_RST, PT:=T#10S, RST:=%IX1.1.12, Q=>TIMER_OK, ET=>ET_TIME);

T_TP_RST
%IX1.1.12
Setting Time
(10S)
ET_TIME 10S
- ——P

TIMER_OK e

(1) If input variable T_TP_RST is 1, output variable TIMER_OK is 1. And 10 seconds later, TIMER_OK is 0. Once

TP_RST timer executes, input T_TP_RST doesn't matter during 10 seconds.

(2) ET_TIME value increases and stops at 10S. And if T_TP_RST is 0, ET_TIME becomes 0.
(3) Ifinput contact %IX1.1.12is 1, TIMER_OK and ET_TIME are all cleared.

¥ Note

TP_RST Function Block keeps operating after the contact is on until its operation is complete. In case of a variable

using array index, array index error occurs only when the contact is on. Therefore, TP_RST Function Block does not

produce any array index error as long as the contact is off although function block is operating.
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Pulse Timer with Integer setting
TP U I NT Availability XGl, XGR, XEC
Flags
Function Block Description
TP_UINT Input IN: operation condition for Timer
PT: preset time

BOOL— IN Q —B0oL UNIT: time unit of setting time

UINT— PT ET —TIME RST: reset

UINT— UNIT Outout O fi oLt

_ utpu : timer outpu
BOOL = AST ET: elapsed time
m Function

(1) fINis 1, Qis 1. And if elapsed time reaches preset time, timer output Q is 0.

(2) ET increases its value fromwhen INis 1, keeps its value at PT and is cleared when IN is O.

(3) It does not matter whether IN changes its state or not while timer output Q is 1 (during a pulse output).
(4)fRSTis 1, output Qand ET are 0.

(5) Preset ime is PT x UNIT[ms].

m Time Chart

IN o | | L

RST

Setting Time
(PT*UNIT)

ET PT+UNIT
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m Program Example

1.LD
T_TP TP_UINT
|| IN Q| TIMER_OK
10— PT  ET -ET_TIME
100 o UINT
%IX1.1.5 | RST
2.8T

INST_TP_UINT(IN:=T_TP, PT:=10, UNIT:=100, RST:=%IX1.1.5, Q=>TIMER_OK, ET=>ET_TIME);

(1) Preset time is PT x UNIT[s] = 10 x 100[ms] = 1[s].

(2) If input variable T_TP is 1, output variable TIMER_OKis 1. And 10 seconds later, TIMER_OK is 0. Once TP_UINT timer
executes, input T_TP does not matter.

(3) ET_TIME value increases and stops at 1,000. And if T_TPis 0, itis 0.

(4) If input contact %1X1.1.5is 1, TIMER_OK and ET_TIME are all cleared.

L L l—
%IX1.1.5 I—

Setting Time
(1,000ms)

ET_TIME =
10%100

TIMER_OK e

% Note
TP_UINT Function Block keeps operating after the contact is on until its operation is complete. In case of a variable
using array index, array index error occurs only when the contact is on. Therefore, TP_UINT Function Block does not

produce any array index error as long as the contact is off although function block is operating.
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Retrig_gerable Timer
TRTG Availability XGI, XGR, XEC
Flags
Function Block Description
Input IN: operation condition for Timer
TRTG PT: preset time

RST:

BOOL = IN Q b~ BooL ST:reset

;(I)gﬁ i EET ET = TINE Output  Q: timer output
ET: elapsed time

m Function

(1)Qis 1 as soon as IN becomes 1. And if elapsed time reaches preset time, imer output Q is 0.

(2) If IN tums on again before elapsed time reaches preset time, then elapsed time is set as 0 and increased again. And if it
reaches PT, Qis 0.

(3) IFRST is 1, imer output Q and elapsed time ET are 0.

m Time Chart

RST
Setting Time
(PT)
BT commmm— PT
Q — I |
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m Program Example

1.LD
T_TRTG TRTG
|| IN Q- TIMER_OK
10 PT  ET —ET_TIME
%IX1.1.5 — RST
2.8T

INST_TRTG(IN:=T_TRTG, PT:=10, RST:=%IX1.1.5, Q=>TIMER_OK, ET=>ET_TIME);

(1) TIMER_OK is 1 during 10 seconds after input variable T_TRTG becomes 1 from 0. If T_TRTG becomes 1 from O after
timer executes, ET_TIME is set as 0 and increased again.

(2) TIMER_OK is 1 during 10 seconds even when T_TRTG becomes 0 from 1.

(3) ET_TIME value increases and stops at T#10S. And itisOwhen T_TRTG is 0.

(4) If input contact %1X1.1.15is 1, TIMER_OK and ET_TIME are all cleared.

T_TRTG et _\—
%IX1.1.5
Setting Time
(5,000MS)
ET_TINE et 5,000MS
P
TIMER_OK e

% Note
TRTG Function Block keeps operating after the contact is on until its operation is complete. In case of a variable using
array index, array index error occurs only when the contact is on. Therefore, TRTG Function Block does not produce

any array index error as long as the contact is off although function block is operating.
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Retriggerable Timer with Integer setting
TRTG_U I N T Availability XGl, XGR, XEC
Flags
Function Block Description
TRTG_UINT Input IN: operatiop condition for Timer
PT: preset time
BoOL = IN Q0 = BOOL UNIT: time unit of setting time
UINT — PT ET = TIME RST: reset
UINT — UNIT
BOOL —{ RST Output  Q: timer output
ET: elapsed time
m Function

(1) Qis1assoonasINbecomes 1. And if elapsed time reaches preset time, timer output Qs 0.

(2) IfIN tums on again before elapsed time reaches preset time, then elapsed time is set as 0 and increased again. And if it
reaches PT, Qis 0.

(3) IfRSTis 1, timer output Q and elapsed time ET are 0.

(4) Presettimeis PT x UNIT[ms].

m Time Chart
IN _\_
RST

Setting Time
(PT#UNIT)

PT*UNIT
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m Program Example

1.LD
T_TRTG TRTG_UINT
|| IN Q|- TIMER_OK
10-{PT  ET ET_TINE
100 o UINT
%IX1.1.5 — RST
2.ST

INST_TRTG_UINT(IN:=T_TRTG, PT:=10, UNIT:=100, RST:=%IX1.1.5, Q=>TIMER_OK, ET=>ET_TIME);

(1) Preset time is PT x UNIT[ms] = 10 x 1000[ms] = 10[s].

(2) TIMER_OK is 1 during 10 seconds after input variable T_TRTG becomes 1 from 0. If T_TRTG becomes 1 from O after
timer executes, ET_TIME is set as 0 and increased again.

(3) TIMER_OK is 1 during 10 seconds even when T_TRTG becomes 0 from 1.

(4) ET_TIME value increases and stops at 10000. And itis 0 when T_TRTG is 0.

(5) If input contact %IX1.1.5is 1, TIMER_OK and ET_TIME are all cleared.

T_TRT —— I

%IX1.1.5
Setting Time
(10,000ms)

ET_TIME = 10*1000I

TIMER_OK e

% Note
TRTG_UINT Function Block keeps operating after the contact is on until its operation is complete. In case of a variable
using array index, array index error occurs only when the contact is on. Therefore, TRTG_UINT Function Block does

not produce any array index error as long as the contact is off, although function block is operating.

10-41



Ch 10. Application Function Blocks

Converting master by program

M ST_C H G Availability XGR

Flags _MASTER CHG
Function Block Description
MST_CHG Input REQ :requests converting master by program
BOOL — REQ DONE =BD0L
STAT =UINT Output DONE : keeps on after conversion
STAT : indicates result. 0 means no error.

Bl Function

(1) If REQ (requests converting master by program) becomes 0 - 1, master is converted after finishing currently
executed scan.

(2) DONE keeps on from when master is converted until REQ becomes off.

(3) STAT yields the following information after finishing execution of FB

:normal

: stand - by CPU power is off

: stand - by CPU power is stop

: stand - by CPU power is error

: Online Editing status

1
A WODN -0

= Flag

Flag Description

Write-able bit flag

In case of On, master is converted and flag becomes off.

_MASTER CHG

m Program example

1.LD
RE MST_CHG
M REQ RE ~ DO | M_DON
| Q NE[ E
STAL \_sTAT
I
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2.ST
INST_MST_CHG(REQ:=M_REQ, DONE=>M_DONE, STAT=>M_STAT);

(1) M_REQ becomes 01, master is converted.

(2) After conversion, M_DONE becomes on. If error occurs, error code is displayed in M_STAT.
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Synchronizing data between master CPU and stand-by CPU

SYNC
BOOL == HEQ DONE = BOOL
BOOL — DIAC STAT p=UIMNI

DWORD — SRC3Z

DWORD — D5T32

SYN C Availability XGR
Flags _MASTER CHG
Function Block Description
Input

REQ :requests execution of FB

DIRC : 0: synchronizes data of master CPU to stand-by CPU
1: synchronizes data of stand-by CPU to master CPU

SRC32 : direct variable to send data. DWORD type

DST32 : direct variable to receive data. DWORD type

DSIZE : number of DWORD data to synchronize

UINT = D51 £E
Output
DONE : in case of normal execution, on
STAT :indicates result of execution. 0 means no error
m Function

(1) ltis used to synchronize device area between master CPU and stand-by CPU.

(2) If DIRC variable is off, DWORD data as many as number set in DSIZE are moved promptly from master CPU’s

device set in SRC32 to stand-by CPU’s device setin DST32

(3) If DIRC variable is on, DWORD data as many as number set in DSIZE are moved promptly from stand-by CPU’s

device set in SRC32 to master CPU’s device set in DST32
(4) Only direct variable can be declared in the location of SRC32 and DST32.
(5) Synchronization is done tough stand-by CPU is STOP, ERROR status.
(6) STAT yields the following information after finishing execution of FB

—  0:normal

- 1 :device area of destination is exceeded when moving DWORD data
- 2:Thereis no stand-by CPU or SYNC FB can not be executed.
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m Program example

1.LD
S_REQ SYNC
| | REQ  DONE—S_DONE
0—{DIRC ~ STAT|-S_STAT
%\IDO— SRC32
%D 100— DST32
100— DS ZE
2.8T

INST_SYNC(REQ:=S_REQ, DIRC:=0, SRC32:=%MDO0, DST32:=%MD100, DSIZE:=100, DONE=>S_DONE,
STAT=>S_STAT);

(1) If S_REQ becomes 0> 1, data synchronization executes between master CPU and stand-by CPU
(2) 200 DWORD data is copied from %MDO of master CPU to %MD100 of stand-by CPU.

(3) After synchronization, S DONE becomes on. If error occurs, error code is displayed in S_STAT.
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Synchronizing data between master CPU and stand-by CPU

H S FB Availability XGl, XGR

_HSn_STATEm

Flags
[n:1~12, m:0~127]

Function Block Description

HS_FH MOD_A: HS link STATE flag of A side
BOOL — REQ COME =B00L MOD_B: HS link STATE flag of B side
BOOL —| MOO_A STAT —UINT RX_SRI_A: SEQ no. of A side
BOOL — MOO_B RCV_AI: array variable to save A side data
UINT — RX_SRI_A RX _SRI_B: B side SEQ no.
ARARY OF _| pous . .
T e R RCV_BI: array variable to save B side data
BOOL — RX_SRIB RCV_DATA: array variable to save input data
ARBAY OF | .
g1y~ ACV-81
ARRAY OF _ ROV DATA Output
LINT —

Input REQ :requests execution of FB

DONE : in case of normal execution, on
STAT :indicates result of execution. 0 means no error

Bl Function

M
@)
)

4)
5)
6)
)
)

—_

If REQ of FB for executing redundant HS link service becomes 0 - 1, instruction is executed.

DONE is kept on until REQ is off.

Input HS link flag ( HSn_STATEm: total status display flag) into MOD_A, MOD_B according to block index and
parameter no. of HS link set in XG-PD.

Set SEQ number increased by one every scan at transmission side

Input SEQ no. storage area set in XG-PD into RX_SRI_A, RX_SRI_B (SEQ no. uses 1 WORD).

Input DATA storage area set in XG-PD into RCV_Al, RCV_BI.

7) Input data storage area according to array type and number setin RCV_AI, RCV_BI.
8) STAT provides the following information during execution.
(1) 0 : Normal
(2) 1 : The number of array of input side is different (RCV_AIl, RCV_BI, RCV_DATA)
(3) 2 : HS links of A/B side are in error
m Related flag
Flag Desciprition
_HSn_STATEm
[n:1~12, m:0~127] | Total status display of HS link Nth Mth block
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m Program example

1.LD
HS_REQ HS_F8
|| REQ DONE
_HS1_STATEOOT —| MOD_A STAT
_HS2_STATEO01 —| MOD_B
W10 — RX_SRI_A
%N 100 — RCV_AI
%WMI20 — RX_SRI_B
%200 — RCV_A|
RCV_DATA —{ RCV_DATA
2.ST

INST_HS_FB(REQ:=HS_REQ, MOD_A:= HS1_STATE001, MOD_B:= HS2_STATEO001, RX_SRI_A:=%MW10,
RCV_Al:=%MW100, RX_SRI_B:=%MW?20, RCV_BI:=%MW200, RCV_DATA:=RCV_DATA);

(1) IFHS_REQ becomes 01, HS_FB executes.
(2) SEQ no. of A side is received into %MW10 and SEQ no. of B side is received into %MW?20. (Set in XG-PD)
(3) Data of A side is received into %MW100 and data of B side is received into %MW200. (Set in XG-PD)
(4) In case communication module error of A side occurs, B side data is saved in RCV_DATA.
)

(5) In case communication module error of B side occurs, A side data is saved in RCV_DATA.
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Ch 11. Communication and Special Function Blocks

This chapter describes communication function blocks, special function blocks, motion control function blocks and
positioning function blocks.

For the details of communication function blocks, refer to User's Manual about each communication block. For the directions
of special function blocks, motion control function blocks and positioning function blocks, refer to User's Manual of each

special module, motion control module and positioning module.

11.1 Communication Function Blocks

It describes each communication function block.
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Station No. setting

P2 PS N Availability XGl

Flags
Function Block Description
P2PSN
Input REQ: to execute the function block
BOOL — REQ DONE — BOOL P_NUM: P2P number
USINT — P_NUM STAT — BOOL BL_NUM: block number
NUM: station number
USINT — BL_NUM
USINT —{ NUM Output DONE: maintains 1 after the first operation
STAT: completion and ERR info

m Function
(1) You can change the station number of P2P destination while running by using P2PSN instruction.
(2) Change the block station number of P2P BL_NUM block of P_NUM to NUM.
communication modules: FDEnet, Cnet.

m Error

1. If an emor occurs, it displays the error number in STAT.

STAT NUM Message Description
1 P2P no. setting If a value except P NUM(1~8) is set
) Block No. sefing If a value except BL_NUM(0~63) is set
<In case of Cnet, 0~31 >
4 No slot -
5 Module inconsistency Not a communication module
6 Module inconsistency communication module not available in the instruction
7 Error of station No. setting It is occurred, when it is set out of value NUM(0~63)

<In case of Cnet, 0~31 >

m Program example

1.ST
INST_P2PSN(REQ:=REQ_BOOL, P_NUM:=P_NUM_USINT, BL_NUM:=BL_NUM_USINT, NUM:=NUM_USINT,
DONE=>DONE_BOOL, STAT=>STAT USINT);
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USINT —{ BL_NUM

USINT — VAL_NUM
USINT — VAL_SIZE

USINT — P_NUM STAT |— USINT

Output

Read area setting
P2 P RD Availability XGl
Flags
Function Block Description
POPRD Input REQ: requires to execute the function block
P_NUM: P2P number
BOOL —{ REQ DONE [— BOOL BL_NUM: block number

VAL_NUM: variable number
VAL _SIZE: variable size
DEV: device(input only for a direct variable)

DONE: maintains 1 after the first operation
STAT: completion and ERR info

ANY_BIT — DEV
(el Na) 1)
2w 8l e El-lElelE|lEBE|Z 5 w | w
: 0 14 = z zZ |z Hliaol-|2
Variable 0|0 | Z Z |z |&|Z2|5)| <& = o)
ANY Type Variable K % Q =2 0 £/8/3|8/5/8/|3 é L E|S R0 %
DEV ojlo|o| o] o
m Function

(1) P2PRD instruction changes the variable size and READ device area of P2P parameter block.
(both individual/continuous reads are changeable)
(2) After designating P2P parameter, block and variable by using P_NUM, BL_NUM, VAL_NUM, it changes the variable size
and device to VAL_SIZE(if continuous, VAL_SIZE means variable size and if individual, it means the size of variable type),
where DEV can be input only for a direct variable(ex, %MwW100).
Communication modules: FEnet, FDEnet, Cnet.

m Error

If it is out of the allowable scope of P2P parameter set in PD, the error number occurs as follows.

STAT Message Description
1 P2P number setting error If a value except P NUM(1~8) is set
If a value except BL_NUM(0~63) is set
2 Block number setting error

<In case of Cnet, 0~31 >

Variable number setting error

If a variable number not allowed in P2P parameter set in PD is input

4 No slot

5 Module inconsistency

No communication module
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STAT Message Description
6 Module inconsistency Communication module not available in the instruction
MODBUS offset can not be input(ex, h10000). Because DEV can be
10 MODBUS setting error ) ) .
input only for a direct variable
11 Variable size setting error If a variable size not allowed in P2P parameter set in PD is input
12 Data type setting error If a variable type not allowed in P2P parameter set in PD is input

m Program example

ST

INST_P2PRD_BOOL(REQ:=REQ_BOOL, P_NUM:=P_USINT, BL_NUM:=BL_USINT, VAL:=VAL_USINT,
VAL_SIZE:=SIZE_UINT, DEV_NUM:=DEV_BOOL, DONE=>DONE_BOOL, STAT=>STAT_USINT);
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Write area setting
P2 PWR Availability XGI
Flags
Function Block Description
P2PIR _ _
Input REQ: requires to execute the function block
BOOL — REQ DONE — BOOL P_NUM: P2P number
BL_NUM: block number
USINT — P_NUM STAT — USINT —
B VAL_NUM: variable number
USINT — BL_NUM VAL_SIZE: variable size
USINT —] VAL_NUM DEV: device(input only for a direct variable)
USINT — VAL_SIZE Output DONE: maintains 1 after the first operation
ANY_BIT —] DEV STAT: completion and ERR info
2wl 9l 8 e El=-lElelElE|Z 5 w| Wl g
; o x| 5 ZlE|lz Z |\ Z| 2|z S | E = | £
ANY Type Variable vaiae | Q1 &1 9 = 2528535 35|3 3Bz 3z 26 E
DEV ojlojo|o|o
m Function

(1) P2PRD instruction changes the variable size and WRITE device area of P2P parameter block.
(both individual/continuous reads are changeable)

(2) After designating P2P parameter, block and variable by using P_NUM, BL_NUM, VAL_NUM, it changes the variable size

and device to VAL_SIZE(if continuous, VAL_SIZE means variable size and if individual, it means the size of variable type),

where DEV can be input only for a direct variable(ex, %MwW100).
Communication modules: FEnet, FDEnet, Cnet.

m Error

If it is out of the allowable scope of P2P parameter set in PD, the error number occurs as follows.

STAT Message Description
1 P2P number setting error If a value except P NUM(1~8) is set
) Block number setting If a value except BL_NUM(0~63) is set
error <In case of Cnet, 0~31>
Variable number setting If a variable number not allowed in P2P parameter setin PD is input
° error
4 No slot -
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STAT Message Description
5 Module inconsistency No communication module
6 Module inconsistency Communication module not available in the instruction

MODBUS offset can not be input(ex, h10000). Because DEV can be

10 MODBUS setting error
input only for a direct variable

11 Variable size setting error If a variable size not allowed in P2P parameter set in PD is input

12 Data type setting error If a variable type not allowed in P2P parameter set in PD is input

m Program example
ST

INST_P2PWR_BOOL(REQ:=REQ_BOOL, P_NUM:=P_USINT, BL_NUM:=BL_USINT, VAL:=VAL_USINT,
VAL_SIZE:=SIZE_UINT, DEV_NUM:=DEV_BOOL, DONE=>DONE_BOOL, STAT=>STAT_USINT);
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11.2 Special Function Block

Read special module data

G ET Availability XGl, XGR, XEC

Flags

Function Block Description

Input REQ: executes the function in case of 1

BASE: Base position setting

GET SLOT: Slot position setting
BOOL — REQ DONE |— BooL MADDR: Module address
USINT —{ BASE STAT |~ UINT 512(h200) ~ 1023(h3FF)
USINT — SLOT DATA = *ANY
UINT = NADDR Output DONE: 1 outputin case of normal execution

STAT: Error information
DATA: Data read from a module

*ANY: Among ANY types, WORD, DWORD, INT, UINT, DINT and UDINT types are available

m Function
Read data from a configured special module.

Function O -
Block uipt;rtp(eANY) Description
GET_WORD WORD Read data as much as WORD from the configured module address (MADDR).
GET_DWORD DWORD Read data as much as DWORD from the configured module address
(MADDR).

GET_INT INT Read data as much as INT from the configured Module address (MADDR).
GET_UINT UINT Read data as much as UNIT from the configured module address (MADDR).
GET_DINT DINT Read data as much as DINT from the configured module address (MADDR).

GET_UDINT UDINT Read data as much as UDINT from the configured module address (MADDR).

m Program example

ST
INST_GET_WORD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR _UINT,
DONE=>DONE_BOOL, STAT=>STAT_UINT, DATA=>DATA_WORD);
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Write data to a special module

P U T Availability XGl, XGR, XEC

Flags

Function Block Description

Input REQ: execute the function in case of 1

BASE: Base position setting

PUT
800L — Reg DONE = BooL SLOT: Slot position setting
USINT — BASE STAT b= UINT MADDR: Module address
USINT — SLOT DATA: data to save into a module
UINT — MADDR
*ANY — DATA

Output DONE: 1 output in case of normal execution

STAT: Error information

*ANY: Among ANY types, WORD, DWORD, INT, USINT, DINT and UDINT types are available

m Function

Read data from the designated special module.

Function Block INput(ANY) type Description
PUT_WORD WORD Save WORD data into the configured module address (MADDR).
PUT_DWORD DWORD Save DWORD data into the configured module address (MADDR).
PUT_INT INT Save INT data into the configured module address (MADDR).
PUT_UINT UINT Save UNIT data into the configured module address (MADDR).
PUT_DINT DINT Save DINT data into the configured module address (MADDR).
PUT_UDINT UDINT Save UDINT data into the configured module address (MADDR).

= Program example

ST

INST_PUT_WORD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR_UINT,
DATA:=DATA_WORD, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Read special module data(Array)
ARY_G ET Availability XGl, XGR, XEC
Flags
Function Block Description
Input REQ: execute the function in case of 1
ARY_GET BASE: Base position setting
BOOL —{ REQ DONE 1= BOOL SLOT: Slot position setting
USINT — BASE STAT = UINT MADDR: Module add
USINT = SLOT - Viodule address
UINT — MADDR M_IDX: distance away from MADDR
UINT — w_10x DEST: array variable to save read data
SARRAY _| oot
OF ANY 0 10 D_IDX: Start index of DEST variable
VINT CﬁT CNT: Number of data to read
UINT =
Output DONE: 1 output in case of normal execution
STAT: Error information

*ARRAY OF ANY: among ANY types, WORD, DWORD, INT, UINT, DINT and UDINT types are available

m Function
Read data from the designated special module.
Function Block Outpu(DEST) Description
Type
Read data as much as CNT in WORD from the configured module
ARY_GET_WORD WORD address (MADDR)
ARY_GET_DWOR DWORD Read data as much as CNT in DWORD from the configured module
D address (MADDR)
ARY GET INT INT Read data as much as CNT in INT from the configured module address
- = (MADDR).
ARY GET UINT UINT Read data as much as CNT in UINT from the configured module address
- = (MADDR).
ARY_GET DINT DINT Read data as much as CNT in DINT from the configured module address
(MADDR).
Read data as much as CNT in UDINT from the configured module
ARY_GET_UDINT UDINT address (VADDR),

m Program example

ST

INST_ARY_GET_WORD (REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT,
MADDR:=MADDR_UINT, M_IDX:=M_UINT, DEST:=ARY_DEST, D_IDX:=D_UINT, CNT:=CNT_UINT,

DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Write special module data(Array)

ARY PUT Availability XGl, XGR, XEC
Flags
Function Block Description
Input REQ: execute the function in case of 1
ARY_PUT BASE: Base position setting
BOOL — REQ DONE | B0OL SLOT: Slot position setting
USINT —| BASE STAT = UINT MADDR: Module add
USINT — SLOT - Hiodle adcress
UINT — MADDR M_IDX: distance away from MADDR
*AgFlz/’\i\T( —{ M_IDX DEST: Data array variable to save
oF any — DEST D_IDX: Startindex of DEST variable
UINT =] D_IDX
CNT: Number of data to read
UINT = ONT
Output DONE: 1 output in case of normal execution

STAT: Error information

*ARRAY OF ANY: among ANY types, WORD, DWORD, INT, UINT, DINT and UDINT types are available

m Function
Read data from the designated special module.
Function Block InputDEST) Description
type
Save data as much as CNT in WORD into the configured module
ARY_PUT_WORD WORD address ( DR)
Save data as much as CNT in DWORD into the configured module
ARY_PUT_DWORD DWORD address ( DR)
Save data as much as CNT in INT into the configured module address
ARY_PUT_INT INT (MADDR).
ARY PUT UINT UINT Save data as much as CNT in UINT into the configured module address
- - (MADDR)
ARY PUT DINT DINT Save data as much as CNT in DINT into the configured module address
(MADDR)
ARY_PUT_UDINT UDINT Save data as much as CNT in LDINT into the configured module address

(MADDR)

B Program example

ST

INST_ARY_PUT_WORD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR_UINT,
M_IDX:=M_UINT, DEST:=ARY_DEST, D_IDX:=D_UINT, CNT:=CNT_UINT, DONE=>DONE_BOOL,
STAT=>STAT_UINT);
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Read special module data(Access upper word)

G ETE Availability XGI, XGR

Flags

Function Block Description

Input REQ: executes the function in case of 1

GETE . " .
BOOL +REQ DONEl BOOL BASE: Base position setting
SLOT: Slot position setting
USINT 4BASE STATF UINT MADDR: Module address
0~1023
WORD/

USINT LOT  DATA: oD MASK: Word position setting

O(Lower word), 1(Upper word)
UINT +MADDR
UINT  MASK Output DONE: 1 outputin case of normal execution
STAT: Error information

DATA: Data read from a module(WORD/DWORD)

m Function
1) Read data from a configured special module.
2) Select WORD / DWORD type according to data type.
3) Position of data selected according to MASK setting.
0-> Lower word of module address at MADDR
1> Upper world of module address at MADDR

Function Block Output type Description
GETE_WORD WORD Read WORD data from the configured module address (MADDR).
GETE_DWORD DWORD Read DWORD data from the configured module address (VIADDR).

m Program example

ST

INST_GETE_WORD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR_UINT,
MASK:=MASK_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT, DATA=>DATA_WORD);
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Write data to a special module(Access upper word)

P UTE Availability XGl, XGR

Flags

Function Block Description

PUTE Input  REQ: execute the function in case of 1
BOOL 4REQ  DONEr BOOL

BASE: Base position setting
USINT 4BASE STATF UINT SLOT: Slot position setting

MADDR: Module address

45L0T
USINT L0 MASK: Word position setting
UINT -MADOR O(Lower word), 1(Upper word)
DATA: data to save into a module(WORD/DWORD)
UINT {MASK
WORD/ OATA Output DONE: 1 output in case of normal execution
DWORD ]

STAT: Error information

m Function
1) Wiite data to the designated special module.
2) Select WORD or DWORD type according to data type.
3) Position of data selected according to MASK setting.
0-> Lower word of module address at MADDR
1 -> Upper world of module address at MADDR

Function Block Input type Operation description
PUTE_WORD WORD White WORD data at the designated module address (MADDR)
PUTE_DWORD DWORD Write DWORD data at the designated module address (MVADDR)

l Program example

ST

INST_PUTE_WORD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR_UINT,
MASK:=MASK_UINT, DATA:=DATA_WORD, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Read special module data(Array, Access upper word)

ARY_G ETE Availability XGl, XGR

Flags

Function Block Description

Input REQ: executes the function in case of 1

ARY_CETE BASE: Base position setting
BOOL 4RE0  DONER EOOL SLOT: Slot position setting
MADDR: Module address
USIMT {BAsE  STATE UINT 0~1023
ARRAY OF MASK: Word position setting
USINT sLOT - DATAE BDEE . O(Lower word), 1(Upper word)

SIZE: Quantity of data

UINT -MADDR (1~B4]WORD], 1~32]DWORD] )

UTMT  {MasK
Output DONE: 1 outputin case of normal execution

STAT: Error information

UINT qalZE
DATA: Data(Array) read from a module
(WORD/DWORD)
m Function
1) Read data as quantity user set from a configured special module.
2) Select WORD / DWORD type according to data type(Aray).
3) Position of data selected according to MASK setting.
0-> Lower word of module address at MADDR
1 -> Upper world of module address at MADDR
Function Block Output Type Description
ARY_GETE_WORD WORD Read data as much as SIZE in WORD from the configured module address
(MADDR)
ARY GETE_DWORD DWORD |(-\|:/TZdD g;t;a as much as SIZE in DWORD from the configured module address

m Program example
ST

INST_ARY_GETE_WORD (REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR_UINT,
MASK:=MASK_UINT, SIZE:=SIZE_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT, DATA:=ARY_DATA);
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Write special module data(Array, Access upper word)

ARY_P UTE Availability XGl, XGR

Flags

Function Block Description

Input REQ: execute the function in case of 1

ARY_PLTE

BASE: Base position setting
BOOL 4RED  DOMEF BOOL

SLOT: Slot position setting

USINT JBASE  STAT} UINT MADDR: Module address
0~1023
LISIMT 45007 MASK: Word position setting

O(Lower word), 1(Upper word)

UINT  -MADDR DATA: Data(Array) to save into a module

WORD/DWORD
UIMT  MASE ( )
SIZE: Quantity of data
ARRAY OF
WORD {DATA (1~64[WORD], 1~32[DWORD] )
DWORD
UINT 431ZE Output DONE: 1 output in case of normal execution
STAT: Error information
m Function

1) Write data as quantity user set to the designated special module.
2) Select WORD / DWORD type according to data type(Aray).
3) Position of data selected according to MASK setting.

0-> Lower word of module address at MADDR

1 -> Upper world of module address at MADDR

Function Block Input type Description
Save data as much as SIZE in WORD into the configured module address
ARY_PUTE_WORD WORD
(MADDR)
Save data as much as SIZE in DWORD into the configured module address
ARY_PUTE_DWORD DWORD ( DR)

Bl Program example
ST
INST_ARY_PUTE_WORD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR_UINT,
MASK:=MASK_UINT, DATA:=ARY_DATA, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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11.3 Motion Control Function Block

Read motion control module data

G ETM Availability XGl, XGR
Flags
Function Block Description
Input REQ: execute the function in case of 1
BASE: Base position setting
GETM SLOT: Slot position setting
B0OL — Aeq DONE L 800l MADDR: Module address
USINT — BASE STAT |— UINT 512(0x200) ~ 1023(0x3FF)
USINT — SLOT DATA |— DWORD
UINT — MADDR Output DONE: 1 output in case of normal execution

STAT: Error information

DATA: Data read from a module

m Function

Read data from the shared read memory address MADDR of the configured motion control module.

Function Block Outth}r,t(pE;ATA) Description
GETM DWORD I(?ead gaRt? as much as DWORD from the configured module address

= Program example

ST

INST_GETM(REQ:=REQ_BOOL,

BASE:=BASE_USINT,

SLOT:=SLOT_USINT, = MADDR:=MADDR_UINT,

DONE=>DONE_BOOL, STAT=>STAT_UINT, DATA=>DATA_DWORD);
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Write data into a special module(motion module)

P U TM Availability XGl, XGR

Flags

Function Block Description

Input REQ: execute the function in case of 1

BASE: Base position setting

PUTM SLOT: Slot position setting
BOOL — REQ DONE — BOOL MADDR: Module address
USINT —{ BASE STAT |— UINT 0(0X00) ~ 511(0x1FF)
USINT — SLOT .
UINT —| waooR DATA: data to save into a module
DWORD —{ DATA

Output DONE: 1 output in case of normal execution

STAT: Error information

m Function

Save data into the shared write memory MADDR of the configured motion control module.

Function Block DATA type Description

PUTM DWORD Save DWORD data into the configured module address (MADDR).

m Program example

ST

INST_PUTM(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, @ MADDR:=MADDR_UINT,
DATA:=DATA_DWORD, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Read motion control module data (Array)
ARY_G ETM Availability XGl, XGR
Flags
Function Block Description
Input REQ: execute the function in case of 1
BASE: Base position setting
SLOT: Slot position setting
ARY_GETM MADDR: Address to start reading
BOOL — REQ DONE — BOOL 512(0x200) ~ 1023(0x3FF)
USINT — BASE STAT — UINT SIZE: Number of data to read (1 ~ 512)
USINT — SLOT DATA — ARRAY OF
UINT — MADDR OWORD
UINT — S|ZE Output DONE: 1 output in case of normal execution
STAT: Error information
DATA: Array variable to save read data
(ARRAY of DWORD)
m Function

Read data as much as the size from the shared read memory MADDR of the configured motion control module.

m Program example

ST

INST_ARY_GETM(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR_UINT,
SIZE:=SIZE_UINT, DONE=>DNOE_BOOL, STAT=>STAT_UINT, DATA=>ARY_DATA);
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Write motion control module data(Array)

ARY_P UTM Availability XGl

Flags

Function Block Description

Input REQ: execute the function in case of 1
BASE: Base position setting
SLOT: Slot position setting

ARY_PUTM
MADDR: Address to start writing;
BOOL — REQ DONE — BOOL
USINT — BASE STAT — UINT 0(h0) ~ 511(h1FF)
USINT — SLOT DATA: Array variable to save data
UINT — mADDR (ARRAY OF DWORD)
ARRAY OF __| (a7a
OWORD SIZE: No. of data to write (1 ~ 512)
UINT — SIZE
Output DONE: 1 output in case of normal execution
STAT: Error information
m Function

Save data as much as the size to the shared write memory addresses MADDR of the configured motion control module.
m Program example
ST

INST_ARY_PUTM(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, MADDR:=MADDR_UINT,
DATA:=ARY_DATA, SIZE:=SIZE_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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11.4 Positioning Function Block (APM)

Homing Start
AP M_O RG Availability XGl, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_ORG BASE: Setting the base number with a module
BOOL H REQ DONE ~BOOL SLOT: Setting the slot number with a module
USINT - BASE STAT = USINT AXIS: Setting an axis to instruct
USINTH sLoT 0:X axis, 1:Y axis, 2:Z axis
USINT— AXIS Output DONE: maintains 1 after the first operation
STAT: output error number that occurs while
executing the function block

m Function

(1) The instruction commands origin retumn run to the positioning module.

(@) Run instruction to find origin by means of the direction, compensation, speed (high speedlow speed) and dwell time set in
origin retum parameter of each axis.

(3) Instruct origin retum insfruction to the designated AXIS of the positioning module where it is configured at BASE (base
number of positioning module) and SLOT (slot number of positioning module).

(4) Itcansetan axis o instructand the value is as follows. If other value is set, it produces “Error6.”

0: X axis, 1:'Y axis, 2: Z axis (In case of XEC, Z axis is not supported)

m Program example

ST

INST_APM_ORG(REQ=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DNOE_BOOL, STAT=>STAT_UINT);
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Floating origin setting

AP M_F LT Availability XGl, XGR, XEC

Flags

Function Block Description

Input REQ: requires to execute the function block

BASE: Setting the base number with a module
APMFLT SLOT: Setting the slot number with a module
BOOL - REQ DONE 1=B00L AXIS: Setting an axis to instruct

USINT— BASE STAT [~ USINT 0:X axis, 1:Y axis, 2:Z axis
USINTH SLOT

USINT— AXIS

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) Theinstruction commands executing floating origin setting to the positioning module.
(2) Asthe command used to set the current position as origin, instead of executing retum of a machine, the address configured
in origin retum address is set as the current position.
(3) Itcommands floating origin command to the configured AXIS of the positioning module where it is configured at BASE (base
number of positioning module) and SLOT (slot number of positioning module).
(4) Itcansetan axis toinstructand value is as follows. If other value is set, it produces “Emor6.”
0:Xaxis, 1:Yaxis, 2:Zaxis

m Program example

ST

INST_APM_FLT(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Direct Start
AP M_DST Availability XGl, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block

BASE: Setting the base number with a module
SLOT: Setting the slot number with a module
AXIS: Setting an axis to instruct

APM_DST 0:X axis, 1:Y axis, 2:Z axis
BOOL - REQ DONE | BOOL ADDR: Setting target position address
-2,147,483,648 ~ +2,147,483,647
USINT — BASE STAT [~ USINT SPEED: Setting target speed
USINTH SLOT Open Collector : 1 ~200,000[pps]
USINT 4 AXIS Line Driver ~ :1~1,000,000[pps]
DINT— ADDR DWELL.: dwell time
0 ~ 50000[ms]
UDINT~ SPEED MCODE: Setting M Code
UINT — DWELL POS/SPD: Setting position control/speed control
UINT < MCODE 0 : position control, 1 : speed control
BOOL < POS/SPD ABS/INC: Setting absolute/relative coordinates
0:absolute, 1 :relative
BOOL —{ ABS/ INC TIME_SEL: setting acc./dec. time number
USINT— TIME_SEL 0 : acc./dec. time 1
1:acc./dec. time 2
2 :acc./dec. time 3
3 :acc./dec. time 4
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block
m Function

(1) The instruction commands direct run to the positioning module.

(2) It used when running by designating the run step number of the axis configured as run data.

(3) It command direct run instruction to the configured axis  of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT(slot number of positioning module).

It can set an axis to instruct and the value is as follows. If other value is set, it produces’Emor6'.

If can value setin SPEED,DWELL, and TIME_SEL is out of the range, it generates ‘Ermror11’ to STAT.

m Program example
ST

INST_APM_DST(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
ADDR:=ADDR_DINT, SPEED:=SPEED_UDINT, DWELL:=DWELL_UINT, MCODE:=MCODE_UINT,
POS_SPD:=POS_BOOL, ABS_INC:=ABS_BOOCL, TIME_SEL:=TIME_USINT, DONE=>DNOE_BOOL,
STAT=>STAT_UINT);
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Indirect Start
AP M_I ST Availability XGI, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_IST BASE: Setting the base number with a module
BOOL < REQ DONE —BOOL SLOT: Setting the slot number with a module
USINT - BASE STAT + USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
USINT= SLOT STEP: Step number to run 0 ~ 400
USINT 4 AXIS
UINTH STEP Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

1. The instruction commands direct run to the positioning module.
2. It used when running by designating the run step number of the axis configured as run data.

3. It commands indirect run to the configured AXIS of the positioning module where it is configured at BASE (base number of

positioning module) and SLOT (slot number of positioning module).
4. It can set an axis to instruct and the value is as follows. If other value is set, it produces  “Emor6.”

0: Xaxis, 1:Y axis,

2: Z axis (in case of XEC, Z axis is not supported)

5. Ifthe value setin STEP is out of the range (0 ~ 400 (in case of XEC, 0 ~ 80)), it generates “Error11” to STAT.
6. IfOis setin STEP, it operates the current step.

m Program example

1.ST

INST_APM_IST(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
STEP:=STEP_UINT, DONE=>DNOE_BOOL, STAT=>STAT_UINT);
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Linear interpolation run
AP M_LI N Availability XGl, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_LIN BASE: Setting the base number with a module
BooL 4 REQ DONE = BOOL SLOT: Setting the slot number with a module
LIN_AXIS: Setting interpolation run axis
USINT - BASE STAT = USINT 3 X/Y axis
USINT— LIN_AXIS 6 :Y/Z axis
UINT—] STEP 7 : XIY/Z axis
STEP: Step number to run 0 ~ 400
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands linear interpolation run instruction to the positioning module.

(2) It commands for linear interpolation run in the 2 or 3 axes positioning module.

(3) It commands linear interpolation run instruction to the designated AXIS of the positioning module where it is designated at
BASE (base number of positioning module) and SLOT (slot number of positioning module).

(4) If other value is setin LIN_AXIS, it produces “Error.” It can be set by setting each bit as follows.

15~4

2

1 0

- Z axis (in case of XEC, Z axis is not supported) Y axis X axis

(5) If the value is out of the range, setin STEP (0 ~400 (In case of XEC, 0~80)), it generates “Emor11” to STAT.

(6) If O is setin STEP, it operates the current step

m Program example

1.ST

INST_APM_LIN(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, LIN_AXIS:=LIN_USINT,
STEP:=STEP_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Circular interpolation run

AP M_C I N Availability XGl, XGR

Flags

Function Block Description

Input REQ: requires to execute the function block

APM_GIN BASE: Setting the base number with a module

BOOL < REQ DONE —BOOL SLOT: Setting the slot number with a module

US|INT < BASE STAT + USINT MST_AXIS: Setting circular interpolation main axis
0:X axis, 1:Y axis, 2:Z axis

USINT— SLOT SLV_AXIS: Setting linear interpolation sub axes
USINT— MST_AXIS 0:X axis, 1:Y axis, 2:Z axis
USINT— SLV_AXIS STEP: Step number to run 0 ~ 400

UINT— STEP

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

= Function

(1) The instruction commands circular interpolation run instruction to the positioning module.

(2) It commands for circular interpolation run in 2 or 3 axes positioning module.

(3) It commands circular interpolation run instruction to the designated AXIS of the positioning module where it is designated at

BASE (base number of positioning module) and SLOT (slot number of positioning module).

(4) MST_AXIS sets the main axis of circular interpolation run and the following values can be set.
0:Xaxis, 1:Yaxis, 2:Zaxis

(5) SLV_AXIS sets the sub axis of circular interpolation run and the following values can be set.
0:Xaxis, 1:Yaxs, 2:Zaxis

- If the values of MST_AXIS and SLV_AXIS are set out of the range, it generates “Error6.”

- If other value setin STEP (0 ~400), it generates “Error11” to STAT.

- IfOis setin STEP, it operates the current step.

m Program example
1.8T

INST_APM_CIN(REQ=REQ_BOOL, = BASE:=BASE USINT, =~ SLOT:=SLOT USINT, MST AXIS:=MST_USINT,
SLV_AXIS:=SLY_USINT, STEP:=STEP_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Simultaneous Start
AP M_SST Availability XGl, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
BASE: Setting the base number with a module
APM_SST SLOT: Setting the slot number with a module
BOOL 4 REQ DONE +BOOL SST_AXIS : Setting simultaneous run axes
USINT -{ BASE STAT - USINT Sy axe
USINT 4 SST_AXIS 7 : XIY/Z axis
UINTH X STEP X_STEP: Setting the simultaneous run step number
- of X axis(0 ~ 400)
UINT— Y_STEP Y_STEP: Setting the simultaneous run step number
UINTH Z_STEP of Y axis(0 ~ 400)
Z_STEP: Setting the simultaneous run step number
of Z axis(0 ~ 400)
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands simultaneous run instruction to the positioning module.

(2) Itis executed when simultaneously running 2 or 3 axes

(3) It commands the simultaneous run instruction to the configured AXIS of the positioning module where it is configured at
BASE (base number of positioning module) and SLOT (slot number of positioning module).

(4) Ifthe value is set out of the range to SST_AXIS, it generates “Error6.” It can be set as follows by setting each bit.

15~4 2 1 0
- Z axis (in case of XEC, Z axis is not supported) Y axis X axis

(5) Set the step number run by X axis, Y axis and Z axis simultaneously to X STEP,Y_STEP andZ STEP.
(6) If the value set in X STEP, Y_STEP and Z STEP is out of the range (0 ~ 400(in case of XEC, 0~80)), it generates
“Error11” to STAT.
(7) IfOissetin X STEP,Y_STEP and Z STEP, it operates the current step.
m Program example
1.8T

INST_APM_SST(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, SST_AXIS:=SST_USINT,
X_STEP:=X_UINT, Y_STEP:=Y_UINT, Z_STEP:=Z_UINT, DONE=>DONE_BOOL, STAT=>STAT UINT);
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Speed/Position switching
AP M_V I P Availability XGI, XGR, XEC
Flags
Function Block Description
APM VTP Input REQ: requires to execute the function block
- BASE: Setting the base number with a module
BOOL -{ REQ DONE ~BOOL SLOT: Setting the slot number with a module

USINT - BASE STAT = USINT AXIS: Setting an axis to instruct

USINTH sLoT 0:X axis, 1:Y axis, 2:Z axis

USINT— AXIS Output DONE: maintains 1 after the first operation

STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands speed/position control conversion instruction to the positioning module.

(2) A configured axis converts speed control to position control if receiving speed/position control instruction while being run by

speed control run.

(3) As soon as the instruction is executed, the origin is determined and it moves to the target position by the previous speed
control, completing positioning.
(4) It commands speed/position control instruction to the configured AXIS of the positioning module where it is configured at

BASE (base number of positioning module) and SLOT (slot number of positioning module).
(5) It can set an axis to instruct and the following value. If other value set, it produces “Error6.”

0: X axis,

1:Y axis,

m Program example

1.ST

2: Z axis (in case of XEC, Z axis is not supported)

INST_APM_VTP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DONE_BOOL, STAT=>STAT_UINT)
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Position/Speed switching
AP M_P I V Availability XGl, XGR, XEC
Flags
Function Block Description
APM_PTV Input REQ: requires to execute the function block
- BASE: Setting the base number with a module
BOOL -{ REQ DONE -BOOL SLOT: Setting the slot number with a module

USINT— BASE STAT | USINT AXIS: Setting an axis to instruct

USINTH sLoT 0:X axis, 1:Y axis, 2:Z axis

USINT— AXIS Output DONE: maintains 1 after the first operation

STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands position/speed control conversion instruction to the positioning module.

(2) A configured axis converts speed control to position control if receiving position/speed control instruction while being run by

speed control run.

(3) As soon as the instruction is executed, the origin is not determined and it moves the target position by the previous speed

control and completes

(4) It commands speed/position contral instruction to the configured AXIS of the positioning module where it is configured at

positioning.

BASE (base number of positioning module) and SLOT (slot number of positioning module).
(5) It can set an axis to instruct and the value is as follows. If other value is set out of range, it produces “Emor6.”

0:Xaxis, 1:Y axis,

m Program example

1.ST

2: Z axis (In case of XEC, Z axis is not supported)

INST_APM_PTV(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Decelerating_; stop

Output

AP M_STP Availability XGI, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_STP BASE: Setting the base number with a module
- SLOT: Setting the slot number with a module
BOOL 4 REQ DONE -BOOL AXIS: Setting an axis to instruct
USINT < BASE STAT = USINT 0:X axis, 1:Y axis, 2:Z axis
USINTH sLoT DEC_TIME: Decelerating stop time
UsINT AXIs 0: ,rAucr;]c;/I:gc time applied when it starts
UINT— DEC_TIME 1~65,535 : 1 ~65,535ms

DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) Instruction executing decelerating stop to the positioning module.
(2) It decelerates and stops when it receives the stop command while running by run data and resumes running by

run command.

(3) Itis used to exit each speed/position synchronization in speed synchronization or position synchronization.
(4) It command decelerating stop to the configured AXIS of the positioning module where it is configured at BASE

(
(

0:Xaxis, 1:Y axis,

m Program example

1.ST

base number of positioning module) and SLOT (slot number of positioning module).
5) It can set an axis to instruct and the value is as follows. If other value is set, it produces  “Emor6.”
2: Z axis (In case of XEC, Z axis is not supported)

INST_APM_STP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DEC_TIME:=DEC_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Skip run
AP M_S KP Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_SKP BASE: Setting the base number with a module
B00L < REQ DONE k- BooL SLOT: Setting the slot number with a module
AXIS: Setting an axis to instruct
USINT— BASE STAT = USINT 0:X axis, 1:Y axis, 2:Z axis
USINT—H SLOT
USINTH AXIS Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands skip run instruction to the positioning module.
(2) It executes when moving to the next step without run step.
(3) Every time the instruction executes, it skips the current run step and starts the next run step.
(4) It commands skip run instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).
(5) It can set an axis to instruct and the value is as follows. If other value is set, it produces  “Error6.”
0:Xaxis, 1:Yaxs, 2:Zaxis

m Program example

1.ST

INST_APM_SKP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Position synchronization

AP M_SS P Availability XGl, XGR, XEC

Flags

Function Block Description

Input REQ: requires to execute the function block
BASE: Setting the base number with a module

APM_SSP SLOT: Setting the slot number with a module
BOOL - REQ DONE —BOOL AXIS: Setting an axis to instruct
USINT - BASE STAT = USINT 0:X axis, 1:Y axis, 2:Z axis

STEP: Step number to run 0 ~ 400

USINT— SLOT MST_AXIS: Setting position synchronization main
USINT— AXIS axis 0:X axis, 1:Y axis, 2.Z axis
UINTH sTEP MST_ADDR: S.etti.ng main axis to execute position
synchronization
USINT— MST_AXIS -2,147,483,648 ~ 2,147,483,647

DINT— MST_ADDR

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands position synchronization instruction to the positioning module
(2) If an axis with the instruction is set as sub axis and the axis set as main axis reaches to the set synchronization position, it
starts run step set in instruction axis.
(3) It commands positioning instruction to the configured AXIS of the positioning module where it is configured at BASE (base
number of positioning module) and SLOT (slot number of positioning module).
(4) It can set an axis to instruct and the following value. If other value is set, it produces  “Error6.”

0:Xaxis, 1:Yaxis, 2:Zaxis (Incase of XEC,Z axis is not supported)
(5) It sets the position synchronization main axis to MST_AXIS and the following values can be set. If other value is sef, it
generates “Error6.”

0:Xaxis, 1:Yaxis, 2:Zaxis (Incaseof XEC,Z axis is not supported)

m Program example

1.ST

INST_APM_SSP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
STEP:=STEP_UINT, MST_AXIS:=AXIS_USINT, MST_ADDR:=ADDR_DINT, DONE=>DONE_BOOL,
STAT=>STAT_UINT);
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Speed synchronization
AP M_SSS Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
BASE: Setting the base number with a module
APM_SSS SLOT: Setting the slot number with a module
BOOL - REQ DONE =BooL AXIS: Settipg an axi_s to instru_ct
0:X axis, 1:Y axis, 2:Z axis
USINT - BASE STAT = USINT MST_AXIS: Setting main axis of speed
USINT—H SLOT synchronization
0:X axis, 1:Y axis, 2:Z axis, 3:Encoder
USINT— AXIS ’ ’ ’
MST_RAT: Setting speed rate of main axis
USINT— MST_AXIS 1~65,535
UINT- MST_RAT SLV_RAT: Setting speed rate of sub axis
1~65,535
UINT— SLV_RAT
Output DONE : maintains 1 after the first operation
STAT : Output the error number that occurs while
executing the function block.
m Function

™
@
)
“

©)
©)

The instruction commands speed synchronization instruction to the positioning module.

Itis executes when controlling at the rate of run speed between both axes.

It must be set to be “speed rate of sub axis/speed rate of main axis < 1” if using speed synchronization run.

It commands speed synchronization instruction to the assigned AXIS of the positioning module where it is
configured at BASE (base number of positioning module) and SLOT (slot number of positioning module).

It can set an axis to instruct and the following value. If other value is set, it produces “Error6.”

0: Xaxis, 1:Yaxis, 2:Zaxis

It can set an main axis in MST_AXIS and the following value. If other value is set, it produces “Error6.”

0:Xaxis, 1:Yaxis, 2:Zaxis, 3:Encoder

Bl Program example

1.8T

INST_APM_SSS(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
MST_AXIS:=AXIS_USINT, MST_RAT:=MST_UINT, SLV_RAT:=SLV_UINT, DONE=>DONE_BOOL,
STAT=>STAT_UINT);
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Positioning speed synchronization
AP M_SSS P Availability XGl, XGR

Flags

Function Block Description

Input REQ :requires to execute the function block
BASE : Setting the base number with a module
SLOT : Setting the slot number with a module
AXIS : Setting an axis to instruct
0:X axis, 1:Y axis

APM_SSSP MST_AXIS : Setting main axis of speed
BOOL - REQ DONE |- BOOL synchronization
USINT - BASE STAT = USINT Setting value Main axis seting Setting value Main axis seting
USINT— SLOT 0 Xaxis 5 High Speed Counter Ch3
USINT— AXIS 1 Y axis 6 High Speed Counter Ch4
USINT— MST_AXIS 2 High Speed Counter ChQ 7 High Speed Counter Chb
UINTH SVL_RAT 3 High Speed Counter Chl 8 High Speed Counter Ch6
4 High Speed Counter Ch2 9 High Speed Counter Ch7
UINT— DELAY SLV_RAT : Setting speed rate of main axis
1~65,535
DELAY : Setting speed rate of sub axis
1~65,535

Output DONE : maintains 1 after the first operation
STAT : Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands speed synchronization instruction to the positioning module

(2) At the rising edge of input condition, axis set in AXIS is set as subsidiary axis and axis set in MST_AXIS is set as main
axis and speed synchronization instruction is executed.

(3) If instruction executes, subsidiary axis doesn't yield pulse. (At this time, operation status flag (X axis: %KX6720, Y
axis: %KX6880) is on). At this time, if axis set in MST_AXIS starts, subsidiary axis starts with speed synchronization
rate setin AXIS.

(4) Synchronization rate can be setin SLV_RAT is 0.01% ~ 100.00% (setting value 1 ~ 10,000). If synchronization speed

rate exceeds this range, error code 356 occurs.

(5) Delay time of DEALY means how long it takes for speed of subsidiary axis to get equal with current main axis speed. In
XGB built-in positioning, when speed synchronization control, it detects the current speed of main axis every 500 #s and
adjust speed of subsidiary axis. At this time, if speed of subsidiary axis changes rapidly by speed synchronization, rapid
change of subsidiary axis may cause damage of motor and noise.
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For example, we assume that synchronization speed rate is 100.00% and delay time is 5(ms). In case speed of main
axis is 10,000[pps], after 5Sms, XGB adjusts speed of subsidiary axis to be 10,000[pps] every 500[4s] according to current
speed of main axis.
The more delay time is large, the more stability increases. When you want high stability of motor, increase the delay time.
(6) The range of delay time can be setin DELAY n2 is 1 ~ 10[ms]. If it exceeds the range, error code 357 occurs.
(7) The range of MST_AXIS is 0~9. If it exceeds the range, error code 355 occurs.
(8) You can specify axis for command at AXIS, The following setting is available. If you input invalid value, error code 6
oCCurs.
0:Xaxis, 1:Y axis
(9) You can specify main axis of speed synchronization at MST_AXIS. If you input invalid value, error code 6 occurs.

m Program example
1. 8T
INST_APM_SSSP(REQ:=REQ_BOOCL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

MST_AXIS:=AXIS_USINT, MST_RAT:=MST_UINT, SLV_RAT:=SLV_UINT, POS:=POS_DINT, DONE=>DONE_BOOCL,
STAT=>STAT_UINT);
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Positioning speed synchronization
AP M_SSS B Availability XEC

Flags -

Function Block Description

Input REQ :requires to execute the function block
BASE : Setting the base number with a module
SLOT : Setting the slot number with a module
AXIS : Setting an axis to instruct
0:X axis, 1:Y axis

APM_SSSB MST_AXIS : Setting main axis of speed
BOOL - REQ DONE - BOOL synchronization
USINT - BASE STAT = USINT Setting value Main axis seting Setting value Main axis seting
USINT— SLOT 0 Xaxis 5 High Speed Counter Ch3
USINT— AXIS 1 Y axis 6 High Speed Counter Ch4
USINT— MST_AXIS 2 High Speed Counter ChQ 7 High Speed Counter Chb
UINTH SVL_RAT 3 High Speed Counter Chl 8 High Speed Counter Ch6
4 High Speed Counter Ch2 9 High Speed Counter Ch7
UINT— DELAY SLV_RAT : Setting speed rate of main axis
1~65,535
DELAY : Setting speed rate of sub axis
1~65,535

Output DONE : maintains 1 after the first operation
STAT : Output the error number that occurs while
executing the function block.

Bl Function

(1) The instruction commands speed synchronization instruction to the positioning module

(2) At the rising edge of input condition, axis set in AXIS is set as subsidiary axis and axis set in MST_AXIS is set as main
axis and speed synchronization instruction is executed.

(3) If instruction executes, subsidiary axis doesn't yield pulse. (At this time, operation status flag (X axis: %KX6720, Y
axis: %KX6880) is on). At this time, if axis set in MST_AXIS starts, subsidiary axis starts with speed synchronization
rate set in AXIS.

(4) Synchronization rate can be set in SLV_RAT is 0.01% ~ 100.00% (setting value 1 ~ 10,000). If synchronization speed

rate exceeds this range, error code 356 occurs.

(5) Delay time of DEALY means how long it takes for speed of subsidiary axis to get equal with current main axis speed. In
XGB buiilt-in positioning, when speed synchronization control, it detects the current speed of main axis every 500 #s and
adjust speed of subsidiary axis. At this time, if speed of subsidiary axis changes rapidly by speed synchronization, rapid
change of subsidiary axis may cause damage of motor and noise.
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For example, we assume that synchronization speed rate is 100.00% and delay time is 5(ms). In case speed of main
axis is 10,000[pps], after 5Sms, XGB adjusts speed of subsidiary axis to be 10,000[pps] every 500[4s] according to current
speed of main axis.
The more delay time is large, the more stability increases. When you want high stability of motor, increase the delay time.
(6) The range of delay time can be setin DELAY n2 is 1 ~ 10[ms]. If it exceeds the range, error code 357 occurs.
(7) The range of MST_AXIS is 0~9. If it exceeds the range, error code 355 occurs.
(8) You can specify axis for command at AXIS, The following setting is available. If you input invalid value, error code 6
oCCurs.
0:Xaxis, 1:Y axis
(9) You can specify main axis of speed synchronization at MST_AXIS. If you input invalid value, error code 6 occurs.

l Program example
2. ST

INST_APM_SSSB(REQ:=REQ_BOCL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

MST_AXIS:=AXIS_USINT,
MST_RAT:=MST_UINT, SLV_RAT:=SLV_UINT, POS:=POS_DINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Position override

AP M_PO R Availability XGl, XGR, XEC

Flags

Function Block Description

Input REQ: requires to execute the function block

APM_POR BASE: Setting the base number with a module
- SLOT: Setting the slot number with a module
BOOL — REQ OONE -BOOL AXIS: Setting an axis to instruct
USINT— BASE STAT = USINT 0:X axis, 1:Y axis, 2:Z axis
USINT SLOT O aTaE36d8 . T RO |
USINT 4 AXIS oS T
OINT—{ POR_ADDR Output  DONE: maintains 1 after the first operation

STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands position override instruction to the positioning module.

(2) Itused when changing target position while instruction axis is running.

(3) It commands position override instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).

(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0: Xaxis, 1:Yaxis, 2:Zaxis (incase of XEC, Z axis is not supported)

(5) Set the target position to change in POR_ADDR.

m Program example

1.8T

INST_APM_POR(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
POR_ADDR:=POR_DINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Speed override
AP M_SO R Availability XGl, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
APM SOR BASE: Setting the base number with a module
B SLOT: Setting the slot number with a module
BOOL - REQ DONE [-BO0L AXIS: Setting an axis to instruct

USINT - BASE STAT = USINT 0:X axis, 1:Y axis, 2:Z axis

USINT— SLOT SOR_SPD: Setting new run speed value

USINTH AXIS Open Collector: 0 ~ 200,000[pps]

UDINT—] SOR_SPD Line Driver: 0 ~ 1,000,000[pps]

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands speed override instruction to the positioning module.
(2) Itusedwhen changing run speed while instruction axis is running.
(3) It commands speed override instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).
(4) It can setan axis to instruct and the value is as follows. If other value is set, it produces “Emror6.”
0: Xaxis, 1:Yaxis, 2:Zaxis (incase of XEC, Z axis is not supported)
(5) Setthe target speed to change in SOR_SPD. If the value is set out of the range, it generates “Error11.”
Open Collector: 0 ~ 200,000[pps] (in case of XEC, Z axis is not supported)
Line Driver: 0 ~ 1,000,000[pps]

m Program example

1.8ST

INST_APM_SOR(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
SOR_SPD:=SOR_UDINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Positioning speed override

AP M_PSO Availability XGl, XGR, XEC

Flags

Function Block Description

Input REQ: requires to execute the function block

BASE: Setting the base number with a module
APM_PSO SLOT: Setting the slot number with a module
AXIS: Setting an axis to instruct

BOOL—+ REQ DONE = BOOL 0:X axis, 1:Y axis, 2:Z axis
USINT - BASE STAT - USINT PSO_ADDR: Position to change speed
USINTH SLOT -2,147,483,648 ~ 2,147,483,647
USINT— AXIS PSO_SPD: Setting new run speed value

Open Collector: 0 ~ 200,000[pps]

UDINT— PSO_ADDR Line Driver: 0 ~ 1,000,000[pps]

UDINT— PSO_SPD

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands positioning speed override instruction to the positioning module.

(2) Itexecutes when changing run speed after the axis reaches to a certain position while it is running.

(3) It commands speed override instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).

(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0: Xaxis, 1:Yaxis, 2:Zaxis (incase of XEC, Z axis is not supported)

(6) Set the target speed to change in PSO_SPD. The value is as follows. If the value is set out of the range, it generates
“Error11.”
Open Collector: 0 ~ 200,000[pps] (in case of XEC, Z axis is not supported)
Line Driver: 0 ~ 1,000,000[pps]

m Program example
1. ST

INST_APM_PSO(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
PSO_ADDR:=ADDR_UDINT, PSO_SPD:=SPD_UDINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Continuous run

AP M_N MV Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_NMV BASE: Setting the base number with a module
BOOL  REQ DONE BOOL SLOT: Setting the slot number with a module
USINT BASE STAT k USINT AXIS: Settlpg an axis to mstru_ct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT
USINTH AXIS Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while

executing the function block.

m Function

(1) The instruction commands continuous run instruction to the positioning module.

(2) Itexecutes to change the current step to the next step without stop.

(3) It commands continuous run instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).

(4) It can setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0: Xaxis, 1:Y axis,

m Program example

1.ST

2: Z axis

INST_APM_NMV(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Inching_] run
AP M_I N C Availability XGl, XGR, XEC
Flags
Function Block Description

Input REQ: requires to execute the function block

APM_INC BASE: Setting the base number with a module
BOOL < REQ DONE —BOOL SLOT: Setting the slot number with a module
USINT — BASE STAT b+ USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT INCH_VAL: Setting the movement to move to
USINTH AXIS inching run
DINT—{ INCH_VAL -2,147,483,648 ~ 2,147,483,647

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands inching run instruction to the positioning module.

(2) Inchingrunis a type of manual run, used to process minute movement as quantitative run.

(3) Theinching run speed is setin manual run parameter.

(4) It commands inching run floating origin instruction to the configured AXIS of the positioning module where it is configured
at BASE (base number of positioning module) and SLOT (slot number of positioning module).

(5) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0: Xaxis, 1:Yaxis, 2:Zaxis (Incase of XEC, Z axis is not supported)

m Program example

1.ST

INST_APM_INC(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
INCH_VAL:=INCH_DINT, DONE=>DNOE_BOOL, STAT=>STAT_UINT);
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Return to the position before manual run
AP M_RTP Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_RTP BASE: Setting the base number with a module
BOOL  REQ DONE BOOL SLOT: Setting the slot number with a module
USINT BASE STAT k USINT AXIS: Settlpg an axis to mstru_ct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT
USINTH AXIS Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands retum to the position before manual run to the positioning module.

(2) ltexecutes to retum to the position before manual run when the position is changed by manual run after positioning.

(3) It commands Return to the position before manual run instruction to the configured AXIS of the positioning module
where itis configured at BASE (base number of positioning module) and SLOT (slot number of positioning module).

(4) It can setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:Xaxis, 1:Yaxis, 2:Zaxis

m Program example

1.8ST

INST_APM_RTP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Run step number change

AP M_S N S Availability XGl, XGR, XEC

Flags

Function Block Description

Input REQ: requires to execute the function block

APM_SNS BASE: Setting the base number with a module
BOOL - REQ DONE =BO0OL SLOT: Setting the slot number with a module
USINT - BASE STAT bk USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT STEP: Setting run step number to run
USINT— AXIS 1~400
UINT—| STEP

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands run step number change instruction to the positioning module.
(2) Itexecutes to change run step of the axis
(3) It commands run step number change instruction to the configured AXIS of the positioning module where it is configured
at BASE (base number of positioning module) and SLOT (slot number of positioning module).
(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:Xaxis, 1:Yaxis, 2:Zaxis (Incase of XEC,Z axis is not supported)
(5) Setthe step number to runin STEP between 1 ~400; if other value is set , it generates “Error11.”

m Program example

1.ST

INST_APM_SNS(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
STEP:=STEP_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Repeat step number change

AP M_S RS Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_SRS BASE: Setting the base number with a module
BOOL < REQ OONE |-BOOL SLOT: Setting the slot number with a module
USINT< BASE STAT b USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT STEP: Setting repeat step number to change
USINT— AXIS 1 ~400
UINT— STEP
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands repeat step number change instruction to the positioning module.

(2) It executes to start run in a certain run step by configuring start step number of repeat run in case of repeat run in which it

retums to repeat run step if it meets repeat run while running by run data.

(3) It commands repeat step change instruction to the configured AXIS of the positioning module where it is configured at

BASE (base number of positioning module) and SLOT (slot number of positioning module).
(4) It can setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0:Xaxis, 1:

m Program example

1.8T

Y axis, 2:Zaxis
(5) Setthe step number to start repeat run in STEP between 1 ~400; if other value is set , it generates “Emor11.”

INST_APM_SRS(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
STEP:=STEP_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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M code cancellation

AP M_MOF Availability XGl, XGR, XEC

Flags

Function Block Description

Input REQ: requires to execute the function block

APM_MOF BASE: Setting the base number with a module
BOOL 4 REQ DONE + BOOL SLOT: Setting the slot number with a module
AXIS: Setting an axis to instruct
— BASE STAT = USINT
Ld: |I ’,\\ﬁ_ SLOT 0:X axis, 1:Y axis, 2:Z axis
USINTH AXIS Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while

executing the function block.

m Function

(1) The instruction commands M code cancellation instruction to the positioning module.
(2) IfMcodeis setin the parameter of each axis to With or After mode, it executes to tum off the signal when the M code signal of
the axis is on.
(3) It commands M code cancellation instruction to the configured AXIS of the positioning module where it is configured at
BASE (base number of positioning module) and SLOT (slot number of positioning module).
(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:Xaxis, 1:Yaxis, 2:Zaxs (incaseof XEC, Zaxis is not supported)

m Program example
1. 8T

INST_APM_MOF(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Current position preset

AP M_P RS Availability XGl, XGR, XEC

Flags
Function Block Description
Input REQ: requires to execute the function block
APM._PRS BASE: Setting the base number with a module
B SLOT: Setting the slot number with a module
BOOL - REQ DONE [-BO0L AXIS: Setting an axis to instruct
USINT - BASE STAT = USINT 0:X axis, 1:Y axis, 2:Z axis
USINT—H SLOT PRS_ADDR: Setting the current position value to
USINT = AXIS 2,147 zggngA?S 2,147,483,647
DINT—| PRS_ADDR I S

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands current position preset instruction to the positioning module.
(2) As the command used to change the current position to a temporary position, the origin is determined if executing the
command.
(3) It commands current position preset instruction to the configured AXIS of the positioning module where it is configured at
BASE (base number of positioning module) and SLOT (slot number of positioning module).
(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:Xaxis, 1:Yaxs, 2:Zaxis (incase of XEC,Z axis is not supported)

m Program example

1.ST

INST_APM_PRS(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
PRS_ADDR:=ADDR_DINT, DONE=>DONE_BOOL, STAT=>STAT UINT);
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Zone Output allowed/prohibited

Output

AP M_ZO N E Availability XGI, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
BASE: Setting the base number with a module
APM_ZONE SLOT: Setting the slot number with a module
BOOL o REQ DONE +BOOL AXIS: Setting an axis to instruct
USINT — BASE STAT { USINT 0:X axis, 1:Y axis, 2:Z axis
USINTH SLOT ZONE_EN: Zone Output allowed/prohibited
USINT- AXIS 0: prohibited, 1: allowed
BOOL—| ZONE_EN

DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands Zone Output allowed/prohibited instruction to the positioning module.
(2) It commands to allow or prohibit Zone Output by using the position data of zone set in common parameter and the position

data value set in Zone1, Zone2 and Zone3.

(3) It commands Zone Output allowed/prohibition instruction to the configured AXIS of the positioning module where it is
configured at BASE (base number of positioning module) and SLOT (slot number of positioning module).
(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0: Xaxis, 1:

m Program example

1.8T

Y axis,

2. Z axis

INST_APM_ZONE(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
ZONE_EN:=ZONE_BOOL, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Encoder value preset

AP M_E PRE Availability XGI, XGR

Flags
Function Block Description
Input REQ: requires to execute the function block
BASE: Setting the base number with a module
APM_EPRE SLOT: Setting the slot number with a module
BOOL -{ REQ DONE + BOOL AXIS: Setting an axis to instruct
USINT - BASE STAT I~ USINT 0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT EPRE_VAL: Setting encoder preset value
USINT AXIS 0 ~ 4,294,967,295
UDINT— EPRE_VAL

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands encoder value preset instruction to the positioning module.
(2) Itcommands to preset the curmrent encoder value setin EPRE_VAL.
(3) It commands encoder value preset instruction to the configured AXIS of the positioning module where it is configured at
BASE (base number of positioning module) and SLOT (slot number of positioning module).
(4) It can setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:Xaxis, 1:Yaxs, 2:Zaxis

m Program example

1.8ST

INST_APM_EPRE(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
EPRE_VAL:=EPRE_UDINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Singular teaching

AP M_T EA Availability XGl, XGR

Flags

Function Block Description

Input REQ: requires to execute the function block
BASE: Setting the base number with a module
SLOT: Setting the slot number with a module
AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
STEP: Setting step number for teaching

APM_TEA 0~400
BOOL + REQ DONE - BO0L RAM/ROM: Selecting RAM teaching/ROM teaching
USINT - BASE STAT  USINT type
3;' L‘l‘ f\;‘l’; 0 : RAM teaching, 1 : ROM teaching
UlNT: STEP POS/SPD: Selecting position teaching/speed teaching
BOOL — RAM/ROM type " : i .
BOOL - POS/SPD 0: posmon.teachlng_,1 : speed teaching
oiNT o TeA VAL TEA_VAL: Setting teaching value

Position teaching: -2,147,483,648 ~ 2,147,483,647
Speed teaching: Open Collector 0 ~ 200,000[pps]
Line Driver 0 ~ 1,000,000[pps]

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

™
)

©)
@)
©)
©)
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The instruction commands singular teaching instruction to the positioning module.
Speed teaching can be used when using a temporary speed for run data of a certain step while position teaching is used to
set a temporary position for run data of a certain run step.

It commands singular teaching instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).

It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0:Xaxis, 1:Yaxis, 2:Zaxis

It can set the step number of run data for teaching in STEP between 0 ~ 400. If other value is set, it generates
“Error11.”

In case of position teaching, a position value for teaching is setin TEA VAL while speed value for teaching is set; the setting
ranges are as follows. If other value is set, it generates “Error11.”

e Position teaching range: -2,147,483,648 ~ 2,147,483,647

e Speed teaching range: Open Collector Output -> 0 ~ 200,000 [pps]

Line Driver Output ~ ->0 ~ 1,000,000 [pps]
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m Program example
1.8T

INST_APM TEA(RREQ=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT USINT, AXIS:=AXIS_USINT,
STEP=STEP_UINT,RAM_ROM:=RAM BOOL, POS_SPD:=SPD_BOOL);
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Singular teaching

AP M_AT EA Availability XGl, XGR

Flags

Function Block Description

Input REQ: requires to execute the function block
BASE: Setting the base number with a module
SLOT: Setting the slot number with a module
AXIS: Setting an axis to instruct
0: Xaxis, 1:Y axis, 2:Z axis

APMLATEA STEP: Setting step number for teaching, 0 ~ 400
BOOL - REQ DONE +B0OL . : : .
BASE STAT L UsINT RAM/ROM: Selecting RAM teaching/ROM teaching
e B 0: RAM teaching, 1: ROM teaching
usINTd axis POS/SPD: Selecting position teaching/speed teaching
UINT— STEP typg_ : .
BOOL — RAM/ROM 0 : position teaching, 1 : speed teaching
BooL o Pos/spo TEA_CNT : Setting the no. of data for teaching, 1 ~ 16
USINTH TEA_ONT TEA_VAL : Setting teaching value
DINT[16] < TEA_VAL Position teaching: -2,147,483,648 ~ 2,147,483,647
Speed teaching : Open Collector 0 ~ 200,000[pps]

Line Driver 0 ~ 1,000,000[pps]

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

™
)

®)
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The instruction commands plural teaching instruction to the positioning module.

Speed teaching can be used when using a temporary speed for run data of a certain step while position teaching is used to
set a temporary position for run data of a certain run step.

Using the teaching plural function block, up to 16 target positions and speed values can be changed.

It commands plural teaching instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).

It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0:Xaxis, 1:Yaxis, 2:Zaxis

It can set the step number of run data for teaching in STEP between 0 ~ 400. If other value is set, it generates
“Error11.”
The number of data is setin TEA_CNT up to 16. If other value is set out of the range, it generates “Error11.”

In case of position teaching, a position value for teaching is setin TEA VAL while speed value for teaching is set; the setting
ranges are as follows.

e Position teaching range: -2,147,483,648 ~ 2,147,483,647

e Speed teaching range: Open Collector Output -> 0 ~ 200,000 [pps]

Line Driver  Output->0 ~ 1,000,000 [pps]
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m Program example

1.ST

INST_APM_ATEA1(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
STEP:=STEP_UINT, RAM_ROM:=RAM_BOOL, POS_SPD:=SPD_BOOL, TEA_CNT:=CNT_USINT,
ATEA_VAL:=ARY_ATEA, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Basic parameter teaching

AP M_S B P Availability XGI, XGR
Flags
Function Block Description
APM_SBP Input SESE r?utitl"es :(r: e)gecute thebfunctlit%n bIoc(l; |
: Setting the base number with a module
BOOL o REQ DONE |-BOOL SLOT: Setting the slot number with a module
USINT - BASE STAT |- USINT AXIS: Setting an axis to instruct
USINT—H SLOT 0:X axis, 1:Y axis, 2:Z axis
USINTH AXIS BP_VAL: basic parameter value to change
UDINT BP_VAL BP_NO: basic parameter item number to change
USINT— BP_NO Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while

executing the function block.

m Function

(1

@)

©)
@
©)
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) The instruction commands basic parameter teaching instruction to the positioning module.

The parameter modified by basic parameter setting instruction is valid only when the power is on. To save the

parameter modified by basic parameter setting instruction, it is necessary to save the parameter value modified by
save parameter/run data save instruction (WRT) to ROM after setting basic parameter.

It commands basic parameter setting instruction to the configured AXIS of the positioning module where it is configured at

BASE (base number of positioning module) and SLOT (slot number of positioning module).

0: Xaxis, 1:Yaxis, 2:Zaxis

1: speed limit

2: bias speed

3: acc./dec. time 1

4: acc./dec. time 2

5: acc./dec. time 3

6: acc./dec. time 4

7: no. of pulse per rotation
8: conveyance distance per rotation
9: pulse output mode

10: unit

11: unit allocation

It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

The following values can be set in the basic parameter item number.
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m Program example

1.8T

INST_APM_SBP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
BP_NO:=EP_USINT*), BP_VAL:=BP_UDINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Extension parameter teaching_]
AP M_S E P Availability XGI, XGR
Flags
Function Block Description
APM SEP Input REQ: requires to execute the function block
B BASE: Setting the base number with a module
BOOL - REQ DONE - BOOL SLOT: Setting the slot number with a module
USINT— BASE STAT - USINT AXIS: Setting an axis to instruct
USINT—H SLOT 0:X axis, 1:Y axis, 2:Z axis
USINTH AXIS EP_VAL.: Extension parameter value to change
DINTH P VAL EP_NO: Extension parameter number to change
USINT— EP_NO Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

™
@)

The instruction commands extension parameter teaching instruction to the positioning module.

The parameter modified by extension parameter setting instruction is valid only when the power is on. To save the

parameter modified by extension parameter setting instruction, it is necessary to save the parameter value modified

by save parameter/run data save instruction (WRT) to ROM after setting extension parameter.

(3) It commands extension parameter setting instruction to the configured AXIS of the positioning module where it is
configured at BASE (base number of positioning module) and SLOT (slot number of positioning module).

(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:Xaxis, 1:Yaxis, 2:Zaxis

(5) The following values can be set in the extension parameter item number.

1: Software upper limit

2: Software lower limit

3: Backlash compensation

4: Position completion output time

5: S-Curve rate

6: External instruction selection

7: Pulse output direction

8: Acc./dec. patten

9: M code number

10: Position display during uniform run

11: Upper/lower limit display during uniform run

12: External speed/position control conversion allowed

13: External instruction allowed

14: External stop allowed
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15: External simultaneous run allowed
16: Positioning completion condition
17: Driver ready/in-position

m Program example

1.8ST

INST APM_SEP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT USINT, AXIS:=AXIS_USINT,
EP_NO:=NO_USINT, EP_VAL:=EP_DINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Orig_]in return parameter setting

AP M_S H P Availability XGI, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_SHP BASE: Setting the base number with a module
BOOL - REQ DONE BOOL SLOT: Setting the slot number with a module
USINT < BASE STAT k USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT HP_VAL: origin retum parameter value to change
USINTH AXIS HP_NO: origin return parameter item number to
DINTH HP_VAL change
USINT— HP_NO
Output DONE: maintains 1 after the first operation

STAT: Output the error number that occurs while
executing the function block.

m Fu

nction

(1) The instruction commands an origin return parameter teaching instruction to the positioning module.

(2) The parameter modified by origin retum parameter setting instruction is valid only when the power is on. To save the
parameter modified by origin return parameter setting instruction, it is necessary to save the parameter value
modified by save parameter/run data save instruction (WRT) to ROM after setting origin return parameter.

It commands origin retum parameter teaching instruction to the configured AXIS of the positioning module where it is
configured at BASE (base number of positioning module) and SLOT (slot number of positioning module).

©)

@)
©)
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0: Xaxis, 1:Yaxis, 2:Zaxis

1: Origin address

2: Origin retum high speed

3: Origin retum low speed

4: Acc./dec. time of origin retum
5: Dwell time of origin retum

6: Origin compensation

7: Re-run time of origin return
8: Origin return mode

9: Origin return direction

It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

The values to set to origin retum parameter items are as follows.
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m Program example
1.8T

INST_APM_SHP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
HP_NO:=NO_USINT, HP_VAL:=HP_DINT, DONE=>DONE_BOOL, STAT=>STAT UINT);
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Manual run parameter teaching

AP M_S M P Availability XGl, XGR

Flags

Function Block Description

Input REQ: requires to execute the function block

APM_SMP BASE: Setting the base number with a module
BOOL - REQ DONE BOOL SLOT: Setting the slot number with a module
USINT - BASE STAT b USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT MP_VAL: Manual run parameter value to change
USINT 4 AXIS MP_NO: Manual run parameter item number to
UDINT - MP_VAL change
USINT— MP_NO o )
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands manual run parameter teaching instruction to the positioning module.
(2) The parameter modified by manual run parameter teaching instruction is valid only when the power is on. To save

©)
@)
©)

the parameter modified by manual run parameter teaching instruction, it is necessary to save the parameter value
modified by parameter/run data save instruction (WRT) to ROM after setting manual run parameter teaching.

It commands manual run parameter teaching instruction to the configured AXIS of the positioning module where it is
configured at BASE (base number of positioning module) and SLOT (slot number of positioning module).

It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0:Xaxis, 1:Yaxis, 2:Zaxis

The values to set in manual run parameter item number are as follows.

1: Jog high speed

2: Jog low speed

3: Jog acc./dec. time

4: Inching speed

m Program example

1.8T

INST_APM_SMP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
MP_NO:=NO_USINT, MP_VAL:=MP_UDINT, DONE=>DONE_BOOL, STAT=>STAT UINT);
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Input signal parameter teaching

AP M_S I P Availability XGI, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_SIP BASE: Setting the base number with a module
BOOL - REQ OONE ~B0OL SLOT: Setting the slot number with a module
USINT < BASE STAT F USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
- sL , )
USINT= SLOT IP_VAL: External signal parameter value to change /
USINT— AXIS setting the signal allocated by each bit.
UINT— IP_VAL
Output

DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands input signal parameter teaching to the positioning module.

(2) The parameter modified by input signal parameter teaching instruction is valid only when the power is on. To save
the parameter modified by input signal parameter setting instruction, it is necessary to save the parameter value
modified by save parameter/run data save instruction (WRT) to ROM after setting external signal parameter.

(3) It commands input signal parameter teaching to the configured AXIS of the positioning module where it is configured at
BASE (base number of positioning module) and SLOT (slot number of positioning module).

(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0: Xaxis, 1:Yaxis, 2:Zaxis

5. The setting of each input signal setting area has the following meaning.

0: contact A, 1:contactB

The signals allocated to each bit of input signal parameter value to change are as follows.

Bit Input signal Bit Q signal

0 Upper limit signal 6 Instruction signal

1 Lower limit signal 7 Sub instruction signal

2 Approx. origin signal 8 Speed/position conversin signal
3 Origin signal 9 Driver ready/in-position signal
4 Emergency stop signal 10 External simultaneous run signal
5 Dec. stop signal 15~11 -
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m Program example

1.8T

INST_APM_SIP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
IP_VAL:=IP_WORD, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Common parameter teaching
AP M_SC P Availability XGl, XGR
Flags
Function Block Description
APHSCP Input REQ ires t te the function block
npu : requires to execute the function bloc
BOOL + REQ DONE: —BOOL BASE: Setting the base number with a module
USINT - BASE STAT = USINT SLOT: Setting the slot number with a module
USINT— SLOT AXIS: Setting an axis to instruct
USINTH AXIS 0:X axis, 1:Y axis, 2:Z axis
DINTH CP VAL CP_VAL: Common parameter value to change
- CP_NO: Common parameter item number to change
USINT— CP_NO
Output DONE: maintains 1 after the first operation

STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands common parameter teaching instruction to the positioning module.

(2) The parameter modified by common parameter setting instruction is valid only when the power is on. To save the
parameter modified by common parameter setting instruction, it is necessary to save the parameter value modified
by using save parameter/run data instruction (WRT) to ROM after common parameter teaching.

(3) It commands common parameter teaching instruction to the axis configured as the positioning axis configured as
BASE (base number of positioning module) and SLOT (slot number of positioning module).

(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:Xaxis, 1:Yaxis, 2:Zaxis

5. The values to setin common parameter item number are as follows.

1: Pulse Output level

2: Circular interpolation method
3: Encoder Input mode

4: Encoder Auto Reload value
5: ZONE Output mode

6: ZONE1 axis setting

7: ZONE2 axis setting

8: ZONES axis setting

9: ZONE1 On area

10: ZONE1 Off area

11: ZONE2 On area

12: ZONE2 Off area

13: ZONE3 On area

14: ZONE3 Off area
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m Program example

1.ST

INST_APM_SCP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
CP_NO:=NO_USINT, CP_VAL:=CP_DINT, ENC_LD:=ENC_UDINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Run data teaching
AP M_S M D Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_SMD BASE: Setting the base number with a module
SLOT: Setting the slot number with a module
BOOL —H REQ DONE +BOOL
00 ON 00 AXIS: Setting an axis to instruct

USINT— BASE STAT = USINT 0:X axis, 1:Y axis, 2:Z axis

USINT— SLOT STEP: Run step number to change

USINT—4 AXIS 0~400

USINTH STEP mg_\r\ﬁgL:RRundd?ata_tvalue to ct;ha?geh

: Run data item number to change
DINT— MD_VAL - J

USINT— MD_NO

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands run data teaching instruction to the positioning module.
(2) The parameter modified by run data teaching instruction is valid only when the power is on. To save the parameter
modified by run data setting instruction, it is necessary to save the parameter value modified by using save

parameter/run data instruction to ROM.

(3) It commands run data teaching instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).
(4) Itcan setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0: Xaxis, 1:Yaxis, 2:Zaxis

5. The following values can be set into the run data item number.

1: target position

2: circular interpolation sub point
3: target speed

4: dwell time

5: M code

6: control method

7:run mode

8: run pattem

9: coordinate

10: acc./dec. number

11: circular interpolation direction
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= Program example

1.ST

INST_APM_SMD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
STEP:=STEP_UINT, MD_NO:=NO_USINT, MD_VAL:=MD_DINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Emergency stop
AP M_EMG Availability XGl, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_EMG BASE: Setting the base number with a module
BOOL < REQ DONE ~BOOL SLOT: Setting the slot number with a module
USINT < BASE STAT = USINT
USINTH sLoT Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands emergency stop instruction to the positioning module.

(2) It commands Emergency stop instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).

(3) Itis executed when stopping running due to emergency situation and every axis receiving the instruction would stop.

(4) Since it is converted to output prohibition and origin not determined, to resume running, it needs to cancel output
prohibition and determine the origin again.

m Program example

1.ST

INST_APM_EMG(REQ=REQ_BOOL,  BASE=BASE_USINT, @ SLOT:=SLOT_USINT, = DONE=>DONE_BOCL,
STAT=>STAT_UINT);
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Error reset/Output prohibition cancel
AP M_RST Availability XGI, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
BASE: Setting the base number with a module
APM_RST SLOT: Setting the slot number with a module
BOOL < REQ DONE |-BOOL AXIS: Setting an axis to instruct
USINT < BASE STAT + USINT 0:X axis, 1:Y axis, 2:Z axis
USINTH sLoT INH_QFF: Output prohibition cancellation
USINT AXIS 0: Error reset
7 1: Error reset/Output prohibition cancellation
BOOL— INH_OFF
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.
m Function

(1) The instruction commands error reset/output prohibition cancellation to the positioning module.

(2) It commands error reset/output prohibition cancel instruction to the configured AXIS of the positioning module where it is
configured at BASE (base number of positioning module) and SLOT (slot number of positioning module).

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0:Xaxis, 1:Y axis,

m Program example

1.ST

INST APM_RST(REQ:=REQ_BOOL,

2: Z axis (in case of XEC, Z axis is not supported)
(4) ltis executed when canceling the status of pulse output prohibited by external emergency stop or upper/lower limit
detection or resetting an error that occurs when parameter is out of the range or while running.

BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

INH_OFF:=INH_BOOL, DONE=>DOONE_BOOL, STAT=>STAT_UINT);
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Point run
AP M_PST Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_PST BASE: Setting the base number with a module
BooL 4 ReQ DONE - BooL SLOT: Set_ting the s]ot nL_meer with a module
AS AXIS: Setting an axis to instruct
USINT - BASE STAT [~ USINT 0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT PST_CMT: Setting the number of point run step
USINT— AXIS 0~19
USINTH PST CNT PST_VAL: Setting the point run step number

UINT[20]4 PST_VAL 0~400

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands point run instruction to the positioning module.

(2) It commands point run instruction to the configured AXIS of the positioning module where it is configured at BASE (base
number of positioning module) and SLOT (slot number of positioning module).

(3) It can setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0:Xaxis, 1:Yaxs, 2:Zaxis

(4) It executes when continuously running without stop by one instruction by setting max. 20 run steps in case of PTP
(point to point) run.

(5) Ifother value is setin PST_CNT or PST_VAL, it generates “Error6.”

m Program example

1.8T

INST_APM_PST(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
PST_CNT:=CNT_USINT, PST_VAL=ARY_PST, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Save parameter/run data

AP M_WRT Availability XGI, XGR, XEC
Flags
Function Block Description
Input REQ: requires to execute the function block
APM WRT BASE: Setting the base number with a module
- SLOT: Setting the slot number with a module
BOOL o REQ DONE |- BOOL AXIS: Setting an axis to instruct
USINT - BASE STAT = USINT 0:X axis, 1:Y axis, 2Z axis
USINT—H SLOT WRT_AXIS: Setting save axis(by setting each bit)
USINTH AXIS Obit:X axis, 1bit:Y axis, 2bit:Z axis
USINTH WRT_AXIS Output DONE: maintains 1 after the first operation

STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands save parameter/run data instruction to the positioning module.

(2) It commands save parameter/run data instruction to the configured AXIS of the positioning module where it is configured
at BASE (base number of positioning module) and SLOT (slot number of positioning module).

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0:

Xaxis, 1:Yaxis, 2:Zaxis

(4) It commands the instruction to save the current run parameter and run data of the axis set in WRT_AXIS to Flash

ROM.

m Program example

1.

INST_APM_WRT(REQ:=REQ_BOOL,

ST

BASE:=BASE_USINT,

SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

WRT_AXIS:=WRT_USINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Read run info

AP M_C RD Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_CRD BASE: Setting the base number with a module
- SLOT: Setting the slot number with a module
BOOL - REQ DONE —BOOL AXIS: Setting an axis to instruct
USINT — BASE STAT FUSINT 0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT ERR —UINT - .
USINT— AXIS A LDINT Output  DONE: maintains 1 after the first operation
B STAT: Output the error number that occurs while
GV -UDINT executing the function block.
STEP +UINT ERR: display error during operation
MCD =UINT CA: display current position address

CV: display current run speed
STEP: display current run data step number
MCD: display current MCode value

m Function

(1) The instruction commands read run info instruction to the positioning module.

(2) It commands Read current run info instruction to the configured AXIS of the positioning module where it is configured at
BASE (base number of positioning module) and SLOT (slot number of positioning module).

(3) It can setan axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0: X axis,

1:Y axis,

2. Z axis

(4) It can monitor by reading the current position address, run speed, run data number and M code number of the
preset axis or be used in a user program.

m Program example

1.8ST

NST_APM_CRD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DONE_BOOL, STAT=>STAT_UINT, ERR=>ERR_UINT, CA=>CA_DINT, CV=>CV_UDINT,
STEP=>STEP_UINT, MCD=>MCD_UINT);
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Read run state

AP M_S RD Availability XGl, XGR

Flags

Function Block Description

Input REQ: requires to execute the function block

APM_SRD BASE: Setting the base number with a module
- SLOT: Setting the slot number with a module
BOOL - REQ OONE [-B00L AXIS: Setting an axis to instruct
USINT — BASE STAT [=USINT 0:X axis, 1:Y axis, 2:Z axis
USINTH SLOT ST1 |-B0OL[8]
USINT— AXIS sT2 |-B0OL[8] Output DONE: maintains 1 after the first operation
T3 |-B0OL[8] STAT: Output the error number that occurs while
executing the function block.
ST4 |-BOOL[8] ST1: state 1
ST5 |-B00L [8] ST2: state 2
ST6 |-BOOL[8] gﬁi Sge i
: state
ST7 BOOL[8] ST5: state 5
ST6: state 6
ST7:state 7
m Function

(1) The instruction commands read run state run instruction to the positioning module.

(2) It commands Read run state instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0: Xaxis, 1:Yaxis, 2:Zaxis

(4) The content of ST1 ~ ST7, the output variables of current run state bit read function block is important information
that should be applied in the program.

(5) Each bitof ST1 ~ ST4 has the following meaning.

B Description B Description
i i
t t
[ Running(0: stop, 1: BUSY) [ Origin determined
0 4 (0: not determined, 1: completed)
] ]
ST1 [ Enor state [ Pulse Output prohibited
1 5 (O: allowed, 1: prohibited)
] ]
[ Positioning complete [ Stop
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B Description B Description
i i
t t
2 6
] ]
[ M Code On signal (0: Off, 1: [ -
3 On) 7
] ]
[ Upper limit detected [ Accelerating
0 4
] ]
[ Lower limit detected [ Constant speed
1 5
ST2 ] ]
[ Emergency stop state [ Decelerating
2 6
] ]
[ Direction [ Dwelling
3 (O: forward, 1: reverse) 7
] ]
[ 1 axis position control [ 2 axes circular interpolating
0 4
] ]
[ 1 axis speed control [ Origin retum running
1 5
ST3 ] ]
[ 2 axes linear interpolation [ Position synchronization running
2 6
] ]
[ 3 axes linear interpolation [ Speed synchronization running
3 7
] ]
[ Jog low speed running [ Retuming to the position before
0 4 manual run
] ]
[ Jog high speed running [ -
1 5
] ]
ST4 [ Inching running [ -
2 6
] ]
[ MPG running [ -
3 7
] ]

(6) Each bit of ST5 ~ ST7 has the following meaning, respectively.
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Bit Description Bit Description
[0] Axis state(0: sub, 1: main) 4] Main axis info[Encoder]
ST5 1] Main axis info(X axis) [5] -
2] Main axis info(Y axis) [6] -
[3] Main axis info(Z axis) 7 -
[0] Emergency stop signal 4] Upper limit signal
1] Extemal stop signal 6] Lower limit signal
ST6 [2] External command signal [6] Origin signal
[3] Jog high speed reverse [7] Approx. origin signal
signal
[0] Speed/position  control 4] -
conversion signal
1] Driver  ready/in-position 6] -
ST7 signal
[2] Extenal  simultaneous [6] -
run signal
3] - [7] -

m Program example

1.ST

INST_APM_SRD(REQ:=REQ_BOOL,
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BASE:=BASE_USINT,

SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DONE_BOOL, STAT=>STAT_UINT, ST1=>ARY_ST1, ST2=>ARY_ST2, ST3=> ARY_ST3, ST4=> ARY_ST4,
ST5=> ARY_ST5, ST6=>ARY_ST6, ST7/=>ARY_ST7),
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Read encoder value

AP M_E N C RD Availability XGI, XGR

Flags
Function Block Description
Input REQ: requires to execute the function block
APM_ENCRD BASE: Setting the base number with a module
BOOL < REQ DONE |+ BOOL SLOT: Setting the slot number with a module

USINT— BASE STAT = USINT

Output DONE: maintains 1 after the first operation
USINT—H SLOT ENC_VAL |~ UDINT

STAT: Output the error number that occurs while
executing the function block.
ENC_VAL: current encoder value

m Function

(1) The instruction commands read encoder value instruction to the positioning module.
(2) It commands Read encoder value instruction to the configured AXIS of the positioning module where it is configured at
BASE (base number of positioning module) and SLOT (slot number of positioning module).

m Program example

ST

INST_APM_ENCRD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, DONE=>DONE_BOOL,
STAT=>STAT_UINT, ENC_VAL=>ENC_UDINT);
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Jog_; run
AP M_J OG Availability XGl, XGR
Flags
Function Block Description

Input REQ: requires to execute the function block

BASE: Setting the base number with a module
APM_JOG SLOT: Setting the slot number with a module
AXIS: Setting an axis to instruct

BOOL + REQ DONE = BOOL 0:X axis, 1:Y axis, 2:Z axis
USINT — BASE STAT = USINT JOG_DIR: Setting rotation direction of jog run
USINT— SLOT 0: forward, 1: reverse
USINTH AXIS LOW/HIGH: Setting jog run speed

B0OL—| J0G_DIR 0: low speed jog run

1: high speed jog run
BOOL—] LOW/HIGH on speeciod

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block.

m Function

(1) The instruction commands jog run instruction to the positioning module.
(2) The manual run function for test is used to verify the address for system operation, wiring state and teaching.
(3) If connection condition of input variable REQ is on, pulse is output by the value; it stops in case of off.
(4) It commands jog run instruction to the configured AXIS of the positioning module where it is configured at BASE (base
number of positioning module) and SLOT (slot number of positioning module).
(5) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:Xaxis, 1:Yaxis, 2:Zaxis

m Program example
1.8T

INST_APM_JOG(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
JOG_DIR:=JOG_BOOL, LOW_HIGH:=LOW_HIGH_BOOL, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Manual pulse generator(MPG) run
AP M_M PG Availability XGl, XGR
Flags
Function Block Description
Input REQ: requires to execute the function block
APM_MPG BASE: Setting the base number with a module
BOOL < REQ DONE —BOOL SLOT: Setting the slot number with a module
USINT — BASE STAT + USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT MPG_EN: MPG run allowed/prohibited setting
USINT— AXIS 0: prohibited, 1: allowed
BOOL—| MPG_EN
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block
m Function

(1) It commands to instruct positioning module to execute MPG run.

(2) Instruct positioning module to be ready for running when it is necessary to run by using extemally installed MPG.

(3) It commands MPG run instruction to the configured AXIS of the positioning module where it is configured at BASE (base
number of positioning module) and SLOT (slot number of positioning module).

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

0:Xaxis, 1:Yaxis, 2:Zaxis

m Program example

ST

INST_APM_MPG(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
MPG_EN:=MPG_BOOL, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Current position section repetition
AP M_RCP Availability XGI, XGR
Flags
Function Block Description
APM_RCP Input REQ: requires to execute the function block
BASE: Setting the base number with a module
BOOL -{ REQ OONE -BOOL SLOT: Setting the slot number with a module
USINT —H BASE STAT  USINT AXIS: Setting an axis to instruct
USINTH sLoT Pogxsa);ti's’ 1Y a>:|ts 27 a>§[i_s (adciress)
| : Setting repetition position(address):
USINT] AXIS -2,147,483,648 ~ 2,147,483,647
DINT— POS EN : Enable current position section repetition
BOOL— EN 0: Prohibit current position section repetition
1: Enable current position section repetition
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block

m Function
(1) It commands to instruct positioning module to set or prohibit current position section repetition.
(2) It only operates at direct start.

(3) It commands RCP run instruction to the configured AXIS of the positioning module where it is configured at BASE
(base number of positioning module) and SLOT (slot number of positioning module).

(4) For “AXIS”, you can configure the axis to give an instruction. If other value is set, it produces “Error6.”

m Program example

ST

INST APM_RCP(REQ=("BOOL*), BASE:=(USINT*),  SLOT:=(*USINT*),  AXIS=CUSINT*),  POS:=(DINT*),
DONE=>("BOOL*), STAT=>(*UINT*))
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Read Variable Data
AP M_VRD Availability XGl, XGR
Flags
Function Block Description
APM_VRD Input REQ: requires to execute the function block
| B BASE: Setting the base number with a module
BOOL 4 REQ DONE = BOOL SLOT: Setting the slot number with a module
USINT = BASE STAT =UINT AXIS: Setting an axis to instruct
USINT—H SLOT VAR -UINT[128] 0:X axis, 1Y axis, 2:Z axis
S_ADDR: Head address of data in module internal
USINT= AXIS memorytoread (0~ 12147)
UDINT— S_ADDR OFFSET: Offset between Read data blocks
UDINT— OFFSET 0~53329
SIZE : Size of Read data block : 1 ~ 128
UINT- SIZE CNT : No. of Read data block : 1~ 128
UINT—H CNT
Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block
VAR : PLC device where Read data is saved
m Function

(1) It commands to instruct positioning module to read parameter, operation data directly

(2) You can read data you want by designating the module intemal memory address of parameter and operation data

(3) It reads the positioning module intemal memory from the position set by “S_ADDR” by WORD unit and save them in the
device set by “VAR’. The number of data to read is the number set by “Size”. In case “CNT” is larger than 2, it reads multiple
data blocks and save them in the device set by “VAR” in order. At this time, head address of next block is “Offset’ apart from
head address of current block.

(4) Max. data size one instruction can read (SIZE x CNT) is 128 WORD

(5) “WRD” instruction can be executed during operation
(6) For “AXIS”, you can configure the axis to give an instruction. If other value is set, it produces “Error6.”
(7) If Read data size (SIZE x CNT) is o or larger than 128 WORD, error “11” occurs at STAT.

m Program example
1.8T

INST_APM_VRD(REQ:=("BOOL*), BASE:=(*USINT*), SLOT:=("USINT*), AXIS:=("USINT*),
S_ADDR=(UINT*,OFFSET:=*UINT*), SIZE:=("UINT*), CNT:=(*UINT*), DONE=>("BOOL*), STAT=>(*UINT*),
R=>(*ARRAY[0..127] OF UINT*))
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Write Variable Data
AP M_VWR Availability XGl, XGR
Flags
Function Block Description
APVLVVR Input REQ: requires to execute the function block
- BASE: Setting the base number with a module

BOOL — REQ OONE {~BOOL SLOT: Setting the slot number with a module

USINT < BASE STAT = USINT AXIS: Setting an axis to instruct
0:X axis, 1:Y axis, 2:Z axis
USINT— SLOT ' ’
VAR : PLC device where data to write is saved
USINT— AXIS T_ADDR: module internal memory head address to
UINT[128]4 VAR write data 0~ 12147

UDINT— T_ADDR OFFSET : Offset between Wite data blocks

D -
UDINT— OFFSET 0~53329

UINT SIZE SIZE : Size of Write data block : 1~ 128

UINT— CNT CNT : No. of Write data block : 1 ~128

Output DONE: maintains 1 after the first operation
STAT: Output the error number that occurs while
executing the function block

m Function
(1) It commands to instruct positioning module to write parameter, operation data directly
(2) You can read data you want by configure the module intemal memory address of parameter and operation data
(3) It writes the WORD data in “VAR” to module intemal memory. The data are saved from intemal memory position set by
“T_ADDR” and the number of data is the number set by “Size”. In case the number of block “CNT” is larger than 2, multiple
blocks are made. At this time, head address of next block is “Offset” apart from head address of current block.
(4) Max. data size one instruction can read (SIZE x CNT) is 128 WORD

(5) “VWR” instruction can executes during operation

(6) For “AXIS”, you can designate the axis to give an instruction. If other value is set, it produces “Error6.”

(7) If Write data size (SIZE x CNT) is o or larger than 128 WORD, error “11” occurs at STAT.

m Program example
1.ST
INST_APM_VWR(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT),
VAR:=(*ARRAY[0..127] OF _UINT*), T_ADDR:=(*UINT*), OFFSET:=(*UINT*), SIZE:=(*UINT*), CNT:=(*UINT*),
DONE=>(*BOOL*), STAT=>(*UINT*))
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Position specified Speed/Position Switching Control
AP M_ V I P P Availability XGlI, XGR
Flags
Function Block Description
APM_VTPP Input
BOOL 4 REQ DONE BooL REQ : Request for execution of function block
BASE : Set the base no. with module
USINT— BASE STAT = USINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
USINT < AXIS 0:X axis, 1:Y axis, 2:Z axis
POS: transfer amount
D -]
INT= PO 1~2,147,483,647
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “Position specified Speed/Position Switching Control” command to the axis configured as the axis of positioning
module with BASE (Base no. of Positioning module) and SLOT (Slot no. of Positioning module).
(2) When the configured axis receives speed/position control switching command in speed control operation, speed control

changes to position control and move by transfer amount configured by POS.
(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
0:X axis, 1:Y axis, 2:Z axis
m Program example
1.8T

INST APM VTPP(REQ=(BOOL*), BASE=('USINT*), SLOT:=(USINT*), AXIS=CUSINT*), POS:=(DINT*),
DONE=>("BOOL*), STAT=>(*UINT*));
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11.5 Positioning Function Block (XPM)

Homing Start
XP M_O RG Availability XGI, XGR
Flags
Function Block Description
XPM_ORG Input
BOOL < REQ DONE |+ BooL REQ : Request for execution of function block
BASE : Set the base no. with module

USINT — BASE STAT -UINT SLOT : Set the slot no. with module

USINT—= SLOT AXIS : Axis to command

USINT—4 AXIS XPM: 1 ~ 4 (1-axis ~4-axis)

XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function

(1) This is the command that give homing command to XPM module.

(2) This is the command to find the origin of machine by Direction, Correction, Speed, Address and Dwell set on parameter

of each axis for homing according to the homing access.

(3) Give “Homing” command to the axis configured as the axis of positioning module with BASE (Base no. of Positioning

module) and SLOT (Slot no. of Positioning module).

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 ( 1-axis ~ 4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(5) If homing command executes normally, it starts homing according to “homing method” of “homing parameter”.

m Program example

1.ST

INST_XPM_ORG(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), DONE=>(*BOOL"),
STAT=>("UINT*))
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Floating Origin Setting
XP M_F LT Availability XGI, XGR
Flags
Function Block Description
XPM_FLT Input
_ | REQ :Request for execution of function block
BOOL ~ REQ DONE 1= BO0L BASE : Set the base no. with module
USINT — BASE STAT [~UINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
_ XPM: 1 ~ 4 (1-axis ~4-axis)
USINT A AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation
m Function

(1) Give “Floating Origin” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for setting the current position as the origin by compulsion. The address value saved on homing

address will be the current position.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.8T

INST_XPM_FLT(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), DONE=>(*BOOL"),

STAT=>(UINT*))
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Direct Start
XP M_DST Availability XGI, XGR
Flags
Function Block Description
Input

REQ : Request for execution of function block
BASE : Set the base no. with module

XPM_DST SLOT : Set the slot no. with module
BOOL - REQ DONE | BOOL AXIS : Axis to command
_ | XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— BASE STAT [-UINT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT— SLOT ADDR : Destination position address setting
USINTH AXIS -2147483648 ~ +2147483647

SPEED : Destination speed setting

DINT -1 ADDR DWELL : Dwell time setting
UDINT— SPEED 0 ~ 65535[ms]

UINT< DWELL M code : M code value setting

CTRL : Control method setting

UINT— MCODE 0: Position, 1: Speed, 2: Feed

USINTH CTRL ABS/INC: Absolute/Relative coordibates setting
0: Absolute, 1: Relative

BOOL < ABS/INC ACC_SEL: Acc.time no. setting
USINT— ACC_SEL 0: Acc. Time 1, 1: Acc. Time 2
USINT < DEC_SEL 2: Acc. Time 3, 3: Acc. Time 4

DCC_SEL: Dec.time no. setting
0: Dec. time 1, 1: Dec. time 2
2: Dec. time 3, 3: Dec. time 4

Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function
(1) Give “Direct Start” command to the axis configured as the axis of positioning module with BASE (Base no. of Positioning
module) and SLOT (Slot no. of Positioning module).
(2) This is for operating by setting destination position address, operation speed, dwell time, M code, control method,
coordinates setting and no. of Acc./Dec time, not by operation data.
(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
(4) If the value set on SPEED, CTRL, TIME_SEL is out of setting range, “Error11”  occur on STAT.
= Program example
1.8T
INST_XPM_DST(REQ:=("BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*"USINT*), ADDR:=(*DINT*),

SPEED:=(*UDINT*), DWELL:=(*UINT*), MCODE:=(*UINT*), CTRL:=(*USINT*), ABS_INC:=(*BOOL*),
ACC_SEL:=(*USINT*), DEC_SEL:=(*USINT*), DONE=>(*BOOL*), STAT=>(*UINT*))
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Direct Start
XP M_IST Availability XGl, XGR
Flags
Function Block Description
XPUIST input REQ :R t fi tion of function block
_ | : Request for execution of function bloc
BOOL - REQ DONE - BOOL BASE : Set the base no. with module
USINT— BASE STAT UINT SLOT : Set the slot no. with module
USINTH SLOT AXIS : Axis to command
USINTH AXIS XPM: 1 ~ 4 (1-axis ~4—axi§) .
XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
UINT— STEP STEP : Set the step no. to do teaching
0~400
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function
(1) Give “Indirect Start” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) This is for operating by setting operation step no. of axis which set as an operation data.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(4) If the value set on STEP is out of the setting range (0~400), “Error11” arises on STAT.
(5) If the value set on STEP is 0, it operates the current step.

(6) Linear interpolation, circular interpolation and helical interpolation execute in indirect start by setting the control method.

m Program example

1.8T
INST_APM_IST(REQ:=(BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), STEP:=(‘UINT*)
DONE=>(*BOOL*), STAT=>(*UINT*))
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Simultaneous Start
XP M_SST Availability XGI, XGR
Flags
Function Block Description
XPM_SST |nput
BOOL 4 REQ DONE +BO0OOL REQ : Request for execution of function block
BASE : Set the base no. with module
USINT— BASE STAT [~UINT SLOT : Set the slot no. with module
USINT— SLOT SST_AXIS : Simultaneous axis setting
_ XPM: Obit ~ 3bit: (1-axis ~4-axis)
USINT— SSTAXIS XGF-PN8A/B: Obit~7bit (1-axis~8-axis)
UINT— A1_STEP Set bit of each axis to select
UINT— A2 _STEP A1_STEP : step no. of axis1 to start
- A2_STEP : step no. of axis2 to start
UINT— A3_STEP A3_STEP : step no. of axis3 to start
UINT— A4_STEP Ad_STEP : step no. of axis4 to start
UINT— A5_STEP A5 STEP : Notuse
- A6_STEP : Notuse
UINT — AG_STEP A7 _STEP : Not use
UINT— A7_STEP A8_STEP : Not use
Output
UINT— AB_STEP DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function

(1) Give “Simultaneous Start” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).
(2) This is for starting 2~4 axes for XPM, 2~8 axes for XGF-PN8A at once..

(3) If you set a value out of setting range, “Error6” arises. Set with each bit as follows.

7bit

6bit

5bit

4bit

3bit

2bit 1bit Obit

8-axis

7-axis-

6-axis

5-axis

4-axis

3-axis 2-axis 1-axis

(4) Set the step no. of each axis to execute simultaneous start on A1_STEP ~ A4_STEP.

m Program example

1.8T

INST_XPM_SST1(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), SST_AXIS:=(*USINT*),
A1_STEP:=(*UINT*), A2_STEP:=(*UINT*), A3_STEP:=(*UINT*), A4_STEP:=(*UINT*), A5_STEP:=(*UINT*),
A6_STEP:=(*UINT*), A7_STEP:=(*UINT*), A8_STEP:=(*UINT*), DONE=>("BOOL*), STAT=>(*UINT*))

11-84




Ch 11. Communication and Special Function Blocks

Speed/Position Switching Control
XP M_VTP Availability XGI, XGR
Flags
Function Block Description
XPM_VTP Input
| | REQ : Request for execution of function block
BOOL o REQ DONE = B0O0L BASE : Set the base no. with module
USINT - BASE STAT UINT SLOT : Set the slot no. with module
USINTH SLOT AXIS : Axis to command
| XPM: 1 ~ 4 (1-axis ~4-axis)
USINT AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “Speed/Position Switching Control” command to the axis configured as the axis of positioning module with BASE
(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).
(2) When the configured axis receives speed/position control switching command in speed control operation, speed control
changes to position control and keep operating by the position value at the beginning.
(3) If this command executes, origin would be decided at the same time and it finishes the positioning after arrive at the
destination position.

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

= Program example

1.ST
INST_XPM_VTP(REQ:=(BOOL*), BASE:=(*USINT*), SLOT:=(USINT*), AXIS:=(USINT*), DONE=>(*BOOL")
STAT=>("UINT*))
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Position specified Speed/Position Switching Control

XP M_VTP P Availability XGl, XGR
Flags
Function Block Description
Input
KPI_VTPP REQ : Request for execution of function block
B _ | BASE : Set the base no. with module
O0L - REG DONE  |-B00L SLOT : Set the slot no. with module
USINT 4 SLOT XPM: 1 ~ 4 (1-axis ~4-axis)
] XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT o AXIS POS: transfer amount
DINT A POS -2,147,483,648~2,147,483,647

Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function

(1) Give “Position specified Speed/Position Switching Control” command to the axis configured as the axis of positioning

module with BASE (Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) When the configured axis receives speed/position control switching command in speed control operation, speed control

changes to position control and move by transfer amount configured by POS.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

= Program example

1.ST

INST_XPM_VTPP(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), POS:=(*DINT*),
DONE=>("BOOL*), STAT=>(UINT*))
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Position/Speed Switching Control
XP M_PTV Availability XGI, XGR
Flags
Function Block Description
XPM_PTV Input
| | REQ : Request for execution of function block
BOOL - REQ DONE - BOOL BASE : Set the base no. with module
USINT - BASE STAT [UINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
| XPM: 1 ~ 4 (1-axis ~4-axis)
USINT AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function

(1) Give “Position/Speed Switching Control” command to the axis configured as the axis of positioning module with BASE

(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) When the configured axis is in positioning control operation, if it receives position/speed control switching command,

positioning control operation changes into speed control operation and continue to operate until stop command.

(3) Once the command executes, origin would not be assigned and then operate in speed control.

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

= Program example

1.8ST

INST_XPM_PTV(REQ:=("BOOL*), BASE:=(USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), DONE=>(*BOOL"),

STAT=>(*UINT*))
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Position/Torque Switching Control

XP M_PTT Availability XGI, XGR
Flags
Function Block Description
Input
XPM_PTT REQ : Request for execution of function block
BOOL - REQ DONE BOOL BASE : Set the base no. with module
USINT - BASE STAT |UINT SLOT : Set the slot no. with module
USINTH sLot AXIS : Axis to command .
1 ~ 8 (1-axis ~ 8-axis)
USINT— AXIS TRQ: Torque value
INT— TRQ -300~300

Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function

(1) Give “Position/Speed Switching Control” command to the axis configured as the axis of positioning module with BASE

(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) When the configured axis is in positioning control operation, if it receives the position/torque control switching command,

the positioning control operation changes into the torque control operation with the torque value in TRQ and continues to

operate until stop command.

(3) The range of torque value is -300~300 and unit is [%]

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

1~ 8 (1-axis ~ 8-axis)

(5) This instruction is only for XGF-PNSA/B.

= Program example

1.8ST

INST_XPM_PTT(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), TQR:=(*INT*),
DONE=>(*BOOL*), STAT=>(*UINT*))
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Deceleration Stop
XP M_STP Availability XGl, XGR
Flags
Function Block Description
Input
XPM_STP REQ : Request for execution of function block
BOOL 4 REQ DONE BOOL BASE : Set the base no. with module
SLOT : Set the slot no. with module
USINT - BASE STAT UINT AXIS : Axis to command
USINT— SLOT XPM: 1 ~ 4 (1-axis ~4-axis)
| XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT— AXIS DEC_TIME : Decelerating stop time
UDINT— DEC_TIME 0: Acc./Dec. time applied when start operating
1~2147483647: 1 ~ 2147483647ms
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function
(1) Give “Decelerating Stop” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) If receive the stop command by operation data, it will stop operating and continue to operate by start command.

(3) If “Decelerating Stop” executes in speed/position synchronization or CAM operation, speed/position synchronization or
CAM operation stops depending on the state of the current operation control.

(4) “Decelerating Stop” executes in not only acc./dec. area but also steady speed area.

(5) Deceleration time means the time between the point of start decelerating and the point of stop and may be set to 0 ~
2,147,483,647ms. But, if itis set to “0”, it stops by the time set at the starting of operation.

(6) Decelerating time means the time between the speed limit of basic parameter and stop.

(7) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.8ST

INST_XPM_STP(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), DEC_TIME:=(*UDINT*),
DONE=>(*BOOL*), STAT=>(*UINT*))
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Skip Operation
XP M_S KP Availability XGl, XGR
Flags
Function Block Description
XPN_SKP et REQ :R f ff block
| | : Request for execution of function bloc
BOOL - REQ DONE: - BOOL BASE : Set the base no. with module
USINT < BASE STAT =UINT SLOT : Set the slot no. with module
USINTH SLOT AXIS : Axis to command
XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “Skip Operation” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for operating the next step. That is, stop operating of the current step and then start operating the next
step.
(3) Skip a step at once.
(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.8T
INST_XPM_SKP(REQ:=(BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=("USINT*), DONE=>(BOOL"),
STAT=>(*UINT*))
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Position Synchronization
XP M_SS P Availability XGI, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM8_SSP BASE : Set the base no. with module
BOOL 4 REQ DONE +BOOL SLOT : Set the slot no. with module
AXIS : Axis to command
USINT - BASE STAT UINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT—H SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
| STEP : Step no. to operate
USINT—H AXIS 0~ 400
UINT— STEP MST_AXIS : Set the main axis
_ XPM: 1 ~ 4 (1-axis ~4-axis)
USINT = NST_AXIS XGF-PNB8A/B: 1 ~ 8 (1-axis ~ 8-axis)
DINT— MST_ADDR 9: Encoder
MST_ADDR : Set the position of main axis
-2,147,483,648 ~ 2,147,483,647
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation
= Function

(1) Give “Synchronization Start” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).
(2) Operate operation step set by command axis after main axis comes to the position of synchronization.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis),XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(4) You may set the main axis on MST_AXIS with following values. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis), 9: Encoder

m Program example
1.ST

INST_XPM_SSP(REQ:=(*BOOL*),

BASE:=(*"USINT*), SLOT:=(*USINT*), AXIS:=("USINT*), STEP:=(‘UINT*),
MST_AXIS:=(*USINT*), MST_ADDR:=(*DINT*), DONE=>(*BOOL*), STAT=>(*UINT*))
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Speed Synchronization
XP M_SSS Availability XGI, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM_SSS BASE : Set the base no. with module
BOOL 4 REQ DONE + BOOL SLOT : Set the slot no. with module
AXIS : Axis to command
USINT o BASE STAT UINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
_ MST_AXIS : Set main axis
USINT— AXIS XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— MST_AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis),
_ 9: Encoder
UINT = MST_RAT MST_RAT : Set speed rate of main axis
UINT— SLV_RAT -32768 ~ 32767
SLV_RAT : Set speed rate of sub axis
-32768 ~ 32767

Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “Speed Synchronization” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for operating at the operation speed ratio between main axis and subordinate axis.
(3) There is no rule about size of the speed ratio between main/sub axis. If the speed ratio of main axis is bigger than sub’s, the
main axis moves faster than sub axis. If the speed ratio of sub axis is bigger than main’s, the sub axis moves faster than

main.

(4) Set an axis to command. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(5) You may set the main axis on MST_AXIS with following values. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis), 9: Encoder

(6) The operating direction of subordinate depends on speed synchronization ratio ( ) . If it is positive, operate in

direction of main axis. If it is negative, operate in reverse direction of main axis.
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m Program example
1.8T

INST_XPM_SSS(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), MST_AXIS:=(*USINT*),
MST_RAT:=(INT*), SLV_RAT:=(*INT*), DONE=>(*BOOL*), STAT=>("UINT*))
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Position Override

XP M_POR Availability XGI, XGR
Flags
Function Block Description
XPYPOR ineut REQ :R t fi tion of function block
| | : Request for execution of function bloc
BOOL - REQ DONE =BOOL BASE : Set the base no. with module
USINT = BASE STAT =UINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
USINTH AXIS XPM: 1 ~ 4 (1-axis ~4-axis)
XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
DINT—| POR_ADDR POR_ADDR : Set a new goal position

-2,147,483,648 ~ 2,147,483,647
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function

(1) Give “Position Override” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for changing the goal position in operation.

(3) after passing override destination position, if position override command executes position module stops and tum back to

the position set on POR_ADDR.

(4) Set the destination position to modify on POR_ADDR.’

(5) Override position set on position override is absolute coordinates.

(6) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
= Program example

1.ST
INST_XPM_POR(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), POR_ADDR:=(*DINT*),
DONE=>("BOOL*), STAT=>(UINT*))
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Speed Override
XP M_SO R Availability XGlI, XGR
Flags
Function Block Description
XPM_SOR Input
- Re | REQ : Request for execution of function block
BOOL 1 REQ DONE =B00L BASE : Set the base no. with module
USINT — BASE STAT UINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
US|INT - XPM: 1 ~ 4 (1-axis ~4-axis)
AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
UDINT— SOR_SPD SOR_SPD : Set a new operation speed value

Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Speed Override” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(
(

2) This command is for changing the operating speed in operation.

3) It may be set to “%” or “Speed value (unittime)” according to “Speed Override” value of common parameter.

(4) If unit of Speed override is %, setting range is from 1 to 65,535. It means 0.01% ~ 655.35%.

(5) If unit of speed override is speed value, the setting range is from 1 to speed limit. The speed limit is the value set on “Speed

Limit” item of basic parameter and the unit of speed override is the same as unit of axis.

(6) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.8ST

INST_XPM_SOR(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), SOR_SPD:=(*UDINT*),

DONE=>(*BOOL*), STAT=>("UINT*))
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Position Assigned Speed Override
XP M_PSO Availability XGI, XGR
Flags
Function Block Description
XPM_PSO Input
BOOL 4 REQ DONE BOOL REQ : Request for execution of function block
BASE : Set the base no. with module
USINT - BASE STAT =UINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
USINT A XPM: 1 ~ 4 (1-axis ~4-axis)
AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
DINT— PSO_ADDR PSO_ADDR : The position to change speed
UDINT— PSO_SPD -2,147,483,648 ~ 2,147,483,647
PSO_SPD : Set new speed value
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function
(1) Give “Position Assigned Speed Override” command to the axis designated as the axis of positioning module with BASE
(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for changing operating speed in operation after command axis arrive at definite position.
(3) The speed value set on PSO_SPD will be “% Designation” or “Speed value Designation” depending on the value set on
“Speed Override” of common parameter.
(4) If unit of speed value is %, the setting range is from 1 ~ 65,535 and it means 0.01% ~ 655.35%.

(5) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.ST

INST_XPM_PSO(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), PSO_ADDR:=(*DINT*),
PSO_SPD:=(*UDINT*), DONE=>(*BOOL*), STAT=>("UINT*))
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Continuous Operation
XP M_N MW Availability XGl, XGR
Flags
Function Block Description
XPHNWV et REQ :R t fi tion of function block
_ B : Request for execution of function blocl
BOOL - REQ DONE: i—BOOL BASE : Set the base no. with module
USINT - BASE STAT ~UINT SLOT : Set the slot no. with module
USINTH SLOT AXIS : Axis to command
| XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “Continuous Operation” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for command axis to continue to operate the next step without stop.
(3) If this command executes, the current step no. would be changed to the next step no. and continue to execute positioning
operation at the next step speed to the goal position.

(4) Continuous Operation command only changes the current operation pattern, not changes operation data.

(5) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
m Program example

1.8T
INST_XPM_NMV(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), DONE=>(BOOL?),
STAT=>(UINT*))
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Inching Operation

XP M_I N C Availability XGl, XGR

Flags
Function Block Description
XPALING ineut REQ :R t fi tion of function block
| | : Request for execution of function bloc

BOOL— REQ DONE |- BOOL BASE : Set the base no. with module
USINT - BASE STAT =UINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
USINTH AXIS XPM: 1 ~ 4 (1-axis ~4-axis)

XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
DINT—=| INCH_VAL INCH_VAL: Amount of movement by Inching Operation

-2,147,483,648 ~ 2,147,483,647
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function
(1) Give “Inching Operation” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is a kind of manual operation for process a minute movement as an operation of fixed amount.
(3) Speed of inching operation is set on manual operation parameter.
(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

= Program example

1.ST

INST_XPM_INC(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), INCH_VAL:=(*DINT*),
DONE=>(*BOOL*), STAT=>(*UINT*))
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Returning to Previous Manual Operation Position

XP M_RTP Availability XGl, XGR
Flags
Function Block Description
XPURTP input REQ :R t f tion of function block
B : Request for execution of function bloc
BOOL -{ REQ DONE |-BOOL BASE : Set the base no. with module

USINT - BASE STAT FUINT SLOT : Set the slot no. with module

USINTH SLOT AXIS : Axis to command

USINTH AXIs XPM: 1 ~ 4 (1-axis ~4-axis)

XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Returning to previous manual operation” command to the axis designated as the axis of positioning module with

BASE (Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) When the position is changed by manual operation, this command may move the axis to previous manual operation

position.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.ST

INST_XPM_RTP(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), DONE=>("BOOL),

STAT=>(UINT*))
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Start Step Number Change
XP M_S NS Availability XGI, XGR
Flags
Function Block Description
Input
XPM_SNS REQ : Request for execution of function block
BOOL - REQ DONE |~B0O0L BASE : Set the base no. with module
SLOT : Set the slot no. with module
- BASE -
USINT AS STAT 1=UINT AXIS : Axis to command
USINT— SLOT XPM: 1~ 4 (1-axis ~4-axis)
USINT— AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
UINT— STEP STEP : Set the operation step no. to operate
1~400
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “Start Step no. Change” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for changing the operation step of command axis.
(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
(4) Set the step no. on STEP. The setting range is 1 ~ 400, If other value is set, it produces “Error11.”

m Program example

1.ST
INST_XPM_SNS(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), STEP:=(UINT*),
DONE=>(*BOOL*), STAT=>("UINT*))
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Repeat Step No. Change
XP M_S RS Availability XGI, XGR
Flags
Function Block Description
Input
XPM_SRS REQ : Request for execution of function block
BASE : Set the base no. with module
BOOL o REQ DONE 1-BOOL SLOT : Set the slot no. with module
USINT— SLOT XPM: 1 ~ 4 (1-axis ~4-axis)
USINTH AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
UINT— STEP STEP : Set the repeat step no. to change
1~400
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation
m Function

(1) Give “Repeat Step no. Change” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for configuring the starting step no. of repeat operation and operating from the configured operation step.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(4) Set the step no. to operate repeatedly on STEP. The setting range is 1 ~ 400, If other value is set, it produces “Error11”.

m Program example

1.ST

INST_XPM_SRS(REQ:=(*BOOL*),

DONE=>(*BOOL*), STAT=>("UINT*))

BASE:=(*USINT*),

SLOT:=(USINT*), AXIS:=(USINT*), STEP:=(UINT*),
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M code Release
XP M_MO F Availability XGI, XGR
Flags
Function Block Description
Input
XPM_MOF REQ : Request for execution of function block
BOOL 4 REQ DONE BOOL BASE : Set the base no. with module
- BASE | SLOT : Set the slot no. with module
USINT STAT =UINT AXIS : Axis to command
USINT— SLOT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT < AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “M code Release” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) In the case that M code of parameter of each axis is set as “With” of “After”, you may tum the M code off with this command.

That is, M code signal is off, M code no. is 0.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.8T

INST_XPM_MOF(REQ:=(BOOL*), BASE:=(*USINT*), SLOT:=(USINT*), AXIS:=(*USINT*), DONE=>(*BOOL*),
STAT=>(UINT*))
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Current Position Change
XP M_P RS Availability XGI, XGR
Flags
Function Block Description
Input
XPM_PRS REQ : Request for execution of function block
BOOL < REQ DONE |—BOOL BASE : Set the base no. with module
USINT - BASE STAT FUINT SLOT : Set the slot no. with module
AXIS : Axis to command
USINT— SLOT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
DINT— PRS ADDR PRS_ADDR : Set the current position value to change.
- -2,147 483,648 ~ 2,147,483,647
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation
m Function

(1) Give “Basic Parameter Setting” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for changing the current position to random position. If it executes in the state of non-origin, the origin

signal would be on and the current position would be set as setting value (PRS_ADDR).

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.8ST

INST_XPM_PRS(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), PRS_ADDR:=(DINT*),

DONE=>(*BOOL*)

, STAT=>(*UINT"))

111-103



Ch 11. Communication and Special Function Blocks

Encoder Value Preset
XP M_E P RE Availability XGI, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
BASE : Set the base no. with module
XPM_EPRE SLOT : Set the slot no. with module
USINT - BASE STAT UINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT— AXIS ENC : Encoder no. (Always 0)
BOOL— ENC 0: Encoder
DINT| EPRE_VAL EPRE_VAL : Set the value of encoder preset
-2147483648 ~ 2147483647
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Encoder Preset” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for changing the current value of encoder to the value set on EPRE_VAL

(3) Set the encoder to preset on ENC and it has to be 0 in APM module of XPM.

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.8ST

INST_XPM_EPRE(REQ:=("BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=("USINT*), ENC:=(*BOOL*),
EPRE_VAL:=(*DINT*), DONE=>("BOOL*), STAT=>(*UINT*))
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Teaching Array
XP M_ATEA Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XAPM_ATEA BASE : Set the base no. with module
BOOL - REQ DONE |~BOOL SLOT : Set the slot no. with module
USINT—{ BASE STAT {=UINT AXIS : A;E,\t,,o <1>0"l"2’1-9md o)
: 1~ 4 (1-axis ~4-axis
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT—4 AXIS STEP : Set the step no. to do teaching
UINT— STEP 0~400
BOOL | RAM/ROM RAM/ROM : Selection of RAM/ROM teaching

0 : RAM teaching, 1 : ROM teaching

BOOL — POS/SPD POS/SPD : Selection of position/speed teaching

USINT— TEA_CNT 0 : Position, 1 : Speed
DINT[16] < TEA_VAL TEA_CNT : Set the no. of data to do teaching
- 1~16
TEA VAL : Set the teaching value
Output

DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function
(1) Give “Teaching Array” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) Speed teaching is for user to use random speed value in a operation data of specified step and position teaching is for user
to use random position value in a operation data of specified operation step.
(3) This command is for modifying maximum 16 destination positions/speed value at once with teaching array function block.

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(5) You may set step no.(0~400) of operation data on STEP. If other value is set, it produces “Error11.”

(6) You may set the no. of data to do teaching on TEA_CNT and do teaching max. 16. If other value is set,
it produces “Error11.

(7) Parameter value modified by teaching command and setting RAM/ROM as “0” is valid within power connection. If you
want to keep the parameter without power connection, execute teaching command with setting “1” on RAM/ROM or save

the modified parameter value on FRAM with XPM_WRT (Parameter/Operation Data Saving command) after teaching.
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m Program example
1.8ST
INST_XPM_ATEA(REQ:=(*BOOL*), BASE:=(*"USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), STEP:=(*UINT"*),

RAM_ROM:=(*BOOL*), POS_SPD:=(*BOOL*), TEA_CNT:=(*USINT*), TEA_VAL:=(*ARRAY[0..15] OF DINT*),
DONE=>(*BOOL*), STAT=>(UINT*))
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Basic Parameter Teaching
XP M_S B P Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPN_SBP BASE : Set the base no. with module
BOOL - REQ DONE = BOOL SLOT : Set the slot no. with module
USINT—{ BASE STAT | UINT AXIS: A;(ﬂ; |\t/|0 <130sz’1&1"<1 -
11 ~4 (1-axis ~4-axis
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINTH AXIS BP_VAL : Basic parameter to change
UDINT— BP_VAL BP_NO : ltem no. of basic parameter to change
USINTH BP NO RAM/ROM : Method of parameter save
BOOL | RAN/RON 0: save on RAM
7 1: save on ROM
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Basic Parameter Teaching” command to the axis configured as the axis of positioning module with BASE (Base no.
of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by basic parameter teaching command and setting RAM/ROM to “0” is valid within power
connection. If you want to keep the parameter without power connection, execute basic parameter teaching command with
setting RAM/ROM as “1” or save the modified parameter value on FRAM with XPM_WRT (Parameter/Operation Data
Saving command) after basic parameter teaching.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
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(4) The value that needs to be set in basic parameter is as follows.

Value ltems Setting Range
mm -1 ~ 2,147 483,647 [X10mm/min]
o Inch  :1 ~ 2,147,483,647 [X10°Inch/min]
1 Speed Limit degree : 1 ~ 2,147,483,647 [X10° degree/min]
pulse :1 ~ 2,147,483,647 [pulse/sec]
2 Acc. Time 1
3 Acc. Time 2
7 Acc. Time 3 1~2,147,483,647 [ms]
5 Acc. Time 4
6 Dec. Time 1
7 Dec. Time 2
8 Dec. Time 3 1~2,147,483,647 [ms]
9 Dec. Time 4
10 Urgent stop Dec. Time 1~2,147 483,647 [ms]
11 Demultiply ouput pulse/rotation 5
12 Transfering Distance/rotation 1~200,000,000
13 Unit 0:Pulse, 1:mm, 2:Inch, 3:Degree
14 Unit assignment 0:x1,1:x10, 2: x 100, 3: x 1000
15 Unit for speed command 0: unit/time, 1: rpm
16 Bias speed 1 ~ speed limit
17 Pulse output mode 0: CW/CCW, 1: PLS/DIR, 2: PHASE

m Program example
1.ST
INST_XPM_SBP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

BP_VAL:=BP_UDINT, BP_NO:=BP_USINT, RAM_ROM:=RAM_ROM_BOOL, DONE=>DONE_BOOL,
STAT=>STAT_UINT);
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Extended Parameter Teaching
XP M_S E P Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM_SEP BASE : Set the base no. with module
BOOL - REQ DONE ~B0O0L SLOT : Set the slot no. with module
USINT | BASE STAT |FUINT AXIS - Axis tocommand
XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT 4 AXIS EP_VAL : Parameter value to modify
DINTH EP_VAL EP_NO : ltem no. of parameter to modify
USINTH EP_NO RAM/ROM : Method for saving parameter
BOOL — RAM/ROM 0: Save on RAM
1: Save on ROM
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Extended Parameter Teaching” command to the axis configured as the axis of positioning module with BASE (Base
no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by extended parameter teaching command and setting RAM/ROM to “0” is valid within power
connection. If you want to keep the parameter without power connection, execute extended parameter teaching command
with setting RAM/ROM as “1” or save the modified parameter value on FRAM with XPM_WRT (Parameter/Operation Data
Saving command) after extended parameter teaching.

(3 It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
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(4) The extended parameter items and setfting values are as follows.

Value ltem Setting Range
1 Software high limit mm 2147483648 ~ 2147483647[X10™ mn]
Inch:-2147483648 ~ 2147483647[X10°Inch]
5 ow limi degree:-2147483648 ~ 214748364 7[X1 0'5degree]
Software low limit pulse:-2147483648 ~ 2147483647[pulse]
mm: 0 ~ 65,535[X10™ ]
, inch: 0 ~ 65,535[X10°Inch]
3 Backlash compensation amount degree: 0 ~ 65 535[X1 0% degree]
pulse: 0 ~ 65,535[pulse]
Positioning end output time 0 ~ 65,535[ms]
S-Curve ratio 1~100
mm: 0 ~ 2147483647[X 10 mn]
6 Position to interpolate circular arc of 2axis linear Inch: 0 ~ 2147483647[X10°Inch]
interpolation degree: 0 ~ 2147483647[)(10'5degree]
pulse: 0 ~ 214748364 7[pulse]
Acc./dec. pattemn 0: Trapezoid operating, 1: S-curve operating
M code mode 0: None, 1: With, 2: After
9 Detection of High/Low limit in speed control 0: Not detect, 1: Detect
0: Dwell time
" o . 1: In-position
10 Condition for positioning completion 2- Dwell time AND In-position
3: Dwell time OR In-position
1 Positioning method of interpolation continuous 0: passage of goal position,
operation 1: passage of near position
12 2axis linear interpolation continuous operation 0: No circular interpolating,
circular arc interpolating 1: Circular interpolating continuous operation
13 External speed/position control switching 0: Not permit, 1: Permit
14 Selection of external emergent stop/dec stop 0: Emergent stop, 1: Dec. Stop
15 Coordinates of positioning speed override 0: Absolute, 1: Relative
16 Pulse output direction 0: Forward, 1: Reverse

m Program example

1.8ST

INST XPM_SEP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
EP_VAL=EP_DINT, EP_NO=NO_USINT, RAM_ROM:=RAM_ROM BOOL, DONE=>DONE_BOOL,
STAT=>STAT_UINT);
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Homing Parameter Teaching

XP M_S H P Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM_SHP BASE : Set the base no. with module
BOOL H REQ DONE ~BOOL SLOT : Set the slot no. with module
USINT—{ BASE STAT |-UINT AXIS : Adistocommand
usINT4 sLoT XPM: 1 ~ 4 (1-axis ~4-axis)
T XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT— AXIS HP_VAL : Homing parameter value to modify
DINT— HP_VAL HP_NO : Item no. of homing parameter to modify
USINT < HP_NO RAM/ROM : Method for saving parameter
BOOL — RAM/ROM 0: Save on RAM

1: Save on ROM
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Homing Parameter Setting” command to the axis configured as the axis of positioning module with BASE (Base no.

of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by homing parameter teaching command and setting RAM/ROM to “0” is valid within power

connection. If you want to keep the parameter without power connection, execute homing parameter teaching command

with setting RAM/ROM as “1” or save the modified parameter value on FRAM with XPM_WRT (Parameter/Operation Data

Saving command) after homing parameter teaching.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
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(4) The homing parameter items and setting ranges are as follows.

e ltems Setting Range
value
mm :-2147483648 ~ 2147483647 [X10:mm]
: . Inch :-2147483648 ~ 2147483647 [X10”Inch]
1 Homing position degree : 2147483648 ~ 2147483647 [X10°degree]
pulse :-2147483648 ~ 2147483647 [pulse]
° High speed for homing mm 11~ 2,147,483,647 [X10'§mm/min]
Inch  :1 ~ 2,147,483,647 [X10"Inch/min]
. degree : 1 ~ 2,147,483,647 [X1 0° degree/min]
3 Low speed for homing pulse 1 ~ 2.147.483,647 [pulse/sec]
4 Homing Acc. Time
5 Homing Dec. Time 0~2,147,483,647 [ms]
6 Homing Dwell Time 0 ~65,535[ms]
mm :-2147483648 ~ 2147483647 [X1 ijm]
- - Inch :-2147483648 ~ 2147483647 [X10”Inch]
’ Revision amount of origin degree : 2147483648 ~ 2147483647 [X10°degree]
pulse :-2147483648 ~ 2147483647 [pulse]
8 Restart time for homing 0~65,535[ms]
0:Near origin/Origin(Off), 1:Near origin/Origin(On),
9 Homing mode 2:High&Low limit/Origin,
3:Near origin, 4:High speed origin, 5:High/Low limit, 6:Origin
10 Homing direction 0:Forward, 1:Reverse

m Program example

1.ST

INST_XPM_SHP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
HP_VAL=HP_DINT, HP_NO:=NO_USINT, " RAM_ROM:=RAM_ROM BOOL, DONE=>DONE_BOOL,
STAT=>STAT_UINT);
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Manual Operation Parameter Teaching

XP M_S M P Availability XGI, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM_SMP BASE : Set the base no. with module
SLOT : Set the slot no. with module
BOOL - REQ DONE -BOOL AXIS : Axis to command
USINT— BASE STAT FUINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
| MP_VAL : Manual operation parameter value to modify
USINT— AXIS )
MP_NO : ltem no. of manual operation parameter to
USINT— MP_NO RAM/ROM : Method for saving parameter
BOOL - RAM/ROM 0: Save on RAM
1: Save on ROM

Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function

(1) Give “Manual Operation Parameter Setting” command to the axis configured as the axis of positioning module with BASE

(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by manual operation parameter teaching command and setting RAM/ROM to “0” is valid within

power connection. If you want to keep the parameter without power connection, execute manual operation parameter

teaching command with setting RAM/ROM as “1” or save the modified parameter value on FRAM with XPM_WRT

(Parameter/Operation Data Saving command) after manual operation parameter teaching.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
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(4) The manual operation parameter items and setting ranges are as follows.

Setting .
Value ltems Setting Range
1 JOG high speed mno 1 ~ 2,147,483,647 [X10Zmm/min]
Inch  :1 ~ 2,147,483,647 [X1O'3Inch/min]
2 JOG low speed degree: 1 ~ 2,147,483,647 [X1O'3 degree/min]
pulse :1 ~ 2,147,483,647 [pulse/sec]
3 JOG acc. time

0~ 2,147,483,647 [ms]

JOG dec, time

mm :1 ~ 65,535[X10? mm/min]

: Inch 1~ 65,535[X10'3Inch/min]

5 Inching speed degree : 1 ~ 65,535[X10° degree/min]
pulse :1 ~ 65,535]pulse/sec]

m Program example
1.ST

INST_XPM_SMP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
MP_VAL:=MP_UDINT, MP_NO:=NO_USINT, RAM_ROM:=RAM_ROM_BOOL, DONE=>DONE_BOCL,
STAT=>STAT_UINT);
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I/O Signal Parameter Teaching

XP M_S I P Availability XGI, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM_SIP BASE : Set the base no. with module
BOOL - REQ DONE = B00L SLOT : Set the slot no. with module
AXIS : Axis to command
US | NT - BASE STAT — U | NT XPM 1 ~ 4 (1'aXiS ""4'aXiS)
USINTH SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINTH AXIS IP_VAL : External signal parameter value to modify
UINTH 1P VAL Set the corresponding signal for each Bit
- RAM/ROM : Method for saving parameter
BOOL - RAM/ROM 0: Save on RAM

1: Save on ROM
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function

(1) Give “Input Signal Parameter Setting” command to the axis configured as the axis of positioning module with BASE (Base

no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by input signal parameter teaching command and setting RAM/ROM to “0” is valid within power

connection. If you want to keep the parameter without power connection, execute input signal parameter teaching
command with seting RAM/ROM as “1” or save the modified parameter value on FRAM with XPM_WRT

(Parameter/Operation Data Saving command) after input signal parameter teaching.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(4) The setting value of each setting area of external signal has the meaning as below.

0: A contact, 1 : B contact
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(5) The manual operation parameter items and setting values are as follows.

Bit Signal
High limit signal
Low limit signal
Near origin signal
Origin signal
Emergent stop/Dec. stop signal
Speed/Position control switching siganl
Drive ready signal
In-position signal
Deviation counter clear output signal
Not Use

O INO(OBA|W|IN|=|O

9

l
—
(¢}

m Program example
1.8T

INST_XPM_SIP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
IP_VAL:=IP_WORD, RAM_ROM:=RAM_ROM_BOOL, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Common Parameter Teaching
XP M_SC P Availability XGl, XGR
Flags
Function Block Description
Input
XPM8_SCP REQ : Request for execution of function block
BASE : Set the base no. with module
BOOL — REQ DONE [-BO0L SLOT : Set the slot no. with module
USINT— SLOT XPM: 1 ~ 4 (1-axis ~4-axis)
USINTH AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8—axis)_
DINTH cp VAL CP_VAL : Common parameter value to modify
- CP_NO : ltem no. of common parameter to modify
USINT— CP_NO RAM/ROM : Method for saving parameter
BOOL - RAM/ROM 0: Save on RAM
1: Save on ROM
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function

(1) Give “Common Parameter Setting” command to the axis configured as the axis of positioning module with BASE (Base no.
of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by common parameter teaching command and setting RAM/ROM to “0” is valid within power
connection. If you want to keep the parameter without power connection, execute common parameter teaching command
with setting RAM/ROM as “1” or save the modified parameter value on FRAM with XPM_WRT (Parameter/Operation Data
Saving command) after common parameter teaching.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”

XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(4) The common parameter items and setting values are as follows.

Setting Value ltems Setting values

1 Speed override 0 : % designation, 1 : speed designation
0:CW/CCW 1multiply, 1:CW/CCW 2 multiply

° Mode q Ise inout 2:PULSE/DIR 1 multiply, 3:PULSE/DIR 2 multiply

ode for encoder pulse Inpu 4:PHASE A/B 1 multiply, 5:PHASE A/B 2 multiply

6:PHASE A/B 4 multiply

3 Maximum value of encoder

— -2147483648 ~ 2147283647
4 Minimum value of encoder
5 Pulse output level 0:Low Active, 1 :High Active
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m Program example

1.ST

INST_XPM_SCP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
CP_VAL:=CP_DINT, CP_NO:=NO_USINT, RAM_ROM:=RAM_ROM_BOOCL, DONE=>DONE_BOCL,

STAT=>STAT_UINT);
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Operation Data Teaching
XP M_S M D Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM_SMD BASE : Set the base no. with module
B SLOT : Set the slot no. with module
BOOL - REQ DONE t~BOOL AXIS * Axis to command
USINT - BASE STAT FUINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINTH SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINTH AXIS STEP : Step no. to modify
0~400
USINT— STE
DINT STEP L MD_VAL : Operation data value to modify
= MO_VA MD_NO : Item no. of operation data to modify
USINT— MD_NO RAM/ROM : Method for saving parameter
BOOL — RAM/ROM 0: Save on RAM
1: Save on ROM

Output

DONE : Maintain 1 after first operation
STAT : Output the error no in operation

= Function

(1) Give “Operation Data Teaching” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by operation data teaching command and setting RAM/ROM to “0” is valid within power

connection. If you want to keep the parameter without power connection, execute operation data teaching command with
setting RAM/ROM as “1” or save the modified parameter value on FRAM with XPM_WRT (Parameter/Operation Data

Saving command) after operation data teaching.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
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(4) The operation data items and setting range are as follows.

2y ltems Setting Range
value
mm :-2147483648 ~ 2147483647 [)(10: mm]
" Inch :-2147483648 ~ 2147483647 [X10”Inch]
1 Goal position degree : -2147483648 ~ 2147483647 [X10°degree]
pulse :-2147483648 ~ 2147483647 [pulse]
5 Auxiliar;_/ position.for circular 2147483648 ~ 2147483647
interpolation
mno :1 ~ 2,147,483,647 [X1 ijm/min]
. Inch :1 ~ 2,147,483,647 [X10"Inch/min]
3 Operating speed degree : 1 ~ 2,147,483,647 [X10™ degree/min]
pulse :1 ~ 2,147,483,647 [pulse/sec]
4 Dwell time 0~65,535[ms]
5 M code no. 0~65,535
Bit unit setting
6 Sub axis setting Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
axis8 | axis7 | axis6 | axisd | axis4 | axis3 | axis2 | axis1
7 Helical interpolation axis 0, axis1 ~ axis4 (0: General circular interpolation)
The no. of tumn for circular
interpolation 0~65,535
9 Coordinates 0:absolute, 1:relative
10 Control method O:Abbrev@at!on position control, .1 :Abt?reviation.speed _control_, .
2:Abbreviation Feed control, 3:linear interpolation, 4:circular interpolation
11 Operating method 0:single, 1:repeat
12 Operating pattem 0:end, 1:go on, 2:continue
13 Size of circular arc O:circular arc<180 1:circular arc>=180
14 Acc. No. 0~3
15 Dec. No. 0~3
16 Method of circular interpolation 0:middle point, 1:center point, 2:radius
17 Direction of circular interpolation 0:Cw, 1:.CCW

m Program example
1.ST
INST_APM_SMD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

STEP:=STEP_UINT, MD_VAL:=MD_DINT, MD_NO:=NO_USINT, RAM_ROM:=RAM_ROM_BOOL,
DONE=>DONE_BOOL, STAT=>STAT UINT);
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Emergency Stop
XP M_E M G Availability XGlI, XGR
Flags
Function Block Description
Input
XPM_EMG REQ : Request for execution of function block
- BASE : Set the base no. with module
BOOL - REQ OONE -B00L SLOT : Set the slot no. with module
USINT < BASE STAT —UINT AXIS : Axis to command
| XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINTH AXIS Output

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Emergency Stop” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for immediate stop. The axis to execute this command will stop.

(3) Dec. time of emergent stop is the time set on “Dec. time of Emergent stop” of basic parameter.

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.ST

INST_XPM_EMG(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Error Reset
XP M_RST Availability XGI, XGR
Flags
Function Block Description
Input
XPM_RST REQ : Request for execution of function block
_ | BASE : Set the base no. with module
BOOL 4 REQ DONE 1= BOOL SLOT : Set the slot no. with module
USINT— SLOT XPM: 1 ~ 4 (1-axis ~4-axis)
USINTH AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
SEL : Select axis error/fcommon error
BOOL— SEL 0O:axis error (Always 0)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “Error Reset” command to the axis configured as the axis of positioning module with BASE (Base no. of Positioning
module) and SLOT (Slot no. of Positioning module).

(2) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(3) This is for resetting the errors.

(4) Select the kind of error to reset on SEL. [f it is set to 0, reset the errors of each axis. XGF series has to be set 0.

m Program example

1.8ST

INST_XPM_RST(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
SEL:=SEL_BOOL, DONE=>DONE_BOOCL, STAT=>STAT_UINT);
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Error History Reset
XP M_H RST Availability XGl, XGR
Flags
Function Block Description
Input
XPM_HRST REQ : Request for execution of function block
BOOL 4 REQ DONE }+ BOOL BASE : Set the base no. with module
4 BASE STAT UINT SLOT : Set the slot no. with module
ldz ll E_Tr SLOT AXIS : Axis to command
T XPM: 1 ~ 4 (1-axis ~4-axi
USINTH AXIS (1-axis ~4-axs)

XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Error History Reset” command to the axis configured as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(3) If errors arise, Max.10 errors are saved on module. This command is for resetting error history.

m Program example

1.ST

INST_XPM_HRST(REQ:=REQ_BOOL,
DONE=>DONE_BOOL, STAT=>STAT_UINT);

BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
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Point Start
XP M_PST Availability XGI, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM_PST BASE : Set the base no. with module
BOOL - REQ DONE ~BOOL SLOT : Set the slot no. with module
- BASE STAT FUINT AXIS : Axis to command
USINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— SLOT XGF-PNSA/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT— AXIS PST_CMT : Set the no. of step for point operation
USINT— PST_CNT 1~20
UINT[20]— PST_VAL PST_VAL : Set the step no. for point operation
_ 0~400
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function
(1) Give “Point start” command to the axis configured as the axis of positioning module with BASE (Base no. of Positioning
module) and SLOT (Slot no. of Positioning module).
(2) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
(3) This is for when operating PTP(Point to Point), operate continuously by setting max. 20 operation steps.
(4) Point operation may be executed with max. 20 point steps. Therefore, you may use the parameter which has 20 elements

and like UNIT arrangement.

(5) If other value is set , it produces “Error6.

m Program example

1.8T

INST_XPM_PST(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
PST_CNT:=CNT_USINT, PST_VAL=ARY_PST, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Saving Parameter/Operation Data

XP M_WRT Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPM_WRT BASE : Set the base no. with module
- SLOT : Set the slot no. with module
BOOL — REQ DONE- [-B0O0L AXIS : Axis to command
USINT - BASE STAT =UINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT— AXIS XPM_WRT_AXIS : Saving axis sefting
(by setting bit)
USINT= WRT_AXIS XPM: Obit ~ 3bit: 1-axis ~ 4-axis

XGF-PN8A: Obit ~ 7bit (1-axis ~ 8-axis)
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function

(1) Give “Basic Parameter Setting” command to the axis designated as the axis of positioning module with BASE (Base no.

of positioning module) and SLOT (Slot no. of positioning module).

(2) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(3) If function block executes normally, the current operation parameter and data which saved on WRT_AXIS are saved on

FRAM and maintain the data without the power connection.
(4) In case of modifying the CAM data with XPM_VWR instruction, when you execute XPM_WRT, the modified data saves

in FLASH.
m Program example

1.ST

INST_XPM_WRT(REQ=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

WRT_AXIS:=WRT_USINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Operation Information Read

XP M_C RD Availability XGI, XGR
Flags
Function Block Description
Input
XPM_CRD REQ : Request for execution of function block
BOOL - REQ DONE BooL BASE : Set the base no. with module
SLOT : Set the slot no. with module
USINT - BASE STAT =UINT AXIS - Axis fo command
USINT—4 SLOT ERR UINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT—H AXIS CERR UINT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
CA FDINT Output
oV DINT DONE : Maintain 1 after first operating
STAT : Output the error no. in operation
SA [-DINT ERR : Display axis error
SV [~DINT CERR : Display common error
TRQ = INT CA : Display the command position
| CV : Display the command speed
STEP =UINT SA : Display the current position
MCD FUINT

SV : Display the current speed

TRQ: Display the current torque

STEP : Display step no. of the current operation data
MCD : Display the current M code value

m Function

(1) Read the axis state of current operation configured in the axis of configured positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) The operation information is saved in parameter set on output of function block.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”.
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(4) You can monitor command position, command speed, current position, current speed, torque, operation data no. and M

code value of axis already set through reading them or use them as a condition in user’s program.

(5) “-” speed displayed as command speed(CV) or current speed(SV) means reverse direction.

m Program example

1.8T

INST_XPM_CRD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
DONE=>DONE_BOOL, STAT=>STAT UINT, ERR=>ERR_UINT, CERR=>CERR_UINT, CA=>CA_DINT,
CV=>CV_UDINT, SA=>SA_DINT, SV=>SV_DINT, TRQ=>TRQ_INT, STEP=>STEP_UINT, MCD=>MCD_UINT);
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Operation State Read
XP M_S RD Availability XGlI, XGR
Flags
Function Block Description
Input
XPM_SRD REQ : Request for execution of function block
BASE : Set the base no. with module
-1 RE |
BOOL a DONE [=B00L SLOT : Set the slot no. with module
USINT o BASE STAT FUINT AXIS : Axis to command
USINTH SLOT ST1 +B0O0L[8] XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— AXIS ST2 FBOOL[8] o XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
utput
ST3 -B00L[8] DONE : Maintain 1 after first operating
ST4 |-B00L[8] STAT : Output the error no. in operation
ST5 +BOOL[8] ST1: State 1
sT6 k-BoOL [8] LS
ST7 {~BOOL[8] ST4 - State 4
ST5: State 5
ST6 : State 6
ST7 : State 7

m Function
(1) Give “Bit Information of Current operation reading” command to the axis designated as the axis of positioning module with
BASE (Base no. of Positioning module) and SLOT (Slot no. of Positioning module).
(2) The bit information about the state of current operation is saved in parameter set on ST1 ~ ST7.

(3) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
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(4) The contents of output parameters, ST1 ~ ST7 are important information necessarily applied in the program.

Bit Description Bit Description
[0] Operating(0:STOP, 1:BUSY) 4] Origin fix state
(0:Uncompletion, 1:Completion)
ST1 [1] Ermor state [5] -
[2] Positioning completion [6] Stop
[3] Mcode On signal(0:Off, 1:0n) [7] -
[0] High limit detection [4] In acceleration
ST2 [1] Low limit detection [5] In stable speed
[2] Emergent Stop [6] In deceleration
[3] Direction(0:Forward, 1:Reverse) [7] In dwell
[0] Axis1 in positioning control [4] In circular interpolation operation
ST3 [1] Axis1 in speed control [5] In homing operation
[2] In linear interpolation [6] In position synchronous start operation
3] - [7] In speed synchronous start operation
[]] In jog operation [4] In previous position of manual operation
retuming operation
ST4 [1] - [5] In CAM control operation
[2] In inching operation [6] In Feed control operation
[3] - [7] In ellipse interpolation operation
[0] Main axis information [4] Axis state(0:Main axis, 1: sub axis)
1 1~4: axis1 ~ axis4 5 -
ST5 {2} 9: Encoder {6} -
3 m |-
[0] Emergent stop/Dec. stop signal [4] High limit signal
[1] - [5] Low limit signal
ST6 [2] - [6] Origin signal
[3] - [7] Near origin signal
[0] Switching signal of Speed/Position [4] In-position signal
control
ST7 1] - [5] Declination counter clear output signal
[2] - [6] -
[3] Drive ready signal [7 -

m Program example
1.8T
INST_XPM_SRD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,

DONE=>DONE_BOOL, STAT=>STAT_UINT, ST1=>ARY_ST1, ST2=>ARY_ST2, ST3=> ARY_ST3, ST4=>ARY_ST4,
ST5=>ARY_ST5, ST6=>ARY_ST6, ST7=> ARY_ST7);
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Encoder Value Read

XP M_E N C RD Availability XGI, XGR
Flags
Function Block Description
Input
XPM_ENCRD REQ : Resquest for execution of function block
B BASE : Set the base no. with module
BOOL 4 REA DONE- - B0OL SLOT : Set the slot no. with module
USINT - BASE STAT FUINT ENC : Encoder no. (Always 0)
USINT— SLOT ~ ENC_VAL DINT 0: Encoder
_ Output
BOOL— ENC DONE : Maintain 1 after first operating

STAT : Output the error no. in operation
ENC_VAL : Current value of encoder

m Function
(1) Give “Encoder Reading” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) The current encoder value is displayed on ENC VAL

(3) Set the encoder want to read on ENC, it has to be always 0 in XPM positioning module.
m Program example
1.ST

INST_XPM_ENCRD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, ENC:=ENC_BOOL,
DONE=>DONE_BOOL, STAT=>STAT_UINT, ENC_VAL=>ENC_UDINT);
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JOG Operation
XP M_J OG Availability XGI, XGR
Flags
Function Block Description
Input
XPM_JOG REQ : Request for execution of function block
BOOL - REQ DONE BOOL BASE : Set the base no. with module
SLOT : Set the slot no. with module
USINT - BASE STAT FUINT AXIS - Axis to command
USINT— SLOT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
B0OL—| JOG DIR JOG_DIR : Set the direction of JOG operation
B00L— LOW?H |GH 0:Forward, 1:Reverse
LOW/HIGH : Set the speed of JOG operation
0:Low speed, 1:High speed
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation
m Function

(1) Give “JOG Operation” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for checking operation of system, wiring and address for teaching. It may be used in High/Low speed.
(3) The operating condition of JOG operation function block is Level type. That is, when the condition of input parameter
(REQ) is ON, pulse is outputted by setting value.
(4) If the value of LOW/HIGH is changed, the speed changes without stop and if the value of JOG_DIR is changed, it
changes the direction after decelerating stop.

(5) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example

1.8T

INST_XPM_JOG(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT, JOG_DIR:=J0G_BOOL,
LOW_HIGH:=LOW_HIGH_BOOL, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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CAM Operation
XP M_CAM Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
XPNM_CAM BASE : Set the base no. with module
BOOL < REQ DONE | BOOL SLOT : Set the slot no. with module
- BASE | AXIS : Axis to command
USINT AS STAT [=UINT XPM: 1 ~ 4 (1-axis ~4-axis)
USINT— SLOT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINTH AXIS MST_AXIS : Set main axis
_ XPM: 1 ~ 4 (1-axis ~4-axis)
USINT= MST_AXIS XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

CAM_BLK : Set CAM block
1~ 8: Block1 ~ Block8
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “CAM Operation” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) Execute CAM operation with CAM main axis and CAM data block.

(3) When executing CAM operation, sub axis indicates that it is in operation but it does not work actually. When main axis

starts, the motor starts working according to the data value of CAM data block which already set on CAM block

(CAM_BLK)

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
(5) Set main axis of CAM operation at MST_AXIS. If other value is set, it produces “Error11.”.
(6) Set CAM block number in CAM_BLK and available value is as follows. If other value is set, it produces “Error11.”
1~ 8: block1 ~ block8
(7) CAM data sets on positioning package and you sets max. 8 blocks.

m Program example

1.ST

INST_XPM_CAM(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
MST_AXIS:=MST_AXIS_USINT, CAM_BLK:=CAM_BLK_USINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Ellipse Interpolation

XP M_E LI N Availability XGl, XGR

Flags
Function Block Description
Input
XPM_ELIN REQ : Request for execution of function block
- BASE : Set the base no. with module
BOOL — REQ OONE —B0OOL SLOT : Set the slot no. with module
USINT - BASE STAT +UINT AXIS : Axis to command
UL AL
g : 1~ 8 (1-axis ~ 8-axis
USINT AXIS STEP : Step no. to operate
UINT - STEP RATIO : Ellipse ratio(%)
UINT— RATIO DEG : Operating angle
UINT— DEG Output

DONE : Maintain 1 after first operation
STAT : Output the error no in operation

m Function

(1) Give “Ellipse Interpolation” command to the axis configured as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) This is the command that execute ellipse interpolation to the configured step as much as the angle set on DEG in the
ratio of it which set on RATIO.

(3) Ellipse interpolation is that distort operation data of the step already set at the rate already set on RATIO to execute
ellipse interpolation. Therefore, the step of operation data set on STEP has to be set in accordance with circular
interpolation control.

(4) Ellipse rate range from 1 to 65535, it has [X1 0?2 %) as its unit. If you set 65535, the ratesis  655.35%.

(5) Operation angle range from 1 to 65535, it has [X1 0’ degree] as its unit. If you set 3650, the angle is 365.0

(6) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

m Program example
1.8ST

INST_XPM_ELIN(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
STEP:=STEP_UINT, RATIO:=RATIO_UINT, DEG:=DEG_UINT, DONE=>DONE_BOOL, STAT=>STAT_UINT);
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Position Assigned Speed Synchronization
XP M_SSS P Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
BASE : Set the base no. with module
XPM_SSSP SLOT : Set the slot no. with module
BOOL 4 REQ DONE |-BOOL AXIS : Axis to command
USINT - BASE STAT FUINT §ZI\F/I: I;N~8‘/§/(E1; -?xisé;?{axis) o)
- : 1~ 8 (1-axis ~ 8-axis
USINT— SLOT MST_AXIS : Set main axis
USINTH AXIS XPM: 1 ~ 4 (1-axis ~4-axis)
XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
UINT < MST_RAT MST_RAT : Set speed rate of main axis
-32768 ~ 32767
UINT— SLV_RAT SLV_RAT : Set speed rate of sub axis
DINTH POS -32768 ~ 32767
POS : Destination position
-2,147 483,648 ~ 2,147,483,647
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Position Assigned Speed Synchronization” command to the axis configured as the axis of positioning module with
BASE (Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for operating at the operation speed ratio between main axis and subordinate axis. It stops operating
when the position of sub axis come to the position set on POS.

(3) There is no rule about size of the speed ratio between main/sub axis. If the speed ratio of main axis is bigger than sub’s,
the main axis moves faster than sub. If the speed ratio of sub axis is bigger than main’s, the sub axis moves faster than

main.

(4) It can set an axis to instruct and the value is as follows. If other value is set, it produces “Error6.”
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(5) You may set the main axis on MST_AXIS with following values. If other value is set, it produces “Error6
XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis), 9: Encoder

(6) The operating direction of subordinate depends on speed synchronization ratio ( ) . If it is positive, operate in

direction of main axis. If it is negative, operate in reverse direction of main axis.
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m Program example
1.8T

INST_XPM_SSSP(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT, AXIS:=AXIS_USINT,
MST_AXIS:=AXIS_USINT, MST_RAT:=MST _INT, SLV_RAT:=SLV_INT, POS:=POS_DINT, DONE=>DONE_BOOL,
STAT=>STAT UINT);
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Position Assigned Speed Synchronization
XP M_VRD Availability XGl, XGR
Flags
Function Block Description
Input
REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module
XPM_VRD AXIS : Axis to command
| | XPM: 1 ~ 4 (1-axis ~4-axis)

BOOL - REQ DONE =B0O0L XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINT— BASE STAT [FUINT S_ADDR : Module internal memory head address of
USINT— SLOT VAR FUINT[128] Read Data
USINT— AXIS 0~53329
UDINT— S_ADDR OFFSET : Offset between Read Data blocks
UDINT | OFFSET 0~53329

SIZE : Block size of Read data
UINTH SIZE
1~128
UINT = CNT CNT :No. of Read Data block
1~128
Output
DONE : Maintain 1 after first operation
STAT : Output the error no. in operation
VAR :PLC device where Read Data is saved
m Function

(1) Gives “Read parameter, operation data, CAM data directly” command to positioning module.

(2) You read data you want by configuring module internal memory address of parameter, operation data, CAM data

directly.

(3) It reads the positioning module internal memory from the position set by “S_ADDR” by WORD unit and save them in
the device set by “VAR”. The number of data to read is the number set by “Size”. In case “CNT is larger than 2, it reads
multiple data blocks and save them in the device set by “VAR” in order. At this time, head address of next block is
“Offset” apart from head address of current block.

(4) Max. data size (SIZE x CNT) you can read with one command is 128 word.
(5) “Read Variable Data” command can execute in operation.

(6) You can set an axis to command in “AXIS” and the following value is available. If other value is set, it produces

“Error6.”appears.

XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
(7) In case Read Data size (SIZE x CNT) is 0 or higher than 128 word, error code “11” appears in STAT.
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m Program example
1. ST
INST_XPM_VRD(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), S_ADDR:=(*UDINT"),
OFFSET:=(*UINT*), SIZE:=(*UINT*), CNT:=(*UINT*), DONE=>("BOOL?), STAT=>(*"UINT*),
VAR=>(*ARRAY[0..127] OF UINT*))
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Write Variable Data
XP M_VWR Availability XGI, XGR
Flags
Function Block Description
Input

REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module

XPMLVIR AXIS : Axis to command
BOOL - REQ DONE —BOOL XPM: 1 ~ 4 (1-axis ~4-axis)
USINT - BASE STAT | USINT XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)
USINTH sLoT VAR : PLC device where Write Data is saved
USINTH AXIS T_ADDR : Module internal memory head address
UINT[128] - VAR where data is written
UDINT— T_ADDR 0~53329 |
UDINT OFFSET OFFSET : Offset between Write data blocks
0~53329
UINT— SI2E SIZE : Size of block to write
UINT—H CNT 1~128
CNT : No. of Write data block
1~128
Output

DONE : Maintain 1 after first operation
STAT : Output the error no. in operation

m Function

(1) Gives “Write parameter, operation data, CAM data directly” command to positioning module.

(2) You can write data you want by configuring module internal memory address of parameter, operation data, CAM data
directly.

(3) It writes the WORD data in “VAR” to module internal memory. The data are saved from internal memory position set by
“T_ADDR” and the number of data is the number set by “Size”. In case the number of block “CNT” is larger than 2,
multiple blocks are made. At this time, head address of next block is “Offset” apart from head address of current block.

(4) Max. data size (SIZE x CNT) you can write with one command is 128 word.

(5) “Write Variable Data” command can’t execute in operation.

(6) You can set an axis to command in “AXIS” and the following value is available. If other value is set, it produces “Error6.”

XPM: 1 ~ 4 (1-axis ~4-axis), XGF-PN8A/B: 1 ~ 8 (1-axis ~ 8-axis)

(7) In case Read Data size (SIZE x CNT) is 0 or higher than 128 WORD, error code “11” appears in STAT

(8) In case no. of block (CNT) is higher than 2, and block offset is smaller than block size, error code “11” appears in STAT

because module internal memory block to write is overlapped each other.
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m Program example
1.ST
INST_XPM_VWR(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=("USINT*), AXIS:=(*USINT*),
VAR=("ARRAY[0..127] OF UINT*), T_ADDR:=("UDINT*), OFFSET:=(*UINT*), SIZE:=("UINT*), CNT:=("UINT*),
DONE=>("BOOL*), STAT=>(*UINT"))
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Connect Servo Communication

XP M_ECON Availability XGl, XGR
Flags -
Function Block Description
Input
REQ : Request for execution of function block
XPM_ECON BASE : Set the base no. with module
BOOL 4 REQ DONE +~BOOL SLOT : Set the slot no. with module
USINT < BASE STAT UINT
USINT— SLOT Output
DONE : Maintain 1 after first operation

STAT : Output the error no. in operation

m Function

(1) Gives “EtherCAT Communication Connection” command to positioning module.

(2) Instruct the positioning module configured by BASE (base number of positioning module) and SLOT (slot number of
positioning module) to connect communication with Servo

(3) If Servo driver is connected normally, the bit corresponding to the connected axis is set.

Global variable Contents
1-axis _xxyy_A1_RDY 1-axis operation ready
2-axis _xxyy_A2 RDY 2-axis operation ready
3-axis _xxyy_A3 RDY 3-axis operation ready
4-axis _xxyy_Ad4 RDY 4-axis operation ready
5-axis _xxyy_A5 RDY 5-axis operation ready
6-axis _xxyy_A6_RDY 6-axis operation ready
7-axis _xxyy A7_RDY 7-axis operation ready
8-axis _xxyy_A8 RDY 8-axis operation ready

(For xxyy, “xx” means base number and “yy” means slot number where module is installed
(4) This instruction is only for XGF-PNSA/B.

m Program example

1.ST

INST_XPM_ECON(REQ:=("BOOL*), BASE:=("USINT*), SLOT:=("USINT*), DONE=>(*BOOL), STAT=>(‘UINT*))
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Disconnect Servo Communication
XP M_DCO N Availability XGl, XGR
Flags -
Function Block Description
Input
REQ : Request for execution of function block
XPM_DCON BASE : Set the base no. with module
BOOL - REQ DONE ~BOOL SLOT : Set the slot no. with module
USINT - BASE STAT UINT
USINTH SLOT Output
DONE : Maintain 1 after first operation
STAT : Output the error no. in operation
m Function

(1) Gives “EtherCAT Communication Disconnection” command to positioning module.

(2) Instruct the positioning module configured by BASE (base number of positioning module) and SLOT (slot number of
positioning module) to disconnect communication with Servo

(3) If Servo driver is connected normally, the bit corresponding to the disconnected axis is cleared.

Global variable Contents
1-axis _xxyy_A1_RDY 1-axis operation ready
2-axis _xxyy A2 RDY 2-axis operation ready
3-axis _xxyy A3 _RDY 3-axis operation ready
4-axis xxyy_ A4 RDY 4-axis operation ready
5-axis _xxyy_A5 RDY 5-axis operation ready
6-axis _xxyy_A6_RDY 6-axis operation ready
7-axis _xxyy_A7_RDY 7-axis operation ready
8-axis _xxyy_A8 RDY 8-axis operation ready

(For xxyy, “xx” means base number and “yy” means slot number where module is installed
(4) This instruction is only for XGF-PNSA/B.

m Program example

1.ST
INST_XPM_DCON(REQ:=(‘BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), DONE=>("BOOL*), STAT=>(*"UINT*))
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Servo On
XP M_SVO N Availability XGlI, XGR
Flags -
Function Block Description
Input
XPM_SVON REQ : Request for execution of function block
BOOL - REQ DONE - BooL BASE : Set the base no. with module
USINT - BASE STAT UINT SLOT : Set the slot no. with module
USINTH sLoT AXIS : Axis to command
US I NT _ AX | S 1""8: 1'aXiS ~ 8—aXiS
Output
DONE : Maintain 1 after first operation
STAT : Output the error no. in operation

m Function
(1) Give “Servo On” command to positioning module.
(2) Instruct the positioning module configured by BASE (base number of positioning module) and SLOT (slot number of
positioning module) to disconnect communication with Servo
(3) In order to start a motor, Servo On signal should be on.
(4) You can set an axis to command in “AXIS” and the following value is available. If other value is set, it produces “Error6.”
1~ 8 (1-axis ~ 8-axis)
(5) This instruction is only for XGF-PNSA/B.

m Program example

1.ST
INST_XPM_SVON(REQ:=("BOOL*), BASE:=(*"USINT*), SLOT:=("USINT*), AXIS:=("USINT*), DONE=>(*BOOL),
STAT=>(UINT")
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Servo Off
XP M_SVO F F Availability XGI, XGR
Flags -
Function Block Description
Input
XPM_SVOFF REQ : Request for execution of function block
BOOL 4 REQ DONE | BOOL BASE : Set the base no. with module
USINT < BASE STAT UINT SLOT : Set the slot no. with module
USINTH sLoT AXIS : Axis to command
USINTH AXIS 1~8: 1-axis ~ 8-axis
Output
DONE : Maintain 1 after first operation
STAT : Output the error no. in operation

m Function
(1) Gives “Servo Off’ command to positioning module.
(2) Instruct the positioning module configured by BASE (base number of positioning module) and SLOT (slot number of
positioning module) to disconnect communication with Servo
(3) You can set an axis to command in “AXIS” and the following value is available. If other value is set, it produces “Error6.”
1 ~ 8 (1-axis ~ 8-axis)
(4) This instruction is only for XGF-PNSA/B.

m Program example

1.ST
INST_XPM_SVOFF(REQ:=("BOOL*), BASE:=(*"USINT*), SLOT:=("USINT*), AXIS:=(*USINT*), DONE=>("BOOL"),
STAT=>(*UINT*)
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Servo Error Reset

XP M_S RST Availability XGlI, XGR
Flags -
Function Block Description
Input
XPM_SRST REQ : Request for execution of function block
BOOL - REQ DONE - BooL BASE : Set the base no. with module

USINT - BASE STAT UINT SLOT : Set the slot no. with module

USINTH sLoT AXIS : Axis to command

USINTH AXIS 1~8: 1-axis ~ 8-axis
Output

DONE : Maintain 1 after first operation
STAT : Output the error no. in operation

m Function

(1) Gives “Servo Error Reset” command to positioning module.
(2) Instruct the positioning module configured by BASE (base number of positioning module) and SLOT (slot number of

positioning module) to disconnect communication with Servo

(3) If you give a “Servo Error Reset” command without removing the reason of server drive alarm, servo driver alarm may
not ne cleared. So remove the reason of servo driver alarm and then execute a “Servo Error Reset” command.

(4) You can set an axis to command in “AXIS” and the following value is available. If other value is set, it produces “Error6.”

1~ 8 (1-axis ~ 8-axis)

(5) This instruction is only for XGF-PNSA/B.

m Program example

1.ST

INST_XPM_SRST(REQ:=("BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(*USINT*), DONE=>("BOOL),

STAT=>(*UINT*)
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Servo Error History Reset

XP M_S H RST Availability XGl, XGR

Flags -
Function Block Description
Input
XPM_SHRST REQ : Request for execution of function block
BOOL 4 REQ DONE | BOOL BASE : Set the base no. with module

USINT - BASE STAT UINT SLOT : Set the slot no. with module

USINTH sLoT AXIS : Axis to command

USINTH AXIS 1~8: 1-axis ~ 8-axis

Output
DONE : Maintain 1 after first operation
STAT : Output the error no. in operation

m Function
(1) Gives “Servo Error History Reset” command to positioning module.
(2) Instruct the positioning module configured by BASE (base number of positioning module) and SLOT (slot number of
positioning module) to disconnect communication with Servo

(3) Instruct the servo corresponding to the selected axis among the servos connected to the module to reset alarm
histories

(4) Servo drive can save up to 10 server alarm histories

(5)You can set an axis to command in “AXIS” and the following value is available. If other value is set, it produces “Error6.”
1 ~ 8 (1-axis ~ 8-axis)

(6) This instruction is only for XGF-PNSA/B.

m Program example

1.ST
INST_XPM_SHRST(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=("USINT*), DONE=>("BOOL"),

STAT=>(*UINT*)
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Restart
XP M_RSTR Availability XGI, XGR
Flags -
Function Block Description
Input
REQ : Request for execution of function block
XPM_RSTR BASE : Set the base no. with module
BOOL 4 REQ OONE -B00L SLOT : Set the slot no. with module
USINT < BASE STAT FUINT AXIS : Axis to command
1~ 8: aixs1 ~ axis8
USINT— SLOT Output
USINT— AXIS DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function
(1) Give “Restart” command to the axis of positioning module designated by BASE (Base no. of Positioning module) and
SLOT (Slot no. of Positioning module).
(2) This command is used when restarting the axis which stops by EMG stop command. If this command is executed, the axis
operates again with previous operating information.
(3) If you start the axis with commands other than “Restart” after it stops with DEC. stop, “Restart” will not be executed
(4) Set an axis to command from 1 ~ 8. If you set wrongly, “Error6” arises.
1~ 8: axis1 ~ axis8
(5) For detailed information on “Restart”, refer to “9.2.20. Restart”.

m Program example

1.ST
INST_XPM_RSTR(REQ:=(*B00L*), BASE:=(+USINT*), SLOT:=(+USINT*), AXIS:=(xUSINTx), DONE=>(+BOOL*), STAT=>(*UINT*));
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Setting Position Output Enable/Disable
XP M_POE Availability XGl, XGR
Flags -
Function Block Description
Input
XPM_POE REQ : Request for execution of function block
_ | BASE : Set the base no. with module
BOOL o RE DONE 1= BOOL SLOT : Set the slot no. with module
USINT — BASE STAT FUINT AXIS : Axis to command
USINTH SLOT 1~4:aixs1 ~ axis4
USINTH AXIS DATA NUM: T?()e~r51lsr)nber of setting position output
USINT— DATA_NUM TIME : Keeping time of setting position output
UINT INE (0~65,535ms)
17 ENABLE : Setting position output enable/disable
BOOL < ENABLE 0: Disable , 1: Enable
Output

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function

(1) Give “Setting Position Output Enable/Disable” command to the axis of positioning module designated by BASE (Base no.

of Positioning module) and SLOT (Slot no. of Positioning module).
(2) When Setting position output enable and current position come to setting position output ,the position module outputs

signal to deviation count clear pin or setting position output pin.
(3) Setting the number of data on DATA_NUM. The number of data can set between 0 to 50, If other value is set, it produces

“Error11” and if the number of data on DATA_NUM is zero, the function block operates disable.
(4) During setting time on Time of F/B, Setting Position Output signal is on.
(5) If disables the F/B, Current output signal changes off immediately.
(6) Set an axis to command from 1 ~ 4. If you set wrongly, “Error6” arises.

1~4: axis1 ~ axis4
(7) This instruction is only for XPM Module.

m Program example

1.ST

INST_XPM_POE (REQ:=(*B00L*), BASE:=(*USINT*), SLOT:=(*USINT*), AXIS:=(«USINT«), DATANUM:=(*USINT*), TIME:=(*UINT*),
ENABLE:=(*BOOL*), DONE=>(*BOOL*), STAT=>(*UINT*));
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Servo External Input Information Read

XP M_SVI RD Availability XGI, XGR
Flags -
Function Block Description
Input
XPM_SVIRD REQ : Request for execution of function block
BASE : Set the base no. with module
BOOL 4 REQ DONE =BOOL _ SLOT : Set the slot no. with module
USINT H BASE STAT = UINT AXIS : Axis to command
USINT—4 SLOT SV_IN = UDINT 1~8:aixs1 ~ axis8
Output
USINT— AXIS DONE : Maintain 1 after first operating

STAT : Output the error no. in operation
SV_IN: Servo input signal information

m Function

(1) Give “Servo External Input Information Read” command to the axis of positioning module designated with BASE (Base no.
of Positioning module) and SLOT (Slot no. of Positioning module).
(2) This is command reading input signal state of the servo driver corresponding to the selected axis among servos

connected to the module

(3) Input signal state is outputted at SV _IN.
(4) Set an axis to command from 1 ~ 8. If you set wrongly, “Error6” arises.

1~8:axis1 ~ axis8

m Program example

1.ST

INST_XPM_SVIRD(REQ:=(+B00L*), BASE:=

SV_IN=>(=UDINT*));

(«USINT*),

SLOT:=(xUSINT*), AXIS:=(*USINT*), DONE=>(*BOOL*), STAT=>(xUINT*),
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Servo Parameter Read
XP M_SVP RD Availability XGI, XGR
Flags -
Function Block Description
Input
XPM_SVPRD REQ : Request for execution of function block
BASE : Set the base no. with module
BOOL 4 REQ DONE 1~ BOOL SLOT : Set the slot no. with module
USINT—H SLOT DATA DINT INDEX1 ~ 8: aixs1 ~ axis8
USINT— AXIS SUBINiDEX:
UINT— INDEX LENGTH:
USINT— SUBINDEX Output
_ DONE : Maintain 1 after first operating
USINT— LENGH STAT : Output the error no. in operation
DATA: Read servo parameter data

= Function

module.

(1) Only for XGF-PN8B, this is the command that reads parameters (CoE object) of the servo driver connected to positioning

(2) Give “Servo Parameter Read” command to the axis of positioning module designated with BASE (Base no. of Positioning

module) and SLOT (Slot no. of Positioning module).

(3) Save in DATA to read value of LENGTH size at the servo parameter object designated with INDEX, SUBINDEX, at the

axis designated with BASE (Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

1~8:axis1 ~ axis8

(4) Set an axis to command from 1 ~ 8. If you set wrongly, “Error6” arises.

(5) INDEX can be set as follows. If you set wrongly, “Error11” arises at STATE.

Set value

Description

0x1000 ~ Ox1FFF

Communication Profile Area

0x2000 ~ Ox5FFF

Manufacturer Specific Profile Area

0x6000 ~ Ox9FFF

Standardized Device Profile Area

(6) SUBINDEX can be set as follows. If you set wrongly, “Error11” arises at STATE.

Set value Description
0x0 ~ OxFF Object Subindex of servo parameter
(7) LENGTH can be set as follows. If you set wrongly, “Error11” arises at STATE.
Set value Description
1~4 Object Byte Length of servo parameter
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m Program example

1.ST
INST_XPM_SVPRD(REQ:=(+B00L*) , BASE:=(+USINT*), SLOT:=(*USINT*), AXIS:=(xUSINT*), INDEX:=(*UINT*),
SUBINDEX:=(*USINT*), LENGH:=(*USINT*), DONE=>(+B0OL*), STAT=>(+UINT*), DATA=>(*DINT*));
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Servo Parameter Write

XP M_SVPWR Availability XGI, XGR
Flags -
Function Block Description
Input
XPM_SVPUR REQ : Request for execution of function block
BOOL 4 REQ DONE +BO0L BASE : Set the base no. with module
4 Bas a1 b SLOT : Set the slot no. with module
USINT o BASE STAT UINT AXIS - Axis o command
USINT= SLOT 1~ 8: aixs1 ~ axis8
USINT — AXIS INDEX : Servo parameter object Index
UINT < INDEX SUBINDEX : Servo paramter object subindex
LENGTH : Servo parameter object size
USINT = SUB INDEX DATA: Servo parameter value
USINT < LENGH RAM/ROM : how to save parameter
DINT = DATA 0: save at RAM, 1: save at ROM
BOOL ~{ RAM/AOM Output

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function

(1) This is the function block only for XGF-PN8B and that changes parameters (CoE object) of the servo driver connected to

positioning module

(2) Give “Servo Parameter Write” command to the axis of positioning module designated with BASE (Base no. of Positioning

module) and SLOT (Slot no. of Positioning module).

(3) If you want to save at the internal ROM of the servo driver with “Servo parameter write” command, set up 1 at RAM/ROM
and execute the command, or set up 0 at RAM/ROM and execute the command and later save them at servo driver

EEPROM with XPM_SVSAVE command.

(4) Save DATA of LENGTH size at the servo parameter object designated with INDEX, SUBINDEX, at the axis designated

with BASE (Base no. of Positioning module) and SLOT (Slot no. of Positioning module).
(5) Set an axis to command from 1 ~ 8. If you set wrongly, “Error6” arises.

1~8:axis1 ~axis8

(6) You can set INDEX as follows. If you set wrongly, “Error11” arises

(7) You can set SUBINDEX as follows. If you

Setting value

Description

0x2000 ~ Ox5FFF

Manufacturer Specific Profile Area

0x6000 ~ OX9FFF

Standardized Device Profile Area

set wrongly, “Error11” arises

Setting value

Description

0x0~0xFF

Servo parameter Object Subindex

(8) You can set SUBINDEX as follows. If you set wrongly, “Error11” arises
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Setting value Description
1~4 Servo parameter Object Byte Length
(9) You can set SUBINDEX as follows.
Setting value Teaching method
0 RAM teaching
1 ROM teaching

(10) This instruction is only for XGF-PN8B.

m Program example

1.ST
INST_XPM_SVPAR(REQ:=(»B00L*), BASE:=(+USINT*), SLOT:=(+USINT*), AXIS:=(*USINT*), INDEX:=(+UINT=),
SUBINDEX:=(*USINT*), LENGTH:=(*USINT*), DATA:=(*DINT*), RAM_ROM:=(xB0OL*), DONE=>(xBOOL*), STAT=>(xUINT*));
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Servo Parameter Save
XP M_SVSAVE Availability XGI, XGR
Flags -
Function Block Description
Input
XPM_SVSAVE REQ : Request for execution of function block
BASE : Set the base no. with module
BOOL + REQ DONE  [-B0OL SLOT : Set the slot no. with module
US [NT - Bﬁ.SE STAT =UINT AXIS : Axis to command
USINT < sSLOT 1~ 8: aixs1 ~ axis8
SAVE_AXIS: Set the axis to save by setting each bit
USINT— AXIS (bit 0~7: 1-axis~8-axis)
USINTH SAVE_AXIS Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) This is the function block only for XGF-PN8B and that saves parameters of the servo driver connected to positioning
module at the EEPROM of the servo driver.

(2) Give “Servo Parameter Save” command to the axis of positioning module designated with BASE (Base no. of Positioning
module) and SLOT (Slot no. of Positioning module).

(3) Set up the axis to give a command at AXIS and you can set as follows. If you set wrongly, “Error6” arises. Command

axis is different with the axis for saving servo parameter. If you want to save servo parameter of the command axis, set
the corresponding bit at SAVE_AXIS.
1~ 8: 1-axis ~ 8-axis
(4) Set up the servo driver axis at SAVE_AXIS. If you set wrongly, “Erro11” arises
Bit0 ~ 7 : 1-axis ~ 8-axis
(5) This instruction is only for XGF-PN8B.

m Program example

1.ST
INST_XPM_SVSAVE(REQ:=(+BO0L*),  BASE:=(xUSINTx),  SLOT:=(xUSINTx),  AXIS:=(xUSINTx),  SAVE_AXIS:=(+USINT*),
DONE=>(*B00L*), STAT=>(*UINT*));
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Torque Control
XP M_TRQ Availability XGl, XGR
Flags -
Function Block Description
Input
XPM_TRQ REQ : Request for execution of function block
BOOL < REQ DONE FBooL BASE : Set the base no. with module
SLOT : Set the slot no. with module
USINT - BASE STAT UINT AXIS : Axis to command
USINT— SLOT 1~ 8: aixs1 ~ axis8
_ TRQ_VAL: Torque value
USINT AXIS (unit: %, -32768 ~ 32767)
INT— TRQ_VAL TIME: Torque gradient (unit: ms, 0 ~ 65535 ms)
UINT- TIME Output o _
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) Give “Torque Control” command to the axis of positioning module designated by BASE (Base no. of Positioning module)
and SLOT (Slot no. of Positioning module).
(2) Torque control executes if torque value and torque gradient are set and a command is issued.
(3) Set torque value (%) to TRQ_VAL. Torque values work in % rated torque. (1 = 1% of rated torque)
For example, set 200 if the user wants to control torque in 200% of torque.
% The allowable range of torque value may vary according to the connected servo drive. In general, target torque value
is limited to the maximum torque setting.
(4) Set time to take in reaching the target torque to TIME. If a command is executed, torque increases in this gradient until it
reaches the set torque value.
(5) Any command cannot be executed, the relevant axis is being operated for functions other than torque control.
(6) Set an axis to command from 1 ~ 8. If you set wrongly, “Error6” arises.
1~ 8: axis1 ~ axis8
(7) For detailed information on “Torque Control”, refer to “9.2.21. Torque Control”.
(8) This instruction is only for XGF-PN8B.

m Program example

1.ST
INST_XPM_TRQ(REQ:=(*BOOL*), BASE:=(*USINT*), SLOT:=(xUSINT*), AXIS:=(xUSINT*), TRQVAL:=(*INT*), TINE:=(+UINT*),
DONE=>(*B00L*), STAT=>(*UINT*));
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Servo External Input Information Read

XP M_LRD Availability XGl, XGR

Flags -
Function Block Description
Input
XPM_LRD REQ : Request for execution of function block
BASE : Set the base no. with module
BOOL 4 REQ DONE —BOO0L SLOT : Set the slot no. with module

USINT - BASE STAT FUINT AXIS : Axis to command

USINT-{ SLOT L_CNT [-UINT 1~8:axis1 ~axis8
Output

USINT— AXIS L_DATA |-DINT[10] DONE : Maintain 1 after first operating

STAT : Output the error no. in operation
L _CNT: Number of latch position data
L _DATA: Latch position data 1 ~ 10

m Function

(1) This command is used to read data count and latch position data saved and latched by the positioning module’s
extemal latch command.

(2) Save the position data count read and latched the latch data of the axis designated as the positioning module’s
AXIS(Command axis) designated as BASE(Base number of the positioning module) and SLOT(Slot number of the
positioning module) to L_CNT and save the latch position data to L_DATA.

(3) Set an axis to which Command is issued to Axis and one among 1 through 8 can be set. If any other value except the

setting value is set, "Error 6” arises.
(4) This instruction is only for XGF-PNSA/B.

m Program example

1.ST
INST_XPM_LRD(REQ:=(B00L*), BASE:=(xUSINT*), SLOT:=(xUSINT*), AXIS:=(xUSINT*), DONE=>(*B0OL*), STAT=>(*UINT*),
L_ONT=>(+UINT*), L_DATA=>(*ARRAY[0..9]_OF_DINT*));
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Latch Reset
XP M_LC L R Availability XGI, XGR
Flags -
Function Block Description
Input
¥PM_LCLR REQ : Request for execution of function block
BASE : Set the base no. with module
BOOL - REQ DONE. —-B00L SLOT : Set the slot no. with module
USINT 4 BASE STAT =UINT AXIS : Axis to command
USINT SLOT 1~ 8: aixs1 ~ axis8
SEL: Latch reset item selection
USINT 4 AXIS Output
BOOL o SEL DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

m Function

(1) This command is used to initialize the data count and latch position data saved and latched on the positioning module or
the state when latch is completed.

(2) Give “Latch Reset” command to the positioning module with BASE (Base no. of Positioning module) and SLOT (Slot no.
of Positioning module).

(3) The following items are reset according to the Reset Latch items designated to SEL.
0: Reset the state when latch is completed
1: Reset latch position data and the state when latch is completed

(Values high than “1” are processed equally with “1”)

(4) If latch position data are read through the “Read Latch Position Data (XPM_LRD)” command after 1 is set to SEL and the
“Reset Latch” command is executed, all of data become 0.

(5) Set an axis to command from 1 ~ 8. If you set wrongly, “Error6” arises.

1~8:axis1 ~ axis8
(6) This instruction is only for XGF-PNSA/B.

m Program example

1.ST
INST_XPM_LCLR(REQ:=(B00L*), BASE:=(xUSINTx), SLOT:=(+USINT*), AXIS:=(+USINT*), SEL:=(*B0OL*), DONE=>(*B0OLx),
STAT=>(+UINT*) ) ;
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Servo External Input Information Read
XP M_LS ET Availability XGI, XGR
Flags -
Function Block Description
Input
XPM_LSET REQ : Request for execution of function block
BASE : Set the base no. with module
BOOL— REQ DONE |-B00L SLOT : Set the slot no. with module
USINT - BASE STAT FUINT AXIS : Axis to command
_ . 1~ 8: aixs1 ~ axis8
USINT— SLOT ENABLE: Latch enable/disable
USINT— AXIS MODE: Latch mode
BOOL - ENABLE Output
BOOL < MODE DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

= Function

(1) This command is used to initialize the data count and latch position data saved and latched on the positioning module or
the state when latch is completed.
(2) Give “Latch Set” command to the positioning module with BASE (Base no. of Positioning module) and SLOT (Slot no. of
Positioning module).
(3) Actions according to the Enable/Disable Latch item designated to ENABLE are as following.
0: latch prohibition 1: latch permission
(Values high than “1” are processed equally with “17)
(4) Actions according to the latch mode item designated to MODE are as following.
0: Single trigger (The current position latch is available only the touch probe 1 signal inputted at first after latch is enabled)
1: Continuous trigger (The current position latch is available at every touch probe 1 signal after latch is enabled)
(Values high than “1” are processed equally with “17)
(5) Set an axis to command from 1 ~ 8. If you set wrongly, “Error6” arises.
1~8:axis1 ~axis8
(6) “Latch Set” command is applied to only XGF-PN8B.
(7) This instruction is only for XGF-PN8B.

m Program example

1.8T
INSTXPM_LSET(REQ:=(+B00Lx),  BASE:=(<USINT), SLOT:=(+USINT=), AXIS:=(sUSINTx), ENABLE:=(+BO0Lx), MODE:=(+B00Lx),
DONE=>(BO0L*), STAT=>(*UINT*));
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Ch 12. Expanded Functions

This chapter describes each expanded function.. It is used for a specific processing (ex. FOR ~ NEXT, CALL, etc.) of a part

of program during user program run.
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LOOP command
FOR/NEXT/BREAK Availabilty XGI, XGR, XEC
Flags _ERR, LER
Function Description

—( FR | V)
—( Nt )

Repeat a block of FOR ~ NEXT n times

—( BREAK ) Escape a block of FOR ~ NEXT

m Function

(1) PLCrepeats FOR ~ NEXT command n times and then processes the next step of NEXT command.
(2) nisavailable 1 ~65,535.

(3) FOR ~NEXT command is able to use 16 NESTINGs.

(4) REAK command is the instruction to escape FOR ~ NEXT loop.

(5) Keep the range of WDT value to avoid delaying the scan time.

m Program Example

FOR 100 D

)

ON

—| I C  BREAK D

NEXT D

)

(1) It operates FOR ~ NEXT loop 100 times repeatedly.
(2) To escape the loop during a repetition, turn the switch on and run the BREAK command.
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CALL/SBRT/RET

Command of function call

Availability XGI, XGR, XEC

Flags

Function

Description

——( oA nmE )

Call a SBRT routine

——( st NaiE )

Assign a routine to be called by the CALL function

—( )

RETURN

m Function

(1) With an input condition and the CALL n command, it operates a program among the SBRT n ~ RET command.

(2) Nested CALL n command is usable, and the program among SBRT n ~ RET must be placed after END command.
(3) A program which is in SBRT can call another SBRT. In this case, END command is impossible to use in the SBRT.
(4) A program can escape the FOR ~ NEXT loop with a BREAK command.

m Program Example

( CALL Motor Start)

END D

M

( SBRT Motor Start D

M

RET D

(1) Iltcalls a SBRT (Motor Start) if the program operates CALL command.
(2) SBRT command must be placed after the END command.
(3) When SBRT (Motor Start) is called, a program is run in the SBRT until RET command. It goes to the position again

where CALL command is called.
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JUMP command
J M P Availability XGl, XGR, XEC
Flags
Function Description

—( JMP LABLE) Jump to a place of LABLE

m Function

(1) If a switch of JIMP (LABLE) command is on, it jumps to the next of the assigned LABLE. All the commands
between JMP and LABLE are not processed.

(2 LABLE must not be duplicated, but JMP can be repeated.

(3) Itis recommended that the program which must not be run in a state of emergency is placed between JMP and
LABLE.

m Program Example

(1) When %I1X0.0.0 is on, it does not operate ABS function.

%1X0.0.0

]
| [JMP SKIP_ABS>

%1X0.0. 1 ABS
| EN ENO |—

ABS_IN— IN ouT — ABS_OUT

LABLE | SKIP_ABS:
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Command to terminate an initial task
I N IT_DO N E Availability XGI, XGR, XEC

Flags

Function Description

—( INIT_DONE ) Terminate an initial task

m Function

(1) Itterminates an initial task.
(2 You have to terminate an initial task program using this command when you program an initial task program.
Otherwise, you neither terminate the initial task program nor enter a scan program.

m Program Example

(1) When %IX0.0.0 is on, it terminates an initial task.

‘ %(X0.0.0

|| (INIT_DONE )
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END command

E N D Availability XGl, XGR, XEC
Flags
Function Description
< END Terminate a program

m Function

(1) Itindicates the end of a program.

(2) After the processing of the END command, the program goes to the beginning of itself and process again.
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Chapter 13 Process Control Library

This chapter describes the process control library relating to process control, data process, arithmetic instruction, data
measurement and data creation.

13.1 Process Control Library

1) STAT
Some process control library functions and function blocks have STAT, which is used to notify of any error of instruction. If STAT
has any other value, other than 0, it means that the instruction has an error; the content of STAT code is as follows.

STAT Name Opzim e Description
occurrence
Scan cvdle In case it may not work as previously set because T_s setting is earlier
1 T_sermor Y than the current scan time, it operates with the earliest time as possible
operation ’ -
and displays it.
2 X_min, X_max Operation stop Input is designed to be X; it displays if X_min is larger than X_max
inversion Output reset while it is limited to max./min.
4 Y_min, Y_max Operation stop Output is designed to be X; it displays if Y_min is larger than Y_max
inversion Output reset while it is limited to max./min.
8 Other setting error Operation stop It means any other erroneous state of sefting except the above
Output reset statements

If two and more are detected in the above, the sum of two STATs is output. That is, if 2 should be the output to STAT as X_min
and X_max are inversed while 4 should be output to STAT as Y_min and Y_max are inversed, the sum of 2 and 4, 6 should be
output.

Errors except T_s error in which STAT is 1 stop function or function block, outputs 0 and make, if any, DONE and ENO off.

2)T_s

T_s existing in some instructions represents operation cycle of instruction and if setting T_s, the instruction operates every T_s
time. As being structured to execute an operation if passing T_s time after comparing the previous operation time and the present
time as it approaches to the instruction, it has temporal error E (T_s) and the error is not accumulated ordinarily because it reflects
the error in the next operation cycle.

0 < E(Ts) <T
scan

In the case, T_s error is accumulated, and the instruction executes operation every time it scans to solve accumulated error and it
outputs 1 to STAT value. Therefore, if setting T_s as 0, it processes the instruction every time it scans.

3) Setting same max. limit and min. limit

Process library keeps several min./max. limits of X or Y. In general, if max./min. values are limited, a bit displaying on the bottom of
output that such limits are valid exists (i.e.: X_max_AL) and especially, if max. limit and min. limit are set alike, both alarms are
turned on, which is the way displaying that it is limited both to max. and min. limits.

4) Abnormal input

It may not work properly if an instruction to have real numbers had abnomal input such as 1.#nf00000 E+00Q, -1.#4nf00000 E+000 or
1#QNANO000O E+000.
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Blinking STAT 1 (T_S error)

Since every scan of PLC may have different data volume, the execution speed may not be same per
scan. In case, it may work with STAT 1 indicated or STAT 1 blinks unless T_s setting does not have
tolerance properly. For instance, if a user sets T_s as 3ms and its scan cycle fluctuates between 2 ~
4ms, it may work properly if its scan cycle is 2ms or 3ms but the instruction may not work normally if it
reaches to 4ms, so it should indicate 1 in STAT and the scan operates with 4ms. If scan is shortened
to 2ms or 3ms, STAT 1 is turned off and blinks.
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13.2 Process Control Function and Function Block
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PID Auto tuning

P I DAT Availability XEC
Flags -
Function block Description
Input REQ : Function block execution request
PIDAT BLOCK : Block number (0)
BOOL4 REQ DONE | BOOL LOOP : Loop number (0~15)
H : m: E(L)SSK AT_STAT I~ WORD Output DONE : Onif done without error
PID_STAT :PID state alarm
B Functions

(1) texecutes PID operation of the related block and loop.
(2) Totally 16 PID loops are available independently because BLOCK is fixed as 0 and LOOP can take input as 0~15
(3) Output AT_STAT is hexadecimal and each PID loop shows the state as presented in <Table 13.1>.

<Table 13.1>
Class Display Flag Description
1640001 PID_STAT Aloop is being operated.
16#0080 AT DONE AT (Auto-tuning) ends.
16#0100 MV_MIN_MAX ERR Max. MV is smaller than Min. MV
16#0300 PWM PERIOD ERR Output period of PWM output is smaller than 100 (10ms).
1640400 SV _RANGE_ERR In case of forward operation, Set value at the start of auto-tuning is
STATE smaller than present value. In case of reverse operation, Set value
at the start of auto-tuning is larger than present value
16#0500 PWM ADDRESS ERR The value other than %QX0.0.0~0.0.31 is set as PWM output
1640A00 TUNE DIR CHG Operation direction is changed while auto-tuning
16#0B00 AT PERIOD ERR; Operation period of auto-tuning is smaller than 100(10ms)
16#0E00 LOOP_EXCEED Auto-tuning LOOP number is larger than 15

(4) Each state may be presented simultaneously.
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PID Operator
PI DRU N Availability XGl, XGR, XEC
Flags -
Function block Description
Input REQ : Function block execution request
PIDRUN BLOCK : Block number (0~7)
8004 ReQ DONE L= BooL LOOP : Loop number (0~31)
H: m: E(L)ggK PID_STAT = WORD Output DONE :Onif done without error
PID_STAT :PID state alarm
m Functions

(1) Itexecutes PID operation of the related block and loop.
(2) Totally 256 PID loops are available independently because block may be 0 ~ 7 (In case of XEC), and loop of each block may be 0 ~

31. (In case of XEC 0~15)
(3) Output PID_STAT is hexadecimal and each PID loop shows the state as presented in the following table.

<Table 13.2>
In case of XGl, XGR
Class Display Flag Description
1640001 T sERR It may not execute every T_s because T_s setting is too small.
16#0002 K pERR NotethatK pisO.
1640004 dPV_AL PV is limited by dPV_max setting.
ALARM 1640008 duvV_AL MV is limited by dMV_max setting.
16#0010 MVmax_AL MV is limited by MV_max setting.
1640020 MVmin AL MV is limited by MV_min setting.
16#0040 AT fail AT (Auto-tuning) is abnormally ended.
16#0080 Unused Unused
16#0100 PID_STAT Aloop is being operated.
16#0200 AT_STAT AT (Auto-tuning) in progress
16#0400 AT_DONE AT (Auto-tuning) ends.
STATE 16#0800 EX RUN Started by extemal run signal.
1641000 MAN OUT Manual output in progress
16#2000 CAS_STAT CAS (Cascade) in progress
16#4000 CAS_MST CAS (Cascade) operates as master.
1648000 AW STAT AW1(Anti wind-up) or AW2 is operating.
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Incase of XEC
Class Display Flag Description
16#0001 PV_MIN_MAX ALM Present value exceeds the range
16#0002 PID_SCANTIME_ALM Operation period is too small
ALARM 16#0003 PID_dPV_WARN Delta present value of this PID period exceeds Delta PV limit

1640004 PID dMV_WARN Delta manipulated value of this PID period exceeds Delta MV limit

16#0005 PID MV_MAX WARN MV of this PID period exceeds Max. MV

16#0006 PID_MV_MIN WARN MV of this PID period exceeds Min. MV

1640100 MV_MIN MAX ERR Max. MV is smaller than Min. MV

16#0200 PV_MIN_MAX ERR Max. PV is smaller than Min. MV

16#0300 PWM_PERIOD ERR PWM output period is smaller than 100 (10ms)

1640400 SV_RANGE_ERR In case of forward operation, Set value at the start of auto-tuning
is smaller than present value. In case of reverse operation, Set
value at the start of auto-tuning is larger than present value

16#0500 PWM ADDRESS ERR The value other than %QX0.0.0~0.0.31 is set as PWM output

1640600 P GAIN SET ERR Proportional Gain is smaller than O

ERROR 16#0700 | TIME_SET ERR Integral Time is smaller than O

16#0800 D TIME SET ERR Derivative Time is smaller than 0

1640900 CONTROL MODE ERR Control mode is other than P, Pl and PID.

16#0B00 PID_PERIOD ERR; PID operation period is smaller than 100(10ms)

164#0C00 HBD_WRONG _DIR In case of combined operation, direction parameter of forward
operation loop is set as reverse or direction parameter of reverse
operation loop is set as forward

16#0D00 HBD SV _NOT MATCH In case of combined operation, Set values of two loops are different.

16#0E00 LOOP_EXCEED PID LOOP number is larger than 15

(4) Each state may be presented simultaneously.
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Cascade PID Operator
P I D CAS Availability XGl, XGR, XEC
Flags -
Function block Description
Input REQ :Function block execution request
BLOCK :Block number
PIDCAS LOOP_MST :Master loop number
BOOL 4 REQ DONE - BOOL LOOP_SLV  :Slave loop number
UINT = BLOCK MST_STAT |~ WORD
UINT— LOOP_MST SLV_STAT |~ WORD Output
UINT = LOOP_SLV DONE : On if done without error
MST_STAT  : Master loop state alarm
SLV_STAT  :Slave loop state alarm
m Functions

(1) Executes Cascade PID operation with a combination of two loops for a block.
(2) Block may be 0 ~ 7 (In case of XEC, 0), and master loop and slave loop should be between 0 ~ 31 (in case of XEC, 0~15) in a same

block and differently.
(3) MST_STAT and SLV_STAT for output are hexadecimal and represent the states of master and slave respectively as presented in the

above table.
(4) Each state may be presented simultaneously.
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Forward-reverse combined output PID operator
PI DH BD Availability XEC
Flags -
Function block Description
Input REQ : Function block execution request
PIDHBD BLOCK : Block number
BOOL 1 REQ DONE |~ BOOL LOOP_FWD : Forward direction loop number
UINT =1 BLOCK FWO_STAT = WORD LOOP_REV  :reverse direction loop number
UINT ¢ LOOP_FWD  Rev_STAT |~ WORD OutputDONE : On if done without error
UINT = LOOP_REV FWD_STAT : Forward direction loop state alarm
REV_STAT :Reverse direction loop state alarm

B Function

(1) Combines two related loops of related block and executes Forward/reverse combined output PID operation.

(2) Block is 0 and master loop and slave loop should use different number of 0~ 15 in the same block.

(3) Output FWD_STAT, REV_STAT are hexadecimal and each represents the status like <Table 13.2> of forward direction and reverse
direction.

(4) Each state may be presented simultaneously
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PID Initialize
PI D I N IT Availability XGl, XGR
Flags -
Function block Description
PIDINIT Input REQ : Function block execution request
BLOCK :Block number
BOOL— REQ DONE | BOOL LOOP - Loop number
UINT—= BLOCK
UINT-1 LOOP Output DONE : On if done without error
m Function
(1) Initializes all loop PID settings of a block to 0.
m Program Example
REQ PIDINIT
|| REQ DONE
0 — BLOCK
0 — LOOP

Once input contact REQ is set, it initializes every setting of PID block 0 and loop 0 to 0.
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PID Parameter Change
PI DPRMT Availability XGl, XGR
Flags -
Function block Description
PIDPRMT Input REQ : Function block execution request
BLOCK : Block number
BOOL— REQ DONE I~ BOOL LOOP  :Loop number
UINT— BLOCK SV : Set value
UINT= LOOP Ts : Operation cycle
INT SV K p : Proportional constant
UINT— T_S Ti : Integral constant
REAL- K_p Td : Differential constant
REAL— Ti
REAR— T_d OutputDONE : On if done without error
m Functions

(1) lchanges PID settings of loop and block to input value.

(2) The setting items to be changedare SV, T_s,K p, T_iand T_d as expressed in input.

(3) Since applying PIDPPMT instruction may change coefficient according to the conditions of a PID loop, pattem control may be
executed in accordance with system response.

m Program Example

REQ P |DPRMT
} } REQ DONE |-
0 —{ BLOCK
0 —{ LOOP
1000 —{ SV
1000 4 T_s
5.7 4 Kp
6.8 - T_i
0.01 o T_d

Main setting of PID block 0 and loop 0 is changed with the input values as seen in the above figure.
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ON / OFF Control
ONOFF Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
MAN : Manual mode conversion bit
MAN_MV  : Manual mode conversion value
ONOFF SYY : Set value

PV : Present value
BOOL — REQ DONE |~ BOOL PH OFF  :PV High section cancel bit
BOOL — MAN STAT = USINT PL_ OFF  :PV Low section cancel bit
BOOL o MAN_MV MV = BOOL PH - PV High section set value
REAL— SV EV — REAL PL : PV Low section set value
REAL— PV PH_AL |- BOOL PH DT - PV High section set delay time
BOOL - PH_OFF PL_AL |~ BOOL PL DT : PV Low section set delay time
BOOL— PL_OFF PV_max_AL |~ BOOL HYS : Hysterisis radius setting
REAL— PH PV_min_AL |~ BOOL PV_max : PV max. limit
REAL— PL PV_min : PV min. limit
TIME— PH.OT
TIMEH PL_DT Output DONE : On if done without error
REALH HYS STAT : State alarm
REALH PV_max MV : Output value
REAL— PV _min EV : Error value

— PH_AL : PV High alarm

PL AL : PV Low alarm

PV_max_AL :PV max. high alarm

PV_min_AL :PV min. low alarm

m Functions

P rn e

Py

8
©

(

1) ON/OFF control creating Booltype output MV

2) If PV is received from AD, it is necessary to convert the data type to REAL prior to use.

3) Once setting MAN, itis converted to manual mode and MAN_MV value is output to MV, irespective of the operation results.

4) Incase of (SV—-HYS)>PV, MV =0n

5) Incase of (SV + HYS) <PV, MV = Off

6) Incase of (SV—HYS) <PV <(SV +HYS), MV = MV(previous)

7) ltrepresents Emorvalue EV =SV -PV.
) If setting each up/down section of PV to PH/PL, it displays the comesponding PH_AL/PL_AL alarm when itis beyond the sections.

) However, if PH_OFF/PL_OFF bitis on, it does not execute each PH_AL/PL_AL operation.

(10) In PH_DT/PL_DT, the output delay time of PH_AL/PL_AL may be set.
11) PV input may be limited by seting the max/min. value of each PV in PV_max/PV_min. When it reaches the limits,

PV_max_AL/PV_min_AL alarms are on.

(12) IFEV is out of the real number data range, the output displays with “1.#nf00000 E+000’ or *-1.#nf00000 E+000but the output

except EV is normally operates.
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I A

N ‘
PV | |
I I
I I
I I
MV
m Program Example
REQ ONOFF
| | REQ DONE |~
0— MAN STAT |~
0— MAN_MV AV =
8000.04 SV EV |-
PV—4 PV PH_AL |
0— PH_OFF PL_AL
0- PL_OFF PV_max_AL [~
12000.0—4 PH PV_min_AL
4000.04 PL
T#O0ms o PH_DT
T#Oms 4 PL_DT
100.0+ HYS
16000.0— PV_max
0.04 PV_min

- [FPVis over 8100 (8000+100), MV is off while if PV is less than 7900 (8000-100), MV is on.

- [ PVis not less than 16000, it is regarded as 16000 and PV_max AL is set; if it is not more than O, it is regarded as 0 and
PV_min_AL is set.

- [FPVisnotless than 12000, PH_AL is set; in case of not more than 4000, PL_AL is set.
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1 Input latch
SW_L Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
ST REM : Remote input setting
BOOL | REQ DONE |- B00L RN R
288::: ﬁE’\IAN T OVE;(% B gggt CH B : Check back input
BOOL 4 R:I N T:LEFT L T IME TIMER : Check back queue time
BOOL— CH_B FAULT — BOOL OutputDONE : On if done without error
TIME— TIMER Y : Output value
T _OVER :Time over alarm
T LEFT :Lefttime display
FAULT  :Check back failure alarm
m Functions

(1) If using pump control, it may not work due to a fault/trouble or it may cause an accident due to any other reasons, as it
outputs continuous operation instruction unless it is checked whether a pump actually works with a check back signal after
receiving pump operation instruction. Against it, it is designed that it determines a trouble and outputs fault without any
operation instruction unless CHECK BACK signal (RUN signal of a pump) is input after an operation instruction Y is

output.

O

) IFREMis off, it receives L _IN as its input; in case of on, it receives R_IN as its input.

) Once the first input is on, output Y is on and it waits for CH_B (check back) signal for a time set in TIMER.
) Atthe moment, T_LEFT shows the left time and T_OVER is on after the left time passes.

) If CH_B and input are on after a time set in TIMER, Y continues to be on; if CH_B is off even for a while, it regards it as

system fault, outputs off to Y and turns FAULT on. Then it outputs off to Y even though CH_B is on again.
(6) Ifinput s off, it operates from the first step.

m Program Example

‘]_

O_
IN—
CH_B —
T#10s

SW_L
REQ DONE |~
REM Y
L_IN T_OVER |~
R_IN T_LEFT [~
CH_B FAULT |~
TIMER

If IN is on with REQ set, Y is on and timer works for 10s, during while T_LEFT shows the lefttime. In 10s, T_OVERIison; f CH_Bison,Y
is maintained as on while if CH_B is off, Y is off and Faultis on.
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2-Way Valve Control
SW_2V Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
REM : Remote input setting
V2_IN : Select local valve2/1
SW_2v RV2_IN : Select remote valve2/1
BOOL - REQ DONE |- BOOL CH_B1  Input valve 1 check back
gggt: CEM N Q B gggt CH_B2 : Input valve 2 check back
BOOL o RV2_IN T OVER - BooL TIMER : Check back queue time
BOOL — CH_B1 T_LEFT |~ TIME , )
BOOL — CH_B2 FAULT  BooL OutputDONE  : On if done without error
TIME-{ TIMER Y1 : Output 1
Y2 : Output 2
T OVER :Time over
T_LEFT :Lefttime display
FAULT  : Check back failure alarm
m Functions

check back input delay time after open instruction, fault is output.

scan cycle.

m Program Example

In case of 2-way valve, the only selected side should be open and the other side should be closed. In addition, if check
back signal is inputted, a valve may work properly unless it generates any output. If check back signal is not input in a

If REM is off, it receives V2_IN as its input ;if REM is on, it receives RV2_IN as its input.

If input is changed from/to off -> on, output Y2 is on and it waits for CH_B2 signal for a time set in timer.
If input is reversely changed from/to on -> off, output Y1 is on and it waits for CH_B1 signal for a time set in timer.
Atthe moment, T_LEFT shows the left ime and T_OVER is on once the queue time passes.
if a time set in timer, the output is off; if CH_B is on, fault is off. If CH_B is off, fault is on.

It works from the first with input changed, and the output may be secured as long as timer setting is set more than twice of

If IN is on with REQ set, Y2 is on and the timer works for 10s, during which T_LEFT shows the left time. In 10s, T_OVER is on, and the
output, Y1 and Y2 are off. if CH_B2 s on, faultis off; if CH_B2 is off, the fault is on.
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REQ DONE |~
1— REM Y1
04 V2_IN Y2 -
INH RV2_IN T_OVER [~
CH_B1— CH_BT T_LEFT [~
CH_B2— CH_B2 FAULT |~

T#10s— TIMER
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3-Way Valve Control
SW_3V Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
REM : Remote input setting
V_IN : Local input selection (1~3)
S 3V RV_IN : Remote input selection (1~3)
- | CH_B1 : Input valve1 check back
gggt: Egﬁ g%’:? B Bg?hT CH_B2 : Input valve2 check back
USINT v IN v1 | BooL CH B2 : Input valve3 check back
US| NT RV_I N v2 L ool TIMER : Check back queue time
BOOL— CH_BT1 Y3 = BOOL Output
BOOL - CH_B2 T_OVER = BOOL DONE  : Onif done without error
BOOL - CH_B3 T_LEFT ~ TIME Y1 - Output 1
TIME— TIMER FAULT |~ BOOL Y2 : Output 2
Y3 : Output 3
T_OVER : Time over
T_LEFT :Lefttime display
FAULT  :Check back failure alarm
m Functions

(1) In case of 3-way valve, the only selected side should be open and the other side should be closed. In addition, if check
back signal is input, a valve may work properly unless it generates any output. If check back signal is not input in a check
back input delay time after open instruction, fault is output.
If REM is off, it receives V_IN as its input ;if REM is on, it receives RV_IN as its input.

If input is changed from/to Vm ->Vn, output Yn is on and it waits for CH_Bn signal for a time set in timer.

If a time set in timer, the output is off; if CH_Bn is on, fault is off. If CH_Bn is off, fault is on.

)
3
(4) T_LEFT shows the left time and T_OVER is on once the queue time passes.
)
©)

It works from the first with input changed, and the output may be secured as long as timer setting is set more than twice of

scan cycle.

(7) Input should have a value between 1 ~ 3, and if it is not in the range, it outputs 8 to STAT.
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m Program Example

1
0-

IN—
CH_B14
CH_B2
CH_B3—

T#10s 5

V_IN

RV_IN
CH_B1
CH_B2
CH_B3
TIMER

If IN is changed to 4 with REQ set, Y3 is on and timer works for 10s.

During the time, T_LEFT shows the left ime.

In10s, T_OVERis on and the output, Y1, Y2 and Y3 are off.

If CH_B3 s on, fault is off; if CH_B3is off, fault is on.
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13.3 Data Process Function, Function Block

Max./Min. value limit
LI M_P L(_R) Availability XGl, XGR
Flags -
Function Description
Input EN : Function execution request
X : Input
LIM_PL(_R) Y_max : Max. output limit
800L - EN ENO k- BooL Y_min : Min. output limit
INT(REAL) o X STAT ~ USINT , _
INT(REAL) < Y_max Y  INT(REAL) Output ENO : On if done without error
INT(REAL) < Y_min Y_max_AL |- BOOL STAT : State alarm
Y_min_AL — BOOL Y : Output
Y _max AL  :Over max. output alarm
Y_min_AL : Less min. output alarm

m Functions

(
(
(
(4
G

m Program Example

1) It generates output Y by limiting input X within the max./min. values.
2) Avalue between Y_max and Y_min passes without restriction.
3)

)

If max. limit is not less than Y_max, Y_max_AL is on and it outputs Y_maxto'Y.
If min. limit is not more than Y_min, Y_min_AL is on and it outputs Y_minto Y.
) IfY_max is not more than Y_min, STAT indicates 4 and it outputs 0.

LIM_PL
EN ENO
INPUTH X STAT
104 Y_max Y
=104 Y_min Y_max_AL [
Y_min_AL

(1) KFINPUT is 20 : it outputs 10 (Y_max) to Y and Y_max_AL is on.
(2) IFINPUT is 3 : it outputs 3 to Y without restriction.
(3) IFINPUT is-12: it outputs -10 (Y_min)to Y and Y_min_AL is on.
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Max./Min. value, max. variance limit
LI M R(_R) Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
MAN : Manual mode setting
CIMR(_R) MAN_Y : Manual output
- RESET : Block operation reset
BOOL— REQ DONE ~ BOOL X : Input
BOOL— MAN STAT = USINT RATE : Max. variance rate limit
INT(REAL) < MAN_Y Y | INT(REAL) Y_max : Max. output limit
BOOL— RESET  RATE_AL { BOOL Y_min : Min. output limit
INT(REAL) —{ X Y_max_AL | BOOL
REAL— RATE  Y_min_AL F BOOL OutputDONE : On if done without error
INT(REAL) - Y_max STAT : State alarm
INT(REAL)— Y_min Y : Output value
RATE_AL : Max. variance rate limit state alarm
Y_max_AL : Over max. output alarm
Y_min_AL :Less min. output alarm
m Functions

e
N
-

—
w

IBTD
IBTE ©
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It limits the max. variance rate of input X and outputs by limiting the max./min. value.
The function block saves the intemal state even though REQ is off and it resumes the previous operation if REQ is on again.
RATE(Y - Y ) RATE(Y - Y )
max min max min
- <Y <Y+
Id 100 old 100
If variation is limited, it indicates RATE_AL; if max./min. values are limited, itindicates Y_max_AL orY_min_AL.
If MAN is on, it outputs the value of MAN_Y toY; if MAN is off again, the variance is limited from the state.
If RESET is on, t initializes the output Y 1o 0.
It may work at a desirable cycle if using the volume conversion detection contact of clock (i.e. _T1s) or other volume
conversion detection contact (that is, P contact) to REQ.

Variance limit equation : YO
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m Program Example

(1) Xis changed from/to 0 - 3000 : the max. variance is allowed up to

LIMR
REQ DONE |
0—- MAN STAT |-
0— MAN_Y Y+
0— RESET  RATE_AL |
X— X Y_max_AL
50— RATE  Y_min_AL |
10000 Y_max
0— Y_min
RATE(Ymax - Ymin

limit and max./min. value limits and outputs Y = 3000.
(2) Xis changed from/to 0 - 10000 : the max. variance is allowed up to 5000, so it is restricted to the variance limit for 2
scans. Then, it increases by 5000, outputs Y = 10000 and Y_max_AL is on.
(3) Xis changed from/to 0 = 30000 : the max. variance is allowed up to 5000, so it is restricted to the variance limit for 6
scans. Then, it increases by 5000, outputs Y = 10000 due to max. value limitand Y_max_AL is on.

100

)

= 5000, so it passes the variance
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Directional max. variance limit

LI M R_D R(_R) Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
RESET : Block operation reset
BOOL — REQ DONE - BOOL UP_val :Uplimit
BOOL — RESET STAT |~ USINT DN_val - : Down limit
INT(REAL) — X Y | INT(REAY . )
INT(REAL) < UP_val UP_AL | BooL OutputDONE : On if done without error
INT(REAL) - DN_val __ DN_AL |- BOOL STAT - State alarm
Y : Output value
UP_AL :Up limitalarm
DN_AL : Down limit alarm
= Functions

IBTEID
IBTELBRZ

It outputs by limiting the max. up/down variation of input X, respectively.
The function block saves the intemal state even though REQ is off and it resumes the previous operation if REQ is on again.
For the variation of X, Y may be increased or decreased as much as UP_val or DN_val.
In case the Up/Dn limits are applied, it displays with UP_AL or DN_AL bit.

In case of RESET, the input Xis directly reflected to Output Y.
If UP_val or DN_val is negative, it outputs 8 to STAT.
It may work at a desirable cycle if using the volume conversion detection contact of clock (i.e. _T1s) or other volume

conversion detection contact (i.e. P contact) to REQ.

m Program Example

on;ifit outputs Y = 3000, UP_AL is off.

is on; if it outputs Y = 0, DN_AL is off.
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LIMR_DR(_R)

REQ DONE |
0— RESET STAT
X— X Y+
54 UP_val UP_AL
2— DN_val ON_AL |

Xis changed from/to 0 = 3000 : since the max. up variation is 5, Y increases by 5 for 600 scans, during which UP_AL is

Xis changed from/to 1000 - O : since the max. down variation is 2, Y decreases by 2 for 500 scans, during which DN_AL
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Ratio converter
RATIO(_R) Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
X : Input
RATE :Rate
RATTO(_R) X_max - Max. input limit
BOOL - REQ DONE | BoOL é—m'“ EM'”' '”p‘;t ";T'It "
INT(REAL) o X STAT -~ USINT —max. - viaX. OLIpLE Imi
REAL - RATE Y b INT(REAL) Y _min : Min. output limit
INT(REAL) - X_max  X_max_AL [~ BOOL
INT(REAL) < X_min X_min_AL |~ BOOL Output DONE : Onif done without error
INT(REAL) < Y_max Y_max_AL |~ BOOL STAT : State alarm
INT(REAL) 4 Y_min Y_min_AL |~ BOOL Y : Output value
X_max_AL : Input high alarm
X_min_AL : Input low alarm
Y_max_AL : Output high alarm
Y_min_AL : Output low alarm
m Functions

(1) It outputs a certain ratio of input Xto Y.

(2) Note that the reference pointis not 0 but X_min.

RATE
(3) OutputY is calculated from the equation, Y = (X - X_min) x 100

+X_m

in.

4) X _maxand X_min limit the max./min. values of X; it operates with X_mayx, instead of X if X is not less than X_max, and vice versa.

(5) Y_maxandY_min limit the max./min. values of Y; it operates with Y_max if Y is notless than Y_max, and vice versa.

(6) In case of not less than the max. value or not more than the min. value setin /O, it displays X_max_AL, X_min_AL, Y_max_AL or
Y_min_AL alam.
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m Program Example

REQ RATIO

| REQ DONE |-
INPUTH X STAT |-
RATE -{ RATE =

100004 X_max X_max_AL
-100004 X_min X_min_AL
200004 Y_max Y_max_AL
-200004 Y_min Y_min_AL |

1. Incase of X=20000 & RATE =50 : If X is notless than X _max, X_max, 10000 is input,

50
Y = (10000 - (-10000)) x E +(-10000), X max AL=on
Y=0

2. Incase of X=1000 & RATE=20 : X is input with 1000,

20
Y = (1000 - (-10000)) x E + (-10000)
Y =-7800

3. Incase of X=20000, RATE = -250 : since X is not less than X_makx, it is operated with X_max, 10000,

50
-60000 = (10000 - (-10000)) x

+(-10000) ,X_max_AL =on,Y_min_AL =on

Since Y is not more than Y_min, it is output with Y_min,
Y =-20000
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Scale converter
SCALE(_UI, _R) Availability XGl, XGR
Flags -
Function Description
SCALE(_UT._R) Input )E(N runction execution request
: Input
BOOL— EN ENO - BOOL X_max  :Max. input limit
[(UI,R) - X STAT | USINT X_min  :Min. input limit
[ (Ul,R) < X_max Y+ I(UIL,R) Y_max :Max. output scale
[(UI,R)< X_min Y_min : Min. output scale
I (UI,R) — Y_max . _
[(UI,R) Y_min OutputENO : On if done without error
STAT : State alarm
Y : Output value

m Functions

(1) Itchanges input X to the scale set after limiting the max./min. values.
(2) Itsetstherange ofinput Xto X_max, X_minand thatof Yto Y_max, Y_min.
(3) The output equation is as follows.

Y -Y .

Y=(X-X_.) _max mn v
min’  x -X min
max min

(4) IfX_maxand X_min are same, it outputs 8 to STAT because the denominator of the equation is 0.
(5) [IfSCALE (_Ul,_R)instruction outputs STAT 2,4, 8 and 12, ENO is off.

m Program Example

REQ SCALE
| | EN ENO |-
X— X STAT |-
16000 < X_max Y -
04 X_min
1004 Y_max
-1004 Y_min

It scales the value between 0 ~ 16000 to a value between -100 ~ 100.
100 +100

16000-0

(1) IfXis4000: Y = (4000 - 0) 100 = -50

. R 100 + 100
(2) IfXis 20000: it limits X to 16000, Y = (20000 — 0) m —100 =150

Despite of Y = 150, it outputs Y = 100 because of Y_max = 100.
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Converting day, hour, minute, second and 1/1000 sec to TIME

TIME_EN(_UI _—
— (— ) Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
TIME_EN(_UI) DAY  :day
HOUR :h
BOOL | REQ DONE |- BOOL MN - mindte
INT(UINT) — DAY STAT | USINT SEC : second
INT(UINT) < HOUR OUT | TIME mSEC  :1/1000 second
INT(UINT) < MIN
INT(UINT) - SEC OutputDONE : On if done without error
INT(UINT) < mSEC STAT : State alarm
ouT : Time output value

m Functions

(1)
@

STAT 8 and does not execute any operation.

m Program Example

(1)
@)
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It converts day, hour, minute, second and 1/1000 second data to TIME type parameter.
If input is negative or if output result is output of the data expression range (0~49d17h2m47s295ms) of TIME type data, it generates

REQ TIME_EN

{ ' REQ DONE
DAY < DAY STAT
HOUR— HOUR ouT
MIN— MIN
SEC—H SEC
mSEC— mSEC

In case of DAY=1, HOUR=1, MIN=
In case of DAY=0, HOUR=0, MIN=30000, SEC=0, mSEC=0, it is OUT = T#0d20h20m0sOms

1, SEC=1, mSEC=1, itis OUT = T#1d1h1m1s1ms
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Separating TIME type data to day, hour, minute, second and
1/1000 second

TIM E—DE(—U I) Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
TIME_DE(_UI) IN : Time input
BOOL < REQ DONE |~ BOOL MODE  : Output mode(0~4)
TIME— IN STAT = USINT
USINT < MODE DAY |~ INT(UINT) [OutputDONE :On if done without error
HOUR  INT(UINT) STAT : State alarm
MIN  INT(UINT) DAY ~ :Day
SEC |~ INT(UINT) H%UR ;',\*A?#Jte
mSEC | INT(UINT) :
OVER_AL |- BOOL SEC - Second

mSEC : 1/1000 second
OVER_AL : Overflow alarm

m Functions

(1) Itoutputs TIME type input separately by day, hour, minute, second and 1/1000 second.
(2) Itoutputs as follows, depending on mode.
A.  MODE 0: display all day/hour/minute/second/ms
B. MODE 1 : display hour/minute/second/ms
C. MODE 2 : display minute/second/ms
D. MODE 3:display second/ms

E. MODE 4 : display ms only

(3) [fitis out of the range of output data, it outputs the max. value, (65535 in case of TIME_DE_UI) and sets OVER _AL.
(4) IFMODE is more than 5, itindicates STAT 8 and does not work.
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m Program Example

REQ TIME_DE
| | REQ DONE |~
IN| IN STAT -
MODE -4 MODE DAY -
HOUR |~
MIN
SEC |~
mSEC |-
OVER_AL |~
(1) Incaseof IN=T#1d1h1m1s1ms, MODE = 0; DAY =1,HOUR=1,MIN=  1,SEC=  1,mSEC= 1, OVER_AL=off
(2) Incaseof IN=T#1d1h1m1s1ms, MODE = 1; DAY =0, HOUR=25, MIN= 1,SEC=  1,mSEC= 1, OVER_AL=off
(3) IN case of IN =T#1d1h1m1s1ms, MODE = 2; DAY =0, HOUR= 0, MIN=1501, SEC= 1, mSEC= 1, OVER_AL=off
(4) Incase of IN =T#1d1h1m1s1ms, MODE = 3; DAY =0, HOUR=0, MIN= 0, SEC=32767, mSEC= 1, OVER_AL=on
(5) Incase of IN=T#1d1h1m1s1ms, MODE = 4; DAY =0, HOUR=0,MIN=  0,SEC= 0, mSEC=32767, OVER_AL=on
(6) Incase of IN=T#90061001ms, MODE = 0; input is modified and displayed as T#1d1h1m1s1ms.
The results are DAY=1, HOUR=1, MIN=1, SEC=1, mSEC=1, OVER_AL=off.
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Small signal cut filter
C UT(_R) Availability XGl, XGR
Flags -
Function Description
Input EN : Function execution request
CUT(_R) X : Input
B CuT : Small signal cut range (%)
BOOL 1 EN ENO = BOOL X_max : Max. input limit
INT(REAL) 9 X STAT = USINT X_min : Min. input limit
REAL— CUT Y | INT(REAL) -
INT(REAL) = X_max CUT_ACT |- BOOL Output ENO : On if done without error
INT(REAL) < X_min X_m@x_AL — BOOL STAT - State alarm
X_min AL [~ BOOL Y : Output value
CUT_ACT : CUT operation in progress.
X_max_AL : Input max. limit alarm
X min AL : Input min. limit alarm

m Functions

(1) inputis a value between [X_min] and [CUT% of X_min ~X_max], itis ignored and the system outputs X_min.

(2) Note that the reference pointis not 0 but [X_min].

(3) Forinput, the max./min. values are limited by X_max/X_min, which is notified by alarm: X_max_AL and X_min_AL.
. o . X_max - X_min

(4) Ifthe input of max./min. limitis X < X _min+ CUTT ,

it outputs Y = X_min and CUT_ACT is on.
(5) IFX_minis larger than X_max, STAT indicates 2 and outputs 0.

m Program Example

|| EN ENO |-
X X STAT |
5 CUT Y

16000— X_max  CUT_ACT |
04 X_min X_max_AL |-
X_min_AL

(1) IfXis 4000 : since itis notin 5% (CUT) of 16000 (Xmax - Xmin), 4000 is output with no change.
(2) IfXis 18000 : since it is limited to 16000, the value of 16000 is output and X_max_AL is on.
(3) IfXis 100 : since itis not more than 800, 5% of 16000, it outputs 0(X_min) and CUT_ACT is on.
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Deadband Application Output
D_BAN D(_R) Availability XGl, XGR
Flags -
Function Description
Input EN : Function execution request
X : Input
D_BAND{_R) OFFSET  : Output offset
BOOL— EN ENO I~ BOOL DB : Deadband half width
INT(REAL) | X Y [ INT(REAL) GAIN : GAIN(%) of Deadband section
INT(REAL) - OFFSET  DB_ACT I BOOL
U : m: 82 N Output ENO : On if done without error
Y : Output value
DB_ACT : Alarm if input is within DB
m Functions

Output Y is calculated by applying deadband to input X.

Since DB represents scale, it should be used through absolute value operation like |DB|.

Deadband is set with a range of |DB| ~ |DB|.

DB_ACT bitis on if input X is within deadband.

Both ends of deadband affect the output outside the deadband.

If operation result is out of the data expression range of integer(INT), the output is limited to INT (-32768 ~ 32767).

If operation resullt is out of the data expression range of real number (REAL), output is indicated “1 #nf00000 E+00Q’ or 1.4nf00000
E+000'and in the case, ENO bit is off.

(8) The l/O equation of deadband is as follows.

AT RETD
Jegrseih=

_____ OFFSET
GAIN / 100

A. UNDER THE BAND (X is not more than -|DB|) :

Y =X —(Gl/;—g\'xDB)+DB+OFFSET

B. IN THE BAND (X is within -|DB| ~ [DB}) :

v = CAN %)+ OFFSET
100

13-28



Ch 13. Process Control Library

C. OVERTHE BAND (Xis larger than |DB) :

Y =x + AN, bB) - DB + OFFSET
100
m Program Example
D_BAND ON D_BAND(_R)
| EN ENO
INPUT — X Y
10+ OFFSET  DB_ACT =
5- 0B
1004 GAIN
1. KFINPUTIis-8:
100
=8~ ( 1((;38IN) *5osy) + 508y +100rrser) = 2y,
2. IfINPUTIis 3: Xiswithin DB =5, DB_ACT is on
100
( 183(/).\|N) X3(X))+1O(OFFSET) :13(Y)
3. [fFINPUTIis 16:
100
16x) +( 1§8|N) %5 o)) ~S(os) +10(0prsery = 26,
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Delay Output
D ELAY(_R) Availability XGl, XGR
Flags -
Function block Description
Input REQ : Function block execution request
MAN : Manual mode
DELAY(_R) MAN Y  :Manual mode output
BOOL — REQ DONE t BOOL PAUSE :Pause
BOOL — MAN STAT = USINT X - Input
INT(REAL) o MAN_Y Y  INT(REAL) DELAY - No. of De|ay sample
BOOL - PAUSE . .
INT(REAL) o X Ts : Operation