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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
g 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.
& 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.

1 LSEcE ccrric



Safety Instruction

Safety Instructions when designing

7

/NWarning

» 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.

LD ELECTRIC




Safety Instruction

Safety Instructions when designing
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/\ Caution

» 1/0O signal or communication line shall be wired at least 200mm

away from a high-voltage cable or power line. If not, it may cause
abnormal output or operation.

Safety Instructions when designing
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/\ 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.
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Safety Instructions when wiring
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/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.
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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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Version  Date Remark Chapter
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(2) PIDAT 13-4
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Ch6.4.10~6.4.11
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Chl11.4~Ch11.5

V2.6 '13.06 1. PUTE and GETE instructions added Ch6.4.8
Ch11.2
V2.7 '"14.04 1. UDATA instructions added Chl1i
2. XPM_STC instruction added Chil1
3. CPT instruction information added Ch8
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V 3.0 '16.7 1. XPM_CRD instruction information modified Chi11
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V3.1 '17.3 1. Ch16. Motion Function Blocks added Chl6
2. Appb. Flag List(XMC) added Appendix5
V3.2 '18.2 1. GET_IP, SET_IP function added 11-16~11-19
2. IL(IEC) programming function added CH17
V3.3 '18.06 1. XPM_SETOVR, XPM_CAMA instruction added CH11
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V3.4 '18.09 1. SPA instruction added CH10
V3.5 '19.05 1. Motion instruction added CH16
(1) LS_OnOffCamEx instruction added
(2) NC_RetraceMove and other 9 instructions
are added
(3) File_Open and other 4 instructions are added
2. Motion Flags are added Appendix5
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V3.6 '20.05 . LSIS to change its corporate name to Entire
LS ELECTRIC
V3.7 '20.07 . GROUP instruction added
(1) GROUP_FIND, GROUP_MOVE, CH7
GROUP_FILL, GROUP_ROTATE,
GROUP_SHIFT
. Communication instruction added
(1) M GET LED CH11
V3.9 '20.12 . Contact added CH5
(LOADP NOT, LOADN NOT, ANDP NOT, ANDN
NOT, ORP NOT, ORN NOT)
. Instruction added CH5
(1) R_EDGE, F_EDGE
. Group Instruction added CH7
(1) GROUP_MOVE32, GROUP_FILL32
. ANY_MOVE instruction added CH7
(1) ANY_MOVE, ANY_MOVE2
. ARY SCH2 instruction added CH8
V4.0 '21.07 . ANY_CMP instruction added CH7
(1) ANY_CMP, ANY_CMP_NE, ANY_CMP_EQ
. SHIFT_A function example added CHS8
3. Applied item of SPA Function Block revised CH10
. Communication function block added CH11

(1) SET_CNET _PARAM, GET CNET PARAM
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About User's Manual

Thank you for purchasing PLC of LS ELECTRIC 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:/mww.Iselectric.co.kr/) and download the information as a PDF file.

Relevant User’'s Manuals

(for XGl, XGR)

Title Description
XG5000 User’s Manual XG5000 software user manual describing online function such as programming,
(for XGK, XGB) print, monitoring, debugging by using XGK, XGB CPU.
XG5000 User's Manual XG5000 software user manual describing online function such as programming,

print, monitoring, debugging by using XGI, XGR CPU.

XGK/XGB Instructions &

Programming User’s Manual

User's manual for programming to explain how to use instructions that are used
PLC system with XGK, XGB CPU.

XGI/XGR/XEC Instructions &

Programming User’s Manual

User's manual for programming to explain how to use instructions that are used
PLC system with XGI, XGR, XEC CPU.

XGK CPU User’s Manual
(XGK-CPUA/E/H/S/U)

XGK-CPUA/CPUE/CPUH/CPUS/CPUU user manual describing about XGK
CPU module, power module, base, IO module, specification of extension cable

and system configuration, EMC standard.

XGI CPU User's Manual
(XGI-CPUU/CPUHICPUS)

XGI-CPUU/CPUH/CPUS user manual describing about XGI CPU module,
power module, base, 10 module, specification of extension cable and system

configuration, EMC standard.

XGR Redundant Series

User's Manual

XGR- CPUH/F, CPUH/T user manual describing about XGR CPU module,
power module, extension drive, base, IO module, specification of extension cable

and system configuration, EMC standard.

XG-PM User’s Manual

XG-PM software user manual describing online function such as motion

programing, monitoring, debugging by using Motion Control Module.



http://www.lselectric.co.kr/
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Chapter 1. Introduction

1.1Overview

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.
> 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):It is a high-level PASCAL type language.
> Sequential Function Chart (SFC)



Chapter 1. Introduction

LSE ecrric | 1-2




Chapter 2. Software Structure

Chapter 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 — Basic Parameter

—— |/O Parameter
User Data Type

I Scan Program

—— User Function/Function Block

Task Program

2-1
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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, 1/0
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/O 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 results 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.

2-2
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Chapter 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.
> ldentifiers are used as variable names.
> Blank (space) is not allowed in identifiers.
> Incase 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 alphapet and number characters starting MAIN, 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#E0(decimal 224)
BOOL data 0, 1, TRUE, FALSE

1) Numeric data type

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.

\YARAVARVARVS



Chapter 3. Common Elements

> 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.

(a) 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 data is 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
Duration (no underiine) T#14ms, T#14.7s, TH#14.7m, T#14.7h
t#14.7d, #25h15m, $#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’'.

3-2
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Content Examples
Date D#1984-06-25
d#1984-06-25
Time of Day TOD#15:36:55.36
tod#15:36:55.369
) 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
XGIXGR/XEC PLC supports the following basic data types.
Size
No. Reserved Word Data Type (bits) 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 64 283~ 2651
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 orOor
1.175494351e-038 ~ 3.402823466e+038
-1.7976931348623157e+308 ~
-2.2250738585072014e-308
10°| LREAL Long Real Numbers ®4 | or0or2.2250738585072014¢-308 ~
1.7976931348623157e+308
11 | TIME Duration 32 T#OS ~ T#49D17H2M47S295MS
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
i DT#1984-01-01-00:00:00 ~
14 | DATE_AND_TIME | Date and Time of Day 64 DTH2163-06.06-23:59:59.999
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 ~ 16#FFFFFFFF
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 M| [ anvvIT | | ANv.STRING | [ ANYDATE | [ TIME
I
ANY_INT LWORD DATE_AND_TIME
| DIORD DATE
WORD TIME_OF_DAY
REAL LINT BYTE
LREAL DINT BOOL
INT
SINT
ULINT
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#Os
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

84 bit, range: 2#0000_...000 ~ 2#1111_...111, 16#0000000000000000 ~ 16#FFFFFFFFFFFFFFFF

# Unsigned Integer

7 0
UsINT [T 1171
8 bit , range: 0 ~ 255
15 87 0
UNnT [ ]
16 bit, range: 0 ~ 65,535
31 16 15 0
VOINT | [ L
32 bit, range: 0 ~ 4,294,967,295
63 32 31
LNt |

64 bit, range: 0 ~ 2%-1

# Integer (negative number is expressed as 2's complement)

7 0
SINT
8 bit, range: —-128 ~ 127
15 87 0
Nt T TI]
16 bit, range: —-32,768 ~ 32,767
31 16 15 0
ot [T ]
32 bit. range: -2,147,483,648 ~ 2,147,483,647
63 32 31 0
unNt [T T

64 bit, range: —263 ~ 263—1
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# 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 (0O: positive number; 1: negative number)
- Exponent: exponent of 2(25%%7: e=baobzs...b23, €=bezbse...s2)

- Fraction: a decimal fraction (Fraction: f=bz2b2:...bo, f=bs1bso...bo)

#Time
31 0
TIME | Piiiiib) bbb bbb
32 bit, range: 0 ~ 4,294,967,295ms ,T#49d17h2m47s295ms
# Date
63 48 47 32 31 0
DT  [ololololoioioiololoioioioioioio] & | | {11111l TbBL i1 iii i1 i DATEllL ]

15 87 0

WORD | #16% | 14067 | 4" | #g” |
16 bit, range: 0 ~ 9999
31 24 23 16 15 87 0
DWORD [ 40" | #16% | 40% | 0% | 1% | 16 [ ho't | 49 |
32 bit, range: 0 ~ 99,999,999
63 48 47 32 31 16 15 0
LWORD | 16'8 | 40™* | 40 [ 719" [ 1o™ | 10™ | 1o% | 46% [ o7 | he® | ho%t | ho% | 46% | 4% [ ho' | ho% |
64 bit, range: 0 ~ 9,999,999,999,999,999

3-6
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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).

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

> Adirect 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 I 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 hits) 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
%][Location Prefix][Size Prefix] n1.n2.n3
Number 1,Q M, R, W
. The nlth data according to [size prefi
nl Base number (starting from “0”) . . ing to [size prefix
(starting from “0”)
. The n2th f the nilth i
n2 Slot number (starting from “0”) e n2th data of the nlth data (starting

from “0”) : available to omit

n3 data according to the [size prefix] (starting

n3 from “0")

Not used
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Examples
%QX3.1.4 or %Q3.1.4

%IW2.4.1
%MD48
%MWA40.3

4" output of no.1 slot on no.3 base (1 bit)
1s'word input of no.4 slot on no.2 base (16bits)
48" double word memory

39 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 readiwrite
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 VALL, 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 % I 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_SW 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 internal 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.

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

CASE ... OF ... ELSE ... END_CASE
CONFIGURATION ... END_CONFIGURATION
Name of data type

DATE#, D#DATE_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)

3-11

3.4.1 Function

>

\ARVARVARVERVS

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.

> Afunction 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.

> Aprogram does not have input/output variables.

> Aprogram can call functions or function blocks.



Chapter 3. Common Elements

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 internally.

Function/Function Block ) 2l
[ame: Iﬁﬂﬂ x|  Search |
List
" Function

= Function Block
v Function/Function Block

Category Function List

- EES_TO_BCD il

nale Lonversion
&rray Dperation
Bistable

Bit Operation
Bit Shifting

Clock

Tarnrnnn Cateal

Function Information
Description:

Mawx, Mo, of input: |8

4D
sooL o oo Lo Qulleothet T D

AY — IMT O DUT | ANY

A 4 INZ

0, | Cancel

| 312
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Variable Addition/Edit 2| x]
Variable: m oF I
Data Type:  [BOOL =] _ Cancel |
Yariable Type: |\-".-’-‘-.Fi j
Memory ;

Bllocation: | Zeftings, |
Initial Value: | |mitialization, ,, |
Trigger: | vl [~ Retain

Description:

> Aninternally 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 - HewPLC HE

Progiam Check. | Duplicated Cail Check |

— Check Items
¥ Lagic emrar

W Grammar ermar

rreferenced label; IWarning 'I
Urreferenced subrautine: Iwaming vI
[ Duplicated coil emar IE”.;.r vI

— Otherz

( V¥ Stiict twpe check
T L BATE SEE

I'W'arning ¥ I

[ Check program size

— Check Range
= Cument program(M ewProgram]

% Al programs

o |

Cancel Apply

L=2ELECTRIC
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3.5.2 Function Selection Rules

> Ifaninput variable is of multiple data type, then, an internally used function is used to determine the type of the output
variable.

D> 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’.

3-14



Chapter 4. SFC(Sequential Function Chart)

Chapter 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

| St |%Initialstep
-+ T

[ s2 | {nN] WOTER.ON |&—— action name
N AFM_UP ¢&—— action

- T2

step %a selection
\|: branch
transiton———>— 13 T9
(5] s

T
— T10 T12

THERE¢——1Ump

transition name
ESEI | transition

—1 T5 LIMIT1 \l; name
I |
|:s§| S10 S12
716
A
417

label ———>THERE

d qualifier
[ s8 |—{ so| aras_ON

T8
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4.2 SFC Structure

4.2.1 Step

[>  Step indicates 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___|51 initial step transition condition
(Transition Conditon)

4 T1

|:SZ| step

-+ T2

> If anexttransition 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.

>  Atransition 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.

> There must be a transition between steps.

— T1
EZI TRANT

The content of TRAN1

%1X0.0.1  %1X0.0.3 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 step is 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 O.

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

ACTION1

ACTI0ON2

%1X0.0.0
(

L st |
— T1
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 S1 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.

4

— (Cr—
—|B
A o

%MXO %1X0.0.0 %QX0.0.0

POSTSCAN

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

Step connected by N

J A4
Action J—\_|
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2) S (Set)

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

RS
Step connectedby S < S Q1 | Action

Step connected by R — R

Step connected by S —I
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 qualifier.

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

Step connected by L J I—
Action —I 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
Step connected by D IN Q + Action
T4 PT ET |

1 I

—

Action I—

Step connected by D

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 J I—
1 scan
Action —|_|
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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 —I—I
—L

Actiong I_
Step connected by R |_|—

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
N Q S Q1 | Action

Step connected by DS —

THPT ET[ R1

Step connected by R

—

Action g

I
Step connected by DS J T
I
[ L

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 | S Q1 AND |~ Action
Step connected by R — R1 TON
IN Q@ ——(d
T PT ET |

Step connected by SL

|
|

Action

:
—

Step connected by R
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4-9

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.

]
—+ T
E r

+ 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 next is 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

T T T4 T5
[ s2 S4 S5

-T- T2 I T6 T 17

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

* |f 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..

* |f 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

7

- 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-+->52-->S3--->S4-+->S5
I SN -y A—
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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

® The order of activation
—>S1 —>S2—>S3 —

> Itis 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 at the end of selection branch S2 activates after S5.

T1
ABC
S2
-T- T2
5]
-+ T3 T5
AEIBC
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2) Jump within a parallel branch

=T
LABELT djw

— T7
LABLE1
' [se]
S4
T4
S5
T T5
3) You can not jump inside a parallel branch.
T T1
LABELT Ejs 5
S2
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Chapter 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. 1
Line0 This is an example of LD program function
THERE ¢ Function N
Label START TON block  siaN ADD P
— Linef | | IN Q |/} N ENO ()
Line2 SET_TIME < PT ET = CUR_TIME DATA1 — IN1 OUT | DATA3 coi l
rung Line3 DATAZ — IN2
%10.0.0 STOP - .
Lined I/I I I ve_rtlcal jump label
Hor izontal link
DOWN T contact link HERE
L Lines | |
bus line —

5.2 Bus

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

No Symbol Name Description
! 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

It 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
When the BOOL variable (marked with ***) is On, which
) o Normally open contact transmits the state of the left connection line to the right
_| I_ connection line. Otherwise, the state of the right
connection line is Off.
When the BOOL variable (marked with **) is Off, which
il transmits the state of the left connection line to the right
2 Normally closed contact o . !
_| / I_ connection line. Otherwise, the state of the right
connection line is Off.
State transition-sensing contact
No Symbol Name Description
- . . When the BOOL variable (marked with ***), which was
Positive Transition- . . . . S
3 _ off in the previous scan is On, it maintains On state
Sensing Contact .
—| P I— during one scan (current scan).
- _ . When the BOOL variable (marked with ***), which was
Negative Transition- . . . . s
4 _ On in the previous scan is Off, it maintains On state
Sensing Contact o
—| N l— during just one scan (current scan).
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State transition-sensing contact

No Symbol Name Description
Fxx Positive Transition- When the BOOL variable (marked with ***), which was On
5 F/H Sensing Normally Closed | in the previous scan is Off, it maintains Off state during one
Contact scan (current scan).
i Negative Transition- When the BOOL variable (marked with ***), which was Off
6 Sensing Normally Closed | in the previous scan is On, it maintains Off state during just
i —
Contact one scan (current scan).

If the result of the operation before detection of positive

Positive Transition conversion was Off in the previous scan, it turns On in

7 ﬂ _Sensing the current scan, and only when the state of the left
connector is On, the state of the right connector turns On

during the current scan.

If the operation result before the negative conversion
Negative Transition detection was On in the previous scan will be Off in the
8 I3y -Sensing current scan, and only when the left connector is On, the
right connector will be On during the current scan.

5.5 Coll

> The coil 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.

[>  Caoils 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.
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Latched Coils
No. [ Symbol Name Description
ok It sets the associated BOOL variable (marked with ***) to on
3 (S)— Set (Latch) Cail when the left link is in the on state and remains set until reset by
a Reset coil.
ok It sets the associated BOOL variable (marked with **) to off
4 | {R)— Reset (Unlatch) Coil when the left link is in the on state and remains reset until set by
a Set caoill.
State Transition-sensing Coils
No. [ Symbol Name Description
ok Positive Transition If the state of its left connection that was off in the previous scan
5 (P}— Sensing Coi is on in the current scan, the associated BOOL variable (marked
g with ***) is on during the current scan.
ok Negative Transition If the state of its left connection that was on in the previous scan
6 —(N)— gSensin Coil is off in the current scan, the associated BOOL variable (marked
g 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.

Example

SEL CLK_U CTUD
EN  ENO /| cu W FuLL
START 4 G ET REG1 CLK_.D — CD CD p~ STOP
VAL1 —< INO RESET 4 R CV  DOWN
VAL2 —| IN1 SWITCH — LD
PLAN — PV
Function
Function
block
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5-5

*

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.

Example
Bool type input/output
of funpction
ABS EQ LIMIT
EN ENO | — EN ENO |- — EN ENO
IN1 ouT — IN1 ouT — MN ouT
— IN2 —IN
— MX
T1 F1 C2
TOF F_TRIG CTU
IN o-| - ok o-| _>|—cu Q
A
PT ET —R (Y
- PV

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 [

H |

CLK

REG1

SWITCH

[y
I NT
START

[o
1PT
CON1

/—

DOWN

EN

IN1

ABS
ENO

ouT

— |

EMERGE

PLACE1

— 00

PLACE2

Line4

PLACE1
Line5

Lineb [—

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 to the output and then insert the contact to it.

TEST —

T2
TON

PT

START

({ !

CON2

\ 7

STOP
(/)

START  VALT
| o

/| 1Pl
STOP  VAL?

A

Example
CLK ADD RESET
—| |—EN ENO—|
PLAN — IN1 OUT F po
DOWN — IN2
T4
CON2 SWITCH ToF
o e R
TEST < PT ET |-

REG1

S1
St Q1

REGT

_____4

CONT

EMERGE

{ \
\ U

/|
CON2
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Chapter 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.

6-1

Function Group Function Input data type | Output data type | Remarks

ARY_ASC_TO_*** ARY_ASC_TO BYTE WORD(ASCIl)| BYTE -
ARY_ASC_TO BCD WORD(ASCIIl)| BYTE (BCD) -
ARY BYTE TO *** ARY BYTE TO ASC BYTE WORD(ASCII) -
ARY BCD TO *** 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 DINT -

(BCD)
LWORD_BCD_TO_LINT LWORD LINT -

(BCD)
BYTE_BCD_TO_USINT BYTE (BCD) USINT -
WORD_BCD_TO_UINT WORD (BCD) UINT -
DWORD_BCD_TO_UDINT| DWORD UDINT -

(BCD)
LWORD_BCD _TO_ULINT| LWORD ULINT -

(BCD)
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_TO_*** 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 -
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Function Group Function Input data type | Output datatype | Remarks
LREAL TO *** 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 -
LREAL TO *** 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_TO_*** 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_TO_*** 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_TO_*** DINT_TO_SINT DINT SINT -
DINT_TO_INT DINT INT -
DINT_TO_LINT DINT LINT -
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Function Group Function Input data type | Output datatype | Remarks
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 -
DINT_TO_** 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_TO_** UINT_TO_SINT UINT SINT -
UINT_TO_INT UINT INT -
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Function Group Function Input data type | Output datatype | Remarks
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 -

UINT_TO_*** 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_TO_*** 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 -
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Function Group Function Input data type | Output datatype | Remarks
ULINT_TO_LREAL ULINT LREAL -
ULINT_TO_STRING ULINT STRING -
BOOL_TO_*** 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 -
BOOL_TO_*** 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 -
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Function Group Function Input data type | Output datatype | Remarks
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 -

DWORD_TO_*** DWORD_TO_STRING DWORD STRING -
LWORD_TO_*** 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 -
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Function Group Function Input data type | Output datatype | Remarks
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_TO_*** TOD _TO_UDINT TOD UDINT ]
TOD _TO_DWORD TOD DWORD ]
TOD _TO_STRING TOD STRING ]
DT_TO_*** DT TO LWORD DT LWORD ]
DT TO DATE DT DATE )
DT TO TOD DT TOD )
DT TO STRING DT STRING )
w* TO BCD SINT TO BCD BYTE SINT BYTE (BCD) -
- INT TO BCD WORD INT WORD (BCD) -
DWORD -
DINT_TO_BCD_DWORD DINT (BCD)
LWORD -
LINT_TO BCD_LWORD LINT
_TO_BCD_LWO (BCD)
USINT TO BCD BYTE USINT BYTE (BCD) -
UINT_TO_BCD_WORD UINT WORD (BCD) -
DWORD -
DINT_TO_BCD_DWORD DINT
U _TO_BCD_DWO U (BCD)
LWORD -
ULINT_TO_BCD_LWORD ULINT
- - - (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 -
5 EXP Natural exponential operation -
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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 , ) -
13 RAD LREAL Convert degree into radian
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 <=IN1+IN2 +...+INn) -
2 MUL Multiplication (OUT <=IN1 *IN2 * ... * INn) -
Operation function of which input number is fixed.
3 SUB Subtraction (OUT <= IN1 - 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) )
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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) )
2 OR Logical OR (OUT <=IN1 ORIN2 OR ... OR INn) )
3 XOR Exclusive OR (OUT <= IN1 XOR IN2 XOR ... XOR INn) )
4 NOT Reverse logic (OUT <= NOT IN1) )
5 XNR Exclusive logic AND (OUT <= IN1 XNR IN2 XNR ... XNR INn) )

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) )
2 MAX Produces the maximum value among input IN1,...INn )
3 MIN Produces the minimum value among input IN1,...INn )
4 LIMIT Limits upper and lower boundaries )
5 MUX Outputs the Kth input among input IN1,...INn )

6.1.5 Data exchange function

No. Function Description Remarks
1 SWAP BYTE Swaps upper NIBBLE for lower NIBBLE data of BYTE. )
SWAP WORD Swaps upper BYTE for lower BYTE data of WORD. )
SWAP DWORD Swaps upper WORD for lower WORD data DWORD. ]
SWAP LWORD Swaps upper DWORD for lower DWORD data of LWORD. ]

2 ARY_SWAP BYTE Swaps upper/lower NIBBLE of BYTE elements in array.

ARY _SWAP WORD [ Swaps upper/lower BYTE of WORD elements in array.

ARY SWAP DWORD| Swaps upper/lower WORD of DWORD elements in array.

ARY SWAP LWORD| Swaps upper/lower DWORD of LWORD elements in array.

6.1.6 Comparison function

No. Function Description (n can be extended up to 8) Remarks
1 ‘Greater than’ comparison )
o1 OUT <= (IN1>IN2) & (IN2>IN3) & ... & (INn-1 > INn)
2 GE ‘Greater than or equal to’ comparison )

OUT <= (IN1>=IN2) & (IN2>=IN3) & ... & (INn-1 >= INn)

3 EQ ‘Equal to’ comparison
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OUT <= (IN1=IN2) & (IN2=IN3) & ... & (INn-1 = INn)

4 E 'Less than or equal to' comparison )
OUT <= (IN1<=IN2) & (IN2<=IN3) & ... & (INn-1 <= INn)

5 T ‘Less than’ comparison )
OUT <= (IN1<IN2) & (IN2<IN3) & ... & (INn-1 < INn)

6 NE ‘Not equal to’ comparison )
OUT <= (IN1<>IN2) & (IN2<>IN3) & ... & (INn-1 <> INn)

6.1.7 Character string function

No. Function Description Remarks
1 LEN Find a length of a character string B
2 LEFT Take a left side of a string (size of L) and output it B
3 RIGHT Take a right side of a string (size of L) and output it B
4 MID Take a middle side of a string (size of L from the Pth character) B
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) B
8 REPLACE Replace a size of L from the Pth character of the first string by the )

second string
9 FIND Find a starting point of the first string which has a same pattem )
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) )
2 SUB_TIME Subtract time (time/time of day/date and time subtraction) )

SUB DATE Calculate time by subtracting date from date )
SUB_TOD Calculate time by subtracting TOD from TOD )
SUB DT Calculate time by subtracting DT from DT ]
3 MUL_TIME Multiply number to time )
4 DIV _TIME Divide time by number )
5 CONCAT TIME Concatenate date to make TOD )
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6.1.9 System control function

6.1.1

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 )
8 MCS Master Control )
9 MCSCLR Master Control Clear )

10| FALS Self check(error display) )

11 OUTOFF Output off ]

6.1.10 File function

No. Function Description Remarks
1 RSET Setting file register block number )
2 | EBCMP Block comparison )
3 | EMOV Reading data from the preset flash area )
4 | EERRST Flash memory related error flag clear )

1 Data manipulation function

No. Function Description Remarks
1 MEQ_ *** Compare whether two inputs are equal after masking )
2 DIS *** Data distribution i
3 UNI_*** 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 )
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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 FIFO *** First In First Out ]
2 LIFO *** Last In First Out ]
6.2 MK (MASTER-K) function
No. Function Description(n can be extended up to 8) Remarks
1 ENCO BWD,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_B,wW,D,L Move part of a bit string )
6 INC BW,D,L Increase IN data -
7 DEC B,W,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 *** Filing 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 )
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9 ROTATE A *** Rotates array elements
10 ARY CMP EQ Equivalent comparison of the two Array Elements )
11 ARY CMP NE Not equal comparison of the two 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 )
6.4.2 - detection function block
No. Function Block Description Remarks
1 R TRIG Rising - detector )
2 F TRIG Falling - 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 )
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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 )

6.4.5 File function block

No. Function Block Description Remarks
1 EBREAD Read R area data from flash area )
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 )
4 SPA Solar Position Algorithm

6.4.7 Communication function block

No. Function Block Description Remarks
1 P2PSN Station no. setting ]
2 P2PRD Read area setting )
3 P2PWR Write area setting )
4 SEND UDATA User defined data send -
5 RCV UDATA User defined data receive -
6 SEND DTR Communication ready signal send -
7 SEND RTS State signal of receive buffer send -
8 GET IP Read local ethermnet information -
9 SET IP Local ethemet information setting -
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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) )
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) )

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) )

6.4.10 Positioning function block (APM)

No. Function Block Description Remarks
1 APM_ORG Retumn 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 -
8 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
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No. Function Block Description Remarks
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 Retumn 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 -
25 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 -
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 B
41 APM_SRD Reading run info -
42 APM_ENCRD Reading encoder value -
43 | APM_JOG Jogrun -
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 -
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6.4.11 Positioning function block (XPM)

No. Function Block Description Remarks
1 XPM_ORG Retumn 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 -
B XPM_PSO Positioning speed override _
17
18 | XPM_NMV Continuous run -
19 | XPM_INC Inching run -
20 XPM_RTP Retumn 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 -
2% XPM_ATEA Plural teaching(ROM, RAM) -
27 | XPM_SBP Basic parameter setting -
28 XPM_SEP Extension parameter setting -
o9 | XPM_SHP Original point retumn parameter setting XPM
30 XPM_SMP Manual operation parameter setting -
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No. Function Block Description Remarks
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-PN8A/B
43 XPM_JOG Jogrun -

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-PN8SA/B
50 | XPM_DCON Disconnect servo communication XGF-PN8A/B
51 XPM_SVON Servoon 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-PNSA/B
58 XPM_SVIRD Servo extemnal 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
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No. Function Block Description Remarks
63 XPM_LRD Latch position data read XGF-PN8A/B
64 | XPM_LCLR Latch reset XGF-PN8A/B
65 | XPM_LSET Latch set XGF-PN8B
66 XPM_STC Torque synchronization XGF-PN8A/B
67 | XPM_PHASING Phase Compensation XGF-PN8A/B
68 XPM_SSSD 32bit Speed Synchronization XGF-PN8A/B
69 XPM_SSSPD 32bit Speed Synchronization with Position XGF-PN8A/B
70 | XPM_SETOVR Velocity/Acceration/Decceleration Override XGF-PN8A/B
71 | XPM_CAMA Absolute Position CAM Run XGF-PN8A/B
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 )
6.6 Motion Function Block
NO. | Function Block | Description Remarks
Single Axis Motion Command
1 MC_Power Servo On/Off -
2 MC_Home Perform the search home -
3 MC_Stop Stop immediately -
4 MC_Halt Stop -
5 MC_MoveAbsolute Absolute positioning operation -
6 MC_MoveRelative Relative positioning operation -
7 MC_MoveAdditive Additive positioning operation -
8 MC_MoveVelocity Specified velocity operation -
Absolut iti fi i ith ifi loci
9 MG_MoveContinuousAbsolute os::; :Ot—; position operation ending with specified velocity i
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NO. Function Block Description Remarks
10 MC MoveContinuousRelative Relati\{e position operation ending with specified velocity i
- operation
1 MC_TorqueControl Torque control -
12 MC_SetPosition Setting the current position -
13 MC_SetOverride Velocity/Acceleration override -
14 MC_ReadParameter Read Parameter -
15 MC_WriteParameter Write Parameter -
16 MC_Reset Reset axis error -
17 MC_TouchProbe Touch probe -
18 MC_AbortTrigger Abort trigger events -
19 MC_MoveSuperimposed Superlmposed operation -
20 MC_HaltSuperimposed Superlmposed operation halt -
Multiple Axes Motion Command
21 MC_Camlin Camming run -
22 MC_CamOut Camming stop -
23 MC_Gearlin Electrical gearing run -
24 MC_GearOut Electrical gearing disengage -
25 MC_GearlnPos Electrical gearing by specifying the position -
26 MC_Phasing Phase compensation -

Group Motion Command

27 MC_AddAxisToGroup Adds one axis to a group in a structure AxesGroup -
28 MC_RemoveAxisFromGroup Removes one axis to a group in a structure AxesGroup -
29 MC_UngroupAllAxes Removes all axes from the group AxesGroup -
30 MC_GroupEnable Changes the state for a group from GroupDisabled to i
GroupEnable
31 MC_GroupDisable Changes the state for a group to GroupDisabled -
32 MC_GroupHome The AxesGroup to perform the search home sequence -
33 MC_GroupSetPosition Sets the Position of all axes in a group without moving -
34 MC_GroupStop Stop a Group immediately -
35 MC_GroupHalt Stop a Group -
36 MC_GroupReset Reset a group error -
37 MC_MovelLinearAbsolute Absolute positioning linear interpolation operation -
38 MC_MovelinearRelative Relative positioning linear interpolation operation -
39 MC_MoveCircularAbsolute Absolute positioning circular interpolation operation -
40 MC_MoveCircularRelative Relative positioning circular interpolation operation -
41 LS_Connect Connect servo drives -
42 LS Disconnect Disconnect servo drives -
43 LS _ReadSDO Read SDO -
44 LS WriteSDO Write SDO -
45 LS SaveSDO Save SDO -
46 LS EncoderPreset Encoder preset -
47 LS Jog JOG operation -
48 LS ReadCambData Read CAM data -
49 LS _WriteCamData Write CAM data -
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NO. Function Block Description Remarks
50 LS ReadEsc Read ESC -
51 LS WriteEsc Write ESC -
52 LS CamSkip Skip CAM -
53 LS VarCamin Variable CAM operation -
54 LS VarGearin Variable gear operation -
55 LS VarGearlnPos Variable positioning gear operation -
56 LS ReadCAM tableSlavePos Read the slave location of the CAM table -
57 LS InverterWriteVel Write inverter speed -
58 LS InverterReadVel Read inverter speed -
59 LS_InverterControl Write inverter control word -
60 LS InverterStatus1 Read inverter status 1 -
61 LS InverterStatus2 Read inverter status 1 -
62 LS_SyncMoveVelocity Speed control operation (csv mode) -
63 LS ReadCamTableMasterPos | Read the Master Location of the CAM table -
64 LS OnOffCam Switch CAM table for on, off or skip operation -
65 LS_RotaryKnifeCamGen Generate rotary cutter CAM profile -
66 LS CrossSealCamGen Generate cross sealer CAM profile -
67 LS OnOffCamEx Extended Switch CAM table for on, off or skip operation

Coordinate System Command

68 MC_SetKinTransform Machine information setting -
69 MC_SetCartesianTransform PCS setting -
70 LS SetWorkSpace Work space sefting -
71 LS MoveLinearTimeAbsolute Time—l linear interpolation operation for abolute position of i
- coordinate system
7 LS MovelinearTimeRelative Time—l linear interpolation operation for relative position of i
- coordinate system
73 MC MoveCircularAbsolute2D Circulgr interpolation operation for absolute position of i
- coordinate system
) . Circular interpolation operation for relative position of
74 MC_MoveCircularRelative2D . -
- coordinate system
75 MC_TrackConveyorBelt Synchronization setting of the conveyor belt -
76 MC_TrackRotary table Synchronization setting of the rotary table -
77 LS RobotJOG JOG operation of the coordinate system -
78 LS SetMovePath Set path operation data -
79 LS ResetMovePath Delete path operation data -
80 LS _GetMovePath Read path operation data -
81 LS_RunMovePath Perform path operation -
NC Control Commands
82 NC_LoadProgram Specify NC program -
83 NC_BlockControl Specify Block operation -
84 NC_Reset reset -
85 NC_Emergency Emergency stop -
86 NC_CycleStart Start automatic operation -
87 NC_FeedHold Feed Hold -
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NO. Function Block Description Remarks
88 NC_Home Homing -
89 NC_RapidTraverseOverride Rapid traverse override -
90 NC_CuttingFeedOverride Cutting feed override -
91 NC_SpindleOverride Spindle override -
92 NC_M codeComplete M Code operation completed -
93 NC_ScodeComplete S Code operation completed -
94 NC_TcodeComplete T Code operation completed -
95 NC_ReadParameter Read NC parameters -
96 NC_WriteParameter Write NC parameters -
97 NC_RetraceMove Reverse operation
98 NC_BlockSkip Block skip
99 NC_DryRun Dry run
100 |NC_ToolMode Tool escape/return operation
101 |NC_ReadToolMode Check tool operation mode
102 |NC_Mirrorimage Mirror image
103 |NC_SpindleControl Spindle operation control
104 |NC_BlockOptionalSkip Optional block skip
105 |NC_ManualToolComp Adjust amount manually
106 [NC_ChgSpindlieGear Gear selection signal

File Commands

107 |FILE_OPEN Open file in SD memory card
108 |FILE_CLOSE Close file in SD memory card
109 |FILE_WRITE Write files to SD memory card
110 |FILE_READ Reading files in SD memory card
M FILE_SEEK Move SD memory card inside
Others
112 |PID PID Operation -
113 |LINAC Linear Acceration Command 1 -
114  [SLINAC Linear Acceration Command 2 -
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Chapter 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, XMC
Flags _ERR, LER
Function Description

IN, OUT should be the same data type.

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

- ol 22 = [ o O]
vawe 8 EB/S 8252222223502 5856 ¢
ANY type variable @l D= F| 3 = S| E o8 %
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

N

<

QO

c

]
l

ABS

ENO
outT

— 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) If VALUE =-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

O[T T[T T[T T[0]0[T]eseeeo)

l

OUTPUT (OUT): ABS_VALUE (INT)=7 [OJOJOJOJOJOJOJOJOJOJOJOJO]1]1]1]16#0007)
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Arc Cosine operation
ACOS Availability XGI, XGR, XEC, XMC
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 1=BO0L Output ENO: outputs EN value as it is
ANY_REAL — IN OUT |~ ANY_REAL
OUT: Arc Cosine (radian)
IN, OUT must be the same data type.
2wl ol 82 = Ele| g 2 w Q
vawe |2 £ 8910 2522525350258 5 ¢
ANY type variable @ o273 =) = -1 %
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
} } EN

INPUT —

N

ACOS
ENO

ouT

— RESULT

2)ST

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

(1) If the transition condition (%I1X0.1.3) is on, Arc Cosine operation function, ACOS executes

(2) f INPUT is 0.8660... (+/3 /2), RESULT will be 0.5235... (16 rad = 30°).
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Addition
AD D Availability XGI, XGR, XEC, XMC
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 1= 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— IN2
- OUT: added value
IN1, IN2, ..., OUT must be the same data type.
[a i) O}
2w O g ¥ | = Fl -l Bl =lEBE|lE| A 2| w| w
. 0 X E pd zZ| z g E| Q| | Z
Variabl 0|0 | Z Z | Z| 5| £ 8|5 = (@]
ariable 8 % g % % 5 £ 855 25 % = é x| E g 2o E
ANY type variable
IN1 o| o o o| ol o
IN2 o| o o o| ol o
ouT o o o o o o o o o
m Function

1. ltadds input variables up (IN1, IN2, ..., and INn, n: number of inputs) and produces output ,OUT.
OUT = INT1+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.#QNANO0000000000e+000).
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m Program Example

1)LD
SWIXO ADD
|| EN  ENO |-
VALUET — INT  OUT |~ OUT_VAL
VALUE2 — IN2
VALUE3 — IN3
2)sT

OUT_VAL := ADD(EN:=%MX0, IN1:= VALUE1, IN2:= VALUEZ, IN3:= VALUE3);

(1) Ifthe transition condition (%MXO0) is on, ADD function executes
(2) If input variable VALUE1 = 300, VALUE2 = 200, and VALUES = 100, output variable OUT_VAL = 300 + 200 + 100
=600

INPUT (IN1) : VALUE1 (INT) = 300(16#012C) [0]0[0J0J0JOJO]1]0]0[1]0]1]1]0]0]
+(ADD)

(IN2) : VALUE2(INT) = 200(16#00c8) [0[0]0[0[J0[0J0J0[1]1]0]0[1]0]0]0]
+(ADD)

(IN3) : VALUE3(INT) = 100(16#0064)  [0]0]0J0[0[0J0]0]0[1[1]0]0[1]0]O0]

l

(OUT): OUT_VAL(INT) = 600(16#0258) [0]0J0]0]0J0]1]0]0[1]0][1]1]0]0]0]
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Time addition
AD D_TI M E Availability XGI, XGR, XEC, XMC
Flags ERR, LER
Function Description

Input EN: executes the function in case of 1

IN1: reference time, time of date

ADD_TINE IN2: time to add
BOOL —{ EN ENO — BOOL Output  ENO: without an error, it is 1
TIVE, TOD,OT — N1 OUT [~ TIME, T0D.OT OUT: added result of TOD or time
TIME < N2
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.
Jlwl 9 E Q = [ . - w 0]
vaae |8 &89 825 28525308 Ek85E
ANY type variable R A= = >33 F|0B %
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) [IfIN1is 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#49D17H2MA7S295MS

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
%IX0.1.0 ADD_T IME
} } EN ENO |
START_TIME - IN1  OUT  END_TIME
WORK_TIME —{ IN2
2)ST

END_TIME := ADD_TIME(EN:= %1X0.1.0, IN1:= START_TIME, IN2:= WORK_TIME);

(1) Ifthe transition condition (%1X0.1.0) 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

l

OUTPUT (OUT) : END_TIME (TOD) = TOD#10:40:20.5
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Logical AND (Logical multiplication)

AN D Availability XGI, XGR, XEC, XMC
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.
—'LIJDEQI— ElelEBElelEBElEl I 2 wlwla %
. o o [ Z Z| Z = = | £
e 851882 5238358358388¢F385¢
ANY type variable
IN1 o | o
IN2 o| o
ouT o | o

m Function

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

IN1

IN2

1111 ..... 0000

1010..... 1010

OuT 1010 ..... 0000
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m Program Example

1.LD
%IX0.1. 1 AND
|| EN  ENO [
W10 - INt - OUT |- %988'0'
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).

711



Chapter 7. Basic Functions

ASIN

Arc Sine operation

Availability XGl, XGR, XEC, XMC
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.
S lwl ol B 21 = El el ElelElE| 23| 2|lwlw|a %
vaiabe | Q| E | 5|0 0|2z 2/ 22|22/ 23 85/ k5 8|K|%
ANY type variable Bl 2 /5@ =6/ 385853 F3&F"°E
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
} } EN

INPUT —

N

ASIN
ENO

ouT

— RESULT

2.ST

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

... (/3 radian = 60°).



Chapter 7. Basic Functions

Arc Tangent operation
ATAN Availability XGI, XGR, XEC, XMC
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.
ol w0l B2 = El =] o 2 w O]
vaiwle |8 £ 18 96125/ 2 2528353 8z2586 ¢
ANY type variable @ ol =33 =) 5|5 x5 F| 0 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
%1X0.1.3 ATAN
|| EN  ENOf-
INPUT —{ IN OUT (- RESULT
2.8T

RESULT := ATAN(EN:=%IX0.1.3, IN1:= INPUT);
(1) If the transition condition (%IX0.1.3) 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
%%k
BC D_TO_ Availability XGI, XGR, XEC, XMC
Flags ERR, LER
Function Description
Input  EN: executes the function in case of 1
BOD_TO_x IN: ANY_BIT (BCD)
BOOL — EN ENO |~ BOOL
* — IN ouT |- .
ANYBIT ANYINT Output ENO: outputs EN value as itis
OUT: type-converted data
2wl 212 = ElelEle Bl ol 2| w|w 9
; o] x E Z Z| z 3 E| Q| |2
Variable S &Sl ololz|l&lz|lz|g|zl & 5 1 =S| % ol K&
ANY type variable @ o 2259 5638585 3 g/ g F & F £
IN o| ol o] o
ouT o|lo]o|o|lo]o]|ofo
*ANY_BIT : exclude BOOL from ANY_BIT type.
m 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_DlNT DWORD DINT It converts BCD data into an output data type.
It rts only when the input dat is a BCD
LWORD BCD_TO LINT LWORD LINT coverts only when the input date type is a BC
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 willbe 0 and _ERR, _LER flags are set.

m Program Example

1.LD
A BCD_TO_ x#x
I I EN ENO
BCD_VAL —| 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 (%MXO0) 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) :BCO_VAL (BYTE) = 1622 [O]O]1]0]0]0[1]0]

l (BCD_TO_SINT)

OUTPUT (OUT): OUT_VAL (SINT) =22 [O]OJOJ1]0]1[1]0]
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BOOL type conversion
*k%
BOO L_TO_ Availability XGl, XGR, XEC, XMC
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
BOOL — IN OUT |~ ~ANY_BIT o
ANY_INT Output ENO: outputs EN value as it is
STRING OUT: type-converted data
2wl 212 = ElelEle BElEl ol 2wl w e
' Q AR z| Bz Z| z| 2|2 Nl = E|lBlE &
ANY type variable Vaieble | o | & g = % 52|58 5 3 5 3 3 D L E|S R0 £
ouT o o o o o o o o o o o o 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

*kk

ST language doesn’t support BOOL_T
In case of BOOL_TO_BYTE

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

(1) Ifthe transition condition (%MXO0) 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
JEBOOL_TO_S INT)

OUTPUT (OUT): OUT_VAL (BYTE) = 16#1 [0]0][0[0]0[0|0[1]

7-18



Chapter 7. Basic Functions

719

BYTE type conversion
YT *k*%
B E_TO_ Availability XGI, XGR, XEC, XMC
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 ouT _*ﬁm—?g Output ENO: outputs EN value as it is
STRING OUT: type-converted data
2wl 212 = ElelEle Bl ol 2| w| w e
; Q x E Z Z| z 3 E|l Q| |2
Variabl |0\ Z2 Z|z 4 < = o
ANY type variable anee 2 E g % = 0 £/8/ 5 815/ 8|> é x| F gl e 0 %
ouT o|lo|lo]o|o|lo|]o|o|lo]o]|]ofo o

*ANY_BIT: exclude BOOL from ANY_BIT type.

m 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 filing the upper bits with 0.
BYTE TO USINT USINT Converts into USINT type without changing its intemal 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 0.
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.




Chapter 7. Basic Functions

m Program Example

1.LD
BYTE_TO_*+*
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 (8YTE) = 16#18 |0 ]0]o]1]1]o]o]0]

l (BYTE_TO_***)

OUTPUT(OUT):OUT_VAL(SINT):24|O|o|1|1|O|O|0|0|
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Concatenates a String
CO N CAT Availability XGl, XGR, XEC, XMC
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 (%IX0.2.1) is on, CONCAT function executes.
(2) Ifinput variable IN_TEXT1 = ‘ABCD’ and IN_TEXT2 = ‘DEF’, then OUT_TEXT = ‘ABCDDEF".

INPUT (IN1) : IN_TEXT1 (STRING) = *ABCD®
(CONCAT)

(IN2) : IN_TEXT2(STRING) = ‘DEF"
OUTPUT (OUT) : OUT_TEXT (STRING) =  'ABCDDEF'
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Concatenates date and time of day

CO N CAT_TI M E Availability XGl, XGR, XEC, XMC

Flags

Function Description

Input  EN: executes the function in case of 1

CONCAT_TIME IN1: date data input
BOOL — EN ENO [— BOOL IN2: Time of day data input
DATA—] IN1 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
X1 CONGAT_T IME
|| EN  ENO|-
START_DATE —{ N1 OUT |~ START_OT
START_TIME —{ IN2
2.8T

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 XGI, XGR, XEC, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
IN: radian input value of Cosine operation
Cos
BOOL — EN ENO —BOOL Output ENO: outputs EN value as itis
ANY_REAL — IN OUT = ANY_REAL
- - OUT: result value of Cosine operation
IN and OUT must be the same data type.
_,Lugggl_ ElelEle|lElEl 2 2 |wlwla %
vaiabe | Q| 5| 5|00 |25/ 2/ 222|223 8 s/ % 8| K| &
ANY type variable B & 2% 35/ =58 38558 s kyFdF"§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.ST

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 (/6 rad = 30°), output RESULT = 0.8660 ... (/3/2 ).
COS (n/6)=+/3/2 =0.866

INPUT (IN) : INPUT (REAL) = 0.5235

J, (C0S)

OUTPUT (OUT) : RESULT (REAL) = 8.66074800E-01
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Date type conversion
k%%
DAT E_TO_ Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
DATE_TO_**x* IN: date data to convert
BOOL — EN ENO [=BOOL
DATE— IN OUT —WORD,UINT
STRING Output ENO: outputs EN value as itis
OUT: type-converted data
S w9l B1 2= El - ElelE|lE | ow|w g
i S AR z 5z Z Zz| 2|2 3 ¥E 8|2
ANY type variable Va"ab'e8%§§%aza§g5g5§5;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.
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m Program Example

1.LD
DATE_TO
WX e
|| 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:=%MXO0, IN:= IN_VAL);

(1) If the transition condition (%MXO0) 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
J, (DATE_TO_STRING)
OUTPUT (OUT) : OUT_VAL (STRING) = 'D#1995-12-01'
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Delete a string
D E LETE Availability XGl, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
DELETE IN: input String
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, it is 1
OUT: output String

m Function

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

= Flag

Flag

Description

_ERR

(1) fP<0orL<0,orif P> character number of IN,

(2) IFL+P > IN(length of STR),
_ERRand _LER flags are set.
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m Program Example

1.LD
%1X0.0.0 DELETE
} } EN ENO
IN.TEXTH IN  OUT |~ OUT_TEXT
LENGTH o L
POSITION—| P
2.ST

OUT_TEXT := DELETE(EN:= %IX0.0.0, 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
i (DELETE)
OUTPUT (OUT): OUT_TEXT (STRING) = ‘ABF'
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DINT type conversion

D I N T_TO_*** Availability XGl, XGR, XEC, XMC
Flags _ERR, LER

Function Description

Input EN: executes the function in case of 1

DINT_TO_xx 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
4w 98 2 ElelElelElEl 2| 2 |wlEla °
i Q E'o|lolz kb z|z|g|z|& 2 N =g E| 2
ANY type variable Vanable8525503;03%3%5'@5':590%
ouT o|lo|lo]o| ol o] o o|lo|]o| ol o] o] o o| 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
Ifinput is -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 internal bit array.

m Program Example
1.LD

2.ST

DINT_TO

S 1 _xw

|| EN  ENO R
DINT_VAL—{ 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) Ifthe 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 XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
IN1: the value to be divided (dividend)
DIV
IN2: the value to divide (divisor)
BOOL — EN ENO p—BOOL
ANY_NUM = INT OUT = ANY_NUM Output ENO: without an error, itis 1.
ANY NUM =] 1N2 OUT: the divided result (quotient)
The variable connected to IN1, IN2 and OUT must be of the
same data type.
—'LIJOEEI— ElelBlelElE 2 2 lw|lwla %
. o) 1 = Z | Z = = | £
e (85 898 25222825835§88¢585¢E
ANY type variable
IN1 o
IN2 o| o
ouT o

m Function

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

= Flag

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 Description

_ERR

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

1.LD

%1X0.0.0
| |

[
VALUET —

VALUEZ —

DIV
EN ENO —

IN1 OUT — OUT_VAL
IN2

2.ST

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

(1) If the transition condition (%IX0.0.0) is on, DIV function executes.

(2) If input VALUE1 = 300 and VALUEZ2 =

100, then output, OUT_VAL = 300/100 = 3.

INPUT (IN1) © VALUET (INT) = 300(1e#012c) |o]o]ofofofofo]1]ofo1]o1]1]o]0]

/(DIV)

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

l

OUTPUT (OUT) : OUT_VAL (INT) = 3(16#3) [oJofo|ofo|o]o]o]ofofof[ofofo[1]1]
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Time division
D IV_TI M E Availability XGl, XGR, XEC, XMC
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 =TIME
ANY_NUM — IN2 Output  ENO: without an error, itis 1.
OUT: divided result time
2wl 212 = ElelEle Bl ol 2wl w Q
; o o o|lo| Z = Z| =z Z pd Z| Z 5 S| E Ql | Z
ANY type variable Variable 8%%%%(0;03%3%5'@5;590%
IN2 o o o o o o o o o o
m Function

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

= Flag

Flag Description
If a divisor (IN2) is O 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 |- peo"o

PRODUCT —{ |N2

_COUNT
2.ST

TIME_PER_PRO :=DIV_TIME(EN:= %IX0.1.0, IN1:= TOTAL_TIME, IN2:= PRODUCT_COUNT);
(1) If the transition condition (%IX0.1.0) 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, XMC
Flags _ERR, LER
Function Description

Input EN: executes the function in case of 1

OT_TO_xx*= 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

[a e O]
wl2lelgle ElelEle|lElE|2 2 |w K|l a 4
_ vaibe |3/ 5|5 910 2|k 2|2 52 5§ 2% 33 :zEk 06 ¢
ANY type variable @| | = % = 0 ol 415|255 ||5|F a|F 5
ouT O 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
SHIX20 DT_TO_x
|| 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
DWORD TO *** labi
_ _ Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description

Input EN: executes the function in case of 1

DWORD_TO_#*x* IN: bit String to convert (32bit)
BOOL — EN ENO |—BOOL
DWORD = IN OUT 1= *ANY Output ENO: outputs EN value as itis

OUT: type-converted data

[a NN a) Q
2lu 2 x ele ElelBElelZlE | w|w
: vaiae (S E K S & E52 k222238 ¢E85%
ANY type variable @ oS % 2|6 =633 5/ 55|« X F|a|lF e
ouT o| ol o o|lo|lo|o|lo]o|o|lo]o]o o o| ol o

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

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 internal 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 intemal bit array.

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

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 intemnal 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 altemately 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
DWORD_TO
%MXO0 _kx&
|| 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:= %MX0, 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, XMC
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
- al 2|9 = [ 4 (O]
Van'able8&%%%2222%2%%§QEE855
ANY type variable o D225 0 6383|883 ¢ 5 F| & F =
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 (e)
m Function

1. IfINT=IN2=IN3 ... = INn (n : number of inputs), output , OUT is 1.
2. Inothercases, OUTis 0.

m Program Example

1.LD

%1X0.0.1
| |

VALUET1 —
VALUEZ —
VALUE3 —

EN

IN1
IN2
IN3

EQ

ENO
ouT

— %Q0X0.0.1
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2.ST

%QXO0.0.1 := EQ(EN:= %I1X0.0.1, IN1:= VALUE1, IN2:= VALUE2, IN3:= VALUE3);

(1) Ifthe transition condition (%I1X0.0.1) 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#012c) [O]O]OJOJOJO]JO[1]0]0]1]0[1]1]0]0]
=(EQ)

(IN2) : VALUE2(INT)= 300(16#012c)  [O]O[OJ0J0Jof0]1]0J0[1]0[1]1]0]0]
=(EQ)

(IN3) : VALUES(INT)= 300(16#012c) |0|0[0[0[0]0[0[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 XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description

Input  EN: executes the function in case of 1

IN: input value of exponent operation

EXP
BOOL — EN ENO [—B0OL 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.
— w [a] E Q = = - | - L Q
vawe | 815 519612 522525338z 585¢
ANY type variable @ =73 = = - %
IN o | o
ouT 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
} } EN

INPUT —

N

EXP

ENO
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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Exponential operation

EXPT Availability XGI, XGR, XEC, XMC
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.
Jlwlo B8 = ElelElelElel o 2wl w S
: Q X o = Z Z |z 5 E|l Q| 2
vade | @15 9 28/5 2282835538 8F5°5 ¢
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

EXPT
ENO

ouT

— RESULT

1.LD
%X0.1.3
|| EN
INPUT 1 — IN1
INPUT2 ] IN2
2.ST

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

(1) If the transition condition (%IX0.1.3) is on, ‘EXPT’ exponential function executes.
(2) If input INPUT1= 1.5, INPUT2 = 3, output RESULT = 1.5%= 1.5 x1.5 x1.5 = 3.375.

3
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Find a string
FI N D Availability XGI, XGR, XEC, XMC
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

m 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:= %IX0.1.2, IN1:= IN1_TEXT1, IN2:= IN2_TEXT2);

(1) If the transition condition (%IX0.1.1) 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) = 'BC'
‘j’ (FIND)
OUTPUT (OUT) : POSITION (INT) = 2
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‘Greater than or equal to’ comparison
G E Availability XGI, XGR, XEC, XMC
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' —BOOL Input variable number can be extended up to 8.
ANY — IN1 OUT =BOOL
ANY < N2 IN1, IN2, ... must be of the same data type.
Output ENO: outputs EN value as it is
OUT: comparison result value
2wl 9| 8|8 = Elel el 2| 2 |wlWla e
vaiae | 31 E | 510/ 6|z 512|222 /2 82 /5 06|58
ANY type variable a D 255 ° 8l 313|355 35/ 2/5 Flo|F o
NM | oj]o|lo|joj]o|lo|lOoO|]O|lO|O|]O|J]O|O|]O]O|O|]O]O| O] O
IN2 ocolo|lo|lo|o|lo|lo|o|]Oo|OoO|J]O]O|O|J]O]O|O|]OJ]O|O]| O
m Function

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

m Program Example

1.LD
W77 GE
|| EN  ENO |-
VALUE1 —{ INT OUT |~ %QX0.0.1
VALUE2 —{ IN2
VALUE3 —{ IN3
2.ST

%QX0.0.1 := GE(EN:= %MX77, IN1:= VALUE1, IN2:= VALUEZ2, 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 > VALUES. The
output %QX0.01 =1.

INPUT (IN1) : VALUET (INT) = 300(16#012¢) [0 0]0[0]0]O0Jo[1][0Jo1[0]1]1]0]0O]
= (GE)

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

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

l

OUTPUT (OUT): %QX0.0.1 (BOOL) = 1(16#1)
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‘Greater than’ comparison
GT Availability XGl, XGR, XEC, XMC
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 B8 = El =] o] 2 w O]
vae | B £ 8 610 25225253/ 5Dz2&k8 5 ¢
ANY type variable @l =F| 3 > = =T %
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 (e)
m Function

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

m Program Example

1.LD
%IXO GT
|| EN  ENO |-
VALUE1T < INT  OUT | QX0.0.1
VALUE2 | IN2
VALUE3 —| IN3
2.ST

%QX0.0.1 := GT(EN:= %MXO0, IN1:= VALUE1, IN2:= VALUEZ, IN3:= VALUE3),

(1) If the transition condition (%MXO0) is on, GT function executes.
(2) If input variable VALUE1 = 300, VALUEZ2 = 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 XGl, XGR, XEC, XMC

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 ouT STR 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

INSERT

EN ENO —

IN_TEXT1 — IN1 OUT — OUT_TEXT
IN_TEXT2 — IN2

POSITION— P
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2.ST

OUT_TEXT := INSERT(EN:= %MX0, IN1:= IN_TEXT1, IN2:= IN_TEXT2, P:= POSITION);

(1) If the transition condition (%MO) 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
*k*
I NT_TO_ Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
INT_TO_x== .
IN: integer value to convert
BOOL — EN ENO —B0OOL outout ENG: without itis 1
INT— IN OUT b= %Ay utpu : without an error, itis 1.
OUT: type-converted data
2wl 212 = ElelEle Bl ol 2| w|w e
- o] x E Z Z| 2 I ElQ |2
ANY type variable Vaiable | 8| &1 Q % 215258353515 3 3Bz /e 6 E
ouT o|lojojo|oOo|oO o|lo|j|oj]o|loOo]|]oOo|] 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
WX INT_TO_ %+
|| EN  ENO |-
IN.VAL —{ N 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) [ O] O] O] O] OJO]1]0]J0J0OJ0]0]0]0]0T0]
l (INT_TO_WORD)

OUTPUT (OUT) : OUT_WORD (WORD) = 16#200{ 0] 0] 0] O] O] O] 1] 0] O] OJ0[0]0]0]0]0]
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'Less than or equal to' comparison

LE Availability XGI, XGR, XEC, XMC
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 |—B0OL Input variable number can be extended up to 8.
ANY — IN1 OUT = BOOL
ANY = N2 IN1, IN2, ...must be of the same data type.
Output ENO: outputs EN value as it is
OUT: comparison result value
alwlol @ 21 = ElelElelElEl 2 2|lwlwla %
i S E o|lolz Bl z z g/ z|&| 2 9l s| & E 2
ANY type variable vt | Q& = /3| ° =158 38518 s é AR 5
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

1. IFIN1<IN2 <IN3... <INn (n: number of inputs), output OUT is 1.
2.  Otherwiseitis 0.

m Program Example

1.LD

VALUET —
VALUEZ —
VALUE3 —

LE
EN ENO
IN1 ouT
IN2
IN3

— %QX0.0.1




Chapter 7. Basic Functions

2.ST

%QXO0.0.1 := LE(EN:= %MXO0, IN1:= VALUE1, IN2:= VALUEZ, 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 < VALUE3).

INPUT (IN1) : VALUET (INT) = 100(16#0084) (O] O O[O0[0]0]0[0][O[1]1]0][0[1]0]0]

(IN2) = vALUE2(INT) = 200(16%00c8) [O]OJOTOJOJOJOJO]1]1]0Jo][1]0]0]0]

(IN3) : VALUES(INT) = 300(16#012c) |O[0[0[0][0JO[O[1]0[0[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, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
LEFT IN: input String
BOOL — EN ENO. —BooL 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_LER flags are set.
m Program Example
1.LD
%MXO0 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) If input variable IN_TEXT = ‘ABCDEFG’ and LENGTH = 3, output String OUT_TEXT = ‘ABC..

INPUT(INT) @ IN_TEXT(STRING) = 'ABCDEFG'

(IN2) © LENGTH(INT) = 3
\L (LEFT)
OUTPUT(OUT) : OUT_TEXT(STRING) =  ‘ABC'
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Finds a length of a String
LE N Availability XGI, XGR, XEC, XMC
Flags
Function Description
LEN Input  EN: executes the function in case of 1
BOOL — EN ENO |~ B0OL 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

LEN

2.8ST

EN

IN_TEXT — IN

ENO
ouT

— LENGTH

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, XMC

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 —B00L 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.
. o) X 5 E| S Z| = Zz| 2 E] E|l Q| = Z
vatle | 21%2 2185258583838 8F5¢85E
ANY type variable MN olo|lo|o|lo|]o|o|lo|]o|o|lo|]o|o|lo|]o|o|o]o]|olfo
IN olo|lo|o|lo|]o|o|lo|]o|o|lo]o|o|o|]o|o|o|]o]|ofo
MX o o o o o o o o o o o o o o o o o o o o
ouT olo|lo|o|lo|]o|o|lo|]o|o|lo|]o|]o|lo|]o|o|o|]o]|olfo
m Function

a) [finput 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 is, if IN < MN, OUT = MN.
c) Ifinput IN value is greater than MX, MXis an output. That is, if IN > MX, OUT = MX.

m Program Example

1.LD

%MX0 LIMIT

} } EN ENO |

LIMIT_LOW — MN OUT — OUT_VAL
IN_VALUE — IN
LIMIT_HIGH — MX
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2.ST

OUT_VAL := LIMIT(EN:= %MXO0, 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

LI NT_TO_*** Availability XGl, XGR, XEC, XMC

Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
LINT_TO_#xx .
IN: long integer value to convert
BOOL— EN ENO —BOOL
LINT=— IN OUT = *ANY
Output ENO: without an error, itis 1
OUT: type converted data
4w 9 B8 e ElelElelElE|l 2| 2| wlw e
. 0 x| & £l = zZ| 51 z|z g El Q|| Z
ANY type variable Variabe | o | & Q 22 2253325355388 z35¢e65 E
ouT O O o o o o o o o o 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 If input is -2%' ~ 23'-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 intemmal 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
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 Intemal bit array.

m Program Example

1.LD
LINT_TO
%1X0.0.0 ek
|| 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:= %I[X0.0.0, IN:= IN_VAL);

(1) If the input condition (%IX0.0.0) is on, LINT_TO_*** function executes.
(2) If input variable IN_VAL (LINT) = 123,456,789, output variable OUT_VAL (DINT) = 123,456,789.
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INOUT (IN) : IN_VAL (LINT) = 123,456,789(16#000000000758CD15)

OUTPUT (OUT) : OUT_VAL (DINT) = 123,456,789 (16#0758CD15)

[0]ofojofojofofofofofojofo]0[0]0]

[0]o]ojofojofofofo]ofofof0]of0]0]

[o]ofojofoftft]1[of1[o[1]T]Of1]1]

Lt11]ofo1]1]o[r]ofofo[1[o[1][O]1]
l(L INT_TO_DINT)
Lofofofofoft]T[T[of 1ol T][T]O[1]T]

Ltl1foJof1]r]of1]ofofolT][o]1]O[T]
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Natural logarithm operation
LN Availability XGI, XGR, XEC, XMC
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 |—B0OL Output ENO: outputs EN value as itis
ANY_REAL — IN OUT [ ANY_REAL OUT: natural logarithm value
IN, OUT must be of the same data type
Jlwlol B8 = El=| o 2 w O
Variable8;%?%%2%%%%%%5@%2555
ANY type variable D b2 FF = S| 3| S H|A8 %
IN o | o
OouT o| o
m Function

It finds a natural logarithm value of IN and produces output, OUT.

OUT =1In (IN)

m Error

Flag

Description

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

1.LD

%I1X0.1.3 LN
|| EN  ENO |-

INPUT —

N OUT |~ RESULT

2.ST

RESULT := LN(EN:= %UX0.1.3, IN1:= INPUT);
(1) If the transition condition (%I1X0.1.3) is on, LN function executes.

(2) If input variable INPUT is 2.0, output variable RESULT is 0.6931 ....
In(2.0) = 0.6931...
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Base 10 Logarithm operation
LOG Availability XGI, XGR, XEC, XMC
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.
4| w| 2 E Q = El =] a0 2 w Q
vaeoe | S ©15/9/0 2 2 225253383 zE5865¢&
ANY type variable D b2 F S = S| 3|30 %
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 Ifinput value IN is O or a negative number, ERR and _LER flags are set.
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m Program Example

1.LD

%I1X0.1.3 L0G
|| EN  ENO |-

INPUT —

N OUT |~ RESULT

2.ST

RESULT := LOG(EN:= %IX0.1.3, IN:= INPUT);
(1) If the transition condition (%I1X0.1.3) is on, LOG function executes.

(2) If input variable INPUT is 2.0, output variable RESULT is 0.3010 .....
Logu(2.0) = 0.3010...
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LREAL type conversion
LREAL_TO *** labi
_ _ Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description

Input  EN: executes the function in case of 1

LREAL_TO_**=* 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
2w/ 28 2= Elel5lelblEl 2| 2| w|lw g
; Q X ololzlsElzlZz2|lzZ2|Z2 JISEIE|I8 K|Z
ANY type variable Variable 8%§§§aza:g585§5:590%
o o o o o o 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 -23! ~ 23'-1, normal conversion.
LREAL TO DINT DINT

Otherwise an error occurs (decimal round off).

If integer number of input is -28 ~ 28-1, 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 input is 0 ~ 2%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 input is 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,
B _ERRand _LER flags are set. If an error occurs, an output is 0.

m Program Example
1.LD

EN

2. ST

LREAL_VAL — IN

LREAL_TO

*k Kk

ENO |~
OUT = REAL_VAL

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) :

OUTPUT (OUT) : REAL_VAL (REAL)

LREAL_VAL (LREAL)

-1.34E-12
‘L(LREAL_TO_REAL)
-1.34€-12
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‘Less than’ comparison
LT Availability XGI, XGR, XEC, XMC
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 |=BO0OOL Input variable number can be extended up to 8
ANY — INT 0UT [—B0OO0L IN1, IN2, ...must be of the same data type
ANY — IN2
Output ENO: outputs EN value as it is
OUT: comparison result value
Slw 9B B ElelElelElElZ2 2 |wlwla g
. o) 74 = Z zZ |z [ = | £
Variable ;OOOZZZZ_Z__EEE @) hd
ANY type variable 8“‘5%%“’_‘3—’%3%515'—5'—05
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

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

2. Otherwise output, OUT is 0.

m Program Example

1.LD

VALUET —
VALUEZ —
VALUE3 —

EN

IN1
IN2
IN3

LT

ENO
ouT

— 0X0.0.0
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2.ST

%QX0.0.0 := LT(EN:= %MX0, IN1:= VALUE1, IN2:= VALUEZ2, 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[OJOJOJOJO[O]OJOT1]1]0]0[1]0]0]
<(LT)

(IN2) : VALUE2(INT) = 200(16#00c8) [ O] OJOJO0JOJ0JoJo]1[1]0Jo]1]0]0]0]
<(LT)

(IN3): VALUE3(INT) = 300(16#012c)  [0] OJOJO0JOJ0Jo[1]0oJ0]1]o]1]1]0]0]

l

OUTPUT (OUT) : %QX0.0.0 (BOOL) = 1(16#0001)
1
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7-73

LWORD type conversion
k%%
LWO RD_TO_ Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1
LWORD_TQ_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
2wl o B8 & El-lEBElelEl B2 2wl W g
- o] x| o Zl 5|z Z|z| 2|2 SIS E E| £
ANY type variable vaiebe | o | & g = % 5 £ 8 5 353 3 D Ll E|S|IR|0o £
ouT o|lo|o]o o|lo|lo|lo|lo|lo|o]oO 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 interal 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 internal 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 internal 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 alternately 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

ST language doesn't support LWORD_TO_***
In case of LWORD_TO LINT

OUT_VAL := LWROD_TO_LINT(EN:= %MX0, 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
(164FFFF_FFFF_FFFF_FFFF).

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

l (LWORD_TO_LINT)
OUTPUT (OUT) : OUT_VAL (LINT) = -1
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7-75

Maximum value

MAX Availability XGI, XGR, XEC, XMC
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 itis
OUT: maximum value among input
IN1, IN2,..., OUT must be of the same data type
2wl o B8 & El-lEBElelEl B2 2wl W g
. o o [ Z Z| Z = = | £
e (358225 28%233583882¢585¢
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 @] 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
m Function

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

m Program Example

1.LD

VALUET —
VALUEZ —

EN
IN1
IN2

MAX

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 0JO[OJOJ0JOJOJO]1]1]0J0]1]0]0]
(MAX)
(IN2) : VALUE2(INT) = 200(16#00C8) [0]OJOJOJO[OJOJO[1]1]0J0O]1]0J0]0]

l

OUTPUT (OUT): OUT_VALUE (INT) = 200(16#00c8) [ 0] OJO]O[0[0J0JO]1]1]0J0]1]0]0]0]
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7-77

Takes the middle part of a String

M I D Availability XGI, XGR, XEC, XMC

Flags _ERR, LER

Function Description
Input  EN: executes the function in case of 1

IN: input Strin
MID putSting
BOOL — EN ENO |—B0OOL 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 <= 0 orL <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 (%I1X0.0.0) 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
J, (MID)
OUTPUT (OUT) : OUT_TEXT ‘BCD®
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Minimum value
M I N Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
IN1: value to be compared
N IN2: value to compare
BOOL - EN ENO |=BooL Input variable number can be extended up to 8
ANY — N1 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.
—'IJJDEEI— ElelBlelEBElE 2 2wl w|a %
. o i = Z Z| Z = = | £
e | 81516895 E2828358382E¢3¢85E
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
ouT o| o o|lo|lo|o|lo|o o] O olo|o|]o|o|]o|oO
m Function

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

m Program Example
1.LD

%MX 100 MIN

} } EN ENO

VALUE1 — IN1 ouT
VALUE2 — IN2

— OUT_VALUE
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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 outputis OUT_VALUE = 100 because its minimum value is 100 as the result of comparing VALUE1 = 100 to
VALUEZ2 = 200.

INPUT (IN1) : VALUE1 (INT) = 100(16#0064) [Q]0]0JOJOJOJ0[0]0]1]1]0]0[1]0]0]
(MIN)
(IN2) : VALUE2(INT) = 200(16#00c8) [0 OJOJOJOJ0J0JO0J1[1]0]0[1]0]0]0]

l

OUTPUT(OUT): OUT_VALUE (INT) = 100(16#0064) [ 0] O] O] 0] O] 0] OTOJ O] 1] 1]0] 0] 1] 0] 0]
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7-81

Dividing result (remainder)
MOD Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
IN1: dividend
MOD
IN2: divi
BOOL —| EN ENO [~ B00L wisor
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.
—'IJJDEEI— ElelBlelElEl 2 2wl w|a %
. o i = Z Z| Z = = | £
e | 81516895 E2828358382E¢3¢85¢
ANY type variable
IN1 ojlo|jlo|o|lo|lo|Oo]oO
IN2 ojo|jo|jo|lo|loOo|0O]oO
ouT olo|o|]o|o]o
m Function

1.

IN1 IN2 ouT
7 2 1
7 -2 1

-7 2 -1
-7 -2 -1
7 0 0

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

1.LD

%MX100
| |

2.ST

VALUET —
VALUE2 —

MOD
EN

N1

N2

ENO

ouT

— OUT_VAL

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] O] 0] 0] 0] 0] 0[OJ 0] 1] 0] 0] 1] 0] 1]

(MOD)

(IN2) : VALUE2(INT) = 10(16#000A) [0] O0]0J0]0]0JoJoJoJoJofJo]1]0]1]0]

l

OUTPUT (OUT) : OUT_VAL (INT) = 7(16#0007)[ 0] 0] 0] 0] 0] 0] 0] 0J0[OJOJO] O 1] 1] 1]
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7-83

Data movement (Copy data)

M OVE Availability XGl, XGR, XEC, XMC

Flags _ERR, LER

Function Description

Input  EN: executes the function in case of 1

IN: value to be moved

MOVE
BOOL — EN ENO —BOOL Output ENO: outputs EN value as it is
ANY — IN OUT p=ANY
OUT: moved value
Variables connected to IN and OUT are of the same type.
2 lwlol 218 = ElelElelElEl ol 2 wlw S
; Q x E Z Z| z 3 E| Q| | Z
Vaiable | 8 | & | 5| 9| 0| 2| Z| 2| 2 Zg—ﬁ 2| <|O|o| gz
ANY type variable o D225 0 6 3|8/ 3|83 ¢ 5 F|l&F £
IN
ouT
m Function
Moves an IN value to OUT.
= Flag
Flag Description
ERR If IN and OUT array data type’s size are different each other, data move is not operated and ENO value
B is0, ERRand_LER flags are set.
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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
%X 100 MOVE
|| EN  ENO|-
%80.0.0 4 IN  OUT |- D
MOVE
EN  ENO|-
D —{IN  OUT |- %QB0.4.0
2.8T

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]

l (MOVE)

DBYTE)= 16#18 [0]0[0[1][1]0]0]0]

\L(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, XMC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
MUL IN1: multiplicand
BOOL — EN ENO |—BOOL IN2: multiplier
Input is available to extend up to 8.
ANY_NUM = INT OUT = ANY_NUM
Output ENO: without an error, it is 1
ANY_NUM — IN2
OUT: multiplied value
Variables connected to IN1, IN2, ..., OUT are all of the same
data type.
—'IJJDEEI— ElelBlelEBElE 2 2lw|lw|a %
: Q x| 3 = Z| =z 2|2 5 S| E = | £
Variable 8%25%626§%5%5§5;59°§
ANY type variable
IN1 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 = INT1xIN2x..xINn

= Flag

Flag Description

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

% 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

MUL

ENO
ouT

— OUT_VAL

1.LD
SAIXO
|| EN
VALUE1 —{ INT
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, VALUE2 = 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[0]0Jo[o]oJo1][1][1]1]0]

+(MUL)

(IN2) : VALUE2(INT) = 20(16#0014) [0]0]0]0[0Jo]o]oJofo]o]1]0[1]0]0]

+(MUL)

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

\

OUTPUT (OUT) : OUT_VAL (INT) = 6,000(16#1770)| 0] 0] 0] 1] 0[ 1] 1] 1] 0] 1]1][1] 0] 0] 0] O]

7-86




Chapter 7. Basic Functions
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Time multiplication
M U L_TI M E Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
MUL_TIVE IN1: time to be multiplied
BOOL — EN ENO = BOOL IN2: multiplying value
TIME— IN1 OUT =TIME
Output ENO: without an error, itis 1
ANY_NUM = TN2 OUT: multiplied result
Jlwlol 212 = ElelEle Bl ol 2| w|w e
' Q AR zZl Bz Z| z| 2|2 Nl = E|lBlk|E
ANY type variable Varcble | 3| & g = % 5 £ 5/ 58 518 3 3 Ll E|&S|R|0o £
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_TINE
|| EN  ENO
UINT_TINE = INT oUT |- TOTAL_
PRODUCT_ | |\2 TINE
COUNT
28T

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) Write 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, XMC
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.
2wl 212 = ElelEle Bl ol 2| w|w e
- o] x E Z Z| 2 I ElQ |2
vt Q1% 9 2185238533583 88¢F5¢°5¢
ANY type variable
INO o o o o o o o o o o o o O o O o O O O O
IN1 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 O O
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 K is negative, ERR and _LER flags are set
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m Program Example

1.LD

2.ST

S —
VALUEQ —
VALUET —

VALUEZ —

EN

INO

IN1
IN2

MUX

ENO
ouT

— OUT_VAL

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) =
(IN1) : VALUE1(WORD) =
(IN2) : VALUE2(WORD) =

16#0011
16#0022
16#0033

J,(MUX)

OUTPUT (OUT) : OUT_VAL (WORD) = 16#0033
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‘Not equal to’ comparison
N E Availability XGI, XGR, XEC, XMC

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 = IN1 OUT b BOOL IN1, IN2 must be of the same data type.
ANY — IN2
Output ENO: outputs EN value as it is
OUT: the compared result value
2 lwlol 218 = ElelElel Bl ol 2wl w 2
i Q x| o olzlE|lz|lZz Z| z Z| Z ﬁ S| E Q| | Z
ANY type variable Vanable85—32%%0);0:%3%5'@%':590%
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 @]
m Function
1. IfIN1is not equal to IN2, output, OUT is 1.
2. IfIN1is equal to IN2, output, OUT is O.
m Program Example
1.LD
%1X0.0.0 NE
|| EN  ENO|-
VALUET — INT OUT |~ %QX0.0.1
VALUE2 — IN2
2.8T

%QX0.0.1 := NE(EN:= %IX0.0.0, IN1:= VALUE1, IN2:= VALUE2);
(1) If the transition condition (%I1X0.0.0) is on, NE function executes.

(2) If input variable VALUE1 = 300, VALUEZ2 = 200 (the compared result VALUE1 and VALUEZ2 are different), output
result value is %QX0.0.1 = 1.
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INPUT (IN1) : VALUE1 (INT) = 300(16#012C) [0] 0] 0] 0] 00 0] 1]0]0[1]0] 1] 1] 0] 0]

¢

(IN2) : VALUE2(INT) = 200(16#0c8) [0]0]0[0]0J0]oJo[1]1]0o]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, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
IN: the value to be logically inverted
NOT
BOOL — EN ENO p=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.
2 lwlol 218 = ElelElelElEl ol 2 wlw S
; Q x E Z Z| z 3 E| Q| | Z
vaiae | S | 15|90/ 2|52z 25 5 3 = Z|lo|lB| 7
ANY type variable o D225 0 6 3|8/ 3|83 ¢ 5 F|l&F £
IN
OouUT
m Function

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

m Program Example

1.LD

SWIXO 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]

L won

OUTPUT (0UT) : %a80.0.0 (BYTE) = 16#33 O] O] 1] 1]0]0[1[1]

LSTEL ECTRIC | 7-94
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Logic Sum
OR Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1
IN1: input 1
IN2: input 2
R 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 itis
OUT: OR result
IN1, IN2, OUT must be of all the same data type.
2wl ol 82 = El =] o] 2 w o
Variable 8;%93;%:%2%%%%%%5@%255%
ANY type variable @ o273 > S 2|l a Q ®
IN
OouUT

m Function

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

IN1 1111 ...
OR

IN2 1010 ....
ouT 1111 ...

7-95
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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) : %1B0.0.0 (BYTE) = 16#cCc [1[1]0]0]1]1]0]0]

& (OR)

(IN2): ABC(BYTE) = 16#F0 [1[1]1]1]0]o0]0]0]

l

OUTPUT (OUT) : %QB0.0.0 (BYTE) = 16#FC [1[1[1[1[1]1]0] 0]
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REAL type conversion
k%%
REAL TO Availability XGI, XGR, XEC, XMC
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 onpfgiom | o
' OUT: type-converted data
2wl 9l B2 = El -l ElelE|lE | w | w g
i S AR z 5|z Z z| 2|2 € E 8| 2
ANY type variable Vaabe | o | & Q = % 5 £/ 5/ 3/3/5/ 3|3 é B S R0 £
ouT ¢} o|lo|o]o|lo|o| o] oO 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 -23! ~ 2%'-1, normal 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 input is 0 ~ 232-1, normal conversion. Otherwise an error
REAL_TO_UDINT UDINT

occurs. (Decimals round-off)

If integer part of input is 0 ~ 25*-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

— DINT_VAR

1.LD
REAL_TO
SWIXO _wx
|| EN  ENO
REAL_VAR <IN OUT
2.8T

ST language doesn’t support REAL_TO_***

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(REAI__TO_DINT)

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

RE P LAC E Availability XGl, XGR, XEC, XMC

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
STR=— IN1 oUT =STR .
L: the length of character string to be replaced
STR— IN2
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. lts 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

%MXO REPLACE
} } EN ENO

IN_TEXT1 — IN1 OUT |~ OUT_TEXT

IN_TEXT2 — IN2
LENGTH 7 L
POSITION = P
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2.ST
OUT_TEXT := REPLACE(EN:=%MX0, IN1:=IN_TEXT1, IN2:= IN_TEXTZ2, 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 XGI, XGR, XEC, XMC
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, it is 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_ LERflags are set.

m Program Example

1.LD
%1X0.0.0 RIGHT
} } EN ENO |
IN_TEXT = IN oUT | OUT_TEXT

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

(1) If the transition condition (%I1X0.0.0) 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
‘L(RIGHT)

OUTPUT (OUT) : OUT_TEXT (STRING) = ‘EFG’
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Rotate to Left
ROL Availability XGI, XGR, XEC, XMC
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 = *ANY_BIT
INT— N
Output ENO: outputs EN value as itis
OUT: the rotated value
4wl 2 B R e El el ElelBElE|l 2| 2|lw|lw|la g
. le) [vd = Z Z| =z = = 2
Variable E %o Sz klz 2 2z 2|2 % q = 3 £
ANY type variable 2 & 2 %3 ®=53858skyFasF"°F
IN o|lo|o|o
ouT o|lo|o|o

*ANY_BIT: exclude BOOL from ANY_BIT.

m Function
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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

%1X0.0.0
| |

2.ST

IN_VALUE —

3

ROL
EN

=

ENO
ouT

— OUT_VALUE

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

(1) Setinput variable IN_VALUE to rotate.

@

)
)
)
)

Set the value to be rotated.
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
RO R Availability XGI, XGR, XEC, XMC
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
2wl 22 = El =] o 2 w O]
vawe | 81618 S 6 2222 5253502586 ¢
ANY type variable @l =173 = = =T %
IN o|lo|o|o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY type.

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

L1]o]1]ojofof1[T]

111]11[0[1]0[0]0

N
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m Program Example

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]0J0o[1]1]0[0[1]1]0]
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Selection from two inputs
S E L Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
G: selection
SEL INO: the value to be selected
BOOL — EN ENO p=BO0OL IN1: the value to be selected
BOOL— G OUT = ANY
ANY = INO Output ENO: outputs EN value as iti
Ay = N utpu : outputs EN value as itis
OUT: the selected value
IN1, IN2, OUT must be of all the same type.
2wl 212 = ElelEle Bl ol 2| w|w 9
; Q x| S E Z Z| z I E| Q|2
vaee 19152 $82 52582858388 ¢23¢°5¢E
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 (e) o o o o o o o o O o O O O O
m Function

IfGis 0, 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, VALUE2) and outputs the value as

described in S.

1.LD
HIXO

|| EN

S 4G

VALUET — INO

VALUE2 —| IN1
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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 %QW0.0.0 = 16#FF00.

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

J’ (SEL)

OUTPUT (OUT) : %QW0.0.0 (WORD) = 16#FF00
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Shift Left
S H L Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: IfEN is 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 it is
OUT: the shifted value
- ol 29 = [ 4 o
ANY type variable D b2 FF = S| 3| S H|A8 %
IN ol o] o] oO
OouT o|lo|o|o

*ANY_BIT: exclude BOOL from ANY_BIT.

m Function
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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

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  [11]0J0[1[1]0Jo[1[1]oJo]1][1]0]0]
(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]O0]
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Shift Right
S H R Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
SHR IN: bit string to be shifted
BOOL — EN ENO —B0OOL N: bit number to be shifted
*ANY_BIT—{ IN OUT p—*ANY_BIT
INT— N
Output ENO: outputs EN value as itis
OUT: the shifted value
w9 B B ElelElelElElZ2 2 |wlwla g
vaiabe | Q| 5| 50|02z 52/ 2222/ 2/ 3 8 = % 8 K &
ANY type variable 8 & g2 =59 =058 3/85 853 ggxF3F°F
IN ol o] o] oO
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

— OUT_VALUE

1.LD
%MXO0 SHR
|| EN ENO

IN.-VALUE <IN OUT
3 4N
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(ROR

OUTPUT (OUT) : OUT_VALUE (WORD) = 16#1C66

)

[o]ofo[1]1][1]ofofo[1]1]0[0]1]1]O]
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Sine operation
SI N Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
IN: input value of Sine operation (radian)
SIN
BOOL — EN ENO 1= B00L Output ENO: outputs EN value as itis
ANY_REAL — IN OUT |—ANY_REAL
OUT: Sine operation result value
IN, OUT must be of the same data type.
4w o282 = Ele|l a2 w O
vame | 815 5 96125 252525338 z585 ¢
ANY type variable @ o =73 =) S5 |38 %
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

INPUT —

SIN
EN ENO

IN ouT

— RESULT
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2.ST

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

(1) If the transition condition (%I1X0.0.0) is on, function SIN (Sine operation) executes.

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

(\W312). SIN®/3)= 312

0.8660

INPUT (IN) : INPUT (REAL) =  1.0471

l(SIN)

OUTPUT (OUT) : RESULT (REAL) = 8.65976572E-01
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SINT type conversion
SINT_TO_*** oy
_ _ Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
SINT_TO_#*x* IN: short Integer value
BOOL — EN ENO P~ BOOL
SINT— IN OUT [= *ANY Output ENO: without an error, it is 1.
OUT: type-converted data
ol wl ol B 21 = Elel Bl EBElE |l wl Wl %
- Q XS Bz z 212z N = E = £
ANY type variable Varible | @ | Q = % 52 5 %8535 3 é B S R0 £
ouT o|lo|Jo]o|o o|lo|lo|lo|lo|lo]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 intemal 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 0.
SINT_TO LWORD LWORD Converts into LWORD type filling the upper bits with 0.
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 interal bit array.

m Program Example

1.LD
*WIXO SINT_TO_xx
|| EN  ENO[-
IN.VALH 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:=%MXO0, 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) = 16#40
(2#0100_0000).

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

\L (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 XGI, XGR, XEC, XMC
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.
| w| 2 E Q = El =] o 2 w Q
vae | S/ &1 5/0/0 2 2 2|25 25338 :zk85¢&
ANY type variable Dbz F S = = - %
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
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INPUT

SQRT
EN ENO
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.

v9.0 =30

INPUT (IN) : INPUT (REAL) = 9.0

i (SQRT)

OUTPUT (OUT) : RESULT (REAL) = 3.0
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STRING type conversion
*k%k
STRI N G_TO_ Availability XGI, XGR, XEC, XMC
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
—'LIJOEEI— ElelBlelElE 2 2 lw|lwla %
i Q E'o|lolz kb z|z|g|z|& 2 N =g E| 2
ANY type variable varbe | 0 | & 225 ® %53 3%5758/3 D ARSI 5
IN O o o o o o o o O o O o O O O O O O O

*ANY: exclude STRING from ANY type.

= 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:=%MX0, IN:=IN_VAL);

(1) If the input condition (%MXO0) is on, function STRING_TO_*** executes.
(2) Ifinput 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, XMC
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 — IN1 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.
w9l B8 e ElelElelElE T w|w e
. o) X 5 E| S Z| =z 2 5 El Q| = Z
Verebe 8%25%525§%5%5§5559‘3%
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
m Function
It subtracts IN2 from IN1 and outputs it as OUT.
OUT = IN1T—IN2
= Flag
Flag Description

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

% 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 flag is 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
“WIXO SuB
|| EN  ENO |-
VALUE1 —{INT  OUT (~ OUT_VAL
VALUE2 — IN2
2.8T

OUT_VAL = SUB(EN:=%MX0, IN1:=VALUE1, IN2:=VALUE2);

(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|o|0|1|o|0|1|o| 1 |1|o|o|
-(SUB)

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

l

OUTPUT (OUT) : OUT_VAL (INT) = 100(16#0064) |o|o|o|o|o|o|o|o|o|1|1|0|0|1|0|0|
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Date subtraction
S U B_DATE Availability XGI, XGR, XEC, XMC
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), ERR and _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 |—WORK_DAY
START_DATE —IN2
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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 XGl, XGR, XEC, XMC
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 |—B0O0L IN2: date and time of day to subtract

DATE_AND_TIME — IN ouT - TINE
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

WIXO SUB_DT
|| EN  ENO |-

CURRENT_DT —IN1 OUT = WORK_T IME
START_DT —IN2
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2.ST

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

(1) Ifthe transition condition (%MXO0) 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

\t

OUTPUT (OUT) : WORK_TIME (TIME) = T#2D2H30M

7-126



Chapter 7. Basic Functions

Time subtraction
S U B_TI M E Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
SUBTINE IN1: standard time of day
BOOL — EN ENO —BOOL IN2: the time to subtract
TIME,TOD,DT— INT OUT |~TIME,TOD,DT Output ENO: without an error, itis 1.
TIMES] 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.
Jlwlol B8 = El =] o] 2 w O]
vae | B £ 8 610 25225253/ 5Dz2&k8 5 ¢
ANY type variable @ o =73 =) = -1 %
IN1 o o| o
ouT o o | o
m Function

1. FIN1is 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 SUB_T INE
|| EN  ENO |-
TARGET_TIME —IN1  OUT | TIME_TO_GO
ELABSED_TINE —{IN2
2.8T

TIME_TO_GO := SUB_TIME(EN:=%IX0.0.0, 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.

INPUT (IN1) : TARGET_TIME (TIME) = T#2H30M
(SUB_DATE)

(IN2) : ELAPSED_TIME(TIME) = T#1H10M30S300MS

\

OUTPUT (OUT) : TIME_TO_GO (TIME) = T#1H19M29S700MS
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TOD Subtraction
S U B_TO D Availability XGI, XGR, XEC, XMC
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, it is 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 —INT OUT — WORK_T IME
START_TIME —IN2
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2.ST

WORK_TIME := SUB_TOD(EN:=%IX0.0.0, IN1:=END_TIME, IN2:=START_TIME);

(1) Ifthe transition condition (%I1X0.0.0) 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, XMC
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
Jlwlol B8 = El=| o 2 w O
vawe |3 E/8 S 8252552533822k 85¢
ANY type variable D b2 FF = S| 3| S H|A8 %
IN
ouT

m Function

It performs Tangent operation of IN and produces output, OUT.

OUT = TAN(IN)

m Program Example

1.LD

EN

INPUT — IN

TAN

ENO
out

— RESULT
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2.ST

RESULT := TAN(EN:=%MXO0, 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(TU/4) = 1

INPUT (IN) : INPUT (REAL) = 0.7853

J’ (TAN)

OUTPUT (OUT) : RESULT (REAL) = 9.99803722E-01
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TIME type conversion
**k*
TI M E_TO_ Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1
TIME_TO_»*x*
IN: time data to be converted
BOOL — EN ENO |—BOOL
OWORD, UDINT
TIME— IN 0T —=c1R1NG Output ENO: outputs EN value as itis
OUT: type-converted data
JUJD%EI— Elel Bl EBElE |l wl Wl %
: @] " e) zZ 5|z Z| Zz|Z2|2 S8 E = | S
ANY type variable Va"ab'e8%%%%525%%5%5‘§5ﬁ‘590%
ouT o 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).

TIME_TO_DWORD DWORD

Converts TIME into DWORD type. It converts only data type without

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
SHIXO _xes
|| EN  ENO|-
IN.VAL —IN  OUT |- OUT_VAL
2. ST

ST language doesn’t support TIME_TO_***
In case of TIME_TO_UDINT

OUT_VAL := TIME_TO_UDINT(EN:=%MX0, 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*
TO D_TO_ Availability XGl, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1
TOD_TO_**=
IN: time of a day data to be converted
BOOL — EN ENO —BOOL
DWORD,UDINT
TINE OF DAY= IN ouT [ STRING Output ENO: outputs EN value as it is
OUT: type-converted data
2wl 212 = EleleEle Bl ol 2wl w Q
: Q x| S E Z Z| z I E| Q|2
ANY type variable Vanable8Eg§%%z%§%%%5é%§gggg
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 (internal bit array state).
Converts TOD into DWORD type.
TOD_TO_DWORD DWORD
Converts only data type without changing a data (internal bit array state).
TOD _TO _STRING STRING Converts TOD into STRING type.
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m Program Example

1.LD
TOD_TO
SHIXO e
|| 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_VAL);

(1) If the transition condition (%MXO0) is on, function TOD_TO_*** executes.
(2) If input 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 XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
TRUNC IN: REAL value to be converted
BOOL — ENO —BOOL
EAL — —DINT,L . L
ANY_REA T INT.LINT Output ENO: without an error, itis 1.
OUT: the Integer converted value
2wl ol 82 = El =] o] 2 w O]
Van'able8';?593;?2%2%%%%%%5@%2555
ANY type variable @l =173 = = = %
IN o | o
ouT 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
*WIXO 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

J, (TRUNC)
OUTPUT (OUT) : INT_VALUE (INT) = 1
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UDINT type conversion
U D I NT_TO_*** Availability XGl, XGR, XEC, XMC
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 it is
OUT: type-converted data
[m]
ANY type variable Variable g % g % § % z % % % % % % é é % E 5 B é
ouT olo|o|lo|lo]o|lo|lo|lo]o]o o|lo]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.
Function S 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.
UDINT TO_DINT DINT If input is 0~2,147,483,647, normal conversion. Otherwise an error
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 altemately 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

IN_VAL

2. ST

— IN

UDINT_TO

*k Kk

ENO |~

OUT — OUT_VAL

ST language doesn’t support UDINT_TO_***

In case of UDINT_TO_TIME

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

(1) If the input condition (%MX0) is on, function UDINT_TO_*** will be executed.
(2) If input variable IN_VAL (UDINT) = 123, output variable OUT_VAL (TIME) = T#123MS.

INPUT (IN) : IN_VAL (UDINT) = 123

l

OUTPUT (OUT) : OUT_VAL (TIME) = T#123MS
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UINT type conversion

*k%
U I N T_TO_ Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
UINT_TO_x* IN: Unsigned Integer value to be converted
BOOL — EN ENO —BOOL
UINT— IN OUT = *ANY Output ENO: outputs EN value as it is
OUT: type-converted data
2wl 9l B2 = El -l ElelE|lE | ow | w g
) o) X 5 E| S Z| = Z| 2 5 E|l Q| = Z
ANY type variable Va"ab'e8%%%%%25§g585§55580%
ouT o|lojJojJ]o|lo|o|o|o]o|oO olo| 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 internal bit array.
UINT TO DWORD DWORD Converts into DWORD type filling the upper bits with 0.
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 intemal 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 ke
|| 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 (%MX0) is on, function UINT_TO_*** executes.

(2) 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]O]OJoJoJofJofJo[1[1[1[1]1]1]1]1]
l(UINT_TO_WORD)

OUTPUT (OUT) : OUT_VAL (WORD) = 16#FF[ 0] 0] O] O] O] OJOJO[1[1]1[1]1]1]1]1]
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ULINT type conversion
k%%
vailability , , ,
ULINT_TO_ Availabili XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
UL INT_TO_*** IN: Unsigned Long Integer value to be converted
BOOL — EN ENO —B0OL
ULINT— IN OUT = *ANY Output ENO: outputs EN value as itis
OUT: type-converted data
2wl 212 = ElelEle Bl ol 2wl w 9
: Q x| S E Z Z| z I E| Q|2
ANY type variable Varidble | o | & 2 = % 52 % %355 3 0 B g 26 g
ouT ojojo|lo|lo|lo|]Oo]O]|O]|O ol o] o] o o o

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

m Function

7-143

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 If input is 0~32,767, normal conversion. Otherwise an error occurs.
ULINT TO DINT DINT If input is 0~23'-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 Ifinput 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 internal bit array.
ULINT_TO_REAL REAL gzzzgﬁeu;'::elrr:izs Eﬁ:r?fre(.;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
B bits as a bit number of output type and produces an output without changing its internal bit array

m Program Example

— OUT_VAL

1.LD
ULINT_TO
SHIXO _xw
|| EN  ENO
IN.VAL —INouT
2. 8T

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, XMC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
USINT_TO_#xx IN: To convert Unsigned Short Integer value.
BOOL — EN ENO —B0OL
USINT—{ IN OUT = *ANY o
Output ENO: outputs EN value as it is
OUT: type-converted data
2wl 212 = ElelEle Bl ol 2wl w 9
: Q x| S E Z Z| z I E| Q|2
ANY type variable Varidble | o | & 2 = % 52 % %355 3 0 B g 26 g
ouT ojlojo|o|lo|loOo]O] O] O o|lo|lo|o]|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 O.
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
SBIXO e
|| EN  ENO |
IN.VAL — IN  OUT |- OUT_VAL
2.8T

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) [0] 1]1]1[1]0] 1] 1]
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Initialize Watch_Dog timer

WDT_RST Availability XGl, XGR, XEC, XMC

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 it is

OUT: After Watch_Dog timer initialization, output is 1

m Function

1. Itresets 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

T1 > T2

-
-

Y

<
-

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.

1.LD
Program with total 300 ms scan time
Oms r---
i Program with 150 ms scan time
| | X0 WOT_RST
150ms | | | EN ENO | —
| 1— REQ OUT  — WDT_OK
i Program with 150 ms scan time
300ms L---
2. ST

WDT_OK := WDT_RST(EN:=%MXO0, REQ:=%MXO0);
(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

the transition condition of program within the scan Watch_Dog Time (200ms).
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WORD type conversion
k%%
WO RD_TO_ Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input  EN: executes the function in case of 1
WORD_TO_xx IN: Bit string to be converted (16 bit)
BOOL — EN ENO —BOOL
WORD = I OUT /= =ANY Output ENO: outputs EN value as it is
OUT: type-converted data
S w9812 = El - ElelE|lE | ow|w g
) le) X5 E| S zZ| 5z z 5 E|l Q| = Z
ANY type variable Varable | 3| & = % 5 2 &8 %8513 3 é v E g R0 £
ouT o | O ojojJojJo|lo|lo|oOo]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 intemal bit array.
WORD _TO DINT DINT Converts into DINT type filling the upper bits with 0.
WORD TO LINT LINT Converts into LINT type filing 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 internal bit array.
WORD TO UDINT UDINT Converts into DINT type filling the upper bits with 0.
WORD TO ULINT ULINT Converts into LINT type filing 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 intemal bit array.
WORD TO STRING STRING Converts WORD into STRING type.
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m Program Example

1.LD
WX WORD_TO_ s
|| EN  ENO |-
IN.VAL —{ IN OUT |— OUT_VAL
2. ST

*kk

ST language doesn’t support WORD_T
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] 0[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] O] 1[0] 0] 0[ 1] 0] 0] 0[ 1]
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Exclusive OR
XO R Availability XGI, XGR, XEC, XMC
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.
2wl ol 212 = El=| o 2 w O]
Variable 8;%%;%%2%%%%%%5@%2555
ANY type variable D D2 X3 - = =T %
IN o|lo|o] o] o
ouT o|lo|o|o]|o
m Function
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1.

IN1 1111

XOR
IN2 1010
ouT 0101

..... 0000

..... 1010
..... 1010

Do XOR operation for IN1 and IN2 per bit and to produces OUT.
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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#CcC [ 1| 1][0o]o[1[1]0] 0]

XOR

(IN2): ABCBYTE)=16#F0 (1] 1[1]1][0]0]0]0]

\J

OUTPUT (OUT) : %QB0.0.0 (BYTE) = 16#3C | o| o| 1 | 1 | 1 | 1 | 0 | o|
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Converting ANY Type to BCD type
**k*%
_TO_BC D Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: execute the function in case of 1
**%_T0_BCD IN: enter ANY_BIT with BCD type data
BOOL — EN ENO — BOOL
ANY_INT— N OUT 1= *ANY_BIT Output ENO: outputs EN value as it is
OUT: type converted data
- o] @ E 4 Z| z g E|l Q| Z
Vaigble | 3 | &1 5| 9| 0| Z| Z| 2| Z Zo—fﬁ = 2|0l B E
ANY type variable @ o= % s @ 8/ 3|83 85 5|y F|laF e
IN O O O O 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 | arenormally 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

%MX0
| |

2.ST

IN_VAL —

*xx_TO_BCD
EN ENO
IN ouT

— BCD_VAL

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]ofo]1]o[1]1]0]

l,SINT_TO_BCD_BYTE

OUTPUT (OUT): BCD_VAL (BYTE) =16#22 [0[0]1]0]0]0]1]0]
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G RO U P_FI N D Availability Flags
XGI-CPUUN(V1.61)
Find a string in the group _ERR, _LER
XG5000 vV4.51
Function Description
GROUP_F IND Input EN : executes the function in case of 1
BOOL— EN ENO |~ BOOL IN1 : start address of find target
BYTE— INT OUT [~ UINT N2 :stingtofind
SIZE : size of find target(IN1)
STR= N2 OFFSET : the position to start searching for a string
UINT— SIZE
UINT— OFFSET Output ENO  :without an error, it is 1
ouT : location of String to be found
m Function

7-155

It searches the character of IN2 from the address specified as IN1 plus OFFSET and stores the first matching

starting position in OUT.

SIZE indicates the length to be searched from the start address of the search target IN1.
Ex1) When IN1 is %MB11 and SIZE is 10, it searches from %MB11 to %MB20.
Ex2) When IN1 is %MB11, SIZE is 10, OFFSET is 5, it searches from %MB16 to %MB25.

An error occurs in the following cases.
- When the value of SIZE is 0

- When OFFSET is larger than SIZE length

(If the size is 10, the value of OFFSET must be 0 or more and 9 or less.)

- When there is no matching string

- When IN1 + SIZE value is out of the device range provided
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m Program Example

1.LD

%I1X0.1.1
[

(1) When the execution condition (%1X0.1.1) is On, the GROUP_FIND function is executed.

BYTE

STR

UINT

UINT

GROUP_FIND
EN ENO
IN1 ouT
IN2
SIZE

OFFSET

(2) Search target start address If the start address is input to IN1, the input string declared as an input variable is input to

IN2, and the search string is input to IN2, it is displayed in OUT declared as an output variable.

3. Program Example

%RB0

16431 BYTE

%RB1

1632 BYTE

%RB2

I6#33BYTE

%AB3

16#34 BYTE

%RE4

1635 BYTE

%RB5

I6#36 BYTE

%RB6

IE#37BYTE

%RET

16435 BYTE

%RB&

IE#39BYTE

ey =1 =1 ] = 1 | S Y T ey

(=]

%RB3

HER)

B0 BYTE

Lf
aa
(M}
L2 16#31
#RED
L3
q
1%
4 10
31ZE
) 0
OFFSET
)

[M1 ouTH

[M2
51 ZE

OFF3E
T

GROLP_F [NO
EH EHOL

EHO

ouT

- It searches for Size 10 (10 byte) from the position of %RBO0. After finding the string '3' entered in IN2, the position

value is output in OUT.
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G RO U P_M OVE Availability Flags

XGI-CPUUN(V1.61)

Copy as the group _ERR, _LER
y g XG5000 V4.51
Function Description
Input EN : executes the function in case of 1
EROUP MV SRC : direct variable to move or
BOOL—{EN EMO - BOOL variable with device assigned
AY_PTR—SRC 05T - ANY_PTR INDX_S : the starting position of SRC to move
T 1ho 5 value (cannot use negative numbers)
INDX_D : the start position of DST to be
[T INDX_D
moved (cannot use negative numbers)
UINTS1ZE SIZE  :datasize to be moved
Output ENO : without an error, itis 1
DST  :Direct variable to be moved
2wl ol B2 El el EBElelElE|l 2] 2|wlw|a 2
. o 14 = Z Z | 2 = = | £
ANYtypeVa"able8%%%%%Z§§g%gségéggo%
variable
SRC OlOJOIO]O]JOIOJIO]IOCIO]O]O]O[OIO]IO[O]O]0]0
DST OO0 O0I0OlC0IO0OO0OOOIO0OO0O][OIO0O0[OT0]0]0
m Function

1. After reading data as much as SIZE from the starting position of SRC, copy as many as SIZE from the starting position
of DST.

2. SRC and DST can only use direct devices with allocated memory (I, Q, M, R, W, K, U).

3. SRC and DST type size should be the same.

4. When using ARRAY/ARRAY_STRUCT type, the location of SRC cannot be changed.
(Example ARRAYTindex]: X, ARRAY[1]: O)
ARRAY/[index] should be used with ARRAY_MOVE function.

Flag Description

® An error occurs when executing a SIZE command that exceeds the range of the direct
device allocated to SRC. At this time, data copying is not performed and ENO becomes 0.
Also, ERR and LER flags are set.

® [fINDX s negative, an error occurs.

_ERR
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If SIZE is 0, an error occurs.

Caution ®

overwritten, resulting in malfunction.

Since commands are copied as many as the number of SIZEs entered by the user
regardless of the input/output type, if the SIZE is not accurately calculated and used, data
in other areas may be overwritten and malfunction may resuit.

If INDEX_S/INDEX D is not 0, copying is performed from the position moved as much

as INDEX from the current position. If this is not used, data in other areas may be

m Program Example

1.LD

SRC

Variable
SRC

DST

(1) When the execution condition (A) is On, GROUP_MOVE function is executed.

GROUP_MOVE
EN ENO
SRC DST
INDX_S
INDX_D
SIZE

Address

%MBO
%MB100

ENO

DST

(2) Copy data as much as SIZE(3) from MB1 away from SRC position (MBO) by INDX_S value (1) and copy it

to (MB102) by INDX_D(2) away from DST position (MB100).
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G RO U P_F I L L Availability Flags

XGI-CPUUN(V1.61)

Fill group data _ERR, _LER
XG5000 V4.51
Function Description
GROUP_FILL
BOOL < EH EHO - BOOL Input EN : executes the function in case of 1
ANV DATA OuUT k- BOOL DATA :value tofil
SRC  :device to be filled in
AHY_PTR— SRC INDX :first position of DST to write value
(cannot use negative numbers)
INT— [N SIZE  :data size to be copied
[NT— LEN
Output ENO :without an error, itis 1
OUT : output 1 when the operation is successful
2w o 818 o El e ElelE el a2 wlw Q
- Q x| 5 E Z Z | z I El Q| | Z
e | v 8 8828528385838 8¢F&¢°5¢
SRC OlO/OIO0OI0O[OIO0OIOIOIOIO0OOO][OIO0I0O[OTO]0]0O
m Function

1. Fill with input data value as much as SIZE from SRC position.

2. Only direct devices with allocated memory can be used in SRC. (I, Q, M, R, W, K, U)

3. Be careful when using ARRAY type for SRC/DST because copying is performed even if it exceeds the ARRAY
range.

4. The size of the data type of SRC and DATA must match.

5. STRING type input is performed by calculating in BYTE unit

6. When using ARRAY/ARRAY_STRUCT type, SRC position cannot be changed.
(Ex. ARRAYTindex]: X, ARRAYT1]: O)
To use ARRAY[index], use the ARRAY_FILL command.

Flag Description
® Ifthe range of SRC and LEN exceeds the range of the direct device, an error occurs.
At this time, data write is not performed, and ENO and OUT become 0. Also, _ERR
ERR and _LER flags are set.
- ® [fINDX s negative, an error occurs.

® [fSIZE is 0, an error occurs.
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® Since commands are copied as many as the number of SIZE entered by the user
regardless of the input/output type, if the SIZE is not accurately calculated and used,

data in other areas may be overwritten and malfunction may resuit.
Caution ® [f INDEX is not 0, copying is performed from the position moved as many as INDEX
from the current position. If this is not used, data in other areas may be overwritten and

malfunction may result.

m Program Example

1.LD
A GROUP_FILL
EN ENO ENO
12 DATA ouT ouT
SRC SRC
1 INDX
3 LEN
Variable Address
SRC %MBO

(1) When contact A is On, GROUP_FILL function is executed.

(2) Write 12 data as many as LEN(3) from MB1, which is separated by INDX value (1) from SRC position (MBO).
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G RO U P_ROTAT E Availability Flags

XGI-CPUUN(V1.61)
Rotates in group XG5000 V.51 _ERR, _LER

Function Description

iROUP_ROTATE

Input EN : executes the function in case of 1

BUOL—EN ENO - BUOL SRC :direct device to be rotated

ANY_PTR— SRC OUT |- Y START : start position of the device to be rotated
END : end position of the device to be rotated
UINT—STRT
N : the number to rotate
UIHT—END
Output ENO : without an error, it is 1
HHTH ouT : carry output when rotating

< w2 B B & El |l 5lelElE|l 2 2| w|wWw Q
. (@] 14 = z Z | z fﬁ El Q| - Z2
ANY Variable Slolzl Blz|z|2|z|£| 2§ = o) £
variatglze 8 % g % R i N SR 815|8|s|e| | F S F | B e
SR | O/OOTOOO]OTOO]O]OITOIO[O]OTOCITOO]O]O

m Function

1. Device values in the specified range are moved from the SRC position to the specified direction.

2. Only direct devices with allocated memory can be used in SRC. (I, Q, M, R, W, K, U)

3. ARRAY type can be used for SRC/DST, but be careful because copying is performed even if it exceeds the
ARRAY range.

4. The size of the data type of SRC and DATA must match.

5. STRING type input is performed by calculating in BYTE unit.

6. When using ARRAY/ARRAY_STRUCT type, SRC position cannot be changed.
(Example ARRAY [index]: X, ARRAY[1]: O)
To use ARRAY(index], you must use the ROTATE_A command.

Flag Description

® An error occurs in case of executing a SIZE command that exceeds the range of the

_ERR direct device allocated to SRC. At this time, data copying is not performed and ENO
becomes 0. Also, ERR and LER flags are set.
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® Regardless of the device range set in SRC, the data from the START position to the

Caution END position is ROTATE. Therefore, if the START and END ranges are not calculated
correctly, the data in other areas may be changed and a malfunction may result.

m Program Example

1.1D
A GROUP_ROTATE
EN ENO
SRC SRC ouT
1 START
7 END
3 N
He Address
SRC %MBO

ENO

ouTt

(1) When the execution condition (A) is On, the BLK_ROTATE function is executed.
(2) Elements from MB1 separated by STRT from the SRC position (MBO) to MB7 separated by END are rotated 3 times

in the direction of the END element.

(3) In the output value, the element value 16#66 corresponding to the carry output is output.

SRC
MBO 16#11

STRT 16#22
16#33
16#44
16#55
16#66
16#77
END 16#88
16#99

MB9 16#AA

out

16#66

Before execution

SRC
16#11

16#66

16#77

16#88

16#22

16#33

16#44

16#55

16#99

T16#AA

After execution
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G RO U P_S H I FT Availability Flags

XGI-CPUUN(V1.61)

Shift in group _ERR, _LER
XG5000 V4.51
Function Description
GROLP_SHIFT Input EN : executes the function in case of 1
BO0L BN EHO - B0 IN : Value to be entered in the empty device
ANV TN OUT |- &MY after shifting
&NY_PTR— SAC SRC : Direct device to be shifted
START : Start position of device to be shifted
UINTSTRT END : End position of device to be shifted
UINT < EMD N : Number to shift
UINTH Ontput ENO : without an error, it is 1
ouT : Shifted data
2w 9 B8 = El -l ElelElEl 2 2| w|w|Aa 2
- o x = Z Z | Z E = | £
ANYtypeVa”ab'eBEQQQ%ZE%g%gséééggo%
variable o -
SRC 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 o o o o o o o
m Function

1. Values in the specified range from the SRC position are moved in the specified direction. The position that is
emptied while moving is filled with IN data.

2. Only direct devices with allocated memory can be used in SRC. (I, Q, M, R, W, K, U)

3. ARRAY type can be used for SRC/DST, but be careful when using it because it copies even if it exceeds the
ARRAY range.

4. The size of the data type of SRC and DATA must match.

5. STRING type input is performed by calculating in BYTE unit.

6. When using ARRAY/ARRAY_STRUCT type, SRC position cannot be changed.

(Example ARRAY [index]: X, ARRAY[1]: O)

To use ARRAY([index], use the SHIFT_A command.

Flag Description

® [f N exceeds the range of direct devices allocated to SRC, an error occurs. At this time,

-ERR data movement is not performed, and ENO and O are made. Also, ERR and _LER

flags are set.

7-163



Chapter 7. Basic Functions

Caution

It shifts the data from the START position to the END position regardless of the size

range of SRC. Therefore, if the START and END ranges are not accurately calculated
and used, the data in other areas may be changed and malfunction may resuilt.

m Program Example

1.LD

Variable

SRC

(1) When contact (A) is On, BLK_SHIFT function is executed.

GROUP_SHIFT

EN ENO ENO

IN ouT ouT
SRC

START

END

Address

%MBO

(2) The values from MB1 separated by STRT from SRC position (MBO0) to MB7 separated by END are shifted 3 times

in the END direction. Empty positions created by shifting are filled with IN(FF).
(3) In the OUT value, the value 16#66 corresponding to the carry is output.

MBO

STRT

END

MB9

Before execution

SRC
16#11 16#FF

16#22 IN
16#33
16#44
16#55
16#66
16#77
16#88
16#99

16#66
16#AA

ouT

SRC
16#11

16#FF

16#FF

16#FF

16#22

16#33

16#44

16#55

16#99

16#AA

After execution
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ANY_MOVE

Availability Flags

Copy without matching data types

XGI-CPUUN(V1.62)

_ERR,_LER

XG5000 V4.51
Function Description
AHY_MOYE Input EN : executes the function in case of 1
BOOL 1 EN END - BOOL SRC : Value to move
AHY_PTR— SRC OST - AHY_PTR
Ontput ENO : without an error, it is 1
DST : Moved data
2wl ol B2 El el EBElelElE|l 2] 2|wlw|la g
- Q @ E Z Z| 2 E = | £
ANYtypeVa"able8%%%%%Z§§g%gségéggo%
variable
SRC 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
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1. Read data from SRC and copy it to DST.
2. The data types of SRC and DST do not have to match

3. If the SRC type size is smaller than DST, the data is copied to DST as much as the size of the SRC type size.

4. If the SRC type size is larger than DST, the instruction is not executed and ENO becomes 0.

Flag

Descr iption

_ERR

® [fthe SRC type size is larger than DST, the instruction is not executed and ENO becomes 0.
Also, ERRand _LER flags are set.
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m Program Example

1.LD

A
ANY_MOVE
EN ENO|-ENO
SRC -|SRC DST |- DST
(1) BOOL ->BYTE
OPERAND TYPE VALUE RESULT
SRC BOOL 1 1
DST BYTE 0 16401

1) When the execution condition (A) is On, ANY_MOVE function is executed.
2) Data is written as much as the type size of SRC from the start address of DST, and 1BIT is written to DST

as the value of SRC
SRC
o 1,2 3 4 5 6 7
1
DST| 1

(2) BOOL ->BYTE

OPERAND TYPE VALUE RESULT
SRC BYTE 16#12 16#12
DST WORD 16#0000 16#0012

1) When the execution condition (A) is On, ANY_MOVE function is executed.
2) When writing to SRC as 16#12, and executing RUN, data is written as much as the size of SRC from the start

address of DST, so you can see the value of 1640012

7-166



Chapter 7. Basic Functions

SRC DST
16#12 16400
\» 16#12
(3) ARRAY OF BOOL ->BYTE
OPERAND TYPE VALUE RESULT
SRC ARRAY OF BOOL[10] | SETO~8BITto1 | 0~8 BIT:1,9BIT0
DST WORD 1640000 16401FF

1) When the execution condition (A) is On, ANY_MOVE function is executed.

2) When 0~8BIT is set to 1 in SRC and RUN is executed, data is written as much as SRC size (10BIT) from the
start address of DST, so you can see the value of 16#01FF.
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1 1 1 1 1 1 1 * 16#FF
» 16#01
SRC DST
(4) ARRAY OF WORD -> ARRAY OF LWORD
OPERAND TYPE VALUE RESULT
SRC ARRAY OF WORD[5] [01~[4]: 16#1234 [01~[4]: 16#1234
[0]: 16#0000000000000000 [0]: 16#1234123412341234
DST ARRAY OF LWORD[2]
[1]: 16#0000000000000000 [1]: 16#0000000000001234

1) When the execution condition (A) is On, ANY_MOVE function is executed.

2) If ARRAY [0]~[4] is set to 1 in 16#1234 in SRC, and when RUN is executed, data is written as much as SRC size
16#1234123412341234 [1]

from ARRAY start address of DST, [0]:
16#0000000000001234.

: You can see the value of
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16#1234
16#1234

16841234
1640000

16#1234
1640000

16#1234
1681234
1681234

(5) STRUCT ->ARRAY OF BYTE

OPERAND | TYPE VALUE RESULT
SRC STRUCT BOOL: 1 BOOL: 1
{ BYTE: 16#12 BYTE: 16#12
BOOL, DWORD: 164A9876543 DWORD: 16#A9876543
BYTE,
DWORD
}
DST ARRAY OF BYTE[$] [01~[7]: 16400 [0]: 16401
[1]: 16#12
[21~[3]: 16#00
[4]: 16434
[5]: 16456
[6]: 16478
[7]: 1649A

1) When the execution condition (A) is On, ANY_MOVE function is executed.

2) Declare BOO, BYTE, and DWORD variables one by one in the structure in order, and set SRC as the structure
type

3) 1BIT of SRC BOOL is copied to DST[0], and SRC BYTE is copied to DST[1].

4) Due to the DWORD declared after BYTE, 2BYTE is additionally allocated and entered. (Align alignment) 2BYTE
value added to DST[2],[3] is entered, and DWORD data is entered in [4]~[7].
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ANY_M 0VE2 Availability Flags

XGI-CPUUN(V1.62)

Copying by setting TYPE and SIZE ERR, LER
pyIng ey g XG5000 V4.51 B -
Function Description
ANY_MOVEZ
BOOL— EN EHO - BOOL Input EN : executes the function in case of 1
AHY_FTR— SRC O3T |- AWY_PTR SRC - value to move
WORD TYPE TYPE :setdata type (size) to move
INDX_S : the starting position of SRC to move
UDINT— [HOE_3 INDX_D : the starting position of DST to be moved
UDINT ND_ D SIZE : data size to move
UINT— =1 2E Ontput ENO  :without an error, itis 1
DST : moved data
4w ol B 21 = ElelEBlelElE|l gl 2l w|lwla %
. 0 14 = Z Z | Z = = | £
mvope | Ve 815 0 292222825388 E ;5P 5 E
variable il
SRC 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 O O O O O o )
m Function

1. Copy the data of TYPExSIZE from the position designated by INDX_S of the direct variable (or automatic variable)
registered in SRC, and save it in the position designated in INDX_D of the direct variable (or automatic variable)
registered in DST.

2.INDX_S, INDX D, and SIZE are calculated based on the redefined type setin TYPE.

3. TYPE is defined as follows.

- 1:BOOCL, 2:BYTE, 3:WORD, 4:DWORD, 5:LWORD

4. The data types of SRC and DST do not have to match.
5. When SRC and DST are direct variables, copying is performed as much as TYPEXSIZE even if the size set through

TYPE, INDX_S, INDX_D, SIZE exceeds the type size of SRC and DST. (Available direct variables: |, Q, M, R, W, U, K)
6. When SRC and DST are automatic variables, the size set through TYPE, INDX_S, INDX_D, and SIZE cannot exceed
the data type size range of SRC and DST. (Error occurs when exceeding)
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Flag

Description

_ERR

In case of command execution exceeding the direct variable area allocated to SRC or DST
When SRC or DST sets as an automatic variable and executes a command that exceeds
the type size of the variable

- When the area set by INDX_S exceeds the variable size of SRC

- When the area set by INDX_D exceeds the variable size of DST

-As much as TYPExSIZE

When SIZE is setto 0

When the ERR flag is On, data copy is not performed and ENO becomes 0.

Caution °

Since commands are copied as many as the number of SIZEs entered by the user
regardless of the input/output type, if the SIZE is not accurately calculated and used, data in
other areas may be overwritten and malfunction may result.

If INDEX_S, INDEX_D is not 0, copying is performed from the position moved as much as
INDEX from the current position. If this is not used, data in other areas may be overwritten,
resulting in malfunction.

m Program Example

1.LD

7171

SRC

TYPE

INDX_S

INDX_D

SIZE

WO ENG

DsT

(1) SRC: BOOL type, automatic allocation variable > DST: WORD type, automatic allocation variable,
TYPE: BOOL(1)

OPERAND VALUE
INDX_S 2
INDX_D 0

SIZE 100r5
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OPERAND TYPE MEMORY VALUE RESULT
SRC BYTE AUTO 16#AF 16#AF
DST WORD AUTO 16#0000 164#000B

(A) Since TYPE is BOOL, INDX_S, INDX_D, and SIZE are calculated in BOOL units.

(B) SIZE: 10

-SIZE is 10 BIT, but the command cannot be executed because the set SRC type size (BYTE) is 8 BIT ( ERR

€ITor OCCurs).

(C)SIZE: 5

-As data is read only up to 2~6 BIT, which is the value of INDX_S+SIZE, the command is executed normally

without exceeding the range of SRC.
(D) Since INDX_S = 2, data is read as much as SIZE(5BIT) from SRC.2BIT position.

(E) SRC.2BIT~6BIT data is written to DST at 0BIT~4BIT position.

—

111§ 1)1 0

SRC

110]1

b

1111 0] 1|0} 0] 0] O

ojojojojojoj o]0

DST

(2) SRC: BYTE type direct variable > DST: WORD type direct variable, TYPE: BOOL(1)

OPERAND VALUE
INDX_S 2
INDX_D 0
SIZE 10
OPERAND | TYPE MEMORY VALUE RESULT
SRC BYTE %MBO 16HAF 16HAF
DST WORD %MW10 16#FF00 16#FC2B

1) When the execution condition (A) is On, ANY_MOVE32 function is executed.

2) Since TYPE is BOOL, INDX_S/INDX_D/SIZE is calculated in BOOL units
3) The effective range of SRC is 8 BIT and the size is 10 BIT, which exceeds the data reference range, but in the
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7173

case of direct variables, copying is performed even if it exceeds the range, so it operates normally..

4) Since INDX_S =2, data is read as much as SIZE(10BIT) from SRC.2BIT position.

5) SRC.2BIT~7BIT data is written to DST's OBIT~5BIT position, and MB1 data of OBIT~3BIT is written to DST's
8BIT~11BIT position.

(A) Since the type is BOOL, INDEX_S, INDEX_D and SIZE are calculated in BOOL type.

(B) The data type (BYTE) of SRC is 8 BIT and the size is 10 BIT, which is out of the data reference range, but in the
case of a direct variable, copying is performed even if it exceeds the range, so it operates normally.

(C) Since INDX_S = 2, data is read as much as SIZE(10 BIT) from SRC.2BIT position.

(D) Copy data of SRC.2BIT~7BIT to OBIT~5BIT position of DST, and OBIT~3BIT data of %MB1 to 6BIT~9BIT position
of DST.

|
sre | 1/ 1] 1| 1/of 1/ of 1 " 1] 1 0] 1 o] 260l o
MmB1 0| o] of d) o of o] of o] obn) 1f 1} 2] 1} 2
| DST

(3) SRC: ARRAY OF BOOL type direct variable > DST: BYTE type direct variable, TYPE: BOOL(1)

OPERAND | VALUE
INDX_S 1
INDX_D 0
SIZE 1
OPERAND TYPE MEMORY VALUE RESULT
SRC | ARRAYOFBOOL[10] | %MXO0 [0]~[9] : 1 [O]~[9] : 1
DST BYTE %MB10 0 7eMBI0- 16#FF
%MB11: 16401

(A) Since TYPE is BOOL, INDX_S, INDX_D, and SIZE are calculated in BOOL type.
(B) Since INDX_S = 1, data is read as much as SIZE(10BIT) from %MX1.
(C) Data of %MX1~%MX10 is written to %MX80(%MB10)~%MX89(%MB11).
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MXO MX7
1[1111111! o! 11 1) 1 1) 1} 1} 1f 1} mBi0  DST

\_1‘16\ :1[] MB11

(4) SRC: ARRAY OF BOOL type direct variable > DST: BYTE type direct variable, TYPE: BYTE(2)

OPERAND VALUE
INDX_S 1
INDX_D 0
SIZE 1
OPERAND TYPE MEMORY VALUE RESULT
SRC | ARRAY OF BOOL[0].[9] |  %MX0 [0]~[9] : 1 [0]~[9] : 1
DST BYTE %MB10 0 %MB10: 16#03

(A) Since TYPE is BYTE, INDX_S, INDX_D, and SIZE are calculated in BYTE type.
(B) Since INDX_S =1, data is read as much as SIZE(1BYTE) from %MB1(%MX8~%MX15).
(C) Wirite the data of %MB1 to %MB10.

MIX0 MXT
1] 1] 1] 1] 1] 1] 1] 1
SRC
1111 ol ol ol ol ol o> »1 1/ 1] ol ol o} o ol o} me10 psT

(5) SRC: ARRAY OF BOOL type automatic allocation variable > DST: BYTE type automatic allocation

variable, TYPE: BOOL(1)

OPERAND VALUE
INDX_S 1
INDX_D 0

SIzE 100r8
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OPERAND TYPE MEMORY VALUE RESULT
SRC | ARRAY OF BOOL[0.9] | AUTO [0]~[9] : 1 [0]~[9]: 1
DST BYTE AUTO 0 16#FF

(A) Since TYPE is BOOL, INDX_S, INDX_D, and SIZE are calculated in BOOL units.
(B) Since INDX_S =1, data is read from SRCJ[1].

(C) SIZE: 10

- For automatic variables, you must check the type size. When the SIZE is 10, the SIZE is 10 BIT, but the

corresponding instruction cannot be executed because the type size of DST is 8 BIT.

(D) SIZE: 8

- Copy the data of SRC[1]~[8] to DST.

[

SRC

WL 1§1

(6) SRC: ARRAY OF BOOL type automatic allocation variable - DST: BYTE type direct variable,

1

TYPE: BOOL(1)

y! 1113 14 1) 1) 13 1) 1f DSE

OPERAND VALUE
INDX_S 1
INDX_D 0
SIZE 100r9
OPERAND TYPE MEMORY VALUE RESULT
SRC | ARRAYOF BOOL[0.9] | AUTO [O]~[9] : 1 [0]~[9] : 1
%MB10: 16#FF
DST BYTE %MB10 0 ouMB11: 16401

(A) Since TYPE is BOOL, INDX_S, INDX_D, and SIZE are calculated in BOOL type.
(B) Since INDX_S = 1, data is read from SRCJ[1].

(C) SIZE: 10 BIT

- It does not exceed the SRC type size, but since it has moved 1 bit from INDX_S, it exceeds the actual SRC data

7175



Chapter 7. Basic Functions

range. Therefore, the command does not work and an error occurs.
(D) SIZE: 9 BIT
- Even if INDX_S 1BIT is included, it operates normally because it does not exceed the SRC type size.
(E) The data type size of DST is 8BIT, and all exceed the type size of DST. However, since it is a direct device, it is safe
to exceed the size.

(F) If the SIZE is set to 9, the data of SRC[1]~[8] are copied to %MB10 and the remaining SRC[9] data is copied
to %MB11.

[y

J

SRC

(D

1111111| o 1) 1) 11 1| 1) 1} 1) 1} MB10 DST
| 1] OF O} O} O} O} Of Of mBE11

(7) SRC: STRUCT type automatic allocation variable > DST: ARRAY OF WORD type automatic allocation

variable, TYPE: BYTE(2)

OPERAND VALUE
INDX_S 0
INDX_D 0
SIZE 8
OPERAND TYPE MEMORY VALUE RESULT
STRUCT
{
BOOL, BOOL = 1 BOOL = 1
SRC Auto
BYTE, BYTE = 16#12 BYTE = 16#12
WORD, WORD = 1646543 WORD = 16#6543
}
[0]: 16#FFFF [0]: 1641201
[1]: 164FFFF [1]: 1646543
DST | ARRAY OF WORD[0.4] |  Auto [2]: 16#FFFF [2]: 16#0000
[3]: 164FFFF [3]: 1640000
[4]: 164FFFF [4]: 164FFFF

(A) Since TYPE is BYTE, INDX_S, INDX_D, and SIZE are calculated in BYTE type.
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(B) Since the size of STRUCT is allocated in 8 BYTE units, 2 WORDs are additionally allocated after WORD.
(C) Read data as much as 8 BYTE from the start position of SRC and copy to DST[0] ~ DST[3].
(D) The size of STRUCT cannot exceed the size of DST.

16486543
16#0000
1640000
16EFFFF

1646543
1680000
1680000
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G RO U P_M OVE32 Availability Flags

XGI-CPUUN(V1.62)

Copy as the group(INDEX value expansion ERR, LER
i group( P ) XG5000 V4.51 B B
Function Description
GROUP_MOYESZ
BOOL < EN ENO | BOOL Input EN : executes the function in case of 1
&MY _PTR{SRC 05T | &Ny _PTR SRC : direct variable to move
INDX_S : the starting position of SRC to move
LOTHT  IWDOX_S . B
INDX_D : the starting position of DST to be moved
UOIHT < [HOX_0 SIZE : data size to move
HINTH5IZE
Output ENO : without an error, itis 1
DST  :direct variable to be moved
4wl o B 82 & El el 5l elE|lE| 2| 2| w|wlAa g
: o x = Z Z | Z = = | £
mvope | Ve | 81510 2922228325388 E 5P 5 E
variable -
SRC o o o o o o o o o o o o o o o o o o o o
DST o o o o o o o o o o o o o o l¢) o o l¢) o o
m Function

1. Copy data as much as SIZE from the location designated by INDX_S of the direct variable designated by SRC,
It is saved in the location designated by INDX_D of the direct variable designated by DST.

2. Only direct devices with allocated memory can be used in SRC (I, Q, M, R, W, K, U).

3. The data type size of SRC and DST must match.

4. When using ARRAY, ARRAY_STRUCT type, the location of SRC cannot be changed. ARRAY/index] should be used
with ARY_MOVE function. (Example, ARRAY[index]: not available, ARRAY[1]: available)

Flag Description

® [fthe function is executed after setting the size to exceed the direct variable area allocated to
SRC, an error occurs. At this time, data copying is not performed, and ENO becomes 0. Also,
_ERRand LER flags are set.

® When SRC or DST is an automatic variable area, an error occurs when executing a function
after setting the size to exceed the data type size of the variable. At this time, copying is not
performed and ENO becomes 0. Also, ERR and _LER flags are set.

® [fINDX s negative, an error occurs.

® [fSIZE is 0, an error occurs.

_ERR
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Caution ®

Since commands are copied as many as the number of SIZEs entered by the user
regardless of the input/output type, if the SIZE is not accurately calculated and used, data
in other areas may be overwritten and malfunction may resuilt.

If INDEX_S/INDEX D is not 0, copying is performed from the position moved as much
as INDEX from the current position. If this is not used, data in other areas may be
overwritten, resulting in malfunction.

m Program Example

1.LD

e
e

Ya-lable
SRC

DsT

EN ENO ENO
SRC DST DST
NDX_S
INDX_D
SIZ

Address

%/ B0

%8100

(1) When the execution condition (A) is On, GROUP_MOVE32 function is executed.

(2) Copy data as much as SIZE(3 BYTE) from %MB1 away from SRC location (%MBO) by INDX_S(1), and copy data

to %MB102 away from DST location (%MB100) by INDX_D(2).
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GROUP_FILL32

G RO U P_F I L L32 Availability Flags

XGI-CPUUN(V1.62)

Fill group data (INDEX value expansion) _ERR, _LER
XG5000 V4.51

Function Description

GROUP_F 1 LL33
Input EN : executes the function in case of 1

DATA :value tofil
SRC :device to be filled in

BOOL—{EM EWO - BOOL
iWY qDATH  OUT |- BOOL

ANY_PTR—{'SRC INDX : first position of DST to write value
LEN : data size to be copied
UOINT 4 THDX
UIHT{LEN Output ENO : without an error, itis 1
OUT : output 1 when the operation is successful
4w 9 BB e El |l 5lelElE|l 2 2| w|w 2
i Q x = Z Z | z E|l Q| | Z
mvope | Ve (815 0 292222825388 E ;5P 5E
variable il
DATA ) o o ) o o o ) o o ) o o ¢} ¢} ¢} ¢} ¢} ¢} ¢}
SRC O o o O o o O O o O O o o O O o O O o o
m Function

Set the value of the DATA variable as much as LEN from the SRC position.

Only direct variables can be used in SRC (I, Q, M, R, W, K, U).

STRING type input is performed by calculating in BYTE unit.

When using ARRAY, ARRAY_STRUCT type, the location of SRC cannot be changed. ARRAY[index] should be
used with ARRAY_FILL command. (Example, ARRAY/[index]: not available, ARRAY[1]: available)

5. Evenif ENis Off, OUT value is maintained.

HPoobd =

Flag Description
® Ifthe range of SRC and LEN exceeds the range of the direct device, an error occurs.
At this time, data write is not performed, and ENO and OUT become 0. Also, ERR
ERR and _LER flags are set.
B ® [fINDX is negative, an error occurs.

® [fSIZE is 0, an error occurs.
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® Since commands are copied as many as the number of SIZE entered by the user
regardless of the input/output type, if the SIZE is not accurately calculated and used,
data in other areas may be overwritten and malfunction may resuilt.

Caution ® If INDEX is not 0, copying is performed from the position moved as many as INDEX

from the current position. If this is not used, data in other areas may be overwritten and

malfunction may result.

m Program Example

1.LD

GROUP_FILL32

(1) When contact A is On, GROUP_FILL32 function is executed.
(2) Write 12 data as many as LEN(3) from %MB1, which is separated by INDX value (1) from SRC position (%MBO0).

2> %MB1:12, %MB2: 12, %MB3 : 12
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ANY CMP

ANY_C M P Availability Flags

XGI-CPUUN(V1.70)

Memory data Comparison _ERR, _LER
XG5000 V4.60

Function Description

ANY CMP Input  EN: executes the function in case of 1

BOOL | EN ENO - BooL IN1: first data to compare

ANY_PTR — N1 OUTF BOOL IN1_INDX : starting at comparable positions IN1

UINT 11 1D IN2: second data to compare

IN2_INDX : starting at comparable positions IN2
ANY_PTR —

N2
LEN: number of elements to compare

UINT + |N2_INDX

UINT — LEN Output EN  :withoutan error, itis 1

OUT : output 1 when the operation is successful

[l e O
_ w ) T &z = = = = - = = — = w Ll ) >
vaiabe | 3| &1 &S| o 2z E 2 2% 2/ & 2/ 3 8 £ k8 5 %
ANY type | D 25 5|9 6|38 535 s ¥ F| 5| F &
variable
DATA o o] o o o] o o o o] o o o] o o o o o o o o
SRC e} o o e} o o o e} o o e} o o o e} o o e} o o
m Function

1. Compare the data from the start position of IN1 to the LEN size and the data from the start position of IN2 to the
LEN size.

IN1_INDX and LEN are based on IN1 type, and IN2_INDX is based on IN2 type.

The types of IN1 and IN2 do not have to match.

If IN1, IN2 are automatic variables, LEN cannot exceed the type size range of IN1, IN2

In case IN1 and IN2 are direct devices, copy is performed as much as LEN even if LEN exceeds the type size of
IN1, IN2. (Available direct devices: M, |, Q, U, K, R, W).

arowbd

Flag Description
® An error occurs when the LEN command is executed beyond the range of the direct
device allocated to IN1 and IN2. At this time, the command is not executed and ENO
becomes 0. Also, the _ERR and LER flags are set.
ERR ® [fIN1 or IN2 is an automatic variable area, an error occurs in the case of LEN command
- execution that exceeds the type size of the variable. At this time, the command is not
executed and ENO becomes 0. Also, _ERR and LER flags are set..

® [fSIZE is 0, an error occurs.
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m Program Example

1.LD
ANY_CMP
| | EN ENO |
%MBO —{ IN ouTR OUT
2 = INT_INDX
%MW10 = IN2
0 - IN2_INDX
4 —LEN
2. ST

OUT:=ANY_CMP(IN1:=%MBO, IN1_INDX:=2, IN2:=%MW10, IN2_INDX:=0, LEN:=4);
(1) Since IN1 is of Byte type and IN1_INDX = 2, it is compared from the position separated by IN1 + 2Bytes.
(2) Compare the values of %MB2~5 and %MB20~23, respectively.

(3) Outputs out = 1 if all values are the same, and out = 0O if there is at least one other value.
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ANY_C M P_E Q Availability Flags
Equivalent comparison of the two Data XGI-CPUUN(V1.70)
_ERR, _LER
Elements XG5000 V4.60
Function Description
Input  EN: executes the function in case of 1
IN1: first data to compare
ANY_CMP_EQ
BooL | EN ENO |- BooL IN1_INDX : starting at comparable positions IN1
ANY_PTR | IN1 ouTF BOOL IN2: second data to compare
uint < 1D o DX gF;RLJAI;{NT IN2_INDX : starting at comparable positions IN2
LEN: number of elements to compare
ANY_PTR 4 IN2 N~ UINT
UINT —
e Output ENO: without an error, itiis 1
UINT 7 LEN OUT: if there is a same element, it is 1
P_INDX : position of the same element in IN1
N : The number of same elements
2w o 818 o El e ElelEs el ol 2wl w Q
- Q x| 5 E Z Z | z I El Q| | Z
ANYtypeVa"able8%%%%%Z§§g%gségéggo%
variable
DATA O o O O o O O O o O O o O O O O O O o )
SRC O o o O o o O O o O O o o O O o O O o o
m Function

1. Compare the data from the start position of IN1 to the LEN size and the data from the start position of IN2 to the
LEN size.

IN1_INDX and LEN are based on IN1 type, and IN2_INDX is based on IN2 type.

The types of IN1 and IN2 do not have to match.

If IN1, IN2 are automatic variables, LEN cannot exceed the type size range of IN1, IN2

In case IN1 and IN2 are direct devices, copy is performed as much as LEN even if LEN exceeds the type size of
IN1, IN2. (Available direct devices: M, |, Q, U, K, R, W).

If the data is the same, the data location of IN1 is stored in P_INDX.

7. Location information exceeding the size of P_INDX Array may be lost.

arowbd

IS
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Flag Description
® An error occurs when the LEN command is executed beyond the range of the direct
device allocated to IN1 and IN2. At this time, the command is not executed and ENO
becomes 0. Also, the _ERR and LER flags are set.
ERR ® If IN1 or IN2 is an automatic variable area, an error occurs in the case of LEN
B command execution that exceeds the type size of the variable. At this time, the
command is not executed and ENO becomes 0. Also, ERR and LER flags are set.

® [fSIZE is 0, an error occurs

m Program Example

1.LD
ANY_CMP_EQ
|| EN ENO |-
%MBO — IN1 outr OUT
2 1 IN1_INDX P_INDX [~ P_INDX
%MW10 — IN2 N N
0 1 IN2_INDX
4 —1LEN
%MB2 1 %MW 10 16#0605
2 %MW 11 16#0403
3
%MB5 4
2.ST
OUT:=ANY_CMP_EQ(IN1:=%MBO0, IN1_INDX:=2, IN2:=%MW10, IN2_INDX:=0, LEN:=4, P_INDX=>P_INDX,
N=>N);

(1) Since IN1 is of Byte type and IN1_INDX = 2, it is compared from the position separated by IN1 + 2Bytes.
(2) Compare the values of %MB2~5 and %MB20~23, respectively.
(3) P_INDX[0]=4, P_INDX[1]=5, N=2, OUT = 1 are output.
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ANY_C M P_N E Availability Flags

Not equal comparison of the two Data XGI-CPUUN(V1.70)
Elements XG5000 V4.60

_ERR,_LER

Function Description

Input  EN: executes the function in case of 1

IN1: first data to compare

ANY_CMP_NE
BooL | N ENO I~ BooL IN1_INDX : starting at comparable positions IN1
ANY_PTR — IN1 OUT [~ BOOL IN2: second data to compare
UINT = IN1_INDX PINDX |- ARRAY IN2_INDX : starting at comparable positions IN2
ANY PTR 4 12 N . LEN: number of elements to compare

UINT = IN2_INDX
Output ENO: without an error, itiis 1

VINT LN OUT: if there is a different element, it is 1
P_INDX : position of the same element in IN1

N : The number of array elements that not equal

[l e O
_ w ) T &z = = = = - = = - = w Ll ) >
vaiabe | 3| &1 &S| o 2k 2 2/ % 2/ 2/ 3 8 £ k8 5 %
ANY type | D 25 5|9 6|38 53/ 85 5 | ¥ F| 5| F e
variable
DATA o o] o o o] o o o o] o o o] o o o o o o o o
SRC e} o o e} o o o e} o o e} o o o e} o o e} o o
m Function

1. Compare the data from the start position of IN1 to the LEN size and the data from the start position of IN2 to the
LEN size.

IN1_INDX and LEN are based on IN1 type, and IN2_INDX is based on IN2 type.

The types of IN1 and IN2 do not have to match.

If IN1, IN2 are automatic variables, LEN cannot exceed the type size range of IN1, IN2

In case IN1 and IN2 are direct devices, copy is performed as much as LEN even if LEN exceeds the type size of
IN1, IN2. (Available direct devices: M, |, Q, U, K, R, W).

If the data is the same, the data location of IN1 is stored in P_INDX.

7. Location information exceeding the size of P_INDX Array may be lost.

abrowbd

IS
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Flag Description
® An error occurs when the LEN command is executed beyond the range of the direct
device allocated to IN1 and IN2. At this time, the command is not executed and ENO
becomes 0. Also, the _ERR and LER flags are set.
ERR ® If IN1 or IN2 is an automatic variable area, an error occurs in the case of LEN
B command execution that exceeds the type size of the variable. At this time, the
command is not executed and ENO becomes 0. Also, ERR and LER flags are set.

® [fSIZE is 0, an error occurs

m Program Example

1.LD
ANY_CMP_NE
|} EN ENO
%MBO — IN1 ouT - ouT
2 1 IN1_INDX P_INDX [~ P_INDX
%MW10 — IN2 N N
0 1 IN2_INDX
4 —LEN
%MB2 1 %MW 10 16#0605
2 %MW 11 16#0403
3
%MB5 4
2.ST
OUT:=ANY_CMP_NE(IN1:=%MBO0, IN1_INDX:=2, IN2:=%MW10, IN2_INDX:=0, LEN:=4, P_INDX=>P_INDX,
N=>N);

(1) Since IN1 is of Byte type and IN1_INDX = 2, it is compared from the position separated by IN1 + 2Bytes.
(2) Compare the values of %MB2~5 and %MB20~23, respectively.
(3) P_INDX[0]=4, P_INDX[1]=5, N=2, OUT = 1 are output.
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Chapter 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 XGI, XGR, XEC, XMC

Flags _ERR, LER

Function Description

Input  EN: executes the function in case of 1

ARY_ASC ) _
" T0_BCD IN: ASCII Array input
BOOL = EN ENO b— BooL Output ENO: without an error, itis 1
ARRAY OF — IN OUT b— ARRAY OF OUT: BCD Array output
WORD BYTE
m Function

It converts a word array input (ASCII data) to a byte amay output (BCD data).

B15 B12 B1188 B7 B4 B3 B0 B7 B4B3 80
N0l 8 | o i3 ] 1ia—'1 ouTlol| O 1
IN[1] 3 8 3 9 OuT[1]] 8 9
N [3 ] 3] 3] 4] outtnl[ 3 [ 4 |
= Flag
Flag Description

If the number of each inputioutput 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

set.

_ERR

e 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
SWIXO _T0_BCD
|| EN  ENO -
ASC_ARY <IN 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] 1643031
ASC_ARY[1] 16#3839
ASC_ARY[?] 16#3334

Output BCD_ARY data is as follows.

BYTE_ARYJ[0] 01
BYTE_ARY[1] 89
BYTE_ARY[2] 34
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ARY_ASC _TO BYTE | aviabiy XGl, XGR, XEC, XMC

Input: ASCIl  Array, Output: BYTE Array

Flags _ERR, LER
Function Description
ATROY_BAYSTCE Input EN: executes the function in case of 1
- IN1: ASCII Array input
BOOL = EN ENO — BOOL
Output ENO: without an error, itis 1
ARRAY OF — IN OUT = ARRAY OF )
WORD BYTE OUT: BYTE Array output
m Function

It converts a word array input (ASCII data) to a byte aray output (hexadecimal).

B15B12 B11B8 B7 B4 B3 B0 B7 B4B3 BO
IN[jo] | 3 4 |i4 14— A ouT[0] | 4 A
IN[1] 3 3 4 6 OouT[1]| 3 F
N [ 3] 2] 3] 9] outim [ 2 T 9 ]
= Flag
Flag Description
If the number of each input/output aray 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
_TO_BYTE

2.ST

ASC_ARY —

ENO —

OUT |~ BYTE_ARY

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_ARY[0] 16#3441

ASC_ARY[1] 16#3346

ASC_ARY[2] 16#3239
Output BYTE_ARY data is as follows.

BYTE_ARYI0] 4A

BYTE_ARY[1] 3F

BYTE_ARY/[2] 29
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Finds an average of an array
ARY_AVE Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
ARY_AVE IN: data array for average
BOOL — EN — BOOL INDX: starting point to average in an array
ARRAY OF _I |y [ ANY_NUM LEN: number of array elements for average
ANY_NUM INDX
:m LEN Output ENO: without an error, it will be 1
] OUT: average of an array
4| w| % Q = ElE| 4 w 2
we B EBEEEEEEZEZZEELERE
ANY type variable @ ml=F 3 = 512 = e ®
IN o o o o o o o o o o
ouT o o (e} o o o o o o o

m Function

1. ARY_AVE function finds an average for a specified length of an aray.
2. Inputand output array is the same type.

3. [fFLEN is a negative number, it finds an average between INDX (Array index) and ‘INDX — |LENJ. 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 emror occurs, the outputis 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
%lX1.1.6
| |
[
IN_ARY —
3
6 —
2. 8T

RESULT := ARY_AVE(EN:=%IX1.1.6, IN:=IN_ARY, INDX:=3, LEN:=6);

IN_ARY <
10-INT Arrary

©O© 0O N OO O 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: ASCIl Array

ARY_B C D_TO_AS C Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input  EN: executes the function in case of 1
ARY_BCD IN: BCD array input
_TO_ASC
BOOL Output ENO: without an error, itis 1
| &N ENO |— BOOL OUT: ASCII array output
ARRAY OF — IN OUT p— ARRAY OF
BYTE WORD

m Function

It converts a byte amay input (BCD) to a word array (ASCII).

= Flag

B7 B4 B3 BO
NI [ 0 [ 1
NOIBENEE

e

B15 B12 B11 B8 B7 B4 B3 BO

ouT[0]

3

0

ENEE

OUT[1]

3

8

3 9

outin | 3 | 4 [ 3| 5 |

Flag

Description

_ERR

If the number of each input/output aray 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

amray are 0 (while other elements of IN1 are normally converted), and  ERRand _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
SWMIXO _TO_ASC
|| EN  ENOf-
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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ARY BYTE_TO_ASC

Input: BYTE Array, Output: ASCII Array

Availability XGI, XGR, XEC, XMC
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 | 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).

B7 B4 B3 BO

B15 B12B11 B8 B7 B4 B3 BO

INOl | 4 | A ouTtio] | 3 4 |id [ 1id— A
IN[1] | 3 F OUT[1] 3 3 4 6
N [ 2 ] 9| outi] [ 3] 2] 3] 9]
= Flag
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.

% 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_BYTE
SWIXO _TO_ASC
|| EN  ENO -
BYTELARY —{ 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_C M P Availability XGI, XGR, XEC, XMC
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 IN1 oUT b BooL IN2: second array to compare
OF ANY 1 IN2_INDX : starting point in 2" array for comparison
INT_INDX
INT — LEN: number of elements to compare
*Araay _| N2
OF ANY | INZ2_INDX Output  ENO: without an error, itis 1
INT = LEN OUT: if two arrays are equal, it is 1
INT =
| | a E Q = ElEe| o & W Q
e |8 5820558288830 E¢F585¢
ANY type variable @0l =33 > 2| 2 — e )
IN1 olo|jloj]o|lo|o|o|]Oo|lO|]O]O|O|O|]O]O|O|]O|]O]|O
IN2 olojloj]o|lo|o|o|J]Oo|lO|]O]O|O|O|]O]O|O|]O|]O]|O

*ARRAY OF ANY: exclude STRING from ANY type.

m Function

1. ltcompares two arrays 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 array 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 Arrays.
ARY_CMP USINT Compares two USINT Arrays.
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Function Input array type Description
ARY _CMP UINT Compares two UINT Arays.
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 it is 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_F L L Availability XGl, XGR, XEC, XMC

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
ARRAY 1 SRC __ SRC |~ *ARRAY _ N
OF ‘l\m 1 nox OF ANY Output ENO: without an error, it is 1
INT —| LEN OUT: without an error, it is 1
In/Out  SRC: an array to be filled
2w 2B B s E ElelElE| 2| 2| w w g
e | 815 8 9812222358358 ¢585:¢
ANY type variable @ ol =33 = S>3kl 3 Q %
DATA olojo|lo|lo|lo|Oo]O|]O|]O|]O|lO|O|]O]O|O|O|O|O
SRC 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

1. ltfils an amay with the input data.
2. IfFLENis minus, itfills an array from INDX to “INDX — |LEN|.”

Function Infout array 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 Fils a DWORD Array with the input data.
ARY FLL LWORD Fills a LWORD Array with the input data.
ARY FLL SINT Fills a SINT Array with the input data.
ARY FLL INT Fills a INT Amay 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 Amray with the input data.
ARY FLL UINT Fills a UINT Array with the input data.
ARY FLL UDINT Fills a UDINT Amray with the input data.
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Function Infout array type Description
ARY FLL ULINT Fills a ULINT Array with the input data.
ARY FLL REAL Fills a REAL Array 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 Fills a DT Array with the input data.

= Flag

Flag Description

_ERR |,

If itis designated beyond the array range, ERR and _LER flags are set.
If an error occurs, there’s no change in arrays and OUT is Off.
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.AARY <IN 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
— T~
0 1 2 3 4 5 6 7 8 9
23 31 34 34 34 34 45 98 85 32
-t P

[t 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 XGI, XGR, XEC, XMC
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  i— *ARRARY OUT_INDX: starting pointer of array to be moved
*ARRARY __| |y OF ANY
* /ﬁm —] IN_INDX
INT — OUT_INDX Output ENO: without an error, it is 1
OUT: array variable to be moved (STRING type,
unavailable)
_ILUDEEF El-lBEllElE| 2| 2| w|wWw g
i Q x E Z Z| z g E|l Q| |2
Variable OEOOOZZZZ(OZD—ES = | 0|0l @
ANY type variable mmggiw 6|33/ 355/ &5 FaF %
IN O @] @] O O 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

*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
Amray < (OUT_INDX + MOVE_NUM).

Then ARY_MOVE function is not executed, and OUT is 0. ENO is Off and _ERR and
_LER flags are set.

_ERR

% 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.

= Program Example

Variable name Variable type Array number
ARY SRC INT 10
ARY DES WORD 15
1.LD
A ARY_MOVE
|| N 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 SRCI[(] 0 ARY DESI0] 16#0 ARY SRC[(] 0 ARY DESI0] 16#0
ARY _SRC[1] 11 ARY DES[1] 16#1 ARY_SRC[1] 11 ARY DES[1] 16#1
ARY SRC[2] 22 ARY DES[2] 1642 ARY SRC[2] 22 ARY DES[2] 16#2
ARY SRC[3] 33 ARY_DESJ[3] 16#3 ARY SRC[3] 33 ARY_DESJ[3] 16#3
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Before After
ARY SRC[4] 44 ARY DES[H4] 16#4 ARY SRC[4] 44 ARY DES[4] 16#4
ARY_SRC[5] 55 ARY _DES[5] 16#5 ARY_SRC[5] 55 ARY_DESI[5] 16#5
ARY_SRC[6] 66 ARY_DES[6] 1646 ARY_SRC[6] 66 ARY_DESI6] 1646
ARY _SRC[7] 77 ARY _DES[7] 16#7 ARY_SRC[7] 77 ARY_DESI[7] 16#7
ARY SRC[8] 88 ARY DES[8] 1648 ARY _SRC[g] 88 ARY DESI8] 1643
ARY SRC[9] 99 ARY DES|9] 16#9 ARY SRC[9] 99 ARY DES[9] 16#9
- - ARY DESI[10] 16#A - - ARY DESI[10] 16437
- - ARY_DES[11] 164B - - ARY _DES[11] 16442
- - ARY DES[12] 16#C - - ARY DES[12] 16#4D
- - ARY _DESI[13] 164D - - ARY _DESI[13] 16458
- - ARY DES[14] 164#E - - ARY DES[14] 16#63
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Array Bit Rotate with Carry
ARY_ROT_C Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
ARY_ROT_C STRT: starting bit to rotate
B00L o o - END: ending bit to rotate
ARRARY OF _| o s | =AY OF N: number to rotate
ANY_BIT — ANY_BIT
UINT =] STRT CYO = ARRARY Output ENO: without an error, itis 1
UINT — END 0F 800 CYQO: Output Carry bit Array after rotate
UINT—{ N
Input/Output  SRC: Source Array to rotate
w88 ElelElelEBlE|l 2|2 |wlelan 2
- Q x = Z Z| Z E = | £
ANY type variable Variable K E g % % 51 2|58| 5 2 5 = é % = S| R|e %
SRC o|lo|o|o

*ARRAY OF ANY_BIT: exclude BOOL from ANY_BIT type.

m Function

1. ltrotates 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 times 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
= o
e % (4 WORD Arrary) & LSB CYo
SRCIOT |1 f tfitfjof 11ttt f1]1]of1]1]1 CYO[O]
srclt] [ 1] 1] t]iofofof1]t]1ft1]1]o]o]of1]1 [ 0] cvolt]
sacl2l | 1]l ofiofo]ofolt]1f1]o]Jolo]ofo]t 0] cvol2]
SRC[3] [1|ajojiojojojojoj110]0]0j0]0]O0OfO0 n CYO[3]
N\
1 Bit Rotate ) _ _ _ Y
Execution N N
\,
4
SRCLOT [ 11t rjof 1ttt ofrin]1]t 1| cvo[o]
SRC[1] [1]1]ofojoft]t1fjtt1j1jofjoif1]i0]1]1 CYO[1]
SRc[2] | 1]1jofjojojoft1|t]t1]ofofjooO]io]oO]f n cyo[2]
SRc[3] | 1]jofofjojojofoft1|ojofofa]ojiojo]o n cyo[s]
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

When an error occurs, there’s no change in SRC and CYO.

If the number of SRC and CYO Arays are different, ERRand LER flags are set.
If STRT and END are out of bit range of SRC, an error occurs.

% 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 |-
INLARY —| 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 result is stored at IN_ARY and the carry bit arrays are written in CYO Array.

m wn
Before 5 g
Galeuration s @ (4 WORD Arrary) & LB CYo
SRC_ARY : 164F7F7 . T T T o] o [0]
IG#E3E3 N
{BHC1CH 1]1]1 tpifrfrfoJofofrfif 1 ]0] eefore
1648080 2: | 1|10 1[1]1]ofofo]ofo] 1] 2: [o] Transition
(N) : 2 8 |1fo]o oftfofofofofofo]o] 3: 0]
2Bit Rotate Execution @
After Y0
Calcuration A
SRC_ARY : eoroF O [ 1| tifof i o[ f1]]]1] o
t6i#cFa3 1= [t tifoo]it 1] 1] t[1]ofoftfofo]t]1] 1:[0] After
1222;88 o [T ol ool 111 {o]ofofo]ofo]o] 1] 2: [o] Transition
oo ooy 3 L 0___(_)____?___0 of1]o]olofo]o]ofofo]o] 8: o]
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Array search
ARY_SC H Availability XGI, XGR, XEC, XMC
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
*ARRAY OUT: if it finds, itis 1
— I P = INT i i )
OF ANY P: first position of an object array
N INT
N: total number of array elements equal to an
object
ol 289 = E| e 4 Q
vae |3 E 5 &8 & 2l E ZEZ 233 Yk 852
i @ @ 2|22 =058|/5 858 3 g F dF =
ANY type variable o| o - »n
DATA olojlo|lo|lo|lo|Oo|]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

*ARRAY OF ANY: exclude STRING from ANY type.

m Function

8-23

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 |-
%0X1.3.0
16#22 — DATA  OUT ———(  )—
INARY —{ IN P |- 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

A
— T~
0 1 2 3 4 5 6 7 8 9
11h | 22h | 33h 44h | 22h | 66h 77h | 22h | 88h 9%h
™ T 0

(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 search
XGI-CPUUN V1.62
ARY SCH2 Availability
- XG5000 V4.52
Flags
Function Description
Input EN :executes the function in case of 1
ARY_SCH2 DATA : data to search
BOOL—| EN ENO f~BOOL IN : array to search
ANY —| DATA 0UT —BOOL
ARRAY _| | p | ARRAY Output ENO : Output 1 if executed without error
OF ANY Lo OUT : it finds, itis 1
P : ARRAY that stores the location of the found
value
N : total number of array elements equal to an
object
o w| a 29 = ElEel g 2 L Q
vawe | 2L 8/8 6|2 5225253582585 ¢
ANY type variable @ ml=F 3 = S| E S Q %
DATA O O O O o O o O o o o o o o o o O o O
IN O o o (e} 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

1. ARY_SCH2 function compares the value input in ARRAY (IN variable) with the value input in DATA variable, finds the

same value, stores all the locations found in P variable, and outputs the number of found in variable N..

2. Ifthere is more than one value equal fo the target value in the input ARRAY (IN variable), 1 is output to OUT.

3. As the position value can be stored as much as the ARRAY size defined in the variable P, the appropriate ARRAY size

must be declared.

ex) If the array size of P variable is allocated as much as 10, only 10 can be saved, so if N is larger than 10, all locations

cannot be saved.)
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m Program Example
1.LD

DATA —

ARY_SCH2
EN ENO — ENO
DATA ouT = OouT
IN P P
N— N

2.8ST

(*BOOL*):=ARY_SCH2(DATA:=(*ANY_ELEMENTARY*), IN:=(*ARRAY[0.-1] OF _ANY_ELEMENTARY*)
P=>(*ARRAY[0..-1]_OF UINT*), N=>("UINT*));

(1) When DATA variable is BOOL type

Variable name

Type

Input Value

DATA

BOOL

1

ARRAY OF
BOOL[O..4]
IN[O]
IN[1]
IN[2]
IN[3]
IN[4]

o =~ O -~ O

Variable name

Type

Out Value

ouT

BOOL

1

ARRAY OF
UINT[0..3]
P[O]
P[1]
P[2]
P[3]

o O W =

UINT

- Finds the value 1 of the DATA variable in the IN ARRAY variable, stores the positions of all elements in the P

variable, and outputs the found number to the N variable.

- Since IN[1] and IN[3] are set to 1, the position data is stored in P[0] and P[1] respectively.
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- The number of matching data values N variable is 2.

N Jof1]of1]o0]

[l

[1

2] (3]

[4]

P[O] 1
P[1] 3
P[2] 0
P[3] 0
(2) When DATA variable is BYTE type
Variable name Type Input Value
DATA BYTE 16#12
ARRAY OF IN[O]: 16#12
BOOL[0.4] IN[1]: 16#00
IN IN[2]: 16#33
IN[3]: 16#12
IN[4]: 16#12
Variable name Type Out Value
ouT BOOL 1
5 ARRAY OF P[0]: O
UINTJO..1] P[1]: 3
N UINT 3

- Finds the DATA(16#12) value in the IN ARRAY element, stores the positions of all elements in P, and outputs the
number of found in N.

- Since IN[0], IN[3], IN[4] are the same as the value of the DATA variable, the position data is saved. However, since
the size of the P variable ARRAY is 2, only the first two positions can be stored in P[0] and P[1], respectively.

- The number of matching data values N is 3.

IN P
16#12 |IN[O] — 0
16#00 |IN[1] 3
16#33 |[IN[2] / X
16#12 |IN[3] /

16#12 |IN[4]
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Array of Bit Shift Left with Carry
ARY_S FT_C Availability XGI, XGR, XEC, XMC
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 — g ENO b— BOOL END: ending bit to shift
ARRAY ARRAY OF N: bit number to shift
*Aiﬁﬁig?‘i_ SRC = SRC [— #ARRAY OF | Output ENO: without an error, it is 1
UINT —{ STRT ANY_BIT CYO: Output Carry bit Array after shift
UINT — END
UINT— N In/Out SRC: Source Array to shift
2wl 212 = ElelElelElel ol 2wl w 9
. (@) x| 5 =l =z Z |z Z2| 2 E E| Q| | Z
ANY type variable Variable ] = Q = % 52 58 3 3 5 3 3 @ & 2 5/9/8 %
SRC o|lo| o] o

*ARRAY OF ANY_BIT: exclude BOOL from ANY_BIT type.

m Function

4.  ltshifts as many bits of amay elements as specified.

5. Setting

- Scope: it sefs a shifing scope with STRT and END.

- Shifting direction and time: it shifts N imes from STRT to END.

- Inputdata: it fills 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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T'%) 4WORD%rrary " % CY
Cvl ws 1 2, LS 0
e[ 1] SYTATATT[ 10111 1[1 1] 1]a]1[1]1 [0]cvom
SRC[1
cvin[ 0| U [1[1]1]oolo]1[1]1[1[1]o]a]o[i1]1 0 |cvon Before
cvia [ 0] SR]?Z 1111ololololol1][1[1]o]0l0l0l0][1 0 |cvor Transition
ovia[ 1] **[1]o[o]ololo[ofo[1]ololold[olo]0 [0]cvon
1Bit  yechtio
Shift T oy
cyI @ 5
CYI[0]1SR]((;011§11101111111011 1] cvou
cvim| 0] SR%“ 1]1]of1]ololo[1][1][1[1]1]o]0[1]1 0]cvorn After
erei[0] *y*[1[t]0Jo[oo[o[o]1]1[1]o]o[o]O[1 [Ofcvorr Transition
o[ 1] *TP[1]d]1]o]o]oJololo[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 CY1, SRC and CYO Array are different, ERRand _LER flags are set.
_ERR An emor occurs if STRT and END are out of SRC range.

When an error occurs, there’s no change in SRC and CYO.

% 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
e = CcY
Y w45 O e 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]0o[0[0[1]1 1 0] Before
2| 1 2{1[1]0]olofolo[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 [ S «
CcYy
evie L0 0
of 0] of 1] %{0| 0] 01 [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|0O[1[1]0[0[0]1 2[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 XGl, XGR, XEC, XMC

Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1
ARY_SHAP IN1: array input
BOOL — EN ENO }— BOOL Output ENO: without an error, itis 1
*ARRAY OF — IN OUT |— *ARRAY OF _
ANY BIT ANY_BIT OUT: array output after swapping
2w ol B8 E ElE| L Q
e 3888 5EEEEZ2E22230¢Y585¢
ANY type variable @0l =33 = e A =R %
IN o|lo| o] o
ouT o|lo| o] o
*ARRAY OF ANY_BIT: exclude BOOL from ANY_BIT type.
m Function
It swaps upperflower elements after dividing an array.
= Flag
Flag Description
_ERR _ERRand _LER flags are set if two arrays are different; there’s no change in an OUT array.

% Ifthe 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) IfFIN_ARY data is as below:

IN_ARYI[Q] 12AB
IN_ARY[1] 23BC
IN_ARY[2] 34CD
OUT_ARY data is as follows:
OUT_ARY[0] AB12
OUT _ARY[1] BC23
OUT _ARY[2] CD34
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Converts ASCIl to BCD

AS C_TO_BC D Availability XGl, XGR, XEC, XMC

Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1.
ASC_TO_BCD IN: ASCI input
BOOL — EN ENO f— BOOL
WorRD — IN 0UT b BYTE Output  ENO: without an error, it is 1
OUT: BCD output

m Function
It converts two ASCII data into two-digit BCD (Binary Coded Decimal) data.

= Flag

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
%MXO ASC_TO_BCD
|| EN ENO
ASCII_VAL — IN  OUT | BCD_VAL
2.ST

BCD_VAL := ASC_TO_BCD(EN:=%MX0, IN:=ASCI|_VAL);

(1) If the transition condition (%MXO0) is on, ASC_TO_BCD function executes.
(2) If input variable ASCII_VAL (WORD) = 16#3732 = “72”, output variable BCD_VAL (BYTE) = 164#72.
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Converts ASCIl to BYTE data

AS C_TO_B Y I E Availability XGI, XGR, XEC, XMC
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—] IN1 OUT[~ BYTE Output ENO: without an error, itis 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

ASCII_VAL —

ASC_TO_BYTE
EN ENO
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) = 16#4339, output BYTE_VAL (BYTE) = 16#C9.
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Converts BCD to ASCIl data

BC D_TO_ASC Availability XGl, XGR, XEC, XMC

Flags _ERR, LER
Function Description
BCD TO ASC Input EN: executes the function in case of 1.
1o IN: BCD input
BOOL — EN ENO p=BOOL
BYTE— IN OUT |—WORD Output ENO: without an error, it is 1
OUT: ASCII Output

m Function

It converts 2-digit BCD data to two ASCII data.

= 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

‘ %MXO
|

BCD_TO_ASC
EN ENO |~

2.8ST

BCO_VAL — IN OUT — ASCI I _VAL

ASCII_VAL := BCD_TO_ASC(EN:=%MX0, IN:=BCD_VALY);

(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
B IT_B Y I E Availability XGI, XGR, XEC, XMC
Flags
Function Description
BIT_BYTE Input EN: executes the function in case of 1

BOOL = EN ENO' =800k 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:=INPUTZ, IN3:=INPUT3, IN4:=INPUT4, IN5:=INPUTS5, ING:=INPUT®G,
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, XMC
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 ) . "
SN BIT — 1Nt OUT  b— sy 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 . .
T —] 2 p N: Bit number to be combined
INT— N
Output ENO: without an error, it is 1
OUT: Combined bit string data output
Jlwlol 212 = ElelElelElel ol 2wl w 9
; Q x| S E Z Z| z I E| Q|2
vaee |95 2§82 52582858388¢23¢°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. IFENis 1, it takes N bits of IN1 starting from the IN1_P bit and moves it to IN2 starting from IN2_P bit.
2. IfN1=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).

m Flag

Flag

Description

_ERR

range, ERRand _LER flags are set.

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
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m Program Example

1.LD
%IXO BMOV
} } EN ENO —
SOURCE — INT  CYO |— DESTINE
DESTINE —| IN2
0 - INLP
0 —{Inp
4 N
2.8T

DESTINE := BMOV(EN:=%MX0, 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|I|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)

v

OUTPUT (OUT) : DESTINE(WORD) = 16#0A00 |o|o|o|o|1|o|1|o|0|o|o|0|0|0|0|0|
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Counts on-bit number of input
BS U M Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1.
BSUM IN: input data to detect on bit
BOOL— EN ENO |—B0OOL
*ANY_BIT— IN OUT = INT Output ENO: outputs EN value as itis
OUT: Result data (sum of on-bit number)

aln o

Al 8l El lElelElEl 2|2 w|lw|a Q

_ Variable S E ooz kl z z|g z & 2§ é L 28 5 2

ANY type variable @ o] = % =|® 6/ 53/8/5/ 85|l F & F =
IN o|lo|o]o

*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function

1. IfFENis 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

“WIXO BSUM
|| EN  ENO -

SWITCHS —

N OUT |~ ON_COUNT

2.8ST

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, XMC
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\(I)O1 08lett[Z)J.ltJtS ItEN tvalue asitis
03 |- BooL. : bit outpu
Q04 —BooL
Q05 =BOOL
Q06 —B0OOL
Q07 =BooL
Q08 —B0OL
m Function

1. ltdivides one byte into 8 bits (QO1~Q0O2).
2. QO8: MSB (Most Significant Bit), QO1: LSB (Least Significant Bit)
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m Program Example

1.LD
*6IXO BYTE BIT
|| EN  ENO |-
INPUT = IN Q01 - BITH
Q02 (- BIT2
Q03 |- BIT3
Q04 (- BIT4
Q05 |- BIT5
Q06 |- B1T6
Q07 |- BIT7
Q08 |- BIT8
2. ST

BYTE_BIT(EN:=%MX0, 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 Q01 to Q08 in order. The order is 2#{0, 0, 1, 1,0, 1,0, 1}.

8-43



Chapter 8. Application Functions

Converts BYTE to ASCII data
B Y I E_TO_ASC Availability XGlI, XGR, XEC, XMC
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

— ASCI | _VAL

1.LD
A BYTE_TO_ASC
} } EN ENO
BYTE_VAL —{ IN ouT

2. ST

ASCII_VAL :=BYTE_TO_ASC(EN:=%MX0, IN:=BYTE_VAL);

(1) If the transition condition (%MX0)is on, BYTE_TO_ASC function executes.
(2) Ifinput BYTE_VAL (BYTE) = 16#3A, output ASCIl_VAL (WORD) = 16#3341 =3, ‘A.
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Combines 2 bytes into WORD
B Y I E_WO RD Availability XGI, XGR, XEC, XMC
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

= Program Example

1.LD
X3 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 = 16#56 and BYTE_IN2 = 16#AD, output variable OUTPUT = 16#AD56.
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Converting Byte Array to String
B Y I E_STRI N G Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN :executes the function in case of 1
BYTE_STRING IN :input Byte Array
BOOL — EN ENO = BOOL -
ARRAY | |y ouT l=sTr Output ENO : outputs EN value as itis
OF BYTE OUT : outputs converted string
m Function
Converts Byte Array to a string.

m Program Example

1.LD
X2 BYTE_STRING
|| EN  ENO|-
INPUT <IN OUT |~ RESULT
2.8T

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, XMC
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
| w| a % (=) = ElE = w 9}
wae | 81E18882% 2525255338 ¢585:¢
ANY type variable @ ml=F 3 = S| e S B %
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 infout data type.
DEC DWORD
DEC LWORD
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m Program Example

1.LD

| |
WMN100 —

N

DEC

ENO
ouT

— %MW20

2.8ST

%MW20 := DEC(EN:=%MXO0, IN:=%MW100);

(1) [Ifthe transition condition (%MX0) is on, DEC function executes.
(2) Ifinput variable %MW100 = 16#0007 (2#0000_0000_0000_0111), output variable %MW20 = 1640006

(2#0000_0000_0000_0110).
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Decodes the designated bit position
DECO Availability XGI, XGR, XEC, XMC
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

ol g o
A w9 | 2| = El -l EllE|lE 2wl ow

i Z Q pd

Variable R EElglolzklz z Z/z & 2 A= AN IR

' @ o222/ ® = 04555 5/« FaoF =

ANY type variable ol = &
IN ojo|o|o
ouT o|lojo]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

You can select one of these functions according to output data type.
DECO DWORD
DECO LWORD
m 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_WORID, it's more than 16), then OUT is 0 and _ERR/_LER flags are set.
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m Program Example

1.LD

%IXO DECO
|| EN ENO |

N |
POSITION

N OUT |~ RELAYS

2.ST

RELAYS := DECO_DWORD(EN:=%MXO0, 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 XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1.
DEG IN: radian input
BOOL — EN ENO —B0OOL Output ENO: outputs EN value as it is
ANY_REAL— IN OUT = ANY_REAL OUT: degree output
2wl o812 = El - ElelE|E | ow|w g
; o] x E 4 z| z g E|lQ|l|Z
Variable 3l oclg8|o|Zlz|2|2 ZO—E = | O0|n|l@
ANY type variable @ @2 3535 ° o935 5|5 /5 FaF 5
o o
o o
m Function
It converts radian input into degree output.
Function Input type Output type Description
DEG REAL REAL . o
DEG LREAL LREAL It converts input (radian) into output (degree).
= Program Example
1.LD
%MXO0 DEG
|| EN  ENO|-
RAD_VAL — IN OUT |~ DEG_VAL
2.ST

DEG_VAL := DEG(EN:=%MXO0, IN:=RAD_VAL),

(1) If the transition condition (%MO) is on, DEG function executes.
(2) Ifinput variable RAD_VAL = 1.0, then output variable DEG_VAL = 5.7295779513078550e+001.
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Disable start of task program

DI Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1
Dl REQ: requires to invalidate when task
BOOL —{ EN ENO |—B00L program starts
BOOL — REQ OUT —=B00oL
Output  ENO: outputs EN value as itis
OUT: if Dl executes, it is 1

m Function

1. IFEN=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 0.
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 -
%1X0.1.15 { REQ  OUT — EI_OK
Task program increasing every second
_T18 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:=El_OK);

Task program increasing every second
%MW100 := MOVE(EN:=_T18S, IN:=%IW0.0.0);

(1) IfREQ (assigned as direct variable %1X0.1.14) 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.

8-53



Chapter 8. Application Functions

Update input data immediately

D I REC_I N Availability XGl, XGR, XEC, XMC

Flags _ERR, LER
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 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
OWORD — MASK_L . .
OWORD — MASK H among upper 32-bit data of input

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 (%) 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.

= Flag

Flag Description

If BASE, SLOT input range is exceeded, or if an emor is occurred while input/output data refresh,
the outputis 0and _ERR and _LER flags are set.

_ERR
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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
SWIXO DIREC_IN
} } EN ENO |
3 - BASE  OUT |- REF_OK
3 - sLoT
16#FFFF0000 — MAEK—
{B#FFFFO000 — MAEK—
2.8T

REF_OK := DIREC_IN(EN:=%MX0, BASE:=3, SLOT:=3, MASK_L:=16#FFFF0000, MASK_H:=16#FFFF0000);

(1) Ifthe input condition (%MX0) is on, DIREC_IN function executes.

(2) 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) It does not matter what data are setin MASK_H (upper 32-bit input) because a 16-contact module is installed on the
slot and base.

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.

1.LD
WIXO DIREC_IN
} } EN ENO |
3 —{BASE  OUT |- REF_OK
3 {sor
16400000000 — MAEK—
\GHFFFFFFFF MAﬁK-
2.8T

REF_OK := DIREC_IN(EN:=%MXO0, BASE:=3, SLOT:=3, MASK_L:=16#00000000, MASK_H:=16#FFFFFFFF);

(1) Ifinput condition (%MXO0) 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).

— REF_OK

1.LD
SWIXO DIREC_IN
} } EN ENO
3 - BASE  OUT
3 - sLor
16400000000 — MAEK—
{6#FFEFO000 —] MAﬁK—
2.8T

REF_OK := DIREC_IN(EN:=%MX0, BASE:=3, SLOT:=3, MASK_L:=16#00000000, MASK_H:=16#0000FFFF);

(
(
(
(

allowed.

1) If the input condition (%MXO0) 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

(5) Accordingly, the data update of the image scope is as follows..
%IL3.3.0 — %ID3.3.0 I: %IW3.3.0: 2#0111_0111_0111_0111
%IW3.3.1: 2#1010_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_OKis 1.
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Update output module data immediately

D I REC_O Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
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 —BooL among lower 32-bit data of output
USINT — SLOT MASK_H: designates a bit not to update
DWORD —| 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.

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.

2. DIREC_Ois available to use when you want to change the on/off state of output (%Q) during the scan.

3. 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.

4. ltis available to update related output data, if you use DIREC_O function during program execution.

5. Ifthe 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).

= Flag
Flag Description
ERR If BASE, SLOT input range is exceeded, or if an emor is occurred while input/output data refresh,
- the outputis 0and _ERR and _LER flags are set.
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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 - sLor
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 (%1X0.0.0) is on, DIREC_O executes and the data of the output module is updated as
2#0111_0111_0111_0111 during the scan.

2. Thisis 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 1BASE  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_0O0O00_1111_0000_1111_0000_1111_0000 during the scan.

- J
R

Maintains the previous value.
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Data distribution
DIS Availability XGI, XGR, XEC, XMC
Flags _ERR, LER
Function Description
Input EN: executes the function in case of 1.
0IS IN: input data
BooL — EN ENO b BooL SEG: configured bit array for data distribution
ANY_BIT = IN — *ARRAY OF . .
- ouT ANY_BIT Output ENO: without an error, itis 1
ARRAY — SEG OUT: distributed array output
OF INT
_ ol 2|9 = El e Q
ANY type variable @0l =33 = e A =R %
IN o|lo| o] o
ouT o|lo| 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 array and outputs, OUT array
DIS DWORD which is the same type as IN.

DIS LWORD
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SEG[3] SEG[2] SEG[1] SEG[0]
B 4 R 5 | 4 | 3 R
IN | B15| B14|B13|B12|B11[BI0O| B9 [ B8 [ B7 [ B6 [ B5 | B4 | B3 | B2 [ BI | BO
After
Distribution
v
b15 bo
ouT[o]| | B2 [ 81 [ BO |
b15 bo
ouT[1]] [ 86 [ 85 B4 | B3 |
b15 bo
ouT(2]| [B11[B10] B9 | B8 | B7 |
b15 bo
ouT(3]] [ B15] B14 [ BI13[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

2.8ST

DIS
EN ENO
WORD_IN — IN ouT
SEG_ARY — SEG

— DIS_DATA

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_DATA[0]=16#0006
DIS_DATA[1]=164000A
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 XGI, XGR, XEC, XMC
Flags
Function Description
DWORD  LWORD Input EN: executes the function in case of 1.
- LOW: lower DWORD Input
BOOL — EN ENO 1—BOOL HIGH: upper DWORD Input
OWORD — LOW OUT = LWORD
ODWORD — 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

= 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.

(2) 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, XMC
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 Qutput, 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_OUT2);

(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 XGl, 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)
4w 9l B2 e ElelElelElE|l 2| 2 |wlEla 2
i S ' ololz kb z 2z g/ z|& 2 n=| g E| 2
ANY type variable Variable 2 & Q =2 @ £/6/5/8 5 8|3 é g E & R ° %
DATA olojlo|lo|lo|lo|]Oo|]O|]O|]O|lO|O|O]O|]O|]O|O|O

*ANY: exclude BOOL and STRING from ANY type.

m 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. Ifthe 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, ERRand LER are set.

m Flag

Flag Description

_ERR If F_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 setting 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, XMC

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

m 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 1in 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
%MX5 EBCMP
i i EN ENO |-
R_AREA —{ RLNO  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, XMC
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
2lwlaol 28 = El=| o) 2 w O]
vawe | 2L 8/8 6252252535825 85 ¢
ANY type variable @ ol =33 = S>3kl 3 Q %
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 unction 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 data is 1; ERR and _LER flags are set.
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m Program Example
1.LD

%MXO ENCO
} } EN ENO |

ON_

SHITCHS — ™ POSITION

N ouT

2.8ST

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 ‘1’, so that “11” is saved into ON_POSITION(INT Type).
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Permits running for task program (Cancel of DI)
EI Availability XGI, XGR, XEC, XMC
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 I—B0OL 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 'El'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) fEN_TASKis 1, a task program starts normally.

(2) IfElfunction permits running for a task program, output EN_OKis 1.

8-68




Chapter 8. Application Functions

Emergency running stop by program

ESTO P Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1
ESTOP REQ: requires the emergency running stop
BOOL — EN ENO |—BOOL
BOOL — REQ OUT —B00L 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 returns 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

%1X0.2.0

2.8ST

ACCIDENT —

ESTOP
EN ENO
REQ  OUT

— DUMMY

DUMMY := ESTOP(EN:=%IX0.2.0, REQ:=ACCIDENT);
(1) If the transition condition (%IX0.2.0) 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.

8-69




Chapter 8. Application Functions

Saving a user-defined constant(N) to the designated
address in F( FALS NUM)

Availability XGl, 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

%1X0.4.0 FALS
|| EN  ENO
33 —|NUM  OUT
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2.ST

OUT1 := FALS(EN:=%IX0.2.0, NUM:=FALS_NUM");
OUT2 := FALS(EN:=%IX0.3.0, NUM:=FALS_NUM2);
OUTS3 := 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 (%IX0.2.0, %I1X0.3.0, %IX0.4.0), 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, XMC
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 as itis
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 (%MX0) 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, XMC
Flags
Function Description
Input EN: executes the function in case of 1
INC IN: Input data to increase
BOOL— EN ENO = BOOL
HANY_BIT— I OUT [—=*ANY_BIT Output ENO: outputs EN value as it is
OUT: result data after increase

alao o
2lw glzle|le Ele ElelE|lE| 2| 2| w|lw
I HEEHEHHEEEEEEERE
ANY type variable Q| o= al 3 = S| D 5 [a) 5
IN o|lo| o] o
ouT o|lo| o] o

*ANY_BIT: exclude BOOL from ANY_BIT type.
m Function

1. KfENis 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 16#0000 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 in/out data type.
INC DWORD
INC LWORD
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m Program Example
1.LD

%MXO INC
} } EN ENO |

%MN10 —

N OUT — %MW100

2.ST

%MW100 := INC(EN:=%MXO0, IN:=%MW10);
(1) If the transition condition (%MXO0) is on, INC function executes.

(2) Ifinput variable %MW10 = 1640007 (240000_0000_0000_0111), then output variable %MW100 =1640008
(2#0000_0000_0000_1000).
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Divides LWORD into two DWORD data
LWO RD_DWO RD Availability XGI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1
LWORD_OWORD IN: LWORD Input
BOOL— EN ENO —B0O0L
LWORD— IN LOW —DWORD Output ENO: outputs EN value as it is
HIGH —DWORD 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
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1.LD

%MX 10
| |

LWORD_DWORD

2.ST

INPUT —

EN ENO
IN LOW
HIGH

— WORD_OUT 1
— WORD_OUT2

LWORD_DWORD(EN:=%MX10, IN:=INPUT, LOW=>DWORD_OUT1, HIGH=>DWORD_OUT2);

(1) If the 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 = 164AAAA_BBBB.
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Master Control
MCS Availability XGI, XGR, XEC, XMC
Flags
Function Description
1S Input EN: executes the function in case of 1.
NUM: Nesting (0~15)
BOOL — EN ENO = BOOL
INT =1 NUM
Output ENO: If MCS is executed, itis 1

m Function

1. IfENis on, MCS function executes and the program between MCS and MCSCLR function is normally executes.
2. [FEN 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

8-77

A MCS
| | EN ENO
0 — NUM
%1X0.0.0 LAMP1
|| ()
11 \J
5 MCS
|} EN ENO
1 — NUM
%1X0.0. 1 LAWP2
|| ()
11 \J
c MCS
| | EN ENO
2 — NUM
%1X0.0.2 LAWP3
| | ()
1 \J
MCSCLR
EN ENO
2 — NUM
%1X0.0.3 LANP4
|| ()
1 \J
MCSCLR
EN ENO
1 — NUM
%1X0.0.4 LAWP5
|| ()
1 \J
MCSCLR
EN ENO
0 — NUM
%1X0.0.5 LAWPE
|| ()
11 \J

When A is On,
Execute LAMP 1

When A and B is On,
Execute LAMP 2

When A, B and C is On,
Execute LAMP 3

When A and B is On,
Execute LAMP 4

When A is On,
Execute LAMP 5

Regardless of A, B, C,
Execute LAMP 6
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2.ST
MCS(EN:=A, NUM:=0);
LAMP1 := %1X0.0.0;

MCS(EN:=B, NUM:=1);
LAMP2 := %IX0.0.1;

MCS(EN:=C, NUM:=2);
LAMP3 := %IX0.0.2;

MCSCLR(NUM:=2);
LAMP4 := %IX0.0.3;

MCSCLR(NUM:=1);
LAMP5 := %IX0.0.4;

MCSCLR(NUM:=0);
LAMPS := %IX0.0.5;

// When A is on, execute LAMP1

/[ \When A and B are on, execute LAMP2

/[ When A, B and C are on, execute LAMP3

// When A and B are on, execute LAMP4

// When A is on, execute LAMP5

/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, XMC
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. It clears 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.

= Program Example

Refer to the MCS function example.
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Masked Equal
M EQ Availability XGlI, XGR, XEC, XMC
Flags
Function Description
Input EN: executes the function in case of 1.
MEQ IN1: Input1
BOOL — EN ENO = BOOL .
IN2: Input2
*ANY_BIT = IN1 OUT [ BoOL MASK: input data to mask
*ANY_BIT— IN2
*ANY_BIT— MASK Output ENO: outputs EN value as it is
OUT: when equal, itis 1
JUJD%EI— El el ElelEBElE FlwlWw|la (ZD
. o 14 [ Z Z| Z = = | £
e 815282 558583583558¢F585¢
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. Itfs 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 array 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 |
%X1.3.20
INPUTT — INT OUT | ( )—
INPUT2  —] IN2
MASK — MASK
2.8T

%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) =2#01011100
INPUT2 (BYTE) = 2#01110101
MASK (BYTE) = 2#11010110
Then, the compared bits of input variables after masking are as follows:
INPUT1 (BYTE) = 2401010100
INPUT2 (BYTE) = 2401010100

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
OUTOF F Availability XGI, XGR, XEC, XMC
Flags
Function Description
OUTOFF L
L o0l Input EN : executes the function in case of 1
BOOL — EN ENO REQ: stop every output by program
B800L — 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

%QX0.0.0

[
\J

OUTOFF

2.ST

ENO

REQ

%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 XGI, XGR, XEC, XMC
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 1= 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. Itoverwrites one BYTE input on a specific position (N) sftring.

= Flag

Flag Description

If N value exceeds a byte number of a string, ERRand _LER flags are set.

Sah 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 4N
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