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Preface

LM Micro series PLC, a new generation of smart PLC products by Hollysys Co., Ltd, consists of various kinds of
CPU modules and expansion modules. Because of their advantages such as stable performance, reliable quality
and affordable price, the LM Micro series PLC products have achieved wide applications in the vast range of all
automation industry and earned good reputation from our clients.

The PowerPro is a Windows-based programming tool with a well-structure instruction system specially

developed for the LM Micro series PLC by HollySys. It is the standard software package for LM Micro series PLC
hardware configuration and software programming.

Contents

“HollySys LM Micro PLC Instruction Set Reference Manual” is a technical manual designed to give a detailed
introduction of all HollySys LM Micro PLC instructions, including:

° Overview of LM MICRO PLC instructions

e  Operands and data types of LM MICRO PLC

e  Detailed introduction of LM MICRO PLC instructions
e  Examples of LM MICRO PLC application

Application Scope

All instructions introduced here are applicable to the following programming software versions:
o PowerPro1.0.x
° PowerPro2.0.x

° PowerPro2.1.x

How to Use

e  Experienced users who are familiar with PowerPro software may refer to a certain instruction directly.

e  For first-time users, a thorough reading of CHAPTER 1 “OVERVIEW OF THE INSTRUCTION” is
recommended.

e  For users who are not very familiar with the operands and data types of PLC, a thorough reading of
CHAPTER 2 and CHAPTER 3 are necessary.

e Appendix A provides LM Instructions Fast-Check List, IEC Standard Instructions List, and Fast-Checklist
of Instruction Associations and Conflicts, and Hardware Module Status information.

e  Appendix B provides some application examples for the reference of users.

More References:

° LM Micro PLC Overview

e LM Micro PLC Selection Guide

° LM Micro PLC Hardware Manual
° LM Micro PLC Software Manual
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Chapter 1: Overview of Instruction

Chapter

Overview of Instruction

HollySys LM Micro series PLCs provides users plenty of programming instructions for users to
do programming. It can be used on the programming software, PowerPro, with simple and
convenient operations.

This chapter gives a detailed introduction of the HollySys LM Micro PLC instructions (here
forth known as ‘LM instructions’ in short). Please note that PowerPro v2.1 supports all the
instructions mentioned in this manual while the previous versions of PowerPro can support
most of the instructions.

1.1 INTRODUCTION

In PLC, a command or a combination of commands that enables the CPU to execute an
operation or achieve a certain function is called an instruction. The collection of instructions
is known as instruction system. The instruction system is the bridge between PLC hardware
and software and the base of PLC programming.

PowerPro provides plenty of instructions that, according to their different functions, can be
divided into 51 types such as conversion instructions, comparison instructions, type
conversion instructions, logical operators, external interrupts, bi-phase counters, etc. For the
user to easily understand and memorized, the 51 types are further classified into two
categories: one is basic instructions including all IEC standard instructions, mathematical
instructions, etc. while the other is expansion instructions including external interrupt
instructions, pulse outputs, bi-phase counters and the instructions related to hardware
ports, etc. All the expansion instructions are presented as function blocks, and the names of
their libraries are all started with “HollySys”, see appendix A.1 for details.

LM instructions can be implemented either as functions or function blocks in the
programming environment. Functions and function blocks are POUs (Program Organization
Unit) of PowerPro that are pre-designed to achieve certain functions. A function block may
output one or more results and each function blocks application is related to an identifier
(i.e. the application name). A function needs no identifier, and one function can has only one
result (i.e. the function return value), see HollySys LM Micro PLC Software Manual for more
details of function block and function. In Appendix A.1 Quick-Check List of LM Instructions,
the implement mode of each instruction is indicated by ‘FUN’, which stands for instruction
function implement, and ‘FB’, which stands for function block implement.
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1.2 DEFINITION AND CLASSIFICATION OF
INSTRUCTION LIBRARY

In the process of PLC programming, some library instructions, such as the string, trigger,

Note:
In the use of instructions implemented by ‘FUN’, declaration is not required.
In the use of instructions implemented by ‘FB’, declaration of the application name is required.

In LM PLC instruction system, some instructions can only be called after their related libraries have been added,
while some others are not packaged in the library and can be called directly. Please refer to appendix A.1 for
counter, and PID controller instructions are used frequently. The instructions with related

functions are stored together to build a special instruction library.

The instruction libraries are the collections of LM PLC instruction codes, and each library has
its respective library filename (library name.lib). It is necessary to load the corresponding
library file before calling the library instructions.

According to different functions of instructions, the libraries are classified into two
categories:

e Basic instruction libraries — the collection of common PLC basic instructions.
e Expansion instruction libraries — the collections of expansion instructions. The
names of the libraries in this category all start with “Hollysys”.

According to different positions of the instruction executive codes in the libraries, the
instruction libraries are classified into three categories:

e First category: PowerPro build-in open instruction libraries. Instruction executive
codes are stored in library file so that users can open the file by PowerPro to modify
the instruction executive codes, and the users can design their own customized
libraries. When downloaded into the PLC, the library will occupy larger memory
space in the user program.

e Second category: PowerPro build-in proprietary instruction libraries. Instruction
executive codes are stored in library file named “library name.hex”. Users cannot
open the file in PowerPro to modify the instruction codes. When using PowerPro
software, users need to ensure that the hex file is named consistently with the lib
file, and both of them are stored in the same directory. When downloaded into the
PLC, the library will occupy larger memory space in the user program.

e Third category: PowerPro external instruction libraries. Instruction executive codes
are stored in the base structure of PLC system and cannot be modified by users.
When downloaded to the PLC, the library will occupy smaller memory space in the
user program.

The above classification of instruction libraries will enhance the users' understanding of LM
instruction system improving their programming skills using PowerPro software. In the
following introductions of the basic instruction libraries and expansion instruction libraries,
every library has been classified into the above mentioned three categories.

- Tip:
To use the LM instructions, the related library file (library name.lib) shall be added.
Once the PowerPro instruction library(s) are added, it will occupy the user program memory space even no
instruction from that library are used. Hence, it is suggested to add the necessary libraries that are being used
only.
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Standard Instruction Library (Standard.lib)

Standard.lib is a PowerPro external instruction library that is added automatically whenever
a project is created. It is not needed to manually add this library again. The instructions

included in Standard.lib are shown in figure 1-2-1.

E1-Z3 Bistable Function Blacks

----- CTD (FE)
----- CTLU (FE)
----- CTUD [FE)

B3 Sting Functions
----- COMCAT [FUN)
----- DELETE [FUN)

..... FIND [FUM] EE Timer

----- INSERT [FUN] By RTCEE)

..... LEFT [FUN] -] TOF [FB)

..... LEN [FUN] ~[E] TOM (FE)

..... MID [FLIN] TP [FE]

..... REPLACE FUN] =3 Trigger

----- RIGHT [FUN) ~E] F_TRIG FE]
----- R_TRIG [FE]

Figure 1-2-1 Standard Instruction Library

The definition of LM instructions in this library is shown in table 1-2-1.

Bistable Function Blocks

Counter

RS (Reset Dominant)
SR (Set Dominant)

CTD (Counter Down)
CTU (Counter Up)
CTUD (Counter Up Down)

String Function

Timer

CONCAT (Concatenation of Two Strings)

DELETE (Delete String)

FIND (Search String)

INSERT (Insert String)

LEFT (Get String from Left)

LEN (Get String Length)

MID (Get the partial string from within a string )
REPLACE (Replace String)

RIGHT (Get string from right)

RTC (Real Time Clock)
TOF (Timer Off Delay)
TON (Timer On Delay)
TP (Timer Pulse)

Trigger

F_TRIG (Falling Edge Detection)
R_TRIG (Rising Edge Detection)

Table 1-2-1 Definition of Standard Instruction Library

Application Instruction Libraries (Util.lib and Util_no_Real.lib)

Util.lib and Util_no_Real.lib are PowerPro build-in open instruction libraries that shall be
added manually by users before use. The instructions included in Util.lib are shown in figure

1-2-2.

Util.lib
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B-3 analag monitars

""" HYSTERESIS [FB)

..... LIMITALARM [FE) B3 function rnanipulators
B3 BCD conversions P CHaRCURYE [FE)

""" BCD_TO_IMT [FUM) RAMP_INT [FB]

""" IMT_TO_BCD [FUM] RaMP_REAL [FE]
053 bit/byte: functions -3 mathematical functions

..... EXTRACT [FUN) DERIATIVE [FB]

..... PACK. [FUN) ~[E] INTEGRAL [FE)

..... PUTEIT (FLIN] ~<[E] STATISTICS_INT [FB]

..... LIMPACK, [FB] ~[Z] STATISTICS_REAL [FE)
B contraller 1 B YARIANCE [FE]

..... P [FE] B3 signal generatars

..... FD [FE) ~+[Z] BLINK [FB]

..... FID [FE] -] GEM [FB]

..... PID_FIXCYCLE [FE) Wersion_ Ul [FUM]

Figure 1-2-2 Application Instruction Libraries: Util.lib

The definition of LM instructions in this library is shown in table 1-2-2.

Analog processing Instructions BCD Conversion Instruction
HYSTERESIS (Hysteresis ) BCD_TO_INT (BCD to INT)
LIMITALARM (Limit Alarm) INT_TO_BCD (INT to BCD)
PID Controller Instructions Mathematical Instructions

DERIVATIVE (Derivative )
INTEGRAL (Integral )
STATISTICS_INT (INT Statistics )
STATISTICS_REAL (REAL Statistics )
VARIANCE (Variance)

P (Proportional )

PD (Proportional and Derivative )

PID (Proportional Integral and Derivative )
PID_FIXCYCLE (PID, Fixcycle )

Bit Handling Instructions Function manipulator Instructions

EXTRACT (Bit Extracted )

PACK (Pack Eight Bits into 1 Byte )
PUTBIT (Set Bit Value )

UNPACK (Unpacks Byte into 8 Bits )

CHARCURVE (Characteristic Curve )
RAMP_INT (Limit the Slope of a Value to a Certain Value )
RAMP_REAL (Limit the Slope of a Value to a Certain Value )

Signal Generator Instructions Version Check Instructions

BLINK (Pulse Signal Generator )

e Version_Util (Version Check )
GEN (Periodic Signal Generator )

Table 1-2-2 Definition of Application Instruction Library, Util.lib
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Util no Real.lib
LM instructions included in Util_no_Real.lib are shown in figure 1-2-3.

=253 analog monitors

----- HvSTERESIS [FB)

----- LIMITALARKM [FE) _
B3 BCD conversions B3 function manipulators

..... ECD_TOLINT [FUN] +[E] CHARCURVE [FB)

----- INT_TO_BCD (FUN] “~[E] RAMP_INT FE)
B-23 bit#byte: furctions B3 mathematical functions

..... EXTRACT [FUN =[E] STATISTICS_INT [FB)

..... PaCE [FLUN] B3 zignal generators

..... FUTEIT [FUN] BLIME. [FE]

..... UMPACK, (FE) Yersion [PRG]

Figure 1-2-3 Application Instruction Libraries: Util_no_Real.lib

System Libraries (SysLibCallback.lib and SysLibC16x.lib)

SysLibCallback.lib and SysLibC16x.lib are PowerPro external libraries. LM instructions
included are shown in figures 1-2-4 and 1-2-5. SysLibCallback.lib is added automatically

Tips:

The variables in Util.lib can be declared to the data type of REAL, while the variable in the Util_no_Real.lib can be
declared to the data type other than REAL so that it will occupies lesser user program space.

Util.lib and Util_no_Real.lib cannot be utilized or added at the same time.

when a new project is created while SysLibC16x.lib should be manually added by users
when needed.

SysLibCallback.lib

------ SpsCallbackRegister [FUN]

------ SyzCallbackUnregizter [FUM]
Figure 1-2-4

Functions include:

e  Event call (SysCallbackRegister )
e Release event call (SysCallbackUnregistrer )

SysLibC16x.lib

Ea Werzion

------ Sy:LibGetversion2300 [FLM)
Figure 1-2-5

Functions include:

e  Get version information: SyslibGetVersion2300 can get version information of LM PLC.

Check Library (check.lib)
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Check.lib is a PowerPro build-in open library. The LM instructions included in this library are
shown in figure 1-2-6.

Tip:
SysLibCallback.lib is added automatically when a new project is created. Instructions in this library will be called
automatically when system error occurs.

----- CheckE ounds [FUM]

----- CheckDivByte [FLIN)

----- CheckDivDiward [FUM)

----- CheckDivReal [FLUM]

..... CheckDivwiard [FUM]

..... CheckR angeSigned [FUM]
..... CheckP angelnsigned [FUM]

Figure 1-2-6

Functions include:

e  Check whether the denominator is zero.
e Check boundary. .

IEC Action library (lecsfc.lib)

lecsfc.lib is a PowerPro build-in open library, and only one instruction is included in
lecsfc.lib, as shown in figure 1-2-7.

SFCACTIONCONTROL

—BOOL Qo BOOL—
— R0 BooL
—S0: BO0oL
—L:BOOL
—D:BOOL
—F BO0OL
— S0 BOOL
—Ds  BOoL
—SL:BO0OL
—T:TIME

Figure 1-2-7

Functions include:

e SFCActionControl: IEC step associated action control of SFC language.

Tip:

Using |EC step associated action control, the lecsfc.lib must be added first, otherwise error message will be
prompt during compiling. System will call SFCActionControl automatically when there are associated actions.
Refer to the Software Manual for more details.

September 2008, Revision 1.0



Chapter 1: Overview of Instruction

1.2.2 Expansion Instruction Library
Introduction of expansion instruction libraries mainly contains the following three parts:
supplementary library of Util.lib, Hollysys_PLC_***.lib and Hollysys_PLC_Ex_*** lib.
Supplementary Library of Util.lib

Hollysys_PLC_Util.lib and Hollysys_PLC_Modbus_CRC.lib are supplementary libraries of
Util.lib that are classified as PowerPro build-in open libraries. Each includes only one LM
instruction, as shown in figure 1-2-8.

Hollysys_PLC_Util.lib Hollysys_PLC_Modbus_CRC.lib
------ +|Z] PID2 [FE) “[Z] Gererate_CRC [FB)

Figure 1-2-8
Hollysys_PLC_***.lib

Here *** stands for ANALOG, COMM, COMM?2, DPSLAVE, Ethernet, HDRTC, HDRTCALM,
HDRTCALM_N, PTOCtrl, Cnvt, Math and 10, totally 12 instruction libraries that are all
PowerPro External libraries. LM instructions of each library are shown in table 1-2-3.

e Apalog M FEY | “-[E] DP_Slave [FE]
. Analag_OUT [FB)

COMM_RECEIVE [FE) +|2] COMM2_RECEIE [FE)
COMM_SEND(FR) | = +|] COMM2_SEND [FB)
Feset COMM_PRMT FB] | = (2] Reset_COMM2_PRMT [FE)

Set COMB_PRMT (FBY | . SEt COMZ_FPRIT [FB]
...... 2] Get_HD_RTC (FE] [E] Get_HDRTC_ALM [FE)
...... . Set HD_RTC [FE] Set_HDHTE_.-‘l'-.LM [FE]

------ “-|E] Set_HD_RTC_X [FE)

...... - PTOCH_O[FE] . I:IutF'ut Bit [FB]
______ --[5] PTOCULI FE) F[E] Get_INT_OutPut FB]

------ = E] E_H[FE) +[E] Fiand [FE)
------ H. E IFB)




...... EtherN Et_T EF' [FE]
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+[Z] Get_HDRTC_ALM [FE)
+[2] Sel_HDRTC_ALM [FE)

Hollysys_PLC_Ex_***lib

Here *** includes CT, DCT, DCT32, TIMER, EXINT, PT, PTRun and Hollysys_PLC_Ex.lib, total 8
Nos. of instruction libraries; the libraries are PowerPro build-in proprietary libraries. LM

Table 1-2-3

instructions of each above mentioned library are shown in table 1-2-4.

-[Z] Get_Local Address [FB)

- HD_wDT_Reset FE]

(] HD_DCTUD_T2 [FE)
- HD_DCTUD T3 ([FB]

""" HO_DCTUD_T4 [FE)

------ HD_DCTUD32 T3 (FB)

- [E] PTO_PwMI [FE)

------ PTO_Pu/M1 [FE)

-[£] HD_CTU_T7 [FB]

“[g] HD_CTUD_T2(FB)
+[£] HD_CTUD_T3 (FE]
+--[£] HD_CTUD_T4 [FE]

- HD_Clear_T7 (FE)
- HD_STOF_T7 [FB)

""" HD_TIMER_T7 [FE)

-[Z] Fast_E«INT [FE]

...... Fast_ExINT_E [FE)

- PTO_Pw/MO_Run [FE]

------ PTO_Pw/M1_Run [FB]

Table 1-2-4

1.3 INSTALL ADDITIONAL LIBRARY

To use a library, the file of this library shall be installed in the following directory: “PowerPro

install directory\Library\”.

Start PowerPro, select “window/library manager” to open “library manager”, right-click,

then select “additional library”, as shown in figure 1-3-1.
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4 CoDeSys — PLC_example. pro — [Library Nanager]

m{ile Edit Project Insert Extras Online Window Help

B|=(E| E|@]edBSIS5]| % [Bo] 5]

Standard.lib 6.12.0517:07:52

a POUs SYSLIBCALLBACK LIB 61206 17:07:42
Additional Library ... Ins
Delete Del
Froperties ... w1 t+Enter

Figure 1-3-1

As shown in figure 1-3-2, select the needed file, and then click “open”. Open the
corresponding *.lib file.

2
(I): |E}Library ﬂ Ef( "

[ vtil_no_Real. lib [ Teeste 1ib =] o1
U+il. lib Holly=zys FLC Util.lib Hel
SwsLibVisu lib Hollysys_FLC_FTOCtrl. lib Hel
&= SysLibCallback 1ib = Hollysys_PLC_Modbus_CRC. 1ib  [EEf Hol
SwsLibClBx. Lib Hollysys_FLC_Math. lib Hel
Standard LT Holly=ys FLC_I0. lihb Hol
< | >

Figure 1-3-2

As shown in figure 1-3-3, the library selected is added to the list, the instructions contained
in the library are shown in the window below.

4 CoDeSyz — PLC_example.pro* — [Library Nanager]

m[ile Edit Froject Insert Extras Orline HWindew Help

2|S(E] 8@ ESs S5 |65 5]

[ECSFC.LIB*6.12.05 17.07:52
A POUs -

Hao il.likx
Standard lih 6.12.05 170752
SYSLIBCALLBACK LIBBA2.0517:07:52

Figure 1-3-3
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1.4 NOTES FOR USING INSTRUCTION SYSTEM

e Rising edge enable ---- Whenever the signal state changes from 0 to 1 and remains
as 1, the related instructions will be executed.

e One-time-effect instruction after power-on/download ---- When the signal state
changes from 0 to 1 and remains as 1, the instructions will be executed only once
even if in the next cycle the rising edge change will be detected again. The
instruction can be re-executed only after the re-download/re-power-on of the PLCs.

o  %MBO~%MB99 is the reserved memory area for the system that users are allowed
to read but not write, otherwise program will shows error.

e  When using the Analog_IN, Analog_OUT and DP_Slave instructions, address setting
must be consisted with the corresponding module node id that is configured in PLC,
and they will execute when high signal state on EN.

e Free port communication parameters are set by Set. COMM_PRMT; to restore it to
download/debug mode in the original program, set "RUN/STOP" switch to STOP and
then login to programming system.

e When using Modbus slave setting instruction SET_LOCAL_ADDRESS, if the
communication parameters are not 38400bps, 8 bits and no check,
Reset_COMM_PRMT instruction will be called to set communication parameters,
then SET_LOCAL_ADDRESS instruction will be called to set Modbus slave address.
Set “RUN/STOP” switch to STOP before downloading; set "RUN/STOP" switch to
RUN after downloading.

e Only after the setting of RS232 free port parameters by the Set. COMM_PRMT
instruction, the use of COMM_SEND/COMM_RECEIVE instructions are allowed to
send/receive data.

e Only after the setting of RS485 free port parameters by the Set COMM?2_PRMT
instruction, the use of the COMM?2_SEND/COMM2_RECEIVE instructions are
allowed to send/receive data.

e Addresses of Word variables (%MW) must be defined in even number, such as
%MW200, %MW202, %MW204.

e Addresses of Double-Word variables (%MD) must be defined in even number, such
as %MD300, %MD304, %MD308.

e When using mathematical instructions, if the range defined for output data is less
than the actual output result, then significant bit will be lost.

e Due to the hardware conflict, some instructions cannot be used at the same time.
See Fast-Check List OF Associated instruction conflict for details.

e If the Instant Name of an instruction is declared into RETAIN area, all inputs and
outputs that belong to this instruction will be stored in RETAIN memory. Therefore,
it is suggested not to declare too many variables in RETAIN area as there is not
enough memory.

e In Ladder Diagram (LD) programming environment, “Insert Box with EN" and “Insert
"Function Block" (FB) are two different instructions modes. If selecting “Insert Box
with EN” option, then the corresponding instruction codes will not be scanned when
the signal state is 0; if selecting "Insert Function Block", the corresponding
instructions will be scanned regardless of the signal status.
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Chapter

Operands

In PLCs, instruction system is the bridge between the PLC hardware and software, and the
base of PLC programming.

Similar to computer operation instructions, the basic format of PLC instruction is composed
of operation codes and operands. Operation codes indicate the operation type and the
operation instruction that are executed by CPU. Operands indicate the objects and purposes
that are operated by CPU. Constants, variables, addresses and return values of functions all
belong to operands.

2.1 CONSTANTS

2.1.1 Boolean Constants
Boolean constants: TRUE (1) and FALSE (0).

2.1.2 Clock Constants

Clock constant is used to operate the clock. Consisted of "T#" (or "t#") and "clock value",
the clock constants contain units such as day (d), hour (h), minute (m), second (s) and
millisecond (ms). The correct order of these units is d, h, m, and s, ms, for example “T
#12h38m16s stands for 12 hours 38 minutes 16 seconds".

The correct clock constants:

T#18ms (*18ms*)
TH#100s12ms (*100s 12ms, limit exceeding is allowed for larger unit*)
T#12h34m15s (*12h 34m 15s*)

The incorrect clock constants:

T#5m68s (*limit exceeding is not allowed for smaller unit*)
15ms (*need prefix T#*)
T#4Ams13d (*incorrect sequence*)

2.1.3 Date Constants

A Date constant consists of "D#" ("d#", "DATE#" or "date#") and "date value". For example:

DATE#2007-1-06 (*date constant 2007-1-6*)
D#1980-09-22 (*date constant 1980-9-22%)
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2.1.4 Time Constants
A Time constant consists of "TOD#" ("tod#", "TIME_OF_DAY#" or "time_of_day#") and
“time value”.

The format of time value is hour: minute: second (second can be REAL). For example:

TOD#00:00:00 (*time constant Oh Om 0s*)
TIME_OF_DAY#15:36:30.123 (*time constant 15h 36m 30.123s*)

2.1.5 Date-Time Constants

A Date-Time constant is a combination of date constant and time constant that consists of
"DT#" ("dt#", "DATE_AND_TIME#" or "date_and_time#") and "date-time value". For
example:

DT#1980-09-22-15:45:18 (*date-time constant 1980y 9m 22d 15h 45m 18s*)
date_and_time#2001-03-09-00:00:00 (*date-time constant 2001y 3m 9d Oh Om 0s*)

2.1.6 Numeric Constants

The value of numeric constants can be binary, decimal, octal and hexadecimal. If the integer
value is not decimal, the “base” and "#" can be added in front of the integer. 10 to 15 in
decimal correspond to A to F in hexadecimal. "_" can be used in Digital constant.

The data type of numeric constant can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT,
DINT, and UDINT.

By default, "larger" data type is not allowed to use as “smaller” data type. For example,
DWORD data cannot be directly used as INT data, the solution is to execute a data type
conversion before use. For example:

14 (*decimal 14%*)
2#1001_0011 (*binary 1001_0011%*)
8i67 (*octal 67%*)

16#AE (*hexadecimal AE*)

2.1.7 Real Constants

Real constants are expressed in decimal fractions and exponents, following the standard
scientific format. The data type of real constant is REAL. For example:

7.4 (*real 7.4%)
1.64e+009 (*real 1.64e+009%)

2.1.8 String Constants

String constants are contained between two single quotation marks that allow spaces and
special characters. For example:

'Abby and Craig' (*string Abby and Craig*)

) (*string :-)*)
When the compound characters starting with $ are included in a string constant, the
meanings are as follows:

String Meaning
$S Character $
s’ Single quotation marks
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SLor S| Input line
SN or Sn New line
SPor Sp Input page
SR or Sr Return

ST or St Tab key

2.2 VARIABLE

Variables may be declared in the variable list of POU or in the global variable list. Please note
the follows in application:

e Variable names shall not include spaces or special characters; they shall not be
declared more than once or use the same names with key words.
e Variable names are not case-insensitive. (e.g.: VAR1, Varl and varl are the same

variables.)

e " "areallowed in variable names. (e.g.: "A_BCD" and "AB_CD" are different
variables.)

e Variable name does not support two continuous underline ("_ _"). (e.g.:"A_ _B"isa

invalid variable name.)

2.2.1 System Identifiers

System identifiers are declared as implicit variables, and they’re different in each system.
Open auxiliary dialog box using command “insert/declaration keywords”, and select the
type of system variables to find the available system identifiers in the system.

2.2.2 Syntax of Variable access

e  Access the elements of two-dimension array: <segment name>[Index1, Index2]
e  Access structure variable: <structure name>.<variable name>
e  Access function block and program variable: <instant name>.<variable name>

2.2.3 Accessthe Variable Bit

For INT variables, each bit of the variables is allowed to be accessed.

e The index number should place after the variable, and are separated from variables by
using ".". The index number begins with 0.

e The data types which can be access by bit are: SINT, INT, DINT, USINT, UINT, UDINT,
BYTE, WORD and DWORD.

e  For those variables defined as VAR_IN_OUT, index accessing is invalid.

For example:

a:INT; (*Type of variable a is Integer*)

b : BOOL; (*Type of variable b is Boolean*)

;:2 i=b; (*Assign Boolean value b to the 2nd index of variable a*)
Er;;).rs:

If the index value is exceed the index limit of particular variable (for example a.16 := b), then
errors message:

e Index '<n>' outside the valid range for variable '<var>'!
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e Because the index range of INT variable is fixed as 0—15; a.16 exceeded upper limit.

Certain types of variable is not allow to be accessed by bit (for example a : REAL). It will give

errors message:

e Invalid data type '<type>' for direct indexing

e (Index accessing is invalid for REAL data type.)

2.3 ADDRESS

2.3.1 Address Format

The memory address format is '%' + 'memory area' + 'data format' + 'address’.

Memory Area

Data Format

Q
M

Input
Output

Memory location

X bit

B byte (8 bits)

w word (16 bits)

D double word (32 bits)

For Example:

Address Format | Address

%QX7.5 the 5th BIT of output address 7

%lW4 1 WORD start from input address 4
%QB7 1 BYTE start from output address 7
%MDA48 1 DWORD start from memory address 48

2.3.2 Memory Location

In PowerPro, the permutation of memory addresses is in the order of bytes, start from 0
and memory size is determined by PLC types. For example, the address definition of M is

shown in table 2-1-1.

Address | Byte Word Double Word
0 %MBO
%MWO0
1 %MB1
%MDO
2 %MB2
%MW2
3 %MB3
4 %MB4
%MW4
5 %MB5
%MD4
6 %MB6
%MW6
7 %MB7
4n %MB4n
%MW4n
4An+1 %MB4n+1
%MD4n
4n+2 %MB4n+2
%MW4an+2
4n+3 %MB4n+3
Table 2-1-1
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Note:
WORD variables (%MW) must be defined into even addresses, such as %MWO0, %MW2, %MWA4,

%MWEG......%MW2n. Each WORD variable contains 2 bytes.
Double WORD variables (%MD) must be defined into even addresses, such as %MDO0, %MDA4......%MD4n. Each

double WORD variable contains 4 bytes or 2 words.

2.3.3 Data Storage Format

M memory area is taken as an example here to illustrate the data storage format in
PowerPro. As shown below, MSB stands for Most Significant Bit, and LSB stands for Least
Significant Bit:

Byte
MSB LSB
7 0
%MB300 % MB300
Word
MSB LSB
15 0
%MW300 %MB301 %MB300
Double Word
MSB LSB
31 0
%MD300 %MB303 %MB302 %MB301 %MB300

2.4 FUNCTION RETURN VALUE

In ST language, return values of function can be directly used as operands. For example:

Result:= Fct(7) + 3; (*the function return value Fct plus 3, then assign it to Result *).
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Chapter 3: Data Types

Chapter

Standard data types and user-defined data types can be used in programming. The data
types are indicated by identifiers, which specify the sizes of memory space the data use and
which kind of data they are.

Standard data types include BOOL, INT, REAL, STRING and TIME, and they can be mutually
converted using data type conversion instructions provided by PowerPro.

The user-defined data types include ARRAY, POINTER, ENUMERATION and STRUCT.

3.1 STANDARD DATA TYPES

3.1.1 Boolean Data Type

The identifier of Boolean variables is BOOL, the values are “TRUE”(1) and “FALSE”(0).

3.1.2

Integer Data Types

The identifiers of integer data types include BYTE, WORD, DWORD, SINT, USINT, INT, UINT,
DINT, and UDINT. The range of each data type may be different. The ranges are as shown in

table 3-1-1.

Identifier Type Minum Value Maximum Value zzc:'caege
BYTE byte 0 255 8 Bit
WORD word 0 65535 16 Bit
DWORD double word 0 4294967295 32 Bit
SINT short integer -128 127 8 Bit
USINT i“n';igg;‘fd short 1 g 255 8 Bit
INT integer -32768 32767 16 Bit
UINT unsigned integer 0 65535 16 Bit
DINT double integer -2147483648 2147483647 32 Bit
UDINT I“n’lzgggfd double | 4294967295 32 Bit

Table 3-1-1
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3.1.3 Real DataType

The real data type is also known as the floating-point data type, expressing the rational
number. The identifier of the real data type is REAL. A REAL variable occupies 32 bits, or 4

Note:
When data of a larger data type is converted into a smaller data type, the higher bits will be lost.

bytes, of memory space.

3.1.4 String Data Type

A string can contain any number of characters, and the identifier is STRING. The size give at
declaration of a string variable determines the size of memory space needed to store the
variable, which is the numbers of characters in the string. If the size is not given, the default
size 80 will be used.

For Example:
str:STRING(35):="This is a String'; (*declare a string with 35 characters *)

3.1.5 Time DataType

The time data type is used for time processing, and the identifier is TIME (T for short),
TIME_OF_DAY (TOD for short), DATE (D for short) and DATE_AND_TIME (DT for short).

e TIME is a time value in milliseconds, and the initial value is 0.
e TOD represents the amount of time in milliseconds that has elapsed from the beginning
of the day, and the initial value is 00:00.

e DATE represents the current date, measured in seconds, and the initial value is January
1, 1970.

e DT represents a date and a time in seconds, and the initial value is 00:00 on January 1,
1970.

3.2 USER-DEFINED DATA TYPES

3.2.1 Arrays

One-dimensional, two-dimensional and three-dimensional arrays are basic data types.
Arrays can be declared in variable lists or global variable lists of POUs. The identifier of
arrays is ARRAY.

Syntax of Array Declaration

<array name>:ARRAY [<L1>..<U1>,<L2>..<U2>,<L3>..<U3>] OF <basic data type>;
L1, L2 and L3 are the minimum values of the fields, and U1, U2 and U3 are the maximum
values. The ranges of the fields in an array must be integers.

For example:

Card_game: ARRAY [1..13, 1..4] OF INT; (*Card_game is defined as a two-dimensional
integer array*)
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Array Initialization

The elements of an array can be either initialized or not initialized when the array is
declared.

Example 1: fully initialized arrays

Arr1:ARRAY [1..5] OF BYTE:= 1,2,3,4,5;
Arr2:ARRAY [1..2,3..4] OF INT:= 1,3(7) ; (* short for 1,7,7,7* )
Arr3:ARRAY [1..2,2..3,3..4] OF INT:= 2(0),4(4),2,3; (* short for 0,0,4,4,4,4,2,3* )

Example 2: initialization of arrays of structures

TYPE STRUCT1:

STRUCT

pl:int;

p2:int;

p3:dword;

END_STRUCT

END_ TYPE

ARRAY[1..3] OF STRUCT1:=(p1:=1,p2:=10,p3:= 3),(p1:=2,p2:=0,p3:=2),
(p1:=4,p2:=5,p3:=1);

Example 3: partial initialization of arrays
Arrl:ARRAY [1..10] OF BYTE:=1,2;
The elements not initialized will have the default initial value. In example 3, the elements
from [3] to [10] are initialized to 0.
Array Access
Use the syntax below to access two-dimensional arrays:
<Field_Name>[Index1,Index2]

For example:

Array access:
Card_game[9,2]

Note:
If CheckBounds is used to define functions, the program can automatically detect array

index out of bound error. The keyword of functions must be CheckBounds, the program of
CheckBounds is shown in figure 3-2-1.
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i CheckBounds [FUN-5T) Mi=]
0001 [:UNCTION CheckBounds : INT =
0002{WAR_INPUT |
10073 index, lower,upper kT,

Q004{EMD_aR =
nonEl

~ a4l on
0007IF index = [ower THEM =

o003 CheckBounds = lower;
0003 ELSIF index = upper THERM
o004 CheckBounds = upper;

Q005ELSE

Q006 CheckBounds = index;

0007(EMD_IF -
K1 L )

Figure 3-2-1

If there is no CheckBounds program in the projects, A[B] in figure 3-2-2 become A[10], and
it exceeds the maximum index 7 of array A, which will result in errors during compilation.

But if CheckBounds is defined in the project, A[B] will be considered as A[7], A Boolean
value of TRUE will be assigned to A[7], and there will be no error during compilation.

D001|PROGRAM PLC_PRG =

Q002PAR |

0003 AARRAYD.T]OF BOOL,

ooodl  BINT=1D; =

__ 4 nn

ono4 =

_0005|AB]=TRUE;

D00 a2
4] | A

Figure 3-2-2

3.2.2 Pointers

During the program executing, the addresses of variables/function blocks can be obtained
by pointers. Pointers can point to any type of data or function blocks, including user-defined
data types. The syntax of pointer declaration is:

<pointer name>: POINTER TO <data type/function block type>
The address of a variable or instruction instance can be extracted by the address extraction

instruction ADR. The data stored in a particular address can be retrieved by adding a symbol
"A" after the pointer that points to the address.

Example

Program Meaning

pt:POINTER TO INT; | (*define a pointer of pt as INT¥)

Var_int1l:INT:= 5; (*define variable Var_int1 as INT, set it to 5%)

Var_int2:INT; (*define variable Var_int2 as INT*)

pt:= ADR(Var_intl); | (*get the address of Var_int1, assign it to pointer pt*)

Var_int2:= pt?; (*assign the data value stored in address pt to Var_int2, Var_int2=5%)

3.2.3 Enumerations

An enumeration is a customized numeric type composed of a list of constants, and these
constants are called enumeration values.
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The enumeration values can be identified in the entire program as long as it is declared in a

POU. It is suggested to create an enumeration in "Data types" tab L at lower left corner
of PowerPro, and create a new enumeration value by adding an object (Add Object) in the
Data types tab. .

Enumeration starts with the keyword TYPE, and ends with the keyword END_TYPE. The
syntax of the Enumeration declaration is:

TYPE<Identifier>:(<Enum_0>,<Enum_1>,...,<Enum_n>);
END_TYPE

Note

The enumeration values may include identifiers. During initialization, identifiers will be initialized as one of
Enumeration values. Any number can be assigned to enumeration values. If the enumeration values are not
initialized, the initial values will be incremented starting from 0. The defined enumeration values are compatible
with other data types, which can be used as if they are of INT data types.

Example

Program Comments
TYPE TRAFFIC_SIGNAL: (Red, Yellow, Green:=10);
END_TYPE

(*the initial values for each color is: Red=0,

Yellow=1, Green=10%)
TRAFFIC_SIGNAL1: TRAFFIC_SIGNAL;

TRAFFIC_SIGNAL1:=0;
FOR i:= Red TO Green DO
i=i+1;

END_FOR

(*the value of traffic signal is Red*)

The same enumeration values cannot be re-assigned.
Example:

TRAFFIC_SIGNAL: (red, yellow, green);
COLOR: (blue, white, red);

Error: red cannot be used by TRAFFIC_SIGNAL and COLOR at the same time.

3.2.4 Structures

Structures can be created in the "Data types" tab - at the lower left corner of PowerPro
by adding a new object of the data type ("Add Object").

A structure starts with the keywords TYPE and STRUCT, and ends with END_STRUCT and
END_TYPE.
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Syntax of Structure Declaration

TYPE <structure name>:
STRUCT
<Variable declaration1>

< Variable declaration n>

END_STRUCT

END_TYPE
<structure name> is a data type that can be identified within the whole project, and can be
quoted like a standard data type, however, the variable address of STRUCT cannot be
specified ("AT" command cannot be used to specify the address of the variable after
variable names.)

Example (a STRUCT named Polygonline):

TYPE Polygonline:
STRUCT
Start:ARRAY [1..2] OF INT;
Point1:ARRAY [1..2] OF INT;
Point2:ARRAY [1..2] OF INT;
Point3:ARRAY [1..2] OF INT;
Point4:ARRAY [1..2] OF INT;
End:ARRAY [1..2] OF INT;
END_STRUCT
END_TYPE

Example (initialization STRUCT):

Poly_1:polygonline:= (Start:=3,3,Point1 =5,2,Point2:=7,3,Point3:=8,5,
Point4:=5,7, End :=3,5);

Accessing members of a structure
<struct name>.<name of struct member>
Example:
If in a structure "Week", one of the members is "Monday", it can be accessed as follows:

Week.Monday
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Chapter

Basic Instructions

4.1 ARITHMETIC OPERATORS

4.1.1 ADD—Addition

e  Function: Addition of two (or more) variables or constants.
e Input/output data types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,

REAL, TIME.
Application Example
Variable Definition
WAR
MName Address Type Tnitial value Cormment
EEIEIEHEVEIH IMT
Programming Language Program
ADD
—En
T Warl=20
Ladder Digram (LD ) 2
44
7
Structured Text (ST)) Varl:=7+2+4+7; (*result Varlis 20*)
LD 7
Instruction List (IL) ADD 2,4,7
ST Varl (*resultVarlis20*)
ADD ADD ADD
Function Block Diagram 7 Varl=20
(FBD)
2 4 T
Note:

e  Addition operation can also apply to TIME , for example t#45s + t#50s = t#1m35 s.
e The selected output type shall be consistent with the output result, otherwise may cause data error; it is the
same for MUL, SUB, DIV instructions

4.1.2 MUL—Multiplication

e  Function: Multiplication of two (or more) variables or constants.
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e Input/output data types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL.

Application Example

Variable Declaration

WAR
Narne Address Type Initial walue Comment
EEIEIEHE"\-"EIH [T
Programming Language Program
LI
—EmM
T Warl=3492
Ladder Diagram (LD ) 5
4
T
Structured Text (ST) Varl:=7*2*4*7; (*result Varlis 392%*)
LD 7
Instruction List (IL) MUL 2,4,7
ST Varl (* resultVarlis 392%*)
S ML MLIL ML
unction Block Diagram 7 \arl=397
(FBD)
2 4 T
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4.1.3 SUB—Subtraction

e  Function: Subtraction of two (or more) variables or constants.
e Input/output data types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, TOD.

APPLICATION EXAMPLE

Variable Declaration

WAR
Hame Address Type Initial value Comment
EDEIEHE‘»-’EIH IMT
Programming Language Program
SuB
Ladder Diagram (LD ) —EM
adder Diagram 7 Vari=5
7
Structured Text (ST ) Varl:=7-2; (*result Varl is 5*)
LD 7
Instruction List (IL ) SUB 2
ST Varl (*resultVarlis5*)
suB
Function Block Diagram 7 arl=5
(FBD) -
7
Note:
e  SUB can also apply to TIME variables, for example t#1m35s - t#50s = t#45s, but the result shall not be
negative.

e  SUB can also apply to TOD variables, for example TOD#23:40:30- TOD#00:30:20=T#1390m10s0ms, but the
result shall not be negative.
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4,1.4 DIV—Division

e  Function: Division of one variable or constant by another.

e Input/output data types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL.

APPLICATION EXAMPLE

Variable Declaration

WAR
Mame Address Tvpe Initial value Cotnment
EEIEIEHEVEIH IMT
Programming Language Program
o
Ladder Di LD —EM
adder Diagram (LD ) o Vari=d
7
Structured Text (ST ) Varl:=8/2; (*result Varlis 4*)
LD 8
Instruction List (IL) DIV 2
ST Varl (*resultVarlis4*)
o
Function Block Diagram o Varl=4
(FBD)
7
Note:

e When using DIV in projects, CheckDivByte, CheckDivWord, CheckDivDWord, CheckDivRealand instructions
(see 4.15) may be used to check if the divisor is zero to avoid this phenomenon.
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41.5 MOD—Modulo Division

e  Function: Modulo Division of one variable or constants by another, get the remainder.
The result shall be an integer.
e Input/output data types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT.

APPLICATION EXAMPLE

WAR
Matme Address Type Tritial walue Comment
D001 vart | | INT | |
M0
. —EM
Ladder Diagram (LD ) 5 ar=1
2
Structured Text (ST ) Varl:=9 MOD 2; (*result Varlis1*)
LD 9
Instruction List (IL) MOD 2
ST Varl (*resultVarlis1*)
Function Block Di MOoD
unction Block Diagram ] —
(FBD) g Warl=1
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4.2 MOVE

4.2.1 MOVE—Move Instruction

e  Function: Assignment of a variable or constant to another variable.
e Input/output data types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, TIME, DT, BOOL, STRING, ARRAY.

APPLICATION EXAMPLE

WAR
Matne Address Type Initial walue Comment
0001 Jvart | | INT | |
mMoVE
Ladder Diagram (LD ) —EMN
100+ Warl=100
Structured Text (ST ) Varl:=100; (*result Varlis 100* )
LD 100
Instruction List (IL) MOVE
ST Varl (* result Varlis 100*)
Function Block Diagram M OnE
(FBD) 1004 Warl=100

September 2008, Revision 1.0



Chapter 4: Basic Instructions

4.3 LOGICAL OPERATORS

4.3.1 AND—Logical AND of Bit Operands

e  Function: AND operation of variables or constants.
e Input/output data types: BOOL, BYTE, WORD and DWORD.

APPLICATION EXAMPLE

Variable Declaration

WAR
Mame Address Type Initial wahie Cotnment
|ooot [vart BYTE
Programming Language Program
AMD
EM

Ladder Diagram (LD ) Warl=2#1 0000010

231001 _00114
231000_10104

Varl:=2#1001_0011 AND 2#1000_1010;
(*result Varl is 2#10000010* )

LD 2#1001_0011

Instruction List (IL) AND 2#1000_1010

ST Varl (*result Varlis 2#10000010* )

Structured Text (ST )

AMD

Function Block Diagram 2#1001_0011

(FBD ) Varl=2#10000010
2#1000_10104
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4.3.2 OR—Logical OR of Bit Operands

e  Function: OR operation of variables or constants.
e Input/output data types: BOOL, BYTE, WORD and DWORD.

APPLICATION EXAMPLE

Variable Declaration

Ladder Diagram (LD )

WAR
Mame Address Type Initial wahie Cotnment
[ooot [vart BYTE
Programming Language Program
oOR
EM

231001_00114
2#1000_10104

Vart=2#10011011

Structured Text (ST)

Var1:=2#1001_0011 OR 2#1000_1010;
(*result Varl is 2#10011011* )

Instruction List (IL)

LD 2#1001_0011
OR 2#1000_1010
ST Varl (*resultVarlis2#10011011%*)

Function Block Diagram
(FBD)

OR

23#1001_0011 5
23#1000_10104

Varl=2#10011011
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4.3.3 XOR—Logical XOR of Bit Operands

e  Function: XOR operation of variables or constants.
e Input/output data types: BOOL, BYTE, WORD and DWORD.

APPLICATION EXAMPLE

VAR
‘ game Address Type Initial walue Comment
0001 {vart BYTE
HOR
Ladder Diagram (LD ) 231001 EIIZI11—EN

Vart=2#00011001

2#1000_10104

Varl:=2#1001_0011 XOR 2#1000_1010;

Structured Text (ST) (*result Varl is 2#00011001* )
LD 2#1001_0011
Instruction List (IL) XOR 2#1000_1010
ST Varl (*result Varlis 2#00011001* )
HOR
(F:E;‘;t)m“ Block Diagram 2#1001_0011 \ar=2#00011001
21000 10104
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4.3.4 NOT—Logical NOT of Bit Operands

e  Function: Logical NOT operation of variables or constant. Bitwise NOT.
e Input/output data types: BOOL, BYTE, WORD and DWORD.

APPLICATION EXAMPLE

Variable Declaration

WAR
Mame Address Type Initial wahie Cotnment
[ooot [vart BYTE
Programming Language Program
MOT
Ladder Diagram (LD ) EM

23#1001_00114 Varl=2#01101100

Structured Text (ST)

Varl:= NOT 2#1001_0011 ;
(*result Varl is 2#01101100* )

Instruction List (IL)

LD 2#1001_0011
NOT
ST Varl (*resultVarlis 2#01101100%* )

Function Block Diagram
(FBD)

MOT

231001_0011 5 Warl=2#01101100
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4.4 BIT-SHIFT OPERATORS

4.4.1 SHL—Left-shift

e Function: Bitwise left-shift of an operand, lose the left bits and fill the right bits with 0.
e Input/output data types: BYTE, INT, WORD, DWORD, SINT and UINT.

APPLICATION EXAMPLE

Variable Declaration

VAR
IMame Address Type Tritial wvalue Cotnment
noot [var BYTE
n002]varz INT
Programming Language Program
SHL
Ladder Di LD EN
At DR R (L) 7#01000101 - \arl=2#00010100
.

Varl:=SHL(16#45,2); (* result Varlis 16#14*)

Var2:=SHL(16#45,2); (* result Var2 is 1640114* )

Note: in the example above, although the values of inputs are the same, but
the types of outputs are different, so the results Varl and Var2 are different.

Structured Text (ST )

LD 16#45
Instruction List (IL) SHL 2
ST Varl (* resultVarl is 16#14* )
Function Block Di AHL
tnetion Block Blagram Varl=2#00010100

2010001014

-
e

(FBD)
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4.4.2 SHR—Right-shift

e Function: Bitwise right-shift of an operand, lose the right bits and fill the left bits with 0.
e Input/output data types: BYTE, INT, WORD, DWORD, SINT and UINT.

APPLICATION EXAMPLE

Variable Declaration

VAR
IMame Address Type Tritial wvalue Cotnment
noot [var BYTE
n002]varz INT
Programming Language Program
SHRE
Ladder Di LD N
adder Diagram (LD) H#010007 01— ar!=22#00010001
9]

Varl:=SHR(16#45,2); (* result Varlis 16#11*)

Structured Text (ST) Var2:=SHR(16#45,2); (* result Var2 is 16H0011* )
LD 16#45
Instruction List (IL) SHR 2
ST Varl (* result Varlis 16#11* )
) ) SHRE
Ao BleE Bl i 2#01000101 \arl=2#0001 0001

(FBD)

-
e
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4.4.3 ROL—Rotation to the Left

e Function: Bitwise rotation of an operand to the left, the left bit moved out to fill the
most right bit.
e Input/output data types: BYTE, INT, WORD, DWORD, SINT and UINT.

APPLICATION EXAMPLE

Variable Declaration

VAR
IMarne Address Type Tnitial value Comment
ooo [vart BYTE
0002 [varz INT
Programming Language Program
ROL
Ladder Di (LD) EN
seeErERn 2#01000101 Varl=2#00010101
'2_

Varl:=ROL(16#45,2); (* result Varlis 16#15*)
Var2:= ROL (16#45,2); (* result Var2 is 16#0114* )

Structured Text (ST) ] .
Note: in the process of ROL, although the values of inputs are the same, but the
types of outputs are different, so the results Varl and Var2 are different.
LD 16#45

Instruction List (IL) ROL 2
ST Varl (* result Varl is 16#15* )

Function Block Di ROL

nedol St e 2#01000101 4 WVarl=2#00010101

(FBD) ol
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4.4.4 ROR—Rotation to the Right

e  Function: Bitwise rotation of an operand to the right, the right bit moved out to fill the

most left most.

e Input/output data types: BYTE, INT, WORD, DWORD, SINT and UINT.

APPLICATION EXAMPLE

Variable Declaration

WAR
Matme Address Type Tiatial walue Comment

oot [vart BYTE
0002 [varz INT
Programming Language Program

ROR
Ladder Di LD EN
L CrREEm(D) 01000101 Varl=2#01010001

2_

Structured Text (ST)

Varl:=ROR(16#45,2) (* result Varlis 16#51%*)

Var2:= ROR (16#45,2) (* result Var2 is 16#4011* )

Note: in the process of ROR, although the values of inputs are the same, but
the types of outputs are different, so the results Varl and Var2 are different.

)

LD 16#45
Instruction List (IL) ROR 2
ST Varl (* result Varl is 16451* )
_ ' ROR
Function Block Diagrami{FBD ;.14 00191 Warl=2#01010001

e
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4.5 SELECTION OPERATORS

All selection instructions can be applied performed with variables. However, in order to give
a clearer explanation of the operators, the following examples only use constant operators.
The selected input data type shall not have longer length than the selected output data type.

4.5.1 SEL—Binary Selection

e  Function: Select one of the inputs as the output by selection switch, output the first
data when selection switch is FALSE, and output the second data when selection switch
is TRUE.

e Instruction format: OUT := SEL(G, INO, IN1), G is the selection switch, INO is the first
data and IN1 is the second data.

e Input/output data types:

e G must be BOOL, INO, IN1and the output data can be any type

APPLICATION EXAMPLE
Variable Declaration
WAR
Mame Address Type Tmitial walue Comment
oo [War IMT
EEIEIEIEE‘-.-’arE IMT
Programming Language Program
SEL
—EHN
Ladder Diagram (LD ) TRIJEH Warl=h
2
i
Structured Text (ST) Varl:=SEL(TRUE,3,4); (*result Varlis 4 *)
LD TRUE
SEL 2,6
. . ST Varl (*result Varlis 6*)
Instruction List (IL)
LD FALSE
SEL 2,6
ST Var2 (*result Var2 is 2*)
SEL
Function Block Diagram (FBD | TF/E— Yarl=6
) 24
Fi]
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4,5.2 MAX—Maximum

e  Function: Select the maximum from a number of input data as the output .
e Instruction format: OUT:=MAX(INO, IN1), INO stands for the first input, IN1 stands for
the second input, and OUT stands for the output.

e Input/output data types: INO, IN1 and OUT can be any type of variables.

APPLICATION EXAMPLE

Variable Declaration

WAR
Marne Address Type Initial value Comment

oooq {Yarl INT
|§EIEIEIE§VEIF2 INT
Programming Language Program

hd 2
. —EM
Ladder Diagram (LD ) a0 Varl=a0
G0

Varl:=MAX(90,60); (*result Varlis 90 *)

Structured Text (ST
SOOI VR 5 Var2:=MAX(40,MAX(90,60)); (*result Var2 is 90 *)

LD 90
MAX 40

Instruction List (IL) MAX 70
MAX 60
ST  Varl (* result Varl is 90* )

. . Tt P M Al

;:unctlon Block Diagram (FBD g0 \ar =40

40+ 704 G0—

September 2008, Revision 1.0



Chapter 4: Basic Instructions

4,5.3 MIN—Minimum

e  Function: Select the minimum from a number of input data as the output.

e Instruction format: OUT:=MIN(INO, IN1), INO stands for the first input, IN1 stands for
the second input, and OUT stands for the output.

e Input/output data types: INO, IN1 and OUT can be any type of variables.

APPLICATION EXAMPLE

Variable Declaration

WAR
Marne Address Type Initial value Comment
nooq [war IMT
|§EIEIEIE§VEIF2 IMT
Programming Language Program
b
) —EnN
Ladder Diagram (LD ) 904 \ari =R
G0
Var1:=MIN(90,30); (*result Varlis 30 *)
S A Var2:=MIN(MIN(90,30),60); (*result Var2 is 30 *)
LD 90
MIN 30
Instruction List (IL) MIN 40
MIN 70
ST Varl (* result Varl is 30*)
h (] hf (1] h (1]
Function Block Diagram (FBD a0 Varl=20
) 304 T Fil—
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4.5.4 LIMIT—Limiting

e  Function: Check whether the input is within the range between the Max and the Min. If
the input is within the range, LIMIT will directly return the value as the output. Should
the input value exceed the upper limit Max, LIMIT will return the Max as the output.
Should the input value fall below the lower limit Min, the output will be Min.

e Instruction format: OUT := LIMIT(Min, IN, Max)

e Input/output data types: IN and OUT can be any type of variables.

APPLICATION EXAMPLE

Variable Declaration

)

Function Block Diagram (FBD 11

WAR
IMatme Address Type Tnitial walue Comment
oo [vart IMT
Programming Language Program
LIMIT
—EnN
. - Warl=110
Ladder Diagram (LD ) 11
104
(*11isinput, 5 is minimum, 10 is maximum*)
Structured Text (ST ) Var1:=LIMIT(30,90,80); (*result Varlis 80 *)
LD 90
Instruction List (IL) LIMIT 30, 80
ST Varl (*result Varl is 80%*)
LIMIT
A WVarl=10

10

(*11is input, 5 is minimum, 10 is maximum * )
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4.5.5 MUX—Multiplexer

e  Function: MUX selects a value from a group of values by the controlling number K.

e Instruction format: OUT:=MUX(K,INO,...,INn), K is controlling number, INO,...,INn are
inputs, OUT is output. Select INk as output when controlling number is K.

e Input/output data types: INO,..., INn and OUT can be any type of variables, K must be
BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT or UDINT.

APPLICATION EXAMPLE

Variable Declaration

WAR
Iame Address Tvpe Tnitial walue Comment
nooq [War IMT
Programming Language Program
1 Lo
—EmM
2 Warl=30
104
Ladder Diagram (LD ) 204
304
A0

(*2 is controlling data, corresponds to 30,
so output 30 *)

Structured Text (ST ) Var1:=MUX(0,30,40,50,60,70,80); (* result Varl is 30* )
LD O
Instruction List (IL) MUX 30, 40, 50, 60, 70, 80
ST  Varl (* result Varl is 30*)
h L
I Warl=30
104
Function Block Diagram (FBD
) 204
304
404

(*2 is control data, corresponds to 30, so output 30 * )
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4.6 COMPARISON OPERATORS

All comparison operations can also be executed with variables. However, in order to give a
clearer explanation of the operators, the following examples only use constant operators..

4.6.1 GT—Greater Than

e  Function: Compare the value of two operands, output TRUE when the first value is
greater than the second one, otherwise output FALSE.

e Input/output data types:

e Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, TIME, DATE, TOD, DT and STRING;

e  Output data type: BOOL.

APPLICATION EXAMPLE
Variable Declaration

VAR
Matne Address Type Titial value Comment
0001 [vart BOOL
Programming Language Program
GT
—EHM
Ladder Diagram (LD ) 20 \ard
304 .
(* result Varl is FALSE * )
Structured Text (ST ) Varl:=20>30;
LD 20
Instruction List (IL) GT 30
ST Varl (* result Varlis FALSE *)
GT

Function Block Diagram (FBD 20
) 304

War

(* result Varl is FALSE *)
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4.6.2 LT—1ULess Than

e  Function: Output TRUE when the first value is less than the second one, otherwise
output FALSE.

e Input/output data types:

e Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, TIME, DATE, TOD, DT and STRING;

e  Output data type: BOOL.

APPLICATION EXAMPLE

Variable Declaration

WAR
Iatme Address Type Tmitial walue Cotmment
oooq [War BOOL
Programming Language Program
LT
) —EM
Ladder Diagram (LD ) 20 \ard
ElIE
(* result Varl is TRUE * )

Structured Text (ST ) VAR1:=20<30; (* result Varl is TRUE *)

LD 20
Instruction List (IL) LT 30

ST Varl (* result Varl is TRUE *))

LT
Function Block Diagram (FBD 14

) 0]

Warl

(* result Varl is TRUE *))
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4.6.3 GE—Greater or Equal

e  Function: Output TRUE when the first value is greater than or equal to the second one,
otherwise output FALSE.

e Input/output data types:

e Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, TIME, DATE, TOD, DT and STRING;

e  Output data type: BOOL.

APPLICATION EXAMPLE

Variable Declaration

VAR
Matne Address Type Titial value Comment
0001 [vart BOOL
Programming Language Program
GE

—EN

Ladder Diagram (LD ) Fill— Vari
40+
(*result Varl is TRUE* )

Structured Text (ST ) VAR1:=60>=40; (*result Varl is TRUE*)

LD 60
Instruction List (IL) GE 40

ST Varl (*result Varl is TRUE*)

GE

Function Block Diagram (FBD il
) 404

War

(*result Varl is TRUE* )
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e  Function: Output TRUE when the first value is less than or equal to the second one,
otherwise output FALSE.

e Input/output data types:

e Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, TIME, DATE, TOD, DT and STRING;

e  Output data type: BOOL.

APPLICATION EXAMPLE

Variable Declaration

AR
Matme

Address Type Initial value Cotament
oooq {Yarl BOOL
Programming Language Program
LE
—EN
Ladder Diagram (LD ) 20 Vari
304
(*result Varl is TRUE* )
Structured Text (ST ) VAR1:=20<=30; (*result Varl is TRUE* )
LD 20
Instruction List (IL) LE 30
ST Varl (*result Varl is TRUE*)
LE
Function Block Diagram (FBD 70— warl
) 30

(*result Varlis TRUE* )
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4.6.5 EQ—Equal

e  Function: Output TRUE when the first value is equal to the second one, otherwise
output FALSE.

e Input/output data types:

e Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, TIME, DATE, TOD, DT and STRING;

e  Output data type: BOOL.

APPLICATION EXAMPLE

Variable Declaration

VAR
Matne Address Type Titial value Comment
0001 [vart BOOL
Programming Language Program
EQ
—EN
Ladder Diagram (LD ) A4 war
404
(*result Varl is TRUE* )
Structured Text (ST ) VAR1:=40=40; (*result Varl is TRUE* )
LD 40
Instruction List (IL) EQ 40
ST Varl (*result Varl is TRUE*)
E

Function Block Diagram (FBD 404
) 40

Warl

(*result Varl is TRUE* )
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4.6.6 NE—NotEqual

e  Function: Output TRUE when the first value is not equal to the second one, otherwise
output FALSE.

e Input/output data types:

e Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, TIME, DATE, TOD, DT and STRING;

e  Output data type: BOOL.

APPLICATION EXAMPLE

VAR
Matne Address Type Titial value Comment
0001 [vart | [pooL | |
ME
—EM
Ladder Diagram (LD ) 404 war
404
(*result Varl is FALSE* )
Structured Text (ST ) VAR1:=40<>40; (*result Varl is FALSE* )
LD 40
Instruction List (IL) NE 40
ST Varl (*result Varl is FALSE* )
MHE
Function Block Diagram (FBD A0 war
) 40
(*result Varl is FALSE* )
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4.7 DATA TYPE CONVERSION

PowerPro provides 240 data type conversion instructions for the conversions between
different data types.

Syntax: <TYPE1> TO <TYPE2>

e |tis disabled to convert a “larger” data type into a “smaller” data type. Information
may be lost when converting a “larger” data type into a “smaller” data type.

e The high byte will be ignored if the value to be converted is over the range of target
data type. For example, INT_TO_BYTE or DINT_TO_WORD.

e In<TYPE>_TO_STRING, the string is generated from the left. If the length of string is
smaller than the length of <TYPE>, the right part will be cut.

List of Data Type Conversion Instructions

e All data type conversion instructions are listed in table 4-7-1.

BOOL_TO_<TYPE> BYTE_TO_<TYPE> DATE_TO_<TYPE> DINT_TO_<TYPE>
BOOL_TO_BYTE BYTE_TO_BOOL DATE_TO_BOOL DINT_TO_BOOL
BOOL_TO_DATE BYTE_TO_DATE DATE_TO_BYTE DINT_TO_BYTE
BOOL_TO_DINT BYTE_TO_DINT DATE_TO_DINT DINT_TO_DATE
BOOL_TO_DT BYTE_TO_OT DATE_TO_DT DINT_TO_DT
BOOL_TO_DWORD BYTE_TO_DWOED DATE_TO_DWORD DINT_TO_D¥ORD
BOOL_TO_IHT BYTE_TO_IHT DATE_TO_IHT DINT_TO_IHT
BOOL_TO_REAL BYTE_TO_REAL DATE_TO_REAL DINT_TO_REAL
BOOL_TO_SINT BYTE_TO_SINT DATE_TO_SINT DINT_TO_SINT
BOOL_TO_STRING BYTE_T0_STRING DATE_TO_STEING DINT_TO_STRING
BOOL_TO_TIME BYTE_TO_TIME DATE_TO_TIME DINT_TO_TIME
BOOL_TO_TOD BYTE_TO_TOD DATE_TO_TOD DINT_TO_TOD
BOOL_TO_UDINT BYTE_TO_UDIHT DATE_TO_UDINT DINT_TO_UDINT
BOOL_TO_UTNT BYTE_TO_ULNT DATE_TO_UINT DINT_TO_UINT
BOOL_TO_USIHT BYTE_TO_USIHT DATE_TO_USINT DINT_TO_USIHT
BOOL_TO_WORT BYTE_TO_WORD DATE_TO_WORD DINT_TO_WORD
DT_TO_<TYPE> DWORD_TO_<TYPE> INT_TO_<TYPE> WORD_TO_<TYPE>
DT_TO_BOOL IWORD_TO_BOOL INT TO_BOOL WORD_TO_BOOL
DT_TO_BYTE IWORD_TO_BYTE INT_TO_BYTE WORD_TO_BYTE
DT_TO_DATE IWORD_TO_DATE INT_TO DATE WORD_TO_DATE
DT_TO_DIKT IWORD_TO_DINT INT_TO_DIKT WORD_TO_DINT
DT_TO_DWORD IWORD_TO_DT INT TO DT WORD_TO_DT
DT_TO_THT IWORD_TO_INT INT_TO_DORD WORD_TO_D¥ORD
DT_TO_REAL IWORD TO_REAL INT_TO REAL WORD_TO_THT
DT_TO_SIHT IWORD_TO_SINT INT_TO_SIHT WORD_TO_REAL
DT_TO_STEING IWORD TO_STEING INT_T0O STRING WORD_TO_SINT
DT_TO_TIME IWORD_TO_TIME INT_TO_TIME WORD_TO_STEING
DT_TO_TOD IWORD_TO_TOD INT TO_TOD WORD_TO_TIME
DT_TO_UDIHT WORD_TO_UDINT INT_TO_UDINT WORD_TO_TOD
DT_TO_UTHT IWORD_TO_UTHT INT_TO_UTHT WORD_TO_UDINT
DT_TO_USTHT IWORD_TO_USIHT INT_TO_USINT WORD_TO_ULNT
DT_TO_WORD IWORD_TO_WORD INT_TO WORD WORD_TO_USTHT
REAL_TO_<TYPE> SINT_TO_<TYPE> STRING_TO_<TYPE> TIME_TO_<TYPE>
EEAL_T0_BOOL SINT_TO_BOOL STEING_TO_BOOL TIME_TO_BOOL
REAL_TO_BYTE SINT_TO_BYTE STEING_TO_BYTE TIME_TO_EYTE
EEAL_TO_DATE SINT_TO_DATE STRING_TO_DATE TIME_TO_DATE
REAL_TO_DINT SINT_TO_DINT STEING_TO_DIHT TIME_TO_DINT
EEAL_TO_DT SINT_TO_DT STRING_TO_DT TIME_TO_DT
REAL_TO_D¥ORD SINT_TO_DWORD STEING_TO_DWORD TIME_TO_D¥ORD
REAL_TO_IHT SINT_TO_INT STEING_TO_INT TIME_TO_IHT
REAL_TO_SINT SINT_TO_REAL STEING_TO_REAL TIME_TO_EEAL
REAL_TO_STEING SINT_TO_STEING STRING_TO_SIHT TIME_TO_SINT
REAL_TO_TIME SINT_TO_TIME STEING_TO_TIME TIME_TO_STEING
REAL_T0_TOD SINT_TO_TOD STRING_TO_TOD TIME_TO_TOD
REAL_TO_UDINT SINT_TO_UDINT STEING_TO_UDTHT TIME_TO_UDINT
REAL_TO_UTNT SINT_TO_UINT STRING_TO_ULHT TIME_TO_ULNT
REAL_TO_USTHT SINT_TO_USINT STEING_TO_USIHT TIME_TO_USIHT
EEAL_TO_WORD SINT_TO_WORD STRING_TO_WORD TIME_TO_WORD
TOD_TO_<TYPE> UDINT_TO_<TYPE> UINT_TO_<TYPE> USINT_TO_<TYPE>
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TOD_TO_EOOL
TOD_TO_BYTE
TOD_TO_DATE
TOD_TO_DIHT
TOD_TO_OT
TOD_TO_D'WORD
TOD_TO_IKT
TOD_TO_REAL
TOD_TO_SIHT
TOD_TO_STRING
TOD_TO_TIME
TOD_TO_UDINT
TOD_TO_VIHT
TOD_TO_USINT
TOD_TO_#ORD

UDINT_TO_EOOL
UDINT_TO_BYTE
UDINT_TO_DATE
UDINT_TO_DINT
UDINT TO DT
UDINT_TO_DWORD
UDINT_TO_IHT
UDINT_TO_REAL
UDINT_TO_SINT
UDINT_TO_STEING
UDINT_TO_TIME
UDINT_TO_TOD
UDINT_TO_UTHT
UDINT_TO_USTHT
UDINT_TO_$ORD

UINT_TO_BOOL
UINT_TO_BYTE
UINT_TO_DATE
UINT_TO_DINT
UINT_TO_DT
UINT_TO_DWOED
\INT_TO_IKT
UINT_TO_REAL
UINT_TO_SINT
UINT_TO_STEING
UINT_TO_TIME
UINT_TO_TOD
\INT_TO_UDINT
UINT_TO_USIHT
UINT_TO_WORD

USINT_T0_BOOL
USINT_TO_EYTE
USINT_T0_DATE
USINT_TO_LIKT
USIHT T0 DT
USINT_T0_THOED
USINT T0_THT
USINT_TO_REAL
USINT_T0_SIHT
USINT_TO_STEING
USINT_T0_TIME
USINT_TO_TOD
USTHT_T0O_UDIHT
USINT_TO_ULKT
USIHT_T0_$OED

Table 4-7-1
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4.7.1 BOOL_TO_<TYPE>—Bool Type Conversion

e  Function: Convert BOOL into other data types.

e Input/output data type (see table 4-7-1):

e  When output is a NUMERIC type, if input is TRUE, then output is 1, and if input is FALSE,
then output is 0;

e  When output is STRING type, if input is TRUE, then output is 'TRUE', if input is FALSE,
then output is 'FALSE'.

APPLICATION EXAMPLE
Variable Declaration

WAR
Marne Address Type Tnitial walue Comment
{ooativarintt INT
ooz (st STRING
0oo3 ftime1 TIME
0004 (td TOD
0oos [datet DATE
O00E [datedt oT
Programming .
Language Program (partial )
BOOL_TO_INT
Er
TRLUEA Warlnt1=1
BOOL_TO_STRIMG
EM
TRLUES st1=TRUE'
BOOL_TO_TIME
Er
TRLUES —time1=T#1ms
Ladder
Diagram (LD )
BOOL_TO_ToD
EM
TRLUES ——— =T COD#00:00:00.001
BOOL_TO_DATE
Er
TRLUEA date1=0D#1370-01-01
BOOL_TO_DT
EM
TRLUES datedt=0T#1970-01-01-00:00:01
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Varint1:=BOOL_TO_INT(TRUE); (*resultis 1*)
st1:=BOOL_TO_STRING(TRUE); (*result is 'TRUE'*)

Structured timel:=BOOL_TO_TIME(TRUE); (*resultis TH1ms*)

Text (ST) td:=BOOL_TO_TOD(TRUE); (*resultis TOD#00:00:00.001*)
date1:=BOOL_TO_DATE(TRUE); (*result is D#1970-01-01%)
datedt :=BOOL_TO_DT(TRUE); (*resultis DT#1970-01-01-00:00:01*)
LD TRUE
BOOL_TO_INT
ST Varlintl (*result is 1*)

LD TRUE

BOOL_TO_STRING

ST st (*result is 'TRUE'*)
LD TRUE

BOOL_TO_TIME

Instruction ST timel (*result is TH1ms*)

List (IL) LD TRUE
BOOL_TO_TOD
ST td (*result is TOD#00:00:00.001*)

LD TRUE

BOOL_TO_DATE

ST datel (*result is D#1970-01-01%*)

LD TRUE

BOOL_TO_DT

ST datedt (*result is DT#1970-01-01-00:00:01%*)
BOOL_TO_IMT

TRLEH Yarlnt1=1
BOOL_TO_STRIMG

TRUEH st1=TRUE'
BOOL_TO_TIME
Function Block | TRLUE— —time1=T#1ms
Diagram (FBD
) BOOL_TO_ToD
TRLEH ———td=TOD#00:00:00.001
BOOL_TO_DATE

TRLUEH date1=0#1970-01-M1
BOOL_TO_DT

TRLEH datedt=0T#1970-01-01-00:00:01
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4.7.2

output is FALSE;

BYTE_TO_<TYPE>—Byte Data Conversion

Function: Convert BYTE into other data types.
Input/output data type (see table 4-7-1):
When BYTE_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then

When BYTE_TO_TIME, BYTE_TO_TOD, input will convert in millisecond value.
When BYTE_TO_DATE, BYTE_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

Variable Declaration

VAR

Mame Address Type Initial valie Cotrument
0001 {varhoolt BOOL
0002 [Varbyte1 BV TE
0003 [Varintt IMT
0004 [Vartime TIME
0005 |Wardtl OT
0006 |Yarreall REAL
nooy [Warstring STRIMG

Programming
Language

Program (partial )

Ladder Diagram
(LD)

BYTE_TO_BOOL

EM
Warbyte1=16#FF -
(*result is TRUE *)
BYTE_TO_IMNT
EM

Varbyte1=16#FF -
(*result is 16# O0FF *)

BYTE_TO_TIME
EM

Varbyte1=16#FF

Warkool

Yarint!=163#00FF

YVarime1=T#258ms

(*result is T#255ms *)

BYTE_TO_DT
EM

Varkyte1=16#FF
(*result is DT#1977-01-01-00:04:15 *)

BYTE_TO_REAL
EM

Warbyte1=16#FF -
(*result is 255 *)

Vardt=0T#1370-01-01-00:04:14

Warreal1=244

BYTE_TO_STRIMG
EM

Yarbyte1="16%#FF 4

Yarstring1="244"

(*result is 745 F'255'*)
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Structured Text
(ST)

Varbytel:=16#FF
Varbool1:=BYTE_TO_BOOL(Varbytel);
Varint1:=BYTE_TO_INT(Varbytel);
Vartime1:=BYTE_TO_TIME(Varbytel);
Vardt1:=BYTE_TO_DT(Varbytel);
(*result is DT#1977-01-01-00:04:05 *)
Varreall:=BYTE_TO_REAL(Varbytel);

Varstring1:=BYTE_TO_STRING(Varbytel);

(*Varbytel *)

(*result is 16# FF *)

(*result is TRUE *)

(*result is TH255ms *)

(*result is 255 *)
(*result is string '255'*)

LD 16#FF
ST Varbytel (*Varbytel *)
LD Varbytel
BYTE_TO_BOOL
ST Varbooll (*result is TRUE *)
LD Varbytel
BYTE_TO_INT
ST Varintl (*result is 16# FF *)
. . LD Varbytel

:Tl_s;ructlon List BYTE_TO_TIME
ST Vartimel (*result is T#255ms *)
LD Varbytel
BYTE_TO_DT
ST Vardtl (*result is DT#1970-01-01-00:04:05 *)
LD Varbytel
BYTE_TO_REAL
ST Varreall (*result is 255 *)
LD Varbytel
BYTE_TO_STRING
ST Varstringl (*result is string '255'*)

BYTE_TO_BO0L

Function Block
Diagram (FBD )

Varbwytel=16#FF

Yarbioall

(*result is TRUE *)

EYTE_TO_INT

Warhyte1=16%#FF -
(*result is 16# O0FF *)

BYTE_TO_TIME
Warbyte1=16#FF

(*result is T#255ms *)
BYTE_TO_DT

WVarbyte1="16#FF
(*result is DT#1977-01-01-00:04:05 *)

Yarint1=16#00FF

YVarime1=T#259ms

Vardt1=0T#1970-01-01-00:04:15

BYTE_TO_REAL

Yarbyte1="16%#FF

Yarreall=244

(*result is 255 *)

Warbyte1=16%#FF

BYTE_TO_STRING

Marstring1="2445"

(*result is string '255'*)
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4.7.3

WORD TO <TYPE>—Word Data Conversion

Function: Convert WORD into other data types.

Input/output data type (see table 4-7-1):

When WORD_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE;

When WORD_TO_TIME, WORD_TO_TOD, input will convert in millisecond value.
When WORD_TO_DATE, WORD_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

Variable Declaration

VAR
M ame Address Type Initial value Comtnent
0001 {varusintt LISINT
0002 [arwoard1 WWORD
0003 [Yartirne TIME
0004 [Yardt oT

Language

Programming

Program (partial )

Ladder Diagram

WORD_TO_LISINT
EM

Warword1=4863- Warusint1=254

WORD_TO_TIME

—_—EN
(tb) Varword1=4863- Vartime!=T#45863ms
WORD_TO_DT
—EN
Warword1=4862 WVardt1=0T#1970-01-01-01:21:03
Varword1:=4863; (*Varword1 *)
Varusint1:=WORD_TO_USINT(Varword1); (*result 255 *)
Comments: If INT 4863(16#12FF) is stored as USINT variable, the high bit data is lost, only
Structured Text . .
(5T) display low bit 255(16#FF).

Vartime1l:=WORD_TO_TIME(Varword1);
Vardt1:=WORD_TO_DT(Varword1);
(*result DT#1970-01-01-01:21:03 *)

(*result T#4s863ms*)

(IL)

Instruction List

LD 4863

ST Varwordl

LD Varwordl
WORD_TO_USINT
ST Varusintl

LD Varwordl
WORD_TO_TIME

(*Varword1*)

(*result 255 *)

ST Vartimel (*result T#4s863ms*)

LD Varwordl

WORD_TO_DT

ST Vardtl (*result DT#1970-01-01-01:21:03 *)

Function Block
Diagram (FBD )

WORD_TO_USINT

Yarword1=4863 YVarusint1=255

WORD_TO_TIME

Warword1=4863 Yartimel=T#45863ms

WORD_TO_DT

Yarword1=4263- Wardt1=0T#1970-01-01-01:21:03

September 2008, Revision 1.0




4.7.4

Chapter 4: Basic Instructions

DWORD_TO_<TYPE>—DWORD Type Conversion

Function: Convert DWORD into other data types.

Input/output data type (see table 4-7-1):

When DWORD_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE;

When DWORD_TO_TIME, DWORD_TO_TOD, input will convert in ms.

When DWORD_TO_DATE, DWORD_TO_DT, input will convertin s.

APPLICATION EXAMPLE

Variable Declaration

AR
IMame Address Type Tritial walue Comment
0001 {varusintt LISINT
0002 [Vardword1 DvORD
0003 [Vartime TIME
0004 [Wardtl oT

Programming

Program (partial )

Language
DWORD_TO_USINT
EM
Wardword1=16#000056F F — Warusintl=16#FF
DWYORD_TO_TIME
Ladder EM

Diagram (LD )

Vardwiord1=16#000056FF

DWORD_TO_DT
EN

Marime1=T#22s271ms

Yardword1=16#000056FF Yardt1=0T#1570-01-01-08:11:11

Varword1:=16#56FF; (*Varword1*)
Varusint1:=DWORD_TO_USINT(Vardword1); (*result 255 *)
Comments: If INT 4863(16#12FF) is stored as USINT variable, the high bit data is lost, only

_?_:Xl'lc(t:_lr?d display low bit 255(16#FF).
Vartimel:=DWORD_TO_TIME(Vardword1); (*result T#22s271ms*)
Vardt1:=DWORD_TO_DT(Vardword1);

(*result DT#1970-01-01-06:11:11 *)

LD 16#56FF

ST Vardword1 (*Vardword1*)
LD Vardwordl

DWORD_TO_USINT

Instruction ST Varusintl (*result 255 *)

List (IL) LD Vardwordl
DWORD_TO_TIME
ST Vartimel (*result T#22s271ms*)

LD Vardwordl
DWORD_TO_DT
ST Vardtl (*result DT#1970-01-01-06:11:11 *)
CWWORD_TO_LUISINT
Wardword1=163000056FF Varusintl=16#FF
Function

Block Diagram
(FBD)

DWORD_TO_TIME
vardword1=16#000056F F -

DWORD_TO_DT

Yarime1=T#225271msg

Vardword1=16#000056FF Vardt=DT#1870-01-01-06:11:11
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4.7.5 SINT_TO_<TYPE>—Short Integer Data Conversion

e  Function: Convert SINT into other data types.

e Input/output data type (see table 4-7-1):

e  When SINT_TO_BOQOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE;

e  When SINT_TO_TIME, SINT_TO_TOD, input will convert in millisecond value.

e  When SINT_TO_DATE, SINT_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

Variable Declaration

WAR
Mame Address Type Irutial wvalue Commnent
000t |Marsint SINT
0002 [vardt! oT
0003 [varreal REAL

Programming Program (partial )

Language
SINT_TO_DT

—_—En
Ladder Diagram | Varsinti=100 Vardt =DT#1870-01-01-00:01:40
(D) SINT_TO_REAL

—_—

Yarsint1=100- Yarreall=100
Structured Text Varsint1:=100; (*Varsint1*)
(s;u)c UreETeE | Vardt1:=SINT_TO_DT(Varsintl);  (*result DT#1970-01-01-00:01:40 *)

Varreall:=SINT_TO_REAL(Varsintl); (*resultis 100 .0%*)

LD 100
ST Varsintl (*Varsint1*)
. . LD Varsintl

I(?Ls';ructlon List SINT_TO_DT
ST Vardtl (*result DT#1970-01-01-00:01:40 *)
LD Varsintl
SINT_TO_REAL
ST Varreall (*result Varreal is 100.0*)

SIMT_TO_DT
. Yarsint1=100- Wardt1=0T#1970-01-01-00:01:40
Function Block
Diagram (FBD ) SINT_TO_REAL

Warsint!=100-+ Yarreall=100
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USINT TO <TYPE>—USINT Conversion

Function: Convert USINT into other data types.

Input/output data type (see table 4-7-1):

When USINT_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE;

When USINT_TO_TIME, USINT_TO_TOD, input will convert in millisecond value.
When USINT_TO_DATE, USINT_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

Variable Declaration

WAR
Iame Address Type Initial wvalue Cotnment
0001 [varusintt LSINT
nonz [ardtl oT
0on3 |Yarreal REAL
Ear:g[laar;l:ning Program (partial )
USINT_TO_DT

Ladder Diagram
(LD)

Er
Yarusint1=200+

USINT_TO_REAL
EM

Yarusint1=200-

Vardt=0T#1970-01-01-00:03:20

Yarreall=200

Structured Text
(ST)

Varusint1:=200;

Varreall:=USINT_TO_REAL(Varusintl);

(*Varusint1*)
Vardt1:=USINT_TO_DT(Varusintl);(*result DT#1970-01-01-00:03:20 *)

(*result is 200 .0*)

Instruction List

(IL)

LD 200

ST Varusintl
LD Varusintl
USINT_TO_DT
ST Vardtl

LD Varusintl
USINT_TO_REAL
ST Varreall

(*Varusint1*)

(*result DT#1970-01-01-00:03:20 *)

(*result Varreall is 200.0%)

Function Block
Diagram (FBD )

SINT_TO_DT

Yarusint1=200-

LISIMNT_TO_REAL
Yarusint1=200-

Vardt=0T#14970-01-01-00:03:20

Yarreal1=200
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4.7.7 INT TO <TYPE>—INT Conversion

e  Function: Convert INT into other data types.

e Input/output data type (see table 4-7-1):

e  When INT_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE;

e  When INT_TO_TIME, INT_TO_TOD, input will convert in millisecond value.

e  When INT_TO_DATE, INT_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

WAR
Iarme Address Type Tnitial value Comment
ooot MarsitT SIMT
EDDDEEVEFHE.&.U REAL

IMNT_TO_SIMNT
EM

Ladder Diagram
(LD)

42234 WarSIWT1=127

VarSINT1 := INT_TO_SINT(4223); (*result VarSINT1 is 127 *)

Structured Text
Comments: If INT 4223 (16#107F) is stored as SINT variable, the high bit data is lost, only

ST
(5T) displaylow bit 127 (16#7F).
X . LD 2
Instruction List (IL) INT_TO_REAL
ST VarREAL1 (*result VarREAL1 is 2.0*)
Function Block IMT_TO_SINT
Diagram (FBD ) 42234 WarSIkT1=127
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4.7.8 UINT TO <TYPE>—UINT Conversion

e  Function: Convert UINT to other data types.

e Input/output data type (see table 4-7-1);

e  When UINT_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE;

e  When UINT_TO_TIME, UINT_TO_TOD, input will convert in millisecond value.

e  When UINT_TO_DATE, UINT_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

Variable Declaration

VAR
[ame Address Type Tnitial value Comment
0007 {+aruintt LIMT
0onz [varusintt USIMT
0003 vartirme TIME
0004 [wardt )

Programming
Language

Program (partial )

Ladder Diagram
(LD)

UIMT_TO_USINT

e | =
Yardint1=6000—

UIMT_TO_TIME
—En
Yaruint1=6000-

LIWT_TO_OT

Er

Yaruint!=6000+

Yarusint1=112

Vardime1=T#6s0ms

Vardt!=0T#1970-01-01-01:40

Structured Text
(ST)

Varuint1:=6000;
Varusint1:=UINT_TO_USINT(Varuint1);

Comments: If INT 6000 (16#1770) is stored as SINT variable, the high bit data is lost, only

displaylow bit 112 (16#70).
Vartimel:=UINT_TO_TIME(Varuintl);
Vardtl:=UINT_TO_DT(Varuintl);

Instruction List (IL)

LD 6000

(*result 112%)

(*result T#6s0ms*)

ST Varuintl (*Varuintl *)
LD Varuintl
UINT_TO_USINT

ST Varusintl

LD Varuintl
UINT_TO_TIME

ST Vartimel

LD Varuintl
UINT_TO_DT

ST Vardtl

(*result DT#1970-01-01-01:40:00 *)

Function Block
Diagram (FBD )

UINT_TO_USINT
varuint1=6000-

IMT_TO_TIME

Yaruint1=6000-

LINT_TO_DOT

Yardint1=6000-

YVarusint1=112

Yartime1=T#6s0ms

Vardtt=DT#1970-01-01-01:40
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4.7.9 DINT TO <TYPE>—DINT Conversion

e  Function: Convert DINT into other data types.

e Input/output data type (see table 4-7-1):

e  When DINT_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE;

e  When DINT_TO_TIME, DINT_TO_TOD, input will convert in millisecond value.

e  When DINT_TO_DATE, DINT_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

Variable Declaration

VAR
Mame Address Type Trutial value Cotnment
0001 {vardintt DINT
Qo0nz [Warusint USIMT
0003 [Vartirme1 TIME
0on4d |Yardti oT

Programming
Language

Program (partial )

Ladder Diagram
(LD)

DINT_TO_LISINT
EM

Wardint1=200000— Warusint1=64

DINT_TO_TIME
EM

WVardint1=200000— Varimel=T#im20s0ms

DIMT_TO_DT
EM

Yardint1=200000— Yardt1=DT#1970-01-03-07:33:20

Structured Text
(ST)

Vardint1:=200000;

Varusint1:=DINT_TO_USINT(Vardint1); (*result 64%)

Comments: If INT 200000 (16#30D40) is stored as USINT variable, the high bit data is lost,
only displaylow bit 64 (16#40).

Vartimel1:=DINT_TO_TIME(Vardint1); (*result TH3m20s0ms*)
Vardt1:=DINT_TO_DT(Vardintl);  (*result DT#1970-01-03-07:33:20 *)

Instruction List

(L)

LD 200000
ST Vardintl (*Vardint1*)
LD Vardintl
DINT_TO_USINT
ST Varusintl (*result 64*)
LD Vardintl
DINT_TO_TIME
ST Vartimel (*result T#3m20s0ms*)
LD Vardintl
DINT_TO_DT
ST Vardtl (*result DT#1970-01-03-07:33:20 *)

Function Block
Diagram (FBD )

DIMT_TO_LISINT

Yardint1=200000- Varusintl=64

DIMT_TO_TIME

Yardint1=200000— YVartime1=T#3m20s0ms

DINT_TO_DT

YVardint1=200000- YVardt1=0T#1970-01-03-07:33:20
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4.7.10 UDINT TO <TYPE>—UDINT Conversion

e  Function: Convert UDINT to other data types.

e Input/output data type (see table 4-7-1):

e  When UDINT_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE;

e  When UDINT_TO_TIME, UDINT_TO_TOD, input will convert in millisecond value.

e  When UDINT_TO_DATE, UDINT_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

Variable Declaration

VAR
Mame Address Type Trutial value Cotnment
0001 {vardintt DINT
Qo0nz [Warusint USIMT
0003 [Vartirme1 TIME
0on4d |Yardti oT

Programming

Language Program (partial )

UDINT_TO_USINT
EM

Warudintl=300000—+ Marlsintl=224

LDIMNT_TO_TIME

Ladder Diagram EN

(LD) Warudint =300000

Vartime1=T#am0s0ms

UDINT_TO_DT
EM

YVarudint1=300000— Vardt1=DT#1970-01-04-11:20

Varudint1:=300000;
Varusintl:= UDINT_TO_USINT(Varudintl); (*result 224%*)
Comments: If INT 300000 (16#493E0) is stored as USINT variable, the high bit data is

?St_:_u)CtUFEd I lost, only displaylow bit 224 (16#EO0).
Vartime1:=UDINT_TO_TIME(Varudintl); (*result TH5m0sOms*)
Vardt1:=UDINT_TO_DT(Varudintl);

(*result DT#1970-01-04-11:20:00 *)

LD 300000

ST Varudintl (*Varudint1*)
LD Varudintl

UDINT_TO_USINT

ST Varusintl (*result 224%)

Instruction List (IL) | LD Varudintl
UDINT_TO_TIME
ST Vartimel (*result TH5mO0sOms*)

LD Varudintl
UDINT_TO_DT
ST Vardtl (*result DT#1970-01-04-11:20:00 *)
LIDINT_TO_LISINT
Yarudint1=300000- arusint1=224
Function Block UDINT_TO_TIME
Diagram (FBD ) Yarudint1=300000— YWarimel=T#5imils0ms

UDIMT_ToO_OT

Yarudint1=300000-— Yardt!=0T#1970-01-04-11:20




LM MICRO PLC INSTRUCTION REFERENCE MANUAL

4.7.11 REAL_TO <TYPE>—REAL Conversion

e  Function: Convert REAL into other data types. When converting REAL to other data
types, it will first convert the value to a nearest integer and then convert to the new
type.

e Input/output data type (see table 4-7-1):

e When REAL_TO_BOOL, if input is not 0, then output is TRUE, and if input is O, then
output is FALSE;

e  When REAL_TO_TIME, REAL_TO_TOD, input will convert in millisecond value.

e  When REAL_TO_DATE, REAL_TO_DT, input will convert in second value.

APPLICATION EXAMPLE

Variable Declaration

VAR
Mame Address Type Tnitial value Cotntnent
0aa1 |Yarintt IMNT
000z [Varint2 IMT
0003 [Varint3 IMT
0004 [varintd IMT
Programming .
[ Program (partial )
) REAL_TO_IMT
lej;ider Diagram EM
(LD) 1.6 VarlNT1=2
VarINT1:= REAL_TO_INT(1.5); (*result VarINT1 is 2*)
Structured Text VarINT2:= REAL_TO_INT(1.4); (*result VarINT2 is 1%)
(ST) VarINT3:= REAL_TO_INT(-1.5); (*result VarINT3 is -2%*)
VarINT4:= REAL_TO_INT(-1.4); (*result VarINT4 is -1%*)
LD 2.7
Instruction List (IL) | REAL_TO_INT
ST VarINT1 (*result VarINT1 is 3*)
Function Block REAL_TO_IMT
Diagram (FBD ) 1.5 MarlbT1=2
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4.7.12 TIME_TO_<TYPE>—Time Type Conversion

e  Function: Convert TIME into other data types. Inside the PowerPro, time is stored into

DWORD in millisecond (for TIME_OF_DAY, start from 00:: 00 )
e Input/output data type (see table 4-7-1):

e  When TIME_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then

output is FALSE.

APPLICATION EXAMPLE

Variable Declaration

WAR
Marne Address Type Tnitial walue Comment
0aaq |Varstr STRIMG
0002 vardward DWORD

Programming

Language Program (partial )

TIME_TCO_STRING
EM

T#12ms— Varstr=T#12ms'

Ladder Diagram (LD )

TIME_TO_DWORD
EM

T#am— Yardword=300000

Varstr:=TIME_TO_STRING(T#12ms); (*result is‘T#12ms’*)

Structured Text (ST
ructured Text (ST) | |, qword:=TIME_TO_DWORD(T#5m}; (*result is 300000%)

LD T#12ms

TIME_TO_STRING

Instruction List (IL) ST Varstr (*result is‘T#12ms’*)
LD T#300000ms

TIME_TO_DWORD

ST Vardword (*result is 300000%*)

TIME_TO_STRING

T#1 21mis— Yarstt=T#12ms'

Function Block
Diagram (FBD )

TIME_TO_DWORD

T#300000ms=—

Vardward=300000
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4.7.13 DATE_TO_<TYPE>—DATE Type Conversion

e Function: Convert DATE into other data types, date is stored in second inside PowerPro
form January 1, 1970.

e Input/output data type (see table 4-7-1):

e  When DATE_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE.

APPLICATION EXAMPLE

Variable Declaration

WAR
Mame Address Type Tritial walue Comtment
non |Yarint IMT
EEIEIEIEE"-.-"EIrStH STRIMG

Programming Program (partial )

Language
DATE_TO_STRIMNG
—EN
D#1970-01-01+ YVarsStrl="D¥1970-01-01"
Ladder Diagram
(LD)
DATE_TO_IMNT
—EN
D#1970-01-15- Yarlnt1=299452

VarStr1:=DATE_TO_STRING(D#1970-01-01);
(*result is 'D#1970-01-01' *)

Structured Text .
Varlnt1:=DATE_TO_INT(D#1970-01-15); (*result is 29952%)

(5T) Comments: If D#1970-01-15 (16#493EOQ) is stored as INT variable, the high bit data is lost,
only display low bit (16#7500, #29952).
LD D#1970-01-01
DATE_TO_STRING
Instruction List ST VarStrl (*result is‘TRUE’*)
(IL) LD D#1970-01-15
DATE_TO_INT
ST Varintl (*result is 29952%*)

DATE_TO_STRING

D#1970-01-01- YarStr1="D#1970-01-01"

Function Block
Diagram (FBD )

DATE_TO_INT

D#1970-01-15 WVarlnt1=29852
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4.7.14 DT_TO_<TYPE>—DT Type Conversion

e  Function: Convert DT into other data types, date is stored in second inside PowerPro

form January 1, 1970.
e Input/output data type (see table 4-7-1):

e When DT_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then output

is FALSE.

APPLICATION EXAMPLE

Variable Declaration

WAR
IMame Address Type Tritial walie Comment
0001 {Varbyte BYTE
0ooz2 [Varstr STRIMNG
E;zg[jaang"lgﬂng Program (partial )
OT_TOo_BYTE
EM

Ladder Diagram
(LD)

DT#1970-01-15-05:05:05

Varkyte=129

DT_TO_STRIMG
Em

DT#1993-02-13-14:20+ Warstr="DT#1995-02-13-14:20:00°

Structured Text
(ST)

Varbyte:=DT_TO_BYTE(DT#1970-01-15-05:05:05);
(*result Varbyte is 129%)
Comments: convert DT#1970-01-15-05:05:05 to sec, the value is

(((14*24+5)*60+5)*60+5)=1227905=16#12BC81, stored as a BYTE variable, then the high

24 bits is lost, only display low 8 bits,6#81= 129.
Varstr:=DT_TO_STRING(DT#1998-02-13-14:20);
(*result Varstr is ‘DT#1998-02-13-14:20’)

Instruction List

(L)

Function Block
Diagram (FBD )

LD DT#1970-01-15-05:05:05

DT_TO_BYTE

ST Varbyte (*result Varbyte is 129%)

LD DT#1998-02-13-14:20

DT_TO_STRING

ST Varstr (*result Varstr is‘DT#1998-02-13-14:20")
DT_TO_BYTE

OT#1970-01-15-05:05:05 Yarbyte=129

DT_TO_STRIMG

CT#1998-02-13-14:20

Varstr="0T#1998-02-13-14:20:00°
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4.7.15 TOD_TO_<TYPE>—TOD Type Conversion

e  Function: Convert TOD into other data types, date is converted inside in second value.
e Input/output data type (see table 4-7-1):

e When TOD_TO_BOOL, if input is not 0, then output is TRUE, and if input is 0, then
output is FALSE.

APPLICATION EXAMPLE

Variable Declaration

VAR A
MNatne Address Type Initial value Comment

oooq [Vartod1 TOD

000z warbool BOOL

0003 [Varusintt LISIMNT

0004 vartime? TIME

0005 |Yardt oT

000& [Varreall REAL

Programming Program (partial )

Language
TOD_TO_JSINT
EM
Vartod1=TOD#10:11:40— Varusintl =396
TOD_ToO_TIME
EM
Warod1=TOD#10:11:40- Yarime1=T#611ma0s0ms
Ladder Diagram
TOD_TO_DT
(LD)
EM
Yanod1=TOD#10:11:40— Vardt1=DT#1970-01-01-10:11:40

TOD_ToO_REAL
EM
Vartod1=TOD#10:11:40+ Varreall=3.67e+007
Vartod1:=TOD#10:11:40; (*Vartod1*)
Varusint1:=TOD_TO_USINT(Vartod1); (*result is 96*)
Structured Text | Vartimel:=TOD_TO_TIME(Vartodl); (*result is T#611m40sOms*)
(ST) Vardt1:=TOD_TO_DT(Vartod1);

(*result is DT#1970-01-01-10:11:40%)
Varreall:=TOD_TO_REAL(Vartodl); (*resultis 3.67e+007*)
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LD TOD#10:11:40

ST Vartodl (*Vartod1*)
LD Vartodl
TOD_TO_USINT
ST Varusintl (*result is 96%)
LD Vartodl
Instruction List TOD_TO_TIME
(IL) ST Vartimel (*result is T#H611m40s0ms*)
LD Vartodl
TOD_TO_DT
ST Vardtl (*result is DT#1970-01-01-10:11:40%)
LD Vartod1l
TOD_TO_REAL
ST Varreall (*result is 3.67e+007%*)
TOD_TO_LISINT
Vartod1=TOD#10:11:40 Yarusint1=96
TOD_TO_TIME
Wartod1=TOD#10:11:40—+ Vartime1=T#611m40s0ms
Function Block
Diagram (FBD ) ToD_T0O_DT
YVartod1=TOD#10:11:40— Wardt1=0T#1970-01-01-10:11:40
TOD_TO_REAL

WVartod1=TOD#10:11:40

Warreal1=3.67e+007
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4.7.16 STRING_TO_<TYPE>—STRING Type Conversion

e  Function: Convert STRING into other data types. STRING variables must contain a valid
target variable value, otherwise the result is 0.
e Input/output data type (see table 4-7-1)

APPLICATION EXAMPLE
Variable Declaration
VAR
M atme Address  Type Tnitial walue Comment
0001 |vareword WORD
000z ivartime TIWE
Programming .
LR Program (partial )
STRING_TO_WORD
—EN
‘Haollysys'— Yarword=0
Ladder Diagram
(LD)
STRIMG_TO_TIME
—EN
T#1 27 ms' Vartime=T#127ms
Structured Text Varword:=STRING_TO_WORD('Hollysys'); (*result is 0*)
(ST) Vartime:=STRING_TO_TIME('T#127ms'); (*result is TH127ms*)
LD 'Hollysys'
STRING_TO_WORD
Instruction List (IL | ST Varword (*result Varword is 0*)
) LD '"T#127ms'
STRING_TO_TIME
ST Vartime (*result Vartime is TH127ms*)
STRIMNG_TO WORD
Hollysys' YWannord=0
Function Block
Diagram (FBD)
STRIMG_TO_TIME
T#1 27 ms'S Varime=T#127ms
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4,7.17 TRUNC—Truncation

e Function: Truncate the decimal part of value to keep the integral part.
e Input/output data type: Input is REAL; output is INT, WORD, and DWORD.

APPLICATION EXAMPLE

Variable Declaration

WAR
M ame Address Type Tritial walue Comment
ooot [Varintl IMT
0002 varint2 IMT
Programming Language Program
TRUMGC
—EM
1.9 Warint1=1
Ladder Diagram (LD )
TRUMC
—ERN
=144 Warinti=-1

Varint1:=TRUNC(1.9); (*result Varintlis 1*)

Structured Text (ST
(ST) Varint2:=TRUNC(-1.4); (*result Varint2 is -1*)

LD 1.9
TRUNC
. . ST Varintl (*result Varintl is 1%)
Instruction List (IL)
LD -1.4
TRUNC
ST Varint2 (*result Varint2 is -1%)
TRUMC
1.9 Varint1=1
Function Block Diagram
(FBD)
TRUMC
=144 Varinti=-1
Note

e Information may be lost when converting from a larger data type to a smaller data type.
e  This instruction is used just to get the integral part of the variable. In case of converting round to a nearest
integer, REAL_TO_INT instruction shall be used.
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4.8 ELEMENTARY MATHEMATICAL INSTRUCTIONS

4.8.1 ABS—Absolute Value

e  Function: Assign the absolute value of input to output.
e Input/output data type: See the table below.

Input Data Type

Output Data Type

INT

INT, WORD, DWORD, DINT, UINT, REAL

REAL

REAL

BYTE

INT, BYTE, WORD, DWORD, DINT, UINT, REAL

WORD

WORD, DWORD, DINT, REAL

DWORD

DWORD, DINT, REAL

SINT

INT, BYTE, WORD, DWORD, DINT, UINT, REAL

USINT

INT, BYTE, WORD, DWORD, DINT, UINT, REAL

UINT

WORD, DWORD, DINT, UINT, REAL

DINT

DWORD, DINT, REAL

UDINT

DWORD, DINT, UDINT, REAL

APPLICATION EXAMPLE

Variable Declaration

WAR
Mame HAddress Type Tnitial walue Comment
0001 {varint1 INT
Programming Language Program
ABS
Ladder Diagram (LD ) —EN
- Warint1=2
Structured Text (ST ) i:=ABS(-2); (*result Varint1 is 2*)
LD -2
Instruction List (IL) ABS
ST Varintl (*result Varintl is 2*)
F ion Block Di FBD ABS
unction Block Diagram ( ) e \atintl=2
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4.8.2 SQRT—Square Root

e  Function: Return the square root of the input. The input must be 0 or positive.

e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT, output data type must be REAL.

APPLICATION EXAMPLE

Variable Declaration

WAR
Iatme Address Type Tnitial walye Comment
EEIEIEHEUEIF'I REAL
Programming Language Program
SQRT
Ladder Diagram (LD ) —EM
104 Warl=3.162278
Structured Text (ST) Var1:=SQRT(10); (*result Varl is 3.162278%*)
LD 10
Instruction List (IL) SQRT
ST Varl (*resultVarlis3.162278%)
Function Block Di (FBD) S&RT
unction Block Diagram 104 varl=3 162278
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4.8.3 LN—Natural Logarithm

e  Function: Return the natural logarithm of input. The input must be positive.

e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

e  Output data type must be REAL.

APPLICATION EXAMPLE
Variable Declaration
WaR
Mame Address Type Tnitial value Comment
0001 [vart REAL
Programming Language Program
LM
Ladder Diagram (LD ) —EmN
45— Warl=3.806663

Structured Text (ST) Varl:=LN(45); (*result Varlis 3.806663*)

LD 45
Instruction List (IL) LN

ST Varl (*resultVarlis3.806663%*)
Function Block Diagram (FBD Lk
) 45 Warl=3.806663
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4.8.4 LOG—Logarithm of a Number in Base 10.

e  Function: Returns the logarithm of a number in base 10. The input must be positive.

e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

e  QOutput data type must be REAL.

APPLICATION EXAMPLE

WAR
Iame HAddress Type Tnitial walue Comment
0001 [vart | | REAL | |
LG
Ladder Diagram (LD ) —EM
314,54 Warl=2 497621

Structured Text (ST ) Varl:=LOG(314.5); (*result Varl is 2.497621 *)

LD 314.5
Instruction List (IL) LOG

ST Varl (*result Varl is 2.497621 *)
Function Block Diagram (FBD Lo
) 3145 Warl=2 497621
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4.8.5 EXP—Exponentiation
y=¢e

e  Function: Returns the exponentiation function, i.e. , Where x is the input, y is the
output.

e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

e  QOutput data type must be REAL.

APPLICATION EXAMPLE
Variable Declaration
WaR
Mame Address Type Tnitial value Comment
0001 [vart REAL
Programming Language Program
EXF
Ladder Diagram (LD ) —EM
2 Warl=T.389056

Structured Text (ST) Varl:=EXP(2);  (*result Varlis 7.389056* )

LD 2
Instruction List (IL) EXP

ST Varl (*result Varl is 7.389056* )
Function Block Diagram (FBD ExP
) = Warl=7 288056
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4,8.6 SIN—Sine

T

e  Function: Returns the sine of the input that is in radian. Radian (rad)=angle* 180 .

e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

e  Output data type must be REAL.

APPLICATION EXAMPLE
Variable Declaration
WaR
Mame Address Type Tnitial value Comment
0001 [vart REAL
Programming Language Program
SiM
Ladder Diagram (LD ) EM
1.5+ Varl=0.997485
Structured Text (ST ) Varl:=SIN(1.5); (*result Varlis 0.997495 *)
LD 1.5
Instruction List (IL) SIN
ST Varl (*result Varl is 0.997495 *)
Function Block Diagram (FBD S
) 1.5 Warl=0.997484
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4.8.7

COS—<Cosine

Function: Return the cosine value of the input that is in radian.
T

Radian (rad)=angle* 180 .

Input/output data type:

Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

Output data type must be REAL.

APPLICATION EXAMPLE
Variable Declaration
WAR
Iame HAddress Type Tnitial walue Comment
0001 [+art REAL
Programming Language Program
oS
Ladder Diagram (LD ) —EMN
0.5 Warl=0.87 75826
Structured Text (ST)) Var1:=C0S(0.5); (*result Varlis 0.8775826 *)
LD 0.5
Instruction List (IL) COS
ST Varl (*result Varl is 0.8775826 *)
Function Block Diagram (FBD c0s
) .5+ Warl=0.8775826

September 2008, Revision 1.0
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Chapter 4: Basic Instructions _

T

e Function: Return the tangent of the input that is in radian. Radian (rad) =angle* 180 .
e Input/output data type:
e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,

UDINT

e  Output data type must be REAL.

APPLICATION EXAMPLE

Variable Declaration

WAR
REi Hihk iyl FHIIE(E T
|ooofvart REAL
Programming Language Program
TAR
Ladder Diagram (LD ) —EM
0.5 Warl=0.5463025
Structured Text (ST ) Varl:=TAN(0.5); (*result Varlis 0.5463025 *)
LD 0.5
Instruction List (IL) TAN
ST Varl (*result Varl is 0.5463025 *)
Function Block Diagram (FBD TAM

)

0.5

Varl=0.5463025




RN LM MICRO PLC INSTRUCTION REFERENCE MANUAL

4,8.9 ASIN—ARCsine

e  Function: Return the arc sine (inverse sine) of the input data.

e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

e Output data type must be REAL, and the output data is in radian.

APPLICATION EXAMPLE
Variable Declaration
WaR
Mame Address Type Tnitial value Comment
0001 [vart REAL
Programming Language Program
ASIM
Ladder Diagram (LD ) =
0.5 Warl=0.5235933
Structured Text (ST ) Var1:=ASIN(0.5); (*result Varlis 0.5235988 *)
LD 0.5
Instruction List (IL) ASIN
ST Varl (*result Varl is 0.5235988 *)
Function Block Diagram (FBD ASIM
) 0.5 Warl=0.5235933

September 2008, Revision 1.0



Chapter 4: Basic Instructions

4.8.10 ACOS—ARC cosine

e  Function: Return the arc cosine (inverse cosine) of the input data.
e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

e Output data type must be REAL, and the output data is in radian.

APPLICATION EXAMPLE

WaR
Mame Address Type Tnitial value Comment
0001 Jvart | | REAL | |
ACOS
Ladder Diagram (LD ) EM
0.5 WYarl=1.047193
Structured Text (ST ) Varl:=ACOS(0.5); (*result Varlis 1.047198 *)
LD 0.5
Instruction List (IL) ACOS
ST Varl (*result Varl is 1.047198 *)
Function Block Diagram (FBD ACOS
) 0.5 Warl=1.047193
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4.8.11 ATAN—ARC tangent

e  Function: Return the arc tangent (inverse tangent) of the input.

e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

e Output data type must be REAL, and the output data is in radian.

APPLICATION EXAMPLE
Variable Declaration
AR
Mame Address Type Initial value Comment
EDEIEHE‘-.-’EIH REAL
Programming Language Program
ATAN
Ladder Diagram (LD ) —Er
1.5 Varl=0 46364TH

Structured Text (ST) Varl:=ATAN(0.5); (*result Varl is 0.4636476 *)

LD 0.5
Instruction List (IL) ATAN

ST Varl (*result Varl is 0.4636476 *)
Function Block Diagram (FBD ATAN
) 0.5 Varl=0.46364T6
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4.8.12 EXPT—Exponentiation

e  Function: Exponentiation of a variable with another variable

e Input/output data type:

e Input data type can be BYTE, WORD, DWORD, INT, DINT, REAL, SINT, USINT, UINT,
UDINT

e  Output data type must be REAL.

APPLICATION EXAMPLE

WaR
Mame Address Type Tnitial value Comment
o001 {vart | | REAL | |
EXPT
Ladder Di LD M
adder Diagram (LD ) 7 Varl=49
2
Structured Text (ST ) Varl:=EXPT(7,2);  (*result Varlis 49 *)
LD 7
Instruction List (IL) EXPT 2
ST  Varl (*resultVarlis 49 *)
. . EXPT
)Functlon Block Diagram (FBD 7 \arl=44
24
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4.9 ADDRESS OPERATORS

4.9.1 ADR—Returnthe Address of the Variable

e  Function: Acquire and output the memory address of the input. The address can be
used as a pointer in the program, and also be passed to instructions as a pointer.

APPLICATION EXAMPLE

Variable Declaration

WAR
MNarme Address Type Initial value Corment
|ooaq ar ENTE
o002z [Warsddress FOINTER TO BYTE
Programming Language Program
ADR
Ladder Diagram (LD ) —EM
Yarl=0- WarAddress==017393490=

Structured Text (ST )

VarAddress:= ADR(Varl);

LD Varl
Instruction List (IL) ADR
ST VarAddress
Function Block Diagram (FBD ADR
) Warl=0- Vardddress==0178b240=
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4.9.2 "~—Returnthe Content of Address

e  Function: Return the content of the address by adding the content operator “*”after
the pointer variable.

APPLICATION EXAMPLE

Variable Declaration

WAR
Iame Address Type Initial value Comment
0001 Jvart BYTE
ooz [War2 BYTE
o0z [Waraddress FOINTER T BYTE

Programming Language Program
ADR
EM
Warl=100- Vardddress==0178bc34=
Ladder Diagram (LD )
MOV E
Er
WVarAddress*=100- Ward=100
Structured Text (ST) VarAddress:= ADR(Varl);
Var2:= VarAddress”®; (*result Var2 is 100 *)

LD Varl

ADR
Instruction List (IL) ST VarAddress

LD VarAddress”

ST Var2

ADR
Wart=100- Vardddress==0173df24=
Function Block Diagram (FBD )
MiCWE
Varaddresst=100— Ward=100
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4.9.3 BITADR—Bit Address

e  Function: Return the bit address of BOOL variables. In the following example, the
address of MX300.7 is 300*8+7=2407.

APPLICATION EXAMPLE

WaR
Mame Address Type Tnitial walue Comment
oooq [Warbaald Yha00.7 BOOL
0002 Bitadr1 DWORD

Ladder Diagram (LD )

BITADR
EM

Yarhool1 <

Bitadr1=2407
Structured Text (ST ) Bitadr1:=BITADR(Varbool1l);
LD Varbooll
Instruction List (IL) BITADR
ST Bitadrl
BITADR
Function Block Diagram (FBD ) Varbooll Hitadri=2407
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4.9.4 INDEXOF—Index Of

e  Function: Find the internal index of a POU. The input is the name of POU, and the
output is an INT variable.

Application Example

APPLICATION EXAMPLE

WAR
Iame Address Type Tnitial walue Comment
0001 {vart | INT | |
IMDOEXOF
. —EN
Ladder Diagram (LD ) POLIZ \arl=18
(POU2 can be program,function block,

function )
Structured Text (ST)) Varl:=INDEXOF(POU2); (*result Varlis 38*)

LD POU2
Instruction List (IL) INDEXOF

ST Varl (*result Varl is 38*)
Function Block Diagram INDEROF
(FBD) POLIZH Yar

(*result Varl is 38*)
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4.9.5 SIZEOF—Number of Bytes

e  Function: Return the number of bytes required by the given variable data type.

Application Example

APPLICATION EXAMPLE
Variable Declaration
WAR
Iame Address Type Initial walue Comment
EEIEIEI1 Eﬁ.rﬂ ARRAY[D. 4] OF INT
ooz {Yar IMT
Programming Language Program
SIZEQOF
Ladder Diagram (LD ) —EHn
Arrl Warl=10
Structured Text (ST ) Varl:=SIZEOF(arrl); (*result Varlis 10*)
LD arrl
Instruction List (IL) SIZEOF
ST Varl (*result Varl is 10* )
Function Block Diagram SIZEOF
(FBD) Arrl— YWarl=10
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4.10 CALLING OPERATORS

4.10.1 CAL—calling

e  Function: Call function blocks or programs. In IL languages, CAL is used to call function

blocks or programs. The input variables of the function block or program being called
lie in a pair of braces on the right of the function block or program name.

Application Example

e The following example shows how to call in a program a function block named Inst with

the input Parl =0, the input Par2 = TRUE, in IL:
CAL Inst(Par1:=0, Par2:=TRUE)

4.11 INITIALIZATION INSTRUCTION

4.11.1 INI-Initialization Instruction

e  Function: Initialize the inside RETAIN variables of a FB program that is used in a POU.

Application Example

Syntax: <bool-Variable> := INI(<FB-instance, TRUE | FALSE)

e The following is an example of how to call in a program a function block named FB-

instance with the input variable Par1=FB-instance, Par2= TRUE | FALSE, and output the
initialization completion flag.

APPLICATION EXAMPLE
Main Program PLC_PRGVariable Declaration:

VAR
M arme Address Type Initial walue Cotrment
EEIEIEH EUarEIOOLE BOOL
0onz VarBooL1 BOOL
0003 [funkt furnh
Variable Declaration:
RETAIN
Mame Address Type Tnitial walue Comment
0007 [Rtrig R_TRIG
0aonz [vart INT 1
0003 [var? INT 2
0004 |var3 INT 3
Programming Language Program

Ladder Diagram (LD ) PLC_PRG
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o001
funkb
funb
EM
oooz
VarBOoL 2 T
= = EM
funb1 -
WarBooL1 4
Function block
o001
Ritrig1
| | CLK n =] ; EM
4 Tl
ML
Er
ward— war
4
T O E
Er
10 wars

Remarks on the Program:

In the first scanning period of the program operation, the values of varl, var2, var3 are changed into 4, 8,10, the
forced variable VarBOOL2 is connected, then INI is executed and the three RETAIN variables are restored to the
initial values 1, 2, 3.
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4.12 STRING INSTRUCTIONS (STANDARD.LIB)

4.12.1 LEN—String Length

e  Function: Returns the length of a string.
e Input/output data type: The input data type is STRING, and the output is INT.

APPLICATION EXAMPLE
Variable Declaration
WAR
Marne Address Type Initial value Cotument
0001 JvarlNT1 INT
Programming Language Program
LEM
Ladder Diagram (LD ) —EnN
‘Hollysys'H5THR WarlbT1=8
Structured Text (ST) VarlINT1 := LEN (‘Hollysys’); (*result VarlINT1 is 8%*)
LD ‘Hollysys’
Instruction List (IL) LEN
ST VarINT1 (*result VarlINT1 is 8%)
Function Block Diagram LEM
(FBD) Hollysys'HSTR WVarlMT1=3
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4.12.2 LEFT—Leftmost Characters of STR

e  Function: Leftmost SIZE characters of a string.

e Instruction format: LEFT (STR,SIZE ), where STR is the STRING type input string, SIZE is
the INT type number of characters to be got from the left of the string, and the output
is data of STRING type.

APPLICATION EXAMPLE

Variable Declaration

WAR
Iame Address Type Initial value Comment
0801 [varsTRING STRING
Programming Language Program
LEFT
Ladder Di LD EN
adder Diagram (LD ) Hollysys'JsTR VarSTRING=Hol'
I-5IZE
Structured Text (ST)) VarSTRING := LEFT (‘Hollysys’,3); (*result is ' Hol '*)
LD 'Hollysys'
Instruction List (IL) LEFT 3
ST VarSTRING (*result is ' Hol '*)
Function Block Di LEFT
(;‘é‘; )'°” S PLELE Hollysys'HSTR YarSTRING="Hal
I-BIZE
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4.12.3 RIGHT—Rightmost Characters of STR

e  Function: Rightmost SIZE characters of a string.

e Instruction format: RIGHT (STR,SIZE ), where STR is the STRING type input string, SIZE is
the INT type number of characters to be got from the right of the string, and the output
is data of STRING type.

APPLICATION EXAMPLE

Variable Declaration

WAR
IMatne Address Type Tritial walue Comiment
EDDD1§Uar5TRING STRIMG
Programming Language Program
RIGHT
Ladder Di (LD) EM
el ol Hallyzys'4STR VarSTRIMG="sys'
I45IZE
Structured Text (ST ) VarSTRING := RIGHT(‘Hollysys’,3); (*resultis'sys '*)
LD 'Hollysys'
Instruction List (IL) RIGHT 3
ST VarSTRING (*result is ' sys '*)
st e B RIGHT
(F”B”;t)m“ ok Hiagram Hollysys'{STR YarSTRING='"sys'
I5IZE
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4.12.4 MID—Middle Characters of STR

e  Function: return LEN characters of a string beginning at the POS-th character position.
e Instruction format: MID(STR,LEN,PQOS), where STR is the STRING type input string. LEN
and POS are INT variables, MID instruction returns LEN characters of STR, beginning at

the POS-th character position from left to right. The output data type is STRING.

APPLICATION EXAMPLE

Variable Declaration

ST VarSTRING

WAR
Iame Address Type Tnitial valie Comment
0001 [varsTRING STRING
Programming Language Program
MO
—EN
Ladder Diagram (LD ) Holly=ys'q5TR YWarSTRING=Ty"
2—LEM
44P0S
Structured Text (ST)) VarSTRING:= MID(‘Hollysys’,2,4); (*resultis ‘ly’ *)
LD ‘Hollysys’
Instruction List (IL) RIGHT 2,4

(*result is ‘ly’ *)

Function Block Diagram
(FBD)

I

‘Hollysys'H5TH
2-LEM
iP5

YVarSTRING="y
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4.12.5 CONCAT—<Concatenation of Two STR

e  Function: Concatenation of two strings, and the input and output are both STRING

APPLICATION EXAMPLE

VAR
‘ IMame Address Type Tratial value Comment
0007 [varsTRING | [5TRING | |
CONCAT
Ladder Di (LD) EN
SR Holly4STR1 VarSTRING="Hollysys'
wys'HETR2

Structured Text (ST ) VarSTRING := CONCAT ('Holly', 'sys'); (*result is 'Hollysys'*)

LD 'Holly'
Instruction List (IL) CONCAT ‘sys’

ST VarSTRING (*result is 'Hollysys'*)
Function Block Di CONGCAT
(;‘;‘; )'°“ e Holly—STR1 VarSTRIMNG="Hollysys'

‘sys'H5TR2
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4.12.6 INSERT—Insert STR

e  Function: Insert a string STR2 into the string STR1 after the POS-th character position.
e Instruction format: INSERT(STR1,STR2,P0OS), where STR1 and STR2 are STRING, POS is
INT, and output data type is STRING.

APPLICATION EXAMPLE
Variable Declaration
AR
Mame Address Type Initial value Comment
001 {varsTRING STRING
Programming Language Program
INSERT
EM
Ladder Diagram (LD ) ‘Hoyzys'q8TR1 VarSTRIMG="Hollysys'
I'45TR2
24P05
Structured Text (ST) VarSTRING := INSERT ('Hoysys', ‘Il',2); (*result is 'Hollysys'*)
LD 'Hoysys'
Instruction List (IL) INSERT  “II',2
ST VarSTRING (*result is 'Hollysys'*)
IMNSERT
Function Block Diagram Hoysys'H5TR1 YVarSTRING="Haollysys'
(FBD) I'45TR2
24P0S
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4.12.7 DELETE—Delete Characters of STR

e  Function: Delete characters from a string.

e Instruction format: DELETE(STR,LEN,POS), where STR is a STRING type input string, LEN
and POS are INT, and the output data type is STRING; the instruction deletes LEN
characters of STR, beginning at the POS-th character position from left to right.

APPLICATION EXAMPLE
Variable Declaration
WAR
I ame Address Type Initial wvalue Cotnment
EEIEIEHEUarSTRING STRIMG
Programming Language Program
DELETE
—EN
Ladder Diagram (LD ) ‘Hollyzys'H5TR WarSTRIMG="Hally'
I-LEM
P05
Structured Text (ST ) VarSTRING := DELETE ('Hollysys',3,6); (*result is 'Holly'*)
LD 'Hollysys'
Instruction List (IL) DELETE 3,6
ST VarSTRING (*result is 'Holly'*)
DELETE
Function Block Diagram Hollysys"HSTR WarSTRIMG="Holly'
(FBD) I-LEM
P05
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4.12.8 REPLACE—Replace Characters of STR

e  Function: Replaces L characters of string STR1 by string STR2, starting at the P-th
character position.

e Instruction format: REPLACE (STR1,STR2,L,P), where STR1 and STR2 are input string of
STRING, L and P are INT, and the output data type are STRING.

APPLICATION EXAMPLE

Variable Declaration

VAR
IMatne Address Type Tritial walue Comiment
EDDD1§UarSTRING SETRING
Programming Language Program
REPLACE
—EN
R B D HOLLYSYS'H53TR VarSTRING="HOLLiAS"
adder Diagram (LD ) i 8TR?
4L
G4F

VarSTRING:= REPLACE (‘HOLLYSYS', 'iAS',4,5);

Structured Text (ST) (*result is 'HOLLIAS'*)

LD 'HOLLYSYS'
Instruction List (IL) REPLACE 'iAS', 4,5
ST VarSTRING  (*result is 'HOLLIAS'*)

REPLACE
HOLLYSYE'STR
ins'sTR2

4L

4P

WarSTRIMG="HOLLIAS'

Function Block Diagram
(FBD)
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4.12.9 FIND—Find Character of STR

e Function: Find the position of the first character where string STR2 appears in string
STR1 for the first time.

e Instruction format: FIND(STR1,STR2), where STR1 and STR2 are input string of STRING,
and the returned data type is INT. The instruction finds the position of the first
character where STR2 appears in STR1 for the first time. If STR2 is not found in STR1,
then OUT:=0.

APPLICATION EXAMPLE

Variable Declaration

WAR
Marne Address Type Initial walue Comment
EDDD1§Var5THING STRIMG
Programming Language Program
FIMD
Ladder Diagram (LD ) EN
& HOLLYEYE'q8TR1 WarlhT1=6
'‘EYE'48TRZ
Structured Text (ST ) VarINT1 := FIND (‘"HOLLYSYS', 'SYS'); (*result is 6*)
LD  'HOLLYSYS'
Instruction List (IL) FIND 'SYS'
ST VarINT1 (*result is 6*)
Function Block Di FIND
o HOLLYEvE2'3TRA VarlNT1=6
'EYE'HETR2
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4.13 LIBRARY VERSION CHECK INSTRUCTION (UTIL.LIB)

e Version_Util——Library version check
e  Function: Read the library version information code of the current software.
e Input/output data type: input: BOOL; output: WORD.

APPLICATION EXAMPLE
Variable Declaration
WAR
Marne HAddress Type Tnitial walue Comment
0001 varboalt BOOL
000z [Varword1 WD
Programming P
Language
Wersion_LHil
Ladder Diagram (LD ) —EnN
YWarhool1—48 Varword1=110
Structured Text (ST) Varword1:=Version_Util(Varbooll);
LD Varbooll
Instruction List (IL) Version_Util
ST Varword1
Function Block version_Lii
Diagram (FBD ) Yarhool1—4B Warword1=110
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4.14 PLC VERSION CHECK INSTRUCTION
(SYSLIBC16X.LIB)
e SyslibGetVersion2300——PLC version check

e Function: Read the version information code of the current PLC.
e Input/output data type: input: BOOL; output: WORD

APPLICATION EXAMPLE
Variable Declaration

WAR
Marne Address Type Tnitial value Comment
0ooq Marboaol BOOL
gnnnzgvardwnrm DWoORD
Programming FreEE

Language

. SysLibGetWersion2300
Ladder Diagram

=
(LD)

Yarhool1—Dummnmy

Yardword1=11

SIS Vardword1:= SysLibGetVersion2300 (Varbool1l);

(ST)
N LD Varbooll
(?f)ruc IONESE 1 ystibGetversion2300
ST Vardword1l
Function Block SysLibGetversion2 200

Diagram (FBD ) Yarbooll HDummy Wardword1=11




LM MICRO PLC INSTRUCTION REFERENCE MANUAL

4.15 CHECK INSTRUCTIONS (CHECK.LIB)

4.15.1 CheckBounds—Check Bounds of Array

e Function: Use CheckBounds to check bounds of an array, if the array exceeds the
bounds, the program will calculate according to bound values.

e Input/output data type: Input: Index, lower, upper: DINT; Output: CheckBounds: DINT.

APPLICATION EXAMPLE

Variable Declaration

WAR
M arme Address Type Tnitial walue Comment
Qoo [Arr ARRAY[.T] OF BYT
EEIEIEIEEP'. INT -2
non3|B INT 10
Programming P
Language
[puf),
_ [MCVE]
Ladder Diagram 10—L—ARR[A]
(LD)
[MCVE]
2D—L—ARR[B]

Structured Text | ARR[A]:=10;

(ST) ARR[B]:=20;
LD 10
Instruction List ST Arr[A]
(IL) LD 20
ST Arr[B]
0o
i E
10+ Arr[A)
Function Block
Diagram (FBD ) nooz
i E
204 Arr[E]

Remarks on the Program:
e If the Check.lib library is added, the array bounds can be check without calling the CheckBounds instruction.
For example, the initial values of A and B in the program are respectively -2 and 10, exceeding the range

1...7, so Arr[A] and Arr[B] will automatically correspond to Arr[1] and Arr[7], i.e.10 is assigned to Arr[1] while
20 to Arr[7].

4.15.2 CheckDivByte—Check Whether the Divisoris 0in BYTE

e  Function: Check whether the divisor is 0 in BYTE divisions, in case the divisor is 0, it will
be calculated as 1.
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e Input/output data type: Input type: divisor: BYTE; output type: CheckDivByte: BYTE.

APPLICATION EXAMPLE

Variable Declaration

VAR
Mame Address Type Tnitial value Comment
0001 divisor BYTE 0
ooz [wari BYTE 100
0003 (div_result BYTE 10
Programming Brogram

Language

)

D
Ladder Diagram

(LD ) vari—

divisor

m

div_result

Structured Text . -
Div_result:=vari/divsor;

(ST)
(D A [ LD vari
(TLS‘)'“C ONESE 1 piv divisor
ST div_result
o001
Function Block Ok
Diagram (FBD) wari— div_result
divigor—

Remarks on the Program:

If the Check.lib library is added, 0 as divisor can be checked without calling the CheckDivByte instruction. If the
divisor is 0 in the program, it will be calculated as 1.
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4.15.3 CheckDivWord—Check Whether the Divisor is 0 in WORD

Function: Check whether the divisor is 0 in WORD divisions, in case the divisor is 0, it
will be calculated as 1.

Input/output data type:

Input type: divisor: WORD; output type: CheckDivByte: WORD.

Application Example

See”4.15.2 CheckDivByte” Application Example, replace BYTE by WORD.

4.15.4 CheckDivDWord—<Check Whether the Divisor is 0in DWORD

Function: Check whether the divisor is 0 in DWORD divisions, in case the divisor is 0, it
will be calculated as 1.

Input/output data type:

Input type: divisor: DWORD; output type: CheckDivByte: DWORD.

Application Example

4.15.5

See”4.15.2 CheckDivByte” Application Example, replace BYTE by DWORD.

CheckDivReal—Check Whether the Divisoris 0in REAL

Function: Check whether the divisor is 0 in REAL divisions, in case the divisor is 0, it will
be calculated as 1.

Input/output data type:

Input type: divisor: REAL; output type: CheckDivByte: REAL.

Application Example

See 4.15.2 CheckDivByte Application Example, replace BYTE by REAL.
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4.15.6 CheckRangeSigned—Check of Signed Range

e  Function: Check whether the subrange variables of INT are over the signed range. If the
assigned value is less than the LOWER limit of the subrange variable, then the variable
will be defined as the minimum. If the assigned value is greater than the UPPER limit,
then the variable will be defined as the maximum.

e Subrange type: It is a subset of a certain basic data type, it can be declared in Data Type
(see the figure below), and it also can be declared directly in the Variable Declaration of
the program (see the following Application example).

Declare Subrange in Data Type

= NO01(TYPE
; o f| 0002 SubINT ;- INT (-4000..4098);
= SubINT 0003[END TYPE
noo4
APPLICATION EXAMPLE
Variable Declaration
VAR
[ ame Address Twpe Initial walue Cotment
§DDD1§‘MR1 IMT{-100.100%
nooz [vARZ IMNT a00
noo3 [vAR3 subint
oood WAR4 IMNT a000
noos [VARS WORD(100..400)
noog [VARE WWORD a00
Programming P
Language
oot
MOVE
Tz —vart
Ladder Diagram MOWE
(D) waRed | vars
MOVE
wred | vars
% dT VAR1:=VAR2;
ructured Text VARS:VARS:
(ST)
VAR3:=VAR4
o001 LD WARZ
ooz ST wARI
Instruction List 0003 LD VARG
(IL) 0004 ST VARS
0005 LD vAR4
000E ST YAR3
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MOVE
WARZ ——"AR1
ooz
) MOVE
Function Block VARG L waRs
Diagram (FBD )
o003
MOVE
VARG ——"AR3

Remarks on the Program:

If the Check.lib library is added, the calling of CheckRangeSigned instruction will be unnecessary. Variable VAR3 is
declared as SubINT with a range of -4000~4095 in the program, assign VAR4=5000, i to VAR3, because 5000 is
greater than the UPPER limit 4095, so VAR3 returns the UPPER limit value 4095 after the running of the program.
It is the same for VAR1 and VAR5, the results are:

MOWE
EM

VARZ=500- ——YAR1=100
MOWVE
EM

VARB=500- ——YARS=400
MOWE
EM

VAR4=5000- ——YAR3=4035

4.15.7 CheckRangeUnsigned—Check of Unsigned Range

e  Function: Check whether subrange variables are over the unsigned range. If the
assigned value is less than the LOWER limit, then the variable will be defined as the
minimum. If the assigned value is greater than the UPPER, then the variable will be
defined as the maximum.

Application Example

e See Application example of 4.15.6CheckRangesigned, change data type to Unsigned.
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4.16 BCD CONVERSIONS (UTIL.LIB)

A byte of BCD (Binary-Coded Decimal) contains integers within the range of 0-99. Each
decimal number corresponds to 4 bits, the tens is restored in 4-7 bits and the digit is
restored in 0-3 bits. BCD and hexadecimal are similar, the difference lies in BCD value is 0-99
while the hexadecimal value is O-FF.

In BCD code, 4 bits of binary number stand for a decimal digit, the whole decimal number is
indicated by a string of BCD codes. For example, the BCD code of decimal number 59 is 0101
1001 but its binary code is 2#111011. Binary code of decimal number 5 is 0101, and binary
code of decimal number 1 is 0001, so BCD code of 51 is 0101 0001.

4.16.1 BCD_TO_INT—BCDto INT

e  Function: Convert BCD code to INT value.

e Input/output data type:

e Input B: BYTE, input BCD-Byte in binary format (or decimal and hexadecimal format
that correspond to this binary code). For example, the binary format of BCD-Type 49 is
2#100 1001(10#73 or 16#49 ), so the input shall be 2#100 1001 (10473 or 16#49 ).

e  Output: INT, return the INT value of BCD-Type. If the input is not a BCD value, -1 will be

returned.
APPLICATION EXAMPLE
Variable Declaration
WAR
Marme Address Type Initial walue Comment
0001 varintt INT
ooz [varint2 IMT
0003 varint3 IMT
Programming BremET
Language
BCD_TO_INT
—EHM
348 Warint1=44
BCD_TO_IMNT
Ladder Diagram (LD ) —EN
158148 Warint2=97
BCD_TO_INT
—EN
1548 Warint3=-1
Varint1:=BCD_TO_INT(73); (*resultis 49 *)
Structured Text (ST) Varint2:=BCD_TO_INT(151); (*resultis 97*)
Varint3:=BCD_TO_INT(15); (*output -1, because it is not BCD-Byte *)
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LD 73
BCD_TO_INT
ST Varintl (*result is 49 *)
LD 151
Instruction List (IL) BCD_TO_INT
ST Varint2 (*result is 97%)
LD 15
BCD_TO_INT
ST Varint3 (*output -1, because it is not BCD-Byte *)
BCD_TO_IMT
i\ Yarint1=44
Function Block BCD_ToO_IMT
Diagram (FBD ) 19148 Yarintz=a7
BCOD_TO_INT
1548 Warint3=-1
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4.16.2 INT_TO_BCD—INT to BCD

e  Function: Convert INT to BCD value. In case of a wrong INT value (<0 or >99) input, 255
will be returned.

e Input/output data type:

e Input: INT, for example, if the input value is 49, then the input INT is 49.

e  Output: BYTE, return the BCD value of INT. For example, the BCD-code of 49 is 2#100
1001, then the output will be 2#100 1001 (10#73 or 16#49).

APPLICATION EXAMPLE

Variable Declaration

WAR
M ame Address Type Initial walue Cotntnent
oot [Varkyte BYTE
0002 [Varkyte2 BYTE
oo03varbyted BYTE
Programming BreEn
Language
INT_TO_BCD
—EN
454l Varkyte1=73
INT_TO_BCD
Ladder Diagram (LD ) —iEN
g7l arbyte2=141
INT_TO_BCD
—EN
1004l Warkyled=255

Structured Text (ST))

Varbyte1:=INT_TO_BCD(49);
Varbyte2:= INT_TO_BCD(97);
Varbyte3:= INT_TO_BCD(100);

(*result is 73%*)
(*result is 151%)
(*error! Output:255*)

LD 49

INT_TO_BCD

ST Varbytel (*result is 73%)

LD 97
Instruction List (IL ) INT_TO_BCD

ST Varbyte2 (*result is 151%)

LD 100

INT_TO_BCD

ST Varbyte3 (*error! Output:255%*)

INT_TO_BCD

454] Warkyte1=723
Function Block INT_TO_BCD
Diagram (FBD) 974l l"."l-'artl'[."t92=1 a1

INT_TO_BCD
10041 Warbyte =255
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4.17 BIT/BYTE INSTRUCTIONS (UTIL.LIB)

4.17.1 EXTRACT—HBit Extract

e  Function: Return the value of Bit (N=0, 1.. ) N of the input variable X.
e Input/output data type: Input X: DWORD, N: BYTE, output: BOOL.

APPLICATION EXAMPLE

Variable Declaration

AR
Marme Address Type Tnitial walue Comment
0001 [FLAG BOOL
0002 [FLAG2 BOOL

Programming

Language Program

EXTRACT

—EN

a1 —FLAG
4

Ladder Diagram (LD
) EXTRACT
—1EM
KK ——FLAGZ
1M

(*result FLAG1=TRUE, FLAG2=TRUE *)

FLAG1:=EXTRACT(X:=81, N:=4);

(*result: TRUE, because binary of 81 is 1010001, the 4th is 1*)
FLAG2:=EXTRACT(X:=33, N:=0);

(*result: TRUE, because binary of 33 is 100001, the Oth is 1*)

Structured Text (ST )

LD 81
EXTRACT 4
ST FLAG1
. . (*result: TRUE, because binary of 81 is 1010001, the 4th is 1*)
Instruction List (IL)
LD 33
EXTRACT 0O
ST FLAG2
(*result: TRUE, because binary of 81 is 1010001, the 4th is 1*)
EXTRACT
81— —F LAGT
40
Ladder Diagram (LD (*result FLAG1=TRUE *)
) EXTRACT
334K —FLAGZ
1—r
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4.17.2 PACK—BIit Pack

e  Function: Pack eight input bits (B0, B1...B7) into 1 byte. Reverse to UNPACK.
e Input/output data type: Input BO, B1...B7: BOOL; Output: BYTE.

APPLICATION EXAMPLE

VAR VAR NPT ST =0 RN 0L COMSTA
Address Type Initial walue Corment

BYTE

Ladder Diagram
(LD)

PACIK
—1EM

R =11]

1481

0482

1483

184

04845

186

0487

Varbyte1=2301011010

Structured Text
(ST)

Varbytel:= PACK(0,1,0,1,1,0,1,0); (*resultis 2#01011010*)

Instruction List

(IL)

LD FALSE
PACK TRUE,FALSE, TRUE, TRUE,FALSE, TRUE,FALSE
ST Varbytel (*result is 2#01011010%)

Function Block
Diagram (FBD )

PACE

Varbyte1=2301011010

121
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4.17.3 PUTBIT—Set Bit Value

e  Function: Set bit N (N=0,1... ) of the input variable X as B and returns new value.
e Input/output data type:
e Input X: DWORD, N: BYTE, B: BOOL
e  QOutput: DWORD.

APPLICATION EXAMPLE

Variable Declaration

Structured Text (ST)

WAR
M arme Address Type Initial value Comment
EEIEIEHE‘-.-’EIH Do RD
nooz [Var2 DWioRD
Programming Language Program
FUTBIT
Er
Ladder Diagram (LD ) EEE B Yarl=54
44r
TRLIEHB
Var2:=38; (*binary 100110%*)

Var1:=PUTBIT(Var2,4, TRUE); (*result: 54 = 2#110110*)

LD 38 (*binary 100110%)
Instruction List (IL) PUTBIT 4, TRUE
ST Varl (*result: 54 = 2#110110%*)
FUTBIT
Function Block Diagram e b Warl=44
(FBD) 440
TRLIE-B
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4.17.4 UNPACK—Bit Unpack

e Function: Unpack 1 byte into 8 bits (B0...B7). Reverse to PACK.
e Inout/putout data type:

e |nput: BYTE

e QOutout: BO, B1,......,.B7: BOOL.

APPLICATION EXAMPLE
Variable Declaration
WAR
[atme Address Type Tnitial walue Comment
nooq |YJP LIMPACHK
000z [Varboold BOOL
ooz varboaol BOOL
noo4 [Yarbool2 BOoL
Qoos [Varbool3 BOOL
00os [Varboold BOOL
ooy [Varboals BOOL
0oos [Varboolg BOOL
0009 varboal? BOOL
Programming Language Program
LIF
LIMPACK
—EHM
2010101046 =1} Yarbioald
B1+—\farbooll
Ladder Diagram (LD ) B2 —\arbool2
B3—arbool3
Ba—*farboold
Ba—*farbools
BE—"farbool6
BT —\arbooly
UP(B:=2#10101010);
Varbool0:=UP.BO;
Varbool1:=UP.B1;
Varbool2:=UP.B2;
Structured Text (ST ) Varbool3:=UP.B3;
Varbool4:=UP.B4;
Varbool5:=UP.B5;
Varbool6:=UP.B6;
Varbool7:=UP.B7;
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CAL UP(B := 2#10101010)

LD UP.B1
ST Varbooll
LD UP.B2
ST Varbool2
LD UP.B3
ST Varbool3
LD UP.B4
Instruction List (IL) ST Varbool4
LD UP.B5
ST Varbool5
LD UP.B6
ST Varbool6
LD UP.B7
ST Varbool7
LD UP.BO
ST Varbool0
LIP
LMPACE
20101004e B0 Varboold
B1—varbool
Function Block Diagram Bi—Varhool2
(FBD) B3—arbool3
Bat—varboold
Ba—\arboala
BE—\arboolG
BY—arbool7
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4.18 ADVANCED MATHEMATICAL INSTRUCTIONS
(UTIL.LIB)

4.18.1 DERIVATIVE—Derivative operation

e Function: Return the derivative of continuous input variables. To acquire the best
result, DERIVATIVE instruction always returns the derivative of the four latest input
values in order to avoid the errors caused by inaccurate inputs.

Differentiation iterative formula:

ouT

_ 3*[IN(K)— IN(k =3)]+ IN(k ~1) - IN(k - 2)

3*TM (k —2) + 4*TM (k —1) + 3*TM (K)

Where k-3, k-2, k-1, k are the flags of four continuous inputs.

Example of Ladder Diagram Language

125

Language

DERIMATIVE

—IM QUTH

o L 3

—{RESET | &t
PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
IN REAL continuous input variables
™ DWORD derivative time ms

RESET BOOL reset signal restart when it is TRUE
Output Data Type Function Description Value
ouT REAL derivative result
APPLICATION EXAMPLE
Variable Declaration
WAR
tlame Address Type Initial walue Comment

noo1 |DERMATIVEIRST DERINMATINE

ooz [Varreal REAL

ooz [Varintt INT

noo4 [WarBOoL BOOL

Programming e

Ladder Diagram
(LD)

DERMATIVE NSt

Warint!
1004
WarBooL1

DERIMATIVE
ER
Ir ouT Varreall
Thi
RESET




LM MICRO PLC INSTRUCTION REFERENCE MANUAL

Structured Text | DERIVATIVEInst (IN:=Varint1,TM:=100,RESET:=VarBOOL1);

(ST) Varreal1:=DERIVATIVEInst.OUT;
. CAL DERIVATIVEInst(IN := Varintl, TM := 100, RESET := VarBOOL1)
(L) LD DERIVATIVEInst.OUT

ST Varreall

DERPMATIVEINST
DERMATIE

Function Block Varint! | ouT Varreall
Diagram (FBD) 10027

VarBOoL1 H{RESET

The relationship between input and output is shown in the following figure.

|
|
ouT — |.
|
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4.18.2 INTEGRAL—Integral
e Function: Return the integral of the continuous input variables.

A(K) = Ak —1) +TM * IN (k - 1)

Integral iterative formula:

B(k) = B(k —1) + TM * IN (k)

A(k)+ B(k
ouT (k) = A+ B)
2
k-1 and k are flags of two continuous inputs.
Example of Ladder Diagram Language
INTEGRAL
I OUTH—
—Thi j‘X OVERFLOW—
—RESET
PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
IN REAL continuous input variables
™ DWORD integral time
RESET BOOL reset signal restart when it is TRUE
Output Data Type Function Description Value
ouT REAL integral output
OVERFLOW BOOL flag of overflow overflow when it is TRUE

APPLICATION EXAMPLE

Variable Declaration

VAR
[ame Address Type Tnitial walue Cotnment
0001 |INTEGRALInst INTEGRAL
ooz [Varreal REAL
0003 |Yarintt REAL
noo4 [WVarBOOL1 BOOL
o™ | proram
INTEGRALInst
INTEGRAL
Ladder Diagram —EN
(LD) Warint! qIM QuT “arreal
100 Th j'X OVERFLCWY—
warBOoL1 qRESET

Structured Text
(ST)

INTEGRALInst(IN := Varintl, TM := 100, RESET := VarBOOL1);
Varreall:=INTEGRALInst.OUT;

CAL
LD

Instruction List

(IL)

INTEGRALInst(IN := Varint1, TM := 100, RESET := VarBOOL1)

INTEGRALInst.OUT
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ST Varreall
IMNTEGRALINSt
INTEGRAL
Function Block warintl <IN QUT Warreall
Diagram (FBD ) 100 IX OVERFLOW—
yarBooL1 qRESET

The relationship between input and output is shown in the following figure.

D
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4.18.3 STATISTICS_INT—Integer Statistics

e  Function: Calculate the minimum, maximum and average of INT data inputs.

Example of Ladder Diagram Language

STATISTICE_INT
—HIM fA P —
-{RESET hfsd—
AG—

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
IN INT Input
RESET BOOL Reset reset when it is TRUE
Output Data Type Function Description Value
MN INT minimum
MX INT maximum
AVG INT average
APPLICATION EXAMPLE
Variable Declaration
WAR
M atme Address Type Initial value  ©Cotument
§EIEIEI1 STATISTICE _IMTInst STATISTICES_INT
ooz MarBOoLt BOOL
0oo3 [Varintl IMT
0004 [Varint2 IMT
0oos [Varint3 IMT
000G [Varintd IMT
Programming S
Language
STATISTICS _IMTInst
STATISTICS_IMNT
Ladder Diagram | — | EM
(LD) Warint1=200-IM b Varint2=100
WarBooL1 HRESET M —\arint3=200
ANG—Varintd=186
STATISTICS_INTInst(IN := Varint1, RESET := VarBOOL1);
Structured Text | Varint3:=STATISTICS_INTInst.MX;
(ST) Varint4:=STATISTICS_INTInst.AVG;
Varint2:=STATISTICS_INTInst.MN;
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CAL STATISTICS_INTInst(IN := Varint1, RESET := VarBOOL1)

AVG—\arintd=186

LD STATISTICS_INTInst.MX
. . ST Varint3
:Tjr”“'m bst | p STATISTICS_INTInst.AVG
ST Varint4
LD STATISTICS_INTInst.MN
ST Varint2
STATISTICS_INTInst
STATISTICS_NT
FDE‘”C“°“ B'g;k Warint1=200-{IM M arint2=100
lagram (FBD ) WarBOOL1|RESET Mx—Varint3=200
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4.18.4 STATISTICS REAL—Real Statistics

e  Function: Calculate the minimum, maximum and average of REAL data inputs.

Example of Ladder Diagram Language

STATISTICS_REAL
—Ir fot P —
—RESET Ml —

AG—

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value

IN REAL input

RESET BOOL reset Reset when it is TRUE.
Output Data Type Function Description Value

MN REAL minimum

MX REAL maximum

AVG REAL average

APPLICATION EXAMPLE

Variable Declaration

VAR
[Tatne Address Type Titial walue Cotmment
§I:|E|E|1 STATISTICS_REALINSt STATISTICS_REAL
000z [VarB oL BOCOL
noo3 Marreall REAL
o004 [Varreal2 REAL
ooos [varreal3 REAL
N00& |YMarreald REAL
Programmin BremET
g Language
STATISTICE_REALINSt
STATISTICS_REAL
Ladder EN
Diagram (LD | o praqi1=2004IN MM Varreal2=100
) VarBOOL1{RESET Mx—varreal3=200
AWGH—arreald=187.1585

STATISTICS_REALInst(IN :=Varreall,RESET:=VarBOOL1);
Structured Varreal3:=STATISTICS_REALInst.MX;

Text (ST) Varreal4:=STATISTICS_REALInst.AVG;
Varreal2:=STATISTICS_REALInst.MN;
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CAL STATISTICS_REALInst(IN := Varreall, RESET := VarBOOL1)
LD STATISTICS_REALInst.MX
. ST Varreal3
Instruction | | 1, STATISTICS_REALINSt.AVG
List (IL)
ST Varreald
LD STATISTICS_REALInst.MN
ST Varreal2
STATISTICS_REALINSt
Function STATISTICE_REAL
Block varreal1=200-{IN M Varreal2=100
'(DF'ggD';"m YarBOOL1 |{RESET M—arreal 3=200
AVG—Warreald=189.2663
Note:

The function is the same with STATISTICS_INT, and the only difference is that the input and the output data types

for this instruction are REAL.
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4.18.5 VARIANCE—Square Variance

e  Function: Calculate the mathematical square variance of a variable. The standard
variance is the square root of the square variance.

Example of Ladder Diagram Language

YARIAMCE
=M OUTH—
RESET

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value

IN REAL Input

RESET BOOL Reset Reset when it is TRUE.
Output Data Type Function Description Value

ouT REAL square variance

APPLICATION EXAMPLE
Variable Declaration

AR
M arme Address Type Tnitial walue Comment
noo1 WARIAMCEInst WARIANCE
000z [WarB QoL BOOL
0003 [Yarreal REAL
0004 varreal2 REAL
Programming Program
Language
VARIAMCEInst
WORIAMCE
Ladder Diagram EM
=) varrealt JIN QuUT Varreal2
YarBQOoL1 H{RESET

Structured Text | VARIANCEInst(IN := Varreall, RESET := VarBOOL1);

(ST) Varreal2:=VARIANCEInst.OUT;
Instruction List CAL VARIANCEInst(IN := Varreall, RESET := VarBOOL1)
(TLS)'“C onEst 1 p VARIANCEInst.OUT
ST Varreal2
VARIAMCEInSt
Function Block YARIAMCE
Diagram (FBD ) Varreall —IM ouT Yarreal2
VarBooL1 H{RESET

4.19 CONTROLLERS (UTIL.LIB)

4.19.1 P—Proportion Controller

e  Function: Proportion controller
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e Control equation: OUT=ACTUAL+ (DESIRED-ACTUAL)*KP.

e Input/output data type:

e Inputs: actual value ACTUAL, desired value DESIRED, proportionality const KP: REAL
e  QOutput: OUT: REAL.

Example of Ladder Diagram Language

F

ACTUAL OUT——
DESIRED
kP

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
ACTUAL REAL actual value

DESIRED REAL desired value

KP REAL proportion

Output Data Type Function Description Value
ouT REAL output

APPLICATION EXAMPLE

Variable Declaration

WAR
Matne Address Type Tritial value Commett
0001 |Flnst P
ooz [varl REAL
Qo032 [war2 REAL
Programming T
Language
Flrnst
Fl
Ladder EM
Diagram (LD ) Warl qACTUAL OLT] War?
S04qDESIRED

0.5-KF
Structured Text | PInst(ACTUAL := Var1, DESIRED := 50, KP := 0.5);
(ST) Var2:=PInst.OUT;
| oL CAL PInst(ACTUAL := Varl, DESIRED := 50, KP := 0.5)
(?:';r”':t'on St o PInst.OUT

ST Var2
Plnst
. F

Function Block | yar1 JacTUAL ouT Varz
Diagram (FBD) s04DESIRED

0.a-KF

4.19.2 PD—PD Controller

e  Function: Proportion and Derivative controller

A =SET _POINT — ACTUAL

e  Control equation:

September 2008, Revision 1.0



oA

ot

Chapter 4: Basic Instructions

Y = KP*(A+TV *%)+Y_OFFSET
O

will be calculated automatically, users do not need to consider it.

Example of Ladder Diagram Language

—ACTUAL
SET_POINT
kP

4TV

Y _MANUAL
¥_OFFSET
Y _MIN

Y _MAK
MANLIAL
RESET

FO

T

Y —

LIMITS_ACTNE—

PARAMETER SPECIFICATIONS

Input Data Type Function Description | Value
ACTUAL REAL actual value
SET_POINT REAL desired value
Kp REAL proportionality
const.
TV REAL derivative time in sec
Y_MANUAL REAL manual value MANUAL=TRUEHY, Y=Y_MANUAL
offset for
Y_OFFSET REAL manipulated
variable
minimum value for
Y_MIN REAL manipulated
variable
maximum value for
Y_MAX REAL manipulated
variable
MANUAL BOOL manual/auto TRUE: manual; FALSE: auto.
RESET BOOL reset Reset TRUE: reset, FALSE: normal run
Output Data Type Function Description | Value
Y REAL output value
LIMITS_ACTIVE BOOL exceed limits TRUE: manipulated variable exceeds limits

Y_MIN, Y_MAX.

135
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APPLICATION EXAMPLE

Variable Declaration

FALSEmMANUAL
FALSEqRESET

WAR
Marmne Address Type Initial walue Comment
0001 |PDInst PD
ooz |var REAL
0oo3|var2 REAL
noo4 [varbool BOOL
Programming S
Language
FDInst
FD
EM
Warl JACTUAL ki arl
100-4SET_POINT LIMITS_ACTIVE—Varhooll
0.5-KF
Ladder Diagram 10Ty
(LD) 11 0-¥_MANUAL
10—-v_OFFSET
S0—Y_MIM
180¥_MAK

Structured Text
(ST)

Var2:=PDInst.Y;

PDInst(ACTUAL := Varl, SET_POINT := 100, KP := 0.5, TV := 10,
Y_MANUAL := 110, Y_OFFSET := 10, Y_MIN := 50,

Y_MAX := 150, MANUAL := FALSE, RESET := FALSE);
Varbool1:=PDInst.LIMITS_ACTIVE;

Instruction List

CAL

PDInst(ACTUAL := Varl, SET_POINT := 100, KP := 0.5,
TV :=10, Y_MANUAL := 110, Y_OFFSET := 10, Y_MIN := 50,
Y_MAX := 150, MANUAL := FALSE, RESET := FALSE)

FALSE-{mMAMNUAL
FALSE-RESET

(L) LD PDInst.LIMITS_ACTIVE
ST Varbooll
LD PDInst.Y
ST Var2
FDInst
FD
Warl {ACTUAL b Ward
1004EET_POIMT LIMITE_ACTNWE——Warbooll
0a—kP
Function Block 10TV
104v_OFFSET
a0 _Mir
150 WA
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The adjusted waveform is shown as below.
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4.19.3 PID—Proportion, Integral and Derivative Controller

e  Function: Proportion integral and derivative controller. The PID controller can be used
as a Pl control when TV=0.

Y= KP*(A+i*jA(t)dt+Tv*‘7—A) +Y _OFFSET
e Control equation: TN ot

A =SET _POINT - ACTUAL

oA
J.A(t)d.t ang

ot will be calculated automatically, no need to consider it for users.

Example of Ladder Diagram Language

PID
—SET_FOINT

T
T

| MANUAL
{¥_oFFsET
{Y_MIN
{v_max
{MANUAL
—{rESET

—ACTUAL T
LIMITS_ACTINVE—
—KP OVERFLOW—

Parameter Specifications

PARAMETER SPECIFICATIONS
Input Data Type Function Description | Value
ACTUAL REAL actual value
SET_POINT REAL desired value
KP REAL proportionality const.
TN REAL Integral time in sec
v REAL derivative time in sec
Y_MANUAL REAL manual value When MANUAL=TRUE,

- Y=Y_MANUAL
Y_OFFSET REAL offset for .

- manipulated variable
e REAL manipulated varabe
MK REAL manipulated variadle
MANUAL BOOL manual/auto TRUE: manual; FALSE: auto.
RESET BOOL reset TRUE: reset, FALSE: normal run
Output Data Type Function Description Value
Y REAL output value

- TRUE: manipulated variable exceeds

LIMITS_ACTIVE BOOL exceed limits limits Y_MII\T, Y_MAX.
OVERFLOW BOOL overflow When integral overflow, is TRUE
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APPLICATION EXAMPLE

Variable Declaration

WAR
Iame Address Type Tritial walue Cormment
EEIEIEHEF'IDInSt FID
gooz |var REAL
oooz [var2 REAL
noo4 [varbool BOOL
noos varbool2 BOOL
Programming S
Language
FIDInst
PID
—EHN
Warl {ACTUAL ——Varl

T004SET_POIMT
0.5-HkP
Ladder Diagram 50T
(LD) 10TV
1104y _MAMNUAL
10%_OFFSET
S0 _hdIM
150 _hlAx
FALSE—MANLIAL
FALSE4RESET

LIMITS_ACTMNE—arboall
OWVERFLOWE—\arbool2

PIDInst(ACTUAL := Varl, SET_POINT := 100, KP := 0.5, TN := 50,
TV :=10, Y_MANUAL := 110, Y_OFFSET := 10, Y_MIN := 50,
Structured Text | Y_MAX := 150, MANUAL := FALSE, RESET := FALSE);

(ST) Varbool1:=PIDInst.LIMITS_ACTIVE;
Varbool2:=PIDInst.OVERFLOW;

Var2:=PIDInst.Y;

CAL PIDInst(ACTUAL := Varl, SET_POINT := 100, KP := 0.5, TN := 50, TV := 10, Y_MANUAL
=110, Y_OFFSET := 10, Y_MIN := 50, Y_MAX := 150, MANUAL := FALSE, RESET := FALSE)

LD PIDInst.LIMITS_ACTIVE
Instruction List ST Varbooll
Ui LD PIDInst.OVERFLOW

ST Varbool2

LD PIDInst.Y

ST Var2

FIDInst
FID

Warl ACTUAL
100-4SET_POINT
0.8-kP
a0-TH

Function Block 1047V

Diagram (FBD )

T10¥_MANUAL
10Y_OFFSET
A0Y_MIM

180-Y_MAx

FALSEMAMUAL
FALSERESET

|
LIMITS_ACTIWE—Varboolt
OVERFLOWE—Varbool2

Ward
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The adjusted waveform is shown as below.

A
R
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4.19.4 PID_FIXCYCLE—PID Controller with Fixed Cycle Time

e  Function: PID controller. Compared with the abovementioned PID controller, it has an
extra parameter of sampling cycle period CYCLE, a REAL data input to set the steps of
reset time and rate time in second. See PID for detailed control equation and Values.

APPLICATION EXAMPLE

Variable Declaration

WAR
Mame Address Type Initial walue Cotrment
|§E|I:|I]1§\-far1 REAL
nooz [varz REAL
0003 [varbool BOOL
0oo4 [varbool2 BOOL
noos [P1DInst FID_FI<CYCLE
Programming Program
Language
FIDInst
FID_FECYCLE
—EN
Warl —HACTUAL —¥arz
10045ET_FOIMNT LIMITS_ACTIVE—"arbooll
0.a-kKP COVERFLOW—\arbool2
A04TH
Ladder Diagram 104y
(LD)
110 _MAMNLIAL
104 _0OFFSET
S04 _MIM
180 _MAx
FALSEmAMLIAL
FALSEqRESET
2HCYCLE

PIDInst(ACTUAL :=Varl, SET_POINT := 100, KP := 0.5,
TN :=50, TV := 10, Y_MANUAL := 110, Y_OFFSET := 10,
Y_MIN :=50, Y_MAX := 150, MANUAL := FALSE,

RESET := FALSE, CYCLE :=2);
Varbool1:=PIDInst.LIMITS_ACTIVE;
Varbool2:=PIDInst.OVERFLOW;

Var2:=  PIDInst.Y;

Structured Text
(ST)

CAL PIDInst(ACTUAL := Varl, SET_POINT := 100, KP := 0.5,
TN :=50, TV := 10, Y_MANUAL := 110, Y_OFFSET := 10,
Y_MIN :=50, Y_MAX := 150, MANUAL := FALSE, RESET := FALSE, CYCLE :=2)

. . LD PIDInst.LIMITS_ACTIVE
;ll'\Ls';ructlon List ST Varbooll
LD PIDInst. OVERFLOW
ST Varbool2
LD PIDInst.Y

ST Var2
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2

FIDInst

Warl —{ACTLAL
1004SET_FOINT LIMITE_ACTMNE—Yarbooll
0A5-HKP
a0—TH
Function Block 10T
Diagram (FBD ) 1107 _mAMUAL
10%_0OFFSET
A0 _MIM
1807 _hAx
FALSE—MAMNLIAL
FALSEHRESBET

CYCLE

PID_FIXCYCLE

i

OWERFLOW—\arbool2

Ward

The adjusted waveform is the same as that of PID.
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4.20 SIGNAL GENERATORS (UTIL.LIB)

4.20.1 BLINK—Pulse Signal Generator

e  Function: Simulate a pulse signal. After the BLINK instruction is executed, the high
voltage time TIMEHIGH and the low voltage time TIMELOW will be output cyclically.

PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
ENABLE BOOL enable TRUE: run
TIMELOW TIME time for OUT=FALSE
TIMEHIGH TIME time for OUT=TRUE
Output Data Type Function Description Value
ouT BOOL output variable
APPLICATION EXAMPLE
Variable Declaration
WAR
[atme Address Type Tritial walue Cotment
0001 {varbool BOOL
ooz (FIDinst FID_FICYCLE
0003 |BLIMKInst BLIMK
Programming S
Language
BLIMKInst

Ladder Diagram BLIMK Yarbool
(LD) ENABLE ouT [

TH#FISTIMELDW |

T#2s—TIMEHIGH [~ %
Structured Text | BLINKInst(TIMELOW := T#5s, TIMEHIGH := T#2s);
(ST) Varbool1:=BLINKInst.OUT;
Instruction List CAL BLINKInst(TIMELOW := T#5s, TIMEHIGH := T#2s)
(Tf)r“c onEst p BLINKInst.OUT

ST Varbooll

BLIMKIn=st
BLIME,

Function Block 1—EMABLE ouT Varboolt
Diagram (FBD) | e ITiMELOYY [0

#25TIMEHIGH |- %
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The waveform of OUT after the execution of this instruction is shown in figure 4-20-1:

Outpat —— TRUE
I
I
: FALSE
I I | | I |
t lZsl S8 llsl 55 I”sl 38 g
I I | | ’ =1 ’
I I | | | |
Figure 4-20-1
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4.20.2 GEN—Periodic Signal Generator

e Function: Generate typical periodic signals, such as TRIANGLE, TRIANGLE_POS,
SAWTOOTH_RISE, SAWTOOTH_FALL, RECTANGLE, SINUS and COSINUS.

PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
signal type on MODE, TRIANGLE,
ional t TRIANGLE_POS, SAWTOOTH_RISE,
signaltype SAWTOOTH_FALL, RECTANGLE,
SINUS, COSINUS,
TRIANGLE triangularfrom - AMPL. to + AMPL
TRIANGLE_POS triangularfrom 0 to AMPL
MODE GEN MODE SAWTOOTH_RISE sawtooth increasing from -AMPL. to
- +AMPL
SAWTOOTH_FALL sawtooth decreasing from AMPL to —
AMPL
rectangular switching from -AMPL. to
RECTANGLE +AMPL
SINUS sine
COSINU cosine
BASE BOOL circle mode FAL_SE: perloq referr.mg to call; TRUE:
period referring to time
PERIOD TIME period
CYCLES INT cycles
AMPLITUDE INT signal amplitude
RESET BOOL reset reset when RESET=TRUE
Output Data Type Function Description Value
ouT INT output
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APPLICATION EXAMPLE

Variable Declaration

VAR
arne Address Type Tnitial value Comment
0001 {GEMInst GEM
oooz [War IMT
Programming Brogram
Language
GEMInst
GEM
—EN

SIMUSMODE QLT ——Ar
Ladder Diagram TRIUEBASE
(LD H#35{PERIOD

2qCYCLES
10-4AMPLITUIDE
FALSEQRESET

Structured Text
(ST)

GENInst(MODE:=SINUS, BASE:=TRUE, PERIOD:=T#3s, CYCLES:=2, AMPLITUDE:=10,
RESET:=FALSE);
Varl:=GENInst.OUT;

Instruction List
(IL) LD

ST

GENInst.OUT
Varl

CAL GENInst(MODE:=SINUS, BASE:=TRUE, PERIOD:=T#3s,
CYCLES:=2, AMPLITUDE:=10, RESET:=FALSE)

GEMInst

SIMLUISH
TRIES
Has—
72—

10+

Function Block
Diagram (FBD)

GEM
MODE
BASE
FERIOD
CYCLES
AMPLITUDE

FALSE

RESET

QLuT Warl
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According to different inputs in MODE, waveforms generated are as follows in figure 4-20-2:

TRIANGLE

Figure 4-20-2
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4.21 FUNCTION MANIPULATORS (UTIL.LIB)

4.21.1 CHARCURVE—<Characteristic Curve

Function: The input POINT array P[0..N-1] maps a characteristic curve on a XY plot, where IN

stands for the input value on X-axis and OUT is the output value on Y-axis.

PARAMETER SPECIFICATIONS

characteristic curve

Input Data Type Function Description Value
IN INT input signal on X-axis

number of points
N BYTE defining the

ARRAY[0..n] OF

P POINT (25n<11) describe the characteristic curve

Output Data Type Function Description Value

ouT INT output variable input signal on Y-axis
ERR=1: error in ARRAY: wrong
sequence

ERR BYTE display error type ERR=2: IN outside of limits of P
ERR=4: number of POINTS (N)
invalid (N <2 or N >11).

P BYTE ARRAY of N points

APPLICATION EXAMPLE
Variable Declaration

VAR
IMame Address Type Initial walue Cormment

0001 |SHARCURVEINSt CHARCURVE

000z |Varl IMT

0003 |Varout INT

004 Marerr BYTE

0005 kL ARRAT0.10] Ceo=0=0,G40=250=50),3:=500%=1450),

OF POIMT [ =780Y=400) T{(=1000Y=1000});

Programming e

Language

CHARCURYEINSt

CHARCLURVE
Ladder Diagram EN
(LD) Wart 1M ouT Varout
11qM ‘/t ERR—\arerr
KL—P P—
Structured Text CHARCURVEInst(IN :=Varl, N := 11, P := KL);
(ST) Varerr:=CHARCURVEInst.ERR;

Varout:=CHARCURVEInst.OUT;
CAL CHARCURVEInst(IN :=Varl, N := 11, P :=KL)

. . LD CHARCURVEInst.ERR
Instruction List
(IL) ST Varerr
LD CHARCURVEInst.OUT
ST Varout
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CHARCURYEInSt
, CHARCURYE
FD‘I’;C:;?: (E::'é’;k) var! -{IM oUT—— warout
= 114M JJ/ ERR|—varerr
KLP PL—

In the above example, when CHARCURVE instruction is executed, the output changes
according to the input, as shown in figure 4-21-1. The curve is defined by array KL, IN is the
input value on X-axis, and OUT is the output value on Y-axis.

| (W0

L
L

Curve defined by KL

750 -

SO0 -

400 f--mmmmmmmmmmmm -

250 -
150 F---mmmmmmm e .
i

i i

250 00 750

0 fp---===

o T

Figure 4-21-1
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4.21.2 RAMP_INT—Limit the Slope of aINT Value

e  Function: Limit the slope of an INT value input function.

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
If IN>previous value, ascend
according to specified time and slope,
IN INT target value and OUT. If IN<previous value,
descend according to specified time
and slope, and OUT.
ASCEND INT maximum positive ascended In TIMEBASE
slope
DESCEND INT maximum negative descended In TIMEBASE
slope
TIMEBASE TIME time base The slope of ascend or descend
RESET BOOL reset TRUE: reset RAMP_INT
Output Data Type Function Description Value
ouT INT va_lue.of.mstructlon
with limited slope

APPLICATION EXAMPLE

Variable Declaration

VAR
Mame Address Type Initial walue Comment
o001 |RAMP_IMTInst RAMP_INT
ooz [Yar INT
EDDDSEVarZ INT
Programming PreE
Language
RAMP_IMTInst
RAMP_INT
EMN
Ladder Diagram Warlt 1M QLT ard
(LD) S-{ASCEMD
2DESCEND
1 S{TIMEBASE
FALSEHRESET

Structured Text
(ST)

RAMP_INTInst(IN := Varl, ASCEND := 5, DESCEND := 2,
TIMEBASE := T#1000ms, RESET := FALSE);
Var2:=RAMP_INTInst.OUT;

Instruction List

CAL RAMP_INTInst(IN := Varl, ASCEND := 5, DESCEND := 2,
TIMEBASE := T#1000ms, RESET := FALSE)

(IL) LD RAMP_INTInst.OUT
ST Var2
RAMP_IMNTInst
RAMP_IMT
Varl I ouT War?
Function Block S—ASCEND
Diagram (FBD ) 24qDESCEMD
T#1 = TIMEBASE
FALSE-RESET
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Chapter 4: Basic Instructions

In the above example, when RAMP_INT is executed, the output changes according to the

input, as shown in figure 4-21-2.

Figure 4-21-2
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4.21.3 RAMP_REAL—Limit the Slope of a REAL Value

e  Function: Limit the slope of a REAL value input function.

PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
If IN>previous value, ascend
according to specified time and slope,
IN REAL target value and OUT. If IN<previous value,
descend according to specified time
and slope, and OUT.
ASCEND REAL maximum positive slope ascended In TIMEBASE
DESCEND REAL maximum negative slope | descended In TIMEBASE
TIMEBASE TIME time base The slope of ascend or descend
RESET BOOL reset TRUE: reset RAMP_INT
Output Data Type Function Description Value
ouT REAL \{all.Je of instruction with
limited slope

See RAMP_INT instruction for the detailed Application example and figures.
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4.22 ANALOG MONITORS (UTIL.LIB)

4.22.1 HYSTERESIS—HYysteresis

e  Function: the inputs of this instruction are 3 INT values IN, HIGH and LOW. Set OUT as
TRUE when input IN is less than LOW, and set OUT as FALSE when input IN is more than
HIGH, and circulate the settings.

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
IN INT input value

HIGH INT upper threshold value

LOW INT lower threshold value

Output Data Type Function Description Value

Set OUT as TRUE when input IN is
less than LOW, and set OUT as

out BOOL hysteresis value FALSE when input IN is bigger than
HIGH.
APPLICATION EXAMPLE
Variable Declaration
VAR
IMarne Address Type Initial walie Comment
o001 |HYSTERESISInst HYSTEREESIS
noozivaroalt BOCL
o003 [Warl IMT
Programming FrEEE
Language
HYSTEREEISINnst
HYSTERESIS

Ladder Diagram EN
(LD) Yarlt—IM auT Warool

BOHIGH

30LOhY
Structured Text HYSTERESISInst(IN := VarIN, HIGH := 60, LOW := 30);
(ST) Varool1:=HYSTERESISInst.OUT;
| ion Li CAL HYSTERESISInst(IN := VarIN, HIGH := 60, LOW := 30)
(Tf;rucmn St o HYSTERESISInst.OUT

ST Varooll
HYSTERESISInSt
) HYSTEREEIS
E‘_‘“Ct'O“ BF'é’;k arh—{In ouT Varooll
iagram (FBD ) BO—|HIGH
0Ly
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In the example, when HYSTERESIS instruction is executed, the output changes according to
the input, as shown in figure 4-22-1.

[

[

[

I
ey, T HIGH=60

[
[
[
I
--= . Y
[
[

——————————————————— LOW=30

TRUE

OuUT FALSE

Figure 4-22-1
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4.22.2 LIMITALARM—Up and Down Limit Alarm

e  Function: If IN>the upper limit HIGH, then O is TRUE, U and IL are FALSE. If IN< the
lower limit LOW, then U is TRUE, O and IL are FALSE. If LOW<IN<HIGH, then IL is TRUE,
O and U are FALSE.

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
IN INT input value

HIGH INT upper threshold value

Low INT lower threshold value

Output Data Type Function Description Value
(0] BOOL output value

U BOOL output value

IL BOOL output value

APPLICATION EXAMPLE

Variable Declaration

WAR
[Mame Address Type Tritial walue Comment
§DDD1§LIMITALAHMInst LIMITALARM
nooz2 var IMT
0003z [Yarhoal BOOL
noog Varbool2 BOOL
nona [Yarhaool3 BOOL
Programming B
Language
LIMITALARMINSt
LIMITALARM

Ladder Diagram EM
(LD) Yarlt 4N Op——arhoall

BO—HIGH LI—varhool2

A0 LOMY IL—*arbool3

LIMITALARMInst(IN := Varl, HIGH := 60, LOW := 30);
Structured Text | Varbool2:=LIMITALARMInst.U;

(ST) Varbool3:= LIMITALARM Inst.IL;
Varbooll:= LIMITALARMInst.O;
CAL LIMITALARMInst(IN := Varl, HIGH := 60, LOW := 30)
LD LIMITALARMInst.U
) ) ST Varbool2
;?LS;“‘C““ bst | p LIMITALARMInst.IL
ST Varbool3
LD LIMITALARMInst.O
ST Varbooll
LInMITALARMINSt
LIMITALARM
Function Block | 5pq _finy Ob— Warhool
Diagram (FBD ) BO-{HIGH Ul—varboolz2
0L IL—"arhool3
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In the above example, when LIMITALARM instruction is executed, the output changes
according to the input, as shown in figure 4-22-2.

A |
(T O T T 1L T T S R T T |
| [ T I T I | | | |
(I 1 AN [ [npuat
1 r1 \VAR r1 ) LIS
InputiN 0 N e Y N 1o
1o Y I Input
T"-T r=r=r A LOW=30)
A A Y/ |
[ T TR T T T S T T T |
| [ | |
1o | | TRUE
1 | |
Cutput o 1 Lo |
L |1 |
T | FALSE
T T TR T T T T SO T T T |
I | -
1o T o LSl
1o N 1
Cutputu L0 1o
L N L :
I Ll
TRUE
CutputiL
— — — FALSE
I I |

Figure 4-22-2
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4.23 BI-STABLE INSTRUCTIONS (STANDARD.LIB)

4,23.1 SR—Set Dominant

e  Function: configure a Bi-stable RS flip-flop as set dominant.
Logic relation: Q1=(NOT RESET AND Q1) OR SET1
SET1 is the set signal, and RESET is the reset signal.

e Input/output data type: BOOL.

APPLICATION EXAMPLE
Variable Declaration

WAR
Marne Address Type Initial walue Comment
0001 [SRInst =1=
nooz YarBooll BOOL
nonza WarBool2 BOOL
00044 varBool3 BOOL
Programming Language Program
SRInst
SR
, —En

Ladder Diagram (LD ) VarBOOL1 -{SET1 ol VarBooL3

YarBOOLZ—-RESET

Comments:VarBOOL3= (NOT VarBOOL2 AND VarBOOL3 )OR VarBOOL1

SRInst(SET1:= VarBOOL1 , RESET:=VarBOOL2 );
VarBOOL3 :=SRInst.Q1;

CALSRInst(SET1:= VarBOOL1, RESET:= VarBOOL2)
Instruction List (IL) LD SRInst.Ql
ST  VarBOOL3

Structured Text (ST)

SRInst
Function Block Diagram (FBD SR
) WarBOoL1 H{SET1 G WarBOoL3
WarBOOL2RESET
Instruction SET1 RESET Output
0 0 Retain
1 0 1
SR
0 1 0
1 1 1

Table of the Instruction True-False Value
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4.23.2

RS—Reset Dominant

e  Function: Configure a Bi-stable RS flip-flop as reset dominant.
Logic relation: Q1=NOT RESET1 AND (Q1 OR SET)
SET is the set signal, and RESET1 is the reset signal.
e Input/output data type: BOOL.

APPLICATION EXAMPLE

Variable Declaration

WAR
Iatne Address Type Tnitial value Comment

ooo1 |SRInst SR
nooz varBooll BOOL
noo3 varBool2 BOOL
0004 varBoola BOOL
Programming BreEn
Language

FSinst

FES
) —i[El
Ladder Diagram (LD) | 1oy 1 gET Q1 VAtB00L3
YarBOOL2qRESETY

Comments: VarBOOL3=NOT VarBOOL2 AND (VarBOOL3 OR VarBOOL1)

Structured Text (ST))

RSInst(SET:= VarBOOL1 , RESET1:=VarBOOL2 );
VarBOOL3 := RSInst.Q1 ;

CAL RSInst(SET := VarBOOL1, RESET1 := VarBOOL2)

VarBOOL2RESET

Instruction List (IL) LD RSInst.Q1
ST VarBOOL3
RSInst
Function Block RS
Diagram (FBD ) VarBOOLTqSET 21 WarBOoL3

Instruction SET1 RESET Output
0 0 Retain
1 0 1

RS
0 1 0
1 1 1

Table of the Instruction True-False Values
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4.24 TRIGGERS (STANDARD.LIB)
Triggers include the rising edge detecting R_TRIG and the falling edge detecting F_TRIG.

4.24.1 R_TRIG—Rising Edge Detection

e Function: Rising edge detection.
e Logicrelationship:

Q := CLK AND NOT M;
M := CLK;

e M is a middle variable with the initial value TRUE, Q and M are FALSE as long as CLK is
FALSE. When the R_TRIG instruction is called, Q will return FALSE. When CLK detects
the rising edge, then Q will return returns TRUE.

e Input/output data type: CLK, Q: BOOL.

APPLICATION EXAMPLE

Variable Declaration

WAR S
M ame Address Type Initial value Comment
EDDD1§RTRIGIHS’[ R_TRIG
o0z varBOOL1 BOOL
0003 |varBooL2 BOOL
Programming Language Program
RTRIGInst
Ladder Diagram (LD ) R_TRIG
HCLK N

RTRIGInst(CLK:= VarBOOL1);

ST ) VarBOOL2 := RTRIGInst.Q;

CAL RTRIGInst(CLK := VarBOOL1)

Instruction List (IL) LD RTRIGInst.Q
ST VarBOOL2
RTRIGInst
Function Block Diagram R TRIG
(F8D) VarBooL1CLK @ VarBO0L2
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4.24.2 F_TRIG—Falling Edge Detection

e Function: Falling edge detection.
e Logic relationship:

Q := NOT CLK AND NOT M;
M := NOT CLK;

e Mis a middle variable with the initial value FALSE, Q and M retain FALSE as long as CLK
is TRUE. When CLK is FALSE, Q returns TRUE at the first time, and M is set as TRUE.
When F_TRIG is called, Q will return FALSE. When CLK detects the falling edge, Q will
return TRUE.

e Input/output data type: CLK, Q: BOOL.

APPLICATION EXAMPLE

Variable Declaration

VAR
[Matme Hddress Type Initial walue Comment
EEIEIEHEFTRIGInst F_TRIG
ooz [VarBooL BOOL
0ooz [VarBooLz BOOL
Programming Language Program
FTRIGInst
Ladder Diagram (LD ) F_TRIG
=CLK Qp—

FTRIGInst(CLK:= VarBOOL1);

t t Text (ST
SIUENTRA TG ) VarBOOL2 := FTRIGInst.Q;

CAL FTRIGInst(CLK := VarBOOL1)

Instruction List (IL) LD FTRIGInst.Q
ST VarBOOL2
FTRIGIn=st
Function Block Diagram F_TRIG
(FBD) VarBooL14CLK @ YarBooL2
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4.25 COUNTERS (STANDARD.LIB)

Counters include CTU (counter up), CTD (counter down) and CTUD (counter up down).

4.25.1 CTU—<Counter Up

e  Function: Counter up instruction.

PARAMETER SPECIFICATIONS
Input Data Types Function Description Value
CVisincreased by 1 if CU has a
CU BOOL counter up rising edge from FALSE to TRUE.
RESET BOOL reset Reset Counter to 0 when TRUE.
PV WORD counter limit 0-65535
Output Data Types Function Description Value
Q BOOL counter reached the limit | When CV>=PV, Q is TRUE.
cv WORD current counter value
APPLICATION EXAMPLE
Variable Declaration
WAR
Mame HAddress Type Initial walue Comment
EEIEIEHECTUIHST T
nooz [vWarBooLl BOOL
noo3[Yar|ooL2 BOOL
0oo4 [VarBOoL3 BOOL
ooas|varltT1 IMT
000g |VarlkT2 IMT
Programming S
Language
CTUInst
CTL
Ladder Diagram EMN
(LD) WarBooL1 qCU ] VarBOOoL3
WarBOOL:{RESET CyW—arlmT2=2
WVarllT1=104P
S dT CTUInst(CU:= VarBOOL1, RESET:=VarBOOL2 , PV:= VarINT1);
(;;”)Ct”re & | \/arBOOL3 := CTUINst.Q;
VarINT2 := CTUInst.CV;
CAL CTUInst(CU := VarBOOL1, RESET := VarBOOL2, PV :=VarINT1)
! Ton Ll LD CTUInst.Q
(TLS‘;'“CUO” St st varBooLs
LD  CTUlInst.CV
ST VariNT2
CTUInst
) CTu
E{‘"C“O” '3F'§;k VarBooL14cu a VarBooL3
lagram (FBD ) VarBOOL2ZRESET Cvl—varlNT2=2
WVarlMT1=104P%
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4.25.2 CTD—Counter Down

e  Function: Counter down instruction.

PARAMETER SPECIFICATIONS

Input Data Types Function Description Value
CV (>0) is decremented by 1 if CD
cb BOOL counter down has a rising edge from FALSE to
TRUE.
LOAD BOOL reset \;\\//}"\en LOAD is TRUE, CV reaches
PV WORD start value 0-65535
Output Data Types Function Description Value
Q BOOL counter reached 0 When CVis 0, Q is TRUE.
cv WORD current valeu
APPLICATION EXAMPLE
Variable Declaration
VAR
M atme Address Type Initial walue Commtnent

EEIEIEHECTUIHST CTU

nonz (VarBooL BOOL

0oo3 (VarBooL? BOOL

non4 VarBooL3 BOOL

noos |varltT IMNT

0O0& |VarlkT2 IMNT )
o ogam

CTDInst
CTD
Ladder Diagram EM
(LD) VarBoOoLT qCD [ VarBooL3
VarBOOoL2L0AD CV—arlMNT2=8
VarlNT1=10-P

Structured Text
(ST)

CTDInst(CD:= VarBOOL1, LOAD:=VarBOOL2 , PV:= VarINT1);
VarBOOL3 := CTDInst.Q;
VarINT2 := CTDInst.CV;

Instruction List

(L)

CAL CTDInst(CD :=VarBOOL1, LOAD :=VarBOOL2, PV :=VarINT1)

LD
ST
LD
ST

CTDInst.Q
VarBOOL3
CTDInst.CV
VarINT2

Function Block
Diagram (FBD)

YarBO0LT S
YarBO0L2 -
VarlNT1=10-

CTDInst

CTD
cD
LOAD
P

0

YarBO0L3

Cywi—\arlNTZ2=8
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4.25.3 CTUD—Counter Up Down

e  Function: Counter up down instruction

Chapter 4: Basic Instructions

PARAMETER SPECIFICATIONS

Input Data Types Function Description Value
CVis incremented by 1 if CU has
CcuU BOOL counter up a rising edge from FALSE to
TRUE.
CV (>0) is decremented by 1 if CD
cD BOOL counter down has a rising edge from FALSE to
TRUE.
RESET BOOL reset \(;Vhen RESET is TRUE, reset CV to
LOAD BOOL load start value \':\\//hen LOAD is TRUE, CV reaches
PV WORD start value 0-65535
Output Data Types Function Description Value
Qu BOOL counter reached Limit When CV is PV, QU is TRUE.
Qb BOOL counter reached Null When CVis 0, QD is TRUE.
cv WORD current Counter Value
APPLICATION EXAMPLE
Variable Declaration
WAR
Mame Address Type Tnitial walue Comment
oooq (STUDInst CUTD
oooz [varBooL BOOL
ooo3[varBooL2 BOOL
oood [VarBooLa BOOL
ooos [YarBooLs BOOL
0oog [varBooL4 BOOL
oooF [WarBo0oLs BOOL
0oog [varBooLE BOOL
ooog [VarlHTi [T
EI:IEI1 I:IE"»-’EIFINTE INT
[
Programming S
Language
CTUDInst
CTUD
EM
Ladder Diagram WarBooL1qCuU cu WarBOoLs
(LD) WarBooLzCD AD—varBOoLE
WarBOOLI-HRESET Ch—\arlhT2=2
WarBooL4-HLOAD
YarlbT1=10—4P
Structured Text CTUDInst(CU:=VarBOOL1,CD:=VarBOOL2,RESET:=VarBOOL3,
(S;”)c Ured et 1 | 0AD:=VarBOOL4,PV:=VarINT1)
VarBOOLS := CTUDInst.QU

163




LM MICRO PLC INSTRUCTION REFERENCE MANUAL

VarBOOL6 := CTUDInst.QD
VarINT2 := CTUDInst.CV

Instruction List

(L)

CAL CTUDInst(CU:=VarBOOL1,CD:=VarBOOL2,
RESET:=VarBOOL3,LOAD:=VarBOOL4,PV:=VarINT1)
LD CTUDInst.QU

ST  VarBOOL5

LD CTUDInst.QD

ST  VarBOOL6

LD CTUDInst.CV

ST  VarINT2
CTUDINst
CTUD

VarBooL1 U au VAtBOOLS
Function Block YarBooL2-CD QD—YarBOOLE
DI ([EA ) VatB0OL3—|RESET CVl—VarlNT2=2

VarB00L4—|LOAD

VarNT1=10-Py
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4.26 TIMER (STANDARD.LIB)

Timers include TP (Pulse Timer), TON (On-delay Timer), TOF (Off-delay Timer), RTC (Real
Time Clock).

4.26.1 TP—Timer Pulse

e  Function: Pulse timer instruction.

Chapter 4: Basic Instructions

PARAMETER SPECIFICATIONS
Input Data Types Function Description Value
tricger for Start of the When IN is TRUE, ET times in
IN BOOL i gngal millisecond until ET reaches PT,
& and then ET retains.
PT TIME the Ierfgth of the High-
Signal in 10ms
Output Data Types Function Description Value
If IN is FALSE, then Q is FALSE
and ET is 0. When IN is TRUE, TP
Q BOOL the pulse starts to work, Q is TRUE, and IN
is invalid before ET<=PT. Q is
FALSE when ET reaches PT.
When IN changes to TRUE, ET
times in millisecond until ET
ET TIME the current value reaches PT and then ET retains.
After timing, IN is FALSE and ET
equals 0.

TP Timing Diagram

|
: : : TRUE
| |
: | |
INPUT | | | | FALSE
IN : | ! | o | : |
| ! | [ | | l
! | | | | | |
: T | TRUE
| |
| | |
OUTPUT | ! ! FALSE
T
Q ! | ! | : | | | :
: [ | PT
| [ | |
: | | | |
OUTPUT 1| | L | | 0
ET ! : | : : | : : |
: | : | [ | | |
Time . : ' — | : : >
0 t0 t0O+PT tl 2 t3 22+PT t4 t4+PT t5




LM MICRO PLC INSTRUCTION REFERENCE MANUAL

APPLICATION EXAMPLE

Variable Declaration
WAR
Marme Address Type Tnitial value Comment
0001{TPInst TF
nooz WarBooLt BOoL
0003 [WarBOoL2 BOOL
Programming Language Program
TFInst
TP
Ladder Diagram (LD ) —EN
WarBooLT <IN (] WVarBO0L2
T#a=4PT ET—
TPInst(IN:= VarBOOL1,PT:= T#5s);
Structured Text (ST)
VarBOOL2:=TPInst.Q;
CAL TPInst(IN:= VarBOOL1,PT:=T#5s)
Instruction List (IL) LD TPInst.Q
ST VarBOOL2
TFInst
TF
Function Block Diagram (FBD ) "-.-"arElOOU —lN g "v"EIfElOOLE
T#asqPT  ET—

Septem
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4.26.2 TON—On-delay Timer

e  Function: On-delay timer instruction.

Chapter 4: Basic Instructions

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
starts timer with risin When IN is TRUE, ET times in
IN BOOL edge g millisecond until ET reaches PT
J and then ET retains.
PT TIME time to pass, before Q is
set
Output Data Type Function Description Value
When IN is FALSE, Q is FALSE and
. ETis 0. When IN is TRUE, TON
Q BOOL timer out starts to work, when ET reaches
PT, Qis TRUE.
When IN is TRUE, ET times in
. millisecond until ET reaches PT
ET TIME current time value and then ET retains. Whenever
IN is FALSE, ET equals to 0.
TON Timing Diagram:
| | [ 1 | | I |
| | 1 1 | | 1 I
: : TRUE
] 1
| 1
| i
Input IN — i i FALSE
| ] 1 1 | | 1 |
I | 1 1 | | 1 I )
I 1 I I TRUE
I 1 | |
| 1 | |
o I 1 | |
[ I | . .
utput ! - , ——— FALSE
| | 1 1 | |
I 1 | | PT
i | 1 i i
| ] 1 |
| | 1 |
i | 1 i
ChutputET - - | r | 1| il
1
I | 1 i | |
TiﬂlE 1 1 1 " 1 l -
| ] 1 1 I i
0w 0+PT t] 2 13 14 14+PT t5
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APPLICATION EXAMPLE

Variable Declaration
WAR
[Mame Address Type Initial value Comment
0001 {TOMInst TN
000z [VarBooL BOOL
0003 varBooL2 BOOL
Programming Language Program
TOMInst
TOR
Ladder Diagram (LD ) —EN
WarBooLT M ] WarBOoL2

T#azqPT  ETH—

Structured Text (ST)) TONInst(IN:=VarBOOL1,PT:= T#5s);
CAL TONInst(IN:= VarBOOL1,PT:=T#5s)
Instruction List (IL) LD TONInst.Q
ST VarBOOL2
TOMInst
Function Block Diagram TOM
(FBD) WarBOoLT <IN (] WarBooLz2
T#a24qPT  ET}—
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4.26.3 TOF—Off-delay Timer

Function: Off-delay timer instruction.

Chapter 4: Basic Instructions

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
starts timer with fallin When IN is from TRUE to FALSE,
IN BOOL edge g ET times in millisecond until ET
J reaches PT and then ET retains.
PT TIME time to pass, before Q is
set
Output Data Type Function Description Value
When IN is FALSE and ET equals
Q BOOL timer out to PT, Qis FALSE, otherwise Q is
TRUE.
When IN is FALSE, ET times in
millisecond until ET reaches PT
ET TIME current time value and then ET retains. Whenever
IN is TRUE, ET equals to 0, Q is
TRUE.
TOF Timing Diagram:
I i i i | l i
1 I | i 1 1 |
i ] TRUE
i i
| |
i i
Input N — | L 1+ FALSE
] i i 1 [ I i
] L ]
I 1 ] TRUE
I [ 1
i | I
I 1 1
N i | I I - 98
Output(} | I : I FALSE
i i I
I 1 : 1
i i i
I 1 1
i ] I
I 1 1
Dutput ET
Time

0ot

tl t1+PT

i
]
3

5 t5+PT
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APPLICATION EXAMPLE

I arme Address Type Initial wvalue Cotnment
] _ZEETOFIHS’[ TOF
0002 [VarBo oL BOOL
3 [VarBooL2 BOOL
TOFInst
TOF
Ladder Diagram (LD En
) WarBOOoLT <IN ] WarBooL2?
T#5s-HPT ETH—

Structured Text (ST | TOFInst(IN:= VarBOOL1,PT:=T#5s);

) VarBOOL2 :=TOFInst.Q;

CAL TOFInst(IN:= VarBOOL1,PT:= T#5s)
Instruction List (IL) LD TOFInst.Q

ST VarBOOL2

TOFInst
Function Block TOF
Diagram (FBD ) VarBOOLIIN - @ VatB00L?
T#55+4PT ETH—
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4.26.4 RTC—Real Time Clock

e  Function: Start at a given time in PDT, and return the current date and time.

PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
EN BOOL enable signal start the RTC
PDT DT time base
Output Data Type Function Description Value
. When EN is FALSE, Q is FALSE;
N BOOL timer out When EN is TRUE, Q is TRUE.
When EN is FALSE, CDT is 1970-
. 01-01-00:00:00. When EN is
ot b7 current time value TRUE, CDT starts at the time in
PDT.
APPLICATION EXAMPLE
Variable Declaration
WA
M atme Address Type Initial value Cotnment
0001 {RTCInst RTC
nooz 0T oT
noo3 MarBooLt BOOL
Programming Language Program
RTCInst
RTC
Ladder Diagram (LD ) EM 0

OT#2005-08-10-18:30:004PDT  COTH—DT1=DT#2005-08-10-12:30:17

RTCInst(PDT:=DT#2005-08-10-18:30:31);
Structured Text (ST) DT1:=RTClInst.CDT;
VarBOOL1:=RTClInst.Q;

CAL RTClnst(PDT := DT#2005-08-10-18:30:31)

LD RTCInst.CDT
Instruction List (IL ) ST DT1
LD RTCInst.Q
ST VarBOOL1
RTCInst
Function Block Diagram RTC
(FBD) TRUEHEM Q2 WarB ool
DT#2005-08-10-18:304PDT  CDT—DT1=DT#2005-08-10-18:30:17
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Chapter 5: Expansion Instructions

Chapter

Expansion Instructions

Expansion instructions includes other various sets of instructions includes external interrupt
instructions, pulse outputs, bi-phase counters and the instructions related to hardware
ports, etc. All the expansion instructions are presented as function blocks, and the names of
their libraries are all started with “HollySys”, see appendix A.1 for details.

5.1 ANALOG MODULES (HOLLYSYS_PLC_ANALOG.LIB)

5.1.1 Analog IN—Call Analog_In Modules

Example of Ladder Diagram Language

AMALOG_IM

—EM Q—
—Address

PARAMETER SPECIFICATIONS

Analog input channels correspond to addresses of | area in PLC configuration.

EN BOOL enable

0: Disabled, can not scan Analog_IN module.
1: Enabled, can scan Analog_IN module.

Address BYTE module node id O-7(<.:on5|sFent with node id in PLC
configuration)

Indicates if valid

0: data not read

BOOL data hasb
Q ata has been 1: valid data read

read
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APPLICATION EXAMPLE (LD and ST)
Variable Declaration
WAR
Matme Address Type Titial value Cormment
oot [T_OR_F BOOL
oooz |en BOOL
0003 [example Analog_IM
Programming Program
Language
0001
example
Ladder Diagram (LD En Analog_IN
) —| —f 0
O—Address
Structured Text (ST 0007 |examplefEM = enAddrass=0);
) 0002(T_OR_F=example.C;

Input value of Address in Application example should be consistent with the node id in PLC
configuration, as shown in figure 5-1-1.

E--PLZ Configuration b
E--LM2107 14=D1 10=D0 Relay AC2204 POWEI Baze paramsters |Module paraneters
I AT %IWOOWORD:, (14 channels digit:
-2 AT % QY WORD; (* 10 channels dic Modulid 128
E-iLM231 DA/B 4=AI[AR] Nodeit 0

------- AT %IvW2: WORD; (* channel 1%

AT %A WORD; 7 channel 2% Input address:

------- AT SIWE WORD, (% channel 3% Output address:
------- AT %INEWORD; (* channel 4% . .
Diagnostic address:

Figure 5-1-1
Remarks on the program:

e When EN is set and retained, Analog_IN modules are scanned. As shown in figure 5-1-1,
the scanned values of four channels are stored in registers %IW2, %IW4, %IW6, and
%IW8 respectively.

e When EN is reset, Analog_IN modules are not scanned.

Note:

. If multiple Analog_IN modules (including LM3310, LM3311, LM3312, LM3313 and LM3314) shall be used, it
is necessary to configure multiple Analog_IN instructions and the address of each Analog_IN must be
consistent with the corresponding module node id.

e  Before calling Analog_IN, PLC must be configured (as shown in figure 5-1-1) and Hollysys_PLC_Analog.lib
must be added.
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Chapter 5: Expansion Instructions IS

5.1.2 Analog OUT— Call Analog OUT Modules

Example of Ladder Diagram Language

AMALOG_OUT

—EmM Cl—
—Address

PARAMETER SPECIFICATIONS

0: disabled, can not scan Analog_OUT module.
1: enabled, can scan Analog_ OUT module.

Address BYTE module node id 0-7(<.:on5|s'Fent with node id in PLC
configuration)

Indicates if valid
Q BOOL data has been
output

EN BOOL enable

0: no output data
1: correctly output data

APPLICATION EXAMPLE (LD and ST)

WAR
Mame Address Type Initial value Cotment
oooq | T_OR_F BOOL
000z (en BoaL
| exampleT Analog_OUT

0001
examplel
Ladder Diagram (LD en Analog_OUT i _
) L 0 — —
1Address

Structured Text (ST 000Zexamplel{en=enaddress=1);
) 0003T_OR_F=exarnplet.q;

Input value of Address in Application example should be consistent with the node id in PLC
configuration in figure 5-1-2.
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E--LM3107 14=D1 10200 Relay AC220V POV Base paransters

QAT %OW0WORD, 10 channels Modulid: 133
~LM3IZTOAR 4=AI[VAR]

. | Mode id: |1

L M3320 2=A0NAR]
------- AT %0W2: WORD: (* channel Input adess: |0
------- AT % QW4 WORD; (* channel Output address:

Diagnostic address:
Figure 5-1-2

Remarks on the program:

e When EN is set and retains, Analog_OUT modules are scanned. As shown in figure 5-1-
2, the scanned values of four channels are stored in registers %QW2, and %QW4
respectively.

e  When EN is reset, Analog_OUT modules are not scanned.

Note

e If multiple Analog_OUT modules shall be used, it is necessary to configure multiple Analog_ OUT

instructions and the address of each Analog_ OUT must be consistent with corresponding module node id.

o  Before calling Analog_ OUT, PLC must be configured (shown in figure 5-1-2) and Hollysys_PLC_Analog.lib
must be added.
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5.2 RS232 FREE PORT COMMUNICATION SETTING
(HOLLYSYS_PLC_COMM.LIB)

5.2.1 Set COMM PRMT— Set RS232 Free Port Communication
Parameters

Example of Ladder Diagram Language

SET_COMM_PRMT

—EM Zi—
—Mode

PARAMETER SPECIFICATIONS

0: disabled

EN BOOL enable
1: rising edge enabled
communication modes 7 6 5 4 3 2 1 0
7 bits no parity is not number not
Mode BYTE ( i
supported, default is 7 bits Parity of bits baud rate defined

even parity) See the following Table of Mode Parameter

Specifications.

0: setting not completed

BOOL flag of setting completion
Q & & P 1: setting completed

TABLE OF MODE PARAMETER

keep current communication parameters (startup free

0 0 port)
0 1 even
1 0 no parity (7 bits no parity is not supported; default to 7
bits even parity )
1 1 0Odd parity
0 8 bits
1 7 bits
0 0 0 38400bps
0 0 1 19200bps
0 1 0 9600bps
0 1 1 4800bps
1 0 0 2400bps
1 0 1 1200bps
1 1 0 600bps
1 1 1 300bps
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Note:
e After using Set_ COMM_PRMT to set free port parameters, the RUN/STOP switch needs to be turned to the

STOP position before log in and download/debug again.

APPLICATION EXAMPLE (LD and ST)

Variable Declaration

VAR
IMame Address Type Tnitial walue Comment

ooot |T_OoR_F BOOL

0onz [en BOOL

IZIIIIIZIB example Set COMM_PRMT
Programming Program

Language

0001
example

Ladder Diagram (LD En Set_COMM_PRMT

) — —n aQ

16#38Mode
Structured Text (ST 0002 exampledEr:=en, Mode=16388);
) 0003T_OR_F=example.i;

As shown in the table below, when the Mode is 16#88(2#10001000), the free port is set to
no parity, 8 bits communication with baud rate of 9600bps.

Mode=16#88

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0

Parity Bit number | Baud rate No definition

1 0 0 0 1 0 0 0
Remarks on the program:

e When EN is set, RS232 is set as a free port of no parity, 8 bits and 9600bps.
e When EN is reset, the original setting is retained.
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5.2.2 COMM SEND—Send RS232 Free Port Communication Data

Example of Ladder Diagram Language

COMBM_SEMD

—EM G—
—Mumber
—THL

PARAMETER SPECIFICATIONS

0: disabled
1: rising edge enabled

EN BOOL enable

Number BYTE bytes sent

TBL INT first address of send For: TBL=X, First address is %MBX
buffer in M area

indicate if sending is 0: sending not completed

BOOL
Q completed 1: sending completed

APPLICATION EXAMPLE (LD and ST)

VAR
M ame HAddress Type Tnitial walue Cotnnent
oooq (en BOOL
nooz(T_send_F BOoOL
0003 example COMM_SEMD

oaod
examplel
Ladder Diagram (LD en COMM_SEND T_send_F
) — ———n 9 (
B MNumber
2004TBL

Structured Text (ST Q006 examplel (EM=en Mumher=6 TBL =200},
) 0007|T_send_F=examplel.q;

Remarks on the program:

e Under the RS232 free port mode, when EN is set and retained, 6 consecutive bytes
starting from %MB200 (%MB200-%MB205 ) are sent, and Q equals TRUE.
e When EN is reset, no data will be sent.
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5.2.3 COMM _RECEIVE—Receive RS232 Free Port Communication
Data

Example of Ladder Diagram Language

COmMM_RECEINE

—EM Qi—
—Mumber
—THL

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value

0: disabled
1: rising edge enabled

EN BOOL enable

Number BYTE bytes received

TBL INT first address of receive | o 1)y firct address is %MBX
buffer in M area

Output Data Type Function Description Value
Q BOOL indicate if receiving is 0: rece!v!ng not completed
completed 1: receiving completed
APPLICATION EXAMPLE (LD and ST)
Variable Declaration
WAR
Matme Address Type Initial value Comment
o007 |en BoOOL
|§DDDE§E}{ampIE COMM_RECEIVE
Programming Program
Language
aant
example
en en
. COMM_RECEIVE
Ladder Diagram (LD - ¢
; /b o —{(
G{Mumber
300—4TBL
Structured Text (ST 0001 |exampledEM = MNOT en,Mumber=68 TBL=300);
) 000Z|en=example.;

Remarks on the program:

e Under the RS232 free port mode, when EN equals to FALSE at power-on, in the first
scanning period 6 bytes of received data are stored in %MB300-%MB305 respectively,
and Qis TRUE, which makes EN to be TRUE. In the second scanning period, no data is
received, and Q is FALSE, which makes EN to be FALSE. In the third scanning period 6
bytes of received data are stored in %MB300-%MB305 respectively. Data are received
in this cyclic manner.
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5.2.4 Reset_ COMM_PRMT—Reset RS232 Settings

Example of Ladder Diagram Language

RESET_COMM_PRMT

—EN Qi—
—hode

PARAMETER SPECIFICATIONS

0: disabled
EN BOOL enable
1: rising edge enabled
communication mode 7 6 5 4 3 1 0
(7 bits no parity is not . number not
Mod BYTE
ode supported, default is 7 parity of bits baud rate defined

bits even parity) See the following Table of Mode Parameter

Specifications .

indicate if setting is 0: setting not completed
Q BOOL .
completed 1: setting completed

TABLE OF MODE PARAMETER

keep current communication parameters(reset LM special
protocol)

even parity

no parity (7 bits with no parity is not supported; default to
7 bits with even parity)

Odd parity
8 bits

7 bits
38400bps
19200bps
9600bps
4800bps
2400bps
1200bps
600bps
300bps

RPlRr|Pr|RrR|lO|lO|O|O
Rl |O|O|R|[R|O|O
RP|O|RP|O|R|[O|FRL|O

Note:

e The default protocol of RS232 is MODBUS and LM proprietary protocol, after a port is set as the free port by
using Set_ COMM_PRMT, Reset COMM_PRMT shall be used to reset LM proprietary protocol and change
the communication parameters at the same time.

e  Communication parameters of LM proprietary protocol are no parity, 8 bits, 38400bps (Mode value is
16#80).
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Application Example (LD and ST)

APPLICATION EXAMPLE (LD and ST)
Variable Declaration

WAR

Mame Address Type Initial walue Cotument
0ooq |en BOOL
002 |example Feset_COmMM_PRM
|§EIEIEIE§T_OR_F BOOL
Programming Program
Language
0001
. example
Ladder Diagram eh Resel_COMM_PRMT T OR_F
(LD) | | EM W { }
16#80-{Made

Structured Text 0001 |example(EM=en Maode:=16#20);
(ST) N00AT_OR_F=example.Q;

As shown in the table below, when the Mode is 16#80(2#10000000), LM proprietary
protocol is no parity, 8 bits and 38400bps.

Mode=16#80
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Parity N.umber of Baud Rate Not Defined
Bits
1 0 0 0 0 0 0 0
Remarks on the program

e When EN is set and retained, RS232 is set as LM proprietary protocol mode with no
parity, 8 bits and 38400bps.
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5.3 RS485 FREE PORT COMMUNICATION SETTING
(HOLLYSYS_PLC_COMMZ2.LIB)

5.3.1 Set COMM2 PRMT— Set RS485 Free Port Communication
Parameters

Example of Ladder Diagram Language

SET_COMMZ_PRMT

—{EM C—
—iMade

PARAMETER SPECIFICATIONS

0: disabled
EN BOOL enable
n 1: rising edge enabled
7 6 5 4 3 2 1 0
communication number not
Mode BYTE i
modes parity of bits baud rate defined

See the following Table of Mode Parameter
Specifications.

Q BOOL indicate if setting 0: setting not completed
is completed 1: setting completed

TABLE OF MODE PARAMETER

keep current communication parameters(startup free
port)

0 1 even

no parity (7 bits no parity is not supported; default to 7
bits even parity)

1 1 odd parity
8 bits

1 7 bits
38400bps
19200bps
9600bps
4800bps
2400bps
1200bps
600bps
300bps

PR |IP|IPROJlO|O|OC
Rr[(Rr|O|O|(R|R,|O|O
P[(O|Rr|O(RP|O|RLr|O
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APPLICATION EXAMPLE (LD and ST)

VAR
b ame Address Type Initial walue Comment
oot (en BOOL
0002 |example Set COMMZ_PRMT
ooo3 (T_0oR_F BOOL

dd . example
I).a er Diagram (LD an Set_COMMZ_PRMT T_OR_F
| 1 i ; M
|1 Er ] H L
16#80—-{Mode

Structured Text (ST 0001 |examplelEMN=en Mode:=16#30);
) 0002 T_OFR_F=example.i;

As shown in the table below, when Mode is 16#80(2#10000000), the free port is no parity, 8

bits and 38400bps.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Parity Bit number | Baud rate No defination
1 0 0 0 0 0 0 0
Remarks on the program:

e When EN is set and retained, RS485 is set as a free port with no parity, 8 bits and
38400bps.

e When EN is reset, the original setting is retained.
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5.3.2 COMM2 SEND—Send RS485 Free Port Communication Data

Example of Ladder Diagram Language

COmMM2_SEMD

—EM Gi—
—Humber
—ITHL

PARAMETER SPECIFICATIONS

0: disabled
EN bl BOOL
enable 1: rising edge enabled
Number bytes sent BYTE
TBL first address of send buffer | . For: TBL=X, first address is %MBX
in M area

Q indicate if sending is 0: sending not completed

BOOL
completed 1: sending completed

APPLICATION EXAMPLE (LD and ST)

VAR
blame Address Type Initial walue Cotmment
oaot (en BOOL
|§DDDZ§E}{ampIE COMM2_SEMND
oooz (T_OR_F BOOL
0001
example
Ladder Diagram (LD Ienl COMMZ_SEMD ) : _{ \
| | EM Q ! L)
B—Mumber
200-TBL
Structured Text (ST 0001 |example(EMN:=en Number=6 TBL=200},
) D00 T_OR_F=example.Q;
Remarks on the program:

e Under RS485 free port mode, when EN is set and retained, 6 consecutive bytes starting

from %MB200 (%MB200-%MB205) are sent, Q is TRUE and retains.
e When EN is reset, no data is sent.
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5.3.3 COMM2 RECEIVE—Receive RS485 Free Port Communication

Data

Example of Ladder Diagram Language

—EM

—THL

COmMM2_RECENE

—Humber

C—

PARAMETER SPECIFICATIONS

0: disabled

Q

EN BOOL bl
enable 1: rising edge enabled
Number BYTE bytes received
TBL INT first address of receive For: TBL=X, first address is %MBX

buffer in M area

indicate if receiving is 0: receiving not completed

BOOL
completed 1: receiving completed

APPLICATION EXAMPLE (LD and ST)

WAR
Mame Address Type Tritial walue Comment
nood |en BooL
EDﬂﬂzgexample COmMM2_RECEMNE

)

en
Ladder Diagram (LD _l/a'iEN Q
=

0001

example
COMM2_RECEIVE

ENn

"T

Mumber
3004TBHL

)

Structured Text (ST | 0001 |exampleiEM=MNOT{en Mumber=6 TBL.=3007;

0002|en=example.C;

Remarks on the program:

e Under RS232 free port mode, if EN equals to FALSE at power-on, in the first scanning
period 6 bytes of data are stored in %$MB300-%MB305 respectively, and Q is TRUE,
which makes EN to be TRUE. In the second scanning period, no data is received, and Q
is FALSE, which makes EN to be FALSE. In the third scanning period 6 bytes of data are
stored in %MB300-%MB305 respectively. Data is received in such a cyclic manner.
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5.3.4 Reset_ COMM2 PRMT—Reset RS485 Protocol Settings

Example of Ladder Diagram Language

RESET_COMMZ_PRMT

—EM C—
—{Mode

PARAMETER SPECIFICATIONS

0: disabled

EN BOOL bl
enable 1: rising edge enabled

communication

mode 7 6 5 4 3 2 1 0

7 bits no parity is number not
Mode BYTE ( i

not supported, parity of bits baud rate defined

def.ault is 7 bits even | seq detailed Specification table of the Mode

parity) parameter below.

indicate if setting is 0: setting not completed

BOOL
Q completed 1: setting completed

TABLE OF MODE PARAMETER

keep current communication parameters(reset LM
special protocol)

0 1 even

no parity (7 bits no parity is not supported; default to 7
bits even parity)

1 1 odd parity
8 bits

7 bits
38400bps
19200bps
9600bps
4800bps
2400bps
1200bps
600bps
300bps

RRPr|P|IR|IO[O|O|O
RPRP|O|O|R|[L|O|O
P O|RP|O|R|[O|—L,|O

Note:
e The default protocol of RS485 is MODBUS, after a port is set to a free port by using the Set COMM2_PRMT
instruction, Reset COMM2_PRMT needs to be used to reset to the original protocol.
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APPLICATION EXAMPLE (LD and ST)

WAR
I atne Address Type Tnitial walue Comment
o001 |en BOOL
0002 example Reset COMMZ_PRI
0oo3 (T_OR_F BOOL
0001
X example
;‘adder Sl (LD en Reset_COMMZ_FRMT 0
' EN Q {)
1 E#a0-made
Structured Text (ST 0001 example(EMN= anMode:=16#30],
) 0002 T_OR_F=example.q;

As shown in the table below, when Mode is 16#80(2#10000000), the LM proprietary
protocol is no parity, 8 bits and 38400bps.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Parity N'umber of Baud Rate Not Defined

Bits
1 0 0 0 0 0 0 0

Remarks on the program:

e When EN is set and retained, RS485 is set to use ModBus protocol with no parity, 8 bits
and 38400bps.
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5.4 PROFIBUS-DP MODULE
(HOLLYSYS_PLC_DPSLAVE.LIB)

5.4.1 DP_Slave— Call Profibus-DP Slave Module (LM3401)

Example of Ladder Diagram Language
DP_Slave
—EM Qi
Addrass Err—

PARAMETER SPECIFICATIONS

%IWxx %QWxx I and Q area address of DP salve module specified in PLC configuration

0: disabled, can not scan DP module
1: enabled, can scan DP module

0-7(consistent with node id in PLC
configuration)

EN BOOL enable

Address BYTE module node id

Indicate if valid data has 0: no valid data read

BOOL
Q 00 been read 1: valid data read

0: no error

1: error waiting Ready from DP slave
module

2: error reading interrupt from DP slave
module

: error reading response

: error reading data length

: error reading data

: error writing data

: error writing interrupt to DP slave
module

communication error

Err BYTE with slave module

N O b~ w

APPLICATION EXAMPLE (LD and ST)

VAR
IRETT Address Type Tnitial walue Comment
ooo1 (en BOOL
0002 |[example DF_Slave
0O03iert_hurm BYTE
0oo4 |T_OR_F BOOL

o0
: example
:.fg(;ler Diagram en S S T ORF
— ——n 0 (—
0—Address Err—err_num

0001 |exampledEM= en Address=0);
T 0002[T_OR_F:=example.C;
(5T) 0003jerr_nurm=example.Err;

Structured Text
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The input of Address in the above example shall be consistent with the node id in PLC
configuration.

E---PLC Configuration ~
E---Lh3107 1401 10200 Relay AC220% POWER SUPPLYTMAR] Base parancters |Module parancters |

AT %W0OWORD: (10 channels digital outputiRela Maodulid: 136

B M3401 DF Slave[vaR] Nodeid [0
- AT %2 WORD, (* channel 1% [CHANMNEL ()] '
- AT %W WORD, (* channel 2% [CHANNEL ()] Input addres::

AT SlWE WORD: (* channel 3 %) [CHANNEL (1] Output sddress: [0
AT SlWE WORD: (* channel 4 %) [CHANNEL (1)

- Diagnostic address: [ 000
B AT %A1 0:WORD; ¢* channel 5 %) [CHANNEL (] ENASE addless

Figure 5-4-1

The input and output data sizes can be configured in the Value column of module
parameters, as shown in figure 5-4-2, where the minimum value is 0, and the maximum is
64.

Base parameters Module parameters l

Narne v D win [ m |

InputDatalen_Byte 0 0 0 G4

CutputDatalen_Byte 1] 1] 1] 64
Figure 5-4-2

Remarks on the program:
e When EN is set, DP module will be scanned, and when EN is reset, DP module will not

be scanned.

NOTE:
Please refer to Appendix B for application examples on using DP module.
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5.5 ETHERNET MODULE
(HOLLYSYS_PLC_ETHERNET.LIB)

5.5.1 EtherNet TCP—EtherNet Module (LM3403) Call

Ethertet_TCP
—EM Ci—
Address Err—

PARAMETER SPECIFICATIONS

%IWxx %QWxx I and Q area address of EtherNet module specified in PLC configuration

0: disabled, can not scan EtherNet module

EN BOOL bl
enavle 1: enabled, can scan EtherNet module
Address BYTE module node id 0-7(t?on5|s'Fent with node id in PLC
configuration)
lid dat d
Q BOOL valid data no valid data rea

valid data read

error waiting Ready for EtherNet module
error reading interrupt from EtherNet

c icati module
ommunication error .
Err BYTE 3: error reading response

with EtherNet module .
4: error reading data length
5: error reading data
6: error writing data
7: error writing interrupt to EtherNet module

APPLICATION EXAMPLE (LD and ST)

0:
1:
0: no error
1:
2:

WAR
IMame Address Type Initial value Comment
1001 |en BOOL
0002 example EtherMet TCP
Q003 |err_num BYTE
ooo4 (T_OR_F BOOL

Ladder Diagram on Eth?r?xjrgtmiop
(LD) | EN - )
0—Address Err—err_num

0001 | exampledEM:= enAddress=07;
0002 T_OR_F=example.q;
) 0003 err_nurm=example Err;

Structured Text (ST
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The input of Address in the above example shall be consistent with the node id in PLC
configuration in figure 5-5-1.

E--PLC Configuratian L
El--LM3107 14xDI 102D0 Relay AC220YV POWER £ fase paraeiens Todils parcoztars

Modulid: 138

Mode id: |0

o 5T %IW4.WORD, {* channel 2 # [CF Input address:

- AT %IWEWORD; (* channel 3% [CH Quiput address: [F0BZ
- AT %AABWORD; (* channel 4 %) [CH S

; I :

- AT %A1 0: WORD, (* channel 5% [C IaannsE address

Figure 5-5-1

Figure 5-5-2 shows the configuring of IP_Address, Subnet_Mask, Gateway_ Address,
ReadDatalen_Byte, and WriteDataLen_Byte.

Base parameters Module parameters

Ind... | Mame | Wal... | De.. | hin. | [
IP_Address

Subnet_Mask

Gateway_Address

MAC _Address

FReadDatalen_Byte 1] 0 1] 200
WriteDatalen_Byte 1] 0 1] 200

[ I R

Figure 5-5-2
Remarks on the Program:

e When EN is set, EtherNet module will be scanned, and when EN is reset, EtherNet
module will not be scanned.

Note:
Please refer to Appendix B for more application examples on using Ethernet module.
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5.6 POSITIVE AND NEGATIVE ACTION OPTIONAL PID
CONTROLLER (HOLLYSYS_PLC_UTIL.LIB)

5.6.1 PID2—Optional positive and negative action PID controller

Example of Ladder Diagram Language

PIDZ
RESET

=

I_INCREASE
|_DECREASE
O_INCREASE
O_DECREASE
O _UpperLimit
O _LowierLirmit

I T T TN T T I N B B |
=

My
ALARM—

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
RESET BOOL reset, valid high voltage
L REAL filter coefficient (0-1)
.0 = 0—positive, 1—negative
.1 =0—invalid input alarm
1—uvalid input alarm
action/alarm setting .2 =0— invalid output alarm
ACT UINT (ACT.2 and ACT.5 shall be 1 1—uvalid output alarm
synchronously.) .5 = 0—invalid output upper and
lower limits setting
1—uvalid output upper and lower
limits setting
PVn REAL process variable
SV REAL setpoint value
roportional increase constant
kP REAL '(OKPEO )
TS REAL sampling period (TS>0) in second (S)
Tl REAL integral constant (TI=0) in second (S)
TD REAL derivative constant (TD>0 ) in second (S)
KD REAL derivative increase constant (0-1)
|_INCREASE REAL input increase alarm setpoint
|_DECREASE REAL input decrease alarm setpoint
O_INCREASE REAL output increase alarm setpoint
O_DECREASE REAL output decrease alarm setpoint
O_UpperLimit REAL output upper limit setpoint
O_LowerLimit REAL output lower limit setpoint
Output Data Type Function Description Value
MVn REAL manipulator Variable
.0 = 0—input increase normal
1—input increase overflow
.1 =0—input decrease normal
ALARM UINT alarm 1—input decre.ase overflow
.2 =0—output increase normal
1—output increase overflow
.3 = 0—output decrease normal
1—output decrease overflow
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BASIC PID FORMULA

Expression Meaning Expression Meaning
EVn present sampling bias Dn Nth derivative
EVn-1 previous sampling bias Dn-1 N-1th derivative
v setpoint value Kp proportional increase
constant

PVnf process value of nth sampling(after filter) TS sampling period
PVnf-1 process value of n-1th sampling(after filter) Tl integral constant
PVnf-2 process value of n-2th sampling(after filter) TD derivative constant
AMV manipulator variable changes MVn Nth manipulator variable
KD: derivative constant
Positive Action:
AMV =K _{(EV. —-EV, TS*EV D

= p{( n— n—l) +T_ n T n}

I
EV, =PV, —SV
T KD*T

Dn = —D* (_ZPan -1 + Pan + Pvnf —2) + —f * n-1

T, + KD*T, T, + KD*T,
MV, => AMV
Negative Action:
AMV =K _{(EV, —-EV TS*EV D

= p{( n— n—1)+T7 nt n}

I
EV, =SV —PV,,
T KD*T,

Dn = . (ZPan T Pan - Pan—Z) + 0 * n-1

T, +KD*T, T, +KD*T,
MV, => AMV

V
° " is the result calculated by reading the process variables in the following formula.

V=PV, +L(PV,,—-PV,)

e  Process variables after filter

PV,

. N the process value of the nth sampling process.
L: filter coefficient (0~1).
Pan -1,

: the n-1th process variablel (after filter ).
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APPLICATION EXAMPLE (LD and ST)
Variable Declaration
- arne Address Twpe Initial value Comment
oo |FIDz PIDZ
000z |en BOOL
000z |AacT UIMT
o004 [warz REAL
0005 [SET_FPOIMTZ REAL 100
0006 |KF_1 REAL 0.
ooo7 [TS_1 REAL 100
ooog [Ti_1 REAL 100
oooa [To_1 REAL 100
0010 [<oD_1 REAL 0.z
o011 [BalNG_P REAL 500
0012 [BAcJIMG_r REAL -s00
0013 [BACJIMNG_OP REAL 500
a0 4 [BAcdIrG_or REAL -s00
0015 |UPPER_O REAL 1000
0016 [LOWWER_O REAL _1000
001 7 M1 REAL
oo1 e |alarm_PID2 UIMT
Programmin
g g Program
Language
e
FID2
enl FIDZ
— | EN
FALSE-RESET M MV _1
054 ALARM—Alarm_FID2
ACT1HACT
VAR2PY¥n
SET_POINTZHE8Y
KP_1-KP
Ladder TS_1T6
i TI_1Tl
Diagram (LD ) 71
KD_14KD
BAJING_P—I_INCREASE
BACJING_MN—I_DECREASE
BADJING_OP—-0_INCREASE
BAOJING_ON—0_DECREASE
UPPER_Q—0_UpperLimit
LOWER_O—0_LowerLimit

0001)IF en=TRLE THEN,

0002\ PIDZ{RESET:=FALSE L=0.5ACT=ACT! P¥h=VAR2,8Y:=5ET_POINT2 KP:=KP_1,T8=T5_1TI=TI_1,TD=TD_1 KD:=KD_1,|_INCREASE=BAJING
Structured Text 0003)|_DECREASE=BAQJING_N,0_INCREASE=BAOJING_OP,0_DECREASE=BAOJING_ON O_UppetLimit=UPPER_0,0_LowerLimi=LOWER_O};
(ST ) 0004|MN_1:=PID2MVn;

0005|Alarm_PID2:=PID2 ALARM;

OODE|EMD_IF

Remarks on the Program:

e When EN is enabled, the PID2 instruction will complete the PID operations by
calculating various parameters according to positive action or negative action formula;
when EN is reset, the instruction will not be executed.
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5.7 MODBUS CRC CHECK

(HOLLYSYS_PLC_MODBUS_CRC.LIB)

5.7.1 Generate CRC—Generate the Modbus CRC Codes.

Example of Ladder Diagram Language
Generate_CRC
—nData CRC_Code—
—yteCounter FIMIEH—
PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
initial pointer of data needs
pData POINTER TO BYTE to be CRC checked
byteCounter WORD byte of data needs to be CRC
checked
Output Data Type Function Description Value
CRC_Code WORD CRC check result
i i i 0: not leted
FINISH BOOL Indicate if CRC check is not complete
completed 1: completed
APPLICATION EXAMPLE (LD and ST)
Variable Declaration
M ame Address Type Tnitial walue Cotnment
0001 |EM BOOL
0002 (pData POINTER TO BYTE
00032 |[Example Generate_CRC
noo4 (CRC_Result Yoy 206 WORD
0005 [CRC_FIM BOOL
0006 (DatacRc %MB200 ARRAY[ 6] 16#01 16#03, 1630,
E— OF BYTE 16#1C,16#00,1 6301,
Programming e
Language
oo0t
EN ADR
| | EN
DataCRCH nData
Ladder Diagram
(LD) o3
Example
EN Gererate_CRC
— H—r= EN
pData CRC_Code CRC_Result
byte Counter FINISH—CRC_FIN
0001|IF EM=TRLIE THEM
0002 pData=ADR{DataCRC),
Structured Text 0003 ExamplefpData=pData,byteCounter=6);
(ST) 0004 CRC_Result=Example.CRC_Code;
0005 CRC_FIMN=Example.FIMISH;
O00B|IEMD_IF
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Remarks on the Program:

e After the setting of EN, first use ADR to calculate the pointer of array DataCRC, assign it
to Generate_CRC and input in byteCounter the number of bytes 6 that needed to be
CRC checked, then the Generate_CRC instruction will calculate the CRC_Codes 16#01,

16#03, 16#0C, 16#1C, 16#00, 16#01 and store them to CRC_Result (where the address
is %MW206).

Note:
Enable operators must be used to call the Generate_CRC instruction.
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5.8 HARDWARE REAL TIME CLOCK
(HOLLYSYS_PLC_HDRTC.LIB)

5.8.1 Set HD RTC—Set Hardware Real Time Clock (data type: DT)

SET_HD_RTC

—EN Q—
—FOT
—|Day

PARAMETER SPECIFICATIONS

0: disabled
EN BOOL bl
enable 1: rising edge enabled
F DT#2000-01-01-00: 00:
PDT oT date/time rom 000-01-01-00: 00: 00
To DT#2099-12-31-23:59:59
DAY BYTE day 1-7

indicate if the setting is 0: not completed

BOOL
Q completed 1: completed

M atne Address Type Initial walue Comment

0oa1 (en BOOL

nooz | T_OR_F BOOL

pO03|example Set HD_RTC
ooot
example

Ladder Diagram En Set HD_RTC

(o) | | EN o~ 1
DT#2006-12-15-14:48:50PDT
: s—{DaY

Structured Text (ST 0001 |exampleEM = en,POT=0T#2006-12-15-14:46:40, DAY =4);

) 00T _OR_F=example.c;

Remarks on the Program:

e When EN is set, the date, time and day shown in the above figure will be set to PLC
hardware real time clock, the current HD_RTC is: 2006-12-15-14:46:50, Friday.

Note:
The date and time cannot exceed the specified range (DT#2000-01-01-00:00:00 to DT#2099-12-31-23:59:59).
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5.8.2 Set HD RTC_X—Set Hardware Real Time Clock (data type:

TP)
SET_HD_RTC X

—EM Cl—

—nYear

—nftonth

—nDate

—nHour

—nftinute

—nSecond

—OAY
PARAMETER SPECIFICATIONS

0: disabled
EN BOOL bl
enable 1: rising edge enabled
nYear INT year 2000-2099
nMonth BYTE month 1-12
nDate BYTE day 1-31
nHour BYTE hour 0-24
nMinute BYTE minute 0-60
nSecond BYTE second 0-60
DAY BYTE day 1-7
Q BOOL !ndlcate if the setting | O: not completed
is completed 1: completed

APPLICATION EXAMPLE (LD and ST)

0001 [en BOOL
000z |T_OR_F BOOL
Set_HD_RTC_¥

lexample

0001

example
EN Set HO_RTC A ~ TORF

_| |7EN 0 {

%
Ladder Diagram (LD 2006-mear
) 12-{nManth

15-nDate
18-nHaur
11 4nMinute
104nSecand
5-{DAY

0001 |example(EM= ennear=2008nMonth.=12 nDate:=15 nHour=15, nMinute:=11,nSecond:=10 DAY=5);

Structured Text (ST | 5531 0 F=example.o:

)
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Remarks on the Program:
e When EN is set, the date, time and day shown in the above figure will be set to PLC

hardware real time clock, the current HD_RTC is: 2006-12-15-15:11: 10, Friday.

Note:
The date and time cannot exceed the specified range (DT#2000-01-01-00:00:00 to DT#2099-12-31-23:59:59).

September 2008, Revision 1.0



Chapter 5: Expansion Instructions 20kl

5.8.3 Get_ HD_RTC—Get Hardware Real Time Clock: date/time/day

GET_HD_RTC
—EM C—
COTH—
near—
nhonth—
nDater—
nHour—
nilinute —
h3econd—
DAY —
PARAMETER SPECIFICATIONS
0: disabled
EN BOOL bl
enable 1: enabled
indicate if valid data 0: no valid data read
BOOL
Q has been read 1: valid data read
fi DTH2 -01-01-00: 00:
coT oT date/time rom 000-01-01-00: 00: 00
to DT#2099-12-31-23:59:59
nYear INT year 0-99(the last two numbers)
nMonth BYTE month 1-12
nDate BYTE day 1-31
nHour BYTE hour 0-24
nMinute BYTE minute 0-60
nSecond BYTE second 0-60
DAY BYTE day 1-7

APPLICATION EXAMPLE (LD and ST)

M ame Address Type Tritial wralue

{0001 {en BooL

000z [T_OR_F BOoL

0003 |example Get_ HD_RTC
0004 (now_DT oT

0005 [now_Y IMT

OO0E | ot _h BYTE

0007 |now_D BYTE

0008 |now_H BYTE

000g [now_Min BYTE
0010|now_5 BYTE

0011 [now_Day BYTE
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Ladder Diagram (LD
)

romnm

erample
Bet_HD_RTC
EN

en
0

T_ORF

—1—

COT—now_DT=0T#2006-12-15-16:04:14
nieat—non_v=f
nibonthi—now =12
nDatef—now_D=15
nHourEnow_Hﬂ B
nhdinute —naw_Min=4

nSecond—naw_5=14
DAY —now_Day=5

Structured Text (ST
)

example(En = en);
T_OR_F=example.q;
now_OT=example.COT,
now_Y'=example.near;
now_M=example.nMonth;
now_Di=example.nDate;
now_H=example.nHour,
now_Min:=example.nhinute;
now_5:=example.nSecand,
now_Diay=example DAY

TR UE]

TORF=

now_OT = DT#2006-12-15-16:06...
now_Y=6

now_M=12

now_D=14

now_H=16

now_Min= &

now_5=9

now_Day=5

axample 0=

example COT = DT#2006-12-15-
example.nYear=6

gxample nianth=12
examplenDate=15
xample.nHaur= 16
xample.nMinute= 8

example nSecond=19

i example DAY =45

When EN is set, CDT will output the date, time of PLC HD_RTC in DT data type, nYear

will output year in INT data type, and nMonth, nDate, nHour, nMinute, nSecond, DAY
will output month, date, hour, minute, second, day in BYTE data type, Q equals TRUE,

RTC is: 2006-12-15-16:04:14, Friday.

Parameter Comments:
[

the current
[ )

nSecond, DAY retain the last output values.

When EN is reset, Q equals FALSE while CDT, nYear, nMonth, nDate, nHour, nMinute,
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5.9 HD_RTC ALARM (HOLLYSYS_PLC_HDRTCALM.LIB)

5.9.1 Get_ HDRTC_ALM—Read HDRTC Alarm Time/Day

Example of Ladder Diagram Language

GET_HDRTC_ALM

—EM Q—
CTOD—
DAY _OUT—

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
0: disabled
EN BOOL |
00 enable 1: enabled
Output Data Type Function Description Value
Q BOOL indicate if the alarm data has been 0: no alarm data read
read 1: alarm data read
CTOD TOD current alarm time
DAY_OUT BYTE current alarm day 1-7
APPLICATION EXAMPLE (LD and ST)
Variable Declaration
ame Address Type Tnitial walue Comment
0009 [en BoOL
Q002 [tod1 TOD
0003 |day BYTE
noog |get Get HDRTC_ALM
0005 net_ok BOOL
Programming P
Language
0001
get
Ladder Diagram (LD en Gel_HDRTC_ALM get_ak
) — ——n Q —
CTODR—tod1
DAY _COUTH—dayl

0007 aetiEM:= en;
Structured Text (ST 0002 get_ok=get.Q;

) 0003 tod 1 =get. CTOD;
0004 day1 =get.DAY_OUT,

Remarks on the Program:

e  When EN is set, CTOD will output RTC alarm time of PLC, DAY_OUT will output RTC
alarm day of PLC, Q equals to TRUE, and the current alarm time is 15:21: 22, Monday.

e When EN is reset, Q equals to FALSE while CTOD and DAY_OUT retain the last output
values.
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5.9.2 Set HDRTC_ALM—Set HDRTC Alarm Time/Day
Example of Ladder Diagram Language

SET_HDRTC_ALM

—EM Q—
—PTOD
— DAY _IM
—mMODE

PARAMETER SPECIFICATION

0: disabled

EN BOOL enable
1: rising edge enabled

PTOD TOD time

DAY_IN BYTE day 1-7

0: alarm event closed

1: when day, hour, minute, second match, alarm
event triggered (once a week)

2: when hour, minute, second match, alarm event
triggered (once a day)

3: when minute, second match, alarm event
triggered (once an hour)

4: when second matches, alarm event triggered
(once each minute )

5: alarm event triggered once a second

Indicate if the
Q BOOL alarm data has
been correctly set

MODE BYTE alarm modes

0: alarm data not set
1: alarm data correctly set

Alarm Associated Event

e HD_RTC_ALM O interrupt.

APPLICATION EXAMPLE (LD and ST)
Vordblevedraton
Mame Address Type Initial walue Comment
0ood (=n BOOL
0ooz ftod1 TOD
0003]alm_hd Set HDRTC_ALM [T#12: 08: OC
0004 |alm_ok BOOL
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000t
alm_hd | .
Ladder Diagram IE nl Set_HORTC_ALM 4 T“ID
EM a ; ;
(LD) 11 L
tod1-PTOD
BDAY_IN
5{WMODE
Structured Text a0 alm_hdiEr:=en PTOD=TODT DAY _IM:=6 MODE=45);
(ST) 0002{alm_ok=alm_hd.c;
Remarks on the Program:

e  When EN is set, configure PLC real alarm time /day as shown in the above figure, Q
equals to TRUE, the current alarm time is 12:05:00, Saturday. Since the mode 5 is
selected, alarm event will be triggered once a second, the time and day will be invalid
in this case.

e When EN is reset, Q equals to FALSE.

Note:

e After each alarm event trigger, HDRTC alarm data shall be re-read (re-call Get_ HDRTC_ALM) , otherwise
the next alarm cannot startup.

e  Refer to appendix B for interruption relevancy.
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5.10 LM3104/5 REAL TIME CLOCK ALARM
(HOLLYSYS_PLC_HDRTCALM_N.LIB)

5.10.1 GET_HDRTC_ALM—Read the Real Time Clock Interrupt Time

Example of Ladder Diagram Language
GET_HDRETC_ALM
—EM BOOL Q. BOOL—
CTOD : TODR—
DAY _QUT . BYTE—
DATE_QUT . BYTE—
MOMNTH_QUT : BYTE—
PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
0: disable
EN BOOL enable
1: enable
Output Data Type Function Description Value
indicate if interrupt data has been 0: no interrupt data read
Q BOOL .
read 1: interrupt data read
CTOD TOD current interrupt time
DAY_OUT BYTE current interrupt day 1-7
DATE_OUT BYTE current interrupt date 1-31
MONTH_OUT BYTE current interrupt month 1-12
APPLICATION EXAMPLE (LD and ST)
Variable Declaration
Mame Address Type Tnitial walue Comment
oot (EM BOOL
0002 |SET_Ck BOoL
0003 |SET_ALM Get HDRTC_ALM
noo4 (ToD_GET BYTE
noos |DAY_GET BYTE
0006 |DATE_GET BYTE
0007 {MONTH_GET BYTE
Programming S
Language
noot
GET_ALM
EN Gel HORTC_ALM GET_OK
Ladder Diagram | ] =y o {3
|| L)
(LD) CTOD—TOD_GET
DAY _OUTH—DAY_GET
DATE_OUTH—DATE_GET
MONTH_OUTH—MONTH_GET
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207

Structured Text

(ST)

00071|GET_ALMIEN:= EMJ,

0002 GET_OK=GET_ALM.QY;

0003 TOD_GET=GET_ALM.CTOD,

0004 DAY _GET=GET_ALM.DAY_OUT,

0005/ DATE_GET=GET_ALM.DATE_QUT;
0006 MOMNTH_GET=GET_ALM.MONTH_COUT;,

Remarks on the Program:

e  When EN is set, CTOD will output PLC HDRTC alarm time in TOD data type,
MONTH_OUT, DATE_OUT, DAY_OUT will output HDRTC alarm month, date, day in BYTE
data type, and Q equals to TRUE.

e  When EN is reset, Q equals to FALSE, CTOD, MONTH_OUT, DATE_OUT, DAY_OUT retain

the last output values.
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5.10.2 SET HDRTC_ALM—Set HDRTC Interrupt Time

Example of Ladder Diagram Language

SET_HDRTC_ALM

—EM BOOL
—PTOD : TOD
—DAY_IN  BYTE
—DATE_IM : BYTE
—MOMNTH_IMN : BYTE
—MODE : BYTE

2 BOOL—

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
0: disabled
EN BOOL enable L
1: rising edge enabled
PTOD TOD time
DAY_IN BYTE day 1-7
DATE_IN BYTE date 1-31
MONTH_IN BYTE month 1~12
MODE BYTE interrupt modes See table 5-10-1 for details.
Output Data Type Function Description Value
Q BOOL Indicate if the interrupt 0: interrupt data not set
data has been set 1: interrupt data set
7 6 5 4 3 2 1 0
0: day 0: month 0: date 0: hour 0: minute 0: second
¢ match match match match match Match
not defined SZfine 4 | forbidden | forbidden | forbidden | forbidden | forbidden | forbidden
1: day 1: month 1: date 1: hour 1: minute 1: second
match match match match match match
Table 5-10-1

second of current clock match the set clock.

Alarm Associated Event

e HD_RTC_ALM O interrupt.

If the interrupt mode is 2#00000011, interrupts will be generated when the minute and
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APPLICATION EXAMPLE (LD and ST)

Variable Declaration

Marme Address Type Trutial walue O ormment
oot (EM BOOL
EIEIEIEE SET_0Olk BOOL
0003 [SET_ALM Set HORTC_ALM

Programming

Program
Language €
oood
SET_ALM
EN Set_HDRTC_ALM ) ~ SETOK
Ladder Diagram (LD I I EN @ : { }
) TODF# 210:004PTOD
2—DAY_IN
B—DATE_IM
2—MOMNTH_IN
2#00000110-4MODE

Structured Text (ST | [ERRUSET_ALWEN= EN PTOD=TOD#12 10 00, DAY_IN=2,DATE_IN=6 MONTH_IN=2ODE =2¢000001 11
DODZSET_OK:=SET_ALM.Q]
) ITE

Remarks on the Program:

e When EN is set, configure the PLC real time alarm time as shown in the above figure; Q
equals to TRUE, the current alarm time is 2-6-12: 10: 00, Tuesday. Because the mode is
2#00000110, so an alarm will be triggered at 12:10 everyday trigger, and the settings of
month, date, second and day will be invalid in this case.

e When EN is reset, Q equals to FALSE.

Note:
Refer to Appendix B on the usage of interrupt events.
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5.11 MULTI-SEGMENT PULSE TRANSMISSION
INSTRUCTION (HOLLYSYS_PLC_PTOCTRL.LIB)

5.11.1 PTOCtrl_0—Channel 1.1 Multi-segment Pulse Transmission

Example of Ladder Diagram Language

FTOCTREL_O

—EM State—
—Seg_MHum Seg_MNowl—
—THL Pout_Mump—

Applicable Module
e |LM3106-CDT, LM3108-CDT.
Functions

e This instruction provides the function of generating pulse string of square wave with
designated number of pulses (50% duty cycle). The period is designated in microsecond
(ranging from 20 to 335,000). If the set value of the period is odd, the duty cycle would
have a little distortion, pulse number output channel is Q1.1, range 0-4294967295.

Parameter Specifications

PARAMETER SPECIFICATIONS

high-speed pulse output

0: disabled
EN BOOL Enable 1: enabled
Seg_Num BYTE number of segment 1-255
TBL INT The first address of 100-8000

segments in M area

State BOOL Indicatt'e the pulse 0: tcransmiss.iorT
transmission status 1: in transmission
Seg Now BYTE currently transmitting 1-255
segment No
Pout_Num DWORD number of transmitted | \>5,967205

pulses

ASSOCIATED INSTRUCTION CONFLICT

PTO_PWMO

PTOCtrl_0O T12 unavailable instruction B
PTO_PWMO_Run

Application Example of PTOCtr]_0 (LD and ST

e  For example, Q1.1 transmits pulses according to the parameters defined in Table 5-11-
There are 4 segments in the table, and each segment contains totally 10 bytes
consisted of one 32-bit initial period value, one 16-bit period increment, one 32-bit
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number of pulses transmitted in this segment. Modification of period is made on each

pulse.

Segment No. Initial Period (us, 32-bit) Period Increment (us, 16-bit) Number of Pulses (32-bit)
1 %MD200 %MW204 %MD206

500 -2 100
2 %MD210 %MW214 %MD216

300 -3 50
4 %MD220 %MW224 %MD226

150 0 500
" %MD230 %MW234 %MD236

150 5 100

Table 5-11-1 Pulse Transmission Parameters
The time-frequency relationship corresponding to the table above is shown in Fig. 5-11-1.
Hige R
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Figure 5-11-1 Time-frequency Relationship of Stepper Motor Application

Relationship between initial period, period increment and number of pulses is as follows:

e The period increment of a given segment = (ECT-ICT)/Q

e  ECT=Period value at the end of the segment (i.e. period value at the beginning of the
next segment)

e |CT=lInitial period value of the segment

e Q=Number of pulses transmitted on this segment

e le.:#n period increment = (# n+1 Initial period - # n Initial period)/# n number of
pulses

e Forexample: #1 period increment = (#2 Initial period - #1 Initial period)/#1 number of
pulses.

211
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APPLICATION EXAMPLE (LD and ST)

Variable Declaration

[-Jame Address Type Tnitial walue Comment
no01ctrol_ok BOOL
0002 |sed_num BYTE
0003 |p_num OvoRD
o004 en BOOL
noos 011 B 1.1 BOOL
006 |ctrol PTOCH_0O
ooy [FTOSeqy SohtyZ00 ARREAY[1..4] OF (P=5001=-2 M=100),
PTOCHSet (P:=3001=-3 M:=50},
(P=1501=0K:=500),
(F=150 1= K:=100};
Programming e
Language
ooot
cirol
Ladder Diagram (LD en FTOCH_O ctral_ok
) — ——n Stat {
4-Seg_Mum  Seg_Mowl—seg_num
2004TEL Pout_Mumb—p_num

Structured Text (ST)

non1

nooz

noo3

noo4

ctrol(ER:= en,Seq_Mum:=4 TEL:=2007;
ctrol_ok=ctrol State;
seg_nurmi=ctrol. Seg_Mow;
p_numi=ctrol. Pout_Mum;

Remarks on the Program:

e  When EN is enabled, CPU automatically reads the properties of each segment in the
segment table from the designated address of M area (e.g. initial address of the table
above is %MW200). Then Q.1.1 will start the transmission of a 500us pulse width,
which is reduced by 2us for each pulse until the 100th pulse is transmitted. At this
moment the transmission of the first segment is completed and the pulse width
becomes 302us. Then the second segment will be transmitted with a 300us pulse
width, which is reduced by 3us for each pulse. When the 50th pulse is sent, the pulse
width becomes 153ps. Then the third segment will be transmitted with a pulse width of
150us. The pulse increment is 0 in the third segment; therefore the pulse width
remains 150us throughout the whole transmission of 500 pulses in this segment. Then
the fourth segment will be transmitted with a pulse width of 150us. The pulse width
increases by 5us for each pulse that makes the pulse width stop at 645us after
transmitting 100 pulses.

e This instruction is executed after EN is enabled, and pulses are transmitted according to
the curves shown in Time-frequency relationship map of stepper motor applications.
Seg_Num indicates the currently processing segment number, and Pout_Num shows
the number of pulses that have been transmitted.

e When EN is reset, all variables are reset.

Specification of Segment Table Definition:

There are two methods to define the segment table in M area. One is to use the PTOCtrlSet
structure in HOLLYSYS_PLC_PTOCtrl.lib library to define a structure array, or a self-defined
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structure array, and assign values to this structure array. Another method is to assign values
to the addresses in M area in a sequence.

The Structure in HOLLYSYS_PLC_PTOCtrl.lib is shown as follows:

TYPE PTOCtrlSet :
STRUCT

P: DWORD;

I: INT;

N: DWORD;
END_STRUCT
END_TYPE

In the above example, a structure array can be defined at %MW200 by the following
method, simply filling the values in the table in the sequence.

PTOSeg AT %MW200: ARRAY [1..4] OF PTOCtrlSet:= (P:=500,1:=-2,N:=100),
(P:=300,1:=-3,N:=50),(P:=150,1:=0,N:=500),(P:=150,1:=5,N:=100);
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5.11.2 PTOCtrl_1—Channel 0.3 Multi-segment Pulse Transmission

Example of Ladder Diagram Language

PTOCTRL_1

—EM State|—
—Sed_Mum Seg_Mowl—
—THL Pout_MNurmp—

Applicable module
e |M3104-CDT, LM3106-CDT, LM3108-CDT
Functions

e Similar to the function of PTOCtrl_0, the differences are: the period is in microsecond
(range 20-5327), pulse output channel is Q0.3.

PARAMETER SPECIFICATIONS

High-speed pulse output

0: disabled
EN BOOL Enable
1: enabled
Seg Num BYTE number of segment 1-255
TBL INT jche first address of segments 100-8000
in M area
State BOOL indicate.z the pulse 0: .transmissforT stopped
transmission status 1:in transmission
Seg Now BYTE currently transmitting 1-255
segment No.
Pout_Num DWORD BEI’;‘:S” of the transmitted 0-4294967295

ASSOCIATED INSTRUCTION CONFLICTS

PTO_PWM1
PTOCtrl_1 — T13 Unavailable instruction B
PTO_PWM1_Run
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APPLICATION EXAMPLE (LD and ST)

Variable Declaration

Marne Address Type Tnitial value Comment
001 ctrol_ok BOOL
0002 [seg_num BYTE
0003 |p_num DWORD
o004 |en BOOL
0005|003 % (0.3 BOOL
0006 |ctral PTOCH_1
0007 [PTOSey 200 ARRAY [1.4] OF (P:=500,1=-2,M=100),
FTOCHISet | (P=300=-3 MN=50),
{P:=150,1:=0,M:=500),
{P:=150,1:=5,M:=100%;

Programming

Program
Language =
0001
ciral ol ok
en ctral_o
Ladder Diagram |1 PTOCH_1 A
(LD) 1 EN Stat 1}
4q5eg_MNum  Seg_MNowl—seg_num
200-4THL Pout_Mump—p_num

0001|ctraliEMN= en, Seg_kum:=4 TEL:=2003;
Structured Text (ST 0002|ctrol_ok=ctrol State;

) 0003 sed_nunme=ctral Seo_Mow;

0004 p_nurm:=ctral. Pout_Mum;

Remarks on the Program:

e This instruction is executed when EN is enabled, and the pulses are transmitted
according to the curves shown in the figure above. Seg_Num indicates the currently
processing segment number, and Pout_Num shows the number of the pulses that have
been transmitted.

e When EN is reset, all variables are reset.

e Definition method for segment table in M area is the same as PTOCtrl_0.
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5.12 IMMEDIATE OUTPUT INSTRUCTION
(HOLLYSYS_PLC_IO.LIB)

5.12.1 OutPut_Bit— Immediate Output

Example of Ladder Diagram Language

OUTPUT_BIT

—EM 8]
—Bit_Ma
—alue

Functions

e This instruction outputs the channel status immediately before the next scanning

period completed and the channel status renewed.

PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
0: disabled
EN BOOL enable
1: enabled
. Number of the channel that will
Bit_No BYTE be immediately outputted 0-9 (correspond to Q0.0-Q1.1)
0:set Bit_No O
Value BOOL channel value T
1:set Bit_No 1
Output Data Type Function Description Value
0: no output
Q BOOL channel output P
1: output
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APPLICATION EXAMPLE (LD and ST)

Variable Declaration

M arme Address Type Initial walue Comment
noo1 |en BCOoL
{0002 exarmple CutPut_Bit
ooz T_OR_F BooOL
Programming Program
Language
(Tu[uf]
example
Ladder Diagram &n outPut_Rit
(LD) | | EM a
1Bit_Mo
1-Walue
Structured Text (ST Qo0 exampledEMN= en,Bit_MNo=1Valua=13,
) Q00T _OR_F=example.c;
Remarks on the Program:

e  When EN is set, OutPut_Bit is enabled to set Q0.1 as 1. When EN is reset, OutPut_Bit
will not be executed, channel value will be outputted after the scanning period.

Note:

If OutPut_Bit is used to output certain channel value in interrupts, it shall be set in the main program by
Set_INT_OutPut so that the channel value will not be outputted after the scanning period to prevent conflict with
the immediate output in interrupt.
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5.12.2 Set INT OutPut—Set Interrupt Immediate Output

Example of Ladder Diagram Language

SET_INT_OUTPUT

—hode

—EM —

Functions

e  After Set_INT_OutPut is executed, the channel that is set in the “Mode” field will not be
renewed after the scanning period. To renew the channel value, OutPut_Bit shall be

called.

PARAMETER SPECIFICATIONS

Q BOOL

0: disabled
EN BOOL bl
enable 1: enabled
7 6 5 4 3 2 1 0
Q0.7 | Q0.6 | Q0.5 | Q0.4 | Q0.3 | Q0.2 | Q0.1 Q0.0
channel not to
Mode WORD be refreshed 15 14 13 12 11 10 2 8
Invalid Ql.1 Q1.0

indicate if the
setting is
completed

When a bit of Mode is set as 1, the corresponding channel
will not be renewed after the scanning period. To renew the
channel value, OutPut_Bit shall be called.

0: not completed 1: completed

APPLICATION EXAMPLE (LD and ST)

Mame Address Type Initial walue Comment
0001 |en BOOL
000z{example Set INT_CutPut
oooz T_OR_F BOOL

a0
Ladder Diagram (LD an Bxample
) Set_INT_OutPut |
EN ap
2¥0000_0000_0010_0001 {mMode
0001 example(EMN= en,Mode:=2#0000_0000_0010_0001%;
structured Text (ST) | | [gamalr oR F-example.;
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Remarks on the Program:

e When EN is set, the value of Mode is 2#0000000000100001, the first and the sixth bits
from the right are 1, the corresponding channels Q0.0 and Q0.5 will not be renewed
after the scanning period. To renew the channel values, OutPut_Bit shall be called.

e When EN is reset, Set_INT_OutPut will not be executed, and the values of each channel
will be outputted normally after each scanning period.

Note:

Generally, when OutPut_Bit is used in the interrupts, Set INT_OutPut shall be called in main program. If
Set_INT_OutPut is not called in main program to shield the channels involved in the interrupt immediate ouputs,
conflict may occur. For example, when a scanning period is over and the physical points are being renewed, if an
interrupt occurs to call the OutPut_Bit function block for immediate output, conflict may arise.
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5.13 ENGINEERING UNIT CONVERSION
(HOLLYSYS_PLC_CNVT.LIB)

5.13.1 E_H—<Convert EU to Hexadecimal

Example of Ladder Diagram Language
E_H
— A WHE—
—hll ER—
— D
—fode
PARAMETER SPECIFICATIONS
Function
Input Data Type Ty Value
AV REAL eng'meermg
variable
MU REAL Upper limit
MD REAL Lower limit
0: normal mode, MD-MU corresponds to 0-65535
Mode BYTE conversion mode 1: current 0-20mA/4-20mA corresponds to 0-3277(in
LM3320)
2: voltage 0-10V corresponds to 0-1638( in LM3320)
Function
Output Data Type U Value
WH WORD hexadecimal data
output
0: correct
ER BOOL error code
1: error
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Marme Address Type Initial value Comment
oooq |EM BOOL
nooz |T_OR_F BOOL
0003 {Example E_H
noon4 |Data WIORD
e
Example
EN EH
— il 3 as-g\rf WH—— Data=35
Ladder Diagram 10-{mu ER|—
(LD ) 0D
Z—mode

Q001|IF

0002en=1

QO0THEM

Structured Text (ST 0004 exampledar=3.88 mu=10md=0mode=2};
) 000a|data=example VWH;

O00B(ELSE

00oy|aa=1;

0oogEmMD_IF

Remarks on the Program:

e When EN is set, E_H conversion will be executed. When the AV is 3.88V with the MU of
10V, MD of 0V and the Mode 2 is select corresponding to 0-1638 (LM3320), then the
WH is 635.

e  When EN is reset, output value remains 635.

Note:
E_H shall be called through the Box with EN.
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5.13.2

H_E—Convert Hexadecimal to EU

Example of Ladder Diagram Language

H_E

—{WiD
—imMode

—{WH A
—{mLrIMF

Parameter Specifications

Input Data Type Function Description Value
WH WORD hexadecimal data input
MU REAL upper limit
MD REAL lower limit
0: t, ds to 0-65535
Mode BOOL electrical signal mode CUITENE, COMESPANGS 10
1: voltage, corresponds to 0-65535
Output Data Type Function Description Value
AV REAL engineering variable
output
. . 0: normal
INF BYTE information code .
1: failure
Application Example (LD and ST)
Variable Declaration
[ame Address Type Tritial walue  Comment
oot (Er BOOL
000z |Example H_E
ooo3 T_0OR_F BOOL
noodi{Data REAL
noos |Etr BYTE
Programming Program
Language
oom
Example
EN H_E
. — il 32?57—\7\;{1 AV——————Data=4.999924
Ladder Diagram j0dwu INFl—En=0
(LD) 0D
1 —4Mode
ooo|IF
0002fen=1
Q003 THEM
Sst;“aured Text D004|exampledwh:=32767,mu=10,md:=0,mode=1};
(5T) 000&(data=example AY,
O006(err=example.IMF;
0007| EMD_IF
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Remarks on the Program:

e When EN is set, H_E conversion will be executed. when the AV is 32767 with the MU of
10V, the MD of OV and the Mode 1 is selected corresponding to 0-65535, then the
output is 4.999924.

e When EN is reset, output value retains 4.999924.

Note:
H_U shall be called through the Box with EN.
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5.14 RANDOM NUMBER GENERATING INSTRUCTION
(HOLLYSYS_PLC_MATH.LIB)

5.14.1 Rand—Generate a Random Number

Example of Ladder Diagram Language

RAND

—EmM C—
—Seed RandMumberf—

Parameter Specifications

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value

0: disabled
EN BOOL enable

1: enabled
Seed UINT seed 0-65535
Output Data Type Function Description Value

Indicate if the data is 0: invalid data
BOOL .

Q valid 1: valid data
RandNumber UINT random number 0-65535

APPLICATION EXAMPLE (LD and ST)

Variable Declaration

Mame Address Type Tnitial walue Comment
oot {en BOCL
0002 |example RarD
noos (T_OR_F BOOL
ooo4 (Mum LIMT
Programming Program
Language
Lo
Ladder Diagram an 9’;"’”2'9
an
D) | | EN Q
: 143eed RandMurnber—Muorm
0001 |exampleien:=en,seed:=17;
fst;u)CturedTeXt 0002 Mum:=example.RandMumber;
0003 T_OR_F=example.q;

Remarks on the Program:

e  When EN is set, a random number will be generated in each scanning period.
e  When EN is reset, the generation of random numbers will be stopped, and the
RandNumber retains the last value.
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5.15 MODBUS LOCAL ADDRESS (HOLLYSYS_PLC_EX.LIB)

5.15.1 SET LOCAL_ADDRESS—Set Modbus Local Communication
Address

Example of Ladder Diagram Language

SET_LOCAL_ADDREESS

—EM G—
—Address

Parameter Specifications

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
0: disabled

EN BOOL enable 1: enabled (the first setting instruction valid after
power-on or download)

Address BYTE Modbus local address 1-247: local number

Output Data Type Function Description Value

indicate if the settingis | 0: EN is reset

BOOL
Q completed 1: setting completed, retains

APPLICATION EXAMPLE (LD and ST)

Variable Declaration

I atne Address Type Tnitial value Cormment
0o |EM BOOL
DE||:|2 example Set_Local_Address
0003 (T_OR_F BOOL
Programming Program
Language
i
Ladder Diagram EN example
LD Set_Local_Address
(LD) | | EM Q
51-{ddress
Structured Text (ST 0007 |examplelEN=en Address=513;
) 0002(T_OR_F=example.q;
Remarks on the Program:

e  After power-on or download, the SET_LOCAL_ADDRESS is enabled when EN is set.
When the local setting is completed, Q equals to TRUE.

e  When EN is reset, Q equals to FALSE, but the local address retains the previously set
value.

NOTE:

If the needed communication parameters are not set as 38400bps, 8 bits, no parity,
Reset COMM_PRMT/Reset_ COMM2_PRMT shall be used to set the communication parameters, and then
SET_LOCAL_ADDRESS will be called to configure the local address and establish the communication. After that,
turn the RUN/STOP switch to STOP position to download, and then turn the switch to RUN to run the program.
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5.15.2 GET LOCAL _ADDRESS—Read Modbus Local Communication
Address

GET_LOCAL_ADDRESS

—EM Qp—
Address—
PARAMETER SPECIFICATIONS
0: disabled
EN BOOL bl
enable 1: enabled
Q BOOL Indicate if the local 0: EN is reset
address is read 1: read Modbus local address and retain
Address BYTE Modbus local address 1-247: local number

APPLICATION EXAMPLE (LD and ST)

Mame Address Type Tnitial value Comment
0o |ER BOOL
0002 example Get_Local_Address
0oo3 (T_oR_F BOOL
0004 (Modhus_ADD BYTE
0001,
Ladder Diagram (LD e example
) [l Get_Local_Address :
[ EN @ —()
Address—Modbus_ADD
0001 |example(EMN=EN);
Structured Text (ST) | (0002 T_OR_F=example .y,
0003mModhus_ADD=example Address,

Remarks on the Program:

e WhenEN is set, GET_LOCAL_ADDRESS is enabled to read the Modbus local address,
and Q equals to TRUE.
e When EN is reset, Q equals to FALSE, the local address output retains the last value.

September 2008, Revision 1.0



Chapter 5: Expansion Instructions 22y

5.16 ANALOG POTENTIOMETER (HOLLYSYS_PLC_EX.LIB)

5.16.1 POT—Read Analog Potentiometer

Example of Ladder Diagram Language

FOT

—EM —
—CH OUT—

PARAMETER SPECIFICATIONS

Input Data Type Function Description Value
0: disabled
EN BOOL bl
enable 1: enabled
0:ch 10
CH BYTE channel numb.er of channe
analog potentiometer 1: channel 1
Output Data Type Function Description Value
i i i 0: EN is reset or no data is read
Q BOOL Indicate if the data is :
read 1: read data and retain

ouT BYTE current value (?f the 0-255
Analog potentiometer

APPLICATION EXAMPLE (LD and ST)

Variable Declaration

M ame Address Type Tnitial walue Cormment
oood |EM BOOL
|000z Example POT
0003 |T_OR_F BOOL
0004 (Moo_value BYTE
Programming Program
Language
noo
Ladder Diagram (LD EN EX;E)”E'E T ORF
! — =« | (}—
0-cH  QUTHMOO VYalue

O001[Example(EN=EN,CH=0];
Structured Text (ST | {aapslion value:=Example.OUT:
) DO03T_OR_F=Example.;

Remarks on the Program:

e When EN is set, POT is enabled to read data, Q outputs TRUE and retains, the value of
OUT is the analog potentiometer value of channel 0. When analog potentiometer is
dextrorotation to the maximum position, OUT equals 255.

e When EN is reset, Q equals FALSE, but OUT retains the last analog potentiometer value.
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5.17 SYSTEM WATCH-DOG RESET
(HOLLYSYS_PLC_EX.LIB)

5.17.1 HD_WDT_Reset—Reset the System Watch-Dog

HO_WDT_RESET

—EM &—

PARAMETER SPECIFICATIONS

0: disabled
BOOL
_ 1: enabled

indicate if the reset is 0: EN is resetting

Q BOOL completed 1: reset completed, retain
APPLICATION EXAMPLE (LD and ST)
b ame Address Type Thitizl wwalie
ooat (EM BOOL
noozil h HD_WDT_Reset

Jul

m

Uiz

Ladder Diagram (LD o n
) 4| EI:JD_\/’\I'DT_HEEETQ
E\DDDS
JUN
001 |jiji;
Structured Text (ST aonzih ien=1y:
) D003]jiji1:

Remarks on the Program:

e Inthe program, two subprograms will be called to executing tens of thousand times of
two FOR circles. If there are no HD_WDT_Resets instructions in this two subprograms,
or EN is FALSE, the PLC will hang because the scanning period is too long scanning
period.
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e The purpose of adding an HD_WDT_Reset instruction in the program is to clear the

time recorded in PLC hardware timer, so that the System Watch-Dog will not alarm.

Note:

The System Watch-Dog gives alarms by flashing the PLC error indicator light and glittering the operation indicator
light at the same time. Generally, the HD_WDT_Reset instruction is not ver necessary for the scanning period will

not be too long, usually last only several ten milliseconds. When the PLC hardware clock records a time of 300ms,
the Watch-Dog will give the alarm and stop the program.
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5.18 MONO-PHASE COUNTER
(HOLLYSYS_PLC_EX_CT.LIB)

5.18.1 HD_CTUD_T2—T2 High Speed Counter

Example of Ladder Diagram Language

HO_CTUD_T2

—RSTLD Q—
— P Chi—

—Edge_5Sel
—{UPDM
—{EXIUD_EM
—{INT_EHM

PARAMETER SPECIFICATIONS

Channel Specifications

10.0 Input of external high-speed count pulse
10.1 Input of external high-speed direction control
Input Data Type Function Description Value
: disabl
RSTLD BOOL enable 0: disabled
1: rising edge enabled
PV UINT set value of the counter 0—65535
0: disabled
0i i 1: rising edge
Edge_Sel BYTE 10.0 input p}JIse trigger . g edg
edge selection 2: falling edge
3: rising or falling edge
two functions:
1.Up/Down count
sele.ct|on 0: down count/download CV=PV
UPDN BOOL (valid when EXUD_EN =
0) 1: up count/reset CV=0
2. reset/download in the
initialization
external 10.1 direction
control enable 0:10.1 direction control disabled
EXUD_EN BOOL 10.1 high voltage: up 1:10.1 d!rectlon control enabled
count (at the time UPDN does not control up/down
10.1 low voltage: down count)
count
Enable interrupts when
the count value has been .
0: T2 interrupt when count value has been
reached .
reached disabled
INT_EN BOOL Interrupt occurs when .
~ B 1: T2 interrupt when count value has been
UPDN=0: CV=0
reached enabled
Interrupt occurs when
UPDN=1: CV=PV
Output Data Type Function Description Value
0: current value CV<PV(UPDN=1)or
Q BOOL indicate if the count CV=0(UPDN=0)
value has been reached 1: current value CV>PV(UPDN=1)or
CV<0(UPDN=0)
cv UINT current value 0—65535
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ASSOCIATED INSTRUCTION CONFLICT

HD_CTUD_T2

T2 internal counter,

HD_DCTUD_T2 .
- - 10.0, 10.1 pulse input

Can not use instruction B

HD_CTUD_T2 10.0 10.1
HD_CTUD_T3 10.2 10.3
HD_CTUD_T7 10.6 —

APPLICATION EXAMPLE (LD and ST)

—

VAR
M atne Address Type Tnitial walue Comment
Oonq |EM BoOoL
ooz | T_OR_F BooL
[0no3Example HOD_CTUD_T2
0ao4 \Mum INT

)

Ladder Diagram (LD

Example
HO_CTUD_T2

RETLD
50000—PY

1—Edge_5el

1qUFDM

1EXUD_EN

1INT_EM

CV—Mum

)

Structured Text (ST

000 |examplerstld:=en, pw=90000,edge_sel:=1,updn=1,exud_en:=1,int_en=1};
00024T_OR_F=example.q;
0003 Mum =exampla.CW,

Remarks on the Program:

Note:

UPDN = 1, after the power-on reset, CV=0, because EXUD_EN =1 at the time, UPDN
does not control the up/down count.

EXUD_EN =1, UPDN does not control the up/down count at the time; and the 10.1
direction control will enable up count at 10.1 high voltage and down count at 10.1 low
voltage.

INT_EN =1, for UPDN = 1, so when CV=PV, interrupt will be triggered by calling HD_TC2
interrupt event.

When EN is set and retained, HD_CTUD_T2 will be executed to reset the counting value
CV =0, UPDN does not control up/down count, at the time it will count whenever 10.0
reaches a rising edge, Num increase or decrease by 1 (related with 10.1 external
direction control), when count value reaches 50000, HD_TC2 interrupt event will be
triggered, Q outputs 1.

When EN is reset, the counting will be stopped, Q equals 0, CV retains the last value.

Refer to Appendix B for Interrupt Call.
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5.18.2 HD_CTUD_T3—T3 High-Speed Counter

Example of Ladder Diagram Language
HO_CTUD_T3
—RSTLD Q—
—P Chyi—
—Edge_Sel
—IPDOM
—EXUD_EM
—iINT_EM
PARAMETER SPECIFICATIONS
Channel Specification
10.2 Input of external high-speed count pulse
10.3 Input of external high-speed direction control
Input Data Type Function Description Value
0: disabled
RSTLD BOOL enable
1: rising edge enabled
PV UINT set value 0-65535
0: disabled
10.2 input pulse trigger 1: rising edge
Edge_Sel BYTE .
ge_ edge selection 2: falling edge
3: rising or falling edge
two functions:
1.Up/Down count select
UPDN BOOL (valid when EXUD_EN = 0: down count/download CV=PV
0) 1: up count/reset CV=0
2. reset/download in
the initialization
enable external 10.3
direction control 0:10.3 direction control disabled
EXUD_EN BOOL 10.3 high voltage: up 1:10.3 d!rectlon control enabled
count (at the time UPDN does not control up/down
10.3 low voltage: down count)
count
enable interrupts when
the count value has .
been reached 0: T3 interrupt when count value has been
. reached disabled
INT_EN BOOL interrupt occurs when
- 1: T3 interrupt when count value has been
UPDN=0: CV=0
. reached enabled
interrupt occurs when
UPDN=1: CV=PV
Output Data Type Function Description Value
0: current value CV<PV(UPDN=1) or
Indicate if the count CV=>0(UPDN=0)
Q BOOL
value has been reached | 1: current value CV>PV(UPDN=1) or
CV<09(UPDN=0)
cv UINT current value 0-65535
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ASSOCIATED INSTRUCTION CONFLICT

Associated Instruction

Used Instruction A B Associated Hardware Availability
HD_DCTUD_T3 T3 internal counter, . .

HD_CTUD_T3 . Can not use instruction B
HD_DCTUD32_T3 10.2,10.3 pulse input

APPLICATION EXAMPLE (LD and ST)

Variable Declaration

WAR
Hlame Address  Type Tnitial valie Comment
o001 (EM BOOL
000z |T_OR_F BO0L
0003 [Example HD_CTUD_T3
0004 (Murn UIMT
Programming Program
Language
U
Example
IE NI HD_CTUD_T3 T_?R_F
Ladder Diagram 11 RSTLD Q (
LD) 500009PY CW—Mum
( 14Edge_Sel
14UPDN
1<EXUD_EN
1HINT_EN

0001 |Exampleirstld=en,pv=50000 edge_sel=1 updn=1 gxud_en=1,int_en=13;
Q002(T_0OR_F=Example.i;
0003 Mum=Example. CV;

Structured Text (ST
)

Remarks on the Program:

e UPDN =1, after the power-on reset, CV=0, because EXUD_EN =1 at the time, UPDN
does not control the up/down count.

e EXUD_EN =1, UPDN does not control the up/down count at the time, and 10.3 direction
control will enable up count at 10.3 high voltage and down count at 10.3 low voltage.

e INT_EN =1, for UPDN =1, so when CV=PV, interrupt will be triggered by calling HD_TC3
interrupt event.

e WhenEN is set and retained, HD_CTUD_T3 will be executed to reset the counting value
CV =0, UPDN does not control the up/down count, at the time it will count whenever
10.2 reaches a rising edge, Num increase or decrease by 1 (related with 10.3 external
direction control), when count value reaches 50000, HD_TC3 interrupt event will be
triggered, Q outputs 1.

e When EN is reset, the counting will be stopped, Q equals 0, CV retains the last value.
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5.18.3 HD CTUD T4—T4 Normal Counter

Example of Ladder Diagram Language
HO_CTUD_T4
—{RESTLD Q—
—P Chy—
—Edge_5Sel
—{LIPDIM
—{EXLID_EM
—{IMT_EM
PARAMETER SPECIFICATIONS
Channel Specification
10.4 Input of external count pulse
10.5 Input of external direction control
Input Data Type Function Description Value
0: disabled
RSTLD BOOL enable
1: rising edge enabled
PV UINT set value 0—65535
0: disabled
Edge_Sel BYTE IO_.4 input pulse _ 1: risihg edge
trigger edge selection 2: falling edge
3: rising or falling edge
two functions:
1.Up/Down count
sele.ctlon 0: down count/download CV=PV
UPDN BOOL (valid when EXUD_EN =
0) 1: up count/reset CV=0
2. reset/download in the
initialization
enable external 10.5
direction control 0: 10.5 direction control disabled
EXUD_EN BOOL 10.5 high voltage: up 1:10.5 d!l’ECtIOI”I control enabled
count (at the time UPDN does not control up/down
10.5 low voltage: down count)
count
enable interrupts when
the count value has )
been reached 0: T3 interrupt when count value has been
. reached disabled
INT_EN BOOL interrupt occurs when
- 1: T3 interrupt when count value has been
UPDN=0: CV=0
. reached enable
interrupt occurs when
UPDN=1: CV=PV
Output Data Type Function Description Value
0: current value CV<PV(UPDN=1) or
indicates if the count CV=0(UPDN=0)
Q BOOL
value has been reached 1: current value CV=PV(UPDN=1) or
CV<O(UPDN=0)
cv UINT current value 0-65535
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ASSOCIATED INSTRUCTION CONFLICT

Associated Instruction

Used Instruction A B Associated Hardware Availability
T4 internal counter,
HD_DCTUD_T4 ,
HD_CTUD_T4 0.4, 10.5 pulse input Can not use instruction B
HD_DCTUD32_T3 T4 internal counter

APPLICATION EXAMPLE (LD and ST)

Variable Declaration

WAR
Mame Address  Type Tnitial value Comment
0001 (EM BOOL
0ooz |T_OR_F BooL
[ooo3|Example HD_CTUD T4
0004 |Mum UINT
Programming Program
Language
oot
Example
IENI HD_CTUD_T4

Ladder Diagram 11 RSTLD Q
LD) s0o00-{Py Cv—hum
( 1-{Edge_sel

1-{uPDH

1-{EXUD_EN

ANTEN |

0007 Exampleirstld=en, pv=50000,edoe_sel=1 updn=1exud_en=1,int_en=13;
Q00T _OR_F=Example.c;
0003 Mum:=Example.CY;

Structured Text (ST
)

Remarks on the Program:

e UPDN =1, after the power-on reset, CV=0, because EXUD_EN =1 at the time, UPDN
does not control the up/down count.

e EXUD_EN =1, UPDN does not control the up/down count, and 10.5 direction control will
enable up count at 10.5 high voltage and down count at 10.5 low voltage.

e INT_EN =1, for UPDN = 1, so when CV=PV, interrupt will be triggered by calling HD_TC4
interrupt event.

e WhenEN is set and retained, HD_CTUD_T4 will be executed to reset the counting value
CV =0, UPDN does not control the up/down count, at the time it will count whenever
10.4 reaches a rising edge, Num increase or decrease by 1 (related with 10.5 external
direction control), when the count value reaches 50000, HD_TC4 interrupt event will be
triggered, Q outputs 1.

e When EN is reset, the counting will be stopped, Q equals 0, CV retains the last value.
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5.18.4 HD _CTU_T7—T7 High Speed Counter

HO_CTU_TT
—LOAD Q—
— P CW—
—Edde_Sel
—INT_EM

PARAMETER SPECIFICATIONS

_ input of external high-speed count pulse

0: disabled
LOAD BOOL enable
1: rising edge enabled
PV UINT set value 0-65535
0: disabled
10.6 input pulse trigger 1: rising edge
Edge_Sel BYTE .
ge- edge Selection 2: falling edge
3: rising or falling edge
enable count value . .
0: T7 Count val h t t disabled
INT_EN BOOL reaches interrupt ountvalue reaches interrupt disavle

enabled

indicates if the count

1: T7 Count value reaches interrupt enable

0: current value CV<PV(UPDN=1) or
CV20(UPDN=0)

BOOL
Q value has been reached | 1:current value CV=PV(UPDN=1) or
CV<O(UPDN=0)
cv UINT current value 0-65535

ASSOCIATED INSTRUCTION CONFLICT

HD_CTU_T7

10.6 Pulse Input and Can not use B External Reset

HD_DCTUD_T2 10.6 External Reset pulse
pulse Input

Input
Fast_EXINT 10.6 Pulse Input and Can not use B Fast External
Fast ExINT E 10.6 Fast External Interrupt 3 | Interrupt 3 Pulse Input

ast_ExINI_ Pulse Input Channel

HD_TIMER_T7 T7 Can not use instruction B
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APPLICATION EXAMPLE (LD and ST)

Variable Declaration

WAR
Mame Address Type Trutial value Cotnment
0ao1 |EM BOoL
0002 |T_OR_F BOoL
0003 {Example HO_CTU_T?
0ao4 |Murm UINT
Programming Program
Language
o
Example
EN HD_CTU_T7

Ladder Diagram | | LOAD Q
(LD) 50000+F CWi—Mumn

1-Edge_5Sel

1-INT_EN

Structured Text (ST
)

0002 T_OR_F=example.q;

nooa3 _NI._JM::E}{ampIe.CV;

examplelload=en,pv=50000edge_sel=1,int_en=13;

Remarks on the Program:

e Edge_Sel=1, count by 1 when 10.6 input pulse s a rising edge.
e INT_EN =1, when the count value has been reached, INT_EN will trigger the HD_TC7
interrupt event.

e When EN is set and retained, HD_CTUD_T7 will be executed to reset the count value CV

=0, atthe time it will count whenever 10.6 reaches a rising edge, Num increase by 1,
when the count value is greater than or equals to 50000, the HD_TC7 interrupt event
will triggered, Q outputs 1.
e  When EN is reset, the counting will be stopped, Q equals 0 and CV retains the last

value.
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5.19 BI-PHASE COUNTER (HOLLYSYS PLC_EX_DCT.LIB)

5.19.1 HD_DCTUD_T2—T2 High Speed Bi-phase Counter

Example of Ladder Diagram Language
HO_DCTUD_T2
—EM Q—
—P%rmax CW—
—{Mode
—Fero_hode
PARAMETER SPECIFICATIONS
Channel Specification
10.0 external high-speed count pulse input A
10.1 external high-speed count pulse input B
10.6 external reset pulse input
Input Data Type Function Description Value
0: the counting disabled and the CV reset
EN BOOL enable 1: the counting enabled at CV=0. CV increases in
up count and decreases in down count
Mode BYTE select mode See Table 5-19-1 for details
Zero_Mode BYTE enable reset pulse See Table 5-19-1 for details
PVmax UINT set value range 0-65535
Output Data Type Function Description Value
Q BOOL indicate if the count is 0: up count CV<PV or down count CV>PV;
completed 1: up count CV=PV or down count CV<PV;
Ccv UINT current count value 0-65535
Parameter Parameter Specification
00: Disabled.
Mode 01: Count on the rising edge at phase A and phase B.
10: Count on the falling edge at phase A and phase B.
11: Count of 10.0 or 10.1 on the rising or falling edge.
00: Disabled. PV is valid. When CV=PV, CV is reset (10.6 invalid).
01: Reset pulse on the rising edge at 10.6 triggers CV reset (PVmax invalid).
Zero_Mode 10: Reset pulse on the falling edge at 10.6 triggers CV reset (PVmax invalid).
11: Reset pulse on the rising or falling edge at 10.6 triggers the reset of CV (PVmax
invalid).

Table 5-19-1 Detailed Specifications of Mode and Zero Mode Parameters

September 2008, Revision 1.0




Chapter 5: Expansion Instructions F7E]

ASSOCIATED INSTRUCTION CONFLICT

. Associated Instruction . TE(LAT
Used Instruction A B Associated Hardware Availability

T2 internal counter, . .
HD_CTUD_T2 . Can not use instruction B
- - 10.0, 10.1 pulse input

10.6 input of external reset Can not use instruction B

HD_CTU_T7 pulse, when using the external reset
HD_DCTUD_T2 10.6 pulse input pulse input A.
Fast_EXINT 10.6 input of external reset Can not use mstryctlon B for
pulse the fast external interrupt of

the 3 pulse input channels
10.6 pulse input of fast P P

Fast_EXINT_E ) when using the external reset
- - external interrupt 3 .
pulse input A.
SPECIFICATIONS OF PORT OCCUPIED BY TWO HIGH-SPEED Bi-phase counter
High-speed Counter | A Input of External Pulse B Input of External Pulse Input of External
Reset pulse
HD_DCTUD_T2 10.0 0.1 10.6
HD_DCTUD_T3 10.2 10.3 10.7
APPLICATION EXAMPLE (LD and ST)
Variable Declaration
VAR
Mame Address Type Tiitial walue Cotnment
o0 jen BOOL
0002 (example HD_DCTUD T2
|:||:||:|3 RUrn_Cy UIMT
0004 t2_term BOOL
Programming Program
Language
poat,
example
en HOD_DCTUD_T2 .
Ladder Diagram —] ——n Q “— —
(LD ) A00004PYmax CW—num_cy
I-{Mode
0—4Zero_Mode
0001 | exampleiEM=en PYmax=5000Mode:=3 Zaro_Made:=0},
Q0022 _term=example.q;
Structured Text (ST 0003 num_cv=example. Ch)
) 0004

Remarks on the Program:

e  When Mode=3, the rising or falling edge of 10.0 or 10.1 will trigger the counting.

e When Zero_Mode=0, 10.6 external reset pulse input will be invalid. When CV>PVmax,
cv=0.

e When EN is set and retained (on the rising edge), this instruction will be executed to
reset count value CV=0, the rising or falling edge of 10.0 or 10.1 will trigger the counting.
When CV>PVmax and CV =0, the counting will be restarted.

e When EN is reset, the counting will be stopped, Q equals to 0 and CV retains the last
value.
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5.19.2 HD_DCTUD_T3—T3 High Speed Bi-phase Counter

Example of Ladder Diagram Language
HD_DCTUD_T3
—EM QF—
—{Prmax ChV—
—{Mode
—Zern_Mode
PARAMETER SPECIFICATIONS
Channel Specification
10.2 external high-speed count pulse input A
10.3 external high-speed count pulse input B
10.7 external reset pulse input
Input Data Type Function Description Value
0: the counting disabled and the CV reset
EN BOOL enable 1: the counting enabled at CV=0. CV increases in
up count and decreases in down count
Mode BYTE select mode See Table 5-19-2 for details.
Zero_Mode BYTE enable reset pulse See Table 5-19-2 for details.
PVma UINT set value range 0-65535
Output Data Type Function Description Value
Q BOOL Indicate if the count is 0: up count CV<PV or down count CV>PV;
completed 1: up count CV=PV or CV<PV down count;
cv UINT current count value 0-65535
Parameter Parameter Specification
00: Disabled.
Mode 01: Count on the rising edge at phase A and phase B.
10: Count on the falling edge at phase A and phase B.
11: Count of 10.0 or 10.1 on the rising or falling edge.
00: Disabled. PV is valid. When CV=PV, CV is reset (10.7 invalid)
Zero Mode 01: Reset pulse on the rising edge at 10.7 triggers CV reset (PVmax invalid)
- 10: Reset pulse on the falling edge at 10.7 triggers CV reset (PVmax invalid)
11: Reset pulse on the rising or falling edge at 10.7 triggers CV reset (PVmax invalid)

Table 5-19-2 Detailed Specification of Mode and Zero Mode Parameters

ASSOCIATED INSTRUCTION CONFLICT

Used Instruction Associated . S
He I . Associated Hardware Availability
A Instruction B
T2 internal counter, . .
HD_CTUD_T2 Can not use instruction B

HD_DCTUD_T2

10.0, 10.1 pulse input

. Can not use instruction B
10.6 external reset pulse input,

HD_CTU_T7 when using the external

10.6 pulse input reset pulse input A.

Can not use instruction B for

Fast_ExINT .
10.6 external reset pulse input, the fast external Interrupt of
10.6 pulse input of fast external 3 pulse input channels when
Fast_EXINT_E interrupt 3 using the external reset
pulse input A.
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SPECIFICATION OF PORT OCCUPIED BY TWO HIGH-SPEED BI-PHASE COUNTERS

High Speed Counter | A Input of External Pulse B Input of External Pulse Input of External Reset
pulse

HD_DCTUD_T2 10.0 10.1 10.6

HD_DCTUD_T3 10.2 10.3 10.7

APPLICATION EXAMPLE (LD and ST)

Variable Declaration

WAR
M ame Address Type Initial walue Comtnent
ooot |Er BOOL
0o0z2 [T_oR_F BOOL
0003 Example HD_DCTUD T3
0004 |Mum UINT

Programming

Program
Language &
oot
Example
EN HD_DCTUD T3 T_OR_F
Ladder Diagram (LD | | EM Q {}
) 10000—+4PYmax CW—hum
1-{Mode
1-Zero_Mode

0001 |exampledEM:=en, pvmax=10000 mode:=1 zero_maode:=1};
Q00T _OFR_F=example.;
Q003 MNUM=example.CY;

Structured Text (ST
)

Remarks on the Program:

e  When Mode=3, the rising or falling edge of 10.3 will trigger the counting.

e When Zero_Mode = 1, PVmax will be invalid, when 10.7 reaches the rising ede, the reset
of CV will be triggered.

e When EN is set and retained (on the rising edge), this instruction is executed to reset
the count value CV=0, the rising or falling edge of 10.3 will trigger the counting. When
the rising edge at 10.7 triggers the reset of CV, counting will be restarted.

e  When EN is reset, the counting will be stopped, Q equals to 0 and CV retains the last
value.
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5.19.3 HD_DCTUD_T4—T4 Bi-phase Counter

Example of Ladder Diagram Language
HD_DCTUD_T4
—EM Q—
—{PVimay Ch—
—Mode
—Fero_Mode
PARAMETER SPECIFICATIONS
Channel Specification
10.4 external count pulse input A
10.5 external count pulse input B
11.0 external reset pulse input
Input Data Type Function Description Value
0: the counting disabled and the CV reset
EN BOOL enable 1: the counting enabled at CV=0. CV increases in
up count and decreases in down count
Mode BYTE select mode See Table 5-19-3 for details.
Zero_Mode BYTE enable reset pulse See Table 5-19-3 for details.
PVma UINT set value range 0-65535
Output Data Type Function Description Value
Q BOOL indicate if the count is 0: up count CV<PV or down count CV>PV;
completed 1: up count CV=PV or down count CV<PV;
cv UINT current count value 0-65535
Parameter Parameter Specification
00: Disabled
Mode 01: Count on the rising edge at phase A and phase B
10: Count on the falling edge at phase A and phase B
11: Count of 10.4 or 10.5 on the rising or falling edge
00: Disabled. PV is valid. When CV=PV, CV is reset (11.0 invalid)
01: Reset pulse on the rising edge at 11.0 triggers CV reset (PVmax invalid)
Zero_Mode 10: Reset pulse on the falling edge at 11.0 triggers CV reset (PVmax invalid)
11: Reset pulse on the rising or falling edge at 11.0 triggers the reset of CV (PVmax
invalid)

Table 5-19-3 Detailed Specifications of Mode and Zero Mode Parameters

ASSOCIATED INSTRUCTION CONFLICT

Associated Instruction

Used Instruction A

B

Associated Hardware

Availability

HD_DCTUD_T4

HD_CTUD_T4

T4 internal counter,
10.4, 10.5 pulse input

HD_DCTUD32_T3

T4 internal counter

Can not use instruction B

Fast_ExXINT

Fast_ExXINT_E

11.0 external reset pulse
input,

11.0 pulse input of fast
external interrupt 1

Can not use instruction B for
the east external interrupt of 1
pulse input channel when
using the external reset pulse
input A.
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243

APPLICATION EXAMPLE (LD and ST)
Variable Declaration
WAR
Mame Address Type Tritial walue Cotmment
oot (EM BOOL
onoz | T_OR_F BOOL
0003 |Exarnple HD_DCTUD_T4
noos (Murm UINT
Programming Program
Language
Example

EN HD_DCTUD_T4 - TOR.
Ladder Diagram | | EN 2 — —
(LD) 50000—-|PYmax CY—Num

3Mode

0—4Zero_Mode

Structured Text 0001 |jexamplelEM=en, pvmax=50000 mode:=3,zero_mode:=0};
(ST) Q002 T _OR_F=example.i;

nooz _NUM::example.Cv;

Remarks on the Program:

e  When Mode=3, the rising or falling edge of 10.4 or 10.5 will trigger the counting.

e When Zero_Mode=0, input of 11.0 external reset pulse will be invalid. When CV>PVmax,
Cv=0.

e When EN is set and retained, this instruction is executed to reset the count value CV=0,
the rising or falling edge of 10.4 or 10.5 will trigger the counting. When CV2PVmax, CV is
0, the counting will be restarted.

e  When EN is reset, the counting will be stopped, Q equals to 0 and CV retains the last
value.
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5.20 BI-PHASE 32-BIT COUNTER
(HOLLYSYS_PLC_EX DCT32.LIB)

5.20.1

HD_DCTUD32_T3—32-bit High Speed Counter

HO_DCTUD32_T3

—EM 8]
—hlode Ch
—UPDM

PARAMETER SPECIFICATIONS

carry for counting value
between -32767 — 32768)

indicate if the counting has

BOOL
00 been started

10.2 external high-speed count pulse input A
10.3 external count pulse input B
EN BOOL enable 0: disabled
1: rising edge enabled
0: disabled
1: the rising edge or falling edge at 10.3
Mode BYTE select mode 2: the rising edge or falling edge at 10.2
3: the rising edge or falling edge at 10.2 or
10.3
direction of the carry (low
16-bit to high16-bit) (no 0: up
UPDN BOOL need to set direction of the ’
1: down

0: counting stopped
1: counting started

Ccv

DWORD current count value

-2147483648-2147483647

ASSOCIATED INSTRUCTION CONFLICT

HD_DCTUD32_T3

Can not use instruction

T3 internal counter,
HD_CTUD_T3 10.2, 10.3 pulse input
HD_CTUD_T4 T4 internal counter
WD DCTUD T3 T3 internal counter, B
- - 10.2, 10.3 pulse input
HD_DCTUD_T4 T4 internal counter
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APPLICATION EXAMPLE (LD and ST)
Variable Declaration
M arrne Address Type Initial value
oot |EM BooL
0002 |T_OR_F BOOL
0003 |Example HD_DCTUD32_T3
n004{UD BOOL
0005 (Mum DWWORD
Programming Program
Language
poat,
Example
EN HD_DCTUD3Z T3 T_ORF
Ladder Diagram p———rn Q { H
(LD ) 3-{Mode CY— Mum
LD—UPDR
0001 | ExampleiER=EMN, mode=3,FDON=LI00;
Structured Text (ST 000Z|Mum =Example.Cy:
) 0003[T_OR_F=Example.0]

Remarks on the Program:

e  When Mode=3, the rising or falling edge of 10.2 or 10.3 will trigger the counting.

e  UD controls direction of the carry from low 16-bit to high 16-bit.

e When EN is set and retained, this instruction will be executed to reset the count value
CV=0, the rising or falling edge of 10.2 or 10.3 will trigger the counting. When CV reaches
32767, if another up count is needed the UD shall be ensured to be equal to 1,
otherwise error will occur in the counting.

e If ENis reset, the counting will be stopped, Q equals to 0 and CV retains the last value.
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5.21 INTERRUPT TIMER (HOLLYSYS_PLC_EX TIMER.LIB)

5.21.1 HD_TIMER_T7—Interrupt Timer

Example of Ladder Diagram Language
HDO_TIMER_TYV
—EHM Q—
—FERIOD Ch—
—INT_EM
—M2DE
PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
EN BOOL enable 0: disabled
1: rising edge enabled
PERIOD DWORD set value(us) 100-2680000
0: set ti | tt teint t
INT_EN BOOL enable T7 Interrupt settime vaiue not to generate interrup
1: set time value to generate interrupt
0: risi dge tri d
MODE BOOL select mode rsing e' ge trisgere
1: level triggered
Output Data Type Function Description Value
Q BOOL indicate if the setting 0: EN i.s reset .
has been completed 1: setting completed and retained
cv DWORD current value(ns) 0-2680000000
ASSOCIATED INSTRUCTION CONFLICT
Used Instruction A :ssocnated Instruction Associated Hardware Availability
HD_TIMER_T7 HD_CTU_T7 T7 Can not use instruction B
APPLICATION EXAMPLE (LD and ST)
Variable Declaration
WAR
Mame Address Type Tnitial value Comment
o007 (EN BOOL
0002 |[Example HO_TIMER_T7
0003 [PTime DWORD
o004 |T_OR_F BOOL
Programming Program
Language
Exarmple
EN HO_TIMER_T?
Ladder Diagram (LD ) EN @
30000-PERIOD CV—PTime
1-{INT_EN
0-MODE
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0001 (exampleden=en,period:=30000,int_en:=1 mode:=0},
Structured Text (ST ) 0002 T_OR_F=example.q,
O003{FPTIME =example.CV,

Remarks on the Program:

e When EN is set and retained (on the rising edge ), Q equals 1; because INT_EN is 1, an
HD_TC7 interrupt event will be triggered every 30000us. Call the execution program of
HD_TC7 interrupt event through the system events of PowerPro, CV will show values of
the current passed time in ns.

e When EN is reset, the generating of HD_TC7 interrupt event will be stopped, Q equals
to 0.



LM MICRO PLC INSTRUCTION REFERENCE MANUAL

5.21.2 HD CLEAR T7—Reset Timer

Example of Ladder Diagram Language

HO_CLEAR_T7

—EMN:BOOL G BOOL—
—FERIOD : DWORD CY: DWORD—

PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
0: disabled
EN BOOL enable Isab'e
1: enabled
PERIOD DWORD Set maximum time (us) 100-2680000
Output Data Type Function Description Value
Q BOOL indicate if the reset has 0: not completed
been completed 1: completed
oV DWORD F:Ss)sed time before clear 0-2680000000
APPLICATION EXAMPLE (LD and ST)
Variable Declaration
WAR
Mame Address Twpe Tratiad walye Cotntment
0o | en BOOL
0002 |example HO_Clear_T7
0003 T_OR_F BOOL
0004 |shijian WWORD
Programming Program
Language
)
example T ORF
. En HD_Clear_T7 _OR_
Ladder Diagram (LD ) | | EN Q {
10000-{PERIOD Cy—shijian
0001 |(exampleden=en,period:=10000);
Structured Text (ST ) 0002(T_OR_F=example @
0003 =hijian=example. GV,

Remarks on the Program:

e  Operated with HD_TIMER_T7 and fast external interrupt, this instruction is used to
measure pulse width. For example, start up the HD_TIMER_T7 and the fast external
interrupt in the main program, then define 10.6 to capture the rising edge and falling
edge of fast external interrupt, call HD_CLEAR_T7 in the interrupt. When the rising
edge at 10.6 and the interrupt is generated, the instruction can be called to initialize T7,
and interrupt will be re-generated when the falling edge of 10.6 occurs again, the pulse
width will be stored to CV (in ns), and T7 will be reset.
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e The values of PERIOD in HD_CLEAR_T7 and HD_TIMER_T7 should be the same,
otherwise the value of CV may appear errors.

5.21.3 HD_STOP_T7—Stop Timer

HO_STOP_T¥

—EM Q—

PARAMETER SPECIFICATIONS

0: disabled
BOOL
_ 1: enabled

0: not stopped or EN disabled

Q BOOL Indicate the stop
1: stopped
APPLICATION EXAMPLE (LD and ST)
VAR
M ame Address Type Tnitial walue Comment

00014 en BOOL

0002 |example HD_STOP_TT

o003 (T_OR_F BooL

oot
q example
I).adder Diagram (LD an B EToP T | T OR_F
—] EN Q —

Structured Text (ST 0001 [exampleden=any,
) 000 T_OR_F=example.Q;

Remarks on the Program:

e Operated with HD_TIMER_T7, this instruction is used to stop HD_STOP_T7.
e T7timer is started by the calling of HD_TIMER_T7 and stopped by the execution of
HD_STOP_T7.
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5.22 EXTERNAL INTERRUPT

(HOLLYSYS_PLC_EX_EXINT.LIB)

5.22.1

Fast_EXINT—TFast External Interrupt

Example of Ladder Diagram Language

FAST_EXINT
—iEM G—
—hlode

PARAMETER SPECIFICATIONS

Channel Specification

11.0 fast external interrupt 1 pulse input (inapplicable to LM3104, LM3105)
10.7 fast external interrupt 2 pulse input
10.6 fast external interrupt 3 pulse input
Input Data Type Function Description Value
0: disabled
EN BOOL enable L
1: rising edge enabled
Mode BYTE Set interrupt mode See table 5-22-1 for details.
Output Data Type Function Description Value
i i i i 0: incorrect settin
Q BOOL Indicate if the interrupt is : g
correctly set 1: correct setting
Bits
7 | 6 5 | 4 3 2 1 0
interrupt 3 interrupt 2 interrupt 1 null

Setting of Interrupt n (n=1. 2. 3)

Disabled: 00

Rising edge trigger: 01
Falling edge trigger: 10
Rising or falling edge trigger: 1 1

Table 5-22-1 Detailed Specifications of Mode Parameters

ASSOCIATED INSTRUCTION CONFLICT
U : :
sed Instruction Assoua'fed Associated Hardware Availability
A Instruction B
10.6 pulse input of fast external | Can not use instruction B when using
HD_CTU_T7 interrupt 3 the pulse input A of fast external
10.6 pulse input interrupt 3
10.6 pulse input of fast external | Can not use the external reset pulse
HD_DCTUD_T2 | interrupt3 input channel B when using the pulse
10.6 external reset pulse input input of fast external interrupt 3
Fast_ExINT -
10.7 pulse input of fast external | Can not use the external reset pulse
HD_DCTUD_T3 | interrupt 2 input channel B when using the pulse
10.7 external reset pulse input input of fast external interrupt 2
11.0 pulse input of fast external | Can not use the external reset pulse
HD_DCTUD_T4 | interrupt 1 input channel B when using the pulse
11.0 external reset pulse input input of fast external interrupt 1

September 2008, Revision 1.0




Chapter 5: Expansion Instructions

WAR
Mame Address Type Tnitial walue Comment
aoan1 jen BooL
;nuuzgexample Fast ExINT
0003 |T_OR_F BOOL

oot |
example
Ladder Diagram (LD en Fast_ExNT
) | | EN Q
16#54Mode
Structured Text (ST) 0001 (exampleden=en mode:=16#54);
ructured tex Q002 T_OR_F=example.q;

Remarks on the Program:

e When EN is set and retained, Q equals 1; as shown in the table below, whenever 10.6,

10.7, 11.0 reach a rising edge, the setting value of Mode is 16#54 (2#01 01 01 00), the
three fast external interrupts are all set as rising edge triggers.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
interrupt 3 interrupt 2 interrupt 1 interrupt O
0 1 0 1 0 1 null
e Call the corresponding interrupt program by system event of PowerPro to trigger the
related fast external interrupt.
e When EN is reset, 10.6, 10.7, 11.0 stop receiving interrupt pulse, and Q equals 0.
Note:

FAST_EXINT is applicable to modules that have a 28K program memory space.
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5.22.2 Fast_EXINT_E—TFast External Interrupt

Example of Ladder Diagram Language
FAST_EXIMT_E

—EM Q—

—{hode
PARAMETER SPECIFICATIONS
11.1 fast external interrupt O pulse input (inapplicable to LM3104, LM3105)
11.0 fast external interrupt 1 pulse input (inapplicable to LM3104, LM3105)
10.7 fast external interrupt 2 pulse input
10.6 fast external interrupt 3 pulse input

0: disabled

EN BOOL enable sable

1: rising edge enabled
Mode Set interrupt mode See table 5-22-2 for details.

indicate if the interrupt is 0: incorrect setting

BOOL
correctly set 1: correct setting

7 6 5 4 3 2 1 0
interrupt 3 interrupt 2 interrupt 1 interrupt 0
Disabled: 00
Rising edge trigger: 01
Falling edge trigger: 10
Rising or falling edge trigger: 11

Table 5-22-2 Detailed Specification of Mode Parameters

ASSOCIATED INSTRUCTION CONFLICT

HD_CTU_T7

10.6 pulse input of fast external
interrupt 3

10.6 pulse input

Can not use instruction B when
using the pulse input A of fast
external interrupt 3

HD_DCTUD_T2

10.6 pulse input of fast external
interrupt 3
10.6 external reset pulse input

Can not use the external reset
pulse input channel B when using
the pulse input of fast external
interrupt 3

Fast_ExXINT_E

HD_DCTUD_T3

10.7 pulse input of fast external
interrupt 2
10.7 external reset pulse input

Can not use the external reset
pulse input channel B when using
the pulse input of fast external
interrupt 2

HD_DCTUD_T4

11.0 pulse input of fast external
interrupt 1
11.0 external reset pulse input

Can not use the external reset
pulse input channel B when using
the pulse input of fast external
interrupt 1
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APPLICATION EXAMPLE (LD and ST)

WAR
Mame Address Type Initial value Comument

naod [en BOOL
[ooozi{example Fast_ExINT_E

0003 (T_OR_F BOOL

0001
example
Ladder Diagram &n Fast_ExINT_E
(LD) | | EN @
16#55mode

Structured Text Jexamplelen=en, mode:="163259),
(ST) YT_OR_F=example.c,

Remarks on the Program:

e The setting value of Mode is 16#55 (2#01 01 01 01) (see the table below), the four fast
external interrupts are set as rising edge triggers.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
interrupt 3 interrupt 2 interrupt 1 interrupt 0
0 1 0 |1 0 |1 0 1

e When EN is set and retained (on the rising edge), Q equals to 1; whenever 10.6, 10.7,
11.0, 11.1 reach a rising edge, the corresponding interrupt program will be called by the
system event of PowerPro to trigger the related fast external interrupt.

e WhenEN isreset, 10.6, 10.7, 11.0, 11.1 stop receiving interrupt pulse, and Q equals 0.

NOTE:
Fast_ExXINT_E is applicable to modules that have a 120K program memory space.
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5.23 PULSE OUTPUT (HOLLYSYS_PLC_EX PT.LIB)

5.23.1 PTO_ PWMO0—PTO/PWM Pulse Output

Example of Ladder Diagram Language

FTO_PYyhiO
—1EM GCi—
—hode Pout_Mumber—
—Feriod
—Duty
—F_Mumber

PARAMETER SPECIFICATIONS

Channel Specification

Q1.1 high speed pulse output (Mode=0, 1, 2, 3)

Q1.0 high speed pulse complementary output (Mode=2, 3)
Input Data Type Function Description Value

EN BOOL enable 0: disabled

1: rising edge enabled

select the mode of
pulse output
(when Mode=1. 3,

0: Q1.1 outputs PTO
1: Q1.1 outputs PWM

transmission

Mode BYTE . .
P_Number invalid, 2:Q1.1 and Q1.0 complementary outputs PTO
Pout_Number outputs | 3:Q1.1 and Q1.0 complementary outputs PWM
0)

Period DWORD Set period (us) See table 5-23-1 for details.

Duty BYTE duty 0-100 (always 50 for PTO)

P_Number DWORD number of pulse 0-4294967295

Output Data Type Function Description Value

Q BOOL indicate the pulse 0: transmission stopped

1:in transmission

number of pulse

Pout_Number DWORD .
transmitted

0-4294967295

Module Type PTO PWM

LM3106 50-335000 50-335000
LM3106A 20-335000 10-335000
LM3108 50-335000 50-335000

Table 5-23-1 Specification of Period Parameters

ASSOCIATED INSTRUCTION CONFLICT

Associated Instruction

Used Instruction A Associated Hardware Availability

B

PTO_PWMO

PTO_PWMO_Run

T12 Can not use instruction B.

PTOCtr]_0
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APPLICATION EXAMPLE (LD and ST)

Variable Declaration

00014 en BOOL
0002 |example FTO_PWWhil
0003 |Mum DWORD
noo4 |T_OR_F BOOL
Programming Program
Language
EE
example
IE” : PTO_PWiMO
| | EN 0 —
Ladder Diagram (LD ) 2-{Mode Pout_Mumber—hum
100—+Periad
B0 Duty
100-P_Murnber
0001 examplelen=en,mode =2 period:=100,duty=60,p_number=1003;
Structured Text (ST ) 0002 T_OR_F=example.q;
0003 Murm=example Fout_Mumber;

Remarks on the Program:

e WhenEN is set and retained, Q1.1 and Q1.0 will transmit pulse in reverse voltage
(Mode=2) at a pulse frequency of 1s / 100us = 10K (Period=100 ), Num is the number of
pulse transmitted, Q equals 1 and retains, totally 10000 pulses will be transmitted in a
round and it will stop when transmission is over, Q equals 0.

e If ENis reset during the transmission, Q1.1 and Q1.0 stop transmitting pulses, Q equals
0, and Num retains the current value.

e  When Mode=2, PTO will be outputted with 50 duty (at the time, duty shall always be50,
no matter what is the input value of Duty).
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5.23.2 PTO_PWM1—PTO/PWM Pulse Output

Example of Ladder Diagram Language

—EHR
—{hiode
—Period

— Dty
—P_Mumber

FTO_PYyii

Q—

Fout_Mumberp—

PARAMETER SPECIFICATIONS

Channel Specification
Q0.3 high speed pulse out (Mode=0, 1)
Input Data Type Function Description Value
0: disabled
EN BOOL enable .|s.a €
1: rising edge enabled
Select the mode of pulse ou.tput. 0: Q0.3 outputs PTO
Mode BYTE (when Mode=1, P_Number invalid, 1: Q0.3 outputs PWM
Pout_Number outputs 0) T P
Period DWORD set period (us) See table 5-23-2 for details.
Duty BYTE duty ;)—100 (always 50 for PTO mode
P_Number DWORD number of pulse 0-4294967295
Output Data Type Function Description Value
. . 0: transmission stopped
Q BOOL Indicate the pulse transmission . .
1:in transmission
Pout_Number DWORD number of pulse transmitted 0-4294967295

Module Type PTO PWM

LM3104-CDT 50-2630000 50-2630000
LM3106-CDT 50-2630000 50-2630000
LM3108-CDT 50-2630000 50-2630000

Table 5-23-2 Specification of Period Parameters

ASSOCIATED INSTRUCTION CONFLICT

Used Instruction A QSSOCIatEd instruction Associated Hardware Availability
PTO_PWM1_Run T8, T13

PTO_PWM1 Can not use instruction B
PTOCtrl_1 T13
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APPLICATION EXAMPLE (LD and ST)
Variable Declaration
VAR
M ame Address Twpe Tnitial value Cotmment
ooat (en BOOL
Uuuz exarmple PTC_Pyyr1
0003 |T_OR_F BOOL
0o04 (Murm DWORD
Programming Program
Language
)
example
En PTO_PYVhi1
Ladder Diagram | | EN a
(LD) 1—Mode Pout_Murnber—nHum
100Period
60-{Duty
1004P_Mumber
Structured Text 001 example.{en.:en,mud_e.ﬂ Jperiod: =100 duty=60p_number=100},
(sT) Q00T _OFR_F=example.;
0003 Mum=example Pout_Mumber;

Remarks on the Program:

e When EN is set and retained, Q0.3 starts to transmit pulses at a pulse frequency of 1s /
100us = 10K and 60 Duty, Num is the number of pulse transmitted, Q equals 1 and
retains.

e When EN is reset, Q0.3 stop transmitting pulses, Q equals 0, Num retains the current
value.

e  When Mode=1, PTO will be outputted with 50 duty.
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5.24 ACCELERATED AND DECELERATED PULSE OUTPUT
(HOLLYSYS_PLC_EX PTRUN.LIB)

5.24.1 PTO PWMO RUN—PTO PWM Accelerated and Decelerated

State—

Pulse Out
Example of Ladder Diagram Language
PTO_PWi0_RLUMN
—1{Em
—hode Fout_Mumber—
—Start_End_Fre  Accel_Mumber—
—Run_Fre
—Accel_Fre
—Accel_Swich
— Dty
—FP_Mumber

Function Description

e If Start_End_Fre>Run_Fre, decelerated running and in any mode run as decelerated---

constant speed.

e [f Start_End_Fre<Run_Fre, accelerated running, and in PTO mode run as accelerated—
constant speed—decelerated (accelerated and decelerated are symmetrical ), in PWM
mode run as accelerated—constant speed.

e If Start_End_Fre=Run_Fre, constant speed, and Accel_Fre, Accel_Swich are invalid at

the time.
PARAMETER SPECIFICATIONS
Input Data Type Function Description Value
EN BOOL enable 0: disabled
1: rising edge enabled
Select the mode of pulse 0:Ql.1 outputs PTO
output 1: Q1.1 outputs PWM
Mode BYTE (when Mode=1, 3, iTgll and Q1.0 complementary outputs
P_Number invalid, 3:Q1.1and QL0 | ¢ tout
Pout_Number outputs 0) :Ql.1an .0 complementary outputs
PWM
Start_End_Fre DWORD Start & end frequency(Hz) See table 5-24-1 for details.
Run_Fre DWORD Running frequency(Hz) See table 5-24-1 for details.
Accel Fre DWORD accgl.erated frequency (Hz,
- positive)
Accel_Swich BOOL frequency change switch 0: not changed 1: changed
Duty BYTE duty 0-100(always 50 in PTO mode)
P_Number DWORD number of pulse 0-4294967295
Output Data Type Function Description Value
i 0: transmission stopped
State BOOL Indlcatg the pulse ' i I . pp
transmission 1:in transmission
number of pulse
Pout_Number DWORD transmitted (valid in mode 0-4294967295
0and?2)
number of pulse
Accel_Number DWORD transmitted in accelerated 0-4294967295
stage
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Module Type PTO PWM
LM3106 3-20000 3-20000
LM3106A 3-50000 3-100000
LM3108 3-20000 3-20000

Table 5-24-1 Specifications of Start End Fre and Run_Fre parameters

ASSOCIATED INSTRUCTION CONFLICT

. Associated Instruction . T
Used Instruction A B Associated Hardware Availability
PTO_PWMO_Run PTO_PWMO T12 Can not use instruction B.
APPLICATION EXAMPLE (LD and ST)
Variable Declaration
WAR
Mame Address Type Tnitial value Comment
aoot (en BoOoL
0oz (T_OR_F BOOL
0003 [AledTime TCM
0004 Mum DWwWOoRD
0005 [Swich BOOL
0006 example PTO_PIAMO_Run
0aa7 [AccelMum DWWORD
Programming Program
Language
(I [u]uf]
) AlerTime )
en Swich TON Swich
] | |
11 /| IN = {)
Wa0ms—-PT ETH—
poo2
Ladd q example
adder Diagram (LD en FTo_PAHO_Ran T OR_F
) | | EN State {)
0—Mode Pout_Mumber—mhum
40045tart_End_Fre  Accel_Mumber—AccelMum
5000-{Run_Fre
100—<Aceel_Fra
Swich—Accel_Swich
50—-{Duty
1000000—P_Murmber

Structured Text (ST
)

0001|AaledTimelin=en ARD MOT swich,pt=f20ms);
00021 SWICH=AlerTime. 2,

0006|T_OR_F =example. State;
o000y UM =example Pout_Mumher,
0008AccelMum=example Accel_Mumhber;

0004|examplefen=en,mode=0,start_End_Fre:=400,Run_Fre:=5000Accel_Fre:=100,
0005Accel_Swich:=Swich,duty:=50,P_Mumber=1000000};
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Remarks on the Program:

e When EN is set and retained, Q1.1 starts to transmit pulses at a pulse frequency of
400Hz, Num is the number of pulses transmitted, AccelNum is 0. After this, the pulse
frequency will increase by 100Hz each 20ms until pulse frequency reaches 5000Hz,
AccelNum is the number of pulse transmitted in the accelerated stage (affected by
scanning period); and then run with constant speed in 5000Hz, because Mode=0, it will
decelerate when the rest pulses are equal to the pulses transmitted in accelerated
stage until the transmission of 1000000 pulses is finished, stop transmitting, when the
next scanning period arrives, AccelNum is reset to 0, Numretains until EN reaches rising
edge again.

e When EN is reset, Q1.1 stop transmitting, Q equals 0.

e  When Mode=0, PTO will be outputted with 50 Duty (Duty will always be 50, no matter
what is the input value of Duty).
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PTO PWM1 RUN—PTO PWM Accelerated and Decelerated
Pulse Output

Example of Ladder Diagram Language

FTO_PW¥Whi1_RLUMN

—EM Statel—
—{Maode Fout_Mumber—
—{Stan_End_Fre  Accel_Mumber—
—{Fun_Fre
—accel_Fre
—Accel_Swich
— Dty
—{P_HMumhber

Function Description

If Start_End_Fre>Run_Fre, decelerated running and in any mode run as decelerated---
constant speed.

If Start_End_Fre<Run_Fre, accelerated running, and in PTO mode run as accelerated—
constant speed—decelerated (accelerated and decelerated are symmetrical ), in PWM
mode run as accelerated—constant speed.

If Start_End_Fre=Run_Fre, constant speed, and Accel_Fre, Accel_Swich are invalid at

the time.

PARAMETER SPECIFICATIONS

Channel Specification

Q0.3 high speed pulse output (Mode=0, 1)
Input Data Type Function Description Value
0: disabled
EN BOOL enable .|s.a €
1: rising edge enabled
Select the mode of
pulse output
= . . PT
Mode BYTE (when Mod.e 1,'3, 0: Q0.3 outputs PTO
P_Number invalid, 1: Q0.3 outputs PWM
Pout_Number outputs
0)
Start_End_Fre DWORD ?:;;t & end frequency See table 5-24-2 for details.
Run_Fre DWORD Running frequency (Hz) | See table 5-24-2 for details.
Accel_Fre DWORD accelera't('ed frequency
(Hz, positive)
Accel_Swich BOOL fre_quency change 0: not changed 1: changed
switch
Duty BYTE duty 0-100(always 50 in PTO mode)
P_Number DWORD number of pulse 0-4294967295
Output Data Type Function Description Value
indi 0: transmission stopped
State BOOL |nd|catg the pulse _ i I . pp
transmission 1:in transmission
number of pulse
Pout_Number DWORD transmitted (valid in 0-4294967295
mode 0 and 2)
number of pulse
Accel_Number DWORD transmitted in 0-4294967295
accelerated stage
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Module Type PTO PWM
LM3104 1-20000 1-20000
LM3106 1-20000 1-20000
LM3106A 1-50000 1-100000
LM3108 1-20000 1-20000

Table 5-24-2 Specification of Start End Fre and Run_Fre parameters

ASSOCIATED INSTRUCTION CONFLICT

A i | i
Used Instruction A Bssoaated nstruiction Associated Hardware Availability
PTO_PWM1 T8, T13
PTO_PWM1_Run — Can not use instruction B
- - PTOCtrl_1 T13

APPLICATION EXAMPLE (LD and ST)

Variable Declaration

WAR
Mame Address Type Tritial watue  Cofrment
oood (en BOOL
n002{T_OR_F BOOL
0003 |AledTime TOMN
0oo4 (Mum DWORD
0005 (Swich BoaL
0006 |example FTO_PWh1_Run
0007 jAccelMum DwWoRD
Programming Program
Language
0a01
_ AlertTime _
en Swich TON Swich
— /i N Ry o (
W20ms-H{PT ET—
ooz
. example
Ladder Diagram an STo PR T OR_F
(LD) | | EN State { —
1-{Mode FPout_Mumber—mMum
400—5tart_End_Fre  Accel_Mumber—AccelMum
A000—-4Run_Fre
100Accel_Fre
Swich—Accel_Swich
604Dty
1000000—+P_MNumber

No01{AlertTimetin=en AND MOT swich, pt=&E20ms);
0002 SwWICH=AlertTime. Q;

non3
0004{exampleden=en,mode=1, start_End_Fre=400 Run_Fre:=4000Accel_Fre:=100,
0005|Accel_Swich:=Swich,duty=60,P_kumber=1000000};

) DO0B|T_OR_F=example.State;

0007 MUM:=example. Pout_MNumber;

0008|AccelMum:=example Accel_Mumber;

Structured Text (ST
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Remarks on the Program:

When EN is set and retained (on the rising edge), Q0.3 starts to transmit pulses at the
pulse frequency of 400Hz, Num is 0, AccelNum is 0. After that, pulse frequency
increases by 100Hz each 20ms until pulse frequency reaches 5000Hz, AccelNum is the
number of pulse transmitted in accelerated stage (affected by scanning period ), and
then run at 5000Hz.

When EN is reset, Q0.3 stop transmitting, Q equals O.

When Mode=1, P_Number=1000000 is invalid, PWM will be outputted with its Duty set
to 60, Q0.3 will transmit until EN is reset to 0.

Method of controlling the acceleration and deceleration Curve of Stepper Motor

Stepper motor can control position and speed by open loop control without feedbacks.
However, because there is no feedback of load positions, stepper motor must respond to
the change of excitation accurately. If the frequency of excitation is not correctly selected,
motor cannot move to the new position, then there will be a permanent error between
actual load position and expected position, out-of step or over-swing will occur. Hence, out-
of step or over-swing shall be avoided in the open loop control system of stepper motor.

Out-of step or over-swing occurs respectively at the startups and stops of the motor.
Generally the limit startup frequency is low and the required running frequency is high. If
motor starts up directly at the required running frequency which is higher than the limit
startup frequency, motor cannot start up normally, out-of step may occur, or more
seriously, the motor will not be able to start. After the system is running, if the sending of
pulses stops immediately at the termination, the motor will pass balanced position for the
system. If the load inertia is too large, motor will stop at the next balanced position near

termination.

To avoid the out-of step and over-swing, the acceleration and deceleration control shall be
executed at the starts and stops of stepper motors, as shown in figure 5-24-1, where “Is”
indicates startup frequency, “hs” indicates running frequency.

f
Cotistant
hs ; i
Accelerate i
i i Decelerat
i Pulze number p i Loeetae
1z : :
5 ! >y
Ll ! L2 1 L3

- -4

Figure 5-24-1 Acceleration and Deceleration Curve of Stepper Motor

L2 is running, L1 is acceleration, L3 is deceleration. According to the definition of “out-of
step”, motor will out-of step if frequency change at L1, L3 is larger than the change of
responding frequency and motor may stop and influence system. So, the correct control of
acceleration and deceleration must be executed in stepper motors.
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fs +3

fs +2

1:'s+1

v

Figure 5-24-2 Discretization Process of Speed

In PLC acceleration and deceleration controlling processes, discrete method is generally
used to approach the ideal curve. In acceleration or deceleration, the speed does not
change continuously, but change at different stages. The At at each stage shall be
determined to approach the required slope of acceleration and deceleration, as shown in
figure 5-24-2. The faster the acceleration, the less the At . At can be determined
theoretically or experimentally according to the principle of high speed without out-of step.
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Appendix A

A.1 LMINSTRUCTION FAST-CHECK LIST

LM MICRO PLC INSTRUCTION REFERENCE MANUAL

Appendix

Basic Instructions
Instruction Type Instruction Specification Instruction Name Library
Addition ADD (FUN)
Multiplication MUL (FUN )
Arithmetic Subtraction SUB (FUN) none
Operators
Division DIV (FUN )
Modulo Division MOD (FUN)
Assignment Assignment MOVE (FUN ) none
Operator
Bitwise AND AND (FUN)
Bitwise OR OR (FUN)
Logical Operators none
Bitwise XOR XOR (FUN )
Bitwise NOT NOT (FUN )
Left-shift SHL (FUN )
Right-shift SHR (FUN )
Bit-Shift Operators none
Rotation to the left ROL (FUN )
Rotation to the right ROR (FUN)
Binary selection SEL (FUN)
Returns the greater of 2 MAX (FUN )
values
Selection Returns the lesser of 2 MIN (FUN ) none
Operators values
Limits the value range LIMIT (FUN )
Select a value out of a MUX (FUN )
group of values
Greater than GT (FUN)
Less than LT (FUN)
Comparison Greater or equal GE (FUN)
none
Operators Lesser or equal LE (FUN )
Equal EQ (FUN)
Not equal NE (FUN)
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Instruction Type Instruction Specification Instruction Name Library
BOOL_TO conversions BOOL_TO_<TYPE>(FUN)
BYTE_TO conversions BYTE_TO_<TYPE>(FUN)
DATE_TO conversions DATE_TO_<TYPE>(FUN)
r:s’ifuifi::zrsm" DINT_TO conversions DINT_TO_<TYPE>(FUN) None
DT_TO conversions DT_TO_<TYPE>(FUN)
DWORD_TO conversions DWORD_TO_<TYPE>(FUN)
INT_TO conversions INT_TO_<TYPE>(FUN)
WORD_TO conversions WORD_TO_<TYPE>(FUN)
REAL_TO conversions REAL_TO_<TYPE>(FUN)
SINT_TO conversions SINT_TO_<TYPE>(FUN)
STRING_TO conversions STRING_TO_<TYPE>(FUN)
Type Conversion TIME_TO conversions TIME_TO_<TYPE>(FUN) none
Functions TOD_TO conversions TOD_TO_<TYPE>(FUN)
UDINT_TO conversions UDINT_TO_<TYPE>(FUN)
UINT_TO conversions UINT_TO_<TYPE>(FUN)
USINT_TO conversions USINT_TO_<TYPE>(FUN)
Conversion from REAL to INT TRUNC(FUN)
Returns the absolute value ABS(FUN)
Returns the square root SQRT(FUN)
sji:tr)r;sr the natural logarithm of a LN(FUN)
E:zr:g the logarithm of a number in LOG(FUN)
Elementary Returns the exponentiation function EXP(FUN)
Mathematical Returns the sine SIN(FUN) none
Functions Returns the cosine COS(FUN)
Returns the tangent TAN(FUN)
Returns the arc sine ASIN(FUN)
Returns the arc cosine ACOS(FUN)
Returns the arc tangent ATAN(FUN)
Exponentiation EXPT(FUN)
Address of the operand ADR(FUN)
Content operator A(FUN)
Address Operators | Returns the bit offset BITADR(FUN) none
Internal index for a POU INDEXOF (FUN )
Number of bytes SIZEOF (FUN )
Calling Operators Calling a function block or a program CAL(FUN) none
g:;igig:ion Initialize retain variables INI(FUN) none
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Instruction Type Instruction Specification Instruction Name Library
Concatenation of two strings CONCAT(FUN)
Delete string DELETE(FUN)
Find string FIND(FUN)
Insert string INSERT(FUN)
Bit-string Left initial string of given size of string LEFT(FUN) standard.lib
Operators String length LEN(FUN) :
Re"curns a partial string from within a MID(FUN)
string
Replace a partial string from a larger
string with a third string REPLACE(FUN)
Right initial string of given size of string RIGHT(FUN)
Library version Get library version Version_Util(FUN) Util.lib
check
Software version . SyslibGetVersion2300(FU SysLibC16x.li
check Get Software version message N) b

Callback function

Register a definite callback

SysCallbackRegister(FUN)

Un-register a definite callback

SysCallbackUnregistrer(FU
N)

SysLibCallbac
k.lib

Check for out-of-range errors CheckBounds(FUN)
C.ht.ac.k whether the divisor is 0 in BYTE CheckDivByte(FUN)
division
C.ht.ac.k whether the divisor is 0 in WORD CheckDivWord(FUN)
division
Check whether the divisor is 0 in DWORD .
Check instruction division CheckDivDword(FUN) Check.lib
C.ht.ec.k whether the divisor is 0 in REAL CheckDivReal(FUN)
division
Check whether subrange variables of INT CheckRangeSigned(FUN)
are over range
Check whether subrange variables of CheckRangeUnsigned(FU
Unsigned are over range N)
Convert a byte in BCD format into an INT BCD_TO_INT(FUN)
value
BCD Conversion c —an INT value into a bute n BCD Util.lib
onvert an value into a byte in INT_TO_BCD(FUN)
format
Extract the Nth bit of input EXTRACT(FUN)
Pack 8 bits into 1 byte PACK(FUN)
bit/byte functions Util.lib
Set Nth bit value PUTBIT(FUN)
Unpack 1 byte into 8 bits UNPACK(FB)
Local derivation DERIVATIVE(FB)
Integral INTEGRAL(FB)
Mathematical Min, Max, Average values in INT format | STATISTICS_INT(FB) Utillib
Functions
Min, Max, Average values in REAL format | STATISTICS_REAL(FB)
Variance VARIANCE(FB)
Proportion controller P(FB)
PD controller PD(FB)
Controller Util.lib
PID controller PID(FB)
PID controller with fixed cycle time PID_FIXCYCLE(FB)
Simulate a turn signal BLINK(FB)
Signal generators Util.lib
Generate some periodic functions GEN(FB)
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Instruction Type Instruction Specification Instruction Name Library
SFC action control SFC action control SFCActionControl(FB) lecsfc.lib
Map an input signal on a characteristic CHARCURVE(FB)
curve
Func_t|on Limit the slope of a value to a certain RAMP_INT(FB) Util.lib
Manipulators value
Limit the slope of a value to a certain RAMP_REAL(FB)
value
Hysteresis HYSTERESIS(FB)
Analog Monitors i i is withi Util.lib
Monitor whether the input is within a set LIMITALARM(FB)
range
Bistable Function Bistable function, set dominant SR(FB)
Standard.lib
Block Bistable function, reset dominant RS(FB)
Rising edge detection R_TRIG(FB)
Trigger Standard.lib
Falling edge detection F_TRIG(FB)
Counter up CTU(FB)
Counter Counter down CTD(FB) Standard.lib
Counter up down CTUD(FB)
Timer pulse TP(FB)
Timer on delay TON(FB)
Timer Standard.lib
Timer off delay TOF(FB)
Real time clock RTC(FB)
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!rr;ssguctlon Instruction Specification Instruction Name Library
Analog input Analog_IN(FB)
Analog Hollysys_PLC_Analog.lib
modules Analog output Analog_OUT(FB)
RS232 free port
communication parameter Set_ COMM_PRMT(FB)
setting
RS232 port Send RS232 Free Port

communication
setting

Communication Data

COMM_SEND(FB)

Receive RS232 Free Port
Communication Data

COMM_RECEIVE(FB)

Reset RS 232 setting

Reset_COMM_PRMT(FB)

Hollysys_PLC_Comm.lib

RS485 port
communication
setting

RS485 free port
communication parameter
setting

Set_COMM2_PRMT(FB)

Send RS485 Free Port
Communication Data

COMM2_SEND(FB)

Receive RS485 Free Port
Communication Data

COMM2_RECEIVE(FB)

Reset RS 485 setting

Reset_COMM2_PRMT

Hollysys_PLC_Comma2.lib

Profibus-DP Profibus-DP slave module DP_Slave(FB) Hollysys_PLC_DPSlave.lib
module call call

EtherNet EtherNet module call EtherNet_TCP(FB) Hollysys_PLC_EtherNet.lib
module call

Positive and

negative action -

optional PID PID controller PID2(FB) Hollysys_PLC_Util.lib
controller

:\:scc:::tsic:::eck Generate Modbus CRC code | Generate_CRC(FB) Hollysys_PLC_Modbus_CRC.lib

Set RTC
) Set_HD_RTC(FB)
(in DT data type )
Hardware real Set RTC _
time clock . Set_HD_RTC_X(FB) Hollysys_PLC_HdRtc.lib
. (in TP data type )
setting
Get RTC
Get_HD_RTC(FB
date/time/day _HD_RTC(FB)
Get HDRTC al
ORTC ] t,;e o alarm Get_HDRTC_ALM(FB)
i
, atarm y Hollysys_PLC_HdRtcALM.lib
instruction Set HDRTC alarm
i Set_ HDRTC_ALM(FB)
time/day
Get HDRTC alarm
HORTC af time/day Get_HDRTC_ALM(FB)
alarm
Hollysys_PLC_HdRtcALM_N.lib
of LM3104/5 Set HDRTC alarm YRS B
i Set_ HDRTC_ALM(FB)
time/day

Multi-segment
Pulse
Transmission

Channel 1.1 Multi-segment
Pulse Transmission

PTOCtr_O(FB)

Channel 0.3 Multi-segment
Pulse Transmission

PTOCtrl_1(FB)

Hollysys_PLC_PTOCtrl.lib

Immediate Output

OutPut_Bit(FB)

Immediate
i i Hollysys_PLC_lO.lib
Output Set Interruption Immediate Set_INT_OutPut(FB) ysys_rLC_|
Output
Engineering Convert EU to Hexadecimal E_H(FB) Hollysys_PLC_Cnvt.lib
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!I_r:,s;;uctlon Instruction Specification Instruction Name Library
Unit .
. Convert Hexadecimal to EU H_E(FB)

Conversion

Generate A

Random Generate A Random Rand(FB) Hollysys_PLC_Math.lib
Number

Number
Set Modbus local SET_LOCAL_ADDRESS (FB)

Modbus local communication address .

address Get Modbus local Hollysys_PLC_Ex.lib

et Viodbus foca GET_LOCAL_ADDRESS (FB)

communication address

Analog Get Analog Potentiometer

Potentiometer

value

POT(FB)

Hollysys_PLC_Ex.lib

System Watch-

System Watch-Dog Reset

HD_WDT_Reset(FB)

Hollysys_PLC_Ex.lib

Dog Reset

T2 High Speed Counter HD_CTUD_T2(FB)
i - T3 High Speed Counter HD_CTUD_T3(FB)

?:iciep:hase T4 nogrmaFI)counter HD_CTUD_T4(FB) Hollysys_PLC_Ex_CT.lib
T7 High Speed Counter HD_CTU_T7(FB)
T2 High Speed Counter HD_DCTUD_T2(FB)

Elihnti T3 High Speed Counter HD_DCTUD_T3(FB) Hollysys_PLC_Ex_DCT.lib
T4 normal counter HD_DCTUD_T4(FB)

32-bit High-

Speed Counter

32-bit High-Speed Counter

HD_DCTUD32_T3(FB)

Hollysys_PLC_Ex_DCT32.lib

Interruption

Interruption Timer

HD_TIMER_T7(FB)

Clear and Download Timer

HD_CLEAR_T7(FB)

Hollysys_PLC_Ex_TIMER.lib

Timer
Stop Timer HD_STOP_T7(FB)
Fast External Interruption

External (fit for 28K memory space ) Fast_EXINT(FB)

Interruption

Fast External Interruption
(fit for 120K memory space )

Fast_ExINT_E(FB)

Hollysys_PLC_Ex_EXINT.lib

PTO/PWM
Pulse
Transmission
Out

PTO/PWM Pulse
Transmission Out

PTO_PWMO(FB)

PTO_PWM1(FB)

Hollysys_PLC_Ex_PT.lib

Pulse
Accelerated
and
Decelerated
Transmission

PTO/PWM Pulse
Transmission

(Accelerated and
Decelerated )

PTO_PWMO_Run(FB)

PTO_PWM1_Run(FB)

Hollysys_PLC__EX_PTRun.lib
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A.2 TIECSTANDARD INSTRUCTION LIST

LM PLC PowerPro is in accordance with the IEC61131-3 standard that specified the standard
instructions for PLCs. The standard instructions include conversion instructions, arithmetic
operators, bit-shift operators, comparison operators, type conversions, timers, counters,
etc. The standard instructions of IEC61131-3 are as follows.

IEC standard instructions

Instruction Type Instruction Specification Instruction Name
Addition ADD
Multiplication MUL
Arithmetic Operators Subtraction SuB
Division DIV
Modulo Division MOD
Bitwise AND AND
Logical Operators Bitwise OR OR
Bitwise XOR XOR
Bitwise NOT NOT
Left-shift SHL
Bit-Shift Operators Right-shift oHR
Rotation to the left ROL
Rotation to the right ROR
Binary selection SEL
Returns the greater of 2 values MAX
Selection Operators Returns the lesser of 2 values MIN
Limits the value range LIMIT

Select a value out of a group of values MUX

Greater than GT

Less than LT

Greater or equal GE
Comparison Operators

Lesser or equal LE

Equal EQ

Not equal NE
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Instruction Type

Instruction Specification

Instruction Name

Type Conversion Functions

BOOL_TO conversions

BOOL_TO_<TYPE>

BYTE_TO conversions

BYTE_TO_<TYPE>

DATE_TO conversions

DATE_TO_<TYPE>

DINT_TO conversions

DINT_TO_<TYPE>

DT_TO conversions

DT_TO_<TYPE>

DWORD_TO conversions

DWORD_TO_<TYPE>

INT_TO conversions

INT_TO_<TYPE>

WORD_TO conversions

WORD_TO_<TYPE>

REAL_TO conversions

REAL_TO_<TYPE>

SINT_TO conversions

SINT_TO_<TYPE>

STRING_TO conversions

STRING_TO_<TYPE>

TIME_TO conversions

TIME_TO_<TYPE>

TOD_TO conversions

TOD_TO_<TYPE>

UDINT_TO conversions

UDINT_TO_<TYPE>

UINT_TO conversions

UINT_TO_<TYPE>

USINT_TO conversions

USINT_TO_<TYPE>

Conversion from REAL to INT TRUNC
Returns the absolute value ABS
Returns the square root SQRT
Returns the natural logarithm of a LN
number
Returns the logarithm of a number in
base 10 LOG
Elementary Mathematical Returns the exponentiation function EXP
Functions Returns the sine SIN
Returns the cosine Ccos
Returns the tangent TAN
Returns the arc sine ASIN
Returns the arc cosine ACOS
Returns the arc tangent ATAN
Exponentiation EXPT
Address of the operand ADR
Content operator A
Address Operators Returns the bit offset BITADR
Internal index for a POU INDEXOF
Number of bytes SIZEOF
Calling Operators Calling a function block or a program CAL
Initialization Operator Initialize retain variables INI
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Instruction Type

Instruction Specification

Instruction Name

Calling a function block or a program CONCAT

Initialize retain variables DELETE

Concatenation of two strings FIND

Delete string INSERT
Calling Operators ——
Initialization Operator Find string LEFT
Bit-string Operators Insert string LEN

Left initial string of given size of string MID

String length REPLACE

ReFurns a partial string from within a RIGHT

string

Convert a byte in BCD format into an BCD TO INT

. INT value - -
BCD Conversion C t an INT value into a bvte in BCD
onvert an value into a byte in INT TO BCD

format - -

Bi-stable function, set dominant SR
Bi-stable Function Block

Bi-stable function, reset dominant RS

Rising edge detection R_TRIG
Trigger

Falling edge detection F_TRIG

Counter up CTU
Counter Counter down CTD

Counter up down CTUD

Timer pulse TP

Timer on delay TON
Timer

Timer off delay TOF

Real time clock RTC
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A.3 FAST-CHECK LIST OF ASSOCIATED INSTRUCTION
CONFLICT

Certain instructions cannot be used simultaneously for they use the same internal hardware
or the same input/output ports. The following table shows all the associated conflict
instruction B in the execution of the instruction A and its availability.

Used Instruction A

Associated
Instruction B

Associated Hardware

Availability

T2 Internal Counter,

External Interruption 1

HD_CTUD_T2 HD_DCTUD_T2 Can not use instruction B
10.0, 10.1 Pulse Input
HD_DCTUD_T3 T3 Internal Counter, . .
HD_CTUD_T3 Can not use instruction B
- - HD_DCTUD32_T3 10.2, 10.3 Pulse Input
HD_DCTUD_T4 T4 internal counter, . .
HD_CTUD_T4 . Can not use instruction B
HD_DCTUD32_T3 10.4, 10.5 pulse input
10.6 Pulse Input and Can not use the External Reset Pulse
HD_DCTUD_T2 10.6 External Reset Input B
Pulse Input
HD CTU T7 Fast_ExINT 10.6 Pulse Input and .
- - 10.6 Fast External Can not use the Fast External Interruption
Fast_ExINT_E Interruption 3 Pulse 3 Pulse Input Channel B
Input
HD_TIMER_T7 T7 Can not use instruction B
T2 Internal Counter, . .
HD_CTUD_T2 Can not use instruction B
10.0, 10.1 Pulse Input
10.6 External Reset Cannot use instruction B when using the
HD_CTU_T7 pulse Input, external reset pulse input A °
HD_DCTUD_T2 10.6 Pulse Input P put A
F EXINT 10.6 External Reset .
ast_Ex Cannot use the Fast External Interruption
pulse Input, . .
10.6 Pulse Input of Fast 3 pulse input channel B when using the
Fast_ExINT_E -5 Fulse Inpu O, as external reset pulse input A.
External Interruption 3
HD_CTUD_T3 T3 Internal Counter, . .
Can not use instruction B
HD_DCTUD32_T3 10.2,10.3 Pulse Input
10.7 External Reset
HD_DCTUD_T3 Fast_ExINT Cannot use the Fast External Interruption
pulse Input, . .
10.7 Pulse Inbut of fast 2 pulse input channel B when using the
Fast_ExINT_E -/ PUSEINPULOTTast o i ernal reset pulse input A.
external Interruption 2
HD_CTUD_T4 T4 Internal Counter, . .
Can not use instruction B
HD_DCTUD32_T3 10.4, 10.5 Pulse Input
11.0 External Reset
HD_DCTUD_T4 Fast_ExINT Cannot use the Fast External Interruption
pulse Input, . -
1 pulse input channel B when using the
Fast_ExINT_E 11.0 Pulse Input of Fast

external reset pulse input A.
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Used Instruction A

Associated
Instruction B

Associated Hardware

Availability

10.6 pulse input of fast

Can not use instruction B when using the

PTO_PWM1_Run

HD_CTU_T7 external interruption 3 | pulse input A of fast external interruption
10.6 impulse input 3
10.6 impulse input of
fast external Can not use the external reset pulse input
HD_DCTUD_T2 interruption 3 B when using the pulse input of fast
10.6 external reset external interruption 3
pulse input
Fast_EXINT 10.7 impulse input of
fast external Can not use the external reset pulse input
HD_DCTUD_T3 interruption 2 B when using the pulse input of fast
10.7 external reset external interruption 2
pulse input
11.0 impulse input of
fast external Can not use the external reset pulse input
HD_DCTUD_T4 interruption 1 B when using the pulse input of fast
11.0 external reset external interruption 1
pulse input
10.6 impulse input of . . .
Can not use instruction B when using the
fast external ) - .
HD_CTU_T7 . . pulse input A of fast external interruption
interruption 3 3
10.6 impulse input
10.6 impulse input of
fast external Can not use the external reset pulse input
HD_DCTUD_T2 interruption 3 B when using the pulse input of fast
10.6 external reset external interruption 3
pulse input
Fast_ExINT_E 10.7 impulse input of
fast external Can not use the external reset pulse input
HD_DCTUD_T3 interruption 2 B when using the pulse input of fast
10.7 external reset external interruption 2
pulse input
11.0 impulse input of
fast external Can not use the external reset pulse input
HD_DCTUD_T4 interruption 1 B when using the pulse input of fast
11.0 external reset external interruption 1
pulse input
PTO_PWMO_Run
PTO_PWMO T12 Can not use instruction B
PTOCtrl_O
PTO_PWM1_Run T8, T13
PTO_PWM1 Can not use instruction B
PTOCtrl_1 T13
PTO_PWMO
PTO_PWMO_Run T12 Can not use instruction B
PTOCtrl_O
PTO_PWM1 T8, T13
PTO_PWM1_Run Can not use instruction B
PTOCtrl_1 T13
PTO_PWMO
PTOCtrl_0O T12 Can not use instruction B
PTO_PWMO_Run
PTO_PWM1
PTOCtrl_1 T13 Can not use instruction B
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Used Instruction A

Associated
Instruction B

Associated Hardware

Availability

T3 Internal Counter,

HD_CTUD_T3
10.2, 10.3 Pulse Input
HD_CTUD_T4 T4 Internal Counter
HD_DCTUD32_T3 T3 Int [ Count Can not use instruction B
ntern nter
HD_DCTUD_T3 ernatLounter,
- - 10.2, 10.3 Pulse Input
HD_DCTUD_T4 T4 Internal Counter
HD_TIMER_T7 HD_CTU_T7 T7 Can not use instruction B
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A.4 HARDWARE MODULE STATUS

A.4.1 Special Register Area

The 10 bytes of %MB0O~%MB9 are special register, %MB0, %MB1 are error flags, %$MB2,
%MB3 are error data, %MB2 are low 8 bits of data and %MB3 are high 8 bits of data.

%MBO:

High bit Low bit
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

e  Bit0=1: Expansion address 0 module communication CRC error, error data not defined.

Bitl=1: Expansion address 1 module communication CRC error, error data not defined.
e  Bit2=1: Expansion address 2 module communication CRC error, error data not defined.
e  Bit3=1: Expansion address 3 module communication CRC error, error data not defined.
e  Bit4=1: Expansion address 4 module communication CRC error, error data not defined.
e  Bit5=1: Expansion address 5 module communication CRC error, error data not defined.
e  Bit6=1: Expansion address 6 module communication CRC error, error data not defined.

%MB1:

High bit Low bit
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

e  Bit0=1: SSC hardware operation error, system fault, error data is current value of
SSCCON.

e  Bitl=1: ASC hardware operation error, error data is current value of SOCON.

e Bit2=1: ADC hardware operation error, error data is current value of ADEIC.

e Bijt3=1: B kind hardware error, error data is current value of TFR.

e Bit4=1: Low overflow error of system stack, error data is current value of TFR.

e  Bit5=1: High overflow error of system stack, error data is current value of TFR.

e  Bit6=1: System NMI error, error data is current value of TFR.

%MB2, %MB3: error data.

High bit Low bit
%MB3 | %MB?2 |
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A.4.2 Module Diagnostic Area

When using PowerPro for hardware module configuration, assign a diagnostic area of 10
bytes in M area for each module (including CPU module). The diagnostic area of CPU
module starts from %MB20, The diagnostic area of expansion module starts from %MB30.
The start address can be gained from the base parameters in PLC configuration, as shown in
figure A-4-1.

El--PLC Configuratian ~
----- {LM3107 14D 10=00 Relay i Fase pasesieis|ainle peveneiiars
Modul id: 252
Mode id: |0
Input address:
Output address:
Diagnostic address:
Figure A-4-1
The first byte of module diagnostic bytes stands for the module status, and different
modules have different module status; for analog input module, the bytes from the second
stand for channel status, each channel occupies 4bit, the low channel occupies low 4bit and
the high channel occupies high 4bit.
The detailed module status is as follows:
Diagnostic Area of CPU Module
e CPU module: Only 1 byte for module status.
Bit7 Bit0
X X X X X X X ID
e Bit0=1, module ID configuration right; Bit0O=0, module ID configuration error.
e  Bit1™Bit7: hold
e Bytes 2~10 hold
Diagnostic Area of Digital Module
e The first byte:
Bit7 Bit0

RD X X X X x ID

e  Bit0=1, module ID configuration right; Bit0=0, module ID configuration error.

e Bit6=1, CPU module gets expansion module ID successfully; Bit6=0, CPU module fails to
get expansion module ID

e  Bit1~Bit5, Bit7: hold

e The second byte is the expansion module ID when bit6 of the first byte is 1, otherwise it
is 0.

e  Bytes 3~10 hold.
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Diagnostic Area of Analog Input Module

The first byte: module status

Bit7 6 5 4 3 2 1 Bit0
CRC x x AD_OK READY CHANNEL | PWR ID

e  Bit0=1, module ID configuration right; Bit0=0, module ID configuration error.

e Bitl=1, DC 24V outside power supply normal, Bit1=0, no DC 24V outside power supply.
e Bit2=1, no channel error, Bit2=0, channel error.

e  Bit3=1, module ready, Bit3=0, module not ready.

e  Bit4=1, AD chip normal, Bit4=0, AD chip abnormal.

e  Bit5-Bit6: Hold.

e Bit7=1, expansion module gets wrong CRC, Bit7=0, expansion module gets right CRC.

Bytes from the second indicate the channel status:

e Each 4bit stands for one channel status, and different modules have different channel

status.
Bit7 Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bit1 | Bit0 |
— _ — _
——— ———
The second channel (high channel) the first channel (low channel)

Channel status of LM3310: 4 channels occupy the second and the third bytes, the others
hold.

e  0Ox1: out of wire (only effective for 4-20mA range).
e  0x2: channel not ready

e OxF: no channel error

e others: hold

Channel status of LM3311: 4 channels occupy the second and the third bytes, the others
hold.

e  0Ox1: wire-off

e  0x2: channel not ready
e  0OxF: no channel error
e others: hold

Channel status of LM3312: 4 channels occupy the second and the third bytes, the others
hold.

e  0x0: over range, too small resistance (<39Q).
e  0x2: channel not ready

e OxF: no channel error

e others: hold

Channel status of LM3313: 8 channels occupy bytes 2-5 and the others hold.

e  0x2: channel not ready
e  OxF: no channel error
e others: hold
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Channel status of LM3314: 8 channels occupy bytes 2-5 and the others hold.

e 0x0: over range, too small resistance (<600Q).
e 0Ox1: over range, too large resistance (>100KQ).
e  0x2: channel not ready

e  OxF: no channel error

e others: hold

Diagnostic Area of Analog Output Module

The first byte: Module status

Bit7 6 5 4 3 2 1 Bit0

CRC x x x x x PWR ID

e  Bit0=1, module ID configuration right; Bit0=0, module ID configuration error.

e Bitl=1, DC 24V outside power supply normal, Bit1=0, no DC 24V outside power supply.
e Bit2~6: hold

e  Bit7=1, expansion module gets wrong CRC, Bit7=0, expansion module gets right CRC.

e No channel status for analog output channel, bytes 2~10 hold.

Diagnostic Area of DP Module

The first byte: Module status

Bit7 6 5 4 3 2 1 Bit0

CRC x X SPC3_STATE | OUTDATA_LEN | INDATA_LEN | x ID

e  Bit0=1, module ID configuration right; Bit0=0, module ID configuration error.

e Bitl: Hold.

e  Bit2=1, the number of input data bytes for DP module configuration in PowerPro
matches the number of output data bytes for DP module configuration in DP-Master;
Bit2=0, the number of input data bytes for DP module configuration in PowerPro does
not match the number of output data bytes for DP module configuration in DP-Master.

e  Bit3=1, the number of output data bytes for DP module configuration in PowerPro
matches the number of input data bytes for DP module configuration in DP-

Master; Bit3=0, the number of output data bytes for DP module configuration in
PowerPro does not match the number of input data bytes for DP module configuration

e  Bit2RAVERESrcommunication normal; Bit4=0, SPC3 communication error.

e  Bit5-Bit6: hold

e  Bit7=1, expansion module gets wrong CRC, Bit7=0, expansion module gets right CRC.

e No channel status for DP module, and bytes2~10 hold.

Diagnostic Area of Ethernet Module

The first byte: Module status

Bit7 6 5 4 3 2 1 Bit0

CRC X X X X X SWP ID

e  Bit0=1, module ID configuration right; Bit0=0, module ID configuration error.

e Bitl=1, have network data exchange, Bit1=0 no network data exchange.

e  Bit2-Bit6: hold.

e Bit7=1, expansion module gets wrong CRC, Bit7=0, expansion module gets right CRC.
e No channel status for Ethernet module, and bytes2~10 hold.
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Appendix

Appendix B

B.1 APPLICATION OF STARTUP AND PULSE-SENDING OF
MOTOR

B.1.1 Requirements

Stepper motor starts up at the speed of 2KHz, runs at the speed of 10KHz, sends out 500000
pulses and then stops for 2 seconds, and starts up again at the speed of 2KHz, runs at the
speed of 10KHz, sends out 500000 pulses and repeats the operation.

B.1.2 Variable Declaration

PROGRAM PLC_PRG

VAR
Swich: BOOL;
Swich2: BOOL;
EN: BOOL;
Finishl: BOOL;
RunNum: WORD;
RunState: BOOL;
FinNum: DWORD;
AccNum: DWORD;
AlertTime: TON;
PTORUN: PTO_PWMO_Run;
StopTime: TON;

END_VAR
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B.1.3 LD Program

1)

SlopTime

Fuieh o Swieh
11 NG &)
wisapT  ET .
5)
| TIE
AlgTiene
™ Swihl [ ] Swieh2
I 11 ™ ()
! T |
il
RN i
e FTO_Pio_Run | Hunstase
— s (—

O-{Hada Pout_Numssst—Finhum
2000-{Esars End_Fre  Accel_Numises—Acchum
10000-Run_Fre

100-{Accel_Fre

SwichlAccel_Swich

s0-{0uty

S00000-{F_Mumbar

| T

EN [

I

T |
Finum- Inient
500000

EN Finisn

ADD
I I
I 1
Runbum: Runhburn
1

Finisni Ewich

11 )
N

}_

B.1.4 Specification

Two seconds after the program starts to run, the motor starts up at the speed of 2KHz, and
then increases by 100Hz each 10ms, runs with constant speed when reaches 100Hz. When
the number of the rest pulses equals the number of pulses sent out at speed-up stage, the
motor starts to decelerate , and the acceleration curve matches the deceleration curve.
When 500000 pulses are sent out, the motor stops for 2 seconds and then repeats the
operation.
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B.2 APPLICATION EXAMPLE OF PROFIBUS-DP MODULE

B.2.1 Requirements

PLC sends out data of 8 bytes to DP master by DP slave and receives data of 8 bytes from DP
master at the same time.

B.2.2 Variable Declaration

PROGRAM PLC_PRG
VAR
EN: BOOL;
Example: DP_Slave;
T_OR_F: BOOL;
SendDataA: WORD; PLC sends data A to DP master
SendDataB: WORD; PLC sends data B to DP master
SendDataC: WORD; PLC sends data C to DP master
SendDataD: WORD; PLC sends data D to DP master
RecDataA: WORD; DP master sends data A to PLC
RecDataB: WORD; DP master sends data B to PLC
RecDataC: WORD; DP master sends data C to PLC
RecDataD: WORD; DP master sends data D to PLC
END_VAR

B.2.3 Software Configuration

The configuration of 3401DP slave is shown at the cursor position in figure B-2-1.

e InputDatalLen_Byte is the length of data sent to PLC by DP master, and input the bytes

8.
e OutputDatalLen_Byte is the length of data sent to DP master by PLC, and input the
bytes 8.
B--FLC Configuration 5

E--LM3107 14+DI 10xD0 Relay AC220y |  Base parenctars Module parancters |

Bl AT %IW0: WORD; (* 14 channe
~Q AT %Q@WD0: WORD; (710 chan In. | Name [v.. [Oo [ntin [

B-LM3401 DP Slavel/AR] 1 InputDatalen_bte 0 0 0 64
------- AT %IW2WORD, * chanr 2 CutputDatalen_Byte i} 1] i} 64
Figure B-2-1

The Address of DP_Slave should be consistent with the node id in figure B-2-2, the data A, B,
C, D sent to PLC by DP master are stored in %IW2, %IW4, %IW6, %IW8, as shown in figure B-

2-3.

B--PLC Configuration e
E--LM3107 1401 10=D0 Relay AC220Y =

Baze parameters |Module parameters

Modul id: 136
Node id |1
[mput address:;
AT %G WORD; & chant Output address:
= AT WIAWEWORD, (F chant o ol
t :
- AT %I 02 WORD: (* char IAGNESs SaErEss

Figure B-2-2
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The data A, B, C, D sent to DP master by PLC is stored in %QW2, %QW4, %QW6, %QWS, as
shown in figure B-2-3.

------- AT SIAE 4 WORD: (* channel 32 %) [CHANNEL ()]
H- AT % QW2 WORD: ¢ channel 33 %) [CHANMEL ()]
- AT %EWY4: WORDY, (* channel 34 %) [CHANNEL (@]
------- AT SOWE: WORD: (* channel 38 % [CHAMMEL (@)
------- AT %0WE: WORD: ¢ channel 36 #) [CHAMMEL (@]
------- AT %W 0 WORD; ¢ channel 37 % [CHANMEL (G)]

Figure B-2-3

Configure the receive area and send area of DP master so that the data in QW area of DP
slave will send to the receive area of DP master and the data of DP master will send to IW
area of DP slave automatically.

B.2.4 LD Program

001

Exmiple

=] TF S T_ORF
1/ cH { —
O-fpddress Clrl—

i l_
I = om—l

MOVE
EN
EendDala8®.
bty
Fandlatal)

EN _ ) [meive
1t t EN
v FracOatan
MOVE
EN
i ResOalaD

MOVE
EN
v RecDalat:

oz

003

MEVE
fen

RecDataly

Figure B-2-4

B.2.5 Specification

After power-on, program will copy the data of SendDataA, SendDataB, SendDataC,
SendDataD to %QW2, %QW4, %QW6, %QWS8 continuously, and the data in %QW2, %QW4,
%QW6, %QW8 will be sent to the receive area of DP master automatically.

The data sent by DP master will be stored automatically in %IW2, %IW4, %IW6, %IW8, and
the program will copy the data in %IW2, %IW4, %IW6, %IW8 continuously to RecDataA,
RecDataB, RecDataC, RecDataD.
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B.3 APPLICATION EXAMPLE OF ETHERNET
INSTRUCTION

HMI (MODBUS/TCP master) sends data of 2 bytes to the input area of PLC by Ethernet
module, and receives data of 2 bytes from the output area of PLC. At the same time PC
sends 1bit to the input area of PLC and receives 1bit from output area of PLC. HMI
configuration is not introduced here.

B.3.1 PowerPro Program

=)

Variable Declaration

PROGRAM PLC_PRG
VAR

EN: BOOL;
Example: EtherNet_TCP;

T_OR_F: BOOL;

SendDataA: WORD; (*data A sent to MODBUS/TCP master by PLC *)
SendDataB: WORD; (*data B sent to MODBUS/TCP master by PLC *)
SendBitC: BOOL; (*data C sent to MODBUS/TCP master by PLC *)
RecDataA: WORD; (*data A sent to PLC by MODBUS/TCP master*)
RecDataB: WORD; (*data B sent to PLC by MODBUS/TCP master *)
RecBitC: BOOL; (*data C sent to PLC by MODBUS/TCP master *)
END_VAR

Software Configuration

The configuration of LM3403 Ethernet module is shown in figure B-3-1.

FPLC Configuration -
LM3107 14D 10xD0 Relay ACZ2Z0V Base paranctars Module paransters |

=]

------- | AT %00 WORD; (14 channe
AT %OW0: WORD; (* 10 chan

T s Ind... | Mame | Wal... | Ce... | din | (LR
El--iLM3403 EthertetlvAR)] P Address
- AT BIW2WORD; & chant 2 Subnet_Mask
- 4T B4 WORD: (* chant 3 Gateway_Address
. . 4 MAC_Address
- AT %IWEWORD; (" chanr 5 ReadDatalen_Byte n n i 200
------- AT %hWa: WORD; ¢* chanr 1] WriteDataLen_Byte 1] 1] ] 200
Figure B-3-1

IP_Address is the IP of Ethernet module (must be in the same network segment with PC
and no conflict with other IPs).

Subnet_Mask is the subnet mask that is consistent with the subnet mask of PC.
GateWay_Addres is the address of gateway.

MAC_Address null.

ReadDatalen_Byte is the length of data sent to PLC by PC, and the received bytes is 8
(which must be larger than the actual length and the maximum is 200).
WriteDatalLen_Byte is the length of data sent to PC by PLC, and the sent bytes is 8
(which must be larger than the actual length and the maximum is 200).

The Address in Ethernet module should be consistent with the node id in figure B-3-2,
the data A, B sent to PLC by PC are stored in %IW4, %IW6 in figure B-3-2, and data Cis
stored in %I1X8.0.
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E--PLC Configuration —
B--LM3107 14=D1 10=00 Relay / Base paraneters |Module parameters
E--| AT %A WORD, (= 14
@ AT %GO WORD: [~ Modulid: 138
Er-1LM3403 EtherNetl/aR] | Mode id: |0

AT %Wz WORD,

AT %4 WORD, Input address:
"""" AT SBIMEWORD, Output addrezs:

AT %lWa WORD,

_______ AT %I 0 WORD Diaghostic address:

Figure B-3-2

The data A, B sent to PC by PLC are stored in %QW2, %QW4, as shown in figure B-3-3, and
data Cis stored in %QX6.0.

AT %QW2 WORD; (* channel 101 #) [CHAMNEL (@]
AT %W WORD, (* channel 102 #) [CHANNEL (@]
Bl AT %0WIE: WORD; ¢* channel 103 %) [CHANNEL (Q)]
L e AT %QXG.0 BOOL (" Bit 07
AT % QG BOOL (*Bit1 %)

Figure B-3-3
LD Program
001

[
EN
L4 FgtDatas
NOVE
EN
%«‘_l»mwmm

WOVE
EN
Snalatia

MOVE
N
SendDalal !
MOVE
M
Fecbal

MOVE
EN

SendBils

Figure B-3-4
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B.4 APPLICATION EXAMPLE OF INTERRUPT
ASSOCIATED EVENTS

B.4.1 PRI of Interrupt Events

Interrupt Events PRI

Fast External O interrupt

Fast External 1 interrupt low

Fast External 2 interrupt

Fast External 3 interrupt
HD_TC7 interrupt
HD_TC2 interrupt
HD_TC3 interrupt
HD_TC4 interrupt high
HD_RTC_ALM O interrupt

B.4.2 Requirements

Responding to the pulse, the PLC generates an interrupt whenever 10.6 reaches a rising
edge without the effects of PLC scanning periods, and the value in %MW100 increases by
10. When 10.7 reaches a rising edge, the PLC will respond to the pulse and generate a
interrupt, the value in %¥MW102 increases by 15.

B.4.3 Program Analysis

According to the requirements, LM3106 CPU module can be used as the hardware, and the
following instructions shall be called in the program:

Fast EXINT (fast external interrupt)

The program includes three parts:

e  Main Program——define the fast external interrupt mode of 3106
e INT3PRO——I0.6 pulse to interrupt program——the value in %MW100 increases by 10
e INT2PRO——10.7 pulse to interrupt program——the value in %MW102 increases by 15

B.4.4 Program
Main program:

(1) First add Hollysys_PLC_Ex_ExINT.lib to library manager, see section 1.5 for details.

(2) According to the requirements, 10.6, 10.7 generate an interrupt when reach a rising edge
and 11.0 is not used, so for Fast_ExINT, the Mode=16#50, the variable declaration in main
program and ladder diagram are shown in figure B-4-1.

0001|FROGRAM PLC_PRG
0002)VAR
0003 Num3 AT %W D0N0RD,

0004 Mum2 AT %W 02W0RD;
0005  Setint: Fast_ExdNT,

0006 SetintFin: BOOL;
O007|END_VAR

Ll

Getint
Fast_ExNT SetintFin

En 9 E—

1 6#50—|Made

Figure B-4-1
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(3) Because fast external interrupt 3 (10.6 ) and fast external interrupt 2 (10.7 ) are used, “v”
shall be filled in the cursor position in figure B-4-2.

% Resouces

B
B
B

721 Global Variables

5-3 library Standard.lib 6120517
£ ltwary SYSLIBCALLBACK. LIB

Alarm configuration
m Library Manager
m Log

PLC Configuration
ﬁ Target Settings

Q “Watch- and Recipe Manager

'}@ “Workspace

ask configuration A

Systen events ]

[0 HD_TC7 interrupt
O HO_TCZ interrupt
HOD_TC3 interrupt
HO_TC4 interrupt
H

O
0
O
Oor
or

Figure B-4-2

[ taskeode not called

[ FastEdernal 0 interrupt
O FastEsternal 1 interrupt
Fast External 2 interrupt
[l Fast External 3 interrupt

| Mame Description
[ start Called when program starts
O stop Called when pragram stops
O debug_loop Called when debug loop runs

Called when lecCode is MOT called

Called when Fast External Event O interrupt runs
Called when Fast External Event 1 interrupt runs
Called when Fast External Event 2 interrupt runs
Called when Fast External Event 3 interrupt runs

Called when Hardware Timer/Counter 7 interrupt runs
Called when Hardware TimerCounter 2 interrupt runs
Called when Hardware TimerCounter 3 interrupt runs
Called when Hardware TimenCounter 4 interrupt runs

D_RTC_ALM 0 interrupt Called when Hardware RealTime Alarm 0 interrupt runs
TO_0 Finished interrupt Called when PTO_O Finished interrupt runs
TO_1 Finished interrupt Called when PTO_1 Finished interrupt runs

(4)Click Create POU to build sub-programs INT2Pro, INT3Pro after Fast External interrupt 2
and Fast External interrupt 3, as shown in figure B-4-3.

[ FastExternal 2 interrupt
O HD_TC7 interrupt

O HD_TCZ interrupt

O HO_TC3 interrupt

O HO_TC#4 interrupt

O HO_RTC_ALM O interrupt

Called when Fast External Event 3 interrupt runs

| MName | Description called POL
[ start Called when program stars
[ stop Called when program stops
[ debug_loop Called when debug loop runs
[ taskeode not called Called when lecCode is NOT called
[ FastExternal O interrupt  Called when Fast External Event 0 interrupt runs
[ FastExternal 1 interrupt  Called when Fast External Event 1 interrupt runs
[ FastExternal 2 interrupt Called when Fast External Event 2 interrupt runs IMT2Pro

INT3Pro

Called when Hardware Timer/Counter 7 interrupt runs
Called when Hardware Timer/Counter 2 interrupt runs
Called when Hardware TimenCounter 3 interrupt runs
Called when Hardware TimetCounter 4 interrupt runs
Called when Hardware RealTime Alarm 0 interrupt runs

Create POU INT3FRO |

Figure B-4-3

(5)The default language is ST for the new interrupt program, and it can be converted to LD
after compiling, as shown in figure B-4-4.

POz

a
|

------ [f PLC_PRG [FRG)

INT3Pra [PRG)

FROGRAM INT3PO

, [ o001
000z
N2
Add Object. ..

Object Froperties...
Froject databasze L4

Figure B-4-4

Rename Object. ..
Edit Object
Copy Object
Delete Object

AR

Chil finD

(6)LD of INT3Pro interrupt program is shown in figure B-4-5.
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O0001|PROGRAM INT3Pro
0002fvaR
O003|END_WAR

4

ADD

T 61 00
104

Figure B-4-5

(7)LD of INT2Pro interrupt program is shown in figure B-4-6.

1|FROGRAM INTZPro
[WAR
EMND_YAR

=
=]
=

=
5]
=]
=]

=
=
=
o

E

0oo1

ADD

* sohvi D2 o102
15

Figure B-4-6
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B.5 APPLICATION EXAMPLE OF FREE PORT
COMMUNICATION

B.5.1 Requirements

When a measure instrument and LM3108-CDT module communicate through 485 free port,
the protocol format is as follows:

Free Protocol Format (18 bytes in all )
stx [AalBlc [x [x|x[x[x[x [y ]y ]y]v ][y ][y [ |cs
Start Status Word | Weight Tare Enter | Check
Symbol | ABC ODH
(02H)
Status Word A
Bit2 Bitl Bit0 Position of Decimal Point
0 0 0 XXXX00
0 0 1 XXXXX0
0 1 0 XXXXXX
0 1 1 XXXXX. X
1 0 0 XXXX. XX
1 0 1 XXX XXX
1 1 0 XX XXXX
1 1 1 XXXXXX

What LM3108-CDT should analyze is the bit 0, bit 1, bit 2 of the status word A, the position
of decimal point and the weight value. LM3108 analyzes the value between 0~10 which is
sent by instrument and then outputs analog signal between 0~10V.

Communication parameters: 9600Bps, 8bits, no parity check.

B.5.2 Program

Variable declaration

PROGRAM PLC_PRG

VAR
RecFin: BOOL;
Set485: Set_COMM2_PRMT;
RecData AT %MB300 : ARRAY [1..18] OF BYTE;
RightData AT %MB320 : ARRAY [1..18] OF BYTE;
Set485Sw: BOOL;
Set485Fin: BOOL;
SetRecSw: BOOL;
RecM: COMM2_RECEIVE;
StartQ: BOOL;
EndQ: BOOL;
copyArr: copy_Arr;
L5Dot: BOOL;
L4Dot: BOOL;
L3Dot: BOOL;
L2Dot: BOOL;
L1Dot: BOOL;
LODot: BOOL;
R1Dot: BOOL;
R2Dot: BOOL;
ResNum: DWORD;
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AddAlINum: AddNum;
ResNumTemp: DWORD;

DIVNUM: DWORD;

OUTNUMH AT %MW202 : WORD;
OUTNUML AT %MW200 : WORD;
OUTNUM AT %MD200 : DWORD;

AnOutinit: BOOL;
AnOut: Analog_OUT;
AnOutFin: BOOL;

September 2008, Revision 1.0

END_VAR
B.5.3 LD of main program
0001
L3108 free port parameters: 2600Bps, & bits, no parity.
Set485 _
SetéllBISSW Set_COMMZ_PRMT SEtL:BSFm
|/| EM Q { —
16#88Mode
0002
LM3108 receives data contimiously and saves the data in RecData.
_ Rech _
SetllQelcSw RF';CFIIH COMNZ_RECENE RF';CFIH
/1 1/ EN {F—
18qNumber
J004TEL
0003
Judge whether the head and end of the data received are right or not.
RecFin EQ
| | EN
YahB300+ StartQl
164802+
EQ
YalBS 16 ——Enda
16#00+
0004
If the head and end are right, copy RecData to RightData.
) copyArT
RecFin StariQ Enda Copy_AIT
| | e
RecData—Arr_Source Arr_Des RightD ata
18-{CopyLen FINISH—
0005
Parse Status Byte &0 set bit3~bit7 0, keep bitO~bit2
RecFin copyAT.FINISH o
|| |1 En
10 11 EN
%MMBE21 SaMBI21
_l."_
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1635

0006
Judge the status of bitO~bit2 of byte Ato know the position of radix point.
RecFin COpYAIT FINISH =8
| | | | W
10 10 M
YaMB321+ ——R2Dot
EQ
i
YaMB321+ ——R1Dot
EQ
i
YaMB321+ ——LODot
EQ
EM
SeMBE21+ ——L1Dot
EQ
EM
aMEI2 1 —L20ot
EQ
EM
SeMBE21+ ——L3Dot
EQ
EM
SeMBE21+ ——L4Dot
EQ
EM
SeMBE21+ ——L5Dot
noo7 _ _
Conwvert byte data into word data of Weight.
AddAlMUm
RecFin copyArT FINISH AN
|| |1 e
10 11 EN
Result——Reshum
0005
Data range converted into O~1638.
RecFin CopyArT. FINISH W
| | | | =
10 11 EN
Reshurn— ReshumTermp
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0008
Judge the position of radix point and output data.
RecFin copyArT FINISH LsDat o7
|| 11 11 EN
11 LI LI B
ReshumTermp— ——OUTHLUIM
1000000+
o010
RecFin copyATT FINISH L4Dat i
|| 11 11 EN
11 LI LI =
ReshumTermp— ——OUTHLUIM
100000+
0011
RecFin copyArT.FINISH LaDot o
| | | | | | =
1 11 11 EN
FesMurmTermp— ——OUTMUM
10000+
o1z
RecFin copyArT.FINISH L2D0t o
11 || || EN
1 11 11 EN
ReshurmTemp— ——OUTHNLUIM
1000+
0013
RecFin copy AT FINISH L1Dot B
11 || || EN
11 11 11 =
FesMurmTermp— ——OUTMUM
100
0014
RecFin copyArT.FINISH LoDot o
11 || || EN
11 11 11 B
FesMurmTermp— ——OUTMUM
10
0015
RF';CFIin ICDIpyArr.FINISH R:DIDt ICWE
11 11 11 EN
ResNumTemp— ——0OUTNLIM
0016
FecFin CopyArr FINISH RZDat UL
11 || || EN
1 11 11 EN
ResklumTemp— F——C0OUTHLUM
10+
0017
R?cFlin IculpyArr.FINISH EE
11 11 EN
OUTNUMLA % QW2
no1s
_ AnOut _
An?uililnlt Analng_OuT AnC{JUtFIn
171 EM Q { —
OqAddress
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5.4 AddNum - Program of self-defined Function Block

0o

0ooz

0003

0oo4

005

0006

007

0oog

For==0=1

FURCTION_BLOCK AddMum
WAR_IMPUT
EMD_WAR
WAR_QUTPUT
Result: WoORD;
EMD_'AR
AR
EMD_WAR

R

oo

ooz

[pinlnksl

B

Result = %MB324*100000+%ME525%10000+% 0B 326%1 000+ %MB 5271 00+ % ME 325%1 0+ %MB52 9,

.5.5 copy_Arr - Program of self-defined Function Block

Q001 FURCTION_BLOCK copy_Arr
0002{vAR

non3 iWORD;

O00YEMD _WAR:

Q00&(VAR_INPUT

Q00 Arr_Source: ARREAY [1..18] OF BYTE;
00av, Copylen: WoORD;
O00B{(EMD_WAR

0onsfvAR_QUTPUT

0010[  Arr_Des: ARRAY [1.18) OF BYTE;
0011 FIMISH: BOOL = FALSE;

001 2{EMD _WAR:

[« |

0001[FOR i=1 TQ Copylen BY 1 DO

nonz Arr_Des[il=Arr_Sourceli;
O003{EMD_FOR,

000YFIMISH=TRLIE;

.
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B.6 APPLICATION EXAMPLE OF PID CONTROLLER

B.6.1 Requirements

By generating signal operations to the signal generator, PLC simulates the actual value of
PID controller and after PID regulation and E_H conversion outputs the value to the channel
of output module.

B.6.2 Variable Declaration

PROGRAM PLC_PRG

VAR
GEN1: GEN; signal generator to simulate actual signal
VARL: INT; the output value of signal generator
KP1: REAL :=0.5; proportion coefficient, the initial value is 0.5
TV1: DWORD :=4; derivative time, the initial value is 4
Tnl: DWORD :=100; integral time, the initial value is 100
pid1: PID; PID controller
en: BOOL;

cyc_num: INT := 10000; number of signal, the initial value is 10000
perio_num: TIME := T#4000ms; signal period, 4 second
VAR_ACTUAL: REAL; actual value of PID
E_H1: E_H; E_H conversion, output to analog output port
VAR_Y: REAL; output value of PID controller
ANA_IN: Analog_IN; analog input
ANA_OUT: Analog_OUT;  analog output
END_VAR

B.6.3 PLC Configuration

As shown in figure B-6-1, a CPU module LM3107 is configured with an analog input module
LM3310 and an analog output module LM3320. The PID controller needs an actual value for
the controlled variable and the output value of the PID controller has to be converted to the
action value of plant. These two values correspond to the analog input and the analog
output modules respectively. In this example, for purpose of testing sine wave is generated
by signal generator to simulate the actual value of the controlled variable.

E--PLC Configuration A
El--LW3107 1420110200 Relay ACZ20W P1—

------- AT %0 WORD, (* 14 channels
-Q AT S%QWO: WORD; (* 10 channe Modul id: 133

LM 331 00AMB 4=AINAR] Mods id l'li
Input address:
Output addrezs:
Diagnostic address:

Baze parameters

Figure B-6-1

B.6.4 Visualization Program

Parameter optimization of PID controllers is the key of PID control. Since each system has its
inherently different attributes, it is needed to determine the parameters by experiments
and it is suggested to use visualization function to determine the derivative time, integral
time, and proportional constant. In this example, we build a visual interface using the
visualization function of the software (see software manual for help) as shown in figure B-6-

September 2008, Revision 1.0
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2. In this figure, on the top there is a curve of the actual value of a PID controller, at the
bottom there is an output curve of the PID controller, on the right there is a parameter
interface of derivative time, integral time, proportional constant and you can optimize them
by changing the parameter values.

Fl'arameter aptimization adjusTmenlf
Derivative time 1
Fropartional 0
coefficient
0 e e Integral time 100
15:32:0115:32:0315:32:0515:32:0715:32:0915:32:11
115
5
40
0
—40
-7
-115
-150 5= —
15:32:0115:32:0315:32:0515:32:0715:32:0915:32:11
Figure B-6-2
B.6.5 LD Program
i
GEM1
en ) GEN
/1 e
sinus—{MODE OUT——VAR1
TRIUESBASE
perio_num—PERIOD
cyc_num—CYCLES
40-AMPLITUDE
FALSE-RESET
0002
sUB
EN
1004 —YAR_ACTUAL
ML INT_TO_REAL
WART
1]




LM MICRO PLC INSTRUCTION REFERENCE MANUAL

noo3
pid1
FID
EM
WAR_ACTUALACTUAL M VAR Y
1004SET_POINT LIMITS_ACTIWE—
KFP1 kP OVERFLOW—
Tn1—TH
T T
1807 _MARNUAL
0-v_OFFSET
-150—¥_hIM
1507 _hlds
FALSE {mMANLAL
FALSE-RESET
noo4
E_H1
E_H
Eml
WAR YAV WiH o W2
100U ER—
-100—{mMD
2-{Mode
n0ns
AMA_IN
en Analog_IN
—] /p—n Q
0-Address
poos
ANA_OUT
En Analog_OUT
| /1
|/ EN Q
14Address
Figure B-6-2

B.6.6 Specification

A sine signal generated by GEN1 is assigned to VAR1 as an analog input; the processed VAR1
is converted as the measured value of a PID controller, and assign output value of PID
controller through the E_H conversion to the analog output channel.
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B.7 APPLICATION EXAMPLE OF HIGH-SPEED COUNTER

B.7.1 Requirements

A function of LM PLC High-Speed Counter (HD_CTUD_T2) is explained by this example. The
High-Speed Counter processes the high-speed pulse signal from PLC and the PTO_PWMO
instruction provides the high-speed pulse output signal.

B.7.2 Wiring

Figure B-7-1 Wiring (LM3106, output pulse to terminal 10.0 from Q1.1)

B.7.3 Variable Declaration

PROGRAM PLC_PRG
VAR
EN: BOOL;
PTO_INS: PTO_PWMO; pulse send
PT_OVER: BOOL;
CTUD_INS: HD_CTUD_T2; high-speed counter

P_NUM: DWORD; number of pulse sent out
CV_NUM: UINT; number of counted
CTUD_OVER: BOOL;

END_VAR

B.7.4 PLC Configuration

LM3106-CDT is configured as the CPU module in this example.



LM MICRO PLC INSTRUCTION REFERENCE MANUAL

B.7.5 LD Program

PTO_INS
EM FTO_PYihi0 FT_CVER
il EM a 1]
O—{mode Fout_Mumhber—P_MNUM=35
2000004Period
50Dty
100004P_Mumber

CTUD_INS
EM HD_CTUD T2 CTUD_OYER
il RSTLD Q {}
10001 Py CVE—CY_NUM=35
1-Edge_Sel
1-{UPDR
I-{EXUD_EN

O—IMT_EM

Figure B-7-2

B.7.6 Description

When EN is enabled, PTO_PWMO outputs pulse through Q1.1 in PTO mode, the number is
10000, period is 200ms and P_NUM is the number of pulse sent out. HD_CTUD_T2 receives
pulse through 10.0, and CV_NUM is the current value and increases by 1 at each rising edge.
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B.8 APPLICATION EXAMPLE OF ANALOG
POTENTIOMETER / PRESET

B.8.1 Requirements

The CPU module of HollySys LM Micro PLC have two analog potentiometers, in this example
one is used to simulate the temperature signal and the other is used to set the delay time of
timer, when the temperature is larger than the set point and delay time is exceeded, a
output channel indicate light will be on to give temperature alarm.

B.8.2 Wiring of Potentiometer
@ONL

T

—
e | 00000000 0900000
-

/
| HOLLiAS-LEC (3 [ /— D
';-‘?,"I__ pooooooo n:ruanlr.w: { __ﬂpﬂtﬁnﬁnmeter

Figure B-8-1 Wiring (LM3106)

B.8.3 Variable Declaration
PROGRAM PLC_PRG

VAR
EN: BOOL;
POT1: POT; get the value of channel 1
TEMPERATURE: BYTE; temperature value, the value of channel 0
POTO: POT; get the value of channel 0
POTO_TERM: BOOL;
TIME_DELAY: BYTE; delay time, the value of channel 1
POT1_TERM: BOOL;
M1: BOOL; middle variable, set pointis 1
TON1: TON; timer
TIM_ET: TIME; time passed

END_VAR

B.8.4 PLC Configuration

Any type of CPU module of LM PLC can be used for the practical tests, and LM3106 is used
in this example.
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B.8.5 LD Program

Read the value of potentiometer O

ET

—TIM_ET=T#2s600ms

100+

FT
MUL REAL_TO_TIME
TIME_DELAY=26

FOTO
EN FOT POTO_TERM
o ®—
04CH  OUT|—TEMPERATURE=255
Eead the value of potentiometer 1
POTI
EN FOT FOT1_TERM
——e o o—
14CH  OUT|—TIME_DELAY=26
Judge whether ternperature value is rmore than 100
Erl oT
TEMPERATURE=255-] ——n1
100
Cornvert the value of potentionmeter0d into Time type data in 100ms and set it to timer.
TONT
EN M1 ToN 0z
— I i IN 0 0—

Figure B-8-2

B.8.6 Description

When EN is enabled, POTO acquires the value of channel 0 and assigns it to TEMPERATURE;
POT1 acquires the value of channel 1 and assigns it to TIME_DELAY. Because TEMPERATURE
is larger than 100, M1 is set. Since PT must be of TIME type, REAL_TO_TIME is used to
convert the data and channel Q0.2 is connected when the delay time is reached.

September 2008, Revision 1.0
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