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Changing COM1 from Program Controlled mode
to MEWTOCOL-COM Slave mode

The system variable
"sys blsComPort1ProgramControlled’ turns ON
when Program Controlled mode is selected

bMEWTOCOL_COM R9032 . F159 MTRN
=) EN EN
. -WDLImI’tW .S_Start
- 16#8000 n_Number
. 1 d_Port

Changing COM1 from MEWTQOCOL-COM Slave
mode to Program Controlled mode

bProgramControlled R9032 . F159 MTRN
p / EN EN
o -wDummy s_Start
- 16#8000 n_Number
: 1 -d_Port
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Important Symbols

One or more of the following symbols may be used in this manual:

Warning.
The warning triangle indicates especially important
safety instructions. If they are not adhered to, the
results could be:

o fatal or critical injury and/or

e significant damage to instruments or their contents,
e.g. data

* NOTE

Contains important additional information.

A K4
YUl ¢ EXAMPLE

Contains an illustrative example of the previous text section.

- *
PROCEDURE

Indicates that a step-by-step procedure follows.

¢ REFERENCE

Indicates where you can find additional information on the subject at hand.

« =ML

CAUTION

Indicates that you should proceed with caution.



n ¢ KEYPOINTS

Summarizes key points in a concise manner.

W ¢ SHORTCUTS

Provides helpful keyboard shortcuts.

@ ¢ EXPLANATION

Provides brief explanation of a function, e.g. why or when you should use it.
M next page

Indicates that the text will be continued on the next page.

The manual uses the following conventions to indicate elements from the user interface or
the keyboard:

"Data Field" Data field entries and option names are rendered in quotation marks.

[Button] Buttons are indicated by square brackets.
<Key> Keys are indicated by pointed brackets
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1.1 Operands

In FPWIN Pro the following operands are available:
e in- and outputs (X/Y) as well as internal memory areas
e internal relays
e special internal relays
e timers and counters
e (data registers
e special data registers
o file registers

e link registers and relays

The number of operands which are available depends on the PLC-type and its configuration.
To see how many of the respective operands are available, see your hardware description.

1.1.1 Inputs/Outputs

The amount of inputs/outputs available depends on the PLC and unit type. Each input
terminal corresponds to one input X, each output terminal corresponds to one output Y.

In system register 20 you set whether an output can be used once or more during the
program.

= Outputs which do not exist physically can be used like flags. These flags
are non-holding, which means their contents will be lost, e.g. after a
power failure.

1.1.2 Internal Relays

Internal Relays are memory areas where you can store interim results. Internal relays are
treated like internal outputs.

In system register no. 7 you define which internal relays are supposed to be holding/non-
holding. Holding means that its values will be retained even after a power failure.

The number of available internal relays depends on the PLC type (see hardware description
of your PLC).

1.1.3 Special Internal Relays

Special internal relays are memory areas which are reserved for special PLC functions. They
are automatically set/reset by the PLC and are used:

e to indicate certain system states, e.g. errors
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e as an impulse generator
e toinitialize the system

e as ON/OFF control flag under certain conditions

such as when some flags get a certain status if data are ready for transmission in a
PLC network.

The number of special internal relays available depends on the PLC type (see hardware
description of your PLC).

= Special internal relays can only be read.

1.1.4 Timers and Counters

Timers and Counters use one common memory and address area.

Define in system registers 5 and 6 how the memory area is to be divided between timers and
counters and which timers/counters are supposed to be holding or non-holding. Holding
means that even after a power failure all data will be saved, which is not the case in non-
holding registers.

Entering a number in system register 5 means that the first counter is defined. All smaller
numbers define timers.

For example, if you enter zero, you define counters only. If you enter the highest value
possible, you define timers only.

In the default setting the holding area is defined by the start address of the counter area. This
means all timers are holding and all counters are non-holding. You can of course customize
this setting and set a higher value for the holding area, which means some of the timers, or if
you prefer, all of them can be defined as holding.

In addition to the timer/counter area, there is a memory area reserved for the set value (SV)
and the elapsed value (EV) of each timer/counter contact. The size of both areas is 16 bits
(WORD). In the SV and EV area one INTEGER value from 0 to 32,767 can be stored.

Timer/Counter No. |SV EV Relay

T™MO SVO0 EVO TO
TM99 SV99 EV99 T99
CT100 SV100 | EV100 C100

While a timer or counter is being processed, the respective acual value can be read and
under certain conditions be edited.
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= After changing the settings in system register 5, do not forget to adjust
the addresses of the timers/counters in your PLC program because they
correspond to the TM/CT numbers.

1.1.5 Data Registers (DT)

Data registers have a width of 16 bits. You can use them, for example, to write and read
constants/parameters. If an instruction requires 32 bits, two 16-bit data registers are used. If
this is the case, enter the address of the first data register with the prefix DDT instead of DT.
The next data register (word) will be used automatically (for more information, please refer to
addresses (see page 7)).

2nd word 1st word
DT2 DT1

— __;:M"'__ -

|
=

32 bit data register

Data registers can be holding or non-holding. Holding means that even after a power failure
all data will be saved. Set the holding/non-holding areas in system register 8 by entering the
start address of the holding area.

The amount of data registers available depends on the PLC type (see hardware description).

1.1.6 Special Data Registers (DT)

Special data registers are like the special internal relays reserved for special functions and are
in most cases set/reset by the PLC.

The register has a width of 16 bits (data type = WORD). The amount of special data registers
available depends on the PLC type (see hardware description).

Most special data registers can only be read. Here some exceptions:

e interrupts and scan time (DT9027, DT9023-DT9024)...

1.1.6.1 Data Transfer To and From Special Data Registers

FPWIN Pro offers three possibilities to read from or write to special relays/special data
registers.

1. Via system variables (recommended from version 5.1 onwards)
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For each special data register and relay a system variable exists according to the
following syntax:

sys ¥ _system variable

b BOOL
—w WORD
__ dw DWORD
1 INT

di DINT

You can insert these system variables into the body via the "Variable Selection"
dialog.

B yariable Selection 10l =l

Tuvpe Class Wariable

ISimpIe Types j ISeriaI Communication

Libraries +PLC Statuz Information -
<AL +Basic Errar Messages
<Header>

Commnication
...3yz_wT oolPortStationt umber
...3ys_blsComPort1 CommunicationE mor
...3ps_wComPort1 CommunicationE rorCode
...3ps_blsComPort]ProgramControlled
...3ys_blsComPort] ReceptionDone
...3ps_blsComPort] TransmizzionD one
...3ps_wlomPaort1Stationt umber
...3ys_blstewnetLinkMotbctive
...3ys_blstdevnetLinkRECWE mor
...3ys_whewnetlinkEmorCode
...3ys_blsbdewnetFM othctive
...3ys_blstdevnetFE mor
...3ps_whewnetFEmorCode
+Calendar Functions
+Step Ladder 0 - 255
+Step Ladder 256 - 511
+Step Ladder 512 - 767

4] || | +5tep Ladder 765 - 933
e +Hemote [/0
2 +PLC Link 0 Status
IANY 'l +PLC Lirk 1 Status
Details +MEWMNETH Link =l
I =
=l
[ Minimize dialog after insert
| Inzert->Body I More »> |
GEYL-»Header | Help | Lloze J/
4

In addition these system variables are also displayed under Monitor — Special
Relays and Registers as the last entries in the comments, e.g.
"sys_ w_HSC_ControlFlags".

Example for accessing the special data for HSC
Example for accessing the special data for the RTC
2. via global variables

3. via direct addresses in the body

1.1.7 File Registers (FL)

Some PLC types (see hardware description) provide additional data registers which can be
used to increase the number of data registers. File registers are used in the same way as data
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registers. Set the holding/non-holding area in system register 9. Holding means that even
after a power failure all data will be saved.

1.1.8 Link Relays and Registers (L/LD)

Link relays have a width of 1 bit (BOOL). In system registers 10-13 and 40-55, set the:
e transmission area
e amount of link relay words to be sent
¢ holding/non-holding area
Link registers have a width of 16 bits (WORD). In system registers 10-13 and 40-55, set the:
e transmission area
e amount of link relay words to be sent

¢ holding/non-holding area
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1.2 Addresses

In the List of Global Variables, enter the physical address in the field “Address” for each global
variable used in the PLC program.

The operand and the address number are part of the address. In FPWIN Pro you can use
either FP and/or IEC addresses. The following abbreviations are used:

Meaning FP IEC
Input X |

Output Y Q

Memory (internal memory area) R MO
Timer relay T M1
Counter relay C M2
Set value SV M3
Elapsed value EV M4
Data register DT/DD M5

T

You find the register numbers (e.g. DT9000/DT90000) in your hardware description. The next
two sections show how FP and IEC addresses are composed.

1.2.1 FP Addresses

An address represents the hardware address of an in-/output, register, or counter.
For example, the hardware address of the 1st input and the 4th output of a PLC is:
e X0 (X =input, 0 = first relay)
e Y3 (Y = output, 3 = fourth relay)

Use the following address abbreviations for the memory areas. You find the register numbers
in your hardware description.

Memory Area Abbr. FP | Example
Memory (internal memory area) R R9000: self diagnostic error
Timer relay T T200: timer relay no. 200
(settings in system register 5+6)
Counter relay C C100: counter relay no. 100
(settings in system register 5+6)
Set value SV SV200 (set value for counter relay 200)
Elapsed value EV EV100 (elapsed value for timer relay 100)
Data register DT DT9001/DT90001 (signals power failure)

1.2.2 IEC Addresses

The composition of an IEC-1131 address depends on:
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e operand type

e datatype

e slot no. of the unit (word address)
e relay no. (bit address)

e PLCtype

In- and Outputs are the most important components of a programmable logic controller (PLC).
The PLC receives signals from the input relays and processes them in the PLC program. The
results can either be stored or sent to the output relays, which means the PLC controls the
outputs.

A PLC provides special memory areas, in short “M”, to store interim results, for example.

If you want to read the status of the input 1 of the first module and control the output 4 of the
second module, for example, you need the physical address of each in-/output. Physical
FPWIN Pro addresses are composed of the per cent sign, an abbreviation for in-/output, an
abbreviation for the data type and of the word and bit address:

Example IEC address for an input
%IX0.0
Sign for
physic. address Input ggtgt\_ype WORD-Address Bit address

The per cent sign is the indicator of a physical address. “I” means input, “X” means
data type BOOL. The first zero represents the word address (slot no.) and the second
one the bit address. Note that counting starts with zero and that counting word and bit
addresses differs among the PLC types.

Each PLC provides internal memory areas (M) to store interim results, for example.
When using internal memory areas such as data registers, do not forget the additional
number (here 5) for the memory type:

Example IEC address for an internal memory area
Physic Iternal DataType\ WORD-Address BT 7ddress
Address emory Area BOOL Mermory

AreaType

Bit addresses do not have to be defined for data registers, counters, timers, or the set
and actual values.

According to IEC 1131, abbreviations for in- and output are “I” and “O”, respectively.
Abbreviations for the memory areas are as follows:

Memory Type No. | Example
Internal Relay (R) 0 | %MX0.900.0 = internal relay R9000
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Data Registers (DT, DDT)

Memory Type No. | Example
Timer (T) 1 | %MX1.200 = counter no. 200
Counter (C) 2 | %MX2.100 = counter no. 100
Set Value counters/timers (SV) 3 9%MW3.200 = set value of the counter no. 200
Elapsed Value counters/timers 4 %MW4.100 = elapsed value of the timer no. 100
(EV)
5 %MW5.9001 = data register DT9001

%MD5.90001 = 32-bit data register DDT90001

=
description of your PLC.

The following data types are available:

Tables with hardware addresses can be found in the hardware

Data Type Abbreviation |Range of Values Data Width
BOOL BOOL 0 (FALSE), 1 (TRUE) 1 bit
INTEGER INT -32,768 to 32,768 16 bits
DOUBLE INTEGER | DINT -2,147,438,648 to 2,147,438,647 32 bits

WORD WORD 0to 65,535 16 bits
DOUBLE WORD DWORD 0to 4,294,987,295 32 bits

TIME 16-bit TIME T#0.00s to T#327.67s 16 bits
TIME 32-bit TIME T#0,00s to T#21 474 836.47s 32 bits
STRING STRING 1 to 255 bytes (ASCII) 8 bits per bytes
REAL REAL -1,175494 x 10 to -3,402823 x 10 and 32 bits

1,175494 x 10 to 3,402823 x 10
= Please take into account that not all data types can be used with each

IEC command.

e Find the tables with all memory areas in your hardware description.

e When using timers, counters, set/elapsed values, and data registers,
the bit address does not have to be indicated.

e You can also enter the register number (R9000, DT9001/90001) or the
FP address, e.g. “X0” (input 0), instead of the IEC address.
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1.2.3 Specifying Relay Addresses

External input relay (X), external output relay (Y), internal relay (R), link relay (L) and pulse
relay (P)The lowest digit for these relay’s adresses is expressed in hexadecimals and the
second and higher digits are expressed in decimals as shown below.

Example Configuration of external input relay (X)
<
XF, XE, XD, XC, XB, XA, X9, X8, X7, X6, X5, X4, X3, X2, X1, X0
XAF, o e , X10
KOI}s ars svereas #m0w 1o's o 105 0 = 1 T3 20 6 0 1) 0 0 0 , X20
XS10F, ,X5100( &
X511F, , X5110

1.2.4 Timer Contacts (T) and Counter Contacts (C)

Addresses of timer contacts (T) and counter contacts (C) correspond to the TM and CT
instruction numbers and depend on the PLC type.

G00¢

[ Decimal |- 0.1,2..
e.g. for FP2:
TO, T1 ceverersrereresserenne T2999
C3000, C3001 ............. C3072
= Since addresses for timer contacts (T) and counter contacts (C)

correspond to the TM and CT instruction numbers, if the TM and CT
instruction sharing is changed by system register 5, timer and counter
contact sharing is also changed.

1.2.5 External Input (X) and Output Relays (Y)

e The external input relays available are those actually allocated for input use.

e The external output relays actually allocated for output can be used for turning ON or
OFF external devices. The other external output relays can be used in the same way
as internal relays.

10
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I/O allocation is based on the combination of I/O and intelligent modules installed.

1.2.6 Word Representation of Relays (WX, WY, WR, and WL)

The external input relay (X), external output relay (Y), internal relay (R) and link relay (L) can
also be expressed in word format. The word format treats 16-bit relay groups as one word.
The word expressions for these relays are word external input relay (WX), word external
output relay (WY), word internal relay (WR) and word link relay (WL), respectively.

Example:

Configuration of word external input relay (WX)

XF XEXDXCXBXAX9X8 X7 X6 X5X4 X3X2 X1 X0

wxo [ [ [ [ [[[ T[] |
X1FX1EX1D X12X11X10
wxt [ [T T[] il
X12FX12EX120 -~ e SoeX122¥121X120
wxiz [ [ [ [ [ [ [ [[ [ []] H
= Since the contents of the word relay correspond to the state of its relays
(components), if some relays are turned ON, the contents of the word
change.

11



Basics FPWIN Pro Programming

1.3 Constants

A constant represents a fixed value. Depending on the application, a constant can be used as
an addend, multiplier, address, in-/output number, set value, etc.

There are 3 types of constants:
e decimal
e hexadecimal
e BCD

1.3.1 Decimal Constants

Decimal constants can have a width of either 16 or 32 bits.
Range 16 bit: -32,768 to 32,768
Range 32 bit: -2,147,483,648 to 2,147,483,648

Constants are internally changed into 16-bit binary numbers including character bit and are
processed as such. Simply enter the decimal number in your program.

1.3.2 Hexadecimal Constants

Hexadecimal constants occupy fewer digit positions than binary data. 16 bit constants can be
represented by 4-digit, 32-bit constants by 8-digit hecadecimal constants.

Range 16 bit: 8000 to 7FFF
Range 32 bit: 80000000 to 7FFFFFFFF
Enter e.g.: 16#7FFF for the hexadecimal value 7FFF in your program.

1.3.3 BCD Constants

BCD is the abbreviation for Binary Coded Decimal.
Range 16 bit: 0 to 9999

Range 32 bit: 0 to 99999999

Enter BCD constants in the program either as:

binary: 2#0001110011100101 or
hexadecimal: 16#9999

12
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1.4 Data Types

FPWIN Pro provides elementary and user defined data types.

Elementary data types

Data Type Abbreviation Value Range Data

Width
BOOL BOOL 0 (FALSE) or 1 (TRUE) 1 bit
INTEGER INT -32,768 to 32,768 16 bits
DOUBLE INTEGER DINT -2,147,483,648 to 2,147,483,647 32 hits
WORD WORD 0 to 65,535 16 bits
DOUBLE WORD DWORD 0 to 4,294,967,295 32 hits
TIME 16- bit TIME T#0,00s to T#327.67s 16 bits
TIME 32 -bit TIME T#0,00s to T#21 474 836,475 32 hits
STRING STRING 1 to 255 bytes (ASCII) 8 bits per byte
REAL REAL -1,175494 x 10 to -3,402823 x 10 and 32 bits

1,175494 x 10 to 3,402823 x 10

A data type has to be assigned to each variable.
User defined data types

We differentiate between array and Data Unit Types (DUT). An array consists of several
elementary data types which are all of the same type. A DUT consists of several elementary
data types but of different data types. Each represents a new data type.

141 BOOL

Variables of the data type BOOL are binary variables. They can only have the value 0 or 1,
and always have a width of 1 bit.

The condition 0 corresponds to FALSE (e.g. initial value in the POU header) and means that
the variable is switched off. In this case we also speak of the variable not being set.

The condition 1 corresponds to TRUE (e.g. initial value in the POU header) and means that
the variable is switched on. In this case we also speak of the variable being set.

The default initial value, e.g. for the variable declaration in the POU header or in the global
variable list = 0 (FALSE). In this case the variable is not set during the PLC program start. If
this is not the case, the initial value may also be set to TRUE.

142 INT

Variable values of the data type INTEGER are natural numbers without decimal places. The
range of values for INTEGER values is from -32768 to 32767

The default initial value, e.g. for the variable declaration in the POU header or in the global
variable list =0

13
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INTEGER numbers can be entered in DEC-, HEX- or BIN- format:

Decimal Number Hexadecimal Number Binary Number
1234 16#4D2 2#10011010010
-1234 16#FB2E 2#1111101100101110
143 DINT

Variable values of the data type DOUBLE INTEGER are natural numbers without decimal
places. The value range for a DOUBLE INTEGER values is from -2147483648 to 2147483647

The default initial value, e.g. for the variable declaration in the POU header or in the global
variable list =0

DOUBLE INTEGER numbers can be entered in DEC-, HEX- or BIN- format.

Decimal Number Hexadecimal Number Binary Number

123456789 16#75BCD15 2#111010110111100110100010101
-123456789 16#F8A432EB 2#1111100010100100001100101110
144 STRING

The data type STRING consists of a series, i.e. string, of ASCII characters up to 255
characters (default setting under Extras — Options — Compile options — Code
Generation). All ASCII characters are considered as characters.

The default for the initial value, e.g. for the variable declaration in the POU header or in the
global variable list is ' ' that corresponds to an empty string.

Internal memory structure of strings on the PLC

Each character of the string is stored in a byte. The memory to which a string is allotted
consists of a head (2 words) that contains the following information:

e The first word contains the number of characters that are reserved in the memory for
this string (the standard value is 32 characters).

14
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e The second word contains the actual number of characters that are stored in this

string.

Word x Number of characters that can be stored
in this character string

Word x+1 Agtual number of_ characters stored in
this character string

Word x+2 | Character 2 Character 1

Word x+3 . Character 4 Character 3

Word x+4 Character 6 Character 5

Word x+(n/2+1) Zeichen Character n-1

higher value byte lower value byte

You may declare the number of characters (n) in a string and thereby determine the size of
the allotted memory.

The following condition applies: Reserved memory = 2 words (for the head) + (n+1)/2 words
(for the characters)

* NOTE

Since the memory is organized according to words, it is always rounded up to
the next larger whole number.

String Literals (according to IEC 61131-3)
A character string literal is a sequence of zero or more characters prefixed and terminated by
the single quote character ().

Three-character combinations of the dollar sign ($) followed by two hexadecimal digits are to
be interpreted as the hexadecimal representation of the eight-bit character code.

Two-character combinations beginning with the dollar sign are to be interpreted as shown in
the table:

Combination Interpretation When Printed
$$ Dollar sign ($24)

$ Single quote ($27)

$L or $I Line feed ($0A)

$N or $n New line ($0D$0A)

$P or $p Form feed (page) ($0C)

$R or $r Carriage return ($0D)

$T or $t Tab ($09)

Examples of String Literals

Example Explanation

Empty string (length zero)

15



Basics FPWIN Pro Programming
Example Explanation
‘Al String of length one containing the single character A
String of length one containing the space character
'$" String of length one containing the single quote character
'$RSL' String of length two containing CR and LF characters
'$$1.00' String of length five which would print as "$1.00"
'$02$03' String of length two containing STX and ETX characters

* NOTE

The hexadecimal value 0 ($00) cannot be entered in a string literal. But the
string commands can handle these values correctly if they occur in string
variables. So you can, for example, also use strings in supplying telegrams with
raw data for data communication.

Strings as constants

It is possible to enter values of the data type STRING directly as constants into a function or a
function block. A declaration in the POU Header is not necessary in this case.

Transfer of the character string constant ': Pressure too high' to a function.
LD Body

COMCAT
- notice_error —— 1M1 ——arror_output
" Pressure too high' —_IN2 e e

IL Body

Lo  notice_error
CONCAT ' Pressure too high!'
5T error_output

Transfer of character strings to functions or function blocks

When character strings are transferred, only as many characters that fit into the target string
are transferred. Various examples include:

Example 1 Copy of a character string source to a character string target that has less reserved memory

than source. For a description of these examples, please refer to the online help under the
keyword ‘Example 1...5 for STRING'.

Example 2 Copy of a constant character string to a character string that has less reserved memory than
the constant.

Example 3 A longer character string is attached to the input contact of a function than is reserved for the
input variable in the POU header of the function.

Example 4 A longer character string is calculated for a function than the value of the function can return.

Example 5 A function returns a longer character string than the target variable can store.

The replace functions (E_)INT_TO_STRING (see page 162),
(E_)DINT_TO_STRING (see page 165), (E_)REAL_TO_STRING (see page 168),

16
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(E)TIME_TO_STRING (see page 170) etc. require relatively many system
resources (program steps and processing time). Therefore define User-defined
functions when you use these functions repeatedly.

Restrictions:

When using the data type STRING in PLCs that do not employ String
instructions per se (FP-Sigma):

Can only be used for initializations in the header, as constant in the body,
as function or function block argument or in the following commands:
- BOOL_TO_STRING (see page 156)

- CONCAT (see page 212)

- DINT_TO_STRING (see page 165)

- DWORD_TO_STRING (see page 160)

- EQ (see page 86)

- FIND (see page 216)

-INT_TO_STRING (see page 162)

- LEN (see page 204)

- MOVE (see page 28)

- NE (see page 92)

- REAL_TO_STRING (see page 168)

- SEL (see page 200)

- TIME_TO_STRING (see page 170)

- WORD_TO_STRING (see page 158)

The functions Concat and Find require relatively many system resources
(program steps, labels and processing time). Therefore define User-defined
functions when you use these functions repeatedly. Only use these
functions when absolutely necessary or define User-defined functions when
you use these functions repeatedly.

1.4.4.1 Strings as Constants

It is possible to enter values of the data type STRING directly as constants into a function or a
function block. A declaration in the POU Header is not necessary in this case.

Example Transfer of the character string constant ': Pressure too high’ to a
function.
LD Body
......... concaT |- - - -
- notice_error — M1 ——arror _output
"' Pressuretoo high! — M2~ |- - - - - -

17
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1.4.4.2 Transfer of Character Strings to Functions or Function Blocks

When character strings are transferred, only as many characters that fit into the target string
are transferred. Various examples include:

1. Copy of a character string source to a character string target that has less reserved
memory than source.

2. Copy of a constant character string to a character string that has less reserved
memory than the constant.

3. Alonger character string is attached to the input contact of a function than is reserved
for the input variable in the POU header of the function.

4. A longer character string is calculated for a function than the value of the function can
return.

5. A function returns a longer character string than the target variable can store.

1.4.4.3 String with EN/ENO

Using STRING instructions with enable input (EN) and enable output (ENO) in ladder
diagrams (LD) and function block diagrams (FBD)

STRING instructions with EN/ENO contacts cannot be connected to each other in LD and
FBD.

However, you may use this configuration if the instructions in question are first connected to
each other and then an instruction with EN/ENO is used in the final position. The enable input
(EN) determines the output of its overall result.

This arrangement is not possible:

oL

COMCAT

E_CONCAT |-
EN END

- start — EMN
String1 —— N1
String? —— [N2

b Strl I-IQS b . b TR il 0y e TSR

This arrangement is possible:

- start | _E_CONCAT
----- CONCAT © o COMCAT - = EN ENO
String1 —— M1 — M1 — M1 I—'tesult

String2 —— M2 leZ leZ WA
........ String2 - - - Stringd

Using STRING instructions in instruction lists (IL)

i

STRING instructions with EN/ENO may be connected to each other in IL. Nevertheless, in
order to avoid intermediate variables, it is suggested that you use a conditional jump instead
of connecting a series of functions with EN/ENO.

18
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POU Header of a program with a dummy string

Class Identifier Type Initial | Cormrment |

"""" o |var start BOOL FiraLsE

1| var 3 Stringd STRING[4]  ¥i'This'

2| var i Stringz STRING[] W'z

2 var Y String3 STRING[Z]  Fi'=

4| var  Histringd STRING[S] 7' test

5 var  Hiresult STRING[3Z] Tiv
| B|var Hihelp_string (STRING[EZ] Wi
IL Body

en start = en caloulste
*Wwhen start = TRUE th ol =t
result = String1 + String2 + String2 + Stringd *)

Lo

E_COMCAT
E_COMCAT
E_COMCAT

" start

: String, Strin:QE, help_string
- help_string, String3, help_string
_ help_string, Stringd, result

POU Header of a program with a conditional jump

Clas=s Identifi-e| Type | Iriti=l | Comn rment |
"""" ot start EOOL [FiraLzE
1 war  Hittringt (STRING4] Ti'This'
2| var  Hisgtringz (STRING[E] Ti'is
Z|vaRr  Histrings [STRING[Z] Ti'z
4| vaRr  Histingd (STRINGE] T test
5 var  Hiresult  {STRING[EZETC
IL Body
1 [* When start = TRUE then calculate
result = String1 + StringZ + String2 + Stringd *)
LOM " start
JMPLC _ marker
LD . String1
CONCAT * String2
CONCAT _ String=
CONCAT * String4
=1 result
2 [* Insert code for network 2 here *]
rar ker:

The difficulty of programming with a dummy string lies in correctly choosing its length. When

connecting unconditional string instructions in series, this is calculated automatically.

19
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145 WORD

A variable of the data type WORD consists of 16 binary states. The switching states of 16
infoutputs can be combined as a unity in one word (WORD).

The default for the initial value, e.g. for the variable declaration in the POU header or in the
global variable list =0

You can enter WORD values in (DEC-), HEX- or BIN- format.

(Decimal Number) Hexadecimal Number Binary Number
1234 16#4D2 2#10011010010
64302 16#FB2E 2#1111101100101110
14.6 DWORD

A variable of the data type DOUBLE WORD consists of 32 binary states. The switching states
of 32 in/outputs can be combined as a unity in one DOUBLE WORD.

The default for the initial value, e.g. for the variable declaration in the POU header or in the
global variable list =0

You can enter numbers in (DEC-), HEX- or BIN- format.

(Decimal Number) Hexadecimal Number Binary Number
123456789 16#75BCD15 2#111010110111100110100010101
4171510507 16#F8A432EB 2#1111100010100100001100101110

1.4.7 ARRAY and Data Unit Type

ARRAYs

An array is a group of variables which all have the same elementary data type and that are
grouped together, one after the other, in a continuous data block. This variable group itself is
a variable and must hence be declared for this reason. In the program you can either use the
whole array or individual array elements.

* NOTE

An array cannot be used as a variable by another array.

Data types valid for arrays are:

e BOOL
e INT

e DINT
e REAL
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e WORD
e DWORD
e TIME

e STRING

Arrays can be 1, 2 or 3-dimensional. In each dimension, an array can have several fields.

Data Unit Type

A Data Unit Type (DUT) is a group of variables composed of several different elementary
data types (BOOL, WORD etc.). These groups are used when tables are edited, such as for
the bit sample edition in the F164_SPDO0 command (FP1, FP-M) of the FP Library (see online
help). You can use the bit sample edition of this command for regulating the speed of a motor
via a speed governor, for example. Define a DUT in the DUT pool first. Then you can use the
DUT in the “Type” field of the global variable list or of a POU header similarly to the integer,
BOOL etc. data types. In the program you can then use either the whole DUT or individual
variables of the DUT.

* NOTE

A DUT cannot be used as a variable by another DUT.

For details on working with ARRAYs or DUTS, please refer to the online help or programming
manuals.

1.4.7.1 One dimensional ARRAY

& Global variables |

Class. Identifier FPA... |IEC Address |Type Initial
0 VAR_GLOBAL onedim_array  DOTO LMWS.0 ARRAY [0..15] OF INT [1,2,3,4,5,10(10),7]

The declared array can be imagined as follows:

onedim_array[0] onedim_array[2] onedim_array[14]
1st element 3rd element 15th element

1/2[37]4]5]

onedim_array[15]
16th element

onedim_array[1]
2nd element

Initialize 1-dim arrays with values

If subsequent array elements are initialized with the same value, the abbreviated writing
number(value) is possible.

* number stands for the number of array elements

* value stands for the initialization value
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In the example element 1 was initialized with value 1, element 2 with value 2, etc.

Use 1-dim array elements in the program
You may use a one-dimensional array element by entering identifier[Varl].

* identifier (name of the array, see field Identifier)

*Varl is a variable of the type INT or a constant which has to be within the value range of the
array declaration. For this example Varl is assigned to the range 0...15

In the example you call up the third array element (Element 3) with onedim_array[2]. If you
wish to assign a value to this element in an IL program, for example, enter the following:

LD current temp
ST onedim array[2]

Addresses of 1-dim array elements

The array elements of the one-dimensional array are subsequently saved in the memory of
the PLC starting with element 1. The following memory allocation results for the example
described above:

Array element Array FP Address |[IEC Address
name element

onedim_array[0] Element 1 DTO %MWS5.0
onedim_array[1] Element 2 DT1 %MWS5.1
onedim_array[2] Element 3 DT2 %MWS5.2
onedim_array[3] Element 4 DT3 %MWS5.3
onedim_array[4] Element 5 DT4 %MW5.4
onedim_array[13] Element 14 DT13 %MW5.13
onedim_array[14] Element 15 DT14 %MW5.14
onedim_array[15] Element 16 DT15 %MWS5.15

1.4.7.2 Two dimensional ARRAY

& Global variables |

Class Identifier FP A... | IEC Address | Type Initial
0 VAR_GLOBAL twodim_array RO MX0.0.0  ARRAY [3..5,1..6] OF BOOL [FALSE, TRUE, 16{FALSE)]

The declared array can be imagined as follows:

twodim_array[3,1] twodim_array[3,2]
1st element 2nd element

! 2 3 4 : 6 twodim_array[4,6]
3 |'raLse [ TRUE | FaLsk | FALSE | FaLsE | FaLsg | 12th element

FALSE | FALSE | FALSE | FALSE | FALSE | FALSE’| twodim_array[5,6]
18th element

5 FALSE | FALSE | FALSE | FALSE | FALSE | FALSE
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Initialize 2-dim arrays with values

The initialization of arrays with values starts with the first array element (element 1) and ends
with the last array element (element 18). The initialization values are entered one after
another into the field initial and are separated from each other by commas.

If subsequent array elements are initialized with the same value, the abbreviated writing
number(value) is possible.

* number stands for the number of array elements
* value stands for the initialization value

In the example element 1 was initialized with the value FALSE, element 2 with the value
TRUE and the remaining array elements are initialized with FALSE.

Use 2-dim array elements in the program
You may use a two-dimensional array element by entering identifier[VarlVar2].

* identifier (name of the array, see field Identifier)

*Varl and Var2 are variables of the type INT or constants which have to be within the value
range of the array declaration. For this example Varl is assigned to the range 3...5 and Var2
to the range 1...6.

In the example you call up the element 12 with twodim_array[4,6]. If you wish to assign a
value to this element in an IL program, for example, enter the following:

LD motor_on
ST twodim array([4,6]

Addresses of 2-dim array elements

The array elements of the two-dimensional array are subsequently saved in the memory of
the PLC starting with element 1. The following memory allocation results for the example
described above:

Array element Array FP IEC
name element Address Address
twodim_array([3,1] Element 1 RO %MX0.0.0
twodim_array([3,2] Element 2 R1 %MX0.0.1
twodim_array(3,3] Element 3 R2 %MX0.0.2
twodim_array([3,6] Element 6 R5 %MX0.0.5
twodim_array[4,1] Element 7 R6 %MXO0.0.6
twodim_array[4,2] Element 8 R7 %MXO0.0.7
twodim_array[5,4] Element 16 RF %MX0.0.15
twodim_array([5,5] Element 17 R10 %MX0.1.0
twodim_array[5,6] Element 18 R11 %MX0.1.1
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1.4.7.3 Three dimensional ARRAY

Declaration in the global variable list:

& Global variables |

Class Identifier FP A... | IEC Address | Type Initial
0 VAR_GLOBAL threedim_array DTO LMWS.0 ARRAY [-8..1,0..3,2..4] OF WORD  [120(123)]

The declared array can be imagined as follows:

threedim_array[1,0,4]
111th element

123 | 123 [122
, 10123 | 123 | 123

threedim_array[-7,0,3 123
14th element -7
123
8. ey
threedim_array[-8,0,2] 00423 | 123 [ 123 3 | . /

/0- | '4' /!
11123 | 123 [ 123 I3 |/
2| 123 [ 123 | 123 13
3| 123 | 123 | 123

1st element

Initialize 3-dim arrays with values

The initialization of arrays with values starts with the first array element (element 1) and ends
with the last array element (element 111). The initialization values are entered one after
another into the field initial and are separated from each other by commas.

If subsequent array elements are initialized with the same value, the abbreviated writing
number(value) is possible.

* number stands for the number of array elements
* value stands for the initialization value

In the example all array elements were initialized with the value 123.

Use array elements in the program

Accessing a three-dimensional array is possible if you enter identifier[Varl,Var2,Var3,Var4].*
identifier is the name of the array, (see field Identifier)

*Varl, Var2 and Var3 are variables of the type INT or constants which have to be within the
value range of the array declaration (see field Type). For this example Varl is assigned to the
range 8...1, Var2 to the range 0...3 and Var3 to the range 2...4.

In the example you call up element 15 with threedim_array[-7,0,4]. If you wish to assign a
value to this element in an IL program, for example, enter the following:
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LD binaer_value
ST threedim array[-7,0,4]

Addresses of 3-dim array elements

The array elements of the three-dimensional array are subsequently saved in the memory of
the PLC starting with element 1. The following memory allocation results for the example
described above:

Array element Array FP IEC
name element Address Address
threedim_array[-8,0,2] Element 1 DTO %MWS5.0
threedim_array[-8,0,3] Element 2 DT1 %MWS5.1
threedim_array[-8,0,4] Element 3 DT2 %MWS5.2
threedim_array[-8,1,2] Element 4 DT3 %MWS5.3
threedim_array[-8,1,3] Element 5 DT4 %MW5.4
threedim_array[-8,3,3] Element 11 DT10 %MWS5.10
threedim_array[-8,3,4] Element 12 DT11 %MW5.11
threedim_array[-7,0,2] Element 13 DT12 %MW5.12
threedim_array[-7,0,3] Element 14 DT13 %MW5.13
threedim_array[1,3,2] Element 118 DT117 %MW5.117
threedim_array[1,3,3] Element 119 DT118 %MW5.118
threedim_array[1,3,4] Element 120 DT119 %MW5.119
148 REAL

Variables of the data type REAL are real numbers or floating point constants. There are up to
seven effective digits. The mantissa is 23 bits and the exponent is 8 bits (Based on IEEE754).

Bit position 31 30 29 - 23 22 - 16 15 14 13 12 - 3 2 1 0

Exponents (B-bits) Mantissa (23-bits)

Sign bit: 0 positive
1 negative

The value range for REAL values is between -3.402823*E38 to -1.175494*E-38, 0.0,
+1.175494*E-38 to +3.402823*E38.

The default for the initial value, e.g. for the variable declaration in the POU header or in the
global variable list = 0.0

You can enter REAL values in the following format:

[+-] Integer.Integer [(Ee) [+-] Integer]

Examples:
5.983e-7
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-33.876e12
3.876e3
0.000123

123.0

= The REAL value always has to be entered with a decimal point (e.g. 123.0).
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MOVE Move value to specified destination

Description

PLC types:

Data types

Example

POU
Header

Body

LD

ST

MOVE assigns the unchanged value of the input variable to the output variable.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of MOVE (see page 934)

Data type 1/O Function
all data types input source
all data types output as input destination

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

, . . . .

| class ! Idertifiar | Type | Iriitizl | Commert |
| Input_walue INT  Fin all types sllowed |
1| var  Hostput_value (INT o all types sllowed |

In this example the input variable (input_value) has been declared. Instead, you
may enter a constant directly at the input contact of a function.

Input_value is assigned to output_value without being modified.

Input_value = 255 —  MONE | output_value =

output value:= input_value;
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Description This function adds the input variables IN1 + IN2 +... and writes the addition result

PLC types:

=

Data types

Example

POU
Header

Body

into the output variable.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of ADD (see page 923)
e All operands must be of the same data type.
e This function can be expanded to a maximum of 28 input contacts.

e The datatype REAL is available only for FP-Sigma.

Data type 1/0 Function
INT, DINT, REAL 1st input augend
INT, DINT, REAL 2nd input addend
INT, DINT, REAL output as input sum

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Class Identifier Type Initial Comment
0 enahle BOOL FALSE
1 WAR summand_1 INT i}
2 YAR summand_2 INT 0
3 VAR sum INT a

In this example the input variables (summand_1, summand_2 and enable)
have been declared. Instead, you may enter constants directly into the function
(enable input e.g. for tests).

If enable is set (TRUE), summand_1 is added to summand_2. The result is
written into sum.

J—-l I—L ADD |-
ENO :
-+ summand_1 = r SUMT =
- summand_2 = || — IEEEE
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Description The content of the accumulator is subtracted from the operand defined in the
operand field. The result is transferred to the accumulator.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of SUB (see page 935)

= e All operands must be of the same data type.
e This function can be expanded to a maximum of 28 input contacts.
e The datatype REAL is available only for FP-Sigma.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type I/O Function
INT, DINT, REAL 1st input minuend
INT, DINT, REAL 2nd input subtrahend
INT, DINT, REAL output as input result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

| class ! Idertifiar ! Type i Iriitizl | Commert |
filvar  Hensble BOOL T FALSE
1| vark  Himinuend INT  Tio
2| var  Hisubtrahend (INT O
2| var  Hiresult INT  Tin

In this example the input variables (minuend, subtrahend and enable) have
been declared. Instead, you may enter constants directly into the function
(enable input e.g. for tests).

Body If enable is set, subtrahend (data type INT) is subracted from minuend. The
result will be written into result (data type INT).
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Description MUL multiplies the values of the input variables with each other and writes the
result into the output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of MUL (see page 934)

= e All operands must be of the same data type.
e This function can be expanded to a maximum of 28 input contacts.
e The datatype REAL is available only for FP-Sigma.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type I/O Function
INT, DINT, REAL 1st input multiplicand
INT, DINT, REAL 2nd input multiplicator
INT, DINT, REAL output as input result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

. , .
| class Idertifiar ! Type | Iriitizl ! Commert |

| enable BOOL ¥ FALSE
1| vaR H! multiplicand INT Tin
2| vaR ! multiplicatar INT 7o
3| vaR Hiresult INT Tin

In this example the input variables (multiplicand, multiplicator and enable)
have been declared. Instead, you may enter constants directly into the function
(enable input e.g. for tests).

Body If enable is set (TRUE), the multiplicant is multiplied with the multiplicator. The
result will be written into result.
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D]V Divide

Description DIV divides the value of the first input variable by the value of the second.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DIV (see page 924)

= e Input and output variables must be of one of the above noted data
types. All operands must be of the same data type.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type I/O Function
INT, DINT, REAL 1st input dividend
INT, DINT, REAL 2nd input divisor
INT, DINT, REAL output as input result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

i Class Idertifier ! Type i Initizl | Carmnment |
| ensble  (BOOL ¥ FALSE
1| vaR Hidividend (INT  TiD
2| vaR i divisor INT  Tin
3| vaR Hiresult INT  Tin

In this example the input variables (dividend, divisor and enable) have been
declared. Instead, you may enter constants directly into the function (enable input
e.g. for tests).

Body If enable is set (TRUE), dividend is divided by divisor. The result is written into
result.
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Arithmetic Instructions

Description

PLC types:

Data types

Example

POU
Header

Body

LD

ST

ABS calculates the value in the accumulator into an absolute value. The result is
saved in the output variable.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of ABS (see page 923)

Data type 1/0 Function
INT, DINT, input input data type
REAL

INT, DINT, output as input absolute value
REAL

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

| Carnrmernt |

Class | Idertifier | Type | Initizl |
"""" oilvar input_walue INT  Fin
Ca|wear Hisbsoidte value (INT W0

This example uses variables. You may also use a constant for the input variable.

Input_value of the data type INTEGER is converted into an absolute value of the
data type INTEGER. The converted value is written into absolute_value.

“input_value = — ABS !—-ahsnlute_value =

absolute value:=ABS(input value);
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MOD Modular arithmetic division, remainder
stored in output variable

Description

PLC types:

=

Data types

Example

POU
Header

Body

LD

ST

MOD divides the value of the first input variable by the value of the second. The
rest of the integral division (5 : 2 : 2 + rest = 1) is written into the output variable.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of MOD (see page 934)

With FP1-C14/C16 MOD cannot be used for a 32-bit division (DINT) as this will
cause a compiler error.

Data type 1/0 Function
INT, DINT 1st input dividend
INT, DINT 2nd input divisor
INT, DINT output as input remainder

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Class Idertifier | Type | Initia | Comrment

III iR dividend INT 11
1| vaR  Eidivisor INT
| waR  Eiremainder {INT 11 divided by 4 = 2 with
2 rermainder of 3
3 is written into output wariable

ETHE HET

This example uses variables. You may also use constants for the input variables.
Dividend (11) is divided by divisor (4). The remainder (3) of the division is written
in remainder.

B | ;
| dividend = 11— MOD i—-remsnncler =3 |
-divisor = 4 — ooy N

|

remainder:= dividend MOD divisor;
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SQRT Square root

SQRT calculates the square root of an input variable of the data type REAL
(value > 0.0). The result is written into the output variable.

Description
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of SQRT (see page 935)
= The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.
Data types Data type 110 Function
REAL input input value
REAL output as input square root of input value
Error flags No. IEC address | Set If
R9007 | %MX0.900.7 permanently - input variable does not have the data type
R9008 %MX0.900.8 for an instant REAL or input variable is not > 0.0
R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output
variable

Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).
POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.
Class Idertifier ! Type ! Initia| Carmnment |
DEIVAR input_walue {REAL ﬁ 0.0 nurber == 0
1|‘-.-’AR A output_value (REAL F:00  number==0 :
This example uses variables. You may also use a constant for the input variable.
Body The square root of input_value is calculated and written into output_value.
LD

linput_value = — 5

QRT_E—-Dthlet_value =
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ST output value:= SQRT(input value);
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Arithmetic Instructions

Sine with Radian Input Data

Description SIN calculates the sine of the input variable and writes the result into the output
variable. The angle data has to be specified in radians (value < 52707176).

PLC types:

Data types

Error flags

Example

POU
Header

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

e The accuracy of the calculation decreases as the angle data specified
in the input variable increases. Therefore, we recommend to enter
angle datain radians > -2x and < 2x.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Availability of SIN (see page 934)

Data type 1/0

Function

REAL

input

input value, angle data in radians

REAL

output as input

SINE of input value

No.

IEC address

Set

If

R9007

%MX0.900.7

permanently

R9008

%MX0.900.8

for an instant

- input variable does not have the data type

REAL or

input variable > 52707176

R900B

%MX0.900.11

permanently

- output variable is zero

R9009

%MX0.900.9

for an instant

- processing result overflows the output

variable

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.
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| | Class | Identifier | Twpe | Inikial |
0 WOR, input_walue  REAL | 0.0
1 YOF, output_walue  REAL | 0.0

This example uses variables. You may also use a constant for the input variable.

Body The sine of input_value is calculated and written into output_value.
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ASIN Arcsine

Description ASIN calculates the arcsine of the input variable and writes the angle data in
radians into the output variable. The function returns a value from - n/2 to n/2.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

= The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.

PLC types:  Availability of ASIN (see page 923)

Datatypes Data type 110 Function
REAL input input value between -1 and +1
REAL output as | arcsine of input value in radians
input
Error flags No. IEC address | Set If
R9007 %MX0.900.7 permanently - input variable does not have the data type
- REAL or
R9008 %MX0.900.8 for an instant input variable is not > -1.0 and < 1.0
R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output
variable
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Type | Initial | Comment |
a VAR input_value REAL 0.0 number between -1 and +1
1 VAR output_value | REAL 0.0 anqgle data in radians -Pif2 ta Pif2

This example uses variables. You may also use a constant for the input variable.
Body The arc sine of input_value is calculated and written into output_value.

| input_value = —-_i’-‘-.ﬂxl_i—-wtput_value= |
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ST output value:=ASIN(input value);
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COS

Description

PLC types:

Data types

Error flags

Example

POU
Header

Body

Cosine

COS calculates the cosine of the input variable and writes the result into the
output variable. The angle data has to be specified in radians (value <
52707176).

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

e The accuracy of the calculation decreases as the angle data specified
in the input variable increases. Therefore, we recommend to enter
angle data in radians > -2z and < 2n.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Availability of COS (see page 924)

Data type 1/0 Function

REAL input input value, angle data in radians

REAL output as input cosine of input value

No. IEC address Set If

R9007 %MX0.900.7 permanently - input variable does not have the data type

. ) N
R900S %6MX0.900.8 for an instant REAL or input variable > 52707176

R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output
variable

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

| Class Idertifier | Type | Initizl | Carnrment
"""" i input_walue (REAL  Tiono angle data in radians
1i AR ﬂ output_walue i REAL Tion cosine

This example uses variables. You may also use a constant for the input variable.

The cosine of input_value is calculated and written into output_value.
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input_value = 0 0 — C_(_]_@___i—fnutput_value =

ST output value:=COS(input value);
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ACOS Arccosine

Description

=
PLC types:

Data types

Error flags

Example

POU
Header

Body

LD

ACOS calculates the arccosine of the input variable and writes the angle data in
radians into the output variable. The function returns a value from 0.0 to =.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.

Availability of ACOS (see page 923)

Data type 110 Function

REAL input input value between -1 and +1

REAL output as input arccosine of input value in radians

No. IEC address | Set If

R9007 | %MX0.900.7 permanently - input variable does not have the data type

: : ) S <
R9008 %MX0.900.8 for an instant REAL or input variable is not > -1.0 and < 1.0

R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output
variable

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Class Idertifier | Type | Initizl Carmment

..... III wak  Hinput_walue {REAL 0.0 number betweaen
-1 and +1 i
1 AR output_walue i REAL Tion angle data in radians
0.0 to pi i

This example uses variables. You may also use a constant for the input variable.

The arc cosine of input_value is calculated and written into output_value.

linput_value = —  ACOS E—-Dutput_value =
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ST output value:=ACOS(input value);
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Description TAN calculates the tangent of the input variable and writes the result into the
output variable. The angle data has to be specified in radians (value <
52707176).
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

= e The accuracy of the calculation decreases as the angle data specified
in the input variable increases. Therefore, we recommend to enter
angle data in radians > -2z and < 2n.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

PLC types:  Availability of TAN (see page 935)

Data types Data type 1/0 Function
REAL input input value in radians
REAL output as | tangent of input value
input
Error flags No. IEC address | Set If
R9007 | %MX0.900.7 permanently - input variable does not have the data type
R9008 %MX0.900.8 for an instant REAL or input variable > 52707176
R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output
variable
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Idenkifier | Tvpe | Initial | Comment |
n VAR, input_salue REAL | 0.0 angle data in radians
1 VAR output_walue | REAL 0.0 kangenk

This example uses variables. You may also use a constant for the input variable.

Body The tangent of input_value is calculated and written into output_value.
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LD T
|input_value = ——  TAN ——output value =
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AN AN Arctangent

Description ATAN calculates the arctangent of the input variable (value + 52707176) and
writes the angle data in radians into the output variable. The function returns a
value greater than -n/2 and smaller than n/2.

=

PLC types:

Data types

Error flags

Example

POU
Header

Body

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.

Availability of ATAN (see page 923)

Data type 110 Function
REAL input input value between -52707176 and +52707176
REAL output as | arctangent of input value in radians
input
No. IEC address | Set If
R9007 | %MX0.900.7 permanently - input variable does not have the data type
: : S
R9008 %MX0.900.8 for an instant REAL or input variable > 52707176
R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output

variable

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

| |
| Class | Idertifier

i Cormrment |

| Type | Initial
D; wak  Hinput_walue {REAL il 0.0 number betweaen
] | +LE2T0T1TE
1! AR "—]' output_walue { REAL Tion angle in radians
i _ B =-Fif2 and = Pi/2

This example uses variables. You may also use a constant for the input variable.

The arc tangent of input_value is calculated and written into output_value.
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input valug = ——  ATAN |—=|:|L|t ut wvalue =
fut_ i put_

ST output value:=ATAN(input value);
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Arithmetic Instructions

LN calculates the logarithm of the input variable (value > 0.0) to the base e
(Euler’'s number = 2.7182818) and writes the result into the output variable. This
function is the reversion of the EXP (see page 57) function.

Description

=
PLC types:

Data types

Error flags

Example

POU
Header

Body

LD

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.

Availability of LN (see page 933)

Data type 1/0 Function

REAL input input value

REAL output as input natural logarithm of input value

No. IEC address Set If

R9007 %MX0.900.7 permanently - input variable does not have the data type
- REAL or input variable is not > 0.0

R9008 %MX0.900.8 for an instant

R900B | %MX0.900.11 permanently - output variable is zero

R9009 %MX0.900.9 for an instant - processing result overflows the output

variable

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Class Idertifier | Type | Initizl | Carmnment |
Oilvar  Hirpat_value  REAL Wi number =00
1| AR § output_walue REAL j 0.0 nurmber unegqual 0

This example uses variables. You may also use a constant for the input variable.

The logarithm of input_value is calculated to the base e and written into
output_value.

input_value =

LM

——output_value =
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ST output value:=LN(input value);
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Description LOG calculates the logarithm of the input variable (value > 0.0) to the base 10

and writes the result into the output variable.

If you require an enable input (EN) and an enable output (ENO): Insert the

EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.
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= The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.
PLC types:  Availability of LOG (see page 933)
Data types Data type 1/0 Function
REAL input input value
REAL output as | logarithm of input value
input
Error flags No. IEC address Set If
R9007 %MX0.900.7 permanently - input variable does not have the data type
- REAL or input variable is not > 0.0
R9008 %MX0.900.8 for an instant
R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output
variable
Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).
POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.
Class Idertifier ! Type | Initizl | Carmnment |
DEIVAR input_walue REAL Tion nurnber=0.0
1| AR é." output_walue REAL j 0.0 nurmber unegqual 0
This example uses variables. You may also use a constant for the input variable.
Body The logarithm of input_value is calculated to the base 10 and written into

output_value.

-input_value = —-_IT_QE_E——-Dutput_value =
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ST output value:=LOG(input value);
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EXP Exponent of input variable to base e

Description EXP calculates the power of the input variable to the base e (Euler's number =
2.7182818) and writes the result into the output variable. The input variable has
to be greater than -87.33 and smaller than 88.72. This function is the reversion of
the LN (see page 53) function.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

= The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.

PLC types:  Availability of EXP (see page 925)

Data types Data type 1/0 Function
REAL input input value between -87.33 and +88.72
REAL output as input exponent of input variable to base e
Error flags No. IEC address | Set If
R9007 %MX0.900.7 permanently - input variable does not have the data type
- REAL or input variable is not > -87.33 and <
R9008 %MX0.900.8 for an instant 88.72
R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output
variable
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Idertifier | Type | Initia! Cornment
| input_value (REAL 00 =87.33and=88.72
| 1) waRk  Hiodpat_walue (REAL 00 inumber =0 i

This example uses variables. You may also use a constant for the input variable.

Body The power of input_value is calculated to the base e and written into
output_value.
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—  EXP [ ——output_value =

| input_value =

ST output value:=EXP(input value);
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EXPT

Description EXPT raises the first input variable to the power of the second input variable
(OUT = IN1"?) and writes the result into the output variable. Input variables have
to be within the range -1.70141 x 10 E* to 1.70141 x 10 E®.

Raises 1st input variable by the power of
the 2nd input variable
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of EXPT (see page 925)
Data types Data type 110 Function
REAL 1st input input value
REAL 2nd input exponent of the input value
REAL output as 1st input result
Error flags No. IEC address Set If
R9007 | %MX0.900.7 permanently - first and the second input variable do not
- have the data type REAL
R9008 %MX0.900.8 for an instant
R900B | %MX0.900.11 permanently - output variable is zero
R9009 %MX0.900.9 for an instant - processing result overflows the output
variable
Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).
POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.
Class | Idertifier | Type | Initi= | Carnment
DElVAR Hinput_walue_1 iREAL T‘I 0.0 rurber from -1.70141:10%38 to
i il 1,704 110438
1 AR i‘! input_walue_2 {REAL Tion rurnber from -1.70141:10%38 to
_ | 1,704 11038
o wak  Hioutput_walue REAL ?i 0.0 rurber from -1.70141:10%38 to
| 1,704 110438

In this example the input variables (input_value 1 and input_value_2) have
been declared. Instead, you may enter constants directly at the input contacts of
a function.
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%)
c

.g Body Input_value_1 is raised to the power of input_value_2. The result is written into
o output_value.

S

=]

= ¢ lue_1 EXPT 'I— |

= Input_value_1 = — ) output_value =

L

input_value 2 =4 [ —

ST output value:=input value l**input value_ 2;

=
©
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CRC16 Cyclic Redundancy Check

Description

Symbol:

=

PLC types:

This function calculates the CRC16 (Cyclic Redundancy Check) for all PLC types
by using 8 bytes (8 bits) specified with the parameter NumberOfBytes and the
starting address StartAddress.

- CArrayl = Structure —— StartAddress CRC !—Arra 1Crc = 1680626
ARRAY1 BYTES = 22 —— MumberOfBytes Is\e’alid_*- T
Depending on the PLC type, one of the following two implementations of the
function will be used:

PLCs which support the instruction F70_BCC (see page 426) with the parameter
s1=10 to calculate CRC16 (FP-Sigma) use F70_BCC directly.

The number of steps can increase up to approx. 200 when CRC16 is used as a
sub-program.

Availability of CRC16 (see page 924)
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Starting address for the calculation of the check sum. For PLCs
which do not support the instruction F70_BCC (see page 426)
with CRC16 calculation (), the starting address must be in the DT
or FL area.

%)
o

= Datatypes | nput variables (VAR_INPUT):

5

= Variable DEifel Function
wn type

=

O

w

StartAddress ANY

The number of bytes (8 bits), beginning with AdrStart, on which

NumberOfBytes INT the CRC16 calculation is performed.

=
©
(o

Output variables (VAR_OUTPUT):

The calculated check sum, which is only valid if the flag IsValid
is set to TRUE.

CRC ANY16

Flag indicating whether the calculated check sum is valid or not.
For PLCs which do not support the instruction F70_BCC (see
page 426) with CRC16 calculation () the CRC is not valid:

IsValid - during the first eight execution scans when an internal table is
BOOL built

- if the address area of the variable StartAddress is not in the DT
or FL area.

For PLCs that support the instruction F70_BCC with CRC16
calculation, the CRC is always valid.

Example In this example, the same POU header is used for all programming languages.

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Identifier Type Initial
0 Array 1 ARRAY [0..10] OF INT  [0,1,2,3,4,5,6,7,8,9,10]
1 VAR ARRAY1 BYTES INT 22
= VAR Array1Crc WORD 1]
3 VAR Crclsvalid BOOL FALSE
Body
LD

- CArrayl = Structure —— StartAddress CRC l—-ﬂarra 1Crc = 1680626
ARRAY1 BYTES = 22— MumberOfBytes  |sWalid * T
ST CRClé6(StartAddress := Arrayl,

NumberOfBytes := ARRAY1l BYTES,

CRC => ArraylCrc,
IsValid => CrclIsvalid);
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Description

PLC types:

=

Data types

Truth table:

Example

POU
Header

Body

LD

The content of the accumulator is connected with the operand defined in the
operand field by a logical AND operation. The result is transferred to the
accumulator.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of AND (see page 923)

e All operands must be of the same data type.

e The number of input contacts lies in the range of 2 to 28.

Data type 1/0 Function
BOOL, WORD, DWORD | 1st input element 1 of logical AND operation
BOOL, WORD, DWORD | 2nd input element compared to input 1
BOOL, WORD, DWORD | output as input result
Input 1 Input 2 Output
Signal 0 0 0

0 1 0

1 0 0

1 1 1

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

In the POU header, all input and output variables are declared that are used for
programming this function.

| Class | Identifier | Type | Inikial | Comment |

AR bevar 1 BOOL  |FALSE |in|:|ut 1

VAR bvar z  |BOOL  |FALSE  |input 2

a2 = O

VAR bvar_3 BOOL  |FALSE ||:|ut|:|ut

bvar_1 will be logically AND-linked with bvar_2. The result will be written into the
output variable bvar_3.
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ST bvar 3:= bvar_l&bvar 2;
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Description The content of the accumulator is connected with the operand defined in the
operand field by a logical OR operation. The result is transferred to the
accumulator.

%2}
c
@)
—
O
>
—_
+—
%2}
c
O
L

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of OR (see page 934)

= e All operands must be of the same data type.

e The number of input contacts lies in the range of 2 to 28.

Data types Data type 1/0 Function
BOOL, WORD, DWORD | 1st input element 1 of logical OR operation
BOOL, WORD, DWORD | 2nd input element compared to input 1
BOOL, WORD, DWORD | output as input result
Truth table: Input 1 Input 2 Output
Signal 0 0 0
1 0 1
0 1 1
1 1 1
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

| Class | Identifier | Type | Inikial | Comment |

AR bevar 1 BOOL  |FALSE |in|:|ut 1
VAR bvar z  |BOOL  |FALSE  |input 2
2 VAR bvar_3 BOOL  |FALSE ||:|ut|:|ut

|0

Body bvar_1 and bvar_2 are linked with a logical OR. The result will be written in
bvar_3. This example uses variables. You may also use constants for the input
variables.
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LD ame
- bwar_1 bvar_3 -
- bwar_2 PR

ST bvar 3:= var 1 OR bvar 2;
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Description The content of the accumulator is connected with the operand defined in the
operand field by a logical XOR operation. The result is transferred to the
accumulator.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of XOR (see page 936)

= e All operands must be of the same data type.

e The number of input contacts lies in the range of 2 to 28.

Data types Data type 1/0 Function
BOOL, WORD, DWORD | 1st input element 1 of logical XOR operation
BOOL, WORD, DWORD | 2nd input element compared to input 1
BOOL, WORD, DWORD | output as input result
Truth table: Input 1 Input 2 Output
Signal 0 0 0
1 0 1
0 1 1
1 1 0
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

| Class | Identifier | Type | Inikial | Comment |

AR bevar 1 BOOL  |FALSE |in|:|ut 1
VAR bvar z  |BOOL  |FALSE  |input 2
VAR bvar_3 BOOL  |FALSE ||:|ut|:|ut

a2 = O

Body The Boolean variables bvar_1 and bvar_2 are logically EXCLUSIVE-OR linked
and the result is written in bvar_3.

(1 S
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ST wvar_3:= var_1 XOR var_ 2;
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Description NOT performs a bit inversion of input variables. The result will be written into the
output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of NOT (see page 934)

= All operands must be of the same data type.
Data types Data type 1/0 Function
BOOL, WORD, input input for NOT operation
DWORD
BOOL, WORD, output as input result
DWORD
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| |
Class | Idertifier | Type | Initiz | Comment |
SR J ol R | |
Dil“v’AR input_walue {wWORD 0 type:BOOL, WORD or DWORD
1| vaR Hinagation WORD 0 type:BOOL, WORD or DWORD

This example uses variables. You may also use a constant for the input variable.

Body The bits of input_value are inversed (0 is inversed to 1 and vice versa). The
inversed result is written into negation.

LD

NOT
input_walue — = Bit ———nagation -

ST negation:= NOT(input value);
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SHR Shift bits to the right

Description SHR shifts a bit value by a defined number of positions (N) to the right and fills
the vacant positions with zeros.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part 1l

Bit shift to the right, zero-filled on left:

PLC types:  Availability of SHR (see page 934)
Data types Data type 1/0 Function
BOOL, 1st input input value
WORD,
DWORD
BOOL, 2nd input number of bits by which the input value is shifted to the right
WORD,
DWORD
BOOL, output as input result
WORD,
DWORD
= o If the second input variable N (the number of bits to be shifted) is of

source register N = 4 bits
bit 15 . 12 |11 . 4 3
DTO 1 0 1 0 0 1 1 0 0 1 0
target
bit 15 12 |11 4 3
DTO 0 0 0 0 1 0 1 1 0 1 1

v v L v

the 4 most significant bits are filled up with zeros

the data type DWORD, then only the lower 16 bits are taken into

account.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.
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Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier | Type | Initizl | Carnment |
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il IVAR source_register  (WORD 0
| 1| vak  Hitarget_register WORD 0

Part Il

This example uses variables. You may also use a constant for the input variable.

Body The last N bits (here 4) of source_register are right-shifted. The vacant
positions on the left are filled with zeros. The result is written into
target_register.

LD R R R
source_register = — N arget_register =
source_register = 162A6CB .. |target_register = 162 0A6C
42699 2668
2#1010011011001011| © 2#0000101001101100
IE : ] _ s |I$I|
VAR, WORD, 2£1010011011001011 - . |[vAR, WORD, 0
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Part 1l

Bitshift Instructions FPWIN Pro Programming

SHL Shift bits to the left

Description SHL shifts a bit value by a defined number of positions (N) to the left and fills the
vacant positions with zeros.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Bit shift to the left, zero-filled on right:

sourceregister [n =4 bi)
hit 1, 121, 817 . o413 . .0

4

targetregister
hit w12 8|7 . 413, .0
DTO ooan

these 4 bit are filed up

with zeros
PLC types:  Availability of SHL (see page 934)
Data types Data type 1/0 Function
BOOL, 1stinput input value
WORD,
DWORD
BOOL, 2nd input number of bits by which the input value is shifted to the left
WORD,
DWORD
BOOL, output as input result
WORD,
DWORD
= o If the second input variable N (the number of bits to be shifted) is of
the data type DWORD, then only the lower 16 bits are taken into
account.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.
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Example

POU
Header

Body

LD

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Class Idertifier | Type | Initizl | Carnment |

il IVAR source_register  (WORD 0
| 1| vak  Hitarget_register WORD 0

This example uses variables. You may also use a constant for the input variable.

The first N bits (here 3) of source_register are left-shifted, the vacant positions
on the right are filled with zeros. The result is written into target_register.

source_register = — 1IN arget_register =
-|source_register = 162A6CE target_register = 16#6CB0
42699 w3 27824
2#1010011011001011 2#0110110010110000
|E:| K K K K |°I|
VAR, WORD, 2¥1010011011001011 o VAR, WORD, O
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Part 1l

Bitshift Instructions

FPWIN Pro Programming

Description

PLC types:

Data types

=

Example

POU
Header

ROR rotates a defined number (N) of bits to the right.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

sourceregister {n=4hit)
bit w12y, 8|7 . 413 .0 .0
DTO 000100100011 O 00
ta&egister \ \_
bit 1w, 12/m . gl7. .43 . .0
DTO 0100000100 10]0011

T

Availability of ROR (see page 934)

Data type 1/0 Function

BOOL, 1st input input value

WORD,

DWORD

BOOL, 2nd input number of bits by which the input value is rotated to the
WORD, right

DWORD

BOOL, output as input result

WORD,

DWORD

The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

i Type

i Class Idertifier | Initizl | Carnment |
D%I“\-’AR source_register  (WORD 0 i
1i waRk  Hitarget_register WoRD $‘_‘ u}

This example uses variables. You may also use a constant for the input variable.
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)
c
. . . . . o
Body The first N bits (here N = 3) of source_register are right-rotated. The result will =
be written into target_register. g
7
LD L

------------ROR‘-------- =
source_register = — 1IN target_register = O
C e e e 4— L
source_register = 1681234 target_register = 16841323 —
4660 R 16675 i
2#0001001000110100)° * ° 2#0100000100100011 G
'4512' o A a

VAR, WORD, 22000 1001000110100 .. . . [VAR, WORD, O

77



Bitshift Instructions FPWIN Pro Programming

ROL Rotate N bits to the left

Description ROL rotates a defined number (N) of bits to the left.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
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‘% instruction, it will then appear as such under "Recently used" in the pop-up menu.
o
source register (M =4 hits)
bit 15+ 120 11 = =8| 7 » *4| 3 = =0
DTO oodi oorofloo011| 0100
target regis:;r / /‘
bit 16 o 12| ppr gl 97w md| E s %
DTO o010l 0011|0100 0001
F
PLC types:  Availability of ROL (see page 934)
Data types Data type 1/0 Function
BOOL, 1st input input value
WORD,
DWORD
BOOL, 2nd input number of bits by which the input value is rotated to the left
WORD,
DWORD
BOOL, output as input result
WORD,
DWORD
= The number of steps may vary depending on the PLC and parameters used, see
also table of steps in the online help.
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Type | Imitial | Commert |
D%I“\-’AR source_register  (WORD 0 i
1i waRk  Hitarget_register WoRD $‘_‘ u}

This example uses variables. You may also use a constant for the input variable.
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n
c
. . . o
Body The last N bits (here 3) of source_register are left-rotated. The result will be =
written in target_register. g
7
LD

S . R £
-source_register = — 1IN ——target_register = (@)
4—N L
[source_register = 1631234 .. . . |target_reqister = 1682341 -
4660 S 9025 p
2#0001001000110100. 5oz 220010001101000001 (]
'4512' AR o

VAR, WORD, 270001001000110100 " VAR, WORD, 0
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Comparison Instructions FPWIN Pro Programming

Description The content of the accumulator is compared with the operand defined in the
operand field. If the accumulator is greater than the reference value, "TRUE" is
stored in the accumulator, otherwise "FALSE".
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of GT (see page 932)

= e Inputs can be of any data type; all input variables must be of the same
data type though. Output must be of type BOOL.

e The number of input contacts lies in the range of 2 to 28.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type 1/0 Function
all data types 1stinput value for comparison
all data types 2nd input reference value
BOOL output result, TRUE if 2nd input value is greater than the
reference value

The variables that are compared to each other must be of the same data type.

When using more inputs, the first input is compared with the second, the second
input is compared with the third input etc. If the first value is greater than the
second value AND the second value greater than third etc., TRUE will be written
into result, otherwise FALSE.

Example IIn this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier Type Initial
i enable BODL  FALSE
1 VAR comparison_value  INT 0
2 VAR reference_value INT ]
3 VAR result BOOL FALSE

In this example the input variables (comparison_value, reference_value and
enable) have been declared. Instead, you may enter constants directly into the
function (enable input e.g. for tests).

82



FPWIN Pro Programming Comparison Instructions

n
c
Body If enable is set (TRUE), the comparison_value is compared with the -8
reference_value. If the comparison_value is greater than the reference_value, g
the value TRUE will be written into result, otherwise FALSE. s
n
LD =
; EN  ENO

-comparison_value = —_ i result |
- - reference value = 50 —— < IR

=
©
(o
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Description The content of the accumulator is compared with the operand defined in the
operand field. If the accumulator is greater or equal to the reference value,
"TRUE" is stored in the accumulator, otherwise "FALSE".
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of GE (see page 932)

= e Inputs can be of any data type; all input variables must be of the same
data type though. Output must be of type BOOL.

e The number of input contacts lies in the range of 2 to 28.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type 1/0 Function
all data types 1stinput value for comparison
all data types 2nd input reference value
BOOL output result, TRUE if 2nd input value is greater than or
equal to the reference value

The variables that are compared to each other must be of the same data type.

When using more inputs, the first input is compared with the second, the second
input is compared with the third input etc. If the first value is greater than or equal
to the second value AND the second value is greater than or equal to the third
value etc., TRUE will be written into result, otherwise FALSE.

Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier Type Initial
i enable BODL  FALSE
1 VAR comparison_value  INT 0
2 VAR reference_value INT 1]
3 VAR result BOOL FALSE

In this example the input variables (comparison_value, reference_value and
enable) have been declared. Instead, you may enter constants directly into the
function (enable input e.g. for tests).
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Body If enable is set (TRUE), the comparison_value is compared with the
reference_value. If the comparison_value is greater than or equal to the
reference_value, the value TRUE will be written into result, otherwise FALSE.

© Lj_-r'l:::::::"G'E"|:

- EN ENO

- comparnson_value = 95 — i result |
- - reference value = 00— W 5o o
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Description The content of the accumulator is compared with the operand defined in the
operand field. If both values are equal, "TRUE" is stored in the accumulator,
otherwise "FALSE".
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of EQ (see page 925)

= e Inputs can be of any data type; all input variables must be of the same
data type though. Output must be of type BOOL.

e The number of input contacts lies in the range of 2 to 28.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type 1/0 Function
all data types 1stinput value for comparison
all data types 2nd input reference value
BOOL output result, TRUE if 2nd input value is equal to the
reference value

The variables that are compared to each other must be of the same data type.

When using more inputs, the first input is compared with the second, the second
input is compared with the third input etc. If the first value is equal to the second
value AND the second value is equal to the third value etc., TRUE will be written
into result, otherwise FALSE.

Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier Type Initial
i enable BODL  FALSE
1 VAR comparison_value  INT 0
2 VAR reference_value INT ]
3 VAR result BOOL FALSE

In this example the input variables (comparison_value, reference_value and
enable) have been declared. Instead, you may enter constants directly into the
function (enable input e.g. for tests).
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Comparison Instructions

Body

LD

If enable is set (TRUE), the variable comparison_value is compared with the
variable reference_value. If the values of the two variables are identical, the
value TRUE will be written into result, otherwise FALSE.

=

- comparison_value

- reference_value

EM

EQ

EMNO

i

-

—ﬂl_

result |
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Description The content of the accumulator is compared with the operand defined in the
operand field. If the accumulator is less or equal to the reference value, "TRUE"
is stored in the accumulator, otherwise "FALSE".
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of LE (see page 933)

= e Inputs can be of any data type; all input variables must be of the same
data type though. Output must be of type BOOL.

e The number of input contacts lies in the range of 2 to 28.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type 1/0 Function
all data types 1stinput value for comparison
all data types 2nd input reference value
BOOL output result, TRUE if 2nd input value is less than or equal
to the reference value

The variables that are compared to each other must be of the same data type.

When using more inputs, the first input is compared with the second, the second
input is compared with the third input etc. If the first value is less than or equal to
the second value AND the second value is less than or equal to the third value
etc., TRUE will be written into result, otherwise FALSE.

Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier Type Initial
i enable BODL  FALSE
1 VAR comparison_value  INT 0
2 VAR reference_value INT 1]
3 VAR result BOOL FALSE

In this example the input variables (comparison_value, reference_value and
enable) have been declared. Instead, you may enter constants directly into the
function (enable input e.g. for tests).

88



FPWIN Pro Programming Comparison Instructions

%)

c

Body If enable is set (TRUE), the comparison_value is compared with the variable -8
reference_value. If the comparison_value is less than or equal to the g
reference_value, TRUE will be written into result, otherwise FALSE. =]

0

_

LD R
'—JJ'|"""' LE ! L
SR — EMN ENO-—~ - - - —

- comparison_value = 27— ——result | +

- reference_value = 23— - S
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Description The content of the accumulator is compared with the operand defined in the
operand field. If the accumulator is less than the reference value, "TRUE" is
stored in the accumulator, otherwise "FALSE".
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of LT (see page 933)

= e Inputs can be of any data type; all input variables must be of the same
data type though. Output must be of type BOOL.

e The number of input contacts lies in the range of 2 to 28.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type 1/0 Function
all data types 1stinput value for comparison
all data types 2nd input reference value
BOOL output result, TRUE if 2nd input value is less than the
reference value

The variables that are compared to each other must be of the same data type.

When using more inputs, the first input is compared with the second, the second

input is compared with the third input etc. If the first value is less than the second
value AND the second value is less than the third value etc., TRUE will be written
into result, otherwise FALSE.

Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier Type Initial
i enable BODL  FALSE
1 VAR comparison_value  INT 0
2 VAR reference_value INT 1]
3 VAR result BOOL FALSE

In this example the input variables (comparison_value, reference_value and
enable) have been declared. Instead, you may enter constants directly into the
function (enable input e.g. for tests).
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Body If enable is set (TRUE), the comparison_value is compared with the
reference_value. If the comparison_value is less than or equal to the
reference_value, TRUE will be written into result, otherwise FALSE.

LD ........................

- camparsoen_value
- refenence_value L T

0
c
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=
0
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L
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Description The content of the accumulator is compared with the operand defined in the
operand field. If both values are not equal, "TRUE" is stored in the accumulator,
otherwise "FALSE".
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of NE (see page 934)

= e Inputs can be of any data type; all input variables must be of the same
data type though. Output must be of type BOOL.

e The number of input contacts lies in the range of 2 to 28.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type 1/0 Function
all data types 1stinput value for comparison
all data types 2nd input reference value
BOOL output result, TRUE if 2nd input value is unequal to the
reference value, otherwise FALSE

The variables that are compared to each other must be of the same data type.

When using more inputs, the first input is compared with the second, the second
input is compared with the third input etc. If the first value is not equal to the
second value AND the second value is not equal to the third value etc., TRUE
will be written into result, otherwise FALSE.

Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier Type Initial
i enable BODL  FALSE
1 VAR comparison_value  INT 0
2 VAR reference_value INT ]
3 VAR result BOOL FALSE

In this example the input variables (comparison_value, reference_value and
enable) have been declared. Instead, you may enter constants directly into the
function (enable input e.g. for tests).
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Body If enable is set (TRUE), the comparison_value is compared with the
reference_value. If the two values are unequal, TRUE will be written into result,
otherwise FALSE.

LD

0
c
o

S
3]
)
F

=
0
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jj-l------- NE |
o EN  ENO

- comparison_value = 27 — N result |
- - reference_value — Do

Part Il
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Conversion Instructions FPWIN Pro Programming

WORD_TO BOOL [RUEBINEGE

Description WORD_TO_BOOL converts a value of the data type WORD into a value of the
data type BOOL.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

PLC types:  Availability of WORD_TO_BOOL (see page 936)

= If the value of WORD_value = 0 (16#0000), the conversion result will be =0
(FALSE), in any other case = 1 ( TRUE).
Data types Data type 1/0 Function
WORD input input data type
BOOL output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier | Type | Initizl | Carmment |
"""" | Boolean_walus BEOOL  WiFALSE i
1| ViR HiwWORD_walus WORD 0

Body WORD_value of the data type WORD (16-bit) is converted into a Boolean value
(1-bit). The result will be written into Boolean_value.

LD

| WORD _value = —— WORD TO BOOL | Boolean value |

ST Boolean value:=WORD TO BOOL(WORD value);
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DIVl IO :10]0]l DOUBLE WORD in BOOL

Description DWORD_TO_BOOL converts a value of the data type DOUBLE WORD into a
value of the data type BOOL.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DWORD_TO_BOOL (see page 924)

= If the variable DWORD_value has the value 0 (16#00000000) the conversion
result will be FALSE, in any other case it will be TRUE.
Data types Data type 1/0 Function
DWORD input input data type
BOOL output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Idertifier | Type | Initizl | Carnment

n;|VAR OWORD _walue iDWORD Tio
| 1| vaR 3! Boolean_walue EOOL  TiFALSE

This example uses variables. You may also use a constant for the input variable.

Body DWORD_value of the data type DOUBLE WORD is converted into a Boolean
value (1-bit). the converted value is written into Boolean_value.

LD

|DWORD value = —— DWORD TO BOOL | Boolean value |

ST Boolean value:=DWORD_TO_ BOOL(DWORD_value);
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INT_TO_BOOL INTEGER into BOOL

Description INT_TO_BOOL converts a value of the data type INT into a value of the data
type BOOL.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of INT_TO_BOOL (see page 932)

Data types Data type 1/0 Function
INT input input data type
BOOL output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier Type

"""" i Boolean_walue  iBOOL TiFaLsE
1| war HNT walue INT o

Initizl | Cormment |

L1

This example uses variables. You may also use a constant for the input variable.

Body INT_value (16-bit) of the data type INTEGER is converted into a Boolean value.
The result is written into Boolean_value.

| INT value = 0—— INT TO BOOL |—Boolean valug - |

ST Boolean value:=INT TO BOOL(INT value);

= If INT_value has the value 0, the conversion result will be 0 (FALSE), in any other
case it will be 1 (TRUE).
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DINT_TO_BOOL DOUBLE INTEGER into BOOL

Description DINT_TO_BOOL converts a value of the data type DINT into a value of the data
type BOOL.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DINT_TO_BOOL (see page 924)

Data types Data type 1/0 Function
DINT input input data type
BOOL output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header are declared in the POU header.

Class Idertifier | Type Initizl | Cormment !
i DINT wwalus DINT  Tin i
1|‘-.-’AR ¥ Boolean_walue EOOL  TiFALSE

In this example the input variable (DINT_value) has been declared. Instead, you
may enter a constant directly at the input contact of a function.

Body DINT value of the data type DOUBLE INTEGER is converted into a value of the
data type BOOL. The converted value in written into Boolean_value.

LD
- Boolean value -

| DINT_value = 0 —DINT TO"BoOL —— [T

ST Boolean value:=DINT TO BOOL(DINT value);

= If the variable DINT_value has the value O, the conversion result is FALSE, in
any other case TRUE.
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BOOL_TO_WORD BOOL into WORD

Description BOOL_TO_WORD converts a value of the data type BOOL into a value of the
data type WORD.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of BOOL_TO_WORD (see page 923)

Data types Data type I/0 Function
BOOL input input data type
WORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier | Type | Initizl | Carmment |
"""" | Boolean_walus BEOOL  WiFALSE i
1| ViR HiwWORD_walus WORD 0

In this example the input variable (Boolean_value) has been declared. Instead,
you may enter a constant directly at the input contact of a function.

Body The Boolean_value of the data type BOOL is converted into a value of the data
type WORD. The converted value is written into WORD _value.

LD

. - | BOOL TO WORD |—WORD_value =

ST IF Boolean value THEN
WORD_value:=BOOL_TO WORD(Boolean_value);
END_IF:
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Conversion Instructions

BOOL16_TO_WORD BOOL16 to WORD

Description This function copies a variable of the special data type BOOL16 (an array with 16
elements of the data type BOOL or a DUT of 16 members of the data type
BOOL) at the input to the data type WORD at the output.

PLC types:

Data types

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of BOOL16_TO_WORD (see page 923)

Data type Comment
ARRAY (see page |ARRAY with 16 elements
20) of BOOL
WORD output variable
POU header:
Cla=s Identifier Tvpe Iritial
0 Enable EOOL FALSE
1 WAR, Array160fBo0l3 | ARRAY [0..15] OF BOOL | [16(FALSE)]
z YAR, Arravl6CfBoold | ARRAY [0..15]OF BOOL | [16(FALSE)]
3 WAR Wordl WORD 0
4 WOR Wiordz WiORD 0

Body with and without EN/ENO:

Amayl60fBoel — BOOLIG_TO WWORD | Aiferdd
-------- BOOLIG_TO_WORD .-

- - - Enable — EN ENO -~ - - -
-Amay 160fBoeld —— ——AlfardZ
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16 Variables of the data type BOOL to
BOOLS_TO_WORD [yyivied

Description This function converts 16 values of the data type BOOL bit-wise to a value of the
data type WORD.
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The inputs Bool0 to Bool15 need not be allocated in LD or FBD, or used explicitly
in the ST editor's formal list of parameters. Such unused inputs are assumed to
be FALSE. No program code is generated for these inputs (or for any input
allocated with the constants TRUE or FALSE). Program code is only generated
for inputs to which a variable is allocated.

Part Il

PLC types:  Availability of BOOLS_TO_WORD (see page 923)

Data types Variable | Datatype Function
BOOLO ... | BOOL 16 input variables of the data type BOOL
BOOL15
WORD output variable
POU header:
Class Identifier Type Initial

0 Worda WORD O

L WAR. Boold BOOL FALSE
z VAR, Bool1 BOOL FALSE
3 VAR, Bool2 BOOL FALSE
3 VAR Bool3 BOOL FALSE
-+ VAR Bool4 BOOL FALSE
& VAR, Bool5 BOOL FALSE
Fi VAR, Bools BOOL FALSE
a VAR Bool7 BOOL FALSE
9 WAR. Boold BOOL FALSE
10 YAR, Bool10 BOOL FALSE
11 VAR, Bool11 BOOL FALSE
I VAR Bool12 BOOL FALSE
13 VAR Bool13 BOOL FALSE
14 VAR, Bool 14 BOOL FALSE
15 VAR, Bool15 BOOL FALSE
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%)
c

Body with and without EN/ENO: .g
3}

. BOOLS_TO_WORD s >
Boald —— Boold i “(7')
.« « +« — Booll SeimaE e c
- TREE— Bool2 o
Boel? — Hool? O
Bosl4 — Bool4 L

- FALSE—— Bool5 _
Boolf —— Boolf -
Boal? —— Boal? py
Bools —— Boold S

- TRLIE —— Boold
- Bool0 —— Booli0
- Booll1 —— Booll
- FALEE —— BHooll2
- Bool3 —— Bool13
- Bool4 —— Boolid
-« -+« — Boolls
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BIV/CIRID IR KO I'V[GIRIDl DOUBLE WORD in WORD

Description DWORD_TO_WORD converts a value of the data type DOUBLE WORD into a
value of the data type WORD.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DWORD_TO_WORD (see page 924)

= The first 16 bits of the input variable are assigned to the output variable.
Data types Data type 1/0 Function
DWORD input input data type
WORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

|
Class Identifier | Type | Initial | Comment |
=] BRne | d
1| DWORD_value i DWORD TiD i
1| war 2 woRD_value WORD WO

This example uses variables. You may also use a constant for the input variable.

Body DWORD_value of the data type DOUBLE WORD (32-bit) is converted into a
value of the data type WORD (16-bit). The converted value is written into
WORD_value.

LD

- DWORD_value = — DWORD TO WORD |—WORD value =

ST WORD_value:=DWORD TO WORD(DWORD_value);
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INT_TO_WORD INTEGER into WORD

Description

PLC types:

=

Data types

Example

POU
Header

Body

LD

ST

INT_TO_WORD converts a value of the data type INT into a value of the data
type WORD.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of INT_TO_WORD (see page 933)

The bit combination of the input variable is assigned to the output variable.

Data type 1/0 Function
INT input input data type
WORD output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

| Class | Identifier | Tvpe | Initial | Comm... |
VAR WORD wvalue  WORD ]
1 WAR INT _wvalue INT 0

This example uses variables. You may also use a constant for the input variable.

INT_value of the data type INTEGER is converted into a value of the data type
WORD. The result is written into WORD_value.

WORD_value:=INT TO WORD(INT value);
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DINT_TO _WORD DOUBLE INTEGER into WORD

Description DINT_TO_WORD converts a value of the data type DINT into a value of the data
type WORD.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of DINT_TO_WORD (see page 924)

= The first 16 bits of the input variable are assigned to the output variable.
Data types Data type 1/0 Function
DINT input input data type
WORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  gre declared in the POU header.

I Class Idertifier | Type | Initizl | Carment |
7] DINT _walue DINT 7o i
1) waRk Y WORD_walue  {WORD Tin

This example uses variables. You may also use a constant for the input variable.

Body DINT value of the data type DOUBLE INTEGER (32-bit) is converted into a
value of the data type WORD (16-bit). The converted value is written into
WORD_value.

LD

: value = | — — value =
DIMNT_val DINT TO WORD |—WORD _val

ST WORD value:=DINT TO WORD(DINT value);
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TIME_TO_WORD TIME into WORD

Description TIME_TO_WORD converts a value of the data type TIME into a value of the data
type WORD.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of TIME_TO_WORD (see page 935)

Data types Data type 110 Function
TIME input input data type
WORD output conversion result
Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).
Examples: Input variable Output variable
T#123.4s 1234
T#1.00s 16#0064

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier | Type | Initial |
] VAR kime _walue TIME T#0s
1 VAR WORD walue | WORD 0

This example uses variables. You may also use a constant for the input variable.

Body Time_value of the data type TIME is converted into a value of the data type
WORD. The result will be written into the output variable WORD_value.

LD

time_value = —— TIME TO WORD |—WORD value =

ST WORD_value:=TIME TO WORD(time value);
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I emEom[e]2IB] STRING (hexadecimal format) to WORD

Description This function converts a STRING in hexadecimal format to a value of the data
type WORD.
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Thereby the attached string is first converted to a value of the data type
STRING[32]. Finally this is converted to a value of the data type WORD via a
sub-program of approx. 270 steps that is also used in the functions
STRING_TO_INT, STRING_TO_WORD, STRING_TO_DINT and
STRING_TO_DWORD.

Part Il

Example with and without EN/ENO:

String? ='=zbcd '——_ STRING_TO_WORD ——iord1 = 16#AECD -

STRIMG_TO_wWwiORD

-— EHN END

Strlng-'l ="' 1E¢affe '— l_l.—"l.l'l.l'n:irdE = 1E®AFFE -

Permissible format:

'[Space][Hexadecimal numbers][Space]' e.g. ' afFE '

Permissible characters:

Space All characters except for "+* (plus), "-" (minus) and all hexadecimal numbers
Hexadecimal Hexadecimal numbers in the ranges "0 - 9%, "A - F* or "a - f*.
numbers

The analysis ends with the first non-hexadecimal number.

PLC types:  Availability of STRING_TO_WORD (see page 935)

Data types Data type Comment
STRING input variable
WORD output variable
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Conversion Instructions

justified) to WORD

STR|NG_TO_WORD STRING (Hexadecimal Format right-
_STEPSAVER

Description This function converts the string with the maximum possible number of
characters that are right aligned in hexadecimal format to a value of the data type

Examples

Example

Data types

PLC types:

WORD.
Input Defined as Results in
‘D’ STRING[1] 16#D
'CD’ STRING[2] 16#CD
'‘BCD' STRING[3] 16#BCD
'ABCD’ STRING[4] 16#ABCD
'0ABCD' STRING[5] 16#ABCD
'00ABCD' STRINGI6] 16#ABCD

The basic instruction F72_A2HEX (see page 602) is used. The PLC delivers an
operation error especially when a character appears that is not a hexadecimal

number

“0-9"or"A-F” .

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

StringZ ='C0' . STRIMG_TO_WORD_STEPSAVER | inord! = 16H00CD .
-------- STRING_TO_WORD_STERSAVER i om g w8
o - . EM ENO - - . . .o
String6 = '00ABCD _ | Miord2 = 16HABCD .
Data type Comment

STRING Input variable

WORD Output variable

Acceptable Format for STRING[4]:

'Hex1Hex2Hex3Hex4' e.g. perhaps 'AFFE'

Acceptable characters:

Hex1 to Hex4

Hexadecimal numbers in the range "0 - 9" or "A - F* (not "a - f").

Availability of STRING_TO_WORD_STEPSAVER (see page 935)
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o] N NCPIOIRIBN BOOL into DOUBLE WORD

Description BOOL_TO_DWORD converts a value of the data type BOOL into a value of the
data type DWORD.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of BOOL_TO_DWORD (see page 923)

Data types Data type I/0 Function
BOOL input input data type
DWORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier Type Initizl Cornment
"""" aill‘-.-’AR Boolean_walus BOOL  WiFALSE
1| vaR X DWORD _value OwWoORD Tio

In this example the input variable (Boolean_value) has been declared. Instead,
you may enter a constant directly at the input contact of a function.

Body The Boolean_value of the data type BOOL is converted into a value of the data
type DOUBLE INTEGER. The converted value is written into DWORD_value.

LDJ

m| BOOL TO_DWORD |—DWORD_value =

ST IF Boolean value THEN
DWORD value:=BOOL_TO_ DWORD(Boolean value);
END_IF;
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Jel0]Rc ARG NIP)\[O]2{PJN BOOL32to DOUBLE WORD

Description This function copies a variable of the special data type BOOL32 (an array with 32
elements of the data type BOOL or a DUT of 32 members of the data type
BOOL) at the input to the data type DWORD at the output.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of BOOL32_TO_DWORD (see page 923)

Data types Data type Comment

ARRAY (see page |ARRAY with 32 elements

20) of BOOL

DWORD output variable

POU header:
| | Class Identifier Type Initial

0 WAR Enable BOCL FALSE

1 WAR. Array320fBooll ARRAY [0..31]OF BOOL | [32(FALSEY]
2 WAR Array320fBoolz | ARRAY [0..31]OF BOOL | [32(FALSE]]
3 WAR Diord] DWORD 0

4 WAR Diyordz DWORD 0

Body with and without EN/ENO:

ATayaz0fBosll —  BOOL3Z TO DWORD | Diiiordl.
-------- BOOL3Z_TO_DWORD | S
.« . . Enable— EN ENO [ - - -
-Amay320fBoel? —— ——Diford2-
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Part Il

Conversion Instructions FPWIN Pro Programming

32 Variables of the data type BOOL to
BOOLS_TO_DWORD  [sephelia

Description

PLC types:

Data types

This function converts 32 values of the data type BOOL bit-wise to a value of the
data type DWORD.

The inputs Bool0 to Bool31 need not be allocated in LD or FBD, or used explicitly
in the ST editor's formal list of parameters. Such unused inputs are assumed to
be FALSE. No program code is generated for these inputs (or for any input
allocated with the constants TRUE or FALSE). Program code is only generated
for inputs to which a variable is allocated.

Availability of BOOLS_TO_DWORD (see page 923)
Variable | Datatype Function
BOOLO ... | BOOL 32 input variables of the data type BOOL
BOOL31
DWORD output variable
POU header:
| Class | Idertifier | Tvpe | Iritial |

[WaR | dwordl  DWORD 0

WAR. Bioold Bl FALSE
WAR. Bioall BOoL FAaLSE
WAR. Bool2 Bl FaL3E
WA Bool3 Bl FAL3E
WAR. Bioold B FALSE
WAR. Bools BoOoL FaLSE
WAR. Boole Bl FaL3E
WA, Bool? Bl FAL3E

L T I Ty R R P S i

etc. to Bool31
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n

c

Body with and without EN/ENO: .g

3

- BOOLS_TO_DWMUORD | a s 3

Bioell —— Boold ——Diord1- hvd

n

. .+ . — Booll sars  sase 12 c

- TRUE—— BoolZ —

Boald — Boold O

Bosld —— Boold L

- FALSE— Banlf _

Bioalf —— Boold -

Boal? —— Bool7 %
Boald —— Boolf

o

- TRLE— Boold

- BooM0 —— Boolil
- Booll1 —— Boolld
- FALEE —— Booll2
- Booll3 —— Booll3
- Bool4 —— Boolid
-+ -+ -+ — Boolls

- - - - — HoollG
- FALEE—— Boall?
- - - - — Hooll®
— Bool19
— Boolzi
-+« -+ — Bool2i
- TRLE—— Bool22
-+ -+ -+ — Hool23
— Boolzd4
— Bool2s
— Boolz
— Bool2¥
— Boolzg
— Bool29
- - - - — Hool30
- Booldl —— Bool3
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WORD _TO_DWORD WORD in DOUBLE WORD

Description WORD_TO_DWORD converts a value of the data type WORD into a value of the
data type DWORD.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of WORD_TO_DWORD (see page 936)

= The bit combination of WORD_value is assigned to DWORD_value.
Data types Data type 1/0 Function
WORD input input data type
DWORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Tvpe | Initial |
] YAR | WORD value WORD 0
1 WoR  DWORD walue | DWORD 0

This example uses variables. You may also use a constant for the input variable.

Body WORD_value of the data type WORD is converted into a value of the data type
DOUBLE WORD. The result will be written into DWORD _value.

LD

WORD_value = —— WORD TO DWORD |—DWORD value =

ST DWORD value:=WORD TO DWORD(WORD value);

114



FPWIN Pro Programming Conversion Instructions

INT _TO_DWORD INTEGER into DOUBLE WORD

Description INT_TO_DWORD converts a value of the data type INT into a value of the data
type DWORD.

2}
c
@)
=
o
>
—
+—
2}
c
O
L

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of INT_TO_DWORD (see page 933)

Data types Data type 1/0 Function
INT input input data type
DWORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

| | | | |

| class ! Idertifiar ! Type ! Iriitizl | Commert |

| INT walue INT Fin :
1| var  # DWORD_value OWORD 0

This example uses variables. You may also use a constant for the input variable.

Body INT_value of the data type INTEGER is converted into a value of the data type
DOUBLE WORD (32-bit). The result is written into DWORD _value.

LD

| INT value = 1— INT_TO DWORD |—DWORD value =

ST DWORD value:=INT TO DWORD(INT value);
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Part Il

Conversion Instructions

FPWIN Pro Programming

DI NANRICIPLV/G]2IPMl DOUBLE INTEGER into DOUBLE WORD

Description

PLC types:

=

Data types

Example

POU
Header

Body

LD

ST

DINT_TO_DWORD converts a value of the data type DINT into a value of the
data type DWORD.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of DINT_TO_DWORD (see page 924)

The bit combination of the input variable is assigned to the output variable.

Data type 1/0 Function
DINT input input data type
DWORD output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Ideritifiar | Type | Initial | Comment !

“nifer DINT _value DINT Fio
1| W8R HDWORD_wvalue DWORD — Wio

This example uses variables. You may also use a constant for the input variable.

DINT_value of the data type DOUBLE INTEGER is converted into a value of the
data type DOUBLE WORD. The converted value is written into DWORD_value.

|DINT value = 1 —— _ DINT_TO_DWORD | DWORD value =

DWORD value:=DINT TO DWORD(DINT value);
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LY ISEREOIP)V(O]Iz{PMl TIME into DOUBLE WORD

Description TIME_TO_DWORD converts a value of the data type TIME into a value of the
data type DWORD. The time 10ms corresponds to the value 1, e.g. an input
value of T#1s is converted to the value 100 (16#64).
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of TIME_TO_DWORD (see page 935)

Data types Data type 110 Function
TIME input input data type
DWORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Identifier Type | Initi=l | Comrment |
e tirme_walue TIME T T20ms
1| ver  H OWORD walue (DWORD  Tio result: 1640

This example uses variables. You may also use a constant for the input variable.

Body time_value of the data type TIME is converted to value of the data type DWORD
and written into the output variable DWORD_value.

LD

time_value = — TIME TO DWORD ! DWORD value =

ST DWORD_value:=TIME TO DWORD(time value);
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Part Il

Conversion Instructions FPWIN Pro Programming

STRING (Hexadecimal Format) to DOUBLE
STRING_TO_DWORD [yt

Description

PLC types:

Data types

This function converts a string in hexadecimal formal to a value of the data type
DWORD.

At first the string is converted to a value of the data type STRING[32]. Finally this
is converted to a value of the data type DWORD in a subprogram of
approximately 270 steps, which is also used by the functions STRING_TO_INT,
STRING_TO_WORD, STRING_TO_DINT and STRING_TO_DWORD.

See also: STRING_TO_DWORD_STEPSAVER

Example with and without EN/ENO:

......... STRING_TO_DWORD fii e soue cosece e o
Stringl =" abed ' — ——DOierd1 = 16#0000ABCD
bEnable - - . - - - ETRNcEer e - - - - - - - o
+— ml—  _EN BNO L - o -
String? = ' 16#affe ' —— ——Diord? = 1GH0000AFFE- - -

Acceptable Format:

‘[Space][Hexadecimal number][Space] e.g. perhaps ' afFE

Acceptable characters:

Space Space “*

Signs Plus "+ and minus "-"

Hexadecimal Hexadecimal numbers in the range "0 - 9" or "A - F* or "a - f".
numbers

The analysis ends with the first non-decimal number.

Availability of STRING_TO_DWORD (see page 935)

Data type Comment
STRING Input variable
DWORD Output variable
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Conversion Instructions

STRING_TO_DWORD _

STEPSAVER

STRING (Hexadecimal Format right-justified)
to DOUBLE WORD

Description This function converts the string with the maximum possible number of
characters that are right aligned in hexadecimal format to a value of the data type

Example

Data types

PLC types:

DWORD.

Examples:
Input Defined as Results in
'FE' STRINGI2] 16#FE
'EFFE' STRING[4] 16#EFFE
'CDEFFE' STRINGI6] 16#CDEFFE
'ABCDEFFE' STRING[8] 16#ABCDEFFE
'00ABCDEFFE' STRING[10] 16#ABCDEFFE

The basic instruction F72_A2HEX (see page 602) is used. The PLC delivers an
operation error especially when a character appears that is not a hexadecimal
number “0-9"or"A-F” .

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

—— EN

STRING_TO_DWORD_STEPSAVER | .....
END = - - - -

| piiopdz.= 16448 CREFFE .

 pa—

Data type Comment
STRING Input variable
DWORD Output variable

Acceptable Format for STRING[8]:

'Hex1Hex2Hex3Hex4Hex5Hex6Hex7Hex8' e.g. perhaps '001AAFFE!

Acceptable characters:

Hex1 to Hex8

Hexadecimal numbers in the range "0 - 9“ or "A - F* (not "a - f*).

Availability of STRING_TO_DWORD_STEPSAVER (see page 935)
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BOOL_TO_INT BOOL into INTEGER

Description BOOL_TO_INT converts a value of the data type BOOL into a value of the data
type INT.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of BOOL_TO_INT (see page 923)

Data types Data type I/0 Function
BOOL input input data type
INT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier | Type

"""" i Boolean_walue | EBOOL FALSE
1| war HNT walue INT o

Initizl | Cormment |

[ETH

In this example the input variable (Boolean_value) has been declared. Instead,
you may enter a constant directly at the input contact of a function.

Body The Boolean_value of the data type BOOL is converted into a value of the data
type INTEGER. The converted value is written into INT_value.

LDJ

| I BOOL TO_INT —INT value = 1|

ST IF Boolean value THEN
INT value:=BOOL_TO_ INT(Boolean value);
END_IF;
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BOOL16_TO_INT BOOL16 to INTEGER

Description This function copies a variable of the special data type BOOL16 (an array with 16
elements of the data type BOOL or a DUT of 16 members of the data type
BOOL) at the input to the data type INT at the output.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of BOOL16_TO_INT (see page 923)

Data types Data type Comment
ARRAY (see page |ARRAY with 16 elements
20) of BOOL
INT output variable
POU header:
Class Identifier Tvpe Iritial
0 Enable BOOL FALSE
1 WAR, Array160fBooll ARRAY [0..15] OF BOOL | [16(FALSE)]
2 WAR, ArravlaQfBoolz | ARRAY [0..15] OF BOOL | [16(FALSE)]
3 WAR, Ikl INT 0
4 WA, Intz INT n

LD body with and without EN/ENO:

-Pmayl60fBosll — BOOLIG_TO_IMT it -
-------- BOOL1G_TO_INT -

. - - Enable —— EM EHWO —~ - - -
-Amay 160f Boel? —— itz -
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BOOLS TO _INT 16 Variables of the data type BOOL to INT

Description This function converts 16 values of the data type BOOL bit-wise to a value of the
data type INT.
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The inputs Bool0 to Bool15 need not be allocated in LD or FBD, or used explicitly
in the ST editor's formal list of parameters. Such unused inputs are assumed to
be FALSE. No program code is generated for these inputs (or for any input
allocated with the constants TRUE or FALSE). Program code is only generated
for inputs to which a variable is allocated.

Part Il

PLC types:  Availability of BOOLS_TO_INT (see page 923)

Data types Variable | Datatype Function
BOOLO ... | BOOL 16 input variables of the data type BOOL
BOOL15
INT output variable
POU header:

Class | Idenfifier | Type Initial

i Int1 INT i

1 VAR Boold BOOL FALSE
2 VAR  Booll BOOL FALSE
3 VAR  Bool2 BOOL FALSE
4 VAR  Bool3 EOOL FALSE
5 VAR  Bool4 BOOL FALSE
& VAR  Bool5 BOOL FALSE
7 VAR  Bools BOOL FALSE
g VAR  Bool7 BOOL FALSE
g VAR  Boolg BOOL FALSE
10 VAR  Booll0  BOOL FALSE
11 VAR  Boolll  BOOL FALSE
12 VAR  Booll2  BOOL FALSE
13 VAR  Booll3  BOOL FALSE
14 VAR  Booll4  BOOL FALSE
15 VAR  Booll5  BOOL FALSE
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%)

c

Body with and without EN/ENO: .g

) O

: BOOLS_TO_INT |- : >

Booll —— Booll {I—(% —

)

-+« + — Booll s -

- TRUE — BoolZ =

Boali — Boold O

Bosl4 — Boold L

- FALSE—— Bools —

Boolf —— Boolf -

Boal? —— Boal? %
Boold —— Boold

o

- TRLIE —— Boold
- BoolO —— Booli0
- Booll1 —— Booll1
- FALEE —— Hool12
- Bool3 —— Bool13
- Booll4 —— Boolid
-« -+« — Boolls
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WORD_TO_INT WORD in INTEGER

Description WORD_TO_INT converts a value of the data type WORD into a value of the data
type INT.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of WORD_TO_INT (see page 936)

= The bit combination of WORD_value is assigned to INT_value.
Data types Data type 1/0 Function
WORD input input data type
INT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Type | Inikial | Comm... |
VAR WORD value  WORD (]
1 WAR INT value IMT 0

This example uses variables. You may also use a constant for the input variable.

Body WORD_value of the data type WORD is converted into a value of the data type
INTEGER. The result will be written into INT_value.

LD

| WORD value = —— WORD TO INT |—INT value =

ST INT value:=WORD TO INT(WORD value);
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BCD_TO_INT BCD into INTEGER

Description BCD_TO_INT converts binary coded decimal numbers (BCD) into binary values
of the type INTEGER.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of BCD_TO_INT (see page 923)

Data types Data type 1/0 Function
WORD input input data type
INT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header are declared in the POU header.

Class Idertifier | Type | Initizl | Carnrment |
""""" | BECO_walue 96kt iWORD Wi i
1! vaRk  HINT walue INT Tin

This example uses variables. You may also use a constant for the input variable.
BCD constants can be indicated in Control FPWIN Pro as follows:

2#0001100110010101 or
16#1995

Body BCD_value_16bit of the data type WORD is converted into an INTEGER value.
The converted value is written into output variable INT_value.

LD

- BCD _value_1Bhit = —— BCD TO INT_——INT value =

ST INT value:=BCD_TO_ INT(BCD value 1l6bit);
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DWORD_TO_ INT DOUBLE WORD in INTEGER

Description DWORD_TO_INT converts a value of the data type DWORD into a value of the
data type INT.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DWORD_TO_INT (see page 924)

= The first 16 bits of the input variable are assigned to the output variable.
Data types Data type 1/0 Function
DWORD input input data type
INT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier | Type | Initizl | Carmrment |
ol R | 1

aifvar DWORD _vwalue DWORD Tio
1| vak  HiNT walue INT 7o

In this example the input variable (DWORD _value) has been declared. Instead,
you may enter a constant directly at the input contact of a function.

Body DWORD_value of the data type DOUBLE WORD (32-bit) is converted into an
INTEGER value (16-bit). The converted value is written into INT_value.

LD

[DWORD value = —— DWORD TO INT ——INT value =

ST INT value:=DWORD TO_ INT(DWORD value);
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DINT_TO_INT DOUBLE INTEGER into INTEGER

Description DINT_TO_INT converts a value of the data type DINT into a value of the data
type INT.

2}
c
@)
=
o
>
—
+—
2}
c
O
L

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DINT_TO_INT (see page 924)

= The value of the input variable should be between -32768 and 32767.
Data types Data type 1/0 Function
DINT input input data type
INT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

| Class Identifier | Type | Imitial | Comment |
offvar_ HDINT value  DINT T :
7 var N value INT  Fino

This example uses variables. You may also use a constant for the input variable.

Body DINT value of the data type DOUBLE INTEGER (32-bit) is converted into a
value of the data type INTEGER (16-bit). The converted value is written into
INT_value.

LD i i e o e e e e ok e oM e R B R E
| DINT value = 0 —_ DINT TO INT__——iINT value =10 |

ST INT value:=DINT TO INT(DINT value);
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REAL_TO_INT REAL into INTEGER

Description REAL_TO_INT converts a value of the data type REAL into a value of the data
type INTEGER.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of REAL_TO_INT (see page 934)

Data types Data type 1/0 Function
REAL input input data type
INT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

lass | Identifier | Tvpe | Initial |

0 YAR | REAL walue | REAL 0.0
1 WAR | IMT_wvalue INT 0

This example uses variables. You may also use a constant for the input variable.

Body REAL_value of the data type REAL is converted into a value of the data type
INTEGER. The converted value is stored in INT_value.

LD

|REAL value = — REAL TO INT |—INT value =1 |

ST INT value:= REAL TO_ INT(REAL value);
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Truncate (cut off) decimal digits of REAL
TRUNC—TO—INT input variable, convert to INTEGER

Description TRUNC_TO _INT cuts off the decimal digits of a REAL number and delivers an
output variable of the data type INTEGER.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of TRUNC_TO_INT (see page 936)

= e Cutting off the decimal digits decreases a positive number towards
zero and increases a negative number towards zero.

e The first 16 bits of the input variable are assigned to the output

variable.
Data types Data type 1/0 Function
REAL input input data type
INT output conversion result
Error flags No. IEC address | Set If
R9007 %MX0.900.7 permanently - input variable does not have the data type
REAL
R9008 %MX0.900.8 for an instant - output variable is greater than a 16-bit
INTEGER
R9009 | %MX0.900.9 for an instant - output variable is zero
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Identifier Type Initial Comment
y REAL_value  REAL 0.0 number betw, -32768.99 ... +32767
1 VAR, INT _value INT ] number betw, -32768 ... +32763

This example uses variables. You may also use a constant for the input variable.

Body The decimal digits of REAL_value are cut off. The result is stored as a 16-bit
INTEGER in INT_value.

LD

REAL value = — D TREBNGI TOUNT " ——INT _value =
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ST INT value:=TRUNC_TO INT(REAL value);
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TIME_TO_INT TIME into INTEGER

Description

PLC types:

Data types

Example

POU
Header

Body

LD

ST

TIME_TO_INT converts a value of the data type TIME into a value of the data
type INT.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of TIME_TO_INT (see page 935)

Data type 110 Function
TIME input input data type
INT output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

| Class | Identifier | Twpe | Initial |

] VAR bime _walue | TIME @ T#0s
1 YAR. INT _value IMT 0

This example uses variables. You may also use a constant for the input variable.

Time_value of the data type TIME is converted into a value of the data type
INTEGER. The result will be written into the output variable INT_value.

-time_value = — | TIME TO INT |—INT value =

INT value:=TIME TO INT(time value);
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Part Il

Conversion Instructions FPWIN Pro Programming

STRING_TO_INT STRING (decimal format) to INTEGER

Description This function converts a STRING in decimal format to a value of the data type

PLC types:

Data types

INT.

Thereby the attached string is first converted to a value of the data type
STRING[32]. Finally this is converted to a value of the data type INT via a sub-
programm of approx. 270 steps that is also used in the functions
STRING_TO_INT, STRING_TO_WORD, STRING_TO_DINT and
STRING_TO_DWORD.

Example with and without EN/ENO:

- String1 ="' 1224'——_ STRING_TO_INT ——iIrt1 = 1234 -

- - STRIMG_TO_INT |-
-— EN EMO —

StranE =1 [2222] '— L int2 = 2222

Permissible format:

'[Space][Sign][Decimal numbers][Space] e.g. ' 123456 '

Permissible characters:

Space All characters except for "+* (plus), "-" (minus) and all decimal numbers
Sign "+* (plus), "-" (minus)

Decimal Decimal numbers "0 - 9"

numbers

The analysis ends with the first non-decimal number.

Availability of STRING_TO_INT (see page 935)

Data type Comment
STRING input variable
INT output variable
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STR|NG_TO_|NT_ STRING (Decimal Format right-justified) to
STEPSAVER INTEGER

Description

Example

PLC types:

Data types

This function converts a right-justifed decimal number in a string to a value of the
data type INT.

The basic instruction F76_A2BIN (see page 616) with approx. 7 steps is used.
The PLC delivers an operation error especially when a character appears that is

«, » «

not a decimal number “0-9” ,nota “+” or “- “ornota space.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Stringl ="' 1234'—  STRING TO_INT_STEPSAVER | ——Int1 = 1234

Acceptable Format:

'[Space][Sign][Decimal number]' e.g. ' 123456

Acceptable characters:

Space Space ‘"

Signs Plus "+ and minus "-"

Decimal Number|Decimal numbers "0* - "9*

Availability of STRING_TO_INT_STEPSAVER (see page 935)

Data type Comment
STRING Input variable
INT Output variable
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BOOL_TO_DINT BOOL into DOUBLE INTEGER

Description BOOL_TO_DINT converts a value of the data type BOOL into a value of the data
type DINT.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of BOOL_TO_DINT (see page 923)

Data types Data type I/0 Function
BOOL input input data type
DINT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class Idertifier | Type | Initizl | Cornrment
e Boolean_value  {EOOL T FALSE
1| waR HDINT_walue DINT Tin

In this example the input variable (Boolean_value) has been declared. Instead,
you may enter a constant directly at the input contact of a function.

Body The Boolean_value of the data type BOOL is converted into a DOUBLE
INTEGER value. The converted value is written into DINT_value.

LD
|l |———_ BOOL TO DINT |—DINT value = 1|

ST IF Boolean value THEN
DINT value:=BOOL_TO DINT(Boolean value);
END_IF:
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Jelo]NcARNONIPI NI BOOL32 to DOUBLE INTEGER

Description This function copies a variable of the special data type BOOL32 (an array
with 32 elements of the data type BOOL or a DUT of 32 members of the data
type BOOL) at the input to the data type DINT at the output.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of BOOL32_TO_DINT (see page 923)

Data types Data type Comment
ARRAY (see page |ARRAY with 32 elements
20) of BOOL
DINT output variable
POU header:
Cla=s Identifier Tvpe Initial
0 Enable ECOL FALSE
1 YAR, Array320fBooll ARRAY [0, 31]OF BOOL | [32(FALSE)]
Z WAR, Array320fBoolz | ARRAY [0..31] OF BOOL | [32(FALSE)]
3 WOR Dink1 DIMT 0
4 YOR, DinkZ DIMT 0

Body with and without EN/ENO:

-AmayI20fBoall ——  BOOL3Z_TO_DOINT !_nl:IiFlﬂ-
........ BOOLEZ_TO_DINT | o
. - - Enable —— EHN ENO |—l B
ATay O Boall | Dinti:
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BOOLS TO_DINT 32 Variables of the data type BOOL to DINT

Description This function converts 32 values of the data type BOOL bit-wise to a value of the
data type DINT.
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The inputs Bool0 to Bool31 need not be allocated in LD or FBD, or used explicitly
in the ST editor's formal list of parameters. Such unused inputs are assumed to
be FALSE. No program code is generated for these inputs (or for any input
allocated with the constants TRUE or FALSE). Program code is only generated
for inputs to which a variable is allocated.

Part Il

PLC types:  Availability of BOOLS_TO_DINT (see page 923)

Data types Variable | Datatype Function
BOOLO ... | BOOL 32 input variables of the data type BOOL
BOOL31
DINT output variable
POU header:
| Class | Identifier | Tvpe [ Initial |

[VAR___ | dwordl DWORD 0

WA BioolD Bl FAL3E
WAR. Biooll Bl FALSE
WA, Boal2 BOoL FAaLSE
WAR. Bool3 BooL FaL3E
WA Biool4 Bl FAL3E
WA, BoolS Bl FALSE
WA, Boals BOOL FaLSE
WAR. Bool? BooL FaL3E

L T I Uy I R T % R

etc. to Bool31
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0
5

Body: =
13}

. BOOLE_TO_DINT i . o 3
Bioeld —— Boald L DINT TO DWORD | DiiliordD- T
oL . SEEeE e T N i e c
. TRUE— Bool2 —
Bioel? — Bool2 O
Boold — Boold L
CFALSE— Bools _
Boalf —— HoolG -
Bool? —— Bool? %
Boald —— Hoold o

- TRLIE—— Boold
- Bool10 —— Booli0
- Bool11 —— Boolld
- FALEE —— Hooll2
- Bool13 —— Booll3
- Bool1d4 —— Booll4
-+ -+ - — Boolls
- - - - — Booll6
-FALSE—— Hooll?
- - - - — Boollg
— Bool18
— Boolz0
-+ -+« — Bool2y
- TRLE—— Hoolz2
-+ -+« — Bool23
— Boolz4
— Bool2s
— Boolz6
— Bool2?
— Boolzg
— Bool28
- - - - — Bool30
- Bool3l —— Bool3
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WORD_TO_DINT WORD in DOUBLE INTEGER

Description WORD_TO_DINT converts a value of the data type WORD into a value of the
data type DINT.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of WORD_TO_DINT (see page 936)

Data types Data type 1/0 Function
WORD input input data type
DINT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

, , . . .

| Class | Identifier | Type | Iriti =l | Commert |

"""""" Olvar B DINT value  DINT Tio :
1) waRk Y WORD_walue  {WORD Tin

This example uses variables. You may also use a constant for the input variable.

Body WORD_value of the data type WORD is converted into a value of the data type
INTEGER. The result will be written into DINT_value.

LD

WORD_value = — WORD TO DINT ——DINT value =

ST DINT value:=WORD _TO DINT(WORD value);
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BCD_TO_DINT BCD into DOUBLE INTEGER

Description

PLC types:

Data types

Example

POU
Header

Body

LD

ST

BCD_TO_DINT converts a BCD value (binary coded decimal integer) of the data
type DOUBLE WORD into a binary value of the data type DOUBLE INTEGER in
order to be able to process a BCD value in the double word format.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of BCD_TO_DINT (see page 923)

Data type 110 Function
DWORD input input data type
DINT output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Class Idertifier Type Initizl Cormment
"""" aill‘-.-’AR BCO _walus_32hit DWORD  Tio
1| vaR HDINT_walue DINT Tin

This example uses variables. You may also use a constant for the input variable.

BCD constants can be indicated in Panasonic MEW Control as follows:
2#00011001100101010001100110010101 or
16#19951995

BCD_value_32bit of the data type DOUBLE WORD is converted into a DOUBLE
INTEGER value. The converted value is written into DINT_value.

BCD_value_32hit = ——| BCD TO DINT |——DINT_value =

DINT value:=BCD_TO DINT(BCD value 32bit);
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BIV/eIzID IR O] \AN DOUBLE WORD in DOUBLE INTEGER

Description DWORD_TO_DINT converts a value of the data type DOUBLE WORD into a
value of the data type DOUBLE INTEGER.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DWORD_TO_DINT (see page 924)

= The bit combination of the input variable is assigned to the output variable.
Data types Data type 1/0 Function

DWORD input input data type

DINT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class Identifier | Tvpe | Inikial |
0 ViR DWORD_value ChWWORD 0
1 VAR DINT _value DINT 0

This example uses variables. You may also use a constant for the input variable.

Body DWORD_value of the data type DOUBLE WORD is converted into a DOUBLE
INTEGER value. The converted value is written into DINT_value.

- DWORD _value = ——  DWORD TO DINT | ——DINT value =

ST DINT value:=DWORD TO DINT(DWORD value);
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INT_TO _DINT INTEGER into DOUBLE INTEGER

Description INT_TO_DINT converts a value of the data type INT into a value of the data type
DINT.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of INT_TO_DINT (see page 933)

Data types Data type 1/0 Function
INT input input data type
DINT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier | Type

Imiti=l | Cormrmment !
i INT walue  (INT  Win i
1| vk  HiDINT walue DINT Tio

This example uses variables. You may also use a constant for the input variable.

Body INT_value of the data type INTEGER is converted into a value of the data type
DOUBLE INTEGER. The result will be written into DINT_value.

LD

| INT value = 1—— INT TO DINT ——DINT value =1 |

ST DINT value:=INT TO DINT(INT value);
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REAL _TO_DINT REAL into DOUBLE INTEGER

Description REAL_TO_DINT converts a value of the data type REAL into a value of the data
type DOUBLE INTEGER.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of REAL_TO_DINT (see page 934)

Data types Data type 1/0 Function
REAL input input data type
DINT output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Type | Initial | Comment |

AF. REAL_value |REAL  [D.0
1 VAR DIMT value [DINT [0

This example uses variables. You may also use a constant for the input variable.

Body REAL_value of the data type REAL is converted into a value of the data type
DOUBLE INTEGER. The converted value is stored in DINT_value.

REAL value = —— REAL TO DINT |—DINT value =1 |

ST DINT value:= REAL TO DINT(REAL value);
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Truncate (cut off) decimal digits of REAL
TRUNC—TO—DINT input variable, convert to DOUBLE

INTEGER

Description TRUNC_TO_DINT cuts off the decimal digits of a REAL number and delivers an
output variable of the data type DOUBLE INTEGER.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of TRUNC_TO_DINT (see page 936)

= Cutting off the decimal digits decreases a positive number towards zero and
increases a negative number towards zero.
Data types Data type 1/0 Function
REAL input input data type
DINT output conversion result
Error flags No. IEC address Set If
R9007 %MX0.900.7 permanently - input variable does not have the data type
REAL
R9008 %MX0.900.8 for an instant - output variable is greater than a 32-bit
DOUBLE INTEGER
R9009 | %MX0.900.9 for an instant - output variable is zero
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Idenkifier | Tvpe | Initial | Comment
1] RE&SL_walle  REAL 0.0 rumber bebw, -2147453.000 ... +2147453.000
1 YAFR DINT value  DINT 0 number betw, -2147483 ... +2147483

This example uses variables. You may also use a constant for the input variable.

Body The decimal digits of REAL_value are cut off. The result is stored as a 32-bit
DOUBLE INTEGER in DINT_value.

LD

REAL value = —— TRUNC TO DINT ——DINT value =

ST DINT value:=TRUNC_TO DINT(REAL value);
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Part Il

Conversion Instructions

FPWIN Pro Programming

TIME_TO_DINT TIME into DOUBLE INTEGER

Description

PLC types:

Data types

Example

POU
Header

Body

LD

ST

TIME_TO_DINT converts a value of the data type TIME into a value of the data
type DINT. The time 10ms corresponds to the value 1, e.g. an input value of
T#1mOs is converted to the value 6000.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of TIME_TO_DINT (see page 935)

Data type 1/0 Function
TIME input input data type
DINT output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

In the POU header, all input and output variables are declared that are used for
programming this function.

J Class | Type

‘____I_:Ij R tire_walue iTIME E T#100m=
JVAR HDINT walue (DINT  Tio

Idertifier

| Initi=l | Cormrment |

re=sult: 10

This example uses variables. You may also use a constant for the input variable.

time_value of the data type TIME is converted to value of the data type
DOUBLE INTEGER. The result is written into the output variable DINT value.

— TIME_TO DINT —DINT value = 10 |

| time_value =

DINT value:=TIME TO DINT(time value);
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STRING (Decimal Format) to DOUBLE
STRING_TO_DINT [kl

Description

PLC types:

Data types

This function converts a string in decimal formal to a value of the data type DINT.

At first the string is converted to a value of the data type STRING[32]. Finally this
is converted to a value of the data type DINT in a subprogram of approximately
270 steps, which is also used by the functions STRING_TO_INT,
STRING_TO_WORD, STRING_TO_DINT and STRING_TO_DWORD.

Example with and without EN/ENO:

......... STRIMG_TO_DINT | PR
Stringl =" 1234 L__Dint1 = 1224 .
bEnable - - - . - - STRING_TO_DINT ¥ 5% A A
| . EM EMO Lo - - - - . .

String2 = 2233 | Dint? = 2372 .

Acceptable Format:

'[Space][Sign][Decimal number][Space]' e.g. ' 123456 '

Acceptable characters:

Space Space “

Signs Plus “+"” and minus “-*
Decimal Decimal numbers "0* - "9"
Numbers

The analysis ends with the first non-decimal number.

Availability of STRING_TO_DINT (see page 935)

Data type Comment
STRING Input variable
DINT QOutput variable
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Part Il

Conversion Instructions FPWIN Pro Programming

SYRINCIREO MBI sTRING (Decimal Format right-justified) to
STEPSAVER DOUBLE INTEGER

Description

Example

PLC types:

Data types

This function converts a right-justifed decimal number in a string to a value of the
data type DINT.

The basic instruction F78 DA2BIN (see page 622) with approx. 11 steps is used.
The PLC delivers an operation error especially when a character appears that is

not a decimal number “0-9” ,nota “+” or “- “ornota space.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

-------- STRIMG_TO_DINT_STEP2&WER | o e
Stringl =" 1234 — ——Dirt1 = 1234 .

Acceptable Format:

'[Space][Sign][Decimal number]' e.g. ' 123456'

Acceptable characters:

Space Space ‘"

Signs Plus "+* and minus "-"
Decimal Decimal numbers "0* - "9*
Numbers

Availability of STRING_TO_DINT_STEPSAVER (see page 935)

Data type Comment
STRING Input variable
DINT Output variable
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INT_TO_REAL INTEGER into REAL

Description

PLC types:

Data types

Example

POU
Header

Body

LD

ST

INT_TO_REAL converts a value of the data type INTEGER into a value of the
data type REAL.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of INT_TO_REAL (see page 933)

Data type 1/0 Function
INT input input data type
REAL output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

| Class | Identifier | Type | Initial |
] VAR INT _value INT 0
1 VAR REAL walue REAL 0.0

In this example the input variable (INT_value) has been declared. Instead, you
may enter a constant directly at the input contact of a function.

INT_value of the data type INTEGER is converted into a value of the data type
REAL.The converted value is stored in REAL_value.

------ IMT_TO_REAL | a8 6 o o c
ANT_walue —— ——REAL_value -

REAL value:=INT TO REAL(INT value);
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DINT _TO REAL DOUBLE INTEGER into REAL

Description DINT_TO_REAL converts a value of the data type DOUBLE INTEGER into a
value of the data type REAL.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DINT_TO_REAL (see page 924)

Data types Data type I/0 Function
DINT input input data type
REAL output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Type | Initial | Comment |

0 AR REAL_walue |REAL  [D.0
1 VAR DIMT valus [DINT  [D

This example uses variables. You may also use a constant for the input variable

Body DINT value of the data type DOUBLE INTEGER is converted into a value of the
data type REAL. The converted value is stored in REAL_value.

DINT walue = — | DINT TO REAL |—REAL value =

ST REAL value:=DINT TO_ REAL(DINT value);
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TIME_TO_REAL TIME into REAL

Description TIME_TO_REAL converts a value of the data type TIME to a value of the data
type REAL. 10ms of the data type TIME correspond to 1.0 REAL unit, e.g. when
TIME = 10ms, REAL = 1.0; when TIME = 1s, REAL = 100.0. The resolution
amounts to 10ms.

2}
c
@)
=
o
>
—
+—
2}
c
O
L

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of TIME_TO_REAL (see page 935)

Data types Data type 110 Function
TIME input input data type
REAL output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Type | Initial | Comment i
] VAR input_kime | TIME | T#1hlmils
1 WAR | result_bime REAL 0.0 [ result: here 3661000 |

This example uses variables. You may also use a constant for the input variable.

LD

input_time = ——  TIME TO REAL |——result_time =

ST result real:=TIME TO REAL(input_ time);
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Conversion Instructions FPWIN Pro Programming

SYRSUNCER ORI =V-\I STRING to REAL

Description

PLC types:

Data types

function converts a STRING in floating-point format into a value of the data type
REAL.

Thereby the attached string is first converted to a value of the data type
STRING[32]. Finally this is converted to a value of the data type REAL via a sub-
program that requires approximately 290 steps.

Example with and without EN/ENO:

+ - Btring3 ="' [-123.456] '——_STRING_TO_REAL 5—'REE|I'1 =-123.456

............. STHING_TD_REﬂL I t . t . t . t . t . t
........ -_ EN ENDO o cmm sm o oimosom
- String10 =' 12345678 '—0 ——Real2 = 1234568 - - -

Permissible format:

'[Space][Sign][Decimal numbers].[Decimal numbers][Space]' e.g. ' -123.456 '

Permissible characters:

Space All characters except for "+* (plus), "-" (minus) and all decimal numbers
Decimal Decimal numbers "0“-"9"
numbers

The analysis ends with the first non-decimal number.

Availability of STRING_TO_REAL (see page 935)

Data type Comment
STRING input variable
REAL output variable
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WORD_TO_TIME WORD in TIME

Description

PLC types:

Data types

Example

POU
Header

Body

LD

ST

WORD_TO_TIME converts a value of the data type WORD into a value of the
data type TIME.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of WORD_TO_TIME (see page 936)

Data type 1/0 Function
WORD input input data type
TIME output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

Examples: Input variable Output variable
12345 T#123.45s
16#0012 T#180.00ms

All input and output variables which are required for programming the function
are declared in the POU header.

Class | Identifier | Type | Initial |
] VAR WORD walue  WORD 0
1 VAR | time_wvalue TIME T#0=

This example uses variables. You may also use a constant for the input variable.

WORD_value of the data type WORD (16-bit) is converted into a value of the
data type TIME (16-bit). The result will be written into the output variable
time_value.

WORD value = —— WORD TO TIME ——time value =

time value:=WORD TO TIME(WORD value);
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BIV/CISID IR KO INN|\/ISI DOUBLE WORD in TIME

Description DWORD_TO_TIME converts a value of the data type DWORD into a value of the
data type TIME. A value of 1 corresponds to a time of 10ms, e.g. the input value
12345 (16#3039) is converted to a TIME T#2m3s450.00ms.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DWORD_TO_TIME (see page 924)

Data types Data type I/0 Function
DWORD input input data type
TIME output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class | Identifier Type Initial Comment
0 DWORD_value DWORD 0 example value: 1623039
1 VAR time_value TIME T#0s result: T#2m3s450.00ms
2 VAR

This example uses variables. You may also use a constant for the input variable.

Body DWORD_value of the data type DWORD (32-bit) is converted to value of the
data type TIME (16-bit). The result is written into the output variable time_value.

|DWORD value = ——_ DWORD TO TIME |—time_value =

ST time_value:=DWORD_TO_TIME(DWORD value);
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INT_TO_TIME INTEGER into TIME

Description INT_TO_TIME converts a value of the data type INT into a value of the data type
TIME. The resolution is 10ms, e.g. when the INT value = 350, the TIME value =
3s500ms.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of INT_TO_TIME (see page 933)

Data types Data type 110 Function
INT input input data type
TIME output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier | Type

Initizl | Carmment |

LI}

| INT walue  (INT  Wio
1I“\-’AR E tirne_walue (TIME Te0=

This example uses variables. You may also use a constant for the input variable.

Body INT_value of the data type INTEGER is converted into a value of the data type
TIME. The result will be written into the output variable time_value.

LD

AMT value = — [ INT TO TIME _|—time _value =

ST time value:=INT TO_TIME(INT value);
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DINT_TO_ TIME DOUBLE INTEGER into TIME

Description DINT_TO_TIME converts a value of the data type DINT into a value of the data
type TIME. A value of 1 corresponds to a time of 10ms, e.g. an input value of 123
is converted to a TIME T#1s230.00ms.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DINT_TO_TIME (see page 924)

Data types Data type I/0 Function
DINT input input data type
TIME output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class | Identifier Type Initial Comment

] DIMT wvalue DINT 0

1 VAR time_wvalue TIME T#0s result: T#15230.00ms

This example uses variables. You may also use a constant for the input variable.

Body DINT_value of the data type DOUBLE INTEGER is converted to value of the
data type TIME. The result is written into the output variable time_value.

LD

|- DINT value = —— DINT TO TIME |——time value =

ST time_value:=DINT TO TIME(DINT value);
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REAL_TO_TIME REAL into TIME

Description REAL_TO_TIME converts a value of the data type REAL to a value of the data
time TIME. 10ms of the data type TIME correspond to 1.0 REAL unit, e.g. when
REAL = 1.0, TIME = 10ms; when REAL = 100.0, TIME = 1s. The value of the
data type real is rounded off to the nearest whole number for the conversion.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of REAL_TO_TIME (see page 934)

Data types Data type 110 Function
REAL input input data type
TIME output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list). Since
constants are entered directly at the function's input contact pins, only the output
variable need be declared in the header.

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | dentifier | Tvpe | Initial |
] VAR result_time | TIME | T#0s
1 VAR

Body o o s o )
By clicking on the monitor icon while in the online mode, you can see the

result 0.00ms immediately. Since the value at the REAL input contact is less than
0.5, it is rounded down to 0.0.

A499—— REAL TO TIME i—result_time =

ST result time:= REAL_TO TIME(0.499);
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Part Il

Conversion Instructions

FPWIN Pro Programming

=Jelo] R NOISIIz{\N[El BOOL into STRING

Description

PLC types:

Data types

Example

POU
Header

Body

LD

The function BOOL_TO_STRING converts a value of the data type BOOL to a
value of the data type STRING[2]. The resulting string is represented by ' 0' or '
1.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of BOOL_TO_STRING (see page 923)

Data type I/0 Function
BOOL input input data type
STRING output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

In the POU header, input and output variables are declared that are used in the
function.

i Type

| Class | Identifier | Initial | Comment
“allvar input_walue {BOOL __1": TRUE example walus
1i“-.-’AH Hiresult_string { STRING[2] f o resudlt: here ' 1

The input variable input_value of the data type BOOL is intialized by the value
TRUE. The output variable result_string is of the data type STRINGJ2]. It can
store a maximum of two characters. You can declare a character string that has
more than one character, e.g. STRING[5]. From the 5 characters reserved, only
2 are used.

Instead of using the variable input_value, you can write the constants TRUE or
FALSE directly to the function’s input contact in the body.

The input_value of the data type BOOL is converted into STRING[2]. The
converted value is written to result_string. When the variable input_value =
TRUE, result_string shows ' 1'.

' | BOOL TO STRING |——result_string =

+—m)
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ST IF Boolean value THEN
output value:=BOOL TO STRING(input value);
END_IF;

Example 2: If you wish to have the result " TRUE' or 'FALSE' instead of ' 0' or ' 1', you cannot
use the function BOOL_TO_STRING. This example illustrates how you create a
STRINGJ5] that contains the characters 'TRUE' or 'FALSE' from an input value of
the data type BOOL.
The example is programmed in LD and IL. The same POU header is used for
both programming languages.
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POU

Class | Idertifier | Type | Initial | Carmmernt
header — il ] s | |
0l wvaR Eiinpot_wvalue {EOOL T:TRUE  iexample walue :
1| vAR _'_'—;liresult string E STRING[S] ﬁ' M result: here 'TRUE'

In this example, both an input variable input_value of the data type BOOL and
an output variable result_string of the data type STRING[5] are declared.

Body In order to realize the intended operation, the standard function E_MOVE is
used. It assigns the value of its input to its output unchanged. At the input, the
STRING constant 'TRUE' or 'FALSE' is attached. In essence a "BOOL to
STRING" conversion occurs, since the Boolian variable input_variable at the
enable input (EN) contact decides the output of STRING.

LD J Cimput_walue - - - E pMOWE | - - - - - -
| EN- EHO - - - . . ..

'TRUE' —— =_HNum ——re=sult_string

Elfeve - - - - - -

. | .| EN EN|:| L - - . ...

- 'FALSE'—— a_Hum ——re=sult_string
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Part Il

Conversion Instructions

FPWIN Pro Programming

eIz IR KOS ARI{\[€] WORD into STRING

Explanation

PLC types:

Data types

Example

POU
Header

Description

The function WORD_TO_STRING converts a value of the data type WORD to a
value of the data type STRING. It generates a result string in hexadecimal
representation that is right aligned. It is filled with leading zeros up to the
maximum number of characters defined for the string.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Input Output defined as Results in

16#ABCD STRING[1] D
STRING[2] 'CD'
STRING[3] '‘BCD'
STRING[4] 'ABCD'
STRING[5] '0ABCD'
STRING[6] '00ABCD'
and so on...

Availability of WORD_TO_STRING (see page 936)

Data type 1/0 Function
WORD

STRING

input input data type

output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

In the POU header, input and output variables are declared that are used in the
function.

Class Identifier Type Initial | Comment
] WORD _walue  WORD ] example value
1 VAR result_string STRING[E] " result here: '00ABCD'

The input variable input_value of the data type WORD is intialized by the value
16#ABCD. The output variable result_string is of the data type STRING[6]. It
can store a maximum of 6 characters. Instead of using the variable input_value,
you can enter a constant directly at the function’s input contact in the body.
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Body The input_value of the data type WORD is converted into STRING[6]. The
converted value is written to result_string. When the variable input_value =
16#ABCD, result_string shows '00ABCD".

LD
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| WORD_value = —— WORD TO STRING |——result_string =

ST restult string:=WORD TO STRING(input value);

Part Il

Example 2: This example illustrates how you create STRING[4] out of the data type WORD
in which the leading part of the string '16#' is cut out.
The example is programmed in LD and IL. The same POU header is used for
both programming languages.

POU 1 | | | |
Header | Class | Idertifier | Type | Initizl | Comment l
_aflvar input_walue (WORD ! 1641234 L example value |
1i‘-.-’ﬁxH ﬁ result_string { STRING[7] T result: here i

. | HEA 234"

In this example, both an input variable input_value of the data type WORD and
an output variable result_string of the data type STRINGJ[4] are declared.

Body In carrying out the operation in question, the standard function RIGHT is attached
to the function WORD_TO_STRING. RIGHT creates a right-justified character
string of length L.

In the example, the output string of WORD_TO_STRING function is added at the
input of the RIGHT function. At the L input of RIGHT, the INT constant 4
determines the length of the STRING to be replaced. Out of the variable
input_value = 16#1234, the result_string 1234 results from the data type
conversion and the RIGHT function.

LD | |
"""" WORD_TO_STRING | - EIGCE. - = -
input_walue — IN _— IN i——fesult_string
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Conversion Instructions FPWIN Pro Programming

DIVCIRI IR OISR\ [€ER DOUBLE WORD into STRING

Description

Explanation

PLC types:

Data types

Example

POU
Header

The function DWORD_TO_STRING converts a value of the data type DWORD to
a value of the data type STRING. It generates a result string in hexadecimal
representation that is right aligned. It is filled with leading zeros up to the
maximum number of characters defined for the string.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Input Output defined as Results in

16#ABCDEFFE STRING[2] 'FE'
STRING[4] 'EFFE'
STRING[6] 'CDEFFE'
STRING[8] 'ABCDEFFE'
STRING[10] '00ABCDEFFE'
STRING[12] '0000ABCDEFFE'
and so on...

Availability of DIWORD_TO_STRING (see page 924)

Data type 1/0 Function
DWORD input input data type
STRING output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

In the POU header, input and output variables are declared that are used in the
function.

Class | Identifier Type Initial | Comment
] DWORD_value  DWORD ] example value: 162ABCDEFFE
& VAR result_string STRING[10] " result: '00ABCDEFFE'

The input variable input_value of the data type DWORD is intialized by the value

16#ABCDEFFE. The output variable result_string is of the data type
STRINGJ[10]. It can store a maximum of 10 characters. Instead of using the
variable input_value, you can

enter a constant directly at the function’s input contact in the body.
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Body The input_value of the data type DWORD is converted into STRING[10]. The
converted value is written to result_string. When the variable input_value =
16#ABCDEFFE, result_string shows '00ABCDEFFE'.

LD .....................................
| DWORD_value = —— DWORD TO STRING ——result_string =
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ST result string:=DWORD_TO_ STRING(input_value);

Part Il

Example 2: This example illustrates how you create STRING[10] out of the data type
DWORD in which the leading part of the string '16#' is replaced by the string '0x'.
The example is programmed in LD and IL. The same POU header is used for
both programming languages.

POU | = ’ | ' ’
Class Idertifier | Type | Initial | Comrmert |
Header | Jilss s |
| sl input_walue | DWORD T 16412346878 i example walue
| ¢
4| ¥AR Yiresult_string | STRING[O]  Tiv result: here
_! = __I 012245678

In this example the input variables input_value of the data type DWORD and an
output variable result_string of the data type STRING[10] are declared.

Body In carrying out the operation in question, the standard function REPLACE is
attached to the function DWORD_TO_STRING. REPLACE replaces one section
of a character string with another.

In the example, the output string of DWORD_TO_STRING function is added at
input IN1 of the REPLACE function. At input IN2, the STRING constant '0Ox' is
added as the replacement STRING. At the L input of REPLACE, the INT
constant 3 determines the length of the STRING to be replaced. The P input
determines the position at which the replacement begins. In this case it is the INT
number 1. From the variable input_value = 16#12345678, the result_string =
'0x12345678' results after undergoing the data type conversion and REPLACE

function.

LD
------- DWORD_TO_STRING |- REPLACE |~ - -« = ° -
input_walue — [N _r— IH1 ——result_string
................. [ PL— T = R
.................. jopum— T T
.................. q '_'.f L
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INT _TO_STRING INTEGER into STRING

Description

Explanation

PLC types:

Data types

Example

POU
Header

The function INT_TO_STRING converts a value of the data type INT to a value
of the data type STRING. It generates a result string in decimal representation
that is right aligned. It is filled with leading spaces up to the maximum number of
characters defined for the string.

Function used String1 Result
defined as

String1:=INT_TO_STRING(-12345) STRINGI[1] '5'
STRING[2] '45'
STRINGI3] '345'
STRING[4] '2345'
STRINGI[5] '12345'
STRINGI6] '-12345'
STRINGI[7] 'L-12345'
STRINGI8] '-12345
and so on...

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of INT_TO_STRING (see page 933)

Data type 1/0 Function
INT input input data type
STRING output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

In the POU header, input and output variables are declared that are used in the
function.

Class Identifier Type Initial Comment
] INT _walue INT -12345 example value
1 VAR, result_string  STRIMG[S] " result here: ' -12345

The input variable input_value of the data type INT is intialized by the value -
12345. The output variable result_string is of the data type STRING[8]. It can
store a maximum of 8 characters. Instead of using the variable input_value, you
can enter a constant directly at the function’s input contact in the body.
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Body The input_value of the data type INT is converted into STRINGJ[8]. The
converted value is written to result_string. When the variable input_value = -
12345, result_string shows '_...-12345".

LD
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IMT _value = —— INT_TO STRING | ——result_string =

ST result string:= INT TO STRING(input value);

Part Il

Example 2: This example illustrates how you create a STRING[2] that appears right justified
out of the data type INT.
The example is programmed in LD, ST and IL. The same POU header is used for
both programming languages.

POU J Class Idertifier Type
Header

Initia | Comment

::;l:jIVAH input_walue  IMT ﬂ 12 example walue
JVAH Hiresult_string {STRINGZ] Ti'

In this example, both an input variable input_value of the data type INT and an
output variable result_string of the data type STRING[2] are declared.

result: here 12!

Body In carrying out the operation in question, the standard function RIGHT (see page
208) is attached to the function INT_TO_STRING. RIGHT creates a right-justified
character string with the length L.

In the example, the variable input_variable = 12 is converted by
INT_TO_STRING to the dummy string ' 12'. The function RIGHT then creates
the result_string '12".

LD |
"""" INT_TO_STRING : % EUCEUE. - @

input_walue — IN — IH i——fesult_string

ST result string:=RIGHT(IN:=INT TO STRING(input value), L:I=2);
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INT—TO—STRING— INTEGER into STRING

LEADING_ZEROS

Description The function INT_TO_STRING_LEADING_ZEROS converts a value of the data
type INT (positive values) to a value of the data type STRING. It generates a
result string in decimal representation that is right aligned. It is filled with leading
zeros up to the maximum number of characters defined for the string.
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Example: U¥Docu_INT_TO_STRING_LEADING_ZEROS ) i ] [
| Class | 1dentifier | Type | Initial | Commeh’
0 It T 1234 Tl
1 AR StringZ STRING[Z] !
z YAR, Strings STRING[6] Il
3 YAR. -
1| | i
nt1 = 123— [NT TO STRING LEADING FEROS |—String2=723"- . . . . Z
Int1 =123 —  |NT TO STRING LEADING FEROS |——Strings = B00123" - |
[« __| [
Data types Data type 1/0 Function
INT input input data type
STRING output conversion result
Explanation Function used String1 Result
defined as
String1:=INT_TO_STRING(25) STRING[1] 5"
STRING[2] '25'
STRING[3] '025'
STRING[4] '0025'
STRING[5] '00025'
STRING[6] '000025'
STRING[7] '0000025'
STRINGI[8] '00000025'
and so on...

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

PLC types:  Availability of INT_TO_STRING_LEADING_ZEROS (see page 933)
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DINT_TO_ STRING DOUBLE INTEGER into STRING

Description The function DINT_TO_STRING converts a value of the data type DINT to a
value of the data type STRING. It generates a result string in decimal
representation that is right aligned. It is filled with leading spaces up to the
maximum number of characters defined for the string.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

Explanation Function used Stringl Result

defined as
String1:=DINT_TO_STRING(-12345678) | STRING[2] '78'

STRING[4] '5678'
STRING[6] '345678'
STRING[8] '12345678'
STRING[10] 'L,-12345678'
STRING[12] 'n.-12345678
and so on...

PLC types:  Availability of DINT_TO_STRING (see page 924)

Data types Data type 1/0 Function
DINT input input data type
STRING output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, input and output variables are declared that are used in the
Header  function.

Cla=s Idertifier Type | Initi=l Cormrmernt
“ollver  Hinpoat_wvalue iDINT i 12345678 iexample value
1| VAR % result_string | STRING[11] f L) resudlt: here ' 123456758

The input variable input_value of the data type DINT is intialized by the value
12345678. The output variable result_string is of the data type STRING[11]. It
can store a maximum of 11 characters. Instead of using the variable
input_value, you can enter a constant directly at the function’s input contact in
the body.
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Body The input_value of the data type DINT is converted into STRING[11]. The
converted value is written to result_string. When the variable input_value =
12345678, result_string shows '.....12345678".

LD

| DIMT value = — DINT TO STRING ——result_string =

ST result string:=DINT TO STRING(input value);

Example 2: This example illustrates how you create, from an input value of the data type
DINT, a STRING[14] that contains a DINT number representation with commas
after every three significant figures.

The example is programmed in LD and IL. The same POU header is used for
both programming languages.

POU
Header J Cla=ss Idertifier _T].q:ue | Initi=l | Comrment .
_Ovar input_walue | DOINT | 1234567550 example valus |
1! vAR  Hiresult_string {STRING[14] " result: here
i L '1,234,567,890" |

In this example, both an input variable input_value of the data type DINT and an
output variable result_string of the data type STRING[14] are declared.

Body In carrying out the operation in question, three standard functions INSERT are
attached successively to the function DINT_TO_STRING. Each INSERT function
inserts the attached character string at input IN2 into the character string at input
IN1. The position at which the character string is to be introduced is determined
by INT value at input P.

In the example all three INSERT functions insert the assigned STRING constant
'," after each three significant figures at input IN2. The correct position of each
comma is determined by an INT constant at each respective P input. Out of the
variable input_value = 1234567890, the result_string 1,234,567,890 results
from the data type conversion and the three INSERT functions.

LD oz zge zge ue e OINT.TO_STRING |- - - -+ -+« -
..... input_walue — IN rl se  swie Sl Sdeig Senig
; INSERT |- - | NSERT |- - - NSERT [~ - - - - -
- N 1M1 ~ IMH1 esult_string
S e Al N2 Ml W2
'8—--_F‘ | .5__'3 | .2,__,_!: .......
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%)
c
=
DINT_TO_STRING : =
= — mall DOUBLE INTEGER into STRING S
LEADING_ZEROS =
%)
=
Description This function converts a value of the data type DINT (positive value) to a value of O
the data type STRING. It generates a result string in decimal representation that L
is right aligned. It is filled with leading zeros up to the maximum number of _
characters defined for the string. -
-
©
(a8
Example U2 Docu_DINT_TD_STRING_LEADING_ZEROS 1O x|
| Class | Tdentifier | Type | Initial | Comment =
] oInkl CIMT 123456
1 WAR String4 STRING[4] 0
z WAR, Skringd STRIMG[E] B
« I _'l_I
-Dint! =123456 —  DINT TO_STRING LEADING ZEROS | Stringd = 3456" : g
- - Dintl =123466 —_ DINT_TO_STRING LEADING FEROS | Stringd = B0123456" - - -
T — ;l_l
Explanation Function used String1 Result
defined as
String1:=DINT_TO_STRING(12345678) | STRING[2] 78"
STRING[4] '5678'
STRINGI[6] '345678'
STRINGI8] '12345678'
STRING[10] '0012345678'
STRING[12] '000012345678'
and so on...

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

PLC types:  Availability of DINT_TO_STRING_LEADING_ZEROS (see page 924)

Data types Data type 110 Function
DINT input input data type
STRING output conversion result
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NANRIOESIIIN[EM REAL into STRING

Description

PLC types:

Data types

Example

POU
Header

Body

LD

The function REAL_TO_STRING converts a value from the data type REAL into
a value of the data type STRINGJ[15], which has 7 spaces both before and after
the decimal point. The resulting string is right justified within the range -
999999.0000000' to '9999999.0000000'. The plus sign is omitted in the positive
range. Leading zeros are filled with empty spaces (e.g. out of -12.0 the STRING
'—-12.0Y.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

The function requires approximately 160 steps of program memory. For repeated
use you should integrate it into a user function that is only stored once in the
memory.

Availability of REAL_TO_STRING (see page 934)

Data type 1/0 Function
REAL input input data type
STRING output conversion result

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

In the POU header, input and output variables are declared that are used in the
function.

Identifier I Type I Imitizl I Comment |

input_walue
[var ¥ result_string

REAL f’u 123 4560166 | example walue
STRIMG[1S] Tiv
|

result: here
'-123 4560168

The input variable input_value of the data type REAL is intialized by the value -
123.4560166. The output variable result_string is of the data type STRING[15].
It can store a maximum of 15 characters. Instead of using the variable
input_value, you can enter a constant directly at the function’s input contact in
the body.

The input_value of the data type REAL is converted into STRING[15]. The
converted value is written to result_string. When the variable input_value =
123.4560166, result_string shows ' -123.4560165'.

|input_va|ue = ——  REAL TO STRING i—-result_string =
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Example 2: This example illustrates how you create a STRING[7] with 4 positions before and
2 positions after the decimal point out of the data type REAL.
The example is programmed in LD and IL. The same POU header is used for
both programming languages.
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POU Class Ideritifier Type Imiti=l Carnrmert | o
Header — 4
(RF| KNS input_walue REAL f =123 4560166 | example walue |
1 AR i_result_string STRING[T] Tin result: here !
] L L 12345

In this exarhple, both an input variable input_value of the daté type REAL and
an output variable result_string of the data type STRING[7] are declared.

Body In carrying out the operation in question, the standard function MID is attached to
the function REAL_TO_STRING. MID creates a central sector in the character
string from position P (INT value) with L (INT value) characters.

In the example, the INT constant 7 is entered at the L input of MID, which
determines the length of the result string. The INT constant 4 at input P
determines the position at which the central sector begins. Out of the variable
input_value =-123.4560166, the STRING ' -123.4560166' results from the data
type conversion. The MID function cuts off the STRING at position 4 and yields
the result_string '-123.45'".

b REAL_TO_STRING |- JEGUn
input_walue —— [N — IN ——re=sult_=string
................. T it | L 1R ot
................. 4—F e e S T
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IV SR EOSYIRI\(CR TIME into STRING

Description The function TIME_TO_STRING converts a value of the data type TIME to a
value of the data type STRINGJ[20]. In accordance with IEC-1131, the result
string is displayed with a short time prefix and without underlines. Possible
values for the result string’s range are from 'T#000d00h00mM00s000ms' to
"T#248d13h13m56s470ms'.
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Part Il

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

= When using the data type STRING with small PLCs like FP1 or FP-M, make
sure that the length of the result string is equal to or greater than the length of
the source string.

PLC types: Availability of TIME_TO_STRING (see page 935)

Data types Data type 1/0 Function
TIME input input data type
STRING output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, input and output variables are declared that are used in the
Header  function.

, , . .
| Class | Idertifier | Twpe | Initi =l | Comment

a|var input_walue | TIME FiTA#1h30m4Ss {example valus

1iVAH Hiresult_string | STRING[20] " result: here

&2 B L TRIO0d01h30 mdSs000ms'

The input variable input_value of the data type TIME is intialized by the value
T#1h30m45s. The output variable result_string is of the data type STRING[20].
It can store a maximum of 20 characters. Instead of using the variable
input_value, you can enter a constant directly at the function’s input contact in
the body.

Body The input_value of the data type TIME is converted into STRING[20]. The
converted value is written to result_string. When the variable input_value =
T#1h30m45s, result_string shows "T#000d01h30m45s000ms'.

LD
....... TIME_TO_STRING o
input_walue — IN ——result_string
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2}

c

ST result_string:=TIME_TO_ STRING(input_value); -g
o

>

IL Lo input_walue e
. — . 2}

TIME_TO_STRING ) c

5T . result_string -

O

L

Example 2: This example shows how, from an input value of the data type TIME, a TIME
STRINGJ9] with the format 'xxhxxmxxs' is created (only hours, minutes and
seconds are output).

The example is programmed in LD and IL. The same POU header is used for
both programming languages.

=
©
(o

POU

Header Class Idertifier | Type | Imitizl | Cormrmert |
_ Ojlvar _Hinput value (TIME T T#IN30mdSs (example value |
1| AR "—l"result_string STRING[T] ‘i result: here

| '01h30m45s’

In this example, both an input variable input_value of the data type TIME and an
output variable result_string of the data type STRINGJ[9] are declared.

Body In carrying out the operation in question, the standard function MID is attached to
the function TIME_TO_STRING. MID creates a central sector in the character
string from position P (INT value) with L (INT value) characters.

In the example, the INT constant 9 is entered at the L input of MID, which
determines the length of the result string. The INT constant 7 at input P
determines the position at which the central sector begins. Out of the variable
input_value = T#1h30m45s, the STRING "T#000d01h30m45s000ms' results
from the data type conversion. The MID function cuts off the STRING at position
7 and yields the result_string '01h30m45s'.

LD | |
"""" TIME_TO_STRING E GOSN, - 0 o
input_walue —— [N — IH ——result_string
................. 9 L | N . . . 5 . 3
................. 7T—F ! S e aTpe e
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Conversion Instructions FPWIN Pro Programming

1=7AYDIDI s ENKOIISYRRUN[ER P Address to STRING

Description This function converts a binary IP address of the data type DWORD into a
STRING in IP address format.

Example IpAddr = 16404030201 — IPADDR TO STRING | StringS = '001.002 002 004
- . . . IPADDR_TO_STRING |- - - - -

Sl . e - SRR Ry

-lpAddr1 = 16F020T0E05 —— r—Stringt = "00:5.006 007 002

Permissible format:

'‘Octetl.Octet2.0ctet3.0ctet4’, e.g.: '192.168.206.004"'

Permissible characters:

Octets 1-4 Decimal numbers "0“-"9“, maximal 3 positions, without leading zeros in the
range 0-255

The conversion is such that the highest byte of the ET-LAN address represents
the fourth octet and lowest byte of the IP address the first octet. The format of the
IP address corresponds to the standard format as used in "Standard Socket
Application Interfaces", for example.
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IPADDR—TO—STRING— IP Address to STRING

NO_LEADING_ZEROS

Description This function converts a binary IP address of the data type DWORD into a
STRING in IP address format.

Example -+ lpiddrl = 1BH04030201 — IPADDR_TO_STRING_NO_LEADING ZEROS | StringOuti ='1.2.3.4 .
. . Enabled - Enablez - - | |PADDR_TO_STRING_MO_LEADING_ZEROS |- - - - - - - . . .

-I I . EN ENEs- . . . .- .. ..

- Etlandddr? = 16804030201 — L strngDutd="1.234 .

Permissible format:

'‘Octetl.Octet2.0Octet3.0Octet4’, e.g.: '192.168.206.4'

Permissible characters:

Octets 1-4 Decimal numbers "0“-"9“, maximal 3 positions, without leading zeros in the
range 0-255

The conversion is such that the highest byte of the ET-LAN address represents
the fourth octet and lowest byte of the IP address the first octet. The format of the
IP address corresponds to the standard format as used in "Standard Socket
Application Interfaces", for example.
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Conversion Instructions FPWIN Pro Programming

=REWANNVAYDIDIsENEO IS NRUN[CIl ETLAN Address to STRING

Description This function converts a binary ETLAN address of the data type DWORD into a

Example

STRING in ETLAN address format.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

............. ETLANADDR_TD_STR'NG . . . . . . . . . . . . .
........ -_ EH ENO i_. A T e e e
EtLanAddr1 = 1EARDS0E070S8 —— ——Stringg = '005 006 007 008

Permissible format:

'Octetl.Octet2.Octet3.Octet4’, e.g.: '192.168.206.004"

Permissible characters:

Octets 1-4 Decimal numbers "0“-"9“, maximal 3 positions, with leading zeros in the

range 0-255

The conversion is such that the highest byte of the ET-LAN address represents
the first octet and lowest byte of the IP address the fourth octet. This format for
ET-LAN addresses is used, for example, by the FP Serie's ET-LAN modules.
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ETLANADDR_TO_STRING

ETLAN Address to STRING

NO_LEADING_ZEROS

Description This function converts a binary ETLAN address of the data type DWORD into a

Example

STRING in ETLAN address format.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

- Btlansddri = 16404030201 —  ETLAMADDR_TO_STRING_MO_LEADING ZEROS | StringOwtZ ='4.3.2.1" -
- - Enabled - Bnable? - - ETLANADDOR_TO_STRIMG_WO_LEADINMG_FEROS | ----------
f._j i EM o e R

. IpAddr2 = 16404020201 —— | oringOwa ='43.2.1" -

Permissible format:

'‘Octetl.Octet2.0Octet3.0ctet4’, e.g.: '192.168.206.4'

Permissible characters:

Octets 1-4 Decimal numbers "0*-"9", maximal 3 positions, without leading zeros in the
range 0-255

The conversion is such that the highest byte of the ET-LAN address represents
the first octet and lowest byte of the IP address the fourth octet. This format for
ET-LAN addresses is used, for example, by the FP Serie's ET-LAN modules.
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(WOl PRRNCR=]10[6]MIsE \WORD to BOOL16

Description This function copies data of the data type WORD at the input to an array with 16
elements of the data type BOOL at the output.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of WORD_TO_BOOL16 (see page 936)

Data types Data type Comment

WORD input variable
ARRAY of BOOL |ARRAY with 16 elements

POU header:
Class Identifier Type Iritial
0 Enable BOOL FALSE
1 VAR word_1 WORD 0
2 VAR Ward_2 WORD O
3 VAR Arrayl6OfBooll | ARRAY[0..15] OF BOOL | [16(FALSE)]
4 VAR Arrayl60fBoolz | ARRAY [0..15] OF BOOL | [16(FALSE)]

Body with and without EN/ENO:

Aiford. 1 | WYORD TO_ROOLIG | Aray160fBaoll -

..... WORD_TO_BOOL1G | .
- Enable —— EM EHO |—l -------
-Whard: 3 —— |ty 16 0f Boolk -
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Conversion Instructions

INT_TO BOOL16 INTEGER to BOOL16

Description This function copies data of the data type INT at the input to an array with 16
elements of the data type BOOL at the output.

PLC types:

Data types

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of INT_TO_BOOL16 (see page 932)
Data type Comment
INT input variable
ARRAY of BOOL |ARRAY with 16 elements
POU header:
Class Identifier Type Initial
0 VAR Enable BOOL FALSE
1 VAR Ink_1 INT 1]
2 VAR Int_2 INT 1]
3 VAR, Arrayl60fBooll | ARRAY [0.,15 OF BOOL | [FALSE]
4 VAR Array160fBool2 | ARRAY [0..15 OF BOOL

Body with and without EN/ENO:

It 1 ——  INT_TO_BOOL1E | Aray1607Boal] -

Enable —— EN
B[ S p—

INT_TO_BOOL1G

EMO | .......
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DIV/CISID IR IO~ 1O]0]MM DOUBLE WORD to BOOL32

Description This function copies data of the data type DWORD at the input to an array with
32 elements of the data type BOOL at the output.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DWORD_TO_BOOL32 (see page 924)

Data types Data type Comment
DWORD input variable
ARRAY of BOOL |ARRAY with 32 elements
POU header:
Class Identifier Type Initial
0 Enable BOOL FALSE
1 VAR Array320fBonll ARRAY [0..31 OF BOCOL | [FALSE]
2 VAR Array320fBoolz ARRAY [D..31 OF BOCL
3 VAR Cwordl CWORD n]
4 VAR Dhwordz2 CWORD ]

Body with and without EN/ENO:

- Duverd! —  DUWORD_TO_BOOL3Z | Aray32 0fBooll -

------ DurORD_TO_BOOLI | e
. . Enable— EN ENO Lo« - o .
. Dhiordz — | g2 OfBool? -
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DI NINRICIN-I0[0]RCYAl DOUBLE INTEGER to BOOL32

Description This function copies data of the data type DINT at the input to an array with 32
elements of the data type BOOL at the output.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DINT_TO_BOOL32 (see page 924)

Data types Data type Comment

DINT input variable
ARRAY of BOOL |ARRAY with 32 elements

POU header:
Cla=s Identifier Type Iritial
0 VAR Enable BOOL FaLSE
1 VAR Array320fBooll ARRAY [0..31 OF BOOL | [FALSE]
2 VAR Array320fBoolz ARRAY [0..31 OF BOCL
3 VAR DInkl DIMT 1]
4 VAR DInkz DIMT 0

Body with and without EN/ENO:

- Dintl —— DOINT_TO_BOOL3Z L Amayaz0fBoall -

..... DINT_TO_BOOL:2 | P
- Enable —— EN EMO —» . . . . . ..
- DI —— L AmayEzOfBooll -
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WORD to 16 variables of the data type
WORD_TO_BOOLS [iviy

Description This function converts a value of the data type WORD bit-wise to 16 values of the
data type BOOL.
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The outputs BoolO to Bool15 need not be allocated in LD or FBD, or used
explicitly in the ST editor's formal list of parameters. Program code is only
generated for those outputs that are truly used.

Part Il

PLC types:  Availability of WORD_TO_BOOLS (see page 936)

Data types Variable | Datatype Function
In WORD input variable
BOOLO ... | BOOL 16 output variables of the data type BOOL
BOOL15
POU header: Class | Identifier Type Initial
0 Worda WORD O
L VAR, Boold BOOL FALSE
A VAR Booll BOOL FALSE
3 VAR Bool2 BOOL FALSE
3 VAR Bool3 BOOL FALSE
3 VAR, Bool4 BOOL FALSE
& VAR Bool5 BOOL FALSE
7 VAR Bools BOOL FALSE
g VAR Bool7 BOOL FALSE
g VAR, Bools BOOL FALSE
10 VAR Bool 10 BOOL FALSE
5 VAR Bool11 BOOL FALSE
1 VAR Bool12 BOOL FALSE
13 VAR, Bool13 BOOL FALSE
14 VAR Bool 14 BOOL FALSE
15 VAR Bool15 BOOL FALSE
Body: o WORD_TO_BOOLS Ce
Whordd —— In Boold ——BoolQutd -
P Boall ' - ..
Bool2 .

Bowold — —BoolQutd -
Boold | BoolQutd -
Bowols - P
Boolfi | ——Bool Ot -
Booly ——BoolQut? -
Bool? ——BoolQutd -
BogQ W . . . o .
Bool10 ——Bool Quti0 -
Bool11 — —BoolOuti] -
Booll2 = - - . . .
Bool13 — —BoolOutil -
Boolld — BoolQutid -
Boal1s — —BoolOutis -
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DOUBLE WORD to 32 variables of the
DWORD_TO _BOOLS data type BOOL

Description This function converts a values of the data type DWORD bit-wise to 32 values of
the data type BOOL.
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The outputs BoolO to Bool31 need not be allocated in LD or FBD, or used
explicitly in the ST editor's formal list of parameters. Program code is only
generated for those outputs that are truly used.

Part Il

PLC types:  Availability of DWORD_TO_BOOLS (see page 924)

Data types Variable | Datatype Function
In DWORD input variable
BOOLO ... | BOOL 32 output variables of the data type BOOL
BOOL31
POU header:

Class | Identifier | Type Initial

0 Dwordl DWORD 0O

1 VAR  Boold BOOL FALSE
2 VAR  Booll BOOL FALSE
3 VAR  Bool2 BOOL FALSE
4 VAR  Bool3 BOOL FALSE
5 VAR  Bool4 BOOL FALSE
£ VAR  BoolS BOOL FALSE
7 VAR  Boolé BOOL FALSE
3 VAR  Bool7 BOOL FALSE
g VAR  Bools BOOL FALSE
10 VAR  Boolt0  BOOL FALSE

etc. to Bool31
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Baold | BoolOut: -
Bl i_-Bcu:uIDutdf .
BoalS - - . . .
Boolf | BoolQutE -
Bool? | ——BoolQut? -
Boal2 ;_-Bcu:uIDLrtS .
Boold - - . . .
Boall0 | Boal Outi0 -
Bool11 ——BoolOutid -
Boall2 I_ S i, RS
Boall3 ——BoalOutds -
Boalld | BoalOutid -
Bool1s ——BoolDutd5 -
Boal 16 e
Bool17
Boal1g
Bool19
BoalZO
Boolz1
Bool22
Boolz3
BoolZd
Boolzs
Boal26 e
Bool2¥ ——Bool Dut2? -
Boal22 I_ S ORERE R
Boal29

Bool200 s - . . . .
Boal3l ——Boal Otz -

%)

c

© Body:

+—

o 1

> S DWORD_TO_BOOLS |- - - - .
] Oiford ! —— I Boal ;_-Bmann :
o w AR Booll o
= BoolZ |

O

w

=
©
(o

L7 B 7 T ¥ R T T A
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INT_TO_BOOLS g\lgg(LSER to 16 variables of the data type

Description This function converts a value of the data type INT bit-wise to 16 values of the
data type BOOL.
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The outputs BoolO to Bool15 need not be allocated in LD or FBD, or used
explicitly in the ST editor's formal list of parameters. Program code is only
generated for those outputs that are truly used.

Part Il

PLC types:  Availability of INT_TO_BOOLS (see page 932)
Data types Variable | Datatype Function
In INT input variable
BOOLO ... | BOOL 16 output variables of the data type BOOL
BOOL15
POU header: Class | Identifier | Type Iniitial
] Intl INT ]
1 VAR Boold BOOL FALSE
2 VAR Bool1 BOOL FALSE
3 VAR Bool2 BOOL FALSE
= VAR Bool3 BOOL FALSE
5 VAR Bool4 BOOL FALSE
= VAR Bool5 BOOL FALSE
7 VAR Boola BOOL FALSE
3 VAR Bool7 BOOL FALSE
9 VAR Boold BOOL FALSE
10 VAR Bool 10 BOOL FALSE
11 VAR Bool11 BOOL FALSE
12 VAR Bool12 BOOL FALSE
13 VAR Bool13 BOOL FALSE
14 VAR Bool14 BOOL FALSE
15 VAR Bool15 BOOL FALSE
Body: <+ INT_TO_ROOLE | .
Int1 —— In BawlD Bl:u:-IDI.rtEI -
. Bawall
Booiz |-

Bl r B-:n:nIDLrtE -
Boold | BoolOutd -
Bowols -
Boglf | Bl:u:-IDI.rtE -
Bawl? I_-B-:n:nIDLrt? -

Bl Bl Quts -
Bowald -
BooliD | Bl:u:-IDl.nHI:I .
Boolll ——BoolDutil -
Bool12 |

Bioal1:2 r,—!BDCI||:-ILI‘H3-
Boolid | BoolQuti4 -
Boolld ——BoalGutld -
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DOUBLE INTEGER to 32 variables of the
DINT_TO BOOLS data type BOOL

Description This function converts a value of the data type INT bit-wise to 32 values of the
data type BOOL.
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The outputs BoolO to Bool31 need not be allocated in LD or FBD, or used
explicitly in the ST editor's formal list of parameters. Program code is only
generated for those outputs that are truly used.

Part Il

PLC types:  Availability of DINT_TO_BOOLS (see page 924)

Data types Variable | Datatype Function
In DINT input variable
BOOLO ... | BOOL 32 output variables of the data type BOOL
BOOL31
POU header:

Class | Identifier | Type Initial

i Dint1 DINT 0

1 VAR Boold BOOL  FALSE
2 VAR Booll BOOL  FALSE
3 VAR Bool2 BOOL  FALSE
4 VAR Bool3 BOOL  FALSE
5 VAR  Bool4 BOOL  FALSE
& VAR  Bools BOOL  FALSE
7 VAR Bools BOOL  FALSE
] VAR Bool? BOOL  FALSE
g VAR Bools BOOL  FALSE
10 VAR  Boolld  BOOL  FALSE

etc. to Bool31
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Conversion Instructions

Body:

Dint1 — In

DINT_TO_ROOLS

Baald
Bl
Bool2
Bl
Boald
BioalS
Boalf
Bl ?
Boals
B3
Baol10
Bl 11
Baol12
Bool 13
Baol 14
Bool 15
Baol 16
Bool17
Baol 18
Bool189
Baolz0
Bl
Baol22
Bool23
Baol24
Baol25
Baol26
Baalz?
Baol2g
Baolz9
Baol30
Baali

——BoalCuth -
——BoolOuts -
——Boal Cutd -
——BoalOutE -
——Bool Qw7 -
——BoalCuts -
——Boal Q10 -
——BoolOuti] -
——BoolOutd3 -
——BoalCut 14 -
——BoolOutd5 -

——Bool Qut2y -

——BoolQuts -
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INT_TO_BCD INTEGER into BCD

Description INT_TO_BCD converts a binary value of the data type INTEGER into a BCD
value (binary coded decimal integer) of the type WORD in order to be able to
output BCD values in word format.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of INT_TO_BCD (see page 932)

= Since the output variable is of the type WORD and 16 bits wide, the value of the
input variable should have a maximum of 4 decimal places and should thus be
located between 0 and 9999.

Data types Data type 1/0 Function
INT input input data type
WORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  gre declared in the POU header.

Class Idertifier | Type | Initi=l | Cornrmert |
""""" | BECO_walue 96kt iWORD Wi
1! vaRk  HINT walue INT Tin

This example uses variables. You may also use a constant for the input variable.

Body INT_value of the data type INTEGER is converted into a BCD value of the data
type WORD. The converted value is written into BCD_value_16bit.

| INT value = 1—— INT_TO BCD ——BCD value 16bit = |

ST BCD _value 16bit:=INT TO BCD(INT value);
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DINT_TO_BCD DOUBLE INTEGER into BCD

Description DINT_TO_BCD converts a value of the data type DINT into a BCD value of the
data type DWORD.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DINT_TO_BCD (see page 924)

= The value for the input variable should be between 0 and 999 999 99.
Data types Data type 110 Function
DINT input input data type
DWORD output conversion result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

Class Idertifier | Type Initi=l | Cormrment |
i DINT walus OINT  Tio :
1|‘-.-’AH HBCD walue_Z2hit DwWoORD Tio

This example uses variables. You may also use a constant for the input variable.

Body DINT_value of the data type DOUBLE INTEGER is converted into a BCD value
of the data type DOUBLE WORD. The converted value is written into
BCD_value_32bit.

LD
DINT value = 27— DINT_TO_BCD |—BCD_value_32bit =

ST BCD value 32bit:=DINT TO BCD(DINT value);
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IR Ne IOl \YDID]28 STRING to IP Address

Description This function converts a STRING in IP address format into a value of the data
type DWORD.
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Thereby the attached string is first converted to a value of the data type
STRING[32]. Finally this is converted to a value of the data type DWORD via a
sub-programm of approx. 330 steps that is also used in the functions
STRING_TO_IPADDR and STRING_TO_ETLANADDR.

See also: STRING_TO_IPADDR_STEPSAVER (see page 189)

Part Il

Example: .+ -String3=' [1.2.5.4] '— STRING_TO_IFADDR ——lpAddr = 15204030201
-« - STRING_TO_IPADDR |- -

-—EN ENO o - - . o o oo

Strlngd.—' 05.006.07.008 '— ——lpAddr1 = 16RIS0T0E0S

Permissible format:

‘[Space]Octetl.Octet2.0Octet3.Octetd[Space], e.g.: * [192.168.206.4] ~

Permissible characters:
Space All characters except for decimal numbers

Octets 1-4 Decimal numbers "0“-"9", maximal 3 positions, with or without leading zeros
in the range 0-255

PLC types:  Availability of STRING_TO_IPADDR (see page 935)

= e The analysis ends with the first non-decimal number after the 4th octet
or in case of a format error.

o If the format is wrong the result is 0.

e The conversion is such that the first octet represents the lowest byte
of the IP address and the fourth octet the highest byte of the ET-LAN
address. The format corresponds to the standard format as used in
"Standard Socket Application Interfaces", for example.

Data types Data type Comment
STRING input variable
DWORD output variable
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SYRSUNCEREO M IZPYDIBIRE STRING (IP-Address Format
_STEPSAVER 00a.0bb.0cc.ddd) to DWORD

Description This function converts a STRING in IP address format into a value of the data
type DWORD.

The function uses for approx. 50 steps of generated code the basic instruction
F76_A2BIN. The instruction expects that each octet consists of three characters
with leading zeros. Otherwise the PLC delivers an operation error.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Example:

String! = 001.002.003.004' — _ STRING TO_IPADDR_STEPSAWER ——IpAddrl = 16404030201

Permissible format:

"Octetl.0ctet2.0ctet3.Octetd[Space], e.g.: ~ [192.168.206.4] ~

Permissible characters:

Octets 1-4 Decimal numbers "0“-"9", maximal 3 positions, with or without leading zeros
in the range 0-255

PLC types: Availability of STRING_TO_IPADDR_STEPSAVER (see page 935)

= e If the format is wrong the result is 0.

e The conversion is such that the first octet represents the lowest byte
of the IP address and the fourth octet the highest byte of the ET-LAN
address. The format corresponds to the standard format as used in
"Standard Socket Application Interfaces", for example.

Data types Data type Comment
STRING input variable
DWORD output variable
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STRING_TO_ETLAN

STRING to ETLAN Address

ADDR

Description This function converts a STRING in IP address format into a value of the data
type DWORD.

%2}
c
@)
—
O
>
—_
+—
%2}
c
O
L

Thereby the attached string is first converted to a value of the data type
STRINGJ[32]. Finally this is converted to a value of the data type DWORD via a
sub-programm of approx. 330 steps that is also used in the functions
STRING_TO_IPADDR and STRING_TO_ETLANADDR.

Part Il

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Example: -+ - . Stringl=' 1234 '— | STRING_TO_ETLANADDR ——FEtlanaddr = 16#01020304- -
.............. STR'NG_TD_ETLANADDR | . . . . . . . . . . . . . .
--------- ERSEE— cn ENI:Il—--------------
Stringz = ' [005.008 007.008] ' — | —EtLanaddr1 = 1E#0S05070S -

Permissible format:
‘[Space]Octetl.Octet2.0Octet3.Octetd[Space], e.g.: * [192.168.206.4] ~

Permissible characters:

Space All characters except for decimal numbers

Octets 1-4 Decimal numbers "0“-"9“, maximal 3 positions, with or without leading zeros
in the range 0-255

= e The analysis ends with the first non-decimal number after the 4th octet
or in case of a format error.

o |f the format is wrong the result is 0.

e The conversion is such that the highest byte of the ET-LAN address
represents the first octet and lowest byte of the IP address the fourth
octet. This format for ET-LAN addresses is used, for example, by the
FP Serie's ET-LAN modules.
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STR|NG_TO_ETLAN STRING (IP-address format
ADDR_STEPSAVER 00a.0bb.0cc.ddd) to ETLAN Address

Description This function converts a STRING in IP address format into a value of the data
type DWORD.
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The function uses for approx. 50 steps of generated code the basic instruction
F76_A2BIN. The instruction expects that each octet consists of three characters
with leading zeros. Otherwise the PLC delivers an operation error.

Part Il

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Example:
- bEnable - - - - - - STRING_TO_ETLAMADDR_STEPSAWER | ----------
' ] EN ENO R
String1 = "0071.002 003 001" — L_Dhiford1 = 16801020201

Permissible format:

"Octetl.Octet2.0ctet3.0Octet4[Space]’, e.g.: ~ [192.168.206.4] ~

Permissible characters:

Octets 1-4 Decimal numbers "0“-"9*, maximal 3 positions, with or without leading zeros
in the range 0-255

= e If the format is wrong the result is 0.

e The conversion is such that the highest byte of the ET-LAN
address represents the first octet and lowest byte of the IP
address the fourth octet. This format for ET-LAN addresses is
used, for example, by the FP Serie's ET-LAN modules.
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Part Il

Selection Instructions FPWIN Pro Programming

MAX

Description

PLC types:

=

Data types

Example

POU
Header

Body

LD

ST

Maximum value

MAX determines the input variable with the highest value.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of MAX (see page 933)

The number of input contacts lies in the range of 2 to 28.

Data type 1/0 Function

all except 1st input value 1

STRING

all except 2nd input value 2

STRING

all except output as input result, whichever input variable's value is greater
STRING

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Class Idertifier ! Type ! Initizl ! Carnrment |
DEIVAR walue_1 INT ﬁ u} all types allowed
1| var  Hivalue_2 INT  Tio all types allowed
2| WAR ﬁ rmaEximur_walue | INT ﬂ u} all types allowed

In this example the input variables (value_1 and value_2) have been declared.
Instead, you may enter a constant directly at the input contact of a function.

Value_1 and value_2 are compared with each other. The maximum value of all
input variables is written in maximum_value.

value_1 = —  MAX [ ——maximum_value =
value 2 = —_— .

maximum value:=MAX(value_ 1, value 2);
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Description MIN detects the input variable with the lowest value.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of MIN (see page 934)

= The number of input contacts lies in the range of 2 to 28.
Data types Data type 1/0 Function
all except 1stinput value 1
STRING
all except 2nd input value 2
STRING
all except output as input result, whichever input variable's value is smallest
STRING
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header are declared in the POU header.

Class Idertifier ! Type ! Initizl ! Carnrment |
DEIVAR walue_1 INT ﬁ u} all types allowed
1| var  Hivalue_2 INT  Tio all types allowed
2| var  Himinimom_walue (INT 0 all types allowed

In this example the input variables (value_1 and value_2) have been declared.
Instead, you may enter a constant directly at the input contact of a function.

Body Value 1 and value_2 are compared with each other. The lower value of the two
is written into minimum_value.

D £ R R . x
value_1 = —  MIN  ——minimum_value =

value_2 = —_ o -

ST minimum value:=MIN(value 1, value 2);
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LIMIT Limit value for input variable

Description In LIMIT the 1st input variable forms the lower and the 3rd input variable the
upper limit value. If the 2nd input variable is within this limit, it will be transferred
to the output variable. If it is above this limit, the upper limit value will be
transferred; if it is below this limit the lower limit value will be transferred.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of LIMIT (see page 933)

Data types Data type 1/0 Function
all data types | 1stinput upper limit
all data types | 2nd input value compared to upper and lower limit
all data types | 3rd input lower limit
all data types | output as input | result, 2nd input value if between upper and lower limit,
otherwise the upper or lower limit
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| class ! Idertifiar | Type | Iriitizl | Commert |
| lower_i mnit_weal INT  Fin all types allowed
1| AR 3 comparison_walue  {INT j u} all types allowwed
2| var  Hiopper_limit_wal INT  Tio all types allowed
gl var  Hiresult INT  Tio all types allowed

In this example the input variables (lower_limit_val, comparison_value and
upper_val) have been declared. Instead, you may enter a constant directly at the
input contact of a function.

Body Lower_limit_val and upper_limit_val form the range where the
comparison_value has to be, if it has to be transferred to result. If the
comparison_value is above the upper_limit_val, the value of upper_limit_val
will be transferred to result. If it is below the lower_limit_val, the value of
lower_limit_val will be transferred to result.
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0

S

LD A A R I LIMIT R 8
lower_limit_val = 1—— MM ——result = 45 | >

| comparison_value = 15— [N SRR AN T
“upper_limit_val = — MK c

O

L

ST result:=LIMIT(MN:=lower limit val, IN:=comparison value,
MX:=upper_ limit val);

=
©
(o
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Part Il

Selection Instructions FPWIN Pro Programming

Select value from multiple channels

Description

PLC types:

Data types

=

Example

POU
Header

The function Multiplexer selects an input variable and writes its value into the
output variable. The 1st input variable determines which input variable (IN1or IN2
...) is to be written into the output variable. The function MUX can be configured
for any desired number of inputs.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of MUX (see page 934)

Data type 1/0 Function
INT 1st input selects channel for 2nd or 3rd input value to be written to
all data types | 2nd input value 1
all data types | 3rd input value 2
all data types | output as 2nd and | result
3rd input

The 2nd and 3rd input variables must be of the same data type.

e The difference between the functions MUX and SEL (see page 200) is
that in MUX with an integer value you can select between plural
channels, and in SEL with a Boolean value only between two channels.

e The number of input contacts lies in the range of 2 to 28.
In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

i Class i Idertifier | Type i Initizl i Carnrment |
| channel_select | INT Fio walue '0' to '
1| vak  Hichannel 0 INT Tio all types allowed
2| var  Hichannel _1 INT Tio all types allowed
gl var  Hiodtput INT Tio all types allowed

In this example the input variables (channel_select, channel_0 and channel_1)
have been declared. Instead, you may enter a constant directly at the input
contact of a function.
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n
c

Body Inchannel_select you find the integer value (0, 1...n) for the selection of -S
channel_0 or channel_1. The result will be written into output. g

17

k=

LD---------l"-.-"lUff{----- 8
| channel_select = 1— K ——output = =
channel_0 = — MO PE —

channel_1 = — N1 AR =

ST output:=MUX( K:= channel select , INO:= channel 0 ,
INl1:= channel 1 );
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= Select value from one of two channels

Description With the first input variable (data type BOOL) of SEL you define which input
variable is to be written into the output variable. If the Boolean value = 0
(FALSE), the second input variable will be written into the output variable,
otherwise the third.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of SEL (see page 934)

Data types Data type 1/0 Function
BOOL 1st input selects channel for 2nd or 3rd input value to be written to
all data types | 2nd input value 1
all data types | 3rd input value 2
all data types | output as 2nd and | result
3rd input
= The difference between the functions SEL and MUX (see page 198) is that in case
of SEL a Boolean value serves for the channel selection, and in case of MUX an
integral number (INT). Therefore, you can choose between more than two
channels with MUX.
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Tvpe | Initial |
1] VoR | channel_select  BOOL | FALSE
1 WoR | channel_0 INT 0
z VYoR | channel_1 INT 0
3 VAR | output INT 0 [

In this example the input variables (channel_select, channel_0 and channel_1)
have been declared. Instead, you may enter a constant directly at the input
contact of a function.

Body If channel_select has the value 0, channel 0 will be written into output,
otherwise channel 1.
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channel 0 = —— IMQ A
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Part Il

String Instructions FPWIN Pro Programming

LEN String Length

Description LEN calculates the length of the input string and writes the result into the output
variable.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

PLC types:  Availability of LEN (see page 933)

e If the string is longer than the length defined for the input variable

= If th ing is | han the | h defined for the i iabl
(input_string) in the field "Type", an error occurs (see Special Internal
Relays for Error Handling).

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Data type 1/0 Function
STRING input input data type
INT output length of string
Error flags No. IEC address Set If
R9007 %MX0.900.7 permanently - input string is longer than the length defined
for the input variable in the field "Type"
R9008 %MX0.900.8 for an instant
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Identifier Type Initial Comment
] input_string STRING[12] 'Panasonic’ sample string
1 VAR, output_value INT ] result: here 2

In this example the input variable (input_string) has been declared. Instead, you
may enter the string ('Panasonic') directly into the function. The string has to be
put in inverted commas, both in the POU header and in the function.

Body  The length (9) of input_string (‘Panasonic’) is written into output_value.

LD ; §oE BoE o8 o8 oo
input_string = — LEN —output_value =

204



FPWIN Pro Programming String Instructions

ST output value:=LEN(input value);
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Steps: 8

LEFT Copy characters from the left

Description LEFT copies, starting from the left, n characters of the string of the first input
variable to the output variable. You define the number of characters to be
delivered n by the second input variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:

=

Availability of LEFT (see page 933)

o If the number of characters to be delivered is greater than the input
string, the complete string will be copied to the output variable
(output_string).

o If the output string is longer than the length defined for the output
variable in the field "Type", only as many characters are copied from
the left as the output variable can hold. The special internal relay
R9009 (%6MX0.900.9) is set.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data types Function

Data type 1/0
STRING 1st input

INT 2nd input

input string

number of input string's characters that are copied, from the left

STRING output copied string

Error flags

No.

IEC address

Set

If

R9007

%MX0.900.7

permanently

R9008

%MX0.900.8

for an instant

- input string is longer than the length defined
for the input variable in the field "Type"

R9009

%MX0.900.9

for an instant

- output string is longer than the length defined
for the output variable in the field "Type"

Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.
Class | Identifier Type Initial Comment
0 input_string STRING[15] ‘Ideas forl... sample string
1 VAR output_string STRIMNG[S] " result: here 'Tdeas’
2 YAR character_number  INT 5 characters to be delivered
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%)
c
In this example the input variables (input_string and character_number) have -8
been declared. Instead, you may enter the string (‘ldeas for life') and the g
number of characters to be delivered directly into the function. The string has to =]
be put in inverted commas, both in the POU header and in the function. a
Body Starting from the left, character_number (5) of input_string (‘Ideas for life’) is 8
copied to output_string (‘Ideas’). _
LD R %
e @ 0 o
Anput_string = — N ——output_string =

character_numhber = 5—— L

ST output string:=LEFT(IN:=input string, L:=character number);
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RIGHT Copy characters from the right Steps: 8

Description RIGHT copies, starting from the right, n characters of the string of the first input
variable to the output variable. You define the number of characters to be
delivered n by the second input variable.

%2}
c
@)
—
O
>
—_
+—
%2}
c
O
L

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of RIGHT (see page 934)

= e If the number of characters to be delivered is greater than the input
string, the complete string will be copied to the output variable
(output_string).

¢ If the output string is longer than the length defined for the output
variable in the field "Type", only as many characters are copied from
the left as the output variable can hold. The special internal relay
R9009 (%6MX0.900.9) is set.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help. (up to 200 steps)

Data types Data type 1/0 Function
STRING 1stinput | input string
INT 2nd input | number of input string's characters that are copied, from the right
STRING output copied string
Error flags No. IEC address Set If
R9007 %MX0.900.7 permanently - input string is longer than the length defined
- for the input variable in the field "Type"
R9008 %MX0.900.8 for an instant
R9009 %MX0.900.9 for an instant - output string is longer than the length defined
for the output variable in the field "Type"
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier Type Initial Comment
i} input_string STRIMG[15] 'Ideas for life'  sample string
1 WAR character_number  INT 4 characters to be delivered
2 VAR output_string STRING[4] B result here: life'
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%)
c
In this example the input variables (input_string and character_number) have -S
been declared. Instead, you may enter the string (‘ldeas for life') and the g
number of characters to be delivered directly into the function. The string has to =]
be put in inverted commas, both in the POU header and in the function. a
Body Starting from the right, character_number (4) of input_string (‘ldeas for life’) is 8
copied to output_string (‘life’). _
LD g =
: R - - - - Q
‘input_string = — M ——output_string =

character_number = 4 — L
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String Instructions

FPWIN Pro Programming

Copy characters from a middle position

Steps: 10

Description MID copies, starting from the position P, L characters of the string of the first
input variable to the output variable. You define the number of characters to be
delivered L by the second and the start position P by the third input variable.

PLC types:

=

Data types

Error Flags

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of MID (see page 933)

e The sum of start position and number of characters to be delivered
should not be greater than the input string. If you want to receive for
example 5 characters of a 10-character string, starting from position 7,
only the last 4 characters are delivered.

o If the output string is longer than the length defined for the output
variable (output_string) in the field "Type", only as many characters are
copied from the start position as the output variable can hold. The
special internal relay R9009 (%MX0.900.9) is set.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help. (up to 200 steps)

Data type 1/0 Function
STRING 1st input input string
INT 2nd input number of input string's characters that are copied
INT 3rd input position where copying begins
STRING output copied string
No. IEC address Set If
R9007 %MX0.900.7 permanently - input string is longer than the length defined
- for the input variable in the field "Type" or
R9008 | %MX0.900.8 for an instant start position is greater than the input string
R9009 %MX0.900.9 for an instant - output string is longer than the length defined

for the output variable in the field "Type"
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n
c
Example In this example, the same POU header is used for all programming languages. .g
Please refer to the online help for an example using IL (instruction list). g
=
POU  Allinput and output variables which are required for programming the function 2
Header  gre declared in the POU header. L_)
L
Clas= Idertifier Type Initi=l Commert | -
o P impLt_string STRING[11] ¥ 'NAISConkral sample string f
1| WAR ;'—_|J character_number INT jl 5 characters to delivered E
2| VAR Hictart_position INT Hia postition to start copying (al
3| VAR él output_string STRING[S] j " reslut: here 'SCort'

In this example the input variables (input_string, character_number and
start_position) have been declared. Instead, you may enter the string (‘ldeas
for life'), the number of characters to be delivered and the start position directly
into the function. The string has to be put in inverted commas, both in the POU
header and in the function.

Body Starting from start_position (7), character_number (8) of input_string (‘ldeas
for life') is copied to output_string (‘for life’).

LD R EEEEEEEEE MID o omomL R B M
‘input_string = — M sgutput_string =
character_number = 5 —— L A
- start_position=7"—F

ST output string:=MID(IN:=input string, L:=character number,
P:=start position);
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String Instructions FPWIN Pro Programming

CONCAT Concatenate (attach) a string

Description

PLC types:

=

Data types

Error flags

Example

POU
Header

CONCAT concatenates (attaches) the second and the following input strings (IN1
+IN2 + ...) to the first input string and writes the resulting string into the output
variable.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of CONCAT (see page 923)

e If the output string is longer than the length defined for the output
variable (output_string) in the field "Type", only as many characters
are copied, starting from the left, as the output variable can hold. The
special internal relay R9009 (%MX0.900.9) is set.

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help.

Data type 1/0 Function

STRING 1st input beginning input string

STRING 2nd input string that will be attached to the beginning string

STRING output resulting string

No. IEC address Set If

R9007 %MX0.900.7 permanently - input string is longer than the length defined

- for the input variable in the field "Type"
R9008 %MX0.900.8 for an instant

R9009 %MX0.900.9 for an instant - output string is longer than the length defined
for the output variable in the field "Type"

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

Class Identifier Type Initial Comment
] input_string1 STRING[32]  'Ideas' sample string
1 VAR input_string2 STRING[32] 'for' sample string
2 VAR input_string3 STRING[32]  'life' sample string
3 VAR, output_string STRING[32] " reslut: here 'Tdeas for life'

In this example the input variables (input_stringl, input_string2 and
input_string3) have been declared. However, you may enter the strings (‘'Ideas’,
'for' and ' life") directly into the function. The strings have to be put in inverted
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String Instructions

Body

LD

ST

commas, both in the POU header and in the function.
Input_string3 (* life’) is attached to input_string2 (* for’) and this string is

attached to input_stringl ('ldeas'). The resulting string (‘Ideas for life’) is
written into output_string.

input_string1 = —— CONCAT | output_string =
- input_string2 = —_— E AT
-~ input_string3d = _— - [

output_ string:=CONCAT(input stringl, input string2,
input_string3);

2}
c
@)
=
o
>
—
+—
2}
c
O
L
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DELETE Delete characters from a string

Description DELETE deletes, starting from position P, L characters from the string of the first
input variable. The resulting string is written into the output variable. You define
the number of characters to be deleted L by the second and the start position P
by the third input variable.

Steps: 19
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DELETE (see page 924)
= o If the output string is longer than the length defined for the output
variable (output_string) in the field "Type", only as many characters are
copied, starting from the left, as the output variable can hold. The
special internal relay R9009 (%MX0.900.9) is set.
e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help. (up to 200 steps)
Data types Data type 1/0 Function
STRING 1st input input string
INT 2nd input number of input string's characters that are deleted
INT 3rd input position where deletion begins
STRING output resulting string
Error flags No. IEC address Set If
R9007 %MX0.900.7 permanently - input string is longer than the length defined
- for the input variable in the field "Type"
R9008 %MX0.900.8 for an instant
R9009 %MX0.900.9 for an instant - output string is longer than the length defined
for the output variable in the field "Type"
Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).
POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.
Class | Identifier Type Initial Comment
] input_string STRING[15] 'Ideas for life'  sample string
1 VAR, character_number INT & characters to be deleted
2 VAR start_position IMT G position to start deleting
3 VAR, output_string STRING[S] E: result here Tdeas’
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In this example the input variables (input_string, character_number and
start_position) have been declared. Instead, you may enter the string (‘ldeas
for life'), the number of characters to be deleted and the start position directly
into the function. The string has to be put in inverted commas, both in the POU
header and in the function.

2}
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O
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Body Starting from start_position (6), character_number (8) is deleted from
input_string (‘ldeas for life’). The resulting string (‘Ideas’) is written into
output_string.

Part Il

LD R T T T AT T A DELETE |.

‘input_string = — IN output_string =
- - character_number =0 — L AR

- start_position = 6 — P

ST output string:=DELETE(input_ string, character number,
start position);
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FIND Find string's position

Description FIND returns the position at which the second input string first occurs in the first
input string. The result is written into the output variable. If the second input string
does not occur in the first input string, the value ZERO is returned.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of FIND (see page 932)

= e If the strings are longer than the length defined for the input variables
(input_string_1 and input_string_2) in the field "Type", an error occurs
(see Special Internal Relays for Error Handling).

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help. (up to 200 steps)

Data types Data type 1/0 Function
STRING 1stinput input string
STRING 2nd input string that is searched for in the input string
INT output position at which the string searched for is found
Error flags No. IEC address Set If
R9007 %MX0.900.7 permanently - input strings are longer than the length
defined for the input variables in the field
R9008 | %MX0.900.8 | for an instant Myper |t variatles Inhe Te
Example

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class | Identifier Type Initial Comment
] input_string_1  STRIMNG[15] 'Ideas forl... sample string
1 VAR input_string_2  STRIMNG[3] "for' searched string
2 VAR output_value INT i 1st position found

In this example the input variables (input_string_1 and input_string_2) have
been declared. Instead, you may enter the strings (‘ldeas for life' and 'for')
directly into the function. The strings have to be put in inverted commas, both in
the POU header and in the function.
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n
c
Body Input_string 2 (‘for’) is searched in input_string_1 (‘Ideas for life’). The -S
position of the first occurrence (7) is written into output_value. g
LD G o o a
GoE OB W OB OB 5 FIMD GoEr OB OB & ZS
| input_string_1 = — M soutput_value = 7 | L
: - input_string_2 = Tor' —IN2 & & £ % g E s

=
©
(o

ST output value:= FIND(input string 1, input string 2);
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INSERT Insert characters Steps: 19

Description INSERT inserts the STRING specified at IN2 into the STRING specified at IN1
beginning after the character position P. The result is written into the output
variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of INSERT (see page 932)

= o If the strings are longer than the length defined for the input variables
(input_string_1 and input_string_2) in the field "Type", an error occurs
(see Special Internal Relays for Error Handling).

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help. (up to 200 steps)

Data types Data type 1/0 Function

STRING 1st input input string

STRING 2nd input string to be inserted into input string

INT 3rd input position at which string is inserted

STRING output result string
Error flags No. IEC address Set If

R9007 %MX0.900.7 permanently - input strings are longer than the length

fi for the i iables in the fiel

RO008 | %MX0.900.8 | for an instant 9%';:9 or the input variables in the field

Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Identifier Type Initial Comment
] input_string1 STRING[32] 'Tdeas life’ sample string
1 VAR, input_string2 STRING[32] ‘for ' sample string
2 VAR position IMT B
3 VAR, output_string  STRING[3Z] £ reslut: here Tdeas for life'
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n
c
Body In this example the input variables input_stringl, input_string2 and position -8
have been declared. However, you may enter the values directly at the function's g
input contact pins instead. The STRING values have to be put in inverted =]
commas, both in the POU header and at the contact pins. input_string?2 (‘for ") is 2
inserted into input_stringl ('Ideas life") after character position 6. The result L_)
L
('ldeas for life") is returned at output_value. In the LD example, _
(Monitoring) icon was activated while in online mode, hence you can see the =
results immediately. <
(al
LD
input_string1 = — 1M1 ——autput_string =
input_string? = — M2 il S
: - position = f—P

ST output value:=INSERT(INl:=input stringl, IN2:=input string2,
P:=6);
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Part Il

String Instructions FPWIN Pro Programming

REPLACE Replaces characters Steps: 26

Description The STRING specified at IN2 replaces characters in the STRING specified at
IN1. The number of characters, i.e. the length (L), to be replaced is specified at
L. The position at which the replacement starts is specified at P. The result is
written into the output variable.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

PLC types:  Availability of REPLACE (see page 934)

e If the strings are longer than the length defined for the input variables

= If th i I han the | h defined for the i iabl
(input_string_1 and input_string_2) in the field "Type", an error occurs
(see Special Internal Relays for Error Handling).

e The number of steps may vary depending on the PLC and parameters
used, see also table of steps in the online help. (up to 200 steps)

Data types Data type 1/0 Function
STRING 1stinput input string
STRING 2nd input replacement string
INT 3rd input the number of characters in the input string to be replaced
INT 4th input position at which characters begin to be replaced
STRING output resulting string
Error flags No. IEC address | Set If
R9007 %MX0.900.7 permanently - input strings are longer than the length
defined for the input variables in the field
R9008 | %MX0.900.8 | for an instant MTyper | verables fhe fe
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifist | Type | Tnitial | Comment

1] VAR output_wvalue | STRIMG[3Z] " resu-lt:'MrSpcuu:uk'
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Body In this example constant values are entered directly at the function's input contact
pins. However, you may declare variables in the POU header. The STRING
values have to be put in inverted commas, either in the POU header or at the
contact pins. Here the 'c' in the STRING 'MrSpock’ has been replaced with an '0/,
yielding 'MrSpook'.

0
c
o

S
3]
)
F

=
0
c

O

L

Part Il
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Part Il

Date and Time Instructions FPWIN Pro Programming

ADD_TIME Add TIME

Description

PLC types:

Data types

Example

POU
Header

Body

LD

ST

ADD_TIME adds the times of the two input variables and writes the sum in the
output variable.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Availability of ADD_TIME (see page 923)

Data type 1/0 Function
TIME 1stinput augend
TIME 2nd input addend
TIME output sum

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are required for programming the function
are declared in the POU header.

0 Class Idertifier | Type | Initizl | Carnrmernt !
""" i time waluz 1 (TIME ¥iTa0s
L AvaR Hitime value_2 ITIME TiTR0s
_ 2| VAR ﬂ tirne_walue_3 iTIME TiT#0=

In this example the input variables (time_value_1 and time_value_2) have been
declared. Instead, you may enter constants directly at the input contacts of a
function.

Time_value_1 and time_value_2 are added. The result is written into
time_value_3.

time_value 1= — Time1 ——time_value 3 = |

time_value_2 = —— Time2

time value 3:=ADD TIME(time value 1, time value_2);
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SUB_TIME Subtract TIME

Description SUB_TIME subtracts the value of the second input variable from the value of the
first input variable and writes the result into the output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types: Availability of SUB_TIME (see page 935)
Data types Data type 1/0 Function
TIME 1st input minuend
TIME 2nd input subtrahend
TIME output result
Example In this example, the same POU header is used for all programming languages.

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.
Class Idertifier | Type Initizl | Cornment |
filvar 2 minuend TIME  ¥: Taos
1| WAR E subtrahend iTIME TiT#ls
2| var  Hiresult TIME TiT#0s

Please refer to the online help for an example using IL (instruction list).

In this example the input variables (minuend and subtrahend) have been
declared. Instead, you may enter constants directly at the input contacts of a
function.

Body Subtrahend is subtracted from minuend. The result will be written into result.

LD EREEET
SUB_TIME | -

- - minuend = —— Time1 result =
- subtrahend = —— Time?2 GO W W

ST result:= SUB TIME(minuend, subtrahend);
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MUL_TIME_INT Multiply TIME by INTEGER

Description MUL_TIME_INT multiplies the values of the two input variables with each other
and writes the result into the output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of MUL_TIME_INT (see page 934)

Data types Data type I/0 Function
TIME 1st input multiplicand
INT 2nd input multiplicator
TIME output result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

Class Ideritifier | Type | Initial | Comment |
_n|w-ﬂ time_alue_1 TIME i T#0=
1| %8R & multiplier INT D
[ ZveR Hitime _value 2 TIME i Té0s

In this example the input variables (time_value_1 and multiplier) have been
declared. Instead, you may enter constants directly at the input contacts of a
function.

Body Time_value_1 is multiplied with multiplier. The result is written into
time_value_2.

LD MUL_TIME_INT

time_value_1 = —— Time ——time_value_2 =
3 multiplicator = & —— Int B R R R R S

ST time value 2:=MUL TIME INT(time value 1, multiplier);
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MUL_TIME_DINT Multiply TIME by DOUBLE INTEGER

Description MUL_TIME_DINT multiplies the values of the input variables and writes the result
to the output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of MUL_TIME_DINT (see page 934)

Data types Data type 1/0 Function
TIME 1st input multiplicand
DINT 2nd input divisor
TIME output result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

] Class Idertifier ! Type ! Initi=l ! Cormrernt |
_bvanr time walug 1 | TIME T Ta#s 500ms

1| var  Himultiplier OINT  Tis
_2|var Hitime_walue 2 ITIME TiT#Os result: T# 7= S00ms

In this example, the input variables time_value and multiplier have been
declared. However, you can write a constant directly at the input contact of the
function instead.

Body time_value_1 is multiplied by multiplier. The result is written in time_value_2.

LD
MUL_TIME_DINT

|time_value 1= —— Time i—¢ime_va|ue_2 = |
- multiplicator = & —— Dint J# & d el e e R R oE

ST time value 2:=MUL TIME DINT(time value 1, multiplier);
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MUL_TIME_REAL Multiply TIME by REAL

Description MUL_TIME_REAL multiplies the value of the first input variable of the data type
TIME by the value of the second input variable of the data type REAL. The REAL
value is rounded off to the nearest whole number. The result is written into the
output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of MUL_TIME_REAL (see page 934)

Data types Data type 1/0 Function
TIME 1st input multiplicand
REAL 2nd input multiplicator
TIME output result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Tvpe | Initial |
1] WoR  mul_result | TIME | T#0s

Body The constant T#1h30m is multiplied by the value 3.5. The result is written in

&
mul_result. By clicking on the J (Monitoring) icon while in the online mode,
you can see the result T#5h15m0s0.00ms immediately.

- WL T E EELL | R
T&#Th30m —— Time ——mul_result =
3.5—— Real boweowmowmow

ST mul result:=MUL_TIME REAL(T#1h30m, 3.5);
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DIV_TIME_INT Divide TIME by INTEGER

Description DIV_TIME_INT divides the value of the first input variable by the value of the
second input variable and writes the result into the output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DIV_TIME_INT (see page 924)

Data types Data type 1/0 Function
TIME 1st input dividend
INT 2nd input divisor
TIME output result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

| Class Idertifiar [ Type i Iritizl | Comment |
7] ime_walua_1 iTIME TiT#0s
1| WAR Hitime_walue_2 iTIME TiT#s
2| vaR HNT walue INT  Tio

In this example the input variables (time_value_1 and INT_value) have been
declared. Instead, you may enter constants directly at the input contacts of a
function.

Body time_value_ 1 is divided by INT value. The result is written into time_value_2.

LD .
DIV TIME_INT |- - - - -

time_value_1 = —— Time ——time_value 2 =
AT INT_value = 7 — Int Basiia

ST time value 2:=DIV_TIME INT(time value 1, INT value);
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DIV_TIME_DINT Divide TIME by DOUBLE INTEGER

Description DIV_TIME_DINT divides the value of the first input variable by the value of the
second and writes the result into the output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DIV_TIME_DINT (see page 924)

Data types Data type I/0 Function
TIME 1st input dividend
DINT 2nd input divisor
TIME output result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Idertifier | Type Imiti=l | Carn rmerit
Ofver time_walue_ 1 TIME TiTazh
1| war Hitime_waluz_Zz TIME TT#0s result: TH20m
2| VAR HDINT_wvalue DINT  Tig

In this example, the input variables (time_value_1, DINT_value) have been
declared. However, you can write a constant directly at the input contact of the
function instead.

Body time_value_1 is divided by DINT value. The result is written in time_value_2.
LD swwwwsssss;
[time value 1= —— Time ——time_value_2 = y

ST time value_ 2:=DIV_TIME DINT(time value 1, INT value);
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DIV_TIME_REAL Divide TIME by REAL

Description DIV_TIME_REAL divides the value of the first input variable of the data type
TIME by the value of the second input variable of the data type REAL. The REAL
value is rounded off to the nearest whole number. The result is written into the
output variable.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

PLC types:  Availability of DIV_TIME_REAL (see page 924)

Data types Data type 110 Function
TIME 1st input dividend
REAL 2nd input divisor
TIME output result
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are required for programming the function
Header  are declared in the POU header.

| Class | Identifier | Twpe | Initial |

] VAR input_ftime | TIME  T#10s
1 WAR input_real REAL 2.4
2 WAR | div_result  TIME | T#0s

Body The value of variable input_time is divided by the value of the variable
input_real. The result is written in div_result. In this example the input variables
have been declared in the POU header. However, you may enter constants
directly at the contact pins of the function.

LD R T TR
o CIV_TIME_REAL S
-input_time = —— Time ——div_result =

; -input_real = @ 1 —— Real EEEEwEe

ST div_result:=DIV_TIME REAL(input time, input real);
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%)
c
3]
=
» Description The function block SR (set/reset) allows you to both set and reset an output.
c
8 If you require an enable input (EN) and an enable output (ENO): Insert the
= EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
= selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
‘% instruction, it will then appear as such under "Recently used" in the pop-up menu.
o For SR declare the following:

SET (S1) set

The output Q is set for each rising edge at SET
RESET (R) reset

The output Q is reset for each rising edge detected at RESET, except
when SET is set (see time chart)

Q(Q1) signal output

is set if a rising edge is detected at SET; is reset if a rising edge is
detected at RESET if SET is not set.

= e The names in brackets are the valid parameter names of the ST-editor.
e Qis setif arising edge is detected at both inputs (Set and Reset).

e Upon initialising, Q always has the status zero (reset).

Time Chart:

SET

RESET —

Q

PLC types: Availability of SR (see page 935)

Data types Data types 1/O Function
BOOL 1stinput set
BOOL 2nd input reset
BOOL output set or reset depending on inputs
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n
c
Example In this example, the same POU header is used for all programming languages. -8
Please refer to the online help for an example using IL (instruction list). g
=]
POU  Allinput and output variables which are used for programming the function block 2
Header SR are declared in the POU header. This also includes the function block (FB) L_)
itself. By declaring the FB you create a copy of the original FB. This copy is w
saved under copy_name, and a separate data area is reserved. -
| Class Idartifier | Type | Initisl | Comment | =
i AR H copy_name SR ?: under thi=s idertifier a copy of o
o : the SR function block is s:a\.red
| and a seperate data areais
1 reserved
1| vaR Hizet EOOL T FALSE isetinput
2| vaR Hireseat EOOL T FALSE iresetinput
Si‘-.-‘AR Hizignal_outpt  {EOOL T FALSE

Body |If set is set (status = TRUE), signal_output will be set. If only reset is set, the
signal_output will be reset (status = FALSE). If both set and reset are set,
signal_output will be set.

LD :
. EEt f . f . 'cﬂp}f_rfa e - f . f . f
J JI | [=1=] - -signalé?utput
reset - - - L~ S5ET O — ——— .
| | RESET |-

ST copy name( SET:= set, RESET:= reset);
signal output:= signal output;
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%)
S
3]
=
» Description The function block RS (reset/set) allows you to both reset and set an output.
c
8 If you require an enable input (EN) and an enable output (ENO): Insert the
= EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
= selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
‘% instruction, it will then appear as such under "Recently used" in the pop-up menu.
o For RS declare the following:
SET (S1) set
The output Q is set for each rising edge at SET if RESET is not set.
RESET (R) reset
The output Q is reset for each rising edge at RESET.
Q(Q1) signal output

is set if a rising edge is detected at SET and if RESET is not set; is reset if
a rising edge is detected at RESET.

= e The names in brackets are the valid parameter names of the ST-editor.

e Qisresetifarising edge is detected at both inputs.

Time Chart:
SET

RESET

PLC types:  Availability of RS (see page 934)

Data types Data types 1/0 Function
BOOL 1st input set
BOOL 2nd input reset
BOOL output set or reset depending on inputs
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n

S

Example In this example, the same POU header is used for all programming languages. E=
Please refer to the online help for an example using IL (instruction list). g

=]

POU  Allinput and output variables which are used for programming the function block 2
Header RS are declared in the POU header. This also includes the function block (FB) L_)
itself. By declaring the FB you create a copy of the original FB. This copy is w

saved under copy_name, and a separate data area is reserved. _

Class Idertifier | Type | Initizl | Carmment | %

wak  Hcopy_name RS T under this idertifier @ copy of o

the RS function block is sawed
and a seperate data areais

reserved
1| var  Hizet EOOL TiFALSE zet input
2| AR ﬂ reset BOOL TiFALSE reset input
a3l var  Hisignal_owtpat (EOOL TiFALSE

Body If set is set (status = TRUE) the signal_output will be set. If only reset is set, the
signal_output will be reset (status = FALSE). If both set and reset are set, the
signal_output will be reset to FALSE.

LD

f EEt f f f f f f f 'CI:Il:l],l'_l-l'a e - f f f f f f
J Jl | RS e -signal;?utput .

rezet- - - - - - - LSET 0@ ..
1| RESET |-

ST copy name( SET:= set, RESET:= reset);
signal output:= signal output;
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Part Il

Edge Detection Instructions FPWIN Pro Programming

R TRIG Rising edge trigger

Description

PLC types:

=

Data types

Example

POU
Header

Body

LD

ST

The function block R_TRIG (rising edge trigger) allows you to recognize a rising
edge at an input.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

For R_TRIG declare the following:
CLK signal input

the output Q is set for each rising edge at the signal input (clk = clock)
Q signal output

is set when a rising edge is detected at CLK.

Availability of R_TRIG (see page 934)

The output Q of a function block R_TRIG remains set for a complete PLC cycle
after the occurrence of arising edge (status change FALSE -> TRUE) at the CLK
input and is then reset in the following cycle.

Data types I/0 Function
BOOL input CLK detects rising edge for clock
BOOL output Q set when rising edge detected

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are used for programming the function block
R_TRIG are declared in the POU header. This also includes the function block
(FB) itself. By declaring the FB you create a copy of the original FB. This copy is
saved under copy_name, and a separate data area is reserved.

| Class | Identifier | Tvpe | Inikial
0 WAR. COpy_name F_TRIG
1 VAR signal_input: BiCnoL FALSE
2 VAR signal_oukput | BOOCL FALSE

Signal_output will be set, if a rising edge is detected at signal_input.

........ COp_name - - - - - -
- zighal-input- - R_TRIG - sigreal _output

—— CLE oy —

copy name( CLK:= signal input ,
0=> signal output );
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F TRIG Falling edge trigger

Description The function block F_TRIG (falling edge trigger) allows you to recognize a falling
edge at an input.

2}
c
@)
=
o
>
—
+—
2}
c
O
L

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQ] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

For F_TRIG declare the following:
CLK signal input

the output Q is set for each falling edge at the signal input (clk = clock)
Q signal output

is set if a falling edge is detected at CLK.

PLC types:  Availability of F_TRIG (see page 932)

= The output Q of a function block F_TRIG remains set for a complete PLC cycle
after the occurrence of a falling edge (status change TRUE -> FALSE) at the CLK
input and is then reset in the following cycle.

Data types Data types 1/0 Function
BOOL input CLK detects falling edge at input clock
BOOL output Q is set if falling edge is detected at
input
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are used for programming the function block
Header F_TRIG are declared in the POU header. This also includes the function block
(FB) itself. By declaring the FB you create a copy of the original FB. This copy is
saved under copy_name, and a separate data area is reserved.

Class | Identifier | Twpe | Initial |
VAR COpY_Marnme F_TRIG

VAR signal_input B FaLSE
YR, signal_oukpuk | BOOL FaLSE

[

Body Signal_output will be set, if a falling edge is detected at signal_input.

LD
L - sapy_name A
- sigral-input- - F_TRIG - sigral_owutput -
| F—ek o — ()
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ST copy name( CLK:= signal input ,
0=> signal output );

0
c
o

=
)
S
o

=
0
c
O
Ll

Part Il
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CTU Up counter Steps: 31

Description The function block CTU (count up) allows you to program counting procedures.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

For CTU declare the following:

CuU clock generator

the value 1 is added to CV for each rising edge at CU, except when RESET is
set

RESET (R) reset
CV is reset to zero for each rising edge at RESET
PV set value
if PV (preset value) is reached, Q is set
Q signal output
is set if CV is greater than/equal to PV
Ccv current value
contains the addition result (CV = current value)

= The names in brackets are the valid parameter names of the ST-editor.

PLC types: Availability of CTU (see page 924)

Chart: £

RESET

[

-t |
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Data types 2
yp Data types 1/0 Function S

BOOL input CU detects rising edge, adds 1 to CV E

o

BOOL input RESET | resets CV to 0 at rising edge 8

INT input PV set value L_)

BOOL output Q setif CV >= PV LLl

INT output CV current value —

—

-

@©

Example In this example, the same POU header is used for all programming languages. a

Please refer to the online help for an example using IL (instruction list).

POU  Allinput and output variables which are used for programming the function block
Header  CTU are declared in the POU header. This also includes the function block (FB)
itself. By declaring the FB you create a copy of the original FB. This copy is
saved under copy_name. A separate data area is reserved for this copy.

J Class Idantifiar Typa | Imitial | Commeant |
""" v Hcopy_name CTU under thi = identifier a copy of the
i CTU function block is sawead
and a separats data area is
raaarvad
1| var  Hiclock BoOL  TiFALSE  |upward counter input
2| vAaR  Yiresst Bl TiFALSE iresstinput(resstta 0]
2| var  Yiast valus IMT Tio dafault [Fv=praast valua ]
4| var  Hisignal_output (BOOL TiIFALSE
AR, 1 curmment_value  {IMNT 7]' u} curment counter walus
5
Dz [E%=slapaad valus]

Body Ifreset is set (status = TRUE), current_value (CV) will be reset. If a rising edge
is detected at clock, the value 1 will be added to current_value. If a rising edge
is detected at clock, this procedure will be repeated until current_value is
greater than/equal to set_value. Then, signal_output will be set.

LD
glagk: = % % B £opy_name
J J | CTU oo« - - - signal oul
reset- - - ¢ - LeEH Q .-
=i R CV ——current_value =
set_value =5 — PV W OH R OH R

ST copy name( CU:= clock, RESET:= reset, PV:= set value, Q:=
signal output, CV:= current value);
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CTD Down counter Steps: 31

Description The function block CTD (count down) allows you to program counting
procedures.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

For CTD declare the following:

CD clock generator input

the value 1 is subtracted from the current value CV for each rising edge
detected at CD, except when LOAD is set or CV has reached the value zero.

LOAD (LD) set
with LOAD the counter state is reset to PV

PV preset value
is the value subjected to subtraction during the first counting procedure
Q signal output

is set if CV = zero
Ccv current value
contains the current subtraction result (CV = current value)

= The names in brackets are the valid parameter names of the ST-editor.

PLC types:  Availability of CTD (see page 924)

Time
Chart: <H
LOAL ’_‘

.« [ ] |

cw
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n

c

Data types 2
yp Data types 1/0 Function S

BOOL input CD subtracts 1 from CV at rising edge E

o

BOOL input LOAD resets counter to PV 8

INT input PV preset value L_)

BOOL output Q signal output, setif CV =0 LLl

INT output CV current value —

—

-

©

Example In this example, the same POU header is used for all programming languages. a

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are used for programming the function block
Header  CTD are declared in the POU header. This also includes the function block (FB)
itself. By declaring the FB you create a copy of the original FB. This copy is
saved under copy_name, and a separate data area is reserved.

Class Idantifiar ! Type ! Initial ! Commeant |
Nven copy_nams CTD under thia identifier a copy of tha

i CTD function block ia saved
and a ssparats data areais
remeryed

1| var  Hiclock BOOL TiFALSE | dowmward counter input

2| VAR E‘I aat BiZaTiL ﬂ FALSE |s=atinput[=stto presst valus [FY])

3vAR Hioufpot_valus  INT T minuend

4 var  Yisignal output [ BOOL T FALSE

8| vAR EI curmment_walus | IHT ﬂ u] curment counter valus

Body If set is set (status = TRUE), the preset_value (PV) is loaded in the
current_value (CV). The value 1 will be subtracted from the current_value each
time a rising edge is detected at clock. This procedure will be repeated until the
current_value is greater than/equal to zero. Then, signal_output will be set.

LD
clocks - - - - capy_name -
mp - - PGB
| ) LD CWV ——current_value =
output_value = 5 — PV o
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current_value to output_value *)

clock:=FALSE;
END_IF;
copy name(CD:= clock, LOAD:= set, PV:= output value, Q:=
signal output, CV:= current value);
load:=FALSE; (* now current_value got the right value,
load doesn"t need to be *)

(* TRUE any longer *);

n
c

.g ST When programming with structured text,structured text, use CTD as follows:
S IF set THEN (* first cycle *)

7 load:=TRUE; (* load has to be TRUE,

£ to set

O

w

=
©
(o
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CTuUD Up/down counter Steps: 66

Description The function block CTUD (count up/down) allows you to program counting
procedures (up and down).
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENQO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

For CTUD declare the following:

CuU count up
the value 1 is added to the current CV for each rising edge detected at CU,
except when RESET and/or LOAD is/are set.

CD count down

the value 1 is subtracted from the current CV for each rising edge detected at
CD, except when RESET and/or LOAD is/are set and if CU and CD are
simultaneously set. In the latter case, counting will be upwards.

RESET (R) reset
if RESET is set, CV will be reset
LOAD (LD) set

if LOAD is set, PV is loaded to CV. This, however, does not apply if RESET is
set simultaneously. In this case, LOAD will be ignored.

PV preset value

defines the preset value which is to be attained with the addition or subtraction
(PV = preset value)

QU signal output - count up
is set if CV is greater than/equal to PV
QD signal output - count down
is set if CV = zero
CVv current value
is the addition/subtraction result (CV = current value)

= The names in brackets are the valid parameter names of the ST-editor.

PLC types:  Availability of CTUD (see page 924)
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Part Il

Counter Instructions FPWIN Pro Programming

Time Chart:

Data types

Example

POU
Header

« U UUUT L1

= JER RN AR R A

] [ L

[ ] [ 1
-

v N

w || [ 1 [ 1

2%

Py

Data types I/0 Function

BOOL input CU count up

BOOL input CD count down

BOOL input RESET | resets CV if set

BOOL input LOAD loads PV to CV

INT input PV set value

BOOL output QU signal output count up
BOOL output QD signal output count down
INT output CV current value

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

All input and output variables which are used for programming the function block
CTUD are declared in the POU header. This also includes the function block (FB)
itself. By declaring the FB you create a copy of the original FB. This copy is
saved under copy_name. A separate data area is reserved for this copy.
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J Clazs Identifier | Type | Initial | Comment | =

...... (&)

R Hcopy_nams CTUD under thia identifier a copy of e >

- CTUD function block is sgved =

and a ssparate data area ia (79}

reasrved <

1| wvaR  Hiup_clock B0l TiFALSE {upward countsrinput O

2 vaR  Hidown clock BOOL TiFALSE downward countsrinput L

L3 vaR Hiranst EOOL TiFALSE iresstinputiresstto 0] —

_d vaR et BOOL TiFALSE isetinput|setio set value) +

& waR Hisat walus INT  Tio default g
& wvaR  Hioutput_up Bl T FALSE
L7/ ¥AR  Hioutput down i BOOL TiFALSE

8 VAR ﬂ curment_walua  {IHT j‘] a curment countar valus

Body Count up:

If reset is set, the current_value (CV) will be reset. If up_clock is set, the value
1 is added to the current_value. This procedure is repeated for each rising edge
detected at up_clock until the current value is greater than/equal to the
set_value. Then output_up is set. The procedure is not conducted, if reset
and/or set is/are set.

Count down:

If set is set (status = TRUE), the set_value (PV = preset value) will be loaded in
the current_value (CV). If down_clock is set, the value 1 is subtracted from
set_value at each clock. This procedure is repeated at each clock until the
current_value is smaller than/equal to zero. Then, sighal_output is set. The
procedure will not be conducted, if reset and/or set is/are set or if CU and CV
are set at the same time. In the latter case, counting will be downwards.

LD

- up_clock - g omowo B
Iy -output_up -
cleck - - - - | copy name - -
mj CTUD cowow owowow
peacts @ ¥ w @ ‘ ~=£U g - - - put:
}—— —% @ -
-set- - o — CV ——current_value =
_| J LD oo o R
- set_value=5— PV
ST copy name(CU:= up clock, CD:= down _clock, RESET:= reset,

LOAD:= set, PV:= set value,

QU:= output_up, QD:= output down, CV:I=
current_value);
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Timer with defined period Steps: 14

Description The function block TP allows you to program a pulse timer with a defined clock
period.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

For TP declare the following:

IN clock generator
if a rising edge is detected at IN, a clock is generated having the period
defined in PT

PT clock period

(16-bit value: 0 - 327.27s, 32-bit value: 0 -21,474,836.47s; resolution 10ms
each) a timer having the period PT is caused for each rising edge at IN. A
new rising edge detected at IN within the pulse period does not cause a new

timer (see time chart, section @)
Q signal output

is set for the period of PT as soon as a rising edge is detected at IN
ET elapsed time

contains the elapsed period of the timer. If PT = ET, Q will be reset

Time
Chart: IN

to 4 ) f3 t4t5t6 t7
Q
1o t44+PT to o+ PT tg tq4 + PT
ET
PT
t
to thepr B t3 tg tg+ PT
(ONO) Independent of the turn-on period of the IN signal, a clock is generated at the output
Q having a length defined by PT. The function block TP is triggered if a rising edge
is detected at the input IN.
@ A rising edge at the input IN does not have any influence during the processing of

PT.

PLC types: Availability of TP (see page 936)
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Data t =
atatypes Data types 1/0 Function S
BOOL input IN clock generated according to clock period at rising edge E

o

TIME input PT clock period 8

BOOL output Q signal output L_)

TIME output ET elapsed time LLl

—

Example In this example, the same POU header is used for all programming languages. <
(al

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are used for programming the function block
Header TP are declared in the POU header. This also includes the function block (FB)
itself. By declaring the FB you create a copy of the original FB. This copy is
saved under copy_name. A separate data area is reserved for this copy.

| Class | Identifier | Tvpe | Initial |
VAR COpy_name TP
VAR start Bl FALSE
WAR set_value TIME | T#0s

VAR signal_oukpuk | BOOL | FALSE
AR current_value | TIME | T#0s

OO I o i

Body If start is set (status = TRUE), the clock is emitted at signal_output until the
set_value for the clock period is reached.

LD
- Copy_name - ol
otat: + ¢ ¢ ¢ ¢ s TP - signal_output
— | N @ —(] -
set_value = —— PT  ET ———current_value =

ST copy name( IN:= start, PT:= set value);
signal output := signal output;

current value:= current value;
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Timer with switch-on delay Steps: 7

Description The function block TON allows you to program a switch-on delay.

If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.
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Part Il

For TON declare the following:
IN timer ON

an internal timer is started for each rising edge detected at IN
PT switch-on delay

(16-bit value: 0 - 327.27s, 32-bit value: 0 - 21,474,836.47s; resolution 10ms
each) the switch-on delay is defined here (PT = preset time)

Q signal output
issetif PT=ET
ET elapsed time

indicates the current value of the elapsed time

Time
Chart: IN
to 4 to t3
W F;//
Q
1o //tg) +PT t to /it3
ET
PT
.
to 4 to 8

@ Q is set delayed with the time defined in PT. Resetting is without any delay.

2 If the input IN is only set for the period of the delay time PT or even for a shorter period of time
(t3 - t2 < PT), Q will not be set.

PLC types:  Availability of TON (see page 936)

256



FPWIN Pro Programming Timer Instructions

n

c

Data t =
atatypes Data types 1/0 Function o
BOOL (IN) input internal timer starts at rising edge =

o

TIME (PT) input switch on delay 8

BOOL (Q) output signal output set if PT = ET L_)

TIME (ET) output elapsed time LLl

o

Example In this example, the same POU header is used for all programming languages. <
(al

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are used for programming the function block
Header  TON are declared in the POU header. This also includes the function block (FB)
itself. By declaring the FB you create a copy of the original FB. This copy is
saved under copy_name. A separate data area is reserved for this copy.

| | Class | Identifier | Type | Initial |
VAR | copy_name TOM
VaR, | skark EQOL | FALSE
YAR | seb_value TIME | T#0s

WoR | signal_outpuk | BOOL | FALSE
WAF | current_walue | TIME TH#0=

oL = O

Body If start is set (status = TRUE), the input signal is transferred to signal_output
with a delay by the time period set_value.

LD
- capy_name -
| N g
- set value = —— PT  ET ———current_value =

ST copy name( IN:= start ,
PT:= set_value ,
0=> signal output ,
ET=> current value );
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Timer with switch-off delay Steps: 23

Description The function block TOF allows you to program a switch-off delay, e.g. to switch
off the ventilator of a machine at a later point in time than the machine itself.
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If you require an enable input (EN) and an enable output (ENO): Insert the
EN/ENO instruction by selecting [Insert with EN/ENO] from the OP/FUN/FB
selection in the LD, FBD and IL editors. To facilitate reusing the Enable (E_)
instruction, it will then appear as such under "Recently used" in the pop-up menu.

Part Il

For TON declare the following:

IN timer ON

an internal timer is started if a falling edge is detected at IN. If a rising edge is
detected at IN before PT has reached its value, Q will not be switched off (see

time chart, section
PT switch-off delay

(16-bit value: 0 - 327.27s, 32-bit value: 0 - 21,474,836.47s; resolution 10ms
each) the switch-off delay is defined here (PT = preset time)

Q signal output
is reset if PT = ET
ET elapsed time

represents the current value of the elapsed time

Time
Chart: IN
to 4 b t3 ta ts
o 7
t t1 + PT to ts + PT
ET 0 °
PT
to Y4 1) 13 ta ts

@ Q is switched off with a delay corresponding to the time defined in PT. Switching on is
carried out without delay.

@ If IN (as in the time chart on top for t3 to t4) is set prior to the lapse of the delay time PT, Q
remains set (time chart for t2 to t3).

PLC types: Availability of TOF (see page 936)
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Data t =
atatypes Data types 1/0 Function o
BOOL (IN) input internal timer on a falling edge E

o

TIME (PT) input switch off delay 8

BOOL (Q) output signal output reset if PT = ET L_)

TIME (ET) output elapsed time LLl

o

Example In this example, the same POU header is used for all programming languages. <
(al

Please refer to the online help for an example using IL (instruction list).

POU  All input and output variables which are used for programming the function block
Header  TOF are declared in the POU header. This also includes the function block (FB)
itself. By declaring the FB you create a copy of the original FB. This copy is
saved under copy_name. A separate data area is reserved for this copy.

| Class | Identifier | Tvpe | Initial |
VAR | copy_name TOF
VAR | start EOOL | FALSE
WAR | sek_value TIME @ Ta#0s

WAR | signal_output | BOOL | FALSE
WAR  current_walue | TIME | T#0s

£ ORI o I

Body If start is reset, this signal is transferred to signal_output with a delay
corresponding to the period of time set_value.

LD
C e e e s ow e s+ - CODY DAMe - o
J -start - : TOF -+ o+ o+ o+ - osignal -output -
i N Q |
set_value = —— PT ET ———current_value =

ST copy name( IN:= start ,
PT:= set_value ,
0=> signal output ,
ET=> current value );
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15.1 Data Transfer Within the PLC

In This Section:
- FO_MV (see page 263)
- F1_DMV (see page 265)
- F2_MVN (see page 267)
- F3_DMVN (see page 269)
- F7_MV2 (see page 271)
- F8_DMV?2 (see page 272)
- F190_MV3 (see page 274)
- F191_DMV3 (see page 276)
- F10_BKMV (see page 277)
- F10_ BKMV_NUMBER (see page 279)
- F10_BKMV_OFFSET (see page 281)
- F10_BKMV_NUMBER_OFFSET (see page 282)
- F11_COPY (see page 284)
- F15_XCH (see page 286)
- F16_DXCH (see page 287)
- F17_SWAP (see page 288)
- F18 _BXCH (see page 290)
- F147_PR (see page 292)
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Data Transfer Instructions

FO_MV 16-bit data move

Description The 16-bit data or 16-bit equivalent constant specified by s is copied to the 16-bit
area specified by d, if the trigger EN is in the ON-state.

PLC types:

Data types

Operands

Availability of FO_MV (see page 925)

Steps: 5

Variable | Datatype Function
s INT, WORD source 16-bit area
d INT, WORD destination 16-bit area
The variables s and d have to be of the same data type.
For Relay TIC Register Constant
WX | WY | WR | WL sV EV DT LD FL dec. or hex.
WY | WR | WL sV EV DT LD FL
Explanation with example value 16#0089
source
bit 15 . 12 | 11 . 8|7 . 4 .0
s 0 00 O 0 0 0 Of1 0 0 O 0 0 1
dest. l
bit 15 12 | 11 8|7 4 0
d 0 00 O 0O 0 0 0|1 0 0O O 0 0 1

Destination value in this example: 16#0089
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Data Transfer Instructions FPWIN Pro Programming

Example In this example the function FO_MV is programmed in ladder diagram (LD) and
structured text (ST). The same POU header is used for all programming
languages.

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Idertifier ! Type ! Initizl ! Carnrment

Gifvar start BOOL FWiFALSE activates the function
1| AR 3 input_walue  {INT ﬂ 137 cortains the source walue
AR output_walue {INT u} the area, where the source

walue will be copied to.

n
c < result after = 0-=1 leading

9 [ edge from start: 137

=

3]

g Body When the variable start is set to TRUE, the function is executed.
n

= LD

e J —EN EMO [—-

— Fput_ualue = —5 d ——output_value =

3

o

ST IF start THEN
FO MV(input value, output value);
END_IF;
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Fl_DI\/IV 32-bit data move Steps: 7

Description The 32-bit data or 32-bit equivalent constant specified by s is copied to the 32-bit
area specified by d, if the trigger EN is in the ON-state.

PLC types:  Availability of F1_DMV (see page 925)

Data types Variable | Datatype Function
S DINT, DWORD source 32-bit area wn
d DINT, DWORD destination 32-bit area g
The variables s and d have to be of the same data type. §
Operands For Relay T/IC Register Constant *U:)
DWX | DWY |DWR [DWL |DSV |DEV |DDT |DLD | DFL | dec. or hex. =
d - |DWY |DWR |[DWL |DSV |DEV |DDT |DLD | DFL - %
Explanation with example value 16#ACAEE486 %
c
source Dc?
bit 31..28(27..24(123..20|19. .16 15..12|110 .. 8|7 . .43 . .0
S 101011001010 1110 1110|0100 | 1000|0110
< 32-bit area £
dest.
bit 31..28(27..24(123..20)19..16 15..12110 .. 8|7 . . 4|3 . .0
d 101011100 1010|1110 1110 0100 | 1000|0110

Destination value in this example: 16#ACAEE486
Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Clas= Idertifier ‘ Type Initial | Caarnrmert
oilvar tart ECOL  TiFALSE zctivates the function
1| WAR é‘l SOUrce OINT ﬂ 137 cortains the source walue
5 AR j destination DINT ﬂ u} the area, where the source walue will be copied to
ol o re=ult after = 0-=1 leading edge from start: 137

Body When the variable start is set to TRUE, the function is executed.
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-stat- -+ - F1_DMV
— | — EN  ENO -~
‘SOuUrce = —.5 dr

LD |

destination =

ST IF start THEN
F1 DMV(source, destination);
END_IF;
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Data Transfer Instructions

F2 _MVN 16-bit data inversion and move

The 16-bit data or 16-bit equivalent constant specified by s is inverted and

Description

PLC types:

Data types

Operands

Example

POU
Header

Body

transferred to the 16-bit area specified by d if the trigger EN is in the ON-state.

Availability of F2_MVN (see page 925)

Steps: 5

Each bit is inverted, target value in this example: 16#AAAA

Variable | Datatype Function
S INT, WORD source 16-bit area to be inverted
d INT, WORD destination 16-bit area
The variables s and d have to be of the same data type.
For Relay T/IC Register Constant
WX | WY | WR | WL sV EV DT LD FL dec. or hex.
d - wy | WwR | wL SV EV DT LD FL -
Explanation with example value 16#5555
source 15 12 |11 . . 8 . 4 . 0
bit 0 10 1 0 1 0 1 0 0 1 0 1
dest. 15 12 |11 817 413 . . 0
bit 1 01 0 1 01 0|17 01 0]J1T 0 1 0

In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

In the POU header, all input and output variables are declared that are used for
programming this function.

Class Idertifier | Type Initizl | Carmment
Oifvar start BOOL TFALSE  iactivates the function
1 AR input_walue WoRD 1E#12234 thi= walue will be
| - - imverted
o AR output_walue WORD  Ti0 result after & 0-=1 leading
i il edge from start: 162EDCE

When the variable start is set to TRUE, the function is executed.
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Data Transfer Instructions FPWIN Pro Programming

LD

d J J EMN ENOFA R
input_value = — 5 d ——output_value =

ST IF start THEN
F2_MVN(input_value, output value);
END_IF;
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F3_D|\/|VN 32-bit data inversion and move Steps: 7

Description The 32-bit data or 32-bit equivalent constant specified by s is inverted and
transferred to the 32-bit area specified by d if the trigger EN is in the ON-state.

PLC types:  Availability of F3_DMVN (see page 925)

Data types Variable | Datatype Function
S DINT, DWORD source 32-bit area to be inverted wn
d DINT, DWORD destination 32-bit area g
=
The variables s and d have to be of the same data type. S
S
Operands For Relay T/IC Register Constant I
DWX [ DWY [DWR |[DWL |[DSV [DEV |DDT |[DLD |[DFL [ dec.or hex. =
d - |pbwy [DWR |[DwL |DSV |DEV |DDT |DLD | DFL - o
LL
Explanation with example value 16#75BCD15 —
source t
©
bit 31..28(27..24(23..20(19..16 15..12|10 .. 8|7 . . 4|3 . .0 o
s 0000 (0111 (0101 (1011 1100 | 1101 | 0001 | 0101
< 32-bit area
dest.
bit 31..28(27..24(23..20(19..16 15..12|10 .. 8|7 . . 4|3 . .0
d 1111110001010 | 0100 0011|0010 | 1110|1010

Each bit is inverted, destination value in this example: 16#F8A432EA

Example In this example the function F3_DMVN is programmed in ladder diagram (LD)
and structured text (ST). The same POU header is used for all programming
languages.
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POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class | Idertifier | Type | Initizl Cormment
"""" i start BEOOL  TiFALSE activates the function
1| var 3 input_walue OWORD i 16200001234  this walue will be
J _! _! imverted
| AR output_walue owiaRD u} result after & 0-=1 leading
2| edge from start:
_ _ 16#FFFFEDCE

Body When the variable start is set to TRUE, the function is executed.

LD
start  F2_DMWM

|~ EM END — R
input_walue — = d ——outpat_walue

ST IF start THEN
F3_DMVN(input value, output value);
END_IF;
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F7_MV2 Two 16-bit data move Steps: 7

Description The two 16-bit data or two 16-bit equivalent constants specified by s1 and s2 are
copied to the 32-bit area specified by d when the trigger turns ON.

PLC types:  Availability of F7_MV2 (see page 925)

= To transfer three 16-bit data types, use either the F190_MV3 (see page 274) or
P190_MV3 instruction.
Data types Variable | Datatype Function
sl,s2 INT, WORD source 16-bit area
d DINT, DWORD destination 32-bit area
Operands For Relay T/IC Register Constant
sl,s2 WX | WY WR WL SV EV DT LD FL dec. or hex.
d - |Dbwy | DWR | DWL | DSV | DEV | DDT | DLD | DFL -
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Idertifier i Type | Initial i Carmrmernt |
_b|van start BOOL  TiFALSE activates the function
_d|vAarR  Hinput_walue_1 WORD T 16#ABCD
_2/vaR  Hinput walue 2 IWORD 141234
_3[WAR F otput_walue DwoORD Tio result: here 1681234 ABCO

In this example the input variables input_value_1 and input_value _2 are
declared. However, you can write constants directly at the input contact of the
function instead.

Body When the variable start is set to TRUE, the function is carried out.

b F7_MV2 | :

input_value1 = — 51 d autput_value =
-input_value? = — 52 R R R
ST IF start THEN

F7 _MvV2(input_valuel, input value2, output value);
END_IF;

271

(2]
c
o
-
(&
>
S
+—
(2]
£
a8
~
LL
-
—_
©
(o




Data Transfer Instructions FPWIN Pro Programming

F8_D|\/|V2 Two 32-bit data move Steps: 11

Description The function copies two 32-bit data areas specified at inputs s1 and s2 to a 32-
bit ARRAY with two elements at output d.

PLC types:  Availability of F8_DMV?2 (see page 925)

= To copy three 32-bit data, use either the F191_DMV3 (see page 276) or
P191 DMV3 instruction.

0
c Data types Variable | Datatype Function
o
b= sl,s2 DINT, DWORD source 32-bit area
O
> d ARRAY [0..1] of destination, lower 32-bit area of 64-bit area
= DINT or DWORD
0
c .
- The variables s1, s2 and d have to be of the same data type.
o -
I Operands For Relay T/IC Register Constant
— sl,s2 | DWX|DWY |DWR |DWL | DSV | DEV | DDT |DLD | DFL | dec. or hex.
: d - | DWY|DWR | DWL | DSV | DEV | DDT | DLD | DFL -
S
©
o
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

| [ [ I
Class | Identifier | Type | Iritil | Comment |
Coj[var start BOOL TiFaLsE activates the function
_A|war  Minput_walue_1 iODwWORD T 1E#ABABCOCD
_2/waR  Hirput_value_2 DWORD T 1e#1z34567E
waR  Hiouput_walue ARRAY [0..1] OF DwoRD T‘: [2[0]] re=ult: here
3 | | autput_walus[l] = 1644BABCOCD
= output_walus[1] = 164812345678

In this example the input variables input_value_1 and input_value _2 are
declared. However, you can write constants directly at the input contact of the
function instead.

Body When the variable start is set to TRUE, the function is carried out.
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LD
: FB_DMV2 |
input_value1 = — s1 d ——output_value =
-~ input_valueZ = — 52 [t SRR ST S
| -output value Structure
[0 16#ABABCDCD at %MVW5.791
1] 16812345678 at %MW5.793

ST IF start THEN
F8 DMV2(input value 1, input value 2, output value);
END_IF;
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F190_MV3 Three 16-bit data move Steps: 10

Description The function copies three 16-bit data values at inputs s1, s2 and s3 to an
ARRAY with three elements that is returned at output d.

PLC types:  Availability of F190_MV3 (see page 930)

= To transfer two 16-bit data types, use either the F7_MV2 (see page 271) or
P7_MV2 instruction.

n
c Data types Variable | Datatype Function
o
b= s1,s2,s3 | INT, WORD source 16-bit area
O
> d ARRAY [0..2] of destination, lower 16-bit area of 48-bit area
frar WORD, INT
0
c .
- The variables s1, s2 and d have to be of the same data type.
o -
I Operands For Relay T/IC Register Constant
— s1,s2,s3 | WX | WY WR WL SV EV DT LD FL | dec. or hex.
: d - WY | WR WL | SV | EV | DT | LD | FL | dec.orhex.
S
©
o
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

| Class | Identifisr | Tvpe | Iritial |
VAR word_1 WORD 1
WoR | word_Z WORD 2

VAR word_3 WORD 3
VAR data Field | ARRAY[0..2] OF WORD | [3(0)] |

S N

Body When the variable start is set to TRUE, the function is carried out.

LD

F190 MV3 |-
L -‘gtaf—— EM ENO (~ - - - - -
-word_1= — 51 d ——data_field =
-word_2 = — 52 data_field = Structure
-word_3 = — 83 VAR, ARRAY [0..2] OF WORD, [3(0)],

(Fresult after a 0-=1 leading
edge from start:

[16%1234,16 %5673,
1629012]%)
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ST IF start THEN
F190 Mv3(word 1, word 2, word 3, data field);
END_IF;
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F191_DMV3 Three 32-bit data move Steps: 16

Description The function copies three 32-bit data values at inputs s1, s2 and s3 to an
ARRAY with three elements that is returned at output d.

PLC types:  Availability of F191_DMV3 (see page 930)

= To transfer two 32-bit data types, use either the F8_DMV?2 (see page 272) or
P8_DMV2 instruction.

0
c Data types Variable | Datatype Function
o
b= sl1,s2,s3 | DINT, DWORD source 32-bit area
O
> d ARRAY [0..2] of destination, lower 32-bit area of 96-bit area
= DINT or DWORD
0
c .
- The variables s1, s2, s3 and d have to be of the same data type.
o -
I Operands For Relay T/IC Register Constant
— s1,52,s3 | DWX [ DWY [ DWR |DWL [ DSV | DEV | DDT | DLD | DFL | dec. or hex.
: d - | DWY|DWR | DWL | DSV | DEV | DDT | DLD | DFL -
S
©
o
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Ideriifier ! Tvpe ! Iriti=l ! Comrent
“aifvar start BOOL FiraLsE activates the function
A war  Hiword 1 OWORD Ti11111
2|var Hiword 2 IDWORD Tiozozoez
§. wark  Yiword_z  DWORD Timzmaas
4| war  Hidatafield (ARRAY [0.2] OF DWORD ¥ [300] | result here: (111111, 222222 Za3333]

Body When the variable start is set to TRUE, the function is carried out.

LD R W F191_DMV3 |
| — ENO - C
word_1= — 51 d ——data_field = DR
word_2 = sl ’TIata field Structure
word_3 = —= 7 111111 at %MW 07
1] 222222 at %MVV5.809
2] 333333 at %MW5.811

ST IF start THEN
F191 DMV3(word 1, word 2, word 3, data_field);
END_IF;
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Data Transfer Instructions

F10_BKMV Block move

Description The data block specified by the 16-bit starting area specified by s1 and the 16-bit
ending area specified by s2 are copied to the block starting from the 16-bit area
specified by d if the trigger EN is in the ON-state.

PLC types:

Data types

Operands

The operands s1 and s2 should be:

» in the same operand
= s1<s2

Whenever s1, s2 and d are in the same data area:

= sl =d: data will be recopied to the same data area.

source 15 o121 . . 817 . 413 0
[0] 00 00 |0OOO|0OOTU OTGO|OOT O?1
[1] 00 00 |0OOO|0OOTU OO O|OOTZ1O0
[2] 00 00 |0OOTOI|O0OOT OO O[O0 2
[3] 00 00 |0OOO|0OOUOT O[O 1 o000
[4] 00 00 |0OOO|0OOTO OO O[O 101
dest. 15 2 I A - 8 ¢ . 4|3 0
[0] 00 0O0|0OOO(fOOOO|OOTZ1O0
[1] 00 00|00 OO|O0OO OO0 1 1
[2] 00 00|00 OO|OOOO|O 1 0O

Availability of F10_BKMV (see page 925)

Steps: 7

Variable | Datatype Function
sl INT, WORD starting 16-bit area, source
s2 INT, WORD ending 16-bit area, source
d INT, WORD starting 16-bit area, destination

The variables s1, s2 and d have to be of the same data type.

For Relay T/C Register Constant
s1,s2 WX | WY [ WR | WL | SV | EV DT LD FL -
d - WY | WR | WL | SV | EV DT LD FL -
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Data Transfer Instructions FPWIN Pro Programming

Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Clas=s Idertifier | Type | Imiti=l | Cormmert |

I\-‘AR start BEOOL 3 FALSE actiwvates the function
vaR  Yisource_srrayi ARRAY [0.4] OF INT Ti[i2348 T

AR target_Array PARRAY [0.2] OF INT [=o] T'I result after = 0-=1 leading edge
_|ifrom start: [2,34]

W= kgl

2 Body When the variable start changes from FALSE to TRUE, the function is carried
o out. It moves the data block starting at the 16-bit area specified by s1 and ending
o at the 16-bit area specified by s2 to the 16-bit area specified by d.

S

e LD N

E : F10_BKMV |

o -stat—— EN ENO [#

T source_Array[1] = 2 —— s1_Start d_Star |—4arget ;&rrag[ﬂ]

— source_Amay|3] = 4 —SENENS -target ,&rrav Structure

+ [0] 2 at %MW5 513

@© [1 3 at %MW 819

o [2] 4 at %MW5.820

ST IF start THEN
F10 BKMV( sl Start:= source Array[l],
s2_End:= source Array|[3],
d_Start=> target Array[O0]);
END_IF;
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SO =Y QVAVANISIVISISI@ Block move by number Steps: 7

Description The data block specified by the 16-bit starting area specified by s1_Start and the
number of WORDs specified by s2_Number are copied to the block starting from
the 16-bit area specified by d_Start if the trigger EN is in the ON-state.

This instruction is a modification of the F10_BKMV (see page 277) generated by
the compiler.

Whenever s1_Start and d_Start are in the same data area:

= sl Start = d_Start: data will be recopied to the same data area. ‘é’

o

=

PLC types:  Availability of F1L0_BKMV_NUMBER (see page 925) g
]

= The value for 's2_number' has to be greater than 0. Z
D a
atatypes Variable Data type Function L
sl_Start INT, WORD starting 16-bit area, source —

s2_Number INT, WORD number of words to be copied, source "%

d_Start INT, WORD starting 16-bit area, destination o

The variables s1_Start, s2_Number and d_Start have to be of the same data

type.
Operands For Relay T/IC Register Constant
sl Start WX | WY | WR | WL | SV | EV | DT LD | FL
s2_Number WX WYy [ WR WL SV EV DT LD FL dec. or hex.
d_Start - WY | WR | WL | SV | EV | DT LD | FL

Example In this example the function F10_ BKMV_NUMBER is programmed in ladder
diagram (LD). The same POU header is used for all programming languages.

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Cla=s Identifier | Type Initial
0 Array] ARRAY [0.5]OF INT [6(0]
1 WiaR Array? ARRAY [0.5]0OF INT [6(0]
2 Yo Copwémray | BOOL FALSE

Body When the variable CopyArray changes from FALSE to TRUE, the function is
carried out. It copies the data block starting at the 16-bit area specified by
s1_Start and the number of WORDs specified by s2_Number to the block
starting from the 16-bit area specified by d_Start.
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LD F10_BEhAs MUMBER | .

S |- Amayi[0] -+ AmaviE[]

CopyAmay — EH ENO M | Amayill] o> Amay2[i]

- Aray1[0]— s1_Stan dstan —amayvill] - | amip) o Amay2E

TR .52_N|.!ml:.-er |- Prayi[d -r Amayz[i]
Amayi[E]  -» AmayZ[]
Arayl[f]  -r Amayl[A] P
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Data Transfer Instructions

SOIE=T VAV OI S SIS0l Block move to an offset from source

Description

PLC types:

Data types

Operands

Example

POU
Header

Body

LD

Steps: 7

This instruction is a modification of the F10_BKMV (see page 277) generated by
the compiler.

The data block specified by the 16-bit starting area specified by s1_Start and 16-
bit ending area specified by s2_End are copied to the block starting from the 16-
bit area specified by the offset d_Offset from s1_Start if the trigger EN is in the
ON-state.

Whenever s1_Start and s2_End are in the same data area:
= d_Offset = 0: data will be recopied to the same data area.

Availability of F10_BKMV_OFFSET (see page 925)

Variable Data type Function

s1_Start INT, WORD starting 16-bit area, source
s2_End INT, WORD ending 16-bit area, source
d_Offset INT, WORD offset from s1_Start, destination

The variables s1_Start, s2_End and d_Offset have to be of the same data type.

For Relay T/C Register Constant
s1_Start, WX WY [ WR WL SV EV DT LD | FL
s2_End
d_Offset - WY [ WR WL SV EV DT LD | FL dec. or hex.

In this example the function F10_BKMV_OFFSET is programmed in ladder
diagram (LD). The same POU header is used for all programming languages.

In the POU header, all input and output variables are declared that are used for
programming this function.

Class Identifier Type Initial
] Arrap ARRAY [0.5] OF INT [E[01
1 YR Copydirranl ndrray BOOL FalLSE

When the variable CopyArraylnArray changes from FALSE to TRUE, the
function is carried out. It copies the data block starting at the 16-bit area specified
by s1_Start and 16-bit ending area specified by s2_End to the block starting
from the 16-bit area specified by the offset d_Offset from s1_Start.

F10_B KM OFFSET

Copy Aray Infmay — EN Ewo L .. | Amawlll o -: o Amayi[l]
Arayl[l]  -x Amayi[d]
- - Amayi0] — =1_%tant .
- Amayl[d] — s2_End S| AmayI] - Amayi[E]
------ 2 d_DOffset Amayl[3] - Amayi[E] .
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Data Transfer Instructions

FPWIN Pro Programming

F10 BKMV_NUMBER

_OFFSET

Description

PLC types:

=

Data types

Operands

Example

POU
Header

Body

Block move by number to an offset from

source Steps: 7

This instruction is a modification of the F10_BKMV (see page 277) generated by
the compiler.

The data block specified by the 16-bit starting area specified by s1_Start and the
number of WORDs specified by s2_Number are copied to the block starting from
the 16-bit area specified by the offset d_Offset from s1_Start if the trigger EN is

in the ON-state.

Whenever d_Offset = 0: data will be recopied to the same data area.

Availability of F10_BKMV_NUMBER_OFFSET (see page 925)

The value for 's2_number' has to be greater than 0.

Variable Data type Function

sl _Start INT, WORD starting 16-bit area, source
s2_Number INT, WORD Number of words to be copied, source
d_Offset INT, WORD starting 16-bit area, destination

The variables s1_Start, s2_ Number and d_Offset have to be of the same data
type.

For Relay T/IC Register Constant
s1_Start WX WYy | WR WL SV EV DT | LD FL
s2_Number WX [ WY | WR WL SV EV DT | LD FL dec. or hex.
d_Offset - WYy | WR WL SV EV DT | LD FL dec. or hex.

In this example the function F10_BKMV_NUMBER_OFFSET is programmed in
ladder diagram (LD). The same POU header is used for all programming
languages.

In the POU header, all input and output variables are declared that are used for
programming this function.

Class Identifier Type Initial
] Arrayl ARRAY [0.B] OF IMNT [E[00]
1 W Copyduranl ndrray BOOL FalLSE

When the variable CopyArraylnArray changes from FALSE to TRUE, the
function is carried out. It copies the data block starting at the 16-bit area specified
by s1_Start and the number of WORDs specified by s2_Number to the block
starting from the 16-bit area specified by the offset d_Offset from s1_Start.
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Data Transfer Instructions

LD

- - FID0_BKWA NUMBER_OFFSET |. . -

Copy Aray Infmay —— EH
- - Amay 0] — =1_Start

4 =2 _Mumber
I d_Offzet

ENO

£

Amay1[0]
Arayi[1]
Amayi[]
Amayi[i]

o v

Amay ]
Amayl[E]
Amayi[4]
AmaylfE]
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Data Transfer Instructions FPWIN Pro Programming

F11 COPY Block copy Steps: 7

Description The 16-bit equivalent constant or 16-bit area specified by s is copied to all 16-bit
areas of the block specified by d1 and d2 if the trigger EN is in the ON-state.

The operands d1 and d2 should be:

* in the same operand

= dl1<d2

source 15 o122 (11 . . 817 . . 4
(7]
c 0o 00|00 o0o0f0oo0o0o0f1 01 1] —
)
=
(&)
g dest. 15 . 12]11 . . 8|7 . . al3 . . o
& [0] 00 0o0|0o0o00|0O0OGO0O|O0 O0O071
o (1] 00o00|0O0OOO|OOOOfOO 111
LC
_ (2] oooo0|0o0o0©o0fl0oo0o o000 101
+ 3] 00o00|00o00|0O0O00O0f1 0 1 1j<r
S
o (4] 00 0O0/|0O0OTG Of0oo0O 0o0f1 0 1 1j=<

|
(5] 00 00|00 00|00 00| 011]=

PLC types: Availability of F11_COPY (see page 925)

Data types Variable | Datatype Function
S INT, WORD source 16-bit area
dl INT, WORD starting 16-bit area, destination
d2 INT, WORD ending 16-bit area, destination
The variables s, d1 and d2 have to be of the same data type.
Operands For Relay TIC Register Constant
S WX WY | WR WL SV EV DT | LD | FL dec. or hex.
di, d2 - WY | WR WL SV EV DT | LD | FL -

Example In this example the function F11_COPY is programmed in ladder diagram (LD)
and structured text (ST). The same POU header is used for all programming
languages.
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POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Idertifier Type Initial | Cornrmert

u} I‘\-’AR start EOOL E‘I FALSE activates the function

WA R d=ta_array ARRAY [D.6] OF INT [1,2,573,11,13] re=sult after 2 0-=1 leading
1 edge from start:
[1,2.5,11,11,11,13]

Body When the variable start is set to TRUE, the function is executed.

LD 0
: EHDEOET - c
‘stat—— EN ElNeg— - - - - - - .g

1M—5 d1 Start ——data_array[3] = S
: d2 End ——data_array[5] = =
_-data array Structure E
[0] 1 at %alVVa 521 o
1] 3 at % IMWWE §22 f
(2] 5 at %IMWWE 823 =
............................................ [3] 11 at %MVV5 624 -
[4] 11 at %alVW5 325 ©
(5] 11 at %lVW5 326 o
(6] 13 at %alVW5 327

ST IF start THEN
(* Copy the value 11 to data_array[3], *)
(* data_array[4] and data array[5] *)
F11 cory( s:= 11,
dl Start=> data_array[3],
d2 _End=> data_array[5]);
END_IF;
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Data Transfer Instructions FPWIN Pro Programming

F15_XCH 16-bit data exchange Steps: 5

Description The contents in the 16-bit areas specified by d1 and d2 are exchanged if the
trigger EN is in the ON-state.

Bit 5 .. 12|11 . . 87 . . 443 . . O
d1 0 0 0 O 00 0 0|00 O 1)0 0 0 1 ‘:]
d2 0 0 0 O 00 00|00 O01]2 0 0 0]

PLC types:  Availability of F15_XCH (see page 925)

Data types Variable | Datatype Function
dl INT, WORD 16-bit area to be exchanged with d2
d2 INT, WORD 16-bit area to be exchanged with d1
The variables d1 and d2 have to be of the same data type.
Operands For Relay T/IC Register Constant
d1, d2 - |wy [ wr [we|sv]|ev|or|w]|r
Example In this example the function F15_XCH is programmed in ladder diagram (LD) and
structured text (ST). The same POU header is used for all programming
languages.

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Idertifier | Type | Initizl | Cormment !
""" i start BEOOL FWiFALSE activates the function
4| AR il walua_1  [INT ?’l 17 result sfter 3 0-=1 leading
- = edge from start: 24
S| VAR Hiialue 2 INT  Tizd result sfter 3 0-=1 leading
:| _J edge from start: 17

Body When the variable start is set to TRUE, the function is executed.

LD REOTE RNE R R
J ©ostart - - [TFA5_XEH |-

| | EN END (- - - -

‘ SEE Rt wias d1 I—r-.ral u=_1 -

dz2 ——walue_2 -

ST IF start THEN
F15 XCH(value 1, value 2);
END_IF:
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F16_DXCH 32-bit data exchange Steps: 5

Description Two 32-bit data specified by d1 and d2 are exchanged if the trigger EN is in the

ON-state.
Bit 31..28(27..24|23..20|19..16| |15..12|10 .. 8(7 . . 4|3 . .0
di 0000|1001 | 0000|0000 0000 | 0000 [ 0001|0001
d2 0000|0110 | 0000|0000 0000 | 0000 (0001|1000 ::]
32-bit area 1)
c
o
PLC types:  Availability of F16_DXCH (see page 925) O
=
17
Data types Variable | Datatype Function <
dl DINT, DWORD 32-bit area to be exchanged with d2 &
d2 DINT, DWORD 32-bit area to be exchanged with d1 L
The variables d1 and d2 have to be of the same data type. E
Operands For Relay T/IC Register Constant D‘?
d1, d2 - |owy|[pwr |[pwL |[psv |[pEv |poT |DLD | DFL -
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

| Class Idertifier | Type | Initizl Carmment |
Coifver 2 stant BOOL T FALSE  :activates the function
1 AR walue_1 OIMT 17 result after a 0-=1 leading
= edge from start: 24
o var 3 walue_2 OIMT 24 result after a 0-=1 leading
£ :| edge from start: 17

Body When the variable start is set to TRUE, the function is executed.

LD
.stat- - - - | F16_DXCH |- : 5
i EM  EMO -
SRR R ORE d1 value_1 =

: d2 —walue_2 =

ST IF start THEN
F16 DXCH(value_ 1, value 2);
END_IF;

287



Data Transfer Instructions FPWIN Pro Programming

Fl?_SWAP Higher/lower byte in 16-bit data exchange Steps: 3

Description The higher byte (higher 8-bits) and lower bytes (lower 8-bits) of a 16-bit area
specified by d are exchanged if the trigger EN is in the ON-state. 1 byte means 8
bit.

Bit 15 . . 12|10 . .87 . . 413 . .0
DT770 o o011t 0|0 o 1 10 1 0 O0JO 1 0 1

16# 2 3 4 5

2 higher byte (8-bit) lower byte (8-bit)
@)
-
O
S
S
o
n
c Bit i . . 12|10 . . 87 . . 4|3 . . 0
& DT770 o o 11t o|jo o 1 10 1 0 0]J]0 1 O
LL
_ 16# 4 5 2 3
:
S
‘5_5 PLC types:  Availability of F17_SWAP (see page 925)

Data types Variable | Datatype Function

d INT, WORD 16-bit area in which the higher and lower bytes are swapped
(exchanged)
Operands For Relay T/IC Register Constant
d - |wy|[wr|[wL| sv |[Ev]|oDr | w]|Fr
Example In this example, the same POU header is used for all programming languages.

Please refer to the online help for an example using IL (instruction list).

POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Idertifier | Type | Initizl | Carmment |

0 IVAR start EOOL ﬂ FALSE activates the function

1 AR swap_walue WaRD 1ERZ345 result after 0-71 leading
= = edge from start: 16584523

Body When the variable start is set to TRUE, the function is executed.

LD TR R T Y T T i

.stat-  F17_SWAP | ‘o
- EN ENO — - - - - - -
5 W d ——swap_value =
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ST IF start THEN
F17_SWAP(swap_value);
END_IF;
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F18_BXCH 16-bit blocked data exchange Steps: 7

Description The function exchanges one 16-bit data block for another. The beginning of the
first data block is specified at output d1 and its end at output d2. Output d3
specifies the beginning of the second data block.

0
1 o
data_field_1[2] 2 10 1 1
3 n 2| 2 |data_field_2(3)
ol 12 e
data_field_1[5] 5 13 4 4
s| s
(7)) 6 14
c 7| 6| s
O 7 I ——
s}
o start: ON
> [+]
-
+— 1 o
2 i 2 1 1
data_field_1[2] 2
= - data_field_2[3]
= 3 3 ‘._“2 10 _field_2[3]
[a 4 4 il n
A data_field_1[8] 5 5 —ai
L s 14 D
= 7 & &
= )
+—
-
g

PLC types: Availability of F18_BXCH (see page 925)

Data types Variable | Datatype Function
dl INT, WORD starting 16-bit area of block data 1
d2 INT, WORD ending 16-bit area of block data 1
d3 INT, WORD starting 16-bit area of block data 2
Operands For Relay T/IC Register Constant
d1,d2,d3 | - [wy | wrR [wL |[sv]|Ev |[oT|[wD]| R -
Error flags No. IEC address Set If
R9007 | %MX0.900.7 permanently - the address of the variables at outputs d1 >
d2
5 -
R9008 ¥6MX0.900.8 for an instant - the data block to be exchanged is larger than
the target area.
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Example

Please refer to the online help for an example using IL (instruction list).

POU
Header  programming this function.

Class Identifier | Type

| Initizl

I Commert

|war start BOOL

FALSE

sctivates the function

ARRAY [0.9] OF INT

Arbitrarily large dat= field

0
_Alvar Hidata field_1
2

vaR Y dsta_field_2 | ARRAY [0.7] OF INT

ki
i [g,9,10,11,12,13,14,15,16,17]
T 10,1,2,3.4.58]

Arbitrarily large dat= field

Body

In this example, the same POU header is used for all programming languages.

In the POU header, all input and output variables are declared that are used for

When the variable start is set to TRUE, the function is carried out. It exchanges

the data of ARRAY data_field 1 (from the 2™ to the 5™ element) with the data of
ARRAY data_field_2 (from the 3™ element on).

LD

fE F15_EBXCH
start — EM =1 Tn I
s d1 ——data_field_1[2] -
d2 ——data_field_1[5] -
d3 | ——data_field_2[3] -

ST IF start THEN
F18 BXCH(

data_field_1[0]
data_field_1[1]

data_field_1[2] =
data_field_1[3] =
data_field_1[4] =
data_field_1[5] =

data_field_Z[0]
data_field_2[1]
data_field_2[2]
= data_field_2[3]
= data_field_2[4]
-= data_field_2[5]
= data_field_2[5]

data_field_1[5]
data_field_1[7]
data_field_1[3]
data_field_1[3]

data_field_2[7]

dl Start=> d1[2], d2_End=> d1[4], d3_Start=>

d2[1]):
END_IF;
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F147 PR Parallel printout Steps: 5

Description Qutputs the ASCII codes for 12 characters stored in the 6-word area specified by
s via the word external output relay specified by d if the trigger EN is in the ON-
state. If a printer is connected to the output specified by d, a character
corresponding to the output ASCII code is printed.

Only bit positions 0 to 8 of d are used in the actual printout. ASCII code is output
in sequence starting with the lower byte of the starting area. Three scans are
required for 1 character constant output. Therefore, 37 scans are required until
all characters constants are output.

)
c
9o Since it is not possible to execute multiple F147_PR instructions in one scan, use
) . .
o print-out flag R9033 to be sure they are not executed simultaneously. If the
= character constants convert to ASCII code, use of the F95_ASC (see page 640)
g instruction is recommended.
o o
o PLC types:  Availability of F147_PR (see page 929)
St Data types Variable | Datatype Function
D(T_S S INT, WORD starting 16-bit area for storing 12 bytes (6 words) of ASCII
codes (source)
d WORD word external output relay used for output of ASCII codes
(destination)
Operands For Relay T/IC Register Constant
S WX | WY | WR WL SV EV DT LD FL -
d - fwy | - - - - - - - -
Error flags No. IEC address Set If
R9007 | %MX0.900.7 permanently - the ending area for storing ASCII codes
R9008 %MX0.900.8 for an instant exceeds the limit
° T - the trigger of another F147_PR instruction
turns on while one F147_PR instruction is
being executed
R9033 | %MX0.903.3 permanently - a F147_PR instruction is being executed
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B Connection example

Transistor output type Printer
(output: 9 points or more) (centronics inl.eriace}
YO0 DATA1 2
- n DATA2 | <
< Y2 DATA3 | e [>
| Y3 DATA4
""-’ Ya DATAS5
Y5 DATA6
Y6 DATA7
Y7 DATA8 1)
Y8 STROBE c
: O
COM GND 3]
S
S
)
- " :
Example In this example the function F147_PR is programmed in ladder diagram (LD). E
The ASCII codes stored in the string PrintOutString are output through word s
external output relay WYO when trigger Start turns on. —
Source: ASCII code for 12 character A,B,C, D, E,F, G, H,land J %‘
PrintOutString o
ASCIIHEXcode| OD OA| 4A 49| 48 47| 46 45| 44 43| 42 41
ASClicharacter| Cqg LF| J | |H G| F E|D C|B A
Control data for printer ASCII codes
‘start: ON
Destination

YFYE YD YCYBYA Y9 Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO

Lwvo | | [ [T T TTTTTT/]]

™ g - - g -

Y0 to YF: for data signals of printer
(YO to Y7 correspond to DA A1 to DA A8 of printer
Y8: for strobe signal of printer
Y9 to YF: not used

GVL Inthe Global Variable List, you define variables that can be accessed by all
POUs in the project.

g Global Yariables |

| Class | Tdertifier |FP ... |IEC Address | Type | Initial |
] VR _GLOBAL  Prinkter WD oW WiORD 0O
1 WAR GLOBAL  Print Out Flag  R9033  %6MX0.903.3 BOOL  FALSE

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.
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Clas=s Idertifier Type Imiti=l Comreent
0| waR +: gtart BOOL TiFALSE
1 VAR_EXTERMAL i PrintOutFlag TiBOOL TiFALSE
o VAR *PrictOutString  (STRING[12]  Ti'ABCOEFGHIJELER' IEL = line feed
4R = carriage return
_____________ 3] WAR_EXTERMAL %! Prirter T wORD Tin
Boqg
L
1 v odStEs R AR R gR g S
1P | ] EHN ENO ~ - - - - -
-------------- -5 d I,—'F'rinter- -
- PrirrtltlutlFIag --------------------
¥y BiE meE meE med ! Adr_OF_ar Offz_| U
----- Prirt Ot String — “ar r
---------- 22— [ff=
Offzet of 2 required so that only the data after the String's
| hezader i= sent.

ST IF DF(start) OR PrintOutFlag THEN
F147 PR( Adr Of VvarOffs( PrintOutString, 2), Printer);
END_IF;
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15.2 Data Transfer Between PLCs and Modules

In This Section:
- F143 1ORF (see page 296)
- F12_EPRD (see page 297)
- P13_EPWT (see page 299)
- F150_READ (see page 301)
- F151_WRT (see page 304)
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F143 IORF Partial I/0 update Steps: 5

Description

= o If d1 and d2 are variables and not constants, then the compiler
automatically accesses the variables' values via the index register.

o With input refreshing, WXO0 should be specified for d1 and d2.
e With output refreshing, WYO should be specified for d1 and d2.

PLC types:  Availability of F143_IORF (see page 928)

0

c

Qo

§ Data types Variable | Datatype Function

s di INT, WORD starting word address

0

c d2 INT, WORD ending word address

a

LL The same type of operand should be specified for d1 and d2.

= Operands For Relay T/IC Register Constant

% dl WX wy - WL SV EV DT - FL dec. or hex.

o dz2 WX wy - WL SV EV DT - FL dec. or hex.

Example In this example the function F143 |ORF is programmed in ladder diagram (LD)

and structured text (ST). The same POU header is used for all programming
languages.

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

| | | |
Class Idertifier | Type | Imitizl | Comment |

alfvar 3 FirstRefreshaddr | INT Fio
1|var ¥ LastRefreshaddr | INT 10

Ll

Body When the variable start changes from FALSE to TRUE, the function is carried
out. To update WX10 and WY 10 based on the master I/O map configuration, set
dl =10 and d2 = 10.

LD

I — HO ut
FirstRefreshAddr — d1 R
LastRefreshAddr — d2 -

ST
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F12 EPRD EEPROM read from memory Steps: 11

Description Using this instruction data will be copied from EEPROM/ Flash-ROM to the
destination area (DT). The copy function is carried out with blocks only. Thus you
can not copy single words. The block size and the number of blocks is shown in
the table "PLC specific information”. Also ensure that there at least 64/ 2048 free
data registers (1 block = 64 words/ 2048 words (DTs)) reserved for the
destination area.

PLC types:  Availability of F12_EPRD %)
c
o
o
Data types Variable | Datatype Function g
EN BOOL Activation of the function block (when EN has the state ]
TRUE, the function block will be executed at every PLC ‘é’
scan) —
sl DINT, DWORD EEPROM start block number %
s2 DINT, DWORD Number of blocks to be read (1 block = 64 words/ 2048 _
words (DTs)) =
d INT, WORD DT start address for information to be written %‘
ENO BOOL When the function block was executed, ENO is set to o
TRUE. Helpful at cascading of function blocks with EN-
functionality
Operands For Relay T/C Register Constant
sl,s2 DWX | DWY | DWR - DSV | DEV | DDT - - | dec. or hex.
d - - - - - - DT - - -

B PLC specific information

PLC type FP-Sigma FP-X
ROM Flash-ROM

Block size 2048 words

(1 block)

EEPROM start block number Oto 15

Number of blocks to be read / written each 1 (writing)

execution 1 to 16 (reading)

Write duration < 100ms each block

(Additional scan time)

Read duration 9.94us + (1562.6*number of blocks) s
(Additional scan time)

Max number of writing events 10,000

Power down, RUN -> PROG mode
changes are also counted.

Max read times No limit
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Example In this example, the same POU header is used for all programming languages.
Please refer to the online help for an example using IL (instruction list).

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Idertifier | Type Initizl | Carnment |
O|vaR start BOOL FIFALSE  |activates the function :
VAR datafield {ARRAY [0.63] OF INT ¥ [S4(0] data field to be uploaded data |
o fram EEFROM

Body When the variable start changes from FALSE to TRUE, the function is carried
out. The function reads the first block (= 64 words) after start block number 0
from the EEPROM and writes the information into the data fields from data
field[0] until data field[63].

LD
-start- - - - F12_EFPRD

|p J——EN ENO — - - - - -
« o+ 0—— g1 Stat d_Starnt ——datafield[0}
- 1—— 52 Number IR
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P13_EPWT EEPROM write to memory Steps: 11

Description Using this instruction data will be copied from the data area (DT) to the
EEPROM/ Flash-ROM.

The EEPROM memory is not the same as the hold area. The hold area stores
data in real time. Whenever the power shuts down, the hold data is stored in the
EEPROM memory. The P13 _EPWT instruction sends data into the EEPROM
only when the instruction is executed. It also has a limitation of the number of
times you can write to it (see table below). You must make sure that the

P13 _EPWT instruction will not be executed more often than the specified number 2
of writes. o
5
For example, if you execute P13 _EPWT with R901A relay (pulse time 0.1s), the S
EEPROM will become inoperable after 100,000 * 0.1 sec=10,000 sec (2.8 hours). ﬁ
However if you want to hold your profile data such as positioning parameters or c
any other parameter values that are changed infrequently, you will find this o
instruction very useful. T
PLC types:  Availability of P13_EPWT =
©
= One of the two input variables 's2' or 'd' has to be assigned constant number a
value.
Data types Variable | Datatype Function
EN BOOL Activation of the function block (when EN changes from
FALSE to TRUE, the function block will be executed one
time)
sl INT, WORD DT start address of the block(s) that you want to save
s2 DINT, DWORD Number of blocks to write (1 block = 64 words/ 2048 words
(DTs))
d DINT, DWORD EEPROM start block number
ENO BOOL When the function block was executed, ENO is set to TRUE.
Helpful at cascading of function blocks with EN-functionality
Operands For Relay T/C Register Constant
sl - - - - - - DT - - -
s2,d DWX | DWY | DWR - DSV | DEV | DDT - - dec. or hex.

B PLC specific information

PLC type FP-Sigma FP-X
ROM Flash-ROM

Block size 2048 words

(1 block)

EEPROM start block number 0to 15

Number of blocks to be read / written each 1 (writing)
execution 1 to 16 (reading)
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PLC type FP-Sigma FP-X

Write duration < 100ms each block

(Additional scan time)

Read duration 9.94yus + (1562.6*number of blocks) us
(Additional scan time)

Max number of writing events 10,000

=

Power down, RUN -> PROG mode
changes are also counted.

WAR datafield | ARRAY [0.63] OF INT [1,2,345678310,11,12,52(0] |dstafield to be uploaded data |
from EEPROM

Max read times No limit
0
c
Qo
IS Example In this example, the same POU header is used for all programming languages.
> Please refer to the online help for an example using IL (instruction list).
1%
E POU Inthe POU header, all input and output variables are declared that are used for
o Header  programming this function.
~
L
— Clas=s Identifiar Type Imitizl | Cornreant |
- “oilver start BOOL 7| FaLsE activates the function !
T
o

Body  When the variable start changes from FALSE to TRUE, the function is carried
out. The function reads the contents of data field[0] until data field[63] (s2* = 1 =>
1 block = 64 words) and writes the information after start block number 0 into the

EEPROM.
LD
start- - - PAZ_EPWT
EM EHO
data field[0] — =1
P Je—— "
‘0—d
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F150 READ Data read from intelligent units Steps: 9

Description Reads data from the shared memory in an intelligent module.

The n words of the data stored in the shared memory of the intelligent unit/board
specified by s1 are read from the address specified by s2, and are stored in the
area specified by d of the CPU.

The number of variable arguments at the inputs is limited by the available index
registers of the PLC.

Intelligent unit with bank

7]

c

. . o
Intelligent unit without bank g
?fec'fy'ng Specify the slot number in which the target intelligent unit has been installed. 2
7]

Upper byte Lower byte £

st | | o
- - — - > T
16400 Slot No.: 16#00 to 16#1F =

put

©

o

Specify the slot number (hex. constant) in which the target intelligent unit has
been installed, and the bank number (hex. constant).

Upper byte Lower byte

s1|

. s

Slot No.: 16#00 to 16#1F

Bank No.: 16#00 to HFF
Reference: Intelligent unit with bank

Name Order Number

FP3 expansion data memory | AFP32091
unit AFP32092

PLC types:  Availability of F150_READ (see page 929)
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Data types Variable | Datatype Function
sl INT, WORD Specifies the bank/slot number in the shared memory of the
intelligent module
s2 INT, WORD Specifies the starting address in the shared memory of the
intelligent module (source data address)
n INT Specifies the number of words to be read
d INT, WORD Starting address in the CPU for storing data read (destination
address)
Operands For Relay T/IC Register Constant
2 sl WX | WY | WR WL SV EV DT LD FL dec. or hex.
9 s2 WX | WY | WR WL SV EV DT LD FL dec. or hex.
)
(&)
> n WX | WY | WR | WL SV EV DT LD FL dec. or hex.
S
o
2 d - WY | WR WL SV EV DT LD FL -
o
o
_ Error flags No. IEC address | Set If
- R9007 | %MX0.900.7 permanently - s1 exceeds the limit of specified range
E - the data read exceeds the area of d
o R9008 | %MX0.900.8 for an instant

Example In this example the function F150_READ is programmed in ladder diagram (LD)
and structured text (ST). The same POU header is used for all programming
languages.

POU  Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.

Class Ideritifier Type Initial | Comment
1 Start BOOL TiFALSE
1 %8R & SletNo WIORD L

WiR i sddrDataToRead §INT 19 Starting address in intelligent
z unit for data to be read

_ _ (zource)
3 wAR HiMNoWordsToRead | INT T4
4 iR DestAddrCPLU ARRAY [0..3] [ $| Starting address in CPU to
OF INT _|i store data read

Body Reads 4 words of data stored in the addresses starting from 19, specified in
AddrDataToRead, of the intelligent unit's shared memory (located in slot 3).
Then it stores them in the array DestAddrCPU, when Start turns on.
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0 1 2 3 4 (SlotNo.)

oo
=
5|5
.
v
Intelligent unit CPU
o . DestAddCPU[0] | N
-~ I, |
W Z / » DestAddCPU[1] | |'% 4 words
17| . 4 DestAddCPU[2] | *
18 /"~ ¢ DestAddCPUJ[3] c
19| s o
20- //// /// .;
21| o
22| |~ =
23 »
24| (é)
o
LD o
: -Startl- Coe F150_READ : =
| EN ENO |- =
-« SlotMNo — =1 o

Addr0ataToRead —— =2
HoWordsToRead —— n
DestAddrCcPU0] — d

ST IF start THEN
F150_READ( sl _BankSlot:= SlotNo,
s2_ Start:= AddrDataToRead,
n_Number:= NoWordsToRead,
d_Start:= DestAddrCPU[0]);
END_IF;
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F151_WRT Data read from intelligent units Steps: 9

Description Writes data from the shared memory into the memory of an intelligent unit.

Writes n words of the initial data from the area specified by s2 of the CPU to the
address specified by d of the shared memory of the intelligent unit specified by
sl.

The number of variable arguments at the inputs is limited by the available index
registers of the PLC.

Intelligent unit with bank

%)
c

o Intelligent unit without bank

)

o

= Specifying  Specify the slot number in which the target intelligent unit has been installed.
I sl

c Upper byte Lower byte

& s1 | |

[T - v N v -

— 16#00 Slot No.: 16#00 to 16#1F

@

o

Specify the slot number (hex. constant) in which the target intelligent unit has
been installed, and the bank number (hex. constant).

Upper byte Lower byte

s1|

. s

Slot No.: 16#00 to 16#1F

Bank No.: 16#00 to HFF
Reference: Intelligent unit with bank

Name Order Number

FP3 expansion data memory AFP32091
unit AFP32092

PLC types:  Availability of F151_WRT (see page 929)
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Data Transfer Instructions

Data types Variable | Datatype Function
sl INT, WORD Specifies the bank/slot number in the shared memory of the
intelligent module
s2 INT, WORD Starting address for data in the shared memory of the CPU
n INT Specifies the number of words to be written to the shared
memory
d INT, WORD Specifies the starting address in the intelligent unit for storing
data written (destination address)
Operands For Relay T/IC Register Constant
)
sl WX WY WR WL SV EV DT LD FL dec. or hex. c
o
s2 - WYy WR WL SV EV DT LD FL - =
o
n WX | WY WR WL SV EV | DT LD FL | dec. or hex. E
o
"
d WX WY WR WL SV EV DT LD FL dec. or hex. <
Al
[
Error flags No. IEC address Set If —
R9007 %MX0.900.7 permanently - s1 exceeds the limit of specified range :
R9008 | %Mx0.900.8 for an instant - the data read exceeds the area of d G
B (Al
Example In this example the function F151 WRT is programmed in ladder diagram (LD)
and structured text (ST). The same POU header is used for all programming
languages.
POU Inthe POU header, all input and output variables are declared that are used for
Header  programming this function.
Clazs lderntifier | Type i Initial | Commenit |
i ] Start BOOL TiFALSE
IR HE WORD i 18400
5| VAR # CPUDataTolit | ARRAT [0..4] ?’l [6,10,15,20,26] 7
B OF INT = -
3 wieR 3 MoWordsToidte | INT His
WAR & Destinationdddr | INT w0 Starting 16-bit address for
4 | | storing data in the intelligent
| Jl Jl unit
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Body Five words of data defined in CPUDataToWrt are written into the addresses
starting from O to 4 of the intelligent unit's shared memory (located in slot 0) when
Start turns on.

0 1 2 3 4 (SlotNo)

3 o
HE
L
Y
wn CPU Intelligent unit
& . ol .
O I 8
= = 1 |
g 2| | » 5words
bl CPUDataT 3
T CPUDataT 4|
c CPUDataT I
= CPUDataT 5|
o CPUDataT 6|
T
- LD  [esmammmms :
R : Start- - - - EOREISTRURT
o -1 | EM EHDO
. - - BlotMo — =1 ’_‘
- CPUDataTaWrt [0] —— =2 .
HofordsToWiite —— n |
- DestinationAddr —— d |

ST IF start THEN
F151 WRT( sl BankSlot:= SlotNo,
s2_Start:= CPUDataTowWrt[O],
n_Number:= NoWordsToWrite,
d_Start:= DestinationAddr);
END_IF;
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15.3 Data Transfer Between PLCs and Other Devices (via
COM Port or Network)

15.3.1 Transmission and Reception of Data via COM Ports

¢ REFERENCE

For detailed information on installation and wiring, please refer to the hardware
manuals of the corresponding units.

15.3.1.1 Description of the Communication Modes

Data transmission and reception can be carried out using the following modes:

MEWTOCOL-COM Slave (Computer Link)

MEWTOCOL-COM Slave (Computer Link) is used for communication with a computer or
another PLC using the MEWTOCOL protocol. Instructions (command messages) are
transmitted to the PLC, and the PLC responds (sends response messages) based on the
instructions received.

The proprietary MEWNET protocol called MEWTOCOL-COM is used to exchange data
between the computer and the PLC. There are two different communication methods, 1:1 and
1:N communication. A 1:N network is called a C-NET. If the PLC is used as a slave in a 1:N
network (C-NET), the system register entry 'COM port unit number' specifies the PLC's station
number in the network.

The PLC answers automatically to commands received from the computer, so no program is
necessary on the PLC side in order to carry out communication.

Program Controlled Mode
In program controlled serial communication, data is sent and received via the COM ports to
and from an external device, e.g. an imagechecker or bar code reader.

The PLC can act as a master or slave using any protocol. The PLC program handles the
protocol.

Sending the data (see page 321)
For all PLC types The instruction F159_MTRN (see page 324) can be used to send the data.

IsTransmissionDone (see page 311) can be used to detect the end of the transmission.

Receiving the data (see page 327)

For all PLC types The instructions IsReceptionDone (see page 312) or IsReceptionDoneByTimeQOut (see
page 314) should be used to detect the end of the data received. Both instructions should
also be used to start the analysis of the data received.
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Data Transfer Instructions FPWIN Pro Programming

COM Port of the Receiving the data is done automatically in a reception buffer (see page 329), which can

CPUs be configured by the system registers 'COM Port data register starting address for receive
buffer' and 'COM Port receive buffer capacity'.

COM Port of the It is possible to copy the data received to a reception area using the instruction

MCUs F161_MRCV (see page 330). This should be done only after IsReceptionDone (see page

312) or IsReceptionDoneByTimeOut (see page 314) has evaluated the data. (Polling the
data using F161_MRCYV does not work correctly!)

Clear the reception buffer (see page 331) and reset the reception done flags

COM Port of the A subsequent execution of the send instruction F159_MTRN (also with NumberOfBytes

CPUs equal to zero) clears the reception buffer and resets the "reception done flag". The COM
port is again ready to receive subsequent data.

COM Port of the The use of F161_MRCV also implicitly clears the reception buffer and resets the

MCUs "reception done flag". The COM port is again ready to receive subsequent data.

PLC Link Mode

In a PLC link, data is shared with all PLCs connected via MEWNET using dedicated internal
relays called link relays (L) and data registers called link registers (LD).

If the link relay contact for one PLC goes on, the same link relay also goes on in each of the
other PLCs connected to the network. Likewise, if the contents of a link register are rewritten
in one PLC, the change is made in the same link register of each of the other PLCs connected
to the network.

The status of the link relays and link registers in any one PLC is fed back to all of the other
PLCs connected to the network. Hence control of data that needs to be consistent throughout
the network, e.g. target production values and type codes, can easily be implemented to
coordinate the data, and the data of all units is updated at the same time.

Modbus RTU Master/Slave
The PLC can act as a master or slave using the MODBUS RTU protocol.

It works as a master using the commands F145 _MODBUS_WRITE_DATA (see page 333)
and F146_MODBUS_READ_DATA (see page 343).

Otherwise the PLC is configured as a slave for communication with a computer or another
PLC. The PLC answers automatically to commands received from the master, so no program
is necessary on the PLC side in order to carry out communication.

Modbus RTU Slave

MODBUS RTU Slave is used for communication with a computer or another PLC using the
MODBUS RTU protocol. Instructions (command messages) are transmitted to the PLC, and
the PLC responds (sends response messages) based on the instructions received.

The PLC answers automatically to commands received from the master, so no program is
necessary on the PLC side in order to carry out communication.

308



FPWIN Pro Programming Data Transfer Instructions

15.3.1.2 Setting the Communication Parameters

CPU: Setting the communication parameters for the COM ports

During PROG mode: - via system registers (see page 309)

During RUN time: - F159 (see page 332) (switch communication mode with 16#8000)
- SYS1 (see page 806) with FP-Sigma and FP-X
- SYS2 (see page 818) with FP-Sigma and FP-X

Setting the CPU's COM Ports in PROG Mode via System Registers

For a general description on setting the system registers, please refer to setting the system
registers.

- *
PROCEDURE

1. Choose "COM port" under "System Register" from the navigator
The number of the system register for the respective settings may vary according
to the PLC type used. Please refer to the comment under "Additional Information”
for the proper settings.
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2. Setthe system register "COM port selection” to "Program controlled"

For an example on changing the use of the COM port with the programming
software, refer to switching system registers during RUN mode (see page 332).
Take into account that FP-Sigma has two COM ports.

Possible settings of system register "COM port selection";

- MEWTOCOL-COM Slave
- Program controlled
- PLC Link (MEWNET-WO0/W)

3. Set the transmission format

Set the transmission format parameter so that the "Transmission Format Setting"
in the respective system register matches the external device connected to the
COM port.

4. Set theinitial baud rate

Set the transmission speed so that the "COM Port Baud Rate Setting" in the
respective system register matches the external device connected to the COM
port.

Setting the CPU's COM Ports in RUN Mode with SYS1 (FP-Sigma, FP-X)
Please refer to the description of SYS1, communication condition setting (see page 806).
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Data Transfer Instructions FPWIN Pro Programming

Setting the CPU's COM Ports in RUN Time with SYS2 (FP-Sigma, FP-X)
Please refer to the description of SYS2 (see page 818).

15.3.1.3 Getting the Communication Parameters and Statuses

In This Section:
- IsTransmissionDone (see page 311)
- IsReceptionDone (see page 312)
- IsReceptionDoneByTimeout (see page 314)
- IsCommunicationError (see page 315)
- PlcLink (see page 316)
- IsProgramControlled (see page 317)
- IsModbusNotActive (see page 318)
- IsModbusError (see page 319)
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. . Returns the value of the "Transmission
IsTransmissionDone e

Description This function returns the value of the "Transmission Done" flag of the PLC's
serial communication interface.

Example o x]
| Class | Tdentifier | Type | Initial | Commet =
o VAR iPork INT 1]
1 VAR BOOL FALSE
2z VAR
1| | _’_l_l (é)
------- IsTransmissionDone |- - - - - - - - - - g 9
- -iPot—— Port IsDone ——TransDone- - - - - "5'
[J_| il =
o
(2}
=
This flag varies depending on the PLC type: o
PLC Port Port name Flag System variable -
number =
FP-Sigma, 0 TOOL port R903F sys_blsToolPort "%
FP-X (not for FP-Sigma 12K) TransmissionDone a
1 COML1 port R9039 sys_blsComPortl
TransmissionDone
2 COM2 port R9049 sys_blsComPort2
TransmissionDone

For detailed information on using system variables, please refer to data transfer
to and from special data registers (see page 4).
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IsReception Done ]I:r;a;urns the value of the "Reception Done

Description This function returns the value of the "Reception done flag" of the PLC's serial
communication interface.

Exam ple 2 Doku_IsRepectionDone 1 10l =l
| Class | 1dentifier | Tvpe | Tnitial | Commer o
o VAR iPork INT a
1 VAR Rechone BOOL FALSE bl
1 »
....... |SRECEptiDnDDnE | T e R - e - R 4 g
» - iPot—— Port lsDone ——RecDone - - - - - =
[ [l L
= [« | 2
=
o . . .
= This flag varies depending on the PLC type:
o
(72} .
c PLC Port Port name Flag System variable
o number
L FP-Sigma, 0 TOOL port R903E sys_blsToolPort
— FP-X (not for FP-Sigma 12K) ReceptionDone
b 1 COML1 port R9038 sys_blsComPortlRec
© eptionDone
o
2 COM2 port R9048 sys_blsComPort2Rec
eptionDone

For detailed information on using system variables, please refer to data transfer
to and from special data (see page 4)registers.

Operation of the IsReceptionDone Flag:

When the "reception done flag" is off and data is sent from an external device,
operation will proceed as follows. (After RUN, "reception done flag" is off during
the first scan.)

The data received is stored in order in the reception data storage area of
reception buffer beginning from the lower byte of the second word of the area.
Start and end codes will not be stored.

With each one byte received, the value in the leading address of the reception
buffer is incremented by 1.

312



FPWIN Pro Programming Data Transfer Instructions

Reception operation

start Reopening
Y
Received data A B ~ T uv
Numberofbytes 0 1 2 = 20 01 2
received
. on -
IsReceptionDone 4 )) |
Execution condition on .
(trigger) Start off ) ) ’_|
h¥ v A s A ¥
F159_MTRN Reception Reception Reception
execution possible not possible

possible

When an end code is received, the "reception done flag" goes on. After this, no
further reception of data is allowed.

To continue receiving data, please refer to clearing the reception buffer (see
page 331).
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IsReceptionDoneBy Evaluates a'

. 'Reception Done" condition
Timeout

Description Depending on the PLC type and the input parameter Port, this function evaluates
a "Reception Done" condition if no end terminator in the received data stream is
expected.

If a CPU's COM port is selected, the first word of the ReceiveBuffer (see page
329), which indicates the number of bytes received, is evaluated. If it does not
increment within the time specified by the input parameter TimeOutForCPU, the

2 output IsDone is set.
S If the MCU's COM port is selected, the MCU's "reception done (see page 312)
O flag" is evaluated. The timeout for this COM port must be entered via the MCU
2 dialog or during RUN mode via F159 _MWRT_PARA.
o
0
=
o Example U2 Docu_IsReceptionDoneBy Timeouk B 10l =l
E | Class | 1dentifier | Type | Initial ||T
il YAR_EXTERMAL  g_awReceiveBuffer ARRAY [0.,10] OF WORD [11{m9] ==
—_— 1 VAR bIsReceptionDone BOOL FALSE —
— Z VAR IsReceptionCone1 IsReceptionDoneBy TimeOuk [ -
+— 4 I 3
S
©
o

............. |SRECEptiUnDOnE1 ST T R
---------- |IsReceptionDoneByTirneQut |- - - - - - - - - -
-------- 0—— Part IsDone I—‘hISReceptionDone S

----- T#0ms — TimeOutForCPU S
-g_awReceiveBuffer[D] — MNoOfBytesReceived |- - - - - - - - . £
v

]

This flag is evaluated depending on the PLC type:

PLC Port Port name Flag/Condition
number
FP-Sigma - - NoOfBytesReceived after
TimeOutForCPU
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ol lnt IS aller-1ile]sM Recturns the value of the "Communication
Error Error" flag

Description This instruction returns the value of the "Communication Error" flag of the PLC's
serial communication interface.

Example Class | Identifier Type Initial Comment
y iPort INT 0

1 VAR CommError BOOL FALSE
n
2 c
o
1 <+« - -+ |sCommunicationErrar 2o s 1T}
-iPort —— Paort ——~CommError 3
e
........ 7
=
This flag varies depending on the PLC type: o
LL
PLC Port Port name Flag System variable —
number -
e
FP-Sigma, 0 TOOL port R900E sys_blsToolPortCommunic E
FP-X (not for FP-Sigma 12k) ationgrror a

1 COM1 port R9037 sys_blsComPortlCommun
icationError
2 COM2 port R9047 sys_blsComPort2Commun
icationError

For detailed information on using system variables, please refer to data transfer
to and from special data (see page 4)registers.
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IsPIcLink Returns the value of the "PLC Link" flag

Description This instruction returns the value of the "PLC Link" flag of the PLC's serial

Example

communication interface.

| Class | Identifier | Twpe | Initial | Carmment
0 VR iPork INT 0
1 AR PlcLink. Bl FALSE
1]
1 O I=PlcLink &
-iPort—— Part ——PleLink -

This flag varies depending on the PLC type:

PLC Port Port name Flag System variable
number
FP-Sigma, 0 TOOL port FALSE sys_blsComPort1PlcLink
FP-X (not for FP-Sigma 12k)
1 COM1 port R9041 sys_blsComPort1PIcLink
2 COM2 port FALSE (* PLC Link is possible but there is
no IsPIcLink flag which can be evaluated)

For detailed information on using system variables, please refer to data transfer
to and from special data (see page 4)registers.

316




FPWIN Pro Programming Data Transfer Instructions

Returns the value of the "Program
IsProgramControlled Controlled” flag

Description This instruction returns the value of the "Program Controlled" flag of the PLC's
serial communication interface.

Example o x]
| Class | Tdentifier | Type | Initial | Commet =
o VAR iPork INT 1]
1 VAR, BOOL FALSE
2z VAR
1| | _’_l_l (é)
------- IsTransmissionDone |- - - - - - - - - - g 9
- -iPot—— Port IsDone ——TransDone- - - - - "5'
[J_| il =
o
(2}
=
This flag varies depending on the PLC type: o
PLC Port Port name Flag System variable -
number =
FP-Sigma, 0 TOOL port R9040 sys_blsToolPortProgramContr "%
FP-X (not for FP-Sigma olled o
12k)
1 COML1 port R9032 sys_blsComPort1ProgramCon
trolled
2 COM2 port R9042 sys_blsComPort2ProgramCon
trolled

For detailed information on using system variables, please refer to data transfer
to and from special data (see page 4)registers.
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Returns the value of the

IsModbusNotActive "IsModbusNotActive" flag

Description This instruction returns the value of the "Modbus Not Active" flag of the PLC's
serial communication interface.

Example Class | Identifier Type Initial Comment
1] VAR iPort IMNT 1]
1 ModbushotActive ~ BOOL  FALSE

& 1 - - - - - - - IsModbusMaotActive Coe e

o -iIFort—— Part ——MedbushlotActiv

T . e T

S

= . . .

g This flag varies depending on the PLC type:

o PLC Port Port name Flag System variable

T number

— FP-Sigma, 0 TOOL port TRUE -

+ FP-X (not for FP-Sigma 12k)

D‘T_S 1 COM1 port R9044 sys_blsComPort1ModbusNotA
ctive

2 COM2 port R904A sys_blsComPort2ModbusNotA

ctive

For detailed information on using system variables, please refer to data transfer
to and from special data (see page 4)registers.
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IsModbusError ﬁséurns the value of the "Modbus Error

Description This instruction returns the value of the "Modbus Error" flag of the PLC's serial
communication interface.

Example Class | Identifier Type Initial Comment
1] VAR iPort INT 0
1 VAR ModbusError BOOL FALSE
1
n
1 - - - - IsModbusError |- - - - - - g
‘iPot— Port ——MadbusErrar - =
O
........ S
S
e
This flag varies depending on the PLC type: ‘é’
PLC Port Port name Flag System variable &
number L
FP-Sigma, 0 TOOL port FALSE - =
FP-X (not for FP-Sigma 12k) "%
1 COML1 port R9045 sys_blsComPort1Mo o
dbusError
2 COM2 port R904B sys_blsComPort2Mo
dbusError

For detailed information on using system variables, please refer to data transfer
to and from special data (see page 4)registers.

319



%
c
@)

-
3
S
S

o
%

£

o

~

LL

:
S
©

o

Data Transfer Instructions FPWIN Pro Programming

15.3.1.4 Getting the Communication Parameters and Statuses in RUN Mode via
Special Relays and Special Data Registers from the CPU's COM Ports

Address Name Description

COM1 | COM2

R9032 | R9042 | Program controlled Turns on when the program controlled communication function is
mode flag being used.

Goes off when the MEWTOCOL-COM Slave or the PLC Link
(MEWNET-WO0/W) function is being used.

R9037 | R9047 | communication error Goes on if a transmission error occurs during data
flag communication.

Goes off when a request is made to send data using the
F159_ MTRN instruction.

R9038 | R9048 [ reception done flag Turns on when the terminator is received during program
controlled serial communication.

R9039 | R9049 [ transmission done flag Goes on when transmission has been completed in program
controlled serial communication.

Goes off when transmission is requested in program controlled
serial communication.

R9041 - PLC link flag Turns on while the PLC Link (MEWNET-WO0/W) is used.

15.3.1.5 Data Transfer in Program Controlled Mode

For all PLC types and all COM ports (including the MCU's COM port) the following instructions
are available:

e Transmission (see page 321) and reception (see page 327) in program controlled
mode using the instructions F159_MTRN (see page 324) and F161_MRCYV (see page
330)

¢ IsReceptionDone (see page 312), IsTransmissionDone (see page 311) and
IsReceptionDoneByTimeOut (see page 314)

* NOTE

F144 TRNS generates different code depending on which PLC type you use. To
get PLC-independent code, do not use F144_TRNS or the explicit reception or
transmission done flags (R9038...). Instead use F159 MTRN, F161_MRCV,
IsReceptionDone, etc.

In program controlled serial communication, data is sent and received via the COM ports to
and from an external device, e.g. an imagechecker or bar code reader.

The PLC can act as a master or slave using any protocol. The PLC program handles the
protocol.
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Sending the data (see page 321)
For all PLC types The instruction F159_MTRN (see page 324) can be used to send the data.
IsTransmissionDone (see page 311) can be used to detect the end of the transmission.

Receiving the data (see page 327)

For all PLC types The instructions IsReceptionDone (see page 312) or IsReceptionDoneByTimeOut (see
page 314) should be used to detect the end of the data received. Both instructions should
also be used to start the analysis of the data received.

COM Port of the Receiving the data is done automatically in a reception buffer (see page 329), which can
CPUs be configured by the system registers 'COM Port data register starting address for receive
buffer' and 'COM Port receive buffer capacity'.

COM Port of the It is possible to copy the data received to a reception area using the instruction (2]
MCUs F161_MRCV (see page 330). This should be done only after IsReceptionDone (see page g
312) or IsReceptionDoneByTimeOut (see page 314) has evaluated the data. (Polling the =

data using F161_MRCYV does not work correctly!) (&)

=

Clear the reception buffer (see page 331) and reset the reception done flags té)
COM Port of the A subsequent execution of the send instruction F159_MTRN (also with NumberOfBytes -
CPUs equal to zero) clears the reception buffer and resets the "reception done flag". The COM &
port is again ready to receive subsequent data. L

COM Port of the The use of F161_MRCYV also implicitly clears the reception buffer and resets the =
MCUs "reception done flag". The COM port is again ready to receive subsequent data. —
S

©

o

Transmission

To transmit, write the transmission data to the data table, select it with an F159 MTRN (see
page 324) instruction, and execute.

The n bytes of the data stored in the data table with the starting area specified by s are
transmitted from the COM port or RS232C port to an external device by serial transmission.

A start code and end code can be automatically added before transmission.
PLC

Sending
-

External device
(Personal computer)
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Data Transfer Instructions FPWIN Pro Programming

Data table for transmission

Data register areas beginning with the area selected by s are used as the data table for
transmission.

[s] ~«— The number of bytes not yet.
[s+1] @ @
[s+2] (@ ©)

Storage area for transmission data (the
_ ~~— circled numbers indicate the order of
transmission).

[s+n] (2n) (2n-1)

When the F159 MTRN (see page 324) instruction is executed, the number of data bytes not
yet transmitted is stored in the starting area of the data table.

Operation:

Write the transmission data to the transmission data storage area selected with s (from the
second word on). If the "transmission done (see page 311) flag" is on and the execution
condition (trigger) for the F159_MTRN (see page 324) instruction turns on, operation will be
as follows:

1. nispresetin s (the number of bytes not yet transmitted). Furthermore, the "reception
done (see page 312) flag" is turned off and the number of bytes received is cleared to
zero.

2. The data in the data table is transmitted in order from the lower byte.
- As each byte is transmitted, the value in s (the number of bytes not yet
transmitted) decrements by 1.
- During transmission, the "transmission done flag" flag goes off.

- If the start code has been set to "STX" in the system registers, the start code will
be automatically added to the beginning of the data.

- There is no restriction on the number of bytes n that can be transmitted.
Following the initial area of the data s, transmission is possible up to the data
range that can be used by the data register.

3. The end code selected is automatically added to the end of the data. (Do not include
an end code in the transmission data.)

4. When the specified quantity of data has been transmitted, the value in s (the number
of bytes not yet transmitted) will be zero and the "transmission done flag" will go on.
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Sending — A A A
data A B CDE F G H(p

Numberofbytesnotyet g 7 6 5 4 3 2 1 0
transmitted (DT100)

L. on
IsTransmissionDone off

Ex ion condition
ecution conditio on

(trigger) X0 | | off

F159_MTRN \ )
execution During transmission F159_MTRN instruction cannot be executed.
= The F159_MTRN instruction cannot be executed and the "transmission done

flag" is not turned on unless the CS pin of the COM port (RS232C) is on. If the
remote station does not support the CTS signal, be sure to bridge the CS and
and RS pins.
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Data Transfer Instructions

FPWIN Pro Programming

F159_MTRN

Serial Data Communication to CPU or MCU

Port

Steps: 7

Description This instruction is used to send data when an external device (computer,
measuring instrument, bar code reader, etc.) has been connected to the
specified RS232C port. If applied to the CPU's COM port, it also clears the
receive buffer (see page 331), resets the "reception done flag" and allows further

reception of data.

¢ REFERENCE

Please refer to the general description of transmission and reception of data (see

page 307).
Example DR -ioix
| Class | 1dentifier | Type | Initial | Comment iT
o VAR bStarkSend BOOL FALSE —
1 VAR r3endData REAL 0.0 b
z VAR awSendBuFfer ARRAY[0..4]OF W..,  [S01] -
«| | »

| The data to send {in this example 2 words of rSendData) are copied into awSendBuffer at offset 1:

[»]

- bStartSend - - - - - - F10_Bkh_MUMBER |- - - - - - - - - - -

=X ER L

- tSendData— Adr Of War | — s1_Start d_Stant ——awSendBuffer1] - - - -
.............. 2__ 32 NUthr R R S T I T

F159_MTRN | : 5 R

Jp J| EN i T Y
........ awSendBuffer[0] — s_Start § % OBE BE OB OBE BE NG BE OBD BE OB W OB W
.............. 4—— n_Number T % OBE BE OB RS D NS BE OBD B B W B oW

. BH020] —BHEETT U o o o o oo _|L|

PLC types:

Availability of F159_MTRN (see page 929)
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Data types

Operands

Error flags

Variable Data type | Function
s_Start WORD First element of the data table
n_Number | INT, WORD | Bytes to send:
- Positive value: the terminal code is added in transmission.
- Negative value: the terminal code is not added in transmission.
- In case of 16#8000, the communication mode of the serial
interface specified in transmission is changed.
d_Port constant Specification of the slot number and port number of the MCU unit to
which the data is transmitted.
FP-X:
0: Tool port
1: First port on the CPU
2: Second port on the CPU
FP-Sigma:
1: First port on the CPU
2: Second port on the CPU
Other PLCs:
The command will be compiled to F144_TRNS, which works on the
COM port of the CPU (the parameter d_Port will be ignored)
For Relay T/C Register Constant
s_Start WX [ WY | WR | WL SV EV | DT | LD | FL -
n_Number WX | WY [ WR [ WL SV | EV | DT | LD | FL dec. or hex.
d_Port - WY [ WR | WL SV EV | DT | LD | FL -
No. IEC address | Set If
R9007 | %MX0.900.7 permanently - the specified address using the index modifier
RO008 | %MX0.900.8 | for an instant exceeds a limit.

- the transmitted byte number specified by
'n_Number' is outside of the specified area.

- 16#8000 is designated in the PC (PLC) link
mode.

Flags only for the MCU:

- the MCU unit does not exist at the slot no.
specified by 'd_Port'.
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Data Transfer Instructions FPWIN Pro Programming

Example

POU
Header

Body

LD

ST

In this example the characters of the the string SendString are transmitted.

In the POU header, all input and output variables are declared that are used for
programming this function.

risendData_LD ) 10l =l
| Class | 1dentifier | Type | Initial | Comment o

o VAR SendstringData BOOL FALSE

1 VAR SendString STRING[3Z] L

z VAR SendBuffer ARRAY[0..19] OF WORD  [20(07] _|LI

| | »

When the variable SendStringData is set to TRUE, the function F10_BKMV
copies the characters from the string SendString to the buffer SendBuffer
beginning at SendBuffer[1]. To get the first characters, an offset of 2 has to be
added to the header of the string. Make sure that the send buffer is big enough
for all the data to be sent. To determine its size you must take into account that
two characters of the string SendString can be copied into each element of the
array SendBuffer. SendBuffer[0] remains reserved to show the number of bytes
not yet transmitted by the instruction F159 _MTRN.

=loix]
| Copy all characters of the SendString to the SendBuffer fram position 1 I
. 'Send'stl‘inPData ........................
& | | .
------- Adr_ Of War(Offs_| | ~ EN ——
- SendString—— Var Adr 51_Start d_Start ——SendBuffed1] -
..... 2 (Offs ’7 <2 End Lo
- BendString——  AdrLast Of Yar | ,—| ---------------

Zend the data of the SendBuffer wia the COM Port 2 of the MCU unit in slot3

| In SendBuffer[0] the number of bytes nat yet transmitted is stored e
: -Send-StrinPData --------- o I
Fl 1 EN ENO L, . . .
......... SendBuffer(0]— s_Start o
----- SendSting——_ LEM | — n_Mumber P owkowowe o
........... 16#0302 —— d Port R
] :IJ

if (DF(SendstringData)) then

(* Copy all characters of the SendString to the
SendBuffer from position 1 *)

F10 BKMV(sl Start :=Adr Of VarOffs(Var := SendString,
Offs :=2),

s2 End :=AdrLast Of Var(SendString),
d_Start => SendBuffer[1]);

(* Send the data of the SendBuffer via the COM Port 2
of the MCU unit in slot 3 *)

(* In SendBuffer[0] the number of bytes not yet
transmitted is stored *)

F159 MTRN(s_Start := SendBuffer[0], n Number :=
LEN(SendString), d_Port :=16#0302);

end_if;
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Further information:
IsTransmissionDone (see page 311)

Reception

Reception is controlled by the "reception done (see page 312) flag". When this flag is off, the
data sent to the COM port or RS232C port is stored in the reception buffer (see page 329)
selected in system registers 417 and 418. When an F159_MTRN (see page 324) instruction is
executed, the "reception done flag" goes off.

* NOTE

The number of the system register for the respective settings may vary
according to the PLC type used.

PLC

I Receiving
. Uy uf U
I .

External device
(Bar code reader)

(2}
c
o
-
(&)
>
—
—
(2}
E
Al
~
LL
:
S
@®
(Al

Data sent from the external device connected to the COM port or RS232C port will be stored
in the data register areas set as the reception buffer in system registers 417 and 418.

Reception buffer

Word [ Area used for
(address) 0 «— number of bytes
received
1 @ D)
2 (@) (3

Area used for storing received data
P ~—— (the circled numbers indicate the
order of reception)

Each time data is received, the amount of data received (number of bytes) is stored as a
count in the leading address of the reception buffer. The initial value is zero.

The data received is stored in order in the reception data storage area beginning from the
lower byte of the second word of the area.
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FPWIN Pro Programming
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%

o > NP

¢ EXAMPLE *

In this example, the eight characters A, B, C, D, E, F, G and H (8 bytes of data) are
received from an external device via the COM port of the CPU.

The system register settings for this example are as follows:

- System register 417: 200
- System register 418: 4

DT200 8 |« Each time data is received, the number
of bytes received is stored
DT201 1644241
(B) A
DT202 16#4443
() ©) ">, The reception data is stored
DT203 1644645 [ in order from the lower byte
(F) (E)
DT204 16#4847
H) (G)

Reception buffer when reception is completed

When reception of data from an external device has been completed, the "reception
done (see page 312) flag" (in this example R9038) goes on and further reception of
data is not allowed.

To continue receiving data please refer to Clearing the Reception Buffer (see page
331).

For repeated reception of data, refer to the following procedure.

Receive data

Reception completed ("reception done flag" is on, Reception: not allowed)
Process received data

Execute F159 MTRN instruction ("reception done flag" is off, Reception: enable)

Receive further data
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Setting the Reception Buffer for the CPU COM Port

* NOTE -

The numbers of the system registers for the respective settings may vary
according to the PLC type used.

- * )
PROCEDURE

0
c
1. Setting the reception buffer for the CPU's COM port o
All areas of the data register are initially set for use as the reception buffer. To O
change the reception buffer, set the starting area number in system register 417 g
and the size (number of words: max. 1000) in system register 418. 2
The reception buffer will be as follows: E
~~
Starting area Number of bytes) H
specified in l received =
system register 417 _ -
T
o
. Number of words
/ specified in system
Area used | register 418
1 . forstoring
Y received
data

2. Setting the reception buffer for FP-Sigma's COM ports:
COML1 port: 416, 417

COM2 port: 418, 419
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