S I E M E N s Einflihrung

Normerfiillung STEP 7

SIMATIC

STEP7
Normerfillung nach IEC 61131-3
(3rd Edition)

Funktionshandbuch

04/2015

A5E35932121-AA



Rechtliche Hinweise

Warnhinweiskonzept

Dieses Handbuch enthalt Hinweise, die Sie zu lhrer personlichen Sicherheit sowie zur Vermeidung von
Sachschéden beachten missen. Die Hinweise zu |hrer persdnlichen Sicherheit sind durch ein Warndreieck
hervorgehoben, Hinweise zu alleinigen Sachschaden stehen ohne Warndreieck. Je nach Gefédhrdungsstufe
werden die Warnhinweise in abnehmender Reihenfolge wie folgt dargestellt.

/\GEFAHR

bedeutet, dass Tod oder schwere Korperverletzung eintreten wird, wenn die entsprechenden
VorsichtsmaRnahmen nicht getroffen werden.

/\WARNUNG

bedeutet, dass Tod oder schwere Kdrperverletzung eintreten kann, wenn die entsprechenden
Vorsichtsmaflinahmen nicht getroffen werden.

/\VORSICHT

bedeutet, dass eine leichte Kdrperverletzung eintreten kann, wenn die entsprechenden Vorsichtsmaflnahmen
nicht getroffen werden.

ACHTUNG

bedeutet, dass Sachschaden eintreten kann, wenn die entsprechenden VorsichtsmalRnahmen nicht getroffen
werden.

Beim Auftreten mehrerer Gefahrdungsstufen wird immer der Warnhinweis zur jeweils héchsten Stufe verwendet.
Wenn in einem Warnhinweis mit dem Warndreieck vor Personenschaden gewarnt wird, dann kann im selben
Warnhinweis zusétzlich eine Warnung vor Sachschaden angeflgt sein.

Qualifiziertes Personal

Das zu dieser Dokumentation zugehdrige Produkt/System darf nur von fiir die jeweilige Aufgabenstellung
qualifiziertem Personal gehandhabt werden unter Beachtung der fiir die jeweilige Aufgabenstellung zugehdrigen
Dokumentation, insbesondere der darin enthaltenen Sicherheits- und Warnhinweise. Qualifiziertes Personal ist
auf Grund seiner Ausbildung und Erfahrung befahigt, im Umgang mit diesen Produkten/Systemen Risiken zu
erkennen und mégliche Gefahrdungen zu vermeiden.

BestimmungsgeméaRer Gebrauch von Siemens-Produkten

Marken

Beachten Sie Folgendes:

/\WARNUNG

Siemens-Produkte dirfen nur fur die im Katalog und in der zugehdrigen technischen Dokumentation
vorgesehenen Einsatzfalle verwendet werden. Falls Fremdprodukte und -komponenten zum Einsatz kommen,
missen diese von Siemens empfohlen bzw. zugelassen sein. Der einwandfreie und sichere Betrieb der
Produkte setzt sachgemalen Transport, sachgemafle Lagerung, Aufstellung, Montage, Installation,
Inbetriebnahme, Bedienung und Instandhaltung voraus. Die zulassigen Umgebungsbedingungen miissen
eingehalten werden. Hinweise in den zugehdérigen Dokumentationen mussen beachtet werden.

Alle mit dem Schutzrechtsvermerk ® gekennzeichneten Bezeichnungen sind eingetragene Marken der
Siemens AG. Die Uibrigen Bezeichnungen in dieser Schrift kdénnen Marken sein, deren Benutzung durch Diritte fiir
deren Zwecke die Rechte der Inhaber verletzen kann.

Haftungsausschluss

Wir haben den Inhalt der Druckschrift auf Ubereinstimmung mit der beschriebenen Hard- und Software gepriift.
Dennoch kénnen Abweichungen nicht ausgeschlossen werden, so dass wir fiir die vollstandige Ubereinstimmung
keine Gewahr Gibernehmen. Die Angaben in dieser Druckschrift werden regelmagig tberpriift, notwendige
Korrekturen sind in den nachfolgenden Auflagen enthalten.

Siemens AG ASE35932121-AA Copyright © Siemens AG 2015.
Division Digital Factory ® 05/2015 Anderungen vorbehalten Alle Rechte vorbehalten
Postfach 48 48

90026 NURNBERG
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Einflhrung 1

Fir die Speicherprogrammierbaren Steuerungen (SPS) ist die Norm IEC 61131 anwendbar.

Diese internationale Norm wurde nach den Regeln der Europaischen Gemeinschaft in
Deutschland als DIN EN 61131, in Frankreich als NF EN 61131 und in England als
BS EN 61131 Gbernommen.

Im Folgenden sind die wichtigsten Stellen dieser Norm zitiert und die Zitate durch
Kursivschrift gekennzeichnet.

Der Teil 3 dieser Norm definiert in Kapitel 1 "Anwendungsbereich"

"Dieser Teil der IEC 61131 legt die Syntax und Semantik von Programmiersprachen fiir
Speicherprogrammierbare Steuerungen fest, wie sie in Teil 1 der I[EC 61131 definiert sind.

Die Funktionen der Programmeingabe, des Tests, der Uberwachung, des Betriebssystems
usw. sind in Teil 1 festgelegt.

Dieser Teil der IEC 61131 legt die Syntax und Semantik der vereinheitlichten Reihe von
Programmiersprachen fiir SPS fest. Diese umifassen Textsprachen, AWL (Anweisungsliste)
und ST (Strukturierter Text) und zwei graphische Sprachen KOP (Kontaktplan) und FBS
(Funktionsbaustein-Sprache).

Ein zusétzlicher Satz von grafischen und gleichwertigen textuellen Elementen, der
Ablaufsprache (AS) genannt wird, ist zur Strukturierung der internen Organisation von
SPS-Programmen und -Funktionsbausteinen definiert. AulSerdem sind
Konfigurationselemente definiert, die zur Installation von SPS-Programmen in die SPS-
Systeme dienen...."

Die Elemente der Programmiersprachen in diesem Teil diirfen in einer interaktiven
Programmierumgebung angewendet werden. Die Festlegung derartiger Umgebungen gehort
nicht zum Geltungsbereich dieser Norm; eine solche Umgebung muss jedoch eine
Programmdokumentation in Text- oder Grafik-Formaten erzeugen kénnen, wie sie in diesem
Teil festgelegt sind.

Das Kapitel 5 "Normerfiillung" legt fest:

"Ein SPS-System, wie es in IEC 61131-1 definiert ist, das den Anspruch erhebt, vollsténdig
oder teilweise die Anforderungen diese Teils der IEC 61131 zu erfiillen, muss dies genau so
tun, wie unten beschrieben ist: ... *
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Einfihrung

In Kapitel 5.3 "Erfiillungsaussage des Herstellers" ist festgelegt:

"Der Hersteller darf eine beliebige konsistente Unfermenge von Eigenschaften, die in den
Eigenschaftentabellen aufgezéhlt sind, definieren und er muss die zur Verfligung gestellte
Untermenge in der "Erfiillungsaussage des Herstellers” bekannt geben.

Die Erfiillungsaussage des Herstellers muss in der Dokumentation enthalten sein, die dem
System beigefiigt ist oder sie muss vom System selbst erzeugt werden.

Das Format der Erflillungsaussage des Herstellers muss die folgenden Informationen liefern.
Bild 4 in der Norm zeigt ein Beispiel.

® Dije allgemeinen Informationen miissen den Namen und die Adresse des Herstellers, den
Namen und die Version des Produkis, den Typ und die Version der Steuerung und das
Ausgabedatum umfassen.

® Fiir jede implementierte Eigenschaft muss die Nummer der entsprechenden
Eigenschaftentabelle, die Eigenschaftennummer und die anwendbare
Programmiersprache angegeben werden.

e Der Titel und der Untertitel der Eigenschaftentabelle, die Beschreibung der Eigenschaft,
Beispiele, Herstellerbemerkungen usw. sind optional.

Tabelle und Eigenschaften, die nicht implementiert sind, kénnen entfallen."”

Normerfillung nach IEC 61131-3 (3rd Edition)
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Normerflllung STEP 7

Die Programmiersprachen von SIMATIC STEP 7 im TIA Portal erfiillen die Anforderungen
der IEC 61131-3 in den Eigenschaften, die gemaR folgender Tabelle beschrieben sind:

e Anweisungsliste AWL/STL (entspricht der IEC 61131-3 Sprache "AWL/IL")
e Kontaktplan KOP/LAD (entspricht der IEC 61131-3 Sprache "KOP/LD")
e Funktionsplan FUP/FBD (entspricht der IEC 61131-3 Sprache "FUP/FBD")
e Structured Control Language SCL (entspricht der IEC 61131-3 Sprache "ST")

(SCL)
e S7-GRAPH GRAPH (entspricht der IEC 61131-3 Sprache "AS/SFC")

Die Norm definiert alle standardisierten Sprachelemente in Form von Tabellen, deren Zeilen
das realisierte Feature Uber eine Nr. referenzieren.

Im Folgenden ist angegeben, welche Sprachelemente bei STEP 7 normgerecht realisiert
sind.

Zum Versténdnis der nachfolgenden Tabellen ist die genaue Kenntnis der genannten Norm
Voraussetzung.

Die englische Fassung DIN EN 61131-3 : 2013-02 (3rd Edition) ist erhaltlich beim Beuth
Verlag GmbH, 10787 Berlin, Fax +49 (030) 2601-1260.

IEC 61131-3 “PLC Programming Languages”
Implementer: Siemens AG.

Product: STEP 7 im TIA Portal

Date: 2014-07-21

This Product complies with the requirements of the standard for the following language features:

Feature |Table Number and Title / Compliantly Implementer’s
No. Feature Description implemented note
in the language (v')
LD FBD IL ST
Table 1 — Character set

1 “ISO/IEC 10646 2011 v v v v

2a Lower case characters: a, b, ¢ v v v v

2b Number sign: # See Table2 | v v v v

2c Dollar sign: $ See Table 3 |v v v v

Normerfullung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 2 - Identifiers
1 Upper case letters and numbers: 1w215 v v v v
2 Upper and lower case letters, numbers, embedded un- v v v v
derscore
3 Upper and lower case, numbers, leading or embedded v v v v
underscore
Table 3 - Comments
1 Single-line comment with // ... v v
2a Multi-line comment with (* ... *) v
2b Multi-line comment with /* ... */
3a Nested comment with (* .. (* .. *) ..%) v
3b Nested comment with /* .. /* .. */ .. */
Table 4 - Pragma
1 Pragma with { ... } curly brackets v v In Sourcefiles
von Bausteinen
Table 5 — Numeric literals
1 Integer literal -12 v v v v
2 Real literal -12.0 v v v v
3 Real literals with exponent 1.34g-12 v v v v
4 Binary literal 241111 1111 v v v v
5 Octal literals 8#377 v v v v
6 Hexadecimal literal 164FF v v v v
7 Boolean zero and one v v v v
8 Boolean FALSE and TRUE v v v v
9 Typed literal INT#-123 v v v v
Table 6 — Character string literals
Single-byte characters or character strings with “
1a Empty string (length zero) v v v v
1b String of length one or character cuar containing a single | v/ v v v
character
1c String of length one or character cHar containing the v v v v
“space” character
1d String of length one or character cHar containing the v v v v Possible using
“single quote” character feature 1g
1e String of length one or character cHar containing the v v v v
“double quote” character
1f Support of two character combinations of Table 7 v v v v

Normerfillung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 6 — Character string literals

19

Support of a character representation with ‘$’ and two
hexadecimal characters

Double-byte characters or character strings with " "

2a

Empty string (length zero)

2b

String of length one or character wcHar containing a
single character

2c

String of length one or character wcHAR containing the
“space” character

2d

String of length one or character wcHAR containing the
“single quote” character

2e

String of length one or character wcHAR containing the
“double quote” character

2f

Support of two character combinations of Table 7

29

Support of a character representation with ‘$’ and four
hexadecimal characters

Single-byte typed characters or string literals with #

3a

Typed string

3b

Typed character

Double-byte typed string literals with # (NOTE)

4a

Typed double-byte string (using “double quote” charac-
ter)

4b

Typed double-byte character (using “double quote” char-
acter)

4c

Typed double-byte string (using “single quote” character)

4d

Typed double-byte character (using “single quote” char-
acter)

Table 7 — Two-character combinations in character
strings

Dollar sign

Single quote

Line feed

Newline

Form feed (page)

Carriage return

Tabulator

(N[O lWIN|=

Double quote

NI NI PN ENE RN RN RN

NP ENIEN EN RN RN RN

NN

NI ENI ENIENI ENIRNIRN

Normerfullung nach IEC 61131-3 (3rd Edition)
Funktionshandbuch, 04/2015, ASE35932121-AA



Normerfiillung STEP 7

Table 8 — Duration literals

Duration abbreviations
1a d v v v v
1b h v v v v
1c m v v v v
1d S v v v v
1e ms v v v v
1f us (no p available.)
19 ns

Duration literals without underscore
2a short prefix v v v v
2b long prefix v v v v

Duration literals with underscore
3a short prefix v v v v
3b long prefix v v v v

Table 9 — Date and time of day literals
1a Date literal (long prefix) v v v v
1b Date literal (short prefix) v v v v
2a Long date literal (long prefix) v v v v
2b Long date literal (short prefix) v v v v
3a Time of day literal (long prefix) v v v v
3b Time of day literal (short prefix) v v v v
4a Long time of day literal (short prefix) v v v v
4b Long time of day literal (long prefix) v v v v
5a Date and time literal (long prefix) v v v v
5b Date and time literal (short prefix) v v v v
6a Long date and time literal (long prefix) v v v v
6b Long date and time literal (short prefix) v v v v

Tabelle 10 — Elementare Datentypen
1 Boolean BooL v v v v
2 Short integer sINT v v v v
3 Integer INT v v v v
4 Double integer DINT v v v v
5 Long integer LINT v v v v
6 Unsigned short integer usInT v v v v
7 Unsigned integer UINT v v v v
8 Unsigned double integer uDINT v v v v
9 Unsigned long integer ULINT v v v v
10 Real numbers REAL v v v v

10
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Normerfiillung STEP 7

Tabelle 10 — Elementare Datentypen

11 Long reals LREAL v v v v
12a Duration TIME v v v v
12b Long duration LTIME v v v v
13a Date (only) DATE v v v v
13b Long date (only) LDATE
14a Time of day (only) TIME OF DAY of TOD v v v v
14b Long time of day (only) LTIME OF DAY or LTOD v v v v
15a Date and time of Day) DATE AND TIME Or DT v v v v
15b Long date and time of day LDATE AND TIME Or LDT v v v v
16a Variable-length single-byte character string sTrRING v v v v
16b Variable-length double-byte character string wsTRING
17a Single-byte character cHar v v v v
17b Double-byte character wcuar
18 Bit string of length 8 BYTE v v v v
19 Bit string of length 16 worD v v v v
20 Bit string of length 32 pworD v v v v
21 Bit string of length 64 LworD v v v v
Table 11 — Declaration of user-defined data types and
initialization
1a Enumerated data types
1b
2a Data types with named values
2b
3a Subrange data types
3b
4a Array data types
4b
5a FB types and classes as array elements
5b
6a Structured data type v v v v
6b
7a FB types and classes as structure elements
7b
8a Structured data type with relative addressing AT
8b
9a Structured data type with relative addressing
AT and OVERLAP
10a Directly represented elements of a structure —
10b partly specified using “ *

Normerfullung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 11 — Declaration of user-defined data types and
initialization

11a
11b

Directly derived data types

12

Initialization using constant expressions

Table 12 — Reference operations

Declaration

Declaration of a reference type

Assignment and comparison

2a

Assignment reference to reference

2b

Assignment reference to parameter of function, function
block and method

2c

Comparison with NULL

Referencing

3a

REF(<variable>)
Provides of the typed reference to the variable

3b

REF(<function block instance>)

Provides the typed reference to the function block or
class instance

Dereferencing

<reference>"

Provides the content of the variable or the content of the
instance to which the reference variable contains the
reference

Table 13 — Declaration of variables

Variable with elementary data type

Variable with user-defined data type

Array

AW IN|[=

Reference

Table 14 — Initialization of variables

Initialization of a variable with elementary data type

Initialization of a variable with user-defined data type

Array

AW IN[=

Declaration and initialization of constants

NIENIRNIEN

NIENIRNIEN

NIENIENIEN
NIENIENIES

Global
constants

o

Initialization using constant expressions

Initialization of a reference

12
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Normerfiillung STEP 7

Table 15 — Variable-length ARRAY variables

Declaration using *
ARRAY [*, *, . . . ] OF data type

Standard functions LOWER_BOUND / UPPER_BOUND

2a Graphical representation
2b Textual representation

Table 16 — Directly represented variables

Location (NOTE 1)
1 Input location 1 v v v v
2 Output location o v v v v
3 Memory location M v v v v

Size
4a Single bit size X v v v v
4b Single bit size None v v v v
5 Byte (8 bits) size B v v v v
6 Word (16 bits) size w v v v v
7 Double word (32 bits) size b v v v v
8 Long (quad) word (64 bits) size LT

Addressing
9 Simple addressing 1x1
10 Hierarchical addressing using “. 20x7.5 v v v v
11 Partly specified variables using asterisk "*”

Table 17 — Partial access of ANY_BIT variables

Data Type - Access to
1a BYTE - bit vB2.3%X0 v v v v
1b WORD - bit wvw3.%x15 v v v v
1c DWORD - bit v v v v
1d LWORD - bit v v v v
2a WORD - byte vw4.$BO v v v v
2b DWORD - byte v v v v
2c LWORD - byte v v v v
3a DWORD - word v v v v
3b LWORD - word v v v v
4 LWORD - dword VL5.%D1 v v v v

Normerfullung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 18 — Execution control graphically using EN and
ENO

Usage without Ex and Exo

v Depends on the
used function

2 Usage of ex only v Depends on the
(without Exo) used function
3 Usage of Eno only
(without EN)
4 Usage of En and EnO v Depends on the
used function
Table 19 — Function declaration
1a Without result v v Void used to
FUNCTION ... END FUNCTION define
1b With result v v
FUNCTION <name> : <data type>
END _FUNCTION
2a Inputs v v
VAR INPUT...END VAR
2b Outputs v v
VAR OUTPUT...END VAR
2c In-outs v v
VAR IN OUT...END VAR
2d Temporary variables v v
VAR TEMP...END VAR
2e Temporary variables
VAR...END VAR
2f External variables
VAR EXTERNAL...END VAR
29 External constants
VAR EXTERNAL CONSTANT...END VAR
3a Initialization of inputs
3b Initialization of outputs
3c Initialization of temporary variables
Table 20 — Function call
1a Complete formal call (textual only) v v
NOTE This is used if EN/ENO is necessary in calls.
1b Incomplete formal call (textual only)
NOTE This is used if EN/ENO is not necessary in calls.
Normerfillung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 20 — Function call

2 Non-formal call (textual only)
(fix order and complete)
NOTE This is used for call of standard functions without
formal names.
3 Function without function result Void used to
define
4 Graphical representation
5 Usage of negated boolean input and output in graphical
representation
6 Graphical usage of var IN OUT
Table 21 — Typed and overloaded functions
1a Overloaded function
apD (ANY_Num to any_Num)
1b Conversion of inputs
ANY ELEMENT TO INT
2a Typed functions: Using the cor-
ADD_INT rect function is
supported by
the editor
2b Conversion:
WORD TO INT
Table 22 — Data type conversion function
1a Typed conversion
input TO output
1b Overloaded conversion
TO output
2a “Old” overloaded truncation
TRUNC
2b Typed truncation
input TRUNC output
2c Overloaded truncation
TRUNC output
3a Typed Convert of
input_BCD_TO output BCD16 and
BCD32
3b Overloaded
BCD TO output
4a Typed
input TO BCD output
4b Overloaded

TO BCD output

Normerfullung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 23 — Data type conversion of numeric data types
1 LREAL _TO_ REAL v v v v
2 LREAL _TO_ LINT v v v v
3 LREAL _TO_ DINT v v v
4 LREAL _TO_INT v v v
5 LREAL _TO_ SINT v v v
6 LREAL _TO_ ULINT v v v v
7 LREAL _TO_ UDINT v v v
8 LREAL _TO_ UINT v v v
9 LREAL _TO_ USINT v v v
10 REAL _TO_ LREAL v v v v
11 REAL _TO_ LINT v v v
12 REAL _TO_ DINT v v v
13 REAL _TO_ INT v v v
14 REAL _TO_ SINT v v v
15 REAL _TO_ ULINT v v v
16 REAL _TO_ UDINT v v v
17 REAL _TO_ UINT v v v
18 REAL _TO_ USINT v v v
19 LINT _TO_ LREAL v v v v
20 LINT _TO_ REAL v v v
21 LINT _TO_ DINT v v v v
22 LINT _TO_ INT v v v
23 LINT _TO_ SINT v v v
24 LINT _TO_ ULINT v v v v
25 LINT _TO_ UDINT v v v
26 LINT _TO_ UINT v v v
27 LINT _TO_ USINT v v v
28 DINT _TO_ LREAL v v v
29 DINT _TO_ REAL v v v
30 DINT _TO_ LINT v v v v
31 DINT _TO_ INT v v v
32 DINT _TO_ SINT v v v
33 DINT _TO_ ULINT v v v
34 DINT _TO_ UDINT v v v
35 DINT _TO_ UINT v v v
36 DINT _TO_ USINT v v v
37 INT _TO_ LREAL v v v
38 INT _TO_ REAL v v v
39 INT _TO_ LINT v v v
40 INT _TO_ DINT v v v
41 INT _TO_ SINT v v v
Normerfillung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 23 — Data type conversion of numeric data types

42 INT _TO_ ULINT v v v
43 INT _TO_ UDINT v v v
44 INT _TO_ UINT v v v
45 INT _TO_ USINT v v v
46 SINT _TO_ LREAL v v v
47 SINT _TO_ REAL v v v
48 SINT _TO_ LINT v v v
49 SINT _TO_ DINT v v v
50 SINT _TO_ INT v v v
51 SINT _TO_ ULINT v v v
52 SINT _TO_ UDINT v v v
53 SINT _TO_ UINT v v v
54 SINT _TO_ USINT v v v
55 ULINT _TO_ LREAL v v v
56 ULINT _TO_ REAL v v v
57 ULINT _TO_ LINT v v v
58 ULINT _TO_ DINT v v v
59 ULINT _TO_ INT v v v
60 ULINT _TO_ SINT v v v
61 ULINT _TO_ UDINT v v v
62 ULINT _TO_ UINT v v v
63 ULINT _TO_ USINT v v v
64 UDINT _TO_ LREAL v v v
65 UDINT _TO_ REAL v v v
66 UDINT _TO_ LINT v v v
67 UDINT _TO_ DINT v v v
68 UDINT _TO_ INT v v v
69 UDINT _TO_ SINT v v v
70 UDINT _TO_ ULINT v v v
71 UDINT _TO_ UINT v v v
72 UDINT _TO_ USINT v v v
73 UINT _TO_ LREAL v v v
74 UINT _TO_ REAL v v v
75 UINT _TO_ LINT v v v
76 UINT _TO_ DINT v v v
77 UINT _TO_ INT v v v
78 UINT _TO_ SINT v v v
79 UINT _TO_ ULINT v v v
80 UINT _TO_ UDINT v v v
81 UINT _TO_ USINT v v v
82 USINT _TO_ LREAL v v v
83 USINT _TO_ REAL v v v

Normerfullung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 23 — Data type conversion of numeric data types

84 USINT _TO_ LINT v v v
85 USINT _TO_ DINT v v v
86 USINT _TO_ INT v v v
87 USINT _TO_ SINT v v v
88 USINT _TO_ ULINT v v v
89 USINT _TO_ UDINT v v v
90 USINT _TO_ UINT v v v
Table 24 — Data type conversion of bit data types
1 LWORD _TO_ DWORD v v v
2 LWORD _TO_WORD v v v v
3 LWORD _TO_BYTE v v v
4 LWORD _TO_ BOOL v v v
5 DWORD _TO_ LWORD v v v
6 DWORD _TO_ WORD v v v
7 DWORD _TO_BYTE v v v
8 DWORD _TO_BOOL v v v
9 WORD _TO_ LWORD v v v v
10 WORD _TO_ DWORD v v v
11 WORD _TO_BYTE v v v
12 WORD _TO_ BOOL v v v
13 BYTE _TO_LWORD v v v
14 BYTE _TO_DWORD v v v
15 BYTE _TO_WORD v v v
16 BYTE _TO_BOOL v v v
17 BYTE _TO_CHAR v v v
18 BOOL _TO_ LWORD v v v
19 BOOL _TO_DWORD v v v
20 BOOL _TO_ WORD v v v
21 BOOL _TO_BYTE v v v
22 CHAR _TO_BYTE v v v
23 CHAR _TO_ WORD v v v
24 CHAR _TO_ DWORD v v v
25 CHAR _TO_ LWORD v v v
26 WCHAR _TO_ WORD
27 WCHAR _TO_DWORD
28 WCHAR _TO_ LWORD
Normerfillung nach IEC 61131-3 (3rd Edition)
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Normerfiillung STEP 7

Table 25 — Data type conversion of bit and numeric types
1 LWORD _TO_ LREAL v v v
2 DWORD _TO_ REAL v v v
3 LWORD _TO_ LINT v v v
4 LWORD _TO_ DINT v v v
5 LWORD _TO_ INT v v v
6 LWORD _TO_ SINT v v v
7 LWORD _TO_ ULINT v v v v
8 LWORD _TO_ UDINT v v v
9 LWORD _TO_ UINT v v v
10 LWORD _TO_ USINT v v v
11 DWORD _TO_ LINT v v v
12 DWORD _TO_ DINT v v v
13 DWORD _TO_ INT v v v
14 DWORD _TO_ SINT v v v
15 DWORD _TO_ ULINT v v v
16 DWORD _TO_ UDINT v v v
17 DWORD _TO_ UINT v v v
18 DWORD _TO_ USINT v v v
19 WORD _TO_ LINT v v v
20 WORD _TO_ DINT v v v
21 WORD _TO_ INT v v v
22 WORD _TO_ SINT v v v
23 WORD _TO_ ULINT v v v
24 WORD _TO_ UDINT v v v
25 WORD _TO_ UINT v v v
26 WORD _TO_ USINT v v v
27 BYTE _TO_LINT v v v
28 BYTE _TO_DINT v v v
29 BYTE _TO_INT v v v
30 BYTE _TO_ SINT v v v
31 BYTE _TO_ ULINT v v v
32 BYTE _TO_ UDINT v v v
33 BYTE _TO_ UINT v v v
34 BYTE _TO_ USINT v v v
35 BOOL _TO_ LINT v v v
36 BOOL _TO_ DINT v v v
37 BOOL _TO_ INT v v v
38 BOOL _TO_ SINT v v v
39 BOOL _TO_ ULINT v v v
40 BOOL _TO_ UDINT v v v
41 BOOL _TO_ UINT v v v
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Table 25 — Data type conversion of bit and numeric types
42 BOOL _TO_ USINT v v v
43 LREAL _TO_ LWORD v v v
44 REAL _TO_ DWORD v v v
45 LINT _TO_ LWORD v v v
46 LINT _TO_ DWORD v v v
47 LINT _TO_ WORD v v v
48 LINT _TO_BYTE v v v
49 DINT _TO_ LWORD v v v
50 DINT _TO_ DWORD v v v
51 DINT _TO_WORD v v v
52 DINT _TO_BYTE v v v
53 INT _TO_ LWORD v v v
54 INT _TO_DWORD v v v
55 INT _TO_ WORD v v v
56 INT _TO_BYTE v v v
57 SINT _TO_ LWORD v v v
58 SINT _TO_DWORD v v v
59 SINT _TO_WORD v v v
60 SINT _TO_BYTE v v v
61 ULINT _TO_ LWORD v v v v
62 ULINT _TO_ DWORD v v v
63 ULINT _TO_ WORD v v v
64 ULINT _TO_BYTE v v v
65 UDINT _TO_ LWORD v v v
66 UDINT _TO_ DWORD v v v
67 UDINT _TO_ WORD v v v
68 UDINT _TO_BYTE v v v
69 UINT _TO_ LWORD v v v
70 UINT _TO_ DWORD v v v
71 UINT _TO_ WORD v v v
72 UINT _TO_BYTE v v v
73 USINT _TO_ LWORD v v v
74 USINT _TO_ DWORD v v v
75 USINT _TO_ WORD v v v
76 USINT _TO_BYTE v v v
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Table 26 — Data type conversion of date and time types

LTIME _TO_TIME

TIME _TO_LTIME

LDT _TO_DT

AW IN|[=

LDT _TO_ DATE

LDT _TO_LTOD

LDT _TO_TOD

DT _TO_LDT

® | N[O

DT _TO_ DATE

DT _TO_LTOD

DT _TO_TOD

11

LTOD _TO_TOD

12

TOD _TO_LTOD

N PN RN ENES EN ENESESENESES

NIENIENI NI RN NI RS ENE PN PR RN RN

NP PN NI RN PN PN ENI ENE RN PN RN

Table 27 — Data type conversion of character types

WSTRING _TO_ STRING

WSTRING _TO_ WCHAR

STRING _TO_WSTRING

STRING _TO_ CHAR

WCHAR _TO_ WSTRING

WCHAR _TO_ CHAR

CHAR _TO_ STRING

(N[O WIN|=

CHAR _TO_ WCHAR

Table 28 — Numerical and arithmetic functions

General functions

ABS (x)

SORT (x)

Logarithmic functions

LN (x)

LOG (x)

a

EXP (x)

N

N

<

\

Trigonometric functions

SIN (x)

COS (x)

TAN (x)

ASIN (x)

= [© |00 |N|O®

ACOS (x)

NIENIENIENIES

NIENENIENIEN

NP NS

NIENIENIRNIEN
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Table 28 — Numerical and arithmetic functions

11

ATAN (x)

12

ATAN2 (y, X)

| ATANZ
ANY REAL--|Y -—ANY REAT
BNY RELL--|X

Table 29 — Arithmetic functions

Extensible arithmetic functions

Addition

<

<

\

N =

Multiplication

<

<

\

Non-extensible arithmetic functions

Subtraction

Division

Modulo

Exponentiation

N[l |w

Move

NAENIENENIEN

NAENIENIENIEN

NIENENIENIEN

Table 30 — Bit shift functions

Shift left SHL

Shift right SHR

Rotation left ROL

AW IN|[=

Rotation right ROR

NIENIRNIES

NIENIRNIES

NIENENIES
NN

Table 31 — Bitwise Boolean functions

And (&)

Or (>=1)

Exclusive Or

AW IN[=

Not

NIENIRNIEN

NIENIRNIEN

NIENIENIEN
NIENIENIES

Table 32 — Selection functions

Move MOVE
(assignment)

Binary selection SEL

Extensible MAX
maximum function

Extensible MIN
minimum function

22

Normerfillung nach IEC 61131-3 (3rd Edition)
Funktionshandbuch, 04/2015, ASE35932121-AA



Normerfiillung STEP 7

Table 32 — Selection functions

5 Limiter LIMIT v v v v
6 Extensible multiplexer MUX v v v v
Table 33 — Comparison functions
1 Decreasing sequence GT > v v v v
2 Monotonic sequence GE >= v v v v
3 Equality EQ = v v v v
4 Monotonic sequence LE <= v v v v
5 Increasing sequence LT < v v v v
6 Inequality NE <> v v v v
Table 34 — Selection functions
1 String length LEN v v v v
2 Left LEFT v v v v
3 Right RIGHT v v v v
4 Middle MID v v v v
5 Extensible CONCAT v v v v
concatenation
6 Insert INSERT v v v v
7 Delete DELETE v v v v
8 Replace REPLACE v v v v
9 Find FIND v v v v
Table 35 — Numerical functions of time and duration data
types
1a ADD v
1b ADD TIME v v
1c ADD LTIME v v
2a ADD v
2b ADD _TOD TIME v v
2 ADD_LTOD LTIME v v
3a ADD v
3b ADD DT TIME v v
3c ADD LDT LTIME v v
4a SUB 4
4b SUB TIME v v
4c SUB_LTIME v v
5a SUB v
5b SUB_DATE DATE v v
5c SUB_LDATE_LDATE v v
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Table 35 — Numerical functions of time and duration data

types
6a SUB v
6b SUB_TOD TIME
6c SUB_LTOD LTIME
7a SUB v
7b SUB_TOD TOD
7c SUB_TOD_TOD
8a SUB v
8b SUB_DT TIME
8c SUB_LDT LTIME
9a SUB v
9b SUB_DT_DT
9c SUB_LDT_LDT
10a MUL v
10b MUL TIME
10c MUL LTIME
11a DIV v
11b DIV _TIME
11¢ DIV LTIME

Table 36 — Additional functions of time data types

CONCAT and SPLIT
1a CONCAT_ DATE TOD v
1b CONCAT DATE_LTOD v
2 CONCAT_ DATE
3a CONCAT_TOD
3b CONCAT_LTOD
4a CONCAT DT
4b CONCAT LDT

Split time data types
5 SPLIT DATE
Ba SPLIT TOD
6b SPLIT LTOD
7a SPLIT DT
7b SPLIT LDT

Get day of the week
8 DAY OF WEEK
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Table 37 — Function for endianess conversion
1 TO BIG _ENDIAN TO BIG _ENDIAN
2 TO LITTLE ENDIAN TO LITTLE ENDIAN
3 BIG_ENDIAN TO FROM BIG_ENDIAN
4 LITTLE _ENDIAN_TO FROM_LITTLE ENDIAN
Table 38 — Functions of enumerated data types
1 SEL
2 MUX
3 EQ
4 NE
Table 39 — Validate functions
IS _VALID
2 IS _VALID BCD

Table 40 — Function block type declaration

1 Declaration of function block type v v v v

FUNCTION BLOCK ...
END FUNCTION BLOCK

2a Declaration of inputs v v v v
VAR INPUT ... END VAR

2b Declaration of outputs v v v v
VAR OUTPUT ... END VAR

2c Declaration of in-outs v v v v

VAR IN OUT ... END VAR

2d Declaration of temporary variables v v v v
VAR TEMP ... END VAR

2e Declaration of static variables v v v v
VAR ... END VAR

2f Declaration of external variables
VAR EXTERNAL ... END VAR

29 Declaration of external variables
VAR EXTERNAL CONSTANT ... END VAR

3a Initialization of inputs v v v v

3b Initialization of outputs v v v v

3c Initialization of static variables v v v v

3d Initialization of temporary variables

- EN/ENO inputs and outputs See table 18

4a Declaration of rRETAIN qualifier v v v v

on input variables

4b Declaration of rRETAIN qualifier v v v v
on output variables

4c Declaration of Non ReTaIN qualifier v v v v
on input variables
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Table 40 — Function block type declaration
4d Declaration of non RETAIN qualifier v v
on output variables
4e Declaration of reTAIN qualifier v v
on static variables
4f Declaration of non RETAIN qualifier v v
on static variables
5a Declaration of reTAIN qualifier
on local FB instances
5b Declaration of non RETAIN qualifier
on local FB instances
6a Textual declaration of
- rising edge inputs
6b - falling edge inputs (textual)
7a Graphical declaration of
- rising edge inputs (>)
b Graphical declaration of
- falling edge inputs (<)
Table 41 — Function block instance declaration
1 Declaration of FB instance(s) v v
2 Declaration of FB instance
with initialization of its variables
Table 42 — Function block call
1 Complete formal call (textual only) v v
Is used if EN/ENO is necessary in calls.
2 Incomplete formal call (textual only) v v
3 Graphical call
4 Graphical call with negated boolean input and output
5a Graphical call with usage of var IN ouT
5b Graphical call with assignment of var 1IN ouT to a vari-
able
6a Textual Call with separate assignment of input v v
FB Instance.Input := x;
6b Graphical call separate assignment of input
7 Textual Output read after FB call v v
x:= FB Instance.Output;
8a Textual output assigned in FB call v v
8b Textual output assigned in FB call with negation
9a Textual call with function block instance name as input
9b Graphical call with function block instance name as input
10a Textual call with function block instance name as
VAR IN OUT

26
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Table 42 — Function block call

10b

Graphical call with function block instance name as
VAR IN OUT

11a

Textual call with function block instance name as exter-
nal variable

11b

Graphical call with function block instance name as ex-
ternal variable

Table 43 — Standard bistable function blocks

1a

Bistable function block (set dominant): sr (s1, R, 01)

-]
BOOL---151 Ql|---BOOL
BOCL---IR

)

1b

Bistable function block (set dominant)
with long input names: srR (SET1, RESET, Q1)

| SR
BOOL---| SET1 Q1|---BOOL
BOOL---|BESET

2a

RS
BOOL---15 Ql1---BOOL
BOOL---|R1

2b

Bistable function block (reset dominant)
with long input names: RS (SET, RESET1, Q1)

————————— +
R3
BOOL-—-| SET Ql | ---BOOL
BOOL-——|R1
————————— +
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Table 44 — Standard edge detection function blocks
1 Rising edge detector: R_TRIG (CLK, Q)
————————— + v v v
R TRIG |
BOOL --|CLE Ql-- BOOL
e +
2 Falling edge detector: F_TRIG(CLK, Q)
__________ v v v
T TRIG
BOCL —--|CLKE Q1-- BOOL
Table 45 — Standard counter function blocks
Up-Counter
1a CTU_INT(CU, R, PV, Q, CV) OF CTU(..) v v v v
——————— +
CT I
BOOL———i cu 2] -—-BOCL
BOCL---|R I
INT---1BV CW|---INT
——————— +
and also:
_____________ +
CIU_INT I
BOOL——->=CT Q] -—-BOGL
BOOL---IR I
INT-—--| BV CW|---INT
_____________ +
1b CTU_DINT PV, CV: DINT v v v v
1c CTU_LINT PV, CV: LINT v/ v/ v v
1d CTU_UDINT PV, CV: UDINT 4 v v 4
1e CTU_ULINT (CD, LD, PV, CV) PV, CV: ULINT v v v v
Normerfillung nach IEC 61131-3 (3rd Edition)
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Table 45 — Standard counter function blocks

Down-counters

2a CTD_INT(CD, LD, PV, Q, CV) or CTD v V4 v v
+——— +
| CTD |
BOOL--->CD0 Q|-—--BOCL
BOOL---|LD |
INT---|EFV CWV|---INT
fm———— +
and also:
tmmm +
| CID_INT |
BOOL-———2>CD Q|-—-BOOL
BOOL---|LD |
INT-——|EV CV|-——-INT
tmmm—————— +
2b CTD DINT PV, CV: DINT v/ v 7 v
2c CTD_LINT PV, CV: LINT v v v v
2d CTD _UDINT PV, CV: UDINT v v v v
%2e CTD ULINT PV, CV: UDINT v/ v 7 v

Up-down counters

3a CTUD INT(CD, LD, PV, Q, CV) or CTUD(..) 4 4 v 4
| CTUD |
BOOL--->CU QU | ---BOOL
BOOL--->CD QD] ---BOCL
BOOL--- IR |
BOOL--- | LD |
INT---|B% CV|---INT
+ ____________
and also:
CIUD_INT |
BOOL--->C0 QU] -—-BOCL
BOOL--->CD QD] -—-BOGCL
BOOL---E
BOOL---|LD |
INT=-==EV CV|---INT
3p CTUD_DINT PV, CV: DINT 4 4 v 4
3c CTUD LINT PV, CV: LINT v v v v
3d CTUD UDINT PV, CV: UDINT 4 4 v 4
3e CTUD_ULINT PV, CV: ULINT 4 4 v 4
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Table 46 — Standard timer function blocks
1a Pulse, overloaded Tp
1b Pulse using TIME v v
1c Pulse using LTIME v v
2a On-delay, overloaded Ton
2b On-delay using TIME v v
2c On-delay using LTIME v v
2d On-delay, overloaded (Graphical)
3a Off-delay, overloaded Tor
3b Off-delay using TIME v v
3c Off-delay using LTIME v v
3d Off-delay, overloaded (Graphical)
Table 47 — Program declaration
1 Declaration of a program
PROGRAM ... END PROGRAM
2a Declaration of inputs
VAR INPUT ... END VAR
2b Declaration of outputs
VAR OUTPUT ... END VAR
2c Declaration of in-outs
VAR IN OUT ... END VAR
2d Declaration of temporary variables
VAR TEMP ... END VAR
2e Declaration of static variables
VAR ... END VAR
2f Declaration of external variables
VAR EXTERNAL ... END VAR
29 Declaration of external variables
VAR EXTERNAL CONSTANT ... END VAR
3a Initialization of inputs
3b Initialization of outputs
3c Initialization of static variables
3d Initialization of temporary variables
4a Declaration of rRETAIN qualifier
on input variables
4b Declaration of rRETAIN qualifier
on output variables
4c Declaration of Non RETAIN qualifier
on input variables
4d Declaration of Non RETAIN qualifier
on output variables
4e Declaration of rReETAIN qualifier
on static variables
4f Declaration of non RETAIN qualifier

on static variables
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Table 47 — Program declaration

5a Declaration of reTATIN qualifier
on local FB instances

5b Declaration of non ReTaIN qualifier
on local FB instances

6a Textual declaration of
- rising edge inputs

6b Textual declaration of
- falling edge inputs (textual)

7a Graphical declaration of
- rising edge inputs (>)

b Graphical declaration of
- falling edge inputs (<)

8a VAR GLOBAL...END VAR declaration
within a PROGRAM

8b VAR _GLOBAL CONSTANT declarations
within PrROGRaM type declarations

9 VAR ACCESS...END VAR declaration
within a PROGRAM
Table 48 — Class

1 CLASS ... END CLASS

1a FINAL specifier
Adapted from function block

2a Declaration of variables var ... END var

2b Initialization of variables

3a RETAIN qualifier
on internal variables

3b NON_RETAIN qualifier
on internal variables

4a VAR _EXTERNAL declarations within class type declara-
tions

4b VAR _EXTERNAL CONSTANT declarations within class type
declarations
Methods and specifiers

5 METHOD. . .END_METHOD

5a PUBLIC specifier

5b PRIVATE specifier

5c INTERNAL specifier

5d PROTECTED specifier

5e FINAL specifier
Inheritance

6 EXTENDS

7 OVERRIDE

8 ABSTRACT
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Table 48 — Class
Access reference
9a THIS
9b SUPER
Variable access specifiers
10a PUBLIC specifier
10b PRIVATE specifier
10c INTERNAL specifier
10d PROTECTED specifier
Polymorphism
11a with VAR_IN_OUT
11b with reference
Table 49 - Class instance declaration
1 Declaration of class instance(s) with default initialization
2 Declaration of class instance
with initialization of its public variables
Table 50 - Textual call of methods — Formal and non-
formal parameter list
1a Complete formal call (textual only)
Shall be used if EN/ENO is necessary in calls.
1b Incomplete formal call (textual only)
Shall be used if EN/ENO is not necessary in calls.
2 Non-formal call (textual only)
(fix order and complete)
Table 51 — Interface
1 INTERFACE ... END INTERFACE
Methods and specifiers
2 METHOD. . .END_METHOD
Inheritance
3 EXTENDS
Usage of interface
4a IMPLEMENTS interface
4b IMPLEMENTS multi-interfaces
4c Interface as type of a variable
Normerfillung nach IEC 61131-3 (3rd Edition)
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Table 52 — Assignment Attempt

1 Assignment attempt with interfaces using 2=
2 Assignment attempt with references using 2=
Table 53 — Object oriented function block
1 Object oriented Function block
1a FINAL specifier
Methods and specifiers
5 METHOD. . .END_METHOD
5a PUBLIC specifier
5b PRIVATE specifier
5c INTERNAL specifier
5d PROTECTED specifier
5e FINAL specifier
Usage of interface
6a IMPLEMENTS interface
6b IMPLEMENTS multi-interfaces
6¢ Interface as type of a variable
Inheritance
7a EXTENDS
7b EXTENDS
8 OVERRIDE
9 ABSTRACT
Access reference
10a THIS
10b SUPER
10¢ SUPER ()
Variable access specifiers
11a PUBLIC specifier
11b PRIVATE specifier
11c INTERNAL specifier
11d PROTECTED specifier
Polymorphism
12a with VAR IN oUT
with equal signature
12b With var 1IN oUT
with compatible signature
12¢ with reference
with equal signature
12d with reference

with compatible signature
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Table 54 — SFC step Valid for SFC
(Graph)
1a Step — graphical form with directed links v
1b Initial step — graphical form with directed link v
2a Step — textual form without directed links
2a Initial step — textual form without directed links
3a Step flag — general form *** . x = BOOL#1 v
when *** is active, BooL#0 otherwise
3b Step flag — direct connection of Boolean variable v
=+ X to right side of step
4 Step elapsed time — general form v
*** T = a variable of type TIME
Table 55 — SFC transition and transition condition Valid for SFC
(Graph)
1 Transition condition physically or logically adjacent to the
transition using ST language
2 Transition condition physically or logically adjacent to the v
transition using LD language
3 Transition condition physically or logically adjacent to the v
transition using FBD language
4 Use of connector
5 Transition condition: Using LD language
6 Transition condition: Using FBD language
7 Textual equivalent of feature 1 using ST language
8 Textual equivalent of feature 1 using IL language
9 Use of transition name v
10 Transition condition using LD language
11 Transition condition using FBD language
12 Transition condition using IL language
13 Transition condition using ST language
Table 56 — SFC declaration of actions Valid for SFC
(Graph)
1 Any Boolean variable declared in a var or VAR _OUTPUT v
block, or their graphical equivalents, can be an action.
2| Graphical declaration in LD language
2s Inclusion of SFC elements in action
2f Graphical declaration in FBD language
3s Textual declaration in ST language
3i Textual declaration in IL language

34
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Table 57 — Step/action association Valid for SFC
(Graph)
Action block physically or logically adjacent to the step v
2 Concatenated action blocks physically or logically adja- v
cent to the step
3 Textual step body
4 Action block "d" field
Table 58 — Action block Valid for SFC
(Graph)
+omm—— e +omm—— +
-—1 "a™ | "B "e" | -—
e e +ommme +
I o I
I I
o +
"a" : Qualifier as per 6.7.4.5
2 "p" : Action name
3 "c" : Boolean "indicator" variables
(deprecated)
"d" : Action using:
4i IL language
4s ST language
4] LD language
4f FBD language
5l Use of action blocks LD
5f Use of action blocks in FBD
Table 59 - Action qualifiers Valid for SFC
(Graph)
1 Non-stored (null qualifier) None
2 Non-stored N v
3 overriding Reset R v
4 Set (Stored) S v
5 time Limited L v
6 time Delayed D v
7 Pulse P
8 Stored and time Delayed SD
9 Delayed and Stored DS
10 Stored and time Limited SL
11 Pulse (rising edge) Pl
12 Pulse (falling edge) PO
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Table 60 — Action control features
1 With final scan v
2 Without final scan
Table 61 — Sequence evolution — graphical Valid for SFC
(Graph)
1 Single sequence v
2a Divergence of sequence v
with left to right priority
2b Divergence of sequence
with numbered branches
2c Divergence of sequence
with mutual exclusion
3 Convergence of sequence v
4a Simultaneous divergence v
after a single transition
4b Simultaneous divergence v
after conversion
4c Simultaneous convergence v
before one transition
4d Simultaneous convergence v
before a sequence selection
5a,b,c Sequence skip v
6a, b, ¢ | Sequence loop v
7 Directional arrows v
Table 62 — Configuration and resource declaration
1 CONFIGURATION. ..END CONFIGURATION VAR GLOBAL
2 VAR GLOBAL. ..END VAR Within CONFIGURATION >> Definition
3 RESOURCE. . .ON ...END RESOURCE ?IS PLCVariab-
e
4 VAR _GLOBAL. ..END_VAR Within RESOURCE
5a Periodic Task Tasks werden
5b Non-periodic Task bei STEP 7 in
Form von Or-
ganisations-
bausteinen
(OBs) zur Ver-
figung gestellt
6a wiTH for PROGRAM to TASK association
6b WITH for FUNCTION BLOCK to TASK association
6¢ PROGRAM With no TAsk association
7 Directly represented variables in vAR GLOBAL
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Table 62 — Configuration and resource declaration

8a Connection of directly represented variables to proGrRAM
inputs
8b Connection of GLoBAL variables to ProGRAM inputs
9a Connection of ProGRAM outputs to directly represented
variables
9b Connection of PROGRAM outputs to GLOBAL variables
10a VAR_ACCESS...END VAR
10b Access paths to directly represented variables
10c Access paths to PROGRAM inputs
10d Access paths to GLOBAL variables in RESOURCES
10e Access paths to GLOBAL variables in CONFIGURATIONS
10f Access paths to PrRoGRAM outputs
10g Access paths to proGraM internal variables
10h Access paths to function block inputs
10i Access paths to function block outputs
11a VAR_CONFIG...END VAR to variables.
This feature shall be supported if the feature “partly de-
fined” with “»” in Table 16 is supported.
11b VAR_CONFIG...END VAR to components of structures
12a VAR GLOBAL CONSTANT iN RESOURCE
12b VAR _GLOBAL CONSTANT iN CONFIGURATION
13a VAR _EXTERNAL iN RESOURCE
13b VAR EXTERNAL CONSTANT iN RESOURCE
Table 63 — Task
1a Textual declaration of periodic Task
1b Textual declaration of non-periodic Task
Graphical representation of Tasks Tasks werden
(general form) bei STEP 7 in
2a Graphical representation of Form von Or-
periodic TASKS (with INTERVAL) ganisations-
- - bausteinen
2b Graphical representation of (OBs) zur Ver-
non-periodic TAsk (with SINGLE) figung gestellt
3a Textual association with PROGRAMS
3b Textual association with function blocks
4a Graphical association with PROGRAMS
4b Graphical association with
function blocks within PROGRAMS
5a Non-preemptive scheduling
5b Preemptive scheduling
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Table 64 — Namespace

1a

Public namespace (without access specifier)

1b

Internal namespace (with INTERNAL specifier)

Nested namespaces

Variable access specifier INTERNAL

Method access specifier INTERNAL

g~ W

Language element with access specifier INTERNAL :

e User-defined data types
- using keyword TYPE

e Functions

¢ Function block types
e Classes

e Interfaces

Table 65 — Nested namespace declaration options

Lexically nested namespace declaration
Equivalent to feature 2 of Table 64

Nested namespace declaration by fully qualified name

Mixed lexically nested namespace and namespace
nested by fully qualified name

Table 66 — Namespace directive USING

USING in global namespace

USING in other namespace

USING in POUs

e Functions

e Function block types
e Classes

¢ Methods

e Interfaces

Table 67 — Parenthesized expression for IL language

Parenthesized expression beginning with explicit opera-
tor:

Parenthesized expression (short form)

38
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Table 68 — Instruction list operators

1 LD N
2 ST N
3 S, R
4 AND N, (
5 & N, |
6 OR N, (
7 XOR N, (
8 NOT
9 ADD (
10 SUB (
1 MUL (
12 DIV (
13 MOD (
14 GT (
15 GE (
16 EQ (
17 NE (
18 LE (
9 LT (
20 JMP C, N
21 CAL Cc, N
22 RET C, N
23 )
24 ST?
Table 69 - Calls for IL language
1a Function block call with non-formal parameter list
1b Function block call with formal parameter list
2 Function block call with load/store of standard input
parameters
3a Function call with formal parameter list
3b Function call with non-formal parameter list
4a Method call with formal parameter list
4b Method call with non-formal parameter list
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Table 70 — Standard function block operators for IL lan-

guage
1 SR S1,R
2 RS S,R1
3 F/R_TRIG CLK
4 CTU CU,R, PV cv, 0, also

RESET
5 CTD CD, PV v, 0
6 CTUD CU,CD/R, PV cv, Qu,QD, also
RESET

7 TP IN, PT v, 0
8 TON IN, PT v, 0
9 TOF IN, PT v, 0

Table 71 — Operators of the ST language
1 Parentheses (expression) v
2 Evaluation of result of func- | Identifier v

tion and method (parameter list)

—if a result is declared
3 Dereference "
4 Negation - v
5 Unary Plus + v
5 Complement NOT v
7 Exponentiationb *x v
8 Multiply * v
9 Divide / v
10 Modulo MOD v
11 Add + v
12 Subtract - v
13 Comparison <, >, <=, >= v
14 Equality = v
15 Inequality <> v
16a Boolean anD & v
16b Boolean anD AND v
17 Boolean Exclusive or XOR v
18 Boolean or OR v
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Table 72 — ST language statements

Assignment
1 Variable := expression;
1a Variable and expression of elementary data type
1b Variables and expression of different elementary data
types with implicit type conversion according Figure 11
1c Variable and expression of user-defined type
1d Instances of function block type
Call
2a Function call
2b Function block call and FB output usage
2c Method call
3 RETURN
Selection
4 IF ...
THEN ...
ELSIF ... THEN ...
ELSE ...END IF
5 CASE ... OF
ELSE ...
END CASE
Iteration
6 FOR ... TO ... BY ... DO
. END FOR
7 WHILE ... DO
END WHILE
8 REPEAT ...
UNTIL ...
END REPEAT
9 CONTINUE
10 EXIT an iteration
11 Empty Statement
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Table 73 — Graphic execution control elements

Unconditional

jump condition, jump target

jump
1a FBD language 1---->>LABELA
1 LD I !
b anguage +---->>LABELA |
Conditional jump
2a FBD language Example:
jump condition, jump target
X—-——>>LABELE
+——1
g |-——->>NEXT
|
fo——+
NEXT :
+-——+
»=1|-—-b0Outd
I
+-—+
2b LD language Example:

| X
+-] |---->>*LABELB
|
I
| bvarsd bvarsd
+===| |-——=1 |-—->>HEXI
I
|
NEXT:
| bvars bOutd |
+-—=] |==——t-——- [ 1=-—--+
| bvarel |
+—=] |—+ |
I |
Conditional return
3a LD language X
+--| |---<EETUEN>
3b FBD language X---<RETURN>
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Table 73 — Graphic execution control elements

Unconditional
return
4 LD language
+-——<RETURN>
Table 74 — Power rails and link elements
1 Left power rail |
(with attached horizontal R
link) |
2 Right power rail |
(with attached horizontal ———y
link) |
3 Horizontal link | 77777777777
4 Vertical link |
(with attached horizontal S
links) ———
|
+____
Table 75 — Contacts
Static contacts
1 Normally open contact N
—_ | -
2 Normally closed contact A
J— | ,."' J—
Transition-sensing contacts
3 Positive transition-sensing Kk E
contact -=|Pl--
4 Negative transition-sensing X%
contact -—|HI-
5a Compare contact (typed) <operand 1>
l<cmp=>
o |
=pperand 2=
5b Compare contact, (over- =operand 1=
loaded) |=.:mp=|
=pperand 2=

Normerfullung nach IEC 61131-3 (3rd Edition)

Funktionshandbuch, 04/2015, ASE35932121-AA

43



Normerfiillung STEP 7

Table 76 — Coils
COiI * ok k ( )7
2 Negated coil e == (/) =
Latched coils
3 Set (latch) coil == (8) =
4 Reset (unlatch) coil e == (R) =
Transition-sensing coils
8 Positive transition-sensing | *** = (F)~
coil
9 Negative transition-sensing | *** —~ (N)—
coil
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