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Regulations
Concerning the Setting up of Installations

Apart from the basic "Regulations for the Setting up of
Power Installations” DIN VDE* 0100 and for "The Rating of
Creepage Distances and Clearances” DIN VDE 0110 Part 1
and Part 2 the regulations "The Equipment of Power In-
stallations with Electrical Components” DIN VDE 0160
in conjunction with DIN VDE 0660 Part 500 have to be
taken into due consideration.

Further attention has to be paid to DIN VDE 0113 Part 1
and Part 200 in case of the control of working and pro-
cessing machines. If operating elements are to be mount-
ed near parts with dangerous contact voltage DIN VDE
0106 Part 100 is additionally relevant.

If the protection against direct contact according to DIN
VDE 0160 is required, this has to be ensured by the user
(e.g. by incorporating the elements in a switch-gear cabi-
net). The devices are designed for pollution severity 2 in
accordance with DIN VDE 0110 Part 1. If higher pollution
is expected, the devices must be installed in appropriate
housings.

The user has to guarantee that the devices and the com-
ponents belonging to them are mounted following these
regulations. For operating the machines and installations,
other national and international relevant regulations, con-
cerning prevention of accidents and using technical work-
ing means, also have to be met.

The Advant Controller 31 (AC31) standard devices are
designed according to IEC 1131 Part 2. Meeting this reg-
ulation, they are classified in overvoltage category Il which
is in conformance with DIN VDE 0110 Part 2.

Forthe direct connection of AC31 devices, which are pow-
ered with or coupled to AC line voltages of overvoltage
category lll, appropriate protection measures correspond-
ing to overvoltage category Il according to IEC-Report 664/
1980 and DIN VDE 0110 Part 1 are to install.

Equivalent standards:

DIN VDE 0110 Part 1 corresponds to IEC 664

DIN VDE 0113 Part 1 corresponds to EN 60204 Part 1
DIN VDE 0660 Part 500 corresponds to EN 60439-1
corresponds to IEC 439-1

All rights reserved to change design, figures, size, weight,
prices etc.

* VDE stands for "Association of German Electrical En-
gineers”.

ABB Schalt- und Steuerungstechnik GmbH Heidelberg



Detailed description of the connection elements

Introduction

Safety-related connection elements (S-CEs) may only
be used in the safety-related user program module
S_APP-S. The normal connection elements can be found
in volume 7 of the 907 PC 331 file.

S-CEs work with internal redundancy and diversity and
trigger a program abort in case of internal errors (error
FK2 with LED).

Due to the redundant programming, errors in the pro-
gram memory are covered. The diverse programming

of functions allows to detect processing errors in the pro-
gram.

Due to this, some of the CEs require the input of redun-
dant parameters.

All input parameters at the S-CEs are subject to a value
range check, i.e. for S-CEs with binary values in the S
format it is checked whether the input value is 0001, or
FFFE,. In case of word values it is checked whether the
input value is TRUE and presented as 2's complement.
In case of an error, the program is aborted.

Value Storage value Representation in
Binary value 0 FFFEH -2
Binary value 1 0001H +1
Word value +32767 | 7FFF, (TRUE) +32767
8001, (2's complement) -32767
+32766 | 7FFE, (TRUE) +32766
8002, (2's complement) -32766
+1| 0001, (TRUE) +1
FFFF, (2's complement) -1
0| 0000, (TRUE) 0
0000, (2's complement) 0
-1 FFFF, (TRUE) -1
0001, (2's complement) +1
-32766 | 8002, (TRUE) -32766
7FFE, (2's complement) +32766
-32767 | 8001, (TRUE) -32767
7FFF,, (2's complement) +32767

e Binary data are stored as word value:
- 0->FFFEH
- 1->0001H

e Forword data 2 words each are stored:
- oneas TRUE value and one as

- 2’scomplement
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Instructions for use

The description for safety-related connection elements

is represented as follows.

Function

Multiplication

The S-CE carries out the multiplication of two words which
are assigned to the S-CE inputs as TRUE and in 2's com-
plement. The result is assigned to the outputs A0 and
ANO as TRUE and in 2’s complement.

R SW  Ef
S EIN
S_* E20
_ |1
I S2N0
— E1 A0 S =W A0
— EIN ANO [— ANO
—1 E20
—1 E2NO

Available as of:

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1IN WORD EW, MW, AW, KW Data word 1, 2's complement A
E20 WORD EW, MW, AW, KW Data word 2, TRUE

E2NO WORD EW, MW, AW, KW Data word 2, 2’s complement

A0 WORD Mw Result of the multiplication, TRUE

ANO WORD MW Result of the multiplication, 2’s complement

CE data

Output updating: yes —
Number of historical values: none

ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out the multiplication of two words which
are assigned to the S-CE inputs as TRUE and in 2's com-
plement. The result is assigned to the outputs A0 and
ANO as TRUE and in 2's complement.

The inputs E20 and E2NO and the outputs A0 and ANO
can be doubled in pairs. The inputs and outputs cannot
be inverted.

Parameter overview
E1 is the CE input to which operand 1 is assigned.

E1N is the CE input to which the 2’s complement of oper-

and 1 is assigned. T

E20 is the CE input to which operand 2 is assigned.

E2NO is the CE input to which the 2’s complement of
operand 2 is assigned.

A0 is the CE output to which the result of the multiplica-
tion is output as TRUE.

ANO is the CE output to which the result of the multiplica-
tion is output as 2’s complement.

907 PC 338 / Issued: 08.99
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__—Call name in FBD

Representation of the S-CE
in FBD and IL

Parameters:
Inputs/outputs

Data types
Permitted operands
Description

— Other CE data

— Detailed description

Further explanations
FBD/LD

The inputs of the CE are assigned to the left, the outputs

to the right.

If input or output parameters are written in /falics, this

CE data

Output updating: indicates whether the output is updat-

ed in each cycle. If "no”, the connection to other CEs is

not possible.

means that they are not displayed after the S-CE is called.
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Safety-related CEs

CE name Function Page
Group 1 Read/Write 1/0 modules
S_LEB Read S Input Module BINARY 4
S LEA Read S Input Module ANALOG 6
S_LAB Read S Output Module BINARY 8
S_SAB Write S Output Module BINARY 10
Group 2 Word and Arithmetical functions
S_=W Allocation WORD 12
S_+ Addition 13
S_- Subtraction 14
S_* Multiplication 15
S_: Division 16
S_BEG Limiter 17
S_IDL Indirect Read 18
S_AWT Selection Gate WORD 19
S_SQRT Square Root 20
S_INIT Initialization of Flag Ranges 21
S_INSK Initialization of Step Chains 22
S_FKG Function Generator 23
S_ISK Interrogation of a Step 25
S_=SK Setting a Step 26
Group 3 Comparator
S =7 Comparison Equal 27
S < Comparison Less than 28
S <= Comparison Less than or Equal to 29
S > Comparison Greater 30
S >= Comparison Greater than or Equal to 31
S <> Comparison Unequal 32
Group 4 Logical Operations, Converter S into Not S and

vice versa, Memory Functions
S_ & Logical AND 33
S_/ Logical OR 34
S_ = Allocation BINARY 35
S_WI/S Conversion S into S Format 36
S_B/S Conversion BINARY into S Format 37
S_S/W Conversion S Format into WORD 38
S_S/B Conversion S Format into BINARY 39
S_=S Set Memory 40
S_=R Reset Memory 41
S_SR Reset Memory, Dominating 42
S_RS Set Memory, Dominating 43
S_AWTB Selection Gate, BINARY 44
Group 5 Special Functions
S_ABO Abort 45
S_SPBM Jump to Label 46
S CRC8 Generation of CRC8 Check Sum 47
S_TSYN Synchronization, Monitoring of the Time Base 48
Group 6 Time Functions
S_ESV ON Delay 49
S_ASV OFF Delay 51
S_|+ Positive Edge 53
S_|- Negative Edge 54

The safety-related CEs are included in the library .. \BIB\AC31-S.VE1/VE2/VE3
together with the AC31 standard CEs.
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Read S Input Module BINARY

S LEB

The S-CE reads the binary input information from the
safety telegram of the binary input module 07DI90-S
and supplies the data on the CE outputs EO...E7.

S_LEB S_LEB ADR
#MOD
—|ADR Do
—{#MOD D1
— Do EO | g§
ERRO —
D4
— D1 E1}— D5
ERR1[— Do
—D2 E2 — b7
ERR2 — Eo
—{D3 E3[—
ERR3 — EfRo
—Ipa E4 —
ERR4 — Esz
— D5 E5 | —
ERR5 [— E?Rz
—1D6 E6 —
ERR6 — E4RR3
—{D7 E7 —
ERR4
ERR7 |— Es
ERR5
SERR|— Ee
ERR6
E7
ERR7
SERR

Parameters

ADR BIT E First address of a S input module

#MOD DIRECT ##H Module address of the input module
CONSTANT

DO0...D7 WORD EW, MW, AW, KW Default value in case of errors

EOQ...E7 WORD MW Binary input information

ERRO...ERR7 WORD MW Status message of the input channel

ERR WORD MW Sum error message

CE data

Output updating:
Number of historical values:
Available as of:

yes
3 words in historical value memory
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE reads the binary input information from the
safety telegram of the binary input module 07DI90-S and
supplies the data on the CE outputs EO...E7 in safety-
related data format. The further processing in the safe-
ty-related part of the PLC program is exclusively exe-
cuted using these safety words.

The inputs and outputs can neither be doubled nor in-
verted.

Parameter overview

ADR is the first address of a safety-related input mod-
ule. For the channel number always 0 is entered (e.g.
E10,00).

#MOD is the module address of the corresponding mod-
ule.

DO0...D7 specifies the default values to be defined by the
user which are used as input value in case of an error
for further processing.
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EO0...E7 binary input value.

ERRO...ERR7 are the status outputs (error flags). For
signal 1 (0001,) they signalize a defect input or an ex-
ternal error at module 07DI90-S. For signal 0 (FFFE,)
the corresponding input is ready for operation.

SERR is the CE output sum error. If a violation of the
safety telegram is detected, the corresponding error num-
ber is assigned to this output:

10, ... CRC8 error
20, ... Module number error

30, ... Running number error

Specification

Before the telegram decoding, several tests are carried
out:

e CRCS8: Checksum test of the entire safety telegram.

¢ Module number: Check of the safety telegram whether
the module number is correct.

¢ Running number: Check whether a new telegram with
changed running number was received from the in-
put module 07DI90-S within a defined time (max.
200ms).

e Status test of each channel. In case of an errorin one
or several channels, the predefined default values
(DO/DON...D7/D7N) are assigned to the affected chan-
nels.

Only after the error-free execution of the above men-
tioned tests, the data assignment of the user data to
EO...E7 is carried out.

For incorrect tests, the sum error output SERR is set to
the corresponding error number as well as ERRO...ERR7
to signal 1 (0001,,). The default values are assigned to
the CE outputs EO...E7.

Telegram structure

The telegram sent by a 07DI90-S is stored to the DPR
(DUAL PORT RAM TRANSFER MEMORY) with the fol-
lowing structure.

Address Offset High Byte Low Byte
En,00... En,15 0 Run. No. Module addr.
En+1,00... En+1,15 1 Status byte | Data byte
En+2,00... En+2,15 2 not used CRCS8 byte
En+3,00... En+3,15 3 not used not used

The input module 07DI90-S seizes 4 addresses at the
CS31 system bus (e.g. for E10,00 the addresses
E10,00... E13,15 are assignhed).

907 PC 338 / Issued: 08.99



Read S Input Module ANALOG

S _LEA

The S-CE reads the analog input information from the
safety telegram of the analog input module 07AI90-S
and supplies the data (TRUE/2’'s complement) on the
CE outputs EO/EON...E3/E3N.

S_LEAADR
S_LEA #MOD
Do
—|ADR DON
—#MOD D1
D1N
D2
— D0 E0 — D2N
—DON EON— D3
ERRO— D3N
EO
— D1 E1— EON
—DIN  EIN— ERRO
ERR1— E1
E1N
—D2 E2 — ERR1
—D2N E2N[— E2
ERR2[— E2N
ERR2
— D3 E3— E3
—D3N E3N— E3N
ERR3|— ERR3
SERR
SERR—

Parameters

ADR WORD EW First address of a S input module

#MOD DIRECT ##H Module address of the input module
CONSTANT

DO...D3 WORD EW, MW, AW, KW Default value in case of errors (TRUE)

DON...D3N WORD EW, MW, AW, KW Default value in case of errors (2's complement)

EO...E3 WORD MW Analog input value (TRUE)

EON...E3N WORD MW Analog input value (2’s complement)

ERRO...ERR3 WORD MW Status message of the input channel

SERR WORD MW Sum error message

CE data

Output updating:
Number of historical values:
Available as of:

yes
3 words in historical value memory
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE reads the analog input information from the
safety telegram of the analog input module 07AI90-S
and supplies the data (TRUE/2's complement) on the
CE outputs EO/EON...E3/E3N. The further processing in

the safety-related part of the PLC program is exclusive-
ly executed using these two values.

The inputs and outputs can neither be doubled nor in-
verted.
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Parameter overview

ADR is the first address of a safety-related analog input
module. For the channel number always a 0 is entered
(e.g. EW00,00).

#MOD is the module address of the corresponding mod-
ule.

DO0...D3 specifies the default values (TRUE) to be de-
fined by the user which are used as input value in case
of an error for further processing.

DON...D3N specifies the default values (2's complement)
to be defined by the user which are used as input value
in case of an error for further processing.

EO0...E3 analog input value (TRUE).
EON...E3N analog input value (2’'s complement).

ERRO...ERR3 are the status outputs (error flags). For
signal 1 (0001,) they signalize a defect input or an ex-
ternal error at module 07AI90-S. For signal 0 (FFFE,)
the corresponding input is ready for operation. In case
of an error in channel n, the predefined value Dn/DnN is
assigned to the corresponding output En/EnN.

SERR is the CE output sum error. If a violation of the
safety telegram is detected, the corresponding error num-
ber is assigned to this output:

10, ... CRC8 error
20, ... Module number error

30, ... Running number error

Specification

Before the telegram decoding, several tests are carried
out:

e CRCS8: Checksum test of the entire safety telegram.

¢ Module number: Check of the safety telegram whether
the module number is correct.

¢ Running number: Check whether a new telegram with
changed running number was received from the out-
put module 07AI90-S within a defined time (max.
200ms).

e Status test of each channel. In case of an error in one
or several channels, the predefined default values
(DO/DON...D3/D3N) are assigned to the affected chan-
nels.

Only after the error-free execution of the above men-
tioned tests, the data assignment of the user data to E0/
EoN...E3/E3N is carried out.

For incorrect tests, the sum error output SERR is set to
the corresponding error number as well as ERRO...ERR3
to signal 1 (0001,,). The default values are assigned to
the CE outputs EO/EON...E3/E3N.

Telegram structure

The telegram sent by a 07AI90-S is stored to the DPR
(DUAL PORT RAM TRANSFER MEMORY) with the fol-
lowing structure.

Address Offset High Byte Low Byte
EWn,00 0 Run. No. Module addr.
EWn,01 1 ChoO high ChoO low
EWn,02 2 | Ch1 high Ch1 low
EWn,03 3 | Ch2 high Ch2 low
EWn,04 4 | Ch3 high Ch3 low
EWn,05 5 CRCS8 byte | Status byte

Ch = Analog channel

The analog input module 07AI90-S seizes 1 address at
the CS31 system bus.
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Read S Output Module BINARY

S LAB

The S-CE is used for requesting the status of a safety-
related output module 07DO90-S.

S_LAB
——ADR
— lemop S_LAB  ADR
ERRO #MOD
ERR1 ERRO
ERR2 ERR1
ERR3 ERR2
ERRS ERR4
ERR7 ERR6
ERR7
SERR—— SERR

Parameters

ADR BIT A First address of a S output module

#MOD DIRECT ##H Module address of the output module
CONSTANT

ERRO...ERR7 WORD MW Status message of the output channel

SERR WORD MW Sum error message

CE data

Output updating:
Number of historical values:
Available as of:

yes
3 words in historical value memory
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE is used for requesting the status of a safety-
related output module 07D0O90-S. Depending on the re-
spective status information, a predefined reaction of the
system can be planned.

S_LAB processes the safety-related telegrams and eval-
uates the status information of the module.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

ADR is the first address of a safety-related output mod-
ule. For the channel number always a 0 is entered (e.g.
A14,00).

#MOD is the module address of the corresponding mod-
ule.

ERRO...ERR7 are the status outputs (error flags). For
signal 1 (0001, they signalize a defect output or an ex-
ternal error at module 07DO90-S. For signal 0 (FFFE,)
the corresponding output is ready for operation.

SERR is the CE output sum error. If a violation of the
safety telegram is detected, the corresponding error num-
ber is assigned to this output:

10, ... CRC8 error
20, ... Module number error

30, ... Running number error

907 PC 338/ Issued: 08.99



Specification

Before the telegram decoding, several tests are carried
out:

e CRCS8: Checksum test of the entire safety telegram.

e Module number: Check of the safety telegram whether
the module number is correct.

¢ Running number: Check whether a new telegram with
changed running number was received from the out-
put module 07DO90-S within a defined time (max.
200ms).

Only after the error-free execution of the above men-
tioned tests, the status information of the corresponding
channel are output to the parameters ERRO...ERR7.

For incorrect tests, the sum error output SERR is set to
the corresponding error number as well as ERRO...ERR7
to signal 1 (0001,)).

Telegram structure

The telegram sent by a 07DO90-S is stored to the DPR
(DUAL PORT RAM TRANSFER MEMORY) with the fol-
lowing structure.

Address Offset High Byte Low Byte
En,00... En,15 0 Run. No. Module addr.
En+1,00... En+1,15 1 CRCS8 byte | Status byte

The output module 07DO90-S seizes 2 addresses at the
CS31 system bus (e.g. for A14,00 the addresses
E14,00... E15,15 are assigned).

907 PC 338 / Issued: 08.99



Write S Output Module BINARY

S _SAB

The S-CE assigns user data in S format to the safety-
related output module 07DO90-S.

S_SAB
—JADR
—#MOD S_SAB inng
—DO0 DO
—iD1 D1
—_—iD2 D2
—iD3 D3
—1pa D4
D5
—D5 D6
—iD6 D7
—D7 GA
—1GA

Parameters

ADR BIT A First address of a S output module

#MOD DIRECT # #H Module address of the output module
CONSTANT

DO0...D7 WORD EW, MW, AW, KW User data in S format (output value)

GA WORD EW, MW, AW, KW Total switch-off

CE data

Output updating:
Number of historical values:
Available as of:

none
1 word in historical value memory
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE assigns user data to the safety-related output
module 07D0O90-S which are applied to the inputs
DO...D7 in S format.

S_SAB then generates a data telegram comprising the
module number, running number, data as well as the
CRCS.

The inputs can neither be doubled nor inverted.

Parameter overview

ADR is the first address of a safety-related output mod-
ule. For the channel number always 0 is entered (e.g.
A14,00).

#MOD is the module address of the corresponding mod-
ule.

DO0...D7 are the user data inputs (output message). For
signal 1 (0001,), the corresponding output channel at
module 07DO90-S is switched-on. For signal 0 (FFFE,),
the corresponding output channel is switched-off.

GA is used to overall switch-off the outputs. For signal 1
(0001,), all output channels at module 07DO90-S are
switched-off. For signal 0 (FFFE,), the corresponding
user data input DO...D7 is active.
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Telegram structure

The telegram prepared for the 07D0O90-S is stored to
the DPR (DUAL PORT RAM TRANSFER MEMORY) with
the following structure.

Address Offset High Byte Low Byte

An,00... An,15 0 Run. No. Module addr.

An+1,00... An+1,15 1 CRCS8 byte | User data

The output module 07DO90-S seizes 2 addresses at the
CS31 system bus (e.g. forA14,00 the addresses A14,00...
A15,15 are assigned).

907 PC 338 / Issued: 08.99
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Allocation Word

The S-CE carries out an allocation word which is as-
signed to the S-CE inputs as TRUE and in 2's comple-
ment. The assignment result is assigned to the outputs
A0 and ANO as TRUE and in 2's complement.

S_IwW E1

S =W EIN

S = A0

— E1 A0 — ANO
—— EIN ANO|—

Parameters

E1 WORD EW, MW, AW, KW Input signal, TRUE

E1N WORD EW, MW, AW, KW Input signal, 2’'s complement
AO WORD MW Output signal, TRUE

ANO WORD MW Output signal, 2’s complement
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out an allocation word which is as-
signed to the S-CE inputs as TRUE and in 2's comple-
ment. The assignment result is assigned to the outputs
A0 and ANO as TRUE and in 2's complement.

The outputs A0 and ANO can be doubled in pairs. The
inputs and outputs can be inverted.

Parameter overview

E1 is the CE input to which the input signal (TRUE) is
assigned.

E1N is the CE input to which the 2’s complement of E1
is assigned.

A0 is the CE output to which the input information (TRUE)
is output.

AON is the CE output to which the 2’s complement of A0
is output.

907 PC 338/ Issued: 08.99



Addition

The S-CE carries out an addition of two words which are
assigned to the S-CE inputs as TRUE and in 2's comple-
ment. The result is assigned to the outputs A0 and ANO
as TRUE and in 2’s complement.

S_w E1
S + E1N
S_+ E20
I S2N0
— E1 A0 s.= 20
— E1IN ANO |— ANO
— E20
—1 E2NO

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’s complement

E20 WORD EW, MW, AW, KW Data word 2, TRUE

E2NO WORD EW, MW, AW, KW Data word 2, 2’'s complement

A0 WORD MW Result of the addition, TRUE

ANO WORD MW Result of the addition, 2’s complement
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out an addition of two words which are
assigned to the S-CE inputs as TRUE and in 2's comple-
ment. The result is assigned to the outputs A0 and ANO
as TRUE and in 2's complement.

The inputs E20 and E2NO and the outputs AO and ANO
can be doubled in pairs. The inputs and outputs cannot
be inverted.

Parameter overview
E1 is the CE input to which operand 1 is assigned.

E1N is the CE input to which the 2’s complement of op-
erand 1 is assigned.

E20 is the CE input to which operand 2 is assigned.

E2NO is the CE input to which the 2’s complement of
operand 2 is assigned.

A0 is the CE output to which the result of the addition is
output as TRUE.

ANO is the CE output to which the result of the addition
is output as 2’'s complement.

907 PC 338 / Issued: 08.99
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Subtraction

The S-CE carries out a subtraction of two words which
are assigned to the S-CE inputs as TRUE and in 2's com-
plement. The result is assigned to the outputs A0 and
ANO as TRUE and in 2’s complement.

S W  E1
S _- EIN
S - E20
I S2N0
— E1 A0 S = AD
— EIN ANO|— ANO
—1 E20
—1 E2NO

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’'s complement

E20 WORD EW, MW, AW, KW Data word 2, TRUE

E2NO WORD EW, MW, AW, KW Data word 2, 2’'s complement

A0 WORD MW Result of the subtraction, TRUE

ANO WORD MW Result of the subtraction, 2’s complement
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a subtraction of two words which
are assigned to the S-CE inputs as TRUE and in 2's com-
plement. The result is assigned to the outputs A0 and
ANO as TRUE and in 2's complement.

The inputs E20 and E2NO and the outputs AO and ANO
can be doubled in pairs. The inputs and outputs cannot
be inverted.

Parameter overview
E1 is the CE input to which operand 1 is assigned.

E1N is the CE input to which the 2’s complement of op-
erand 1 is assigned.

E20 is the CE input to which operand 2 is assigned.

E2NO is the CE input to which the 2’s complement of
operand 2 is assigned.

A0 is the CE output to which the result of the subtraction
is output as TRUE.

ANO is the CE output to which the result of the subtrac-
tion is output as 2’s complement.
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Multiplication

The S-CE carries out the multiplication of two words
which are assigned to the S-CE inputs as TRUE and in
2's complement. The result is assigned to the outputs
A0 and ANO as TRUE and in 2's complement.

. s W E1
S_ E1N
s * E20
I S2N0
—E1 A0 sow  ae
— EIN ANO |— ANO
—1 E20
—1 E2NO

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2's complement

E20 WORD EW, MW, AW, KW Data word 2, TRUE

E2NO WORD EW, MW, AW, KW Data word 2, 2’'s complement

AO WORD MW Result of the multiplication, TRUE

ANO WORD MW Result of the multiplication, 2’s complement
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out the multiplication of two words
which are assigned to the S-CE inputs as TRUE and in
2's complement. The result is assigned to the outputs
A0 and ANO as TRUE and in 2’'s complement.

The inputs E20 and E2NO and the outputs AO and ANO
can be doubled in pairs. The inputs and outputs cannot
be inverted.

Parameter overview

E1 is the CE input to which operand 1 is assigned.

E1N is the CE input to which the 2’s complement of op-
erand 1 is assigned.

E20 is the CE input to which operand 2 is assigned.

E2NO is the CE input to which the 2’s complement of
operand 2 is assigned.

A0 is the CE output to which the result of the multiplica-
tion is output as TRUE.

ANO is the CE output to which the result of the multipli-
cation is output as 2’s complement.

907 PC 338 / Issued: 08.99

15



Division

The S-CE carries out a division of two words which are
assigned to the S-CE inputs as TRUE and in 2's comple-
ment. The result is assigned to the outputs A0 and ANO
as TRUE and in 2’s complement.

S W E1
S_: E1N
S : E20
I S2N0
—E1 A0 sow
— EIN ANO |— ANO
—1 E20
—1 E2NO

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’'s complement

E20 WORD EW, MW, AW, KW Data word 2, TRUE

E2NO WORD EW, MW, AW, KW Data word 2, 2’'s complement

A0 WORD MW Result of the division, TRUE

ANO WORD MW Result of the division, 2’s complement
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out an division of two words which are
assigned to the S-CE inputs as TRUE and in 2's comple-
ment. The result is assigned to the outputs A0 and ANO
as TRUE and in 2's complement.

The inputs E20 and E2NO and the outputs AO and ANO
can be doubled in pairs. The inputs and outputs cannot
be inverted.

Parameter overview
E1 is the CE input to which operand 1 is assigned.

E1N is the CE input to which the 2’s complement of op-
erand 1 is assigned.

E20 is the CE input to which operand 2 is assigned.

E2NO is the CE input to which the 2’s complement of
operand 2 is assigned.

A0 is the CE output to which the result of the division is
output as TRUE.

ANO is the CE output to which the result of the division
is output as 2’s complement.
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Limiter

S_BEG

The value of the operand at the inputs EW/EWN is lim-
ited to the range between the upper (OG/OGN) and low-
er limit (UG/UGN).

S_BEG S-BEG B\
—] EW oG
—— EWN SgN
—1 OG UGN
—1 OGN AW
—J UG AW [— AWN
— UGN AWN [——

Parameters

EW WORD EW, MW, AW, KW Input signal, TRUE

EWN WORD EW, MW, AW, KW Input signal (2's complement)

oG WORD EW, MW, AW, KW Upper limit value (TRUE)

OGN WORD EW, MW, AW, KW Upper limit value (2's complement)
uG WORD EW, MW, AW, KW Lower limit value (TRUE)

UGN WORD EW, MW, AW, KW Lower limit value (2's complement)
AW WORD MW Output of the limiter (TRUE)

AWN WORD MW Output of the limiter (2’s complement)
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The value of the operand at the inputs EW/EWN s lim-
ited to the range between the upper (OG/OGN) and low-
er limit (UG/UGN). The limit value is assigned to the
outputs AW/AWN.

The input value to be limited as well as the lower and
upper limit values must be assigned to the S-CE as TRUE
and in 2’s complement.

The inputs and outputs can neither be doubled nor in-
verted.

Parameter overview
EW is the CE input to which the input signal to be limited
(TRUE) is assigned.

EWN is the CE input to which the input signal to be lim-
ited (2's complement) is assigned.

OG is the CE input to which the upper limit value (TRUE)
is assigned.

OGN is the CE input to which the 2’s complement of the
upper limit value is assigned.

UG is the CE input to which the lower limit value (TRUE)
is assigned.

UGN is the CE input to which the 2’s complement of the
lower limit value is assigned.

AW is the output of the limiter.
AWN is the output of the limiter for the 2’s complement.
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Indirect Read

S_IDL

The S-CE reads the content of a variable, defined by
basic address and offset, and stores the content at the
outputs AW/AWN.

S IDL E
S _IDL - OFF
—1E OFFN
BADR
— OFF AW
— OFFN AW|— AWN
—1 BADR AWN}|——

Parameters

E WORD EW, MW, AW, KW Enable input in S format

OFF WORD EW, MW, AW, KW Offset of the variable to be read (TRUE)

OFFN WORD EW, MW, AW, KW Offset of the variable to be read (2's complement)
BADR WORD EW, MW, AW, KW Basic address of the variable to be read

AW WORD MW Output (TRUE)

AWN WORD MW Output (2's complement)

CE data

Output updating:
Number of historical values:
Available as of:

no
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE reads the content of a variable, defined by
basic address and offset, and stores the content at the
outputs AW/AWN.

The source variable to be read results from indexing the
basic address ([BADR] + OFF). The value of the read
source variable is assigned to the CE output AW/AWN
in safety related data format.

The inputs and outputs can neither be doubled nor in-
verted.

Parameter overview
E is the CE input to which the enable signal is assigned.

OFF is the CE input to which the offset of the value to
be read (TRUE) is assigned.

OFF is the CE input to which the 2's complement of the
offset of the value to be read is assigned.

BADR is the CE input to which the basic address of the
value to be read is assigned.

AW is the CE output.
AWN is the CE output for the 2’s complement.
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Selection Gate Word

S_AWT

The S-CE assigns the data at W1/W1N for signal 0 and
the data at W2/W2N for signal 1 to the outputs.

S AWT E
S_AWT - w1
—1E WIN
w2
W1 W2N
—1 W1N AW
—1 W2 AW [— AWN
— W2N AWN}|——

Parameters

E WORD EW, MW, AW, KW Input signal in S format

W1 WORD EW, MW, AW, KW Value 1 (TRUE)

W1N WORD EW, MW, AW, KW Value 1 (2's complement)

W2 WORD EW, MW, AW, KW Value 2 (TRUE)

W2N WORD EW, MW, AW, KW Value 2 (2's complement)

AW WORD MW Output of the selection gate (TRUE)

AWN WORD MW Output of the selection gate (2’'s complement)
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a selection of the word inputs W1/
W1N and W2/W2N and assigns the signal state to the
output AW/AWN.

A signal 0 (FFFE) at input E assigns the word operand
at output AW/AWN the word value at input W2/W2N. A
signal 1 (0001,) at input E assigns the word operand at
output AW/AWN the word value at input W2/W2N.

The inputs and outputs can neither be doubled nor in-
verted.

Parameter overview

E is the CE input to which the selection signal is as-
signed.

W1 is the CE input to which the first word value (TRUE)
is assigned.

WA1N is the CE input to which the 2’s complement of the
first word value is assigned.

W2 is the CE input to which the second word value
(TRUE) is assigned.

W2N is the CE input to which the 2’s complement of the
second word value is assigned.

AW is the output of the selection gate.

AWN is the output of the selection gate for the 2's com-
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Square Root

S_SQRT

The S-CE extracts the square root of a word variable
which is assigned to the S-CE inputs as TRUE and in 2's
complement. The result is assigned to the outputs A1
and A1N as TRUE and in 2’s complement.

S SQRT E1

S_SQRT - E1N
— E1 Al — A1
——EIN A1IN|— AN

Parameters

E1 WORD EW, MW, AW, KW Dataword, TRUE

E1N WORD EW, MW, AW, KW Data word, 2’s complement

A1 WORD MW Result of the square root, TRUE

A1N WORD MW Result of the square root, 2’'s complement
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE extracts the square root of a word variable which
is assigned to the S-CE inputs as TRUE and in 2’s com-
plement. The result is assigned to the outputs A1 and
A1N as TRUE and in 2's complement.

The inputs and outputs can neither be doubled nor inverted.

A negative integer at input E1 leads to a stop of the PLC
cycle, with an error message FK2.

Parameter overview
E1 is the CE input to which the operand is assigned.

E1N is the CE input to which the 2's complement of the
operand is assigned.

A1 is the CE output to which the result of the square root
is output as TRUE.

A1N is the CE output to which the result of the square
root is output in 2’'s complement.
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Initialization of Flag Ranges

S_INIT

The CE carries out the initialization of a flag range which
is defined by the basic address and the number of flags
to be initialized.

S INIT Iw
S_INIT B #n
— IW BADR
— #n
— BADR

Parameters

w WORD EW, AW, MW, KW Initialization value (as arule ”-2")

#n DIRECT ##H Number of flags to be initialized
CONSTANT

BADR WORD MW Start address of the flag range

CE data

Output updating:
Number of historical values:
Available as of:

none
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The CE carries out the initialization of a flag range which
is defined by the basic address and the number of flags
to be initialized. The initialization value is assigned to
the CE input IW.

Note:
The CE may not be skipped because the initialization is
executed only in the first PLC cycle.

The inputs can neither be doubled nor inverted.

Remark: to S_INIT

Initialization of the safety related word flag in the first PLC
cycle takes a lot of CPU calculation time. Therefore one
should not choose a greater word flag initialization range
as really needed in the user program.

Parameter overview
IW initialization value, usually ”-2”
#n number of flags to be initialized

BADR start flag of the flag range
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Initialization of Step Chains

S_INSK

The CE carries out the initialization of 16 step chains to
the basis value +1 (TRUE) and —1 (2's complement).

S_INS S
S_INSK -INSK SN
—S
—— SN

Parameters
S WORD MW Start flag for the 16 step chains (TRUE) to be initial-
ized
SN WORD MW Start flag for the 16 step chains (2’s complement) to
be
initialized
CE data
Output updating: none
Number of historical values: none

Available as of:

ADVANT CONTROLLER 31-S, 907 PC 338

Description

The CE carries out the initialization of 16 step chains to
the basis value +1 (TRUE) and -1 (2’s complement).
Here, the flags at the CE inputs S/SN define the begin-
ning of a flag group. If more than 16 step chains are
necessary, further CEs S_INSK must be defined in the
program.

If safety-related step chains are used, this module has
always to be used.

Note:
The CE may not be skipped because the initialization is
executed only in the first PLC cycle.

The inputs can neither be doubled nor inverted.

The word flags reserved for the step chains must not be
used for other purposes

Example:
S=MW0,0 / SN=MW 1,0

Using these values, the CE S_INSK writes the value of
+1 to the word flags MWO0,0 to MWO0,15 and the value of
-1 to the word flags MW1,0 to MW1,15.

Parameter overview

S Start flag for the step chains (TRUE) to be initialized

SN Start flag for the step chains (2’s complement) to be
initialized
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Function Generator

S _FKG

In a x/y coordinate system a polygon in S format is
determined by n coordinate points XCO(XCNO)/
YCO(YCNO...XC_ (XCN_.)/YC_.(YCN_.).

S FKG X
S _FKG - XN
—1x Yh— #4n
XCo
— XN YN|— XONO
— #4*n YCO
—— xco YCNoO
Y
— XCNO YN
— YCO
—1 YCNO

Parameters
X WORD EW, MW, AW, KW Data word x-value, TRUE
XN WORD EW, MW, AW, KW Data word x value, 2’s complement
#4*n DIRECT ##H n: number of nodes
CONSTANT
XCO0 WORD EW, MW, AW, KW Input for x-values of the nodes, TRUE
XCNO WORD EW, MW, AW, KW Input for x-values of the nodes, 2’'s complement
YCO WORD EW, MW, AW, KW Input for y-values of the nodes, TRUE
YCNO WORD EW, MW, AW, KW Input for y-values of the nodes, 2's complement
Y WORD MW Result of FKG, TRUE
YN WORD MW Result of FKG, 2's complement
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

In a x/y coordinate system a polygon in S format is
determined by n coordinate points XCO(XCNO)/
YCO(YCNO...XC_ (XCN_.)/YC_.(YCN_.).

For the x-coordinates the following is valid:
XCO <XC1<XC2<..<XC_,

For the number of nodes the following is valid:
4 < #4*n < 32764
(#4*n is a multiple of 4)

The function generator performs a linear interpolation
between the nodes. The resulting polygon represents the
connection between the input value x and the output
value y.

For the interpolation between two nodes the following
equation is valid:

(X- Xi—1) * (Yi " Yi»1) +Y
Xi - Xi-1 a

Y =

Remark:

The division result is always rounded down, i.e. a
remainder resulting from the division is not consid-
ered.

For the range outside the nodes the following is valid:
for x < XCO y = YCO

forx>XC_,y=YCn-1

Only the inputs of the nodes can be doubled. The inputs
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Example: 4 nodes (n = 4; #4 * n = 16)

L

o2

YC2N

¥
YCIN

Y GO0
YCON
YC3
YCIN

XCA
XCANM

xco
XCON

Parameter overview

X is the CE input where the current x-coordinate is pre-
determined (TRUE).

XN is the CE input to which the 2's complement of the x-
coordinate is assigned.

#4*n is the CE input to which the number of nodes is
assigned.

n = number of nodes
4*n = number of the XC(XCN)/YC(YCN) inputs of
the CE

XCO0...XCn-1 is the CE inputs where the x-coordinates
of the n-nodes are predetermined (TRUE).

xcz
XC2ZM

XC3
XC3N

XCNO...XCNn-1 is the CE inputs to which the 2’s com-
plement of the x-coordinates is assigned.

YCO0...YCn-1 is the CE inputs where the y-coordinates
of the n-nodes are predetermined (TRUE).

YCNO...YCNn-1 is the CE inputs to which the 2’s com-
plement of the y-coordinates is assigned.

Y is the CE output to which the result of the function
generator is output as TRUE.

YN is the CE output to which the result of the function
generator is output in 2's complement.

24
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Interrogation of a Step

The S-CE compares a predefined step number (#NR,
#NRN) with the current step number (S, SN). As long as
the predefined step number is equal to the current step
number, the signal 1 in safety-related data format is read
out at output A.

S ISK #NR
S _ISK - N
S
—#NR SN
——|#NRN A
—1Ss
—ISN A

Parameters

#NR DIRECT ##H Step number to be interrogated
CONSTANT (true value / +1...+32767)

#NRN DIRECT ##H Step number to be interrogated
CONSTANT (inverse value / -1...-32767)

S WORD MW Flag with current step number (TRUE)

SN WORD MW Flag with current step number (INVERSE)

A WORD MW Output (status of the step)

CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE compares a predefined step number (#NR,
#NRN) with the current step number (S, SN). As long as
the predefined step number is equal to the current step
number, the signal 1 in safety-related data format is read
out at output A.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

#NR Step number to be interrogated (true value /
+1...+32767)

#NRN Step number to be interrogated (inverse value /
-1...-32767)

S Flag with current step number (TRUE)
SN Flag with current step number (INVERSE)
A Output (status of the step)
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Setting a Step

S =SK

The CE is used to set a step chain into a step, which is

defined by a predetermined step number.

S =SK S=SK ENR
#NRN
—E gN
— |#NR
— |#NRN
—1S
—— SN

Parameters

E WORD EW, MW, AW, KW Enable for setting the step

#NR DIRECT ##H Step number to be set (true value / +1...+32767)
CONSTANT

#NRN DIRECT ##H Step number to be set (inverse value / -1...-32767)
CONSTANT

S WORD MW Flag for current step number (TRUE)

SN WORD MW Flag for current step number (INVERSE)

CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

Applying a logical 1 to the CE input E in safety-related
data format (0001,), the step number defined by the val-
ues at #NR and #NRN is entered into the step chain
flags S and SN. The value of 0 must not be used. Using
the S-CE "S_INSK”, the step chain flags S and SN must
be initialized to the values of S=+1 and SN=-1 at pro-
gram start.

The inputs can neither be doubled nor inverted.

Parameter overview

E Enable for setting the step

#NR Step number to be set (true value / +1...+32767)
#NRN Step number to be set (inverse value / -1...-32767)
S Flag with current step number (TRUE)

SN Flag with current step number (INVERSE)
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Comparison Equal

The S-CE carries out a safe comparison "equal” of two
words which are assigned to the S-CE inputs as TRUE
and in 2's complement.

S_=? E1
S =% E1N
—]1E A EZN
— E1N A
— E2
—1 E2N

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’s complement

E2 WORD EW, MW, AW, KW Data word 2, TRUE

E2N WORD EW, MW, AW, KW Data word 2, 2’'s complement

A WORD MW Comparison result in binary S format
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a safe comparison "equal” of two
words which are assigned to the S-CE inputs as TRUE
and in 2’s complement.

If the value of E1 is equal to the value of E2, a signal 1
in S format (0001, is assigned to output A.

If the value of E1 is not equal to the value of E2, a signal
0in S format (FFFE,) is assigned to output A.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

E1 is the CE input to which the first comparison operand
is assigned.

E1N is the CE input to which the 2's complement of E1
is assigned.

E2 is the CE input to which the second comparison op-
erand is assigned.

E2N is the CE input to which the 2's complement of E2
is assigned.

A is the CE output to which the comparison result is out-
put.
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Comparison Less than

The S-CE carries out a safe comparison "less than” of
two words which are assigned to the S-CE inputs as
TRUE and in 2's complement.

S < E1
S < EIN
— E1 A— EZN
— E1N A
— E2
—1 E2N

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’'s complement

E2 WORD EW, MW, AW, KW Data word 2, TRUE

E2N WORD EW, MW, AW, KW Data word 2, 2’'s complement

A WORD MW Comparison result in binary S format
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a safe comparison "less than” of
two words which are assigned to the S-CE inputs as
TRUE and in 2's complement.

If the value of E1 is less than the value of E2, a signal 1
in S format (0001, is assigned to output A.

If the value of E1 is greater than or equal to the value of
E2, asignal 0 in S format (FFFE) is assigned to output
A.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

E1 is the CE input to which the first comparison operand
is assigned.

E1N is the CE input to which the 2's complement of E1
is assigned.

E2 is the CE input to which the second comparison op-
erand is assigned.

E2N is the CE input to which the 2's complement of E2
is assigned.

A is the CE output to which the comparison result is out-
put.
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Comparison Less than or Equal to

The S-CE carries out a safe comparison “less than or
equal’ of two words which are assigned to the S-CE in-
puts as TRUE and in 2's complement.

S <= E1
S_<= E1N
— E1 AF— EZN
— EIN E
—1 E2
—1 E2N

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’s complement

E2 WORD EW, MW, AW, KW Data word 2, TRUE

E2N WORD EW, MW, AW, KW Data word 2, 2’'s complement

A WORD MW Comparison result in binary S format
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a safe comparison “less than or
equal” of two words which are assigned to the S-CE in-
puts as TRUE and in 2’s complement.

If the value of E1 is less than or equal to the value of E2,
a signal 1 in S format (0001, is assigned to output A.

If the value of E1 is greater than the value of E2, a sig-
nal 0 in S format (FFFE,) is assigned to output A.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

E1 is the CE input to which the first comparison operand
is assigned.

E1N is the CE input to which the 2's complement of E1
is assigned.

E2 is the CE input to which the second comparison op-
erand is assigned.

E2N is the CE input to which the 2's complement of E2
is assigned.

A is the CE output to which the comparison result is out-
put.
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Comparison Greater

The S-CE carries out a safe comparison "greater than”
of two words which are assigned to the S-CE inputs as
TRUE and in 2's complement.

S > E1
S > EIN
— E1 A— EZN
— E1N A
— E2
—1 E2N

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’'s complement

E2 WORD EW, MW, AW, KW Data word 2, TRUE

E2N WORD EW, MW, AW, KW Data word 2, 2’'s complement

A WORD MW Comparison result in binary S format
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a safe comparison "greater than”
of two words which are assigned to the S-CE inputs as
TRUE and in 2's complement.

If the value of E1 is greater than the value of E2, a sig-
nal 1in S format (0001,) is assigned to output A.

If the value of E1 is less than or equal to the value of E2,
a signal 0 in S format (FFFE,) is assigned to output A.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

E1 is the CE input to which the first comparison operand
is assigned.

E1N is the CE input to which the 2's complement of E1
is assigned.

E2 is the CE input to which the second comparison op-
erand is assigned.

E2N is the CE input to which the 2’s complement of E2
is assigned.

A is the CE output to which the comparison result is out-
put.
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Comparison Greater than or Equal to

The S-CE carries out a safe comparison "greater than or
equal’ of two words which are assigned to the S-CE in-
puts as TRUE and in 2's complement.

S >= E1
S_>= E1N
— E1 AF— EZN
— EIN E
—1 E2
—1 E2N

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’s complement

E2 WORD EW, MW, AW, KW Data word 2, TRUE

E2N WORD EW, MW, AW, KW Data word 2, 2’'s complement

A WORD MW Comparison result in binary S format
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a safe comparison "greater than or
equal” of two words which are assigned to the S-CE in-
puts as TRUE and in 2’s complement.

If the value of E1 is greater than or equal to the value of
E2, a signal 1 in S format (0001,) is assigned to output
A

If the value of E1 is less than the value of E2, a signal 0
in S format (FFFE,) is assigned to output A.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

E1 is the CE input to which the first comparison operand
is assigned.

E1N is the CE input to which the 2's complement of E1
is assigned.

E2 is the CE input to which the second comparison op-
erand is assigned.

E2N is the CE input to which the 2's complement of E2
is assigned.

A is the CE output to which the comparison result is out-
put.
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Comparison Unequal

The S-CE carries out a safe comparison "unequal” of
two words which are assigned to the S-CE inputs as
TRUE and in 2's complement.

S <> E1
S_<> E1N
— E1 AF— EZN
— EIN E
— E2
—1 E2N

Parameters

E1 WORD EW, MW, AW, KW Data word 1, TRUE

E1N WORD EW, MW, AW, KW Data word 1, 2’'s complement

E2 WORD EW, MW, AW, KW Data word 2, TRUE

E2N WORD EW, MW, AW, KW Data word 2, 2’'s complement

A WORD MW Comparison result in binary S format
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a safe comparison "unequal” of
two words which are assigned to the S-CE inputs as
TRUE and in 2's complement.

If the value of E1 is greater than or less than the value
of E2, a signal 1 in S format (0001, is assigned to out-
put A.

If the value of E1 is equal to the value of E2, a signal 0
in S format (FFFE,) is assigned to output A.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

E1 is the CE input to which the first comparison operand
is assigned.

E1N is the CE input to which the 2's complement of E1
is assigned.

E2 is the CE input to which the second comparison op-
erand is assigned.

E2N is the CE input to which the 2's complement of E2
is assigned.

A is the CE output to which the comparison result is out-
put.
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Logical AND

The S-CE realizes a logical AND combination of the sig-
nals E1 and E20. The result is assigned to the operand
at output A. The CE internal processing is executed in
the safe data format (logical "0” = FFFE,, and logical "1”
=0001,).

s_! E1

S & S & E20
— E1 A— s_-= A
— E20

Parameters

E1 WORD EW, MW, AW, KW Operand 1 of the AND combination
E20 WORD EW, MW, AW, KW Operand 2 of the AND combination
A WORD MW Result of the AND combination

CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE realizes a logical AND combination of the sig-
nals E1 and E20. The result is assigned to the operand
at output A. The CE internal processing is executed in
the safe data format (logical "0” = FFFE,, and logical "1”
=0001,).

The input E20 can be doubled. The inputs and the out-
put can be inverted.

Parameter overview

E1, E20 are the CE inputs to which data are assigned in
binary S format, i.e. either 0001, or FFFE,,.

A is the CE output to which the combination result is
assigned in binary S format, i.e. either 0001, or FFFE,,.
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Logical OR

The S-CE realizes a logical OR combination of the sig-
nals E1 and E20. The result is assigned to the operand
at output A. The CE internal processing is executed in
the safe data format (logical "0” = FFFE,, and logical "1”
=0001,).

s_! E1
S / S/ E20
E1 AF—— s_-= A

E20

Parameters

E1 WORD EW, MW, AW, KW Operand 1 of the OR combination
E20 WORD EW, MW, AW, KW Operand 2 of the OR combination
A WORD MW Result of the OR combination

CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE realizes a logical OR combination of the sig-
nals E1 and E20. The result is assigned to the operand
at output A. The CE internal processing is executed in
the safe data format (logical "0” = FFFE,, and logical "1”
=0001,).

The input E20 can be doubled. The inputs and the out-
put can be inverted.

Parameter overview

E1, E20 are the CE inputs to which data are assigned in
binary S format, i.e. either 0001, or FFFE,..

A is the CE output to which the combination result is
assigned in binary S format, i.e. either 0001, or FFFE ..
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Allocation Binary

S-CE for the allocation of binary signals in safety-relat-
ed data format (logical "0” = FFFE, and logical "1" =
0001,).

mw»w

A0

Parameters

E WORD EW, MW, AW, KW Input
A0 WORD MW Output
CE data

Output updating: yes
Number of historical values: none

Available as of:

ADVANT CONTROLLER 31-S, 907 PC 338

Description

S-CE for the allocation of binary signals in safety-relat-
ed data format (logical "0” = FFFE, and logical "1" =
0001,).

The output A0 can be doubled. The inputs and the out-
put can be inverted.

Parameter overview

E is the CE input to which data are assigned in binary S
format, i.e. either 0001, or FFFE,,.

A is the CE output to which the binary input information
is assigned in binary S format, i.e. either 0001, or FFFE,..
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Conversion Word into S Format

S WIS

The S-CE carries out a conversion of an analog input
signal (not safety-related) into the analog S format.

S WIS EW
S WIS - AW
—1Ew AW I— AWN
AWN |—

Parameters

EW WORD EW, MW, AW, KW Analog input signal

AW WORD MW Output of the converter (TRUE)

AWN WORD MW Output of the converter (2's complement)
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a conversion of an analog input
signal (not safety-related) into the analog S format.

The word information at the CE input EW is converted
into TRUE and 2's complement data and assigned to
the CE outputs AW and AWN.

The input and the outputs can neither be doubled nor
inverted.

Parameter overview

EW is the CE input to which the analog input signal is
assigned.

AW is the CE output to which the input information TRUE
is output.

AWN is the CE output to which the input information in
2's complement is output.
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Conversion Binary into S Format

S _BIS

The S-CE carries out a conversion of a binary input sig-
nal (not safety-related) into the binary S format.

S _BIS

E AW

Parameters

E BINARY E,MA S K Binary input signal

AW WORD MW Output of the converter
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a conversion of a binary input sig-
nal (not safety-related) into the binary S format.

A signal 0 (binary) at input E is converted into a safety-
related signal O (FFFE,). Asignal 1 (binary) at input E is
converted into a safety-related signal 1 (0001,).

The input and output can neither be doubled nor invert-
ed.

Parameter overview

E is the CE input to which the binary input signal is as-
signed.

AW output in S format.
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Conversion S Format into Word

S _S/W

The S-CE carries out a conversion of a S format into an
analog input signal (not safety-related).

S _S/wW EW
S_S/W - EWN
— EW AW—— AW
— EWN

Parameters

EW WORD EW, MW, AW, KW Input signal (TRUE)

EWN WORD EW, MW, AW, KW Input signal (2's complement)
AW WORD MW Output of the converter (analog)
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a conversion of an analog S for-
mat into an analog data format (not safety-related).

The safety-related word information at the CE inputs EW
and EWN is converted into an analog data format and
assigned to the CE output AW.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

EW is the CE input to which the analog input signal
(TRUE) is assigned.

EWN is the CE input to which the analog input signal
(2’s complement) is assigned.

AW is the CE output to which the input information in
analog data format is output.
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Conversion S Format into Binary

S _S/B

The S-CE carries out a conversion of a binary S format
into binary (not safety-related) data format.

S_S/B

Parameters

EW WORD EW, MW, AW, KW Input signal in binary S format
A BINARY M, S, A Output of the converter

CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a conversion of a binary S format
into binary (not safety-related) data format.

A logical 0 (FFFE,) or a logical 1 (0001,) in S format at
the CE input EW is converted into a binary data format
(0 or 1) and assigned to the CE output A.

The input and the output can neither be doubled nor in-
verted.

Parameter overview

EW is the CE input to which the safety-related binary
input signal is assigned.

A is the CE output to which the input information in bina-
ry data format is output.
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Set Memory

S-CE for setting a memory.

S ! E
S =S S_=S A
— E A—
Parameters
E WORD EW, MW, AW, KW Set input
A WORD MW Memory output
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

S-CE for setting a memory. The CE internal processing
is executed in the safe data format (0 = FFFE, and 1 =
0001,). The logical 1 state (0001,) at input E sets the
operand A to signal 1 (0001,).

Input E can be inverted. The input and the output cannot
be doubled.

Parameter overview
E is the CE input for setting the memory.

A is the CE output to which the memory result in binary
S format is assigned, i.e. either 0001, or FFFE,,.
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Reset Memory

S-CE for resetting a memory.

S ! E
S =R S_=R A
— E A—
Parameters
E WORD EW, MW, AW, KW Reset input
A WORD MW Memory output
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

S-CE for resetting a memory. The CE internal process-
ing is executed in the safe data format (0 = FFFE,, and 1
= 0001,). The logical 1 state (0001, at input E resets
the operand A to signal 0 (FFFE,).

Input E can be inverted. The input and the output cannot
be doubled.

Parameter overview
E is the CE input for resetting the memory.

A is the CE output to which the memory result in binary
S format is assigned, i.e. either 0001, or FFFE,,.
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Reset Memory, Dominating

S SR

S-CE for setting and resetting a memory. The reset has
priority over the setting.

;umlm
>
>0>0m

Parameters

S WORD EW, MW, AW, KW Set input

R WORD EW, MW, AW, KW Reset input

A WORD MW Memory output
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

S-CE for setting and resetting a memory. The reset has
priority over the setting. The CE internal processing is
executed in the safe data format (0 = FFFE,, and 1 =
0001,). The logical 1 state (0001,) at input S sets the
operand Ato logical 1 (0001,)). The logical 1 state (0001,,)
at input R resets the operand A to logical 0 (FFFE).

The simultaneous logical signal 1 (0001,)) at both inputs
resets the output A to signal 0 (FFFE).

The inputs can be inverted. The inputs and the output
cannot be doubled.

Parameter overview

S is the CE input for setting the memory.
R is the CE input for resetting the memory.

A is the CE output to which the memory result in binary
S format is assigned, i.e. either 0001, or FFFE,,.
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Set Memory, Dominating

S RS

S-CE for setting and resetting a memory. The setting
has priority over the reset.

m:ulcn
>
>0n>D

Parameters

R WORD EW, MW, AW, KW Reset input

S WORD EW, MW, AW, KW Set input

A WORD MW Memory output
CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

S-CE for setting and resetting a memory. The setting
has priority over the reset. The CE internal processing is
executed in the safe data format (0 = FFFE,, and 1 =
0001,). The logical 1 state (0001,) at input S sets the
operand Ato logical 1 (0001, ). The logical 1 state (0001,
at input R resets the operand A to logical 0 (FFFE).

The simultaneous logical signal 1 (0001,)) at both inputs
sets the output A to signal 1 (0001,)).

The inputs can be inverted. The inputs and the output
cannot be doubled.

Parameter overview
R is the CE input for resetting the memory.
S is the CE input for setting the memory.

A is the CE output to which the memory result in binary
S format is assigned, i.e. either 0001, or FFFE,,.
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Selection Gate Binary

S _AWTB

The S-CE assigns to output A the state at EO for signal 0
and the state at E1 for signal 1.

S AWTB E

S_AWTB - EO

—1E Al E1

— EO A
— E1

Parameters

E WORD EW, MW, AW, KW Input signal in S format

EO WORD EW, MW, AW, KW Value 1, binary signal in S format
E1 WORD EW, MW, AW, KW Value 2, binary signal in S format
A WORD MW Output of the selection gate

CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE carries out a selection of the binary inputs EQ
and E1 and assigns the output A the signal state.

Signal 0 (FFFE,) at input E assigns the value at input
EO to output A. Signal 1 (0001,) at input E assigns the
value at input E1 to output A.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview

E is the CE input to which the selection signal is as-
signed.

EO is the CE input to which the first binary value is as-
signed.

E1 is the CE input to which the second binary value is
assigned.

A is the output of the selection gate.
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Abort

S_ABO

A logical signal 1 (0001,) in safety-related data format
at CE input ERR causes a program abort (stop of the
PLC cycle).

Parameters

ERR WORD EW, MW, AW, KW

ERR

S _ABO
S_ABO =

ERR

Input signal in S format

CE data

Output updating:
Number of historical values:
Available as of:

none
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

A logical signal 1 (0001,) in safety-related data format
at CE input ERR causes a program abort.

In case of an abort, a FK2 error is generated. The pro-
gram stops and the outputs are switched off. Using the
terminal operation, information about error number (542)
and error address are displayed.

The input can neither be doubled nor inverted.

Parameter overview

ERR is the CE input where the program abort is initiat-
ed.
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Jump to Label

S_SPBM

Jump to a target label, if the jump condition is fulfilled
(E=0001,).

S_SPBM E
S _SPBM - MRK
——E
— MRK

Parameters

E WORD EW, MW, AW, KW Input signal (binary S format)
MRK LABEL MRK Target label

CE data

Output updating: yes

Number of historical values: none

Available as of:

ADVANT CONTROLLER 31-S, 907 PC 338

Description

Jump to a target label, if the jump condition is fulfilled
(E=0001,).

The CE "MRK” is the target label, the labels 0...999 can
be used.

If jump condition (E=0001) is fulfilled , the program part
between the CE’s "SPBM” and "MRK” is not processed.

The jump to a label may only be carried out from one
point within the program.

The inputs can neither be doubled nor inverted.

Parameter overview

E is the CE input to which the jump condition is assigned.

MRK is the CE input for which the number of the target
label (MRK=0...999) is entered.
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Generation of CRC8 Check Sum

S_CRCS

The CRCS8 function calculates a CRC8 check sum for
the indicated flag range (start address and length) and
makes it available at the output AW.

S CRC8 BADR
S_CRCS8 - #n
— BADR AW|— AW
— #n

Parameters

BADR WORD MW Start address of the flag range

#n DIRECT ##H Number of flags to be checked
CONSTANT

AW WORD MW CRC8 check sum for the flag range

CE data

Output updating:
Number of historical values:
Available as of:

yes
none
ADVANT CONTROLLER 31-S, 907 PC 338

Description

The CRCS8 function calculates a CRC8 check sum for
the indicated flag range (start address and length) and
makes it available at the output AW. In this way, for in-
stance flag ranges including "sensitive” data can be pro-
tected additionally.

The inputs and the output can neither be doubled nor
inverted.

Parameter overview
BADR is the start address of the range to be checked.
#n is the size of the range to be checked.

AW is the CE output to which the result of the CRC8
check is output.
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Synchronization and Monitoring of the Time Base

S_TSYN

The S-CE compares the PLC time base with the time
clock of the internal real-time clock.

Parameters

none

S_TSYN

S_TSYN

CE data

Output updating:
Number of historical values:
Available as of:

ADVANT CONTROLLER 31-S, 907 PC 338

Description

The S-CE compares the PLC time base with the time
clock of the internal real-time clock. If the specified tol-
erance is exceeded, a FK2 error is generated (ABORT).

Possible error numbers are 547...549. The number is
displayed using the command "ST” (State) in the termi-
nal emulation.

48
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ON Delay

S_ESV

A 0/1 edge (FFFE_/0001,, edge) in safety-related data
format at CE input T-0 is assigned to output A in S for-
mat delayed by the specified time.

S _ESV T-0
S ESV - ZD
—1T0 ZDN
—— 7D A
— ZDN AF—

Parameters

T-0 WORD EW, MW, AW, KW Input signal in S format

ZD DOUBLE WORD MD, KD Value of the time constant in ms (TRUE)

ZDN DOUBLE WORD MD, KD Value of the time constant in ms (2's complement)
A WORD EW, MW, AW, KW Output signal in S format

CE data

Output updating:
Number of historical values:
Available as of:

yes
3 words in historical value memory
ADVANT CONTROLLER 31-S, 907 PC 338

Description

A 0/1 edge (FFFE, /0001, edge) in safety-related data
format at CE input T-0 is assigned to output A in S for-
mat delayed by the specified time.

If the input returns to 0 level before the delay time has
expired, the output A remains on 0 level.

The time is entered in milliseconds. Only integer
multiples of 5 ms are allowed (Example: 5 ms, 10 ms,
500 ms, 100000 ms ...).

Time range: 5 ms ... 24,8 days.

For the indirect constant, the value for the time delay is
entered in long text.

Maximum time offset at the output: < 1 cycle time
Sensible range for KD: > 1 cycle time

The inputs and the output can neither be doubled nor
inverted.

- TLIUTL

t<zD t, zD

Parameter overview
T-0 is the CE input to be delayed.

ZD is the CE input to which the delay time (TRUE) is
assigned.

ZDN is the CE input to which the delay time (2’s comple-
ment) is assigned.

A is the CE output to which the delayed signal is put out
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OFF Delay

S_ASV

A 1/0 edge (0001, /FFFE, edge) in safety-related data
format at CE input O-T is assigned to output A in S for-
mat delayed by the specified time.

S ASV 0-T
S _ASV - ZD
—1o-T ZDN
—— 7D A
— ZDN AFr—

Parameters

0-T WORD EW, MW, AW, KW Input signal in S format

ZD DOUBLE WORD MD, KD Value of the time constant in ms (TRUE)

ZDN DOUBLE WORD MD, KD Value of the time constant in ms (2's complement)
A WORD MW Output signal in S format

CE data

Output updating:
Number of historical values:
Available as of:

yes
3 words in historical value memory
ADVANT CONTROLLER 31-S, 907 PC 338

Description

A 1/0 edge (0001, /FFFE, edge) in safety-related data
format at CE input O-T is assigned to output A in S for-
mat delayed by the specified time.

If the input returns to 1 level before the delay time has
expired, the output A remains on 1 level.

The time is entered in milliseconds. Only integer
multiples of 5 ms are allowed (Example: 5 ms, 10 ms,
500 ms, 100000 ms ...).

Time range: 5 ms ... 24,8 days.

For the indirect constant, the value for the time delay is
entered in long text.

Maximum time offset at the output: < 1 cycle time
Sensible range for KD: > 1 cycle time

The inputs and the output can neither be doubled nor
inverted.

0T B |||

t zp t, t<ZD z

Parameter overview
0-T is the CE input to be delayed.

ZD is the CE input to which the delay time (TRUE) is
assigned.

ZDN is the CE input to which the delay time (2's comple-
ment) is assigned.

A is the CE output to which the delayed signal is put out
in S format.

50
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Positive Edge

A 0/1 edge (FFFE_/0001,, edge) in safety-related data
format at CE input 0-1 generates a 1 pulse at output
PULS for the period of a PLC program cycle in S format.

S I+
— 0-1

PULS
PULS[—

Parameters

0-1 WORD EW, MW, AW, KW Input signal in S format
PULS WORD MW Pulse signal in S format
CE data

Output updating:
Number of historical values:
Available as of:

yes
1 word in historical value memory
ADVANT CONTROLLER 31-S, 907 PC 338

Description

A 0/1 edge (FFFE_/0001,, edge) in safety-related data
format at CE input 0-1 generates a 1 pulse at output
PULS for the period of a PLC program cycle in S format.

The input and the output can neither be doubled nor in-
verted.

0-1

PULS

Parameter overview
0-1 is the CE input which 0/1 edge should be monitored.
PULS Output signal in S format
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Negative Edge

A 1/0 edge (0001, /FFFE, edge) in safety-related data
format at CE input 1-0 generates a 1 pulse at output
PULS for the period of a PLC program cycle in S format.

S_I- 1-0
PULS

Parameters

1-0 WORD EW, MW, AW, KW Input signal in S format
PULS WORD MW Pulse signal in S format
CE data

Output updating:
Number of historical values:
Available as of:

yes
1 word in historical value memory
ADVANT CONTROLLER 31-S, 907 PC 338

Description

A 1/0 edge (0001, /FFFE,, edge) in safety-related data
format at CE input 1-0 generates a 1 pulse at output
PULS for the period of a PLC program cycle in S format.

The input and the output can neither be doubled nor in-
verted.

1-0

38LS

Parameter overview

1-0 is the CE input which 1/0 edge should be monitored.
PULS Output signal in S format
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