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Abbreviations 
Abbreviation / term Description Source 
AN Application Note www.pilz.com > AN content (1002400) 
PNOZ Pilz E-STOP positive-guided 

(DE: Pilz NOT-AUS-Zwangsgeführt) 
www.pilz.com > PNOZ 

PSS Programmable control system 
(DE: Programmierbares Steuerungssystem) 

www.pilz.com > PSS 

PSS u2 PSSuniversal, 2nd generation www.pilz.com > PSS u2 
POU Program Organisation Unit  
NC Normally Closed   
NO Normally Open  
NOP No Operation  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Definition of symbols 
 Information that is particularly important is identified as follows: 
 

 

 

CAUTION! 
 

This refers to a hazard that can lead to a less serious or minor injury plus material 
damage, and also provides information on preventive measures that can be taken. 
 
 

 

 

 

NOTICE 
 

This describes a situation in which the product or devices could be damaged and also 
provides information on preventive measures that can be taken. 
It also highlights areas within the text that are of particular importance. 
 

 

 

 

INFORMATION 
 

This gives advice on applications and provides information on special features. 
 
 
   

https://www.pilz.com/en-INT/search#currentPage=1&SEARCH=1002400&search_connector=and
https://www.pilz.com/en-INT/products-solutions/relay-modules
https://www.pilz.com/en-INT/products-solutions/controller
https://www.pilz.com/en-INT/products-solutions/controller/plc-controllers-and-i-o-systems
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1. Useful documentation 
Reading the documentation listed below is necessary for understanding this Application Note. 
The availability of the indicated tools and safe handling are also presupposed with the user. 
 

 
1.1. Documentation from Pilz GmbH & Co. KG 

No. Description Item No. /Download 
1 Pilz international homepage, download section www.pilz.com 
2 PIT m3.1p 1002259-EN-02 
3 PIT m3.2p 1003176-EN-08 
4 PIT m3.3p 1003190-EN-08 

 

 
 
 
  

http://www.pilz.com/
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2. Introduction 
This application note provides the description of a specific function or function block which may be 
useful for writing applications for the Pilz Automation System PSS4000 using the programming tool 
PAS4000. 
 
 
  Caution: 
  The block is intended to be used in the standard part of the PSS4000 automation system. 
  The use of the function/functionblock or code fragments (snippets) of it for another 
  PLC system can lead to other behaviors. 
 
 
 
 
Please make sure that you are using the latest version of the application note and the PAS4000 
project with the function/-blocks. Alternatively, download the latest versions from the PILZ website: 
 
Link to this application note on the PILZ website 
 
 
 
 
 
 
 
 
  

http://www.pilz.com/en-INT/search?SEARCHTERM=1004968&pilz_group_type=download
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3. Overview 
Project/Archive PIT_m3_1p_V1_1.zip Pitmode_3_2_v01.zip PITMode_V32.scl 
Functionblock ST_PIT_m3_1p_Key_ID PITMode_V32_ID PITMode_V32 
Controller PSS4000 PSS4000 Siemens 
Supported Key ID 
communication modes1 Transmitter-controlled Handshake-controlled Handshake-controlled 

PIT m3.1p X   
PIT m3.2p X X X 
PIT m3.3p X X X 

 
3.1. Known behaviours 

All functions have the following known behaviours, which must be considered or adapted according 
to the application: 
 

• If a key is removed, the key ID is still available. 
• If an error occurs (e.g. the key is removed during the reading process), the previous key ID 

is still pending. 
• Key ID is displayed without leading zeros (integer value). 
• No valid output to ensure that the key ID read so far is consistent. 

  

                                                      
1 A detailed description of the different communication modes and how they work can be found in 
the PITmode operating manuals. 
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4. ST_PIT_m3_1p_Key_ID 
4.1. Schematic representation 

ST_PIT_m3_1p_Key_ID

IDstart IDi0BOOL BOOL
IDsyncBOOL
IDclockBOOL
IDo0BOOL
IDo1BOOL

IDi1 BOOL
Key_ID DWORD

 
4.2. Input Interface 

Variable Datatype Value range Comment 
IDstart BOOL TRUE / FALSE NOP 
IDsync BOOL TRUE / FALSE Indicates the start of the transmission. 
IDclock BOOL TRUE / FALSE Clock signal used for data transmission. 
IDo0 BOOL TRUE / FALSE Bits 27 to 14 of the key ID are sent over this 

data line. 
IDo1 BOOL TRUE / FALSE Bits 13 to 0 of the key ID are sent over this data 

line. 
 
4.3. Output Interface 

Variable Datatype Value range Comment 
IDi0 BOOL TRUE / FALSE The received bits 27 to 14 are reported back via 

this data line from the controller. 
IDi1 BOOL TRUE / FALSE The received bits 13 to 0 are reported back via 

this data line from the controller. 
Key_ID DWORD 0 … DWORD_MAX Key-ID number. 

 
4.4. Description 

Typename: ST_PIT_m3_1p_Key_ID 
Block type: Functionblock 
Dependencies: DWordOfBits 
 
This function block receives the key ID only in the mode: Transmitter-controlled. The device must be 
configured accordingly. See the necessary settings in the operating manual of the PITmode. 
 
More remarks are described in the declaration part of the function block. 
 
4.5. Example with a PIT m3.1p  

This example describes the use of the PIT m3.1p in automatic mode. As soon as a key is inserted in 
the device, the key ID is read. 
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4.5.1. Wiring diagram 

ST_PIT_m3_1p_Key_ID

IDstart IDi0
IDsync
IDclock
IDo0
IDo1

IDi1
Key_ID Key ID as DWORD

NOP

 
Fig. 1: Wiring diagram PIT m3.1p with ST_PIT_m3_1p_Key_ID 

 
4.5.2. POU_Cycle 

 
Fig. 2: ST_PIT_m3_1p_Key / POU_Cycle 

 
1. Helper function block necessary for reading key ID with ST_PIT_m3_1p_Key. 
2. The ST_PIT_m3_1p_Key function block for reading key ID. 
3. Instance of the function block ST_PIT_m3_1p_Key with the name Key_ID. 
4. Define process image variables to communicate with the PITmode. 
5. Cyclic call of the Key_ID instance for reading the key ID. 
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4.5.3. I/O Mapping 

 
Fig. 3: ST_PIT_m3_1p_Key / I/O Mapping 
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5. PITMode_V32_ID 
5.1. Schematic representation 

PITMode_V32_ID

I_bManBOOL
I_bManStartBOOL

O_bErr BOOL
O_diIDNr DINT

I_bResetBOOL

 
5.2. Input Interface 

Variable Datatype Value range Comment 
I_bMan BOOL TRUE / FALSE Operation mode manual. 
I_bManStart BOOL TRUE / FALSE Start for transmitting ID in manual mode. 
I_bReset BOOL TRUE / FALSE Error acknowledgment. 

 
5.3. Output Interface 

Variable Datatype Value range Comment 
O_bErr BOOL TRUE / FALSE Error available. 
O_diIDNr DINT 0 … DINT_MAX Key-ID number. 

 
5.4. Description  

Typename: PITMode_V32_ID 
Block type: Functionblock 
 
This function block receives the key ID only in the mode: Handshake-controlled. The device must be 
configured accordingly. See the necessary settings in the operating manual of the PITmode. 
 
This function block uses mapping of internal process image variables, which has to be mapped to 
the PITmode hardware interface: 
 

Variable Datatype I/O-PI Value range Comment 
Input_bIDsync BOOL %I* TRUE / FALSE Control signal for valid key is 

available. 
Input_bIDresponse BOOL %I* TRUE / FALSE Handshake signal, valid signals are 

present. 
Input_bIDdata BOOL %I* TRUE / FALSE Data output PITmode. 
Output_bIDrequest BOOL %Q* TRUE / FALSE Handshake signal, request bit to 

receive. 
 
In manual mode, (I_bMan is set to true), the application can trigger the start command for reading 
the key ID by a rising edge at I_bManStart. 
 
If manual mode is not set (I_bMan is set to false), the function block starts automatically the reading 
process of the key ID as soon as the PITmode reports an inserted key at Input_bIDsync. This 
behavior is comparable to the mode: Transmitter-Controlled communication, only with the difference 
that the controller starts the reading process. 
 
If the function reports an error (for ex. key has been removed during the reading process), this error 
must be reset with a rising edge at I_bReset before a new read operation can be started. 
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5.5. Example with a PIT m3.2p  

This example describes the use of the PIT m3.2p in automatic mode. As soon as a key is inserted in 
the device, the key ID is read. 
 
5.5.1. Wiring diagram 

PITMode_V32_ID

I_bMan
I_bManStart

O_bErr
O_diIDNr

I_bReset

Input_bIDsync
Input_bIDresponse

Input_bIDdata
Output_bIDrequest

Internal PI-Variables

PIT m3.2p

Key ID as DINT
Error flagfalse

false

 
Fig. 4: Wiring diagram PIT m3.2p with PITMode_V32_ID 

 
5.5.2. POU_1 

 
Fig. 5: PITMode_V32_ID / POU_1 

1. The PITMode_V32_ID function block for reading key ID. 
2. Instance of the function block PITMode_V32_ID with the name PITmode. 
3. Define variables to control the PITmode instance. 
4. Parameterizing the PITmode instance for automatically reading the key ID. 
5. Cyclic call of the PITmode instance for reading the key ID. 
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5.5.3. I/O Mapping 

 
Fig. 6: PITMode_V32_ID / I/O Mapping 
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6. PITMode_V32 
6.1. Schematic representation 

PITMode_V32

I_bSI0 O_bIDrequestBOOL BOOL
I_bSI1BOOL
I_bSI2BOOL
I_bSI3BOOL
I_bManBOOL
I_bManStartBOOL
I_bIDsyncBOOL
I_bIDresponseBOOL

O_bErr BOOL
O_diIDNr DINT

O_bySI BYTE

I_bIDdataBOOL
I_bResetBOOL

 
6.2. Input Interface 

Variable Datatype Value range Comment 
I_bSI0 BOOL TRUE / FALSE Signal output for state information. 
I_bSI1 BOOL TRUE / FALSE Signal output for state information. 
I_bSI2 BOOL TRUE / FALSE Signal output for state information. 
I_bSI3 BOOL TRUE / FALSE Signal output for state information. 
I_bMan BOOL TRUE / FALSE Operation mode manual. 
I_bManStart BOOL TRUE / FALSE Start for transmitting ID in manual mode. 
I_bIDSync BOOL TRUE / FALSE Control signal for valid key is available. 
I_bIDresponse BOOL TRUE / FALSE Handshake signal, valid signals are present. 
I_bIDdata BOOL TRUE / FALSE Data output PITmode. 
I_bReset BOOL TRUE / FALSE Error acknowledgment. 

 
6.3. Output Interface 

Variable Datatype Value range Comment 
O_bIDrequest BOOL TRUE / FALSE Handshake signal, request bit to receive. 
O_bErr BOOL TRUE / FALSE Error available. 
O_diIDNr DINT 0 … DINT_MAX Key-ID number. 
O_bySI BYTE 0 … Fh State information (see chapter 6.5). 

 
6.4. Description 

Typename: PITMode_V32 
Block type: Functionblock (Siemens SCL Source code) 
 
This function block receives the key ID only in the mode: Handshake-controlled. The device must be 
configured accordingly. See the necessary settings in the operating manual of the PITmode. 
 
In manual mode (I_bMan is set to true), the application can trigger the start command for reading the 
key ID by a rising edge at I_bManStart. 
If manual mode is not set (I_bMan is set to false), the function block starts automatically the reading 
process of the key ID as soon as the PITmode reports an inserted key at Input_bIDsync. This 
behavior is comparable to the mode: Transmitter-Controlled communication, only with the difference 
that the controller starts the reading process. 
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If the function reports an error (for ex. key has been removed during the reading process), this error 
must be reset with a rising edge at I_bReset before a new read operation can be started. 
 
In addition, this function can output the state information of the device as a byte value at O_bySI.  
 
6.5. State information (extract from PIT m3.2p operating manual) 

State information Description 
0h Reserve 
1h Reserve 
2h Key 5 inserted. 
3h SOM5 chosen 
4h Key 1 inserted. 
5h Key 2 inserted. 
6h Key 3 inserted. 
7h Key 4 inserted. 
8h SOM1 chosen. 
9h SOM2 chosen. 
Ah SOM3 chosen. 
Bh SOM4 chosen. 
Ch No authorization. 
Dh Device error. 
Eh Key operator error. 
Fh Key released. 
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6.6. Example with a PIT m3.2p in TIA Portal 

This example describes the use of the PIT m3.2p in automatic mode. As soon as a key is inserted in 
the device, the key ID is read. 
 
6.6.1. Steps to create function block from external source file 

1. Add new external file into an existing project. 

 
Fig. 7: TIA Portal / Add new external file 

 
2. Select the source file “PITMode_V32.scl from the file explorer. The source file is now added 

to the project. 

 
Fig. 8: TIA Portal / external file added to project 

 



PITMode_V32 

Application Note Functionblocks for reading the key ID from PITmode 17 
1004968_EN_02 

3. Right-Click on the added source file and select “Generate blocks from source” from context 
menu. 

 
Fig. 9: TIA Portal / Context menu to create blocks from source 

 
4. Generated function block appears in the project tree under “Program blocks” and is ready to 

use. 

 
Fig. 10: TIA Portal / Generated function block from source 
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6.6.2. Wiring diagram 

PIT m3.2p
PITMode_V32

I_bSI0 O_bIDrequest
I_bSI1
I_bSI2
I_bSI3
I_bMan
I_bManStart
I_bIDsync
I_bIDresponse

O_bErr
O_diIDNr

O_bySI

I_bIDdata
I_bReset

SIo0

SIo1

SIo2

SIo3

IDo0

IDo1

IDo2

false

false

Key ID as DINT

Error flag

State Inf. As BYTE

 
Fig. 11: Wiring diagram PIT m3.2p with PITMode_V32 

 
6.6.3. Main (OB1) 

 
Fig. 12: TIA Portal / Main program (OB1) 

1. Defined variables to hold the key ID, information state and error flag. 
2. Marker variables to parameterize the function block. 
3. Cyclic call of the function block instance for reading the key ID. 
4. Mapping of the variables used by the function block.  
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