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S-DIAS Profinet I/O Slave Module IPN 021 

with 1 Profinet I/O IN 

  1 Profinet I/O OUT 

 
The S-DIAS Profinet I/O slave module IPN 021 slave module is an 
interface module between the S-DIAS control system and PROFINET 
bus. 



IPN 021 S-DIAS PROFINET I/O SLAVE  

 

Page 2 24.06.2021 

Contents 

1 Technical Data ........................................................................ 4 

1.1 Performance Data ......................................................................... 4 

1.2 Electrical Requirements ............................................................... 5 

1.3 Miscellaneous ............................................................................... 7 

1.4 Environmental Conditions ........................................................... 7 

2 Mechanical Dimensions ......................................................... 8 

3 Connector Layout ................................................................... 9 

3.1 Status LEDs ................................................................................. 10 

3.2 Applicable Connectors ............................................................... 11 

3.3 Label Field ................................................................................... 11 

4 ESD Protection .......................................................................12 

5 Strain Relief ............................................................................12 

6 Mounting .................................................................................13 

7 Addressing .............................................................................15 

8 Supported Cycle Times .........................................................19 

8.1 Cycle Times below 1 ms (in µs) ................................................. 19 

8.2 Cycle Times equal to or higher than 1 ms (in ms)................... 19 

9 Hardware Class IPN021 .........................................................20 



 S-DIAS PROFINET I/O SLAVE IPN 021 

 

24.06.2021 Page 3 

9.1 Allgemein ..................................................................................... 21 

9.1.1 Communication Interfaces ................................................................ 24 

9.2 Global Methods ........................................................................... 24 

9.2.1 GetPDOSizes .................................................................................... 24 

9.2.2 GetPDOData ..................................................................................... 25 

9.2.3 SetPDODat ....................................................................................... 25 

9.2.4 AddSubModule ................................................................................. 26 

9.2.5 InstallCallback ................................................................................... 27 

9.2.6 SendReadAnswer ............................................................................. 27 

9.2.7 SetProcessAlarm .............................................................................. 28 

9.2.8 AddDiagnosisAlarm .......................................................................... 29 

9.2.9 SetDiagnosisAlarm ........................................................................... 29 

9.2.10 RemoveDiagnosisAlarm ................................................................... 30 

9.2.11 UpdateStringsInConfig ...................................................................... 30 

9.2.12 Reinitialize......................................................................................... 30 

9.3 To be noticed ............................................................................... 30 

9.4 Example: Using Callbacks ......................................................... 31 

9.5 Using the GSD File with TIA (Siemens Design Environment) 37 

9.6 IPN and Profinet Bus Time Characteristics ............................. 40 

9.6.1 Detail View of IPN021 Timing on the Local S-DIAS Bus ................... 41 

9.6.2 Detail View of S-DIAS Timing behind VARAN .................................. 45 

 



IPN 021 S-DIAS PROFINET I/O SLAVE  

 

Page 4 24.06.2021 

1 Technical Data 

1.1 Performance Data 

Bus Controller Profinet I/O 

(lt. Profinet I/O Specification V2.3) 

Configuration 2x shielded Tyco Mini I/O port 

Cable length  maximum of 100 m between two stations (segment length) 

Minimum cyclic time 1 ms 

Maximum input data 
per cycle (1) 

1440 

Maximum output data 
per cycle (1) 

1440 

Data transfer rate 100 Mbits/s 
Full duplex 

auto negotiation 
auto crossover 

Diagnosis module status per status LED and SW status 

bus function per status LED and SW status 

Supported conformity classes Class A,  

Class B 

Media redundancy support yes, the module can be used as a client in a Profinet MRP ring, but there 
must be at least one other client with redundancy manager (RM, MRM) 

functionality in the ring 

Status LEDs yes 

 
(1) Maximum 1440 bytes, whereby 4 bytes are for the Profinet nodes in each direction overhead and each sub 

module has one byte overhead in every direction. 
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1.2 Electrical Requirements 

Voltage supply from S-DIAS bus +24 V 

Current consumption on the 
S-Dias bus (+24 V power supply) 

typically 

100 mA at +24 V 

95 mA at +24 V 

75 mA at +30 V 

maximum 

100 mA at +24 V 

100 mA at +24 V 

95 mA at +30 V 

 

If this S-DIAS module is connected to an S-DIAS supply module with several 
S-DIAS modules, the total current of the modules used must be determined and 

checked. 
 

The total current of the +24 V supply cannot exceed 1.6 A! 
The total current of the +5 V supply cannot exceed 1.6 A! 

 
The specification for the current can be found in the module-specific documentation 

under "Electrical Requirements". 

 

Si ce module S-DIAS est connecté à un module d’alimentation S-DIAS suivi de 
plusieurs modules S-DIAS, le courant total des modules utilisés doit être déterminé 

et vérifié. 
 

Le courant total de l'alimentation +24 V ne peut pas dépasser 1,6 A! 
Le courant total de l'alimentation +5 V ne peut pas dépasser 1,6 A! 

 
Le cahier des charges pour le courant peut être trouvé dans la documentation 

spécifique au module sous "Spécifications électriques". 
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1.3 Miscellaneous 

Article number 20-103-021 

Hardware version 1.x 

Standard UL 508 (E247993) 

Approbations UL, cUL, CE 

 
 

1.4 Environmental Conditions 

Storage temperature -20 ... +85 °C 

Environmental temperature 0 ... +55 °C 

Humidity 0-95 %, non-condensing 

Operating conditions Pollution degree 2 

altitude up to 2000 m 

EMC resistance in accordance with EN 61000-6-2 (industrial area) 

EMC noise generation in accordance with EN 61000-6-4 (industrial area) 

Vibration resistance EN 60068-2-6 3.5 mm from 5-8.4 Hz 

1g from 8.4-150 Hz 

Shock resistance EN 60068-2-27 15 g 

Protection type EN 60529 IP20 
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2 Mechanical Dimensions 
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3 Connector Layout 
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3.1 Status LEDs 

Module Status green ON module active 

OFF no supply available 

BLINKING (5 Hz) no communication 

User yellow ON can be set from the application 

(e.g. the module LED can be set to blinking through the 

visualization so that the module is easily found in the control 

cabinet) 

OFF 

BLINKING (2 Hz) 

BLINKING (4 Hz) 

Profinet RN green ON Profinent I/O user application runs without errors 

Profinet RY yellow ON Profinet I/O Bus Controller running 

PROFINET IN  

Link 

green ON connection between the two PHYs made 

BLINKS PROFINET I/O IN of the primary client has no link 

PROFINET IN 

Active 

yellow ON Data is exchanged over the PROFINET bus 

PROFINET OUT 

Link 

green ON connection between the two PHYs made 

BLINKS There is no connection between PROFINET I/O IN and the 

primary client.  

PROFINET OUT 

Active 

yellow ON Data is exchanged over the PROFINET bus 

Profinet E1 red ON Profinet I/O system error 

Profinet E2 red ON Profinet I/O bus error 
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3.2 Applicable Connectors 

Connectors: 
X1-X2: Tyco Mini I/O Plug Type 1 Lock Extend Version (not included in delivery) 
 
 

IMPORTANT: 
The S-DIAS module cannot be connected/disconnected while voltage is applied! 

 

IMPORTANT: 
Le module S-Dias NE PEUT PAS être inséré ou retiré sous tension. 

 
 
X1 Profinet I/O-IN, X2 Profinet I/O-OUT (Tyco Mini I/O) 
 

 
 
 
 
 
 

 
 n.c. = not connected 

 
 

3.3 Label Field 

 

 

Manufacturer Weidmüller 

Type MF 10/5 CABUR MC NE WS 

Weidmüller article number 1854510000 

  

Compatible printer Weidmüller 

Type Printjet Advanced 230V 

Weidmüller article number 1324380000 

 

Pin Function 

1  TX/RX+  
2  Tx/Rx-  
3 Rx/Tx+  

4-5 n.c. 
6 Rx/Tx-  

7-8 n.c. 
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4 ESD Protection 

Before any device is connected to or disconnected from the IPN 021, the potential 
with ground should be equalized (by touching the control cabinet or ground 

terminal). This will allow the dissipation of electrostatic loads (caused by 
clothing/shoes). 

 
 

5 Strain Relief 

 
 

 

The PROFINET cable must be mounted close to the module (e.g. using a clamp)! 
No mechanical stress can be applied to the connection! 
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6 Mounting 

The S-DIAS modules are designed for installation into the control cabinet. To mount the 
modules a DIN-rail is required. The DIN rail must establish a conductive connection with the 
back wall of the control cabinet. The individual S-DIAS modules are mounted on the DIN rail 
as a block and secured with latches. The functional ground connection from the module to 
the DIN rail is made via the grounding clamp on the back of the S-DIAS modules. The 
modules must be mounted horizontally (module label up) with sufficient clearance between 
the ventilation slots of the S-DIAS module blocks and nearby components and/or the 
control cabinet wall. This is necessary for optimal cooling and air circulation, so that proper 
function up to the maximum operating temperature is ensured. 
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Recommended minimum distances of the S-DIAS modules to the surrounding components 
or control cabinet wall: 
 

 
 
 
a, b, c … distances in mm (inches) 
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7 Addressing 

Address 

(hex) 

Size 

(bytes) 

Access 

Type 

Description 

Copy State Machine 1 

0000 4 r/w Address register 

0004 1  r/w 

Status/Control 1 

Bit 0 Write Enable (o = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

0005 1  r/w Access size 1 

4000 2  r Reserved 

0008 128 r/w Data register 1 

Copy State Machine 2 

0088 4 r/w Address register 2 

3 m 1  r/w 

Status/Control 2 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

3 m 1  r/w Access size 2 

3 m 2  r reserved 

0090 128 r/w Data register 2 

Copy State Machine 3 

0110 4 r/w Address register 3 
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0114 1  r/w 

Status/Control 3 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

0115 1  r/w Access size 3 

0116 2  r Reserved 

0118 128 r/w Data register 3 

Copy State Machine 4 

0198 4 r/w Address register 4 

3 m 1  r/w 

Status/Control 4 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

3 m 1  r/w Access size 4 

3 m 2  r reserved 

01A0 128 r/w Data register 4 

Copy State Machine 5 

0220 4 r/w Address register 5 

0224 1  r/w 

Status/Control 5 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

0225 1  r/w Access size 5 

0226 2  r reserved 

0228 64 r/w Data register 5 
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Copy State Machine 6 

0268 4 r/w Address register 6 

3 m 1  r/w 

Status/Control 6 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

3 m 1  r/w Access size 6 

3 m 2  r reserved 

0270 64 r/w Data register 6 

Copy State Machine 7 

02B0 4 r/w Address register 7 

02B4 1  r/w 

Status/Control 7 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

02B5 1  r/w Access size 7 

02B6 2  r reserved 

02B8 64 r/w Data register 7 

Copy State Machine 8 

02F8 4 r/w Address register 8 

02FC 1  r/w 

Status/Control 8 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

02FD 1  r/w Access size 8 
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02FE 2  r reserved 

0300 64 r/w Data register 8 

Copy State Machine 9 

0340 4 r/w Address register 9 

0344 1  r/w 

Status/Control 9 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

0345 1  r/w Access size 9 

0346 2  r reserved 

0348 64 r/w Data register 9 

Copy State Machine 10 

0388 4 r/w Address register 10 

3 m 1  r/w 

Status/Control 10 

Bit 0 Write Enable (0 = Read Enable) 

Bit 1 Busy (readable only) 

Bit 2 AutoIncrement Enable 

Bit 3 Sync0 Start 

Bit 4 Sync1 Start 

Bit 5 IRQStart 

Bit 6 Address Start 

Bit 7 SW Start 

3 m 1  r/w Access size 10 

3 m 2  r reserved 

0390 64 r/w Data register 10 
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8 Supported Cycle Times 

8.1 Cycle Times below 1 ms (in µs) 

 

50 100 125 200 250 500 

x x x x x x 

x= supported 

 
 

8.2 Cycle Times equal to or higher than 1 ms (in ms) 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

x x x x x x x x x x x x x x x x 

x= supported 

 

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

x x x x x x x x x x x x x x x x 

x= supported 
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9 Hardware Class IPN021 

IPN021 Hardware Class for the S-DIAS-PROFINET Interface module IPN021 
 

 
 
This hardware class is used to control the IPN 021 hardware module. With this module 
process and service data can be exchanged with a PROFINET network. Detailed hardware 
information can be found in the module documentation. 
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9.1 Allgemein 

Class State State This server displays the current status of the hardware class. 

Device ID State On this server, the Device ID of the hardware module is displayed. 

FPGA Version State FPGA version of the module in the format 16#XY (e.g. 16#10 = Version 1.0). 

Hardware 
Version 

State Hardware version of the module in the format 16#XXYY (e.g 16#0120 = 
Version 1.20) 

Serial No State On this server, the serial number of the hardware module is displayed. 

Retry Counter State This server will increment if a transfer fails. 

LED Control Output With this server the application LED of the S-DIAS module can be controlled 
in order to find the module faster. 

0 LED off 

1 LED on 

2 blinks slowly 

3 blinks fast 
 

Device State State Shows the hardware class status: 

NetX_Reset The hardware class waits until the PROFINET 
device is ready. 

NetX_Initialisation The hardware class waits for communication 
readiness of the PROFINET device. 

NetX_Configuration The hardware class makes configuration settings 
on the PROFINET component. 

NetX_ConfigError When configuring the module an error has 
occurred. 

NetX_PreOp The cyclic data exchange runs from the class 
part, but it is still waiting for the first cyclic data 
from the PROFINET side, before switching in the 
Operate mode. 

NetX_Operate Here the same thing happens as in PreOp mode, 
with this condition the user is informed that data 
are now available from the remote station. 

NetX_ComStopped The communication was already running, but the 
PROFINET block reports that the Operate state 
was canceled. A re-initialization can be triggered 
by the Reinitialize() method. 

 

Device Error 
Code 

State If the PROFINET device detects a communication error, the error code can 
be read here. The meaning of the error codes can be found in the header file 
NetXProfiNetErrorCodes.h, which is appended to the  NetXProfiNetInterface 
class. 

Link State State Displays the link status of the two PROFINET ports bit-coded (1 means link 
available). 

Bit 0 Status of Uplink (PROFINET IN) 

Bit 1 Status of Downlink (PROFINET OUT) 
 

MAC Address State Shows the MAC address stored in the module. 

Station Name State Shows the modules station name. 
This string can be modified and is retentive. If the change at runtime should 
be included in the configuration, the methods UpdateStringsInConfig() and 
Reinitialize() must be called after the strings have been adjusted. 
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IP Address State Shows the IP address of the module. 
This string can be modified and is retentive. If the change at runtime should 
be included in the configuration, the methods UpdateStringsInConfig() and 
Reinitialize() must be called after the strings have been adjusted. 

Subnet Mask State Shows the subnet mask of the module. 
This string can be modified and is retentive. If the change at runtime should 
be included in the configuration, the methods UpdateStringsInConfig() and 
Reinitialize() must be called after the strings have been adjusted. 

Gateway State Shows the Gateway settings of the module. 
This string can be modified and is retentive. If the change at runtime should 
be included in the configuration, the methods UpdateStringsInConfig() and 
Reinitialize() must be called after the strings have been adjusted. 

Required Property This client is active by default, which means that the S-DIAS hardware 
module at this position is mandatory for the system and can under no 
circumstances be disconnected or return an error. Otherwise, the entire 
hardware deactivated. If the hardware module is missing or removed, an S-
DIAS error is triggered. If his client is initialized with 0, the hardware module 
located in this position is not mandatory. This means that it can be inserted 
or removed at any time. However, which components identified as "not 
required" should be selected with regard to the safety of the system. 

PDO Read Size Property Defines the number of bytes that are sent to this unit by the bus master in 
real time. 
The necessary PROFINET sub-modules are automatically created from the 
class. 
 

 

Once the AddSubModule method is called, the client 
values for PDO size are ignored. It is necessary that 
in the PROFINET master the same configuration is 
present. The automatic creation begins with the 
largest sub-module, as often as possible, and then 
reduces it gradually to the preset size. 

 
Example with a size of 823 Bytes: 
6x sub-module with 128 Bytes 
0x sub-module with  64 Bytes 
1x sub-module with  40 Bytes 
0x sub-module with  32 Bytes 
0x sub-module with  16 Bytes 
1x sub-module with   8 Bytes 
1x sub-module with   4 Bytes 
1x sub-module with   2 Bytes 
1x sub-module with   1 Bytes 
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PDO Write Size Property Defines the number of bytes to be sent to the bus master by the device in 
real time. 
The necessary PROFINET sub-modules are automatically created from the 
class. 
 

 

Once the AddSubModule method is called, the client 
values for PDO size are ignored. It is necessary that 
in the PROFINET master the same configuration is 
present. The automatic creation begins with the 
largest sub-module, as often as possible, and then 
reduces it gradually to the preset size. 

 
Example with a size of 823 Bytes: 
6x sub-module with 128 Bytes 
0x sub-module with 64 Bytes 
1x sub-module with  40 Bytes 
0x sub-module with  32 Bytes 
0x sub-module with  16 Bytes 
1x sub-module with   8 Bytes 
1x sub-module with   4 Bytes 
1x sub-module with   2 Bytes 
1x sub-module with   1 Bytes 

PDO Cycle 
Time 

Property This setting defines in how many milliseconds the transmission of the 
complete PDO data should be completed. This allows the bus load to be 
reduced without changing the bus cycle time. For example, for a 16 ms 
Profinet cycle time you could select 8 ms. 
0 (default) means everything is always transferred  

Size Mailbox 
Access 

Property To set the size of a mailbox access as an initial value. The maximum size for 
an access are 128 bytes and the minimum size are 40 bytes. The set size 
must have an even value. 
e.g.: 

0 128 Byte (maximum size) 

32 40 Byte (the minimum value) 

64 64 Byte 

99 100 Byte (the next possible value) 

180 128 Byte (the maximum value) 
 

Endian Swap 
Mode 

Property Mode for endian conversion (used for reading and writing data), which is 
necessary in most cases because SIGMATEK works with little endian and 
Siemens S7, e.g. with big endian byte order. 

0 No endian conversion 

1 Endian conversion by the hardware class (increases the 
realtime load dependent on the number / size of the PDO 
data). If sub-modules were added by AddSubModule, the 
conversion takes place according to the applied sub-modules. 
At sub-modules greater than 4 bytes the module memory is 
swapped in single 4-byte blocks. 

2 Like 1, except that the swap is limited to blocks of 2 bytes 
(instead of 4 bytes). With 10 bytes, for example, five 2-byte 
swaps are therefore performed. 
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Auto Config Property Setting whether the PROFINET stack should be re-initialized as soon as an 
uplink is detected to the bus master. 

0 No automatic re-initialization. The user can trigger this with the 
Reinitialize() method. 

1 Once an uplink is detected, the PROFINET stack is re-
initialized. 

 

 
 
9.1.1 Communication Interfaces 

ALARM Downlink With this downlink the corresponding alarm class can be placed via the 
hardware editor. 

 
 

9.2 Global Methods 

The following methods can be called via the ProfiNetIF server. 
 
 
9.2.1 GetPDOSizes 

Returns the size of the cyclic real-time reading and writing data. The parameter names can 
be seen from the perspective of SIGMATEK Application (Read PDO means cyclic data 
from the bus master to IPN021). 
 

Transfer parameters Type Description 

pReadPDOSize ^UDINT On the content of the pointer, the configured total size of 
the read data is written. If this information is not needed, 
NIL can be transferred. 

pWritePDOSize ^UDINT On the content of the pointer, the configured total size of 
the read data is written. If this information is not needed, 
NIL can be transferred. 

Return parameters Type Description 

retcode DINT 0 successfully executed. The pointer contents 
have been filled with the corresponding data 

-1 invalid pointer (no one of both pointer is 
valid) 
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9.2.2 GetPDOData 

If the Device State has the value NetX_Operate, real-time data can be collected using this 
method, which were sent by the bus master. 
 

Transfer parameters Type Description 

pTargetMem PVOID The current PDO data from the bus master are copied to 
this memory. With GetPDOSizes the size can be 
determined before to ensure that the transferred memory 
is large enough. 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Mutex error 

-2 Invalid pointer 
 

 

 
 
9.2.3 SetPDODat 

If the Device State has the value NetX_Operate, real-time data can be transferred, which 
are then sent to the bus master. 
 

Transfer parameters Type Description 

pNewWrData PVOID The data on which the pointer points are sent to the bus 
master. 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Mutex error 

-2 Invalid pointer 
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9.2.4 AddSubModule 

This method must be called in an init phase and defines a PROFINET sub-module. The 
configuration of the PROFINET slaves IPN021 by the user class must match the 
configuration in the PROFINET master. To easily transfer a linear memory as a PDO, it is 
recommended to use the clients PDOReadSize and PDOWriteSize. 
 
 

 

Once this method is called, the client values and PDOReadSize 
PDOWriteSize are no longer used! 
If Endian swap is active, the transferred bytes are "swapped" in 
accordance with the module definition (at sub-modules larger than 
4 bytes the module memory is “swapped” in 4-byte blocks). By 
using the clients instead of this method, time can be saved in the 
real-time. 
If read or write sub-modules are first created, does not matter, 
because the HW Class always creates the inputs first and then the 
outputs. This is important for creating the sub-modules in the 
Siemens software. 

 
 

Transfer parameters Type Description 

usModuleSize USINT Size of sub-module to be added. Possible values are: 1, 2, 
4, 8, 16, 32, 40, 64, 128 

bDataToMaster BOOL Specifies whether this sub-module is to be sent to the 
master or the master to the IPN021. 

TRUE Sub-module is sent to the bus master 

FALSE Sub-module is sent to the IPN021 
 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Too late to add sub-modules (must be done 
in an init phase) 

-2 Invalid module size 

-3 Failed to allocate memory for the submodule 
configuration 

-4 Too many sub-modules (maximum of 251 is 
valid for both directions) 

-5 Too many bytes in this direction (1440 bytes 
maximum) 
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9.2.5 InstallCallback 

Through this method a callback can be installed, whereby requests or notifications are 
forwarded to the user class by the bus master. 
Using see example. 
 

Transfer parameters Type Description 

pThis pVirtualBase This-Pointer of the object to be called 

pFunction PVOID Pointer to the function to be called at the callback 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Invalid pointer 

-2 Callback has already been installed 
 

 

 
 
9.2.6 SendReadAnswer 

With this method it can be answered delayed to a read request. This is useful if for the 
corresponding request data must be obtained from other sources before. 
If the delayed answer does not follow the request within 3 seconds, the bus master runs in 
a timeout. 
 

Transfer parameters Type Description 

pReadData PVOID Pointer to the answer data 

udReadLength UDINT Length of the answer data (must not be greater than the 
read length transferred, as these can be seen as a 
maximum for this request). 

hdReturnCode HDINT Return value for the bus master 

0 Successfully executed 

≠0 All other values can be looked up in the 
Profinet development environment, if 
required. 

 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Too late to respond to this request (already 
more than 3 seconds elapsed) 

-2 Answer size too big (with asynchronous 
accesses a maximum of 1024 bytes can be 
transferred) 

-3 Invalid pointer 
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9.2.7 SetProcessAlarm 

Triggers a process alarm on Profinet. 
 

Transfer parameters Type Description 

udAlarmHandle UDINT The user can assign any value here, which he receives 
again at the callback with the response data for the 
assignment of the alarm. 

uiUserStructId UINT Here, a structure ID can be selected, indicating the 
importance of the alarm data. 

uiAlarmDataLen UINT Length of alarm data behind pAlarmData 

pAlarmData PVOID Pointer to user-specific alarm data 

udSubModuleNo UDINT Optional parameter (default value: 0) 
Process alarms are always linked with sub-modules that 
are sent to the bus master. With this parameter one of 
these sub-modules can be selected (starting with 0). 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Another request of the same type is already 
running 

-2 Invalid pointer 

-3 Alarm data too large (maximum 1024 Bytes 
allowed) 

-4 No PDO data are sent to the bus master 

-5 Sub-module number to high 
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9.2.8 AddDiagnosisAlarm 

Adds a diagnostic alarm that can be triggered later. 
 

Transfer parameters Type Description 

uiChannelNum UINT Added channel number for the diagnostic alarm. User-
specific channel numbers from 0x0000 to 0x7FFF and the 
number 0x8000 for the sub-module itself are supported. 

uiChannelProp UINT The structure of this bit field for the channel characteristics 
is explained in the header file "NetXProfiNetInterface.h", 
which is appended to the class NetXProfiNetInterface. 

uiChannelErrorType UINT A list of possible error types can also be found in the 
header file "NetXProfiNetInterface.h" 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Another request of the same type is already 
running 

-2 Invalid channel number 
 

 

 
 
9.2.9 SetDiagnosisAlarm 

Triggers a previously added diagnostic alarm. 
 

Transfer parameters Type Description 

udAlarmHandle UDINT The user can assign any value here, which he receives 
again at the callback, with the response data for the 
assignment of the alarm. 

udDiagHandle UDINT Here, the handle is used, that was transferred via 
AddDiagnosisAlarm at the Callback in the Index 
parameter, after creation of the diagnosis alarm. 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Another request of the same type is already 
running 
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9.2.10 RemoveDiagnosisAlarm 

Removes a previously added diagnosis alarm. 
 

Transfer parameters Type Description 

udDiagHandle UDINT Here, the handle is used, that was transferred via 
AddDiagnosisAlarm at the Callback in the Index 
parameter, after creation of the diagnosis alarm. 

Return parameters Type Description 

retcode DINT 0 Successfully executed 

-1 Another request of the same type is already 
running 

 

 

 
 
9.2.11 UpdateStringsInConfig 

If StationName, IPAddress, SubnetMask or Gateway are changed at runtime and a new 
configuration of the PROFINET slaves is required, this method must be called first to 
update the modified string in the configuration data. Afterwards the configuration can be 
performed again using the Reinitialize method. 
 

 
9.2.12 Reinitialize 

This method triggers a reconfiguration of the PROFINET slaves and can be used when 
one of the strings, described above, have changed or problems in communication occur 
that cannot be resolved otherwise. 
 

 

9.3 To be noticed 

 
The size of the data transferred in the Profinet packet must not exceed 1440 and is 
calculated as follows: 
ReadDataProfinet = 4 Byte Header + Number of ReadSubModules + Number of 
WriteSubModules + Sum of the ReadUseData 
WriteDataProfinet = 4 Byte Header + Number of ReadSubModules + Number of 
WriteSubModules + Sum of the WriteUseData 
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9.4 Example: Using Callbacks 

The following code examples each use an object channel to the NetXProfiNetInterface with 
"ToProfinet". This class is integrated into the IPN021 class and connected externally via the 
ProfiNetIF server.  
 
To install a callback (e.g. for asynchronous read and write requests from the PROFINET 
bus master), the following call is used: 
 
ToProfinet.InstallCallback(pThis:=this, 

pFunction:=#CallBackFunc()); 

 
Prerequisite for the correct functioning of the call is the declaration of the method, which 
should look like this: 
 
FUNCTION GLOBAL CallBackFunc 
  VAR_INPUT 
    pThis : ^TestClass; // Statt TestClass den Namen ihrer Klasse 

einfügen 
    Cmd : UDINT; 
    Index : UDINT; 
    pLength : ^UDINT; 
    pData : pVoid; 
    pStatus : ^HDINT; 
  END_VAR 

 
  pThis^.CallBack(Cmd, Index, Length, pData, pStatus); 

 
END_FUNCTION 

 
To handle the callbacks in this example, the class method callback is used. By calling the 
pThis object pointer the class variables can automatically be used in the method. 
 
So the code might look like in the method: 
 
FUNCTION GLOBAL TestClass::CallBack 
  VAR_INPUT 
    Cmd : UDINT; 
    Index : UDINT; 
    pLength : ^UDINT; 
    pData : pVoid; 
    pStatus : ^HDINT; 
END_VAR 

   
  case Cmd of 
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    PROFINETX_CMD_READ: 

 
(*  
This command occurs when the bus master performs an asynchronous 

read command. 

 
Command-specific description of the remaining parameters: 
Index: 
Free to be used by the two communicating applications to differ 

read news. 

 
pLength: 
Pointer to maximum length of the data to be read. If fewer data are 

available, the number of bytes actually read is returned to this 

memory. 

 
pData: 
Pointer to the memory to which the response data should be copied. 

 
pStatus: 
On the content of this memory, the return code is returned. 
0 = successfully executed 
PROFINETX_STATE_ANSWER_LATER = the response data are submitted 

within the next 3 seconds via the SendReadAnswer() method. 
Other possible return values can be looked up in the Profinet 

development environment for the parameter status of the RDREC 

block. 
*) 

 
 
    PROFINETX_CMD_WRITE: 
(* 
This command appears when the bus master performs an asynchronous 

write command 

 
Command-specific description of the remaining parameters: 
Index: 
Free to be used by the two communicating applications to differ 

write messages. 

 
pLength: 
Pointer to the length of the data to be written. 

 
pData: 
Pointer to the memory with the data to be written. 
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pStatus: 
On the content of this memory, the return code is returned. 
 

 

0 = successfully executed 

Other possible return values can be looked up in the Profinet 

development environment at the parameter status of the WRREC block. 
*) 

 
 
    PROFINETX_CMD_ADD_DIAG_ALARM_RESULT: 
(*  
This command appears in response to AddDiagnosisAlarm() 

 
Command-specific description of the remaining parameters: 
Index: 
On this parameter, the diagnostics handle is returned. It is used 

to identify the diagnostic alarm in the calls SetDiagnosisAlarm() 

and RemoveDiagnosisalarm(). 

 
pLength: 
Pointer to the length of the data behind pData. At this command 

always 4. 

 
pData: 
Pointer to the memory with the error code of the Profinet module. 
0 = OK, other error codes can be looked up in the header file 

NetXProfiNetErrorCodes.h. 

 
pStatus: 
is not used in this command 
*) 

 
PROFINETX_CMD_REMOVE_DIAG_ALARM_RESULT: 
(* 
This command comes in response to RemoveDiagnosisAlarm() 

 
Command-specific description of the remaining parameters: 
Index: 
On this parameter, the diagnostic handle is returned, which already 

was transferred when calling RemoveDiagnosisalarm(). 

 
pLength: 
Pointer to the length of the data behind pData. At this command 

always 4. 
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pData: 
Pointer to the memory with the error code of the Profinet module. 
0 = OK, other error codes can be looked up in the header file 

NetXProfiNetErrorCodes.h. 

 
 
pStatus: 
is not used in this command  
*) 

 
 
    PROFINETX_CMD_SET_DIAG_ALARM_RESULT: 
(*  
This command comes in response to SetDiagnosisAlarm() 

 
Command-specific description of the remaining parameters: 
Index: 
On this parameter, the alarm handle is returned, which already was 

transferred when calling SetDiagnosisAlarm(). 

 
 
pLength: 
Pointer to the length of the data behind pData. At this command 

always 4. 

 
pData: 
Pointer to the memory with the error code of the Profinet module. 
0 = OK, other error codes can be looked up in the header file 

NetXProfiNetErrorCodes.h. 

 
pStatus: 
Pointer to return code of bus master or NIL if a timeout has 

occurred. 
0 = successfully executed 
Other possible return values can, for example, be looked-up in the 

Profinet development environment at the parameter status of the 

RDREC block. 
*) 

 
 
    PROFINETX_CMD_SET_PROCESS_ALARM_RESULT: 
(*  
This command appears in response to SetProcessAlarm() 

 
Command-specific description of the remaining parameters: 
Index:  
In this parameter, the alarm handle is returned, which was 

transferred at the call of SetProcessAlarm(). 
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pLength: 
Pointer to the length of the data behind pData. At this command 

always 4. 

 
 
pData: 
Pointer to the memory with the error code of the Profinet module. 
0 = OK, other error codes can be looked up in the header file 

NetXProfiNetErrorCodes.h. 

 
pStatus: 
Pointer to the return code of the bus master or NIL if a timeout 

has occurred. 
0 = successfully executed 
Other possible return values can, for example, be looked-up in the 

Profinet development environment of the parameter status of the 

RDREC block. 
*) 

 
 
    PROFINETX_CMD_NEW_PDO_READ_DATA_ARRIVED: 
(* 
This command indicates that new PDO read data have arrived from the 

Profinet module. It is recommended here to set a flag and then to 

query it later in its own processing and pick up the new data. 

 
In this command no parameter is used. 
*) 

 
 
    PROFINETX_CMD_INTERNAL_COM_ERR: // for analysis 
(*  
This command appears when the NetX module has detected an error. 

 
In case of errors there should also be paid attention to the 

debugger trace messages in the output window, because important 

information on any error sources are displayed there. 

 
Command-specific description of the remaining parameters: 
Index:  
Command which is related to the error. The commands are defined in 

the Defines Sections of NetXProfiNetInterface and NetX51Base. 
16#1F16 for example, has indicated that the sub-module definitions 

do not match with those of the bus master. 

 
pLength: 
Pointer to the length of the data behind pData. At this command 

always 4. 
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pData: 
Pointer to the memory with the error code of the Profinet module. 
0 = OK, other error codes can be looked up in the header file 

NetXProfiNetErrorCodes.h. 
pStatus: 
is not used in this command 
*) 
  end_case; 

 
END_FUNCTION 
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9.5 Using the GSD File with TIA (Siemens Design Environment) 

• GSD file (required by the Profinet master): 
o ZipFile attached to the IPN021 class, unzip to desired folder 
o Install file as described in the TIA help under Install GSD File. 
o Example (with TIA): 

 

 
 
 

• IPN 021 found in the device catalog: 
Additional field devices/PROFINET IO/I/O/Sigmatek GmbH Co KG/S-DIAS/ 
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• Insert Input and output modules 
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Always create first the inputs and then the 
outputs, because the HW-class creates the 
sub-modules also in this order (regardless of 
the AddSubModule() calls) 
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9.6 IPN and Profinet Bus Time Characteristics 

In the time diagrams below, the transmission route for a query/answer transmission from 
the Profinet master to the SIGMATEK CPU and back are shown for the best and worst case 
respectively. The Profinet bus and IPN 021 module are not synchronous with one another. 
The time point for transmission in the Profinet bus can thereby be offset. Because the copy 
time for the dual-port memory from the NetX chip is between 0.7 and a maximum of 1 ms, 
the transmission time can also vary. When the NetX chip needs 1 ms for copying, the 
hardware class cannot be set so that the DPM buffer is reenabled in the same cycle. The 
transmission thereby needs one cycle longer! 
For the Profinet sync, a cyclic time of 1 ms is assumed. This is determined by the Profinet 
master and can vary from cycle to cycle. 
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9.6.1 Detail View of IPN021 Timing on the Local S-DIAS Bus 

9.6.1.1 Timing in Best Case 
 
For the best case, a copy time of 700 µs for the NetX chip is assumed. So that the dual-port 
memory (DPM) is exchanged during each cycle, the isochronous start time (value setting 
"IsoStartPoint" to the SdiasPLC hardware class) on the local S-DIAS bus must be set as 
high as possible. With a cyclic time of 1 ms it an ISO start point of 95%, 950 µs remain for 
copying the DPM; minus the real-time value and the S-DIAS write access. The realtime 
value (debugger variable "_RealAverageTime") plus the S-DIAS write time  
("IsoWrTaskDuration" to the SdiasPLC hardware class) must therewith be under 250 µs. If 
copying the DPM takes longer, the receiving the data is delayed by 1 cycle respectively ( 
worst case, illustrated between point 3.4 and 7.8). Copying the DPM starts with point 3.7 
and ends with point 4.8. The data packet route is marked in violet. 
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1. The data from the Profinet master are sent over the Profinet bus. 
2. These data are sent from the Profinet bus in the NetX Profinet stack. 
3. As soon as the dual-port memory is released via inverting the handshake flag by the 

hardware class, the data are copied from the NetX chip. The NetX chip requires 
therefore, 700-1000 µs.  

4. After the DPM is copied,  it is released by the NetX chip via setting the answer 
handshake flag. 

5. At the ISO start time, the data are read to the local S-DIAS bus and are then available 
with the next CPU sync. 

6. The handshake flag and answer handshake flag are the same and the data therewith 
valid. These can now be processed by the application. Afterwards, the handshake flag 
for releasing the DPM is inverted and the answer data written to the S-DIAS bus.  

7. When handshake flag is inverted, the the NetX chip starts the DPM copy process. 
8. After the DPM is copied,  it is released by the NetX chip via setting the answer 

handshake flag. 
9. The slave to master data are located in the Profinet stack of the NetXchip and are sent 

over the Profinet but at a time point specified by the Profinet master. 
10. The data can be received and processed by the Profinet master. 
 
In the best case, the transmission requires 2 cycles. 
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9.6.1.2 Timing in Worst Case 
 
For the worst case, a duration of 1 ms for copying the DPM is assumed. The ISO start time 
with 50% was selected (value setting "IsoStartPoint to the SdiasPLC hardware class). The 
Handshake flag for releasing the DPM is transferred over the S-DIAS bus during the next 
read process. The data are therewith available in the Sigmatek CPU one cycle later. Due to 
the unfavorable time point at which the data is sent over the Profinet bus, a delay in the 
transmission is generated (can be see in point 1-3). Copying the DPM begins with point 3.7 
and ends with point 4.8. The data packet route is marked in violet. 
 

 
 
The process is the same as in the best case. 
Because the dual-port memory is locked in point two after receiving the data from the 
Profinet bus, the data can only be accepted during the next copy process.  
In the time diagram above, the transmission requires 6 cycles. 



 S-DIAS PROFINET I/O SLAVE IPN 021 

 

24.06.2021 Page 45 

9.6.2 Detail View of S-DIAS Timing behind VARAN 

9.6.2.1 Timing in Best Case 
 
For the best case, a copy time of 700 µs for the NetX chip is assumed. Since the transfer of 
the handshake bit over the VARAN bus requires an extra cycle, the dual-port memory 
(DPM) can at best, be exchanged every second cycle. The isochronous start point (setting 
value "IsoStartPoint" in the VaranManager1-3 hardware class) on the VARAN bus must be 
set as low as possible. With a cyclic time of 1 ms with an ISO start point of 5%, 950 µs 
remain for copying the DPM; minus the real-time value and the S-DIAS write access behind 
VARAN. The VARAN ISO time ("IsoVaranTime" in the VaranManager hardware class) and 
the S-DIAS write time ("IsoWrTaskDuration" to the VI02x hardware class) must be under 
250 µs. If copying the DPM takes longer, the receiving the data is delayed by 1 cycle 
respectively ( worst case, illustrated between point 3.4 and 9.10). Copying the DPM begins 
with point 3.9 and ends with point 4.10. The data packet route is marked in violet. 
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1. The data from the Profinet master are sent over the Profinet bus. 
2. These data are sent from the Profinet bus in the NetX Profinet stack. 
3. As soon as the dual-port memory is released via inverting the handshake flag by the 

hardware class, the data are copied from the NetX chip. The NetX chip requires 
therefore, 700-1000 µs.  

4. After the DPM is copied,  it is released by the NetX chip via setting the answer 
handshake flag. 

5. For the CPU sync, the data are read on the S-DIAS bus behind VARAN. 
6. At the Iso start point, the data are sent over the VARAN bus and are then available with 

the next CPU sync. 
7. The handshake flag and answer handshake flag are the same and the data therewith 

valid. These can now be processed by the application. Afterwards, the handshake flag 
for releasing the DPM is inverted and the answer data sent over VARAN.  

8. After the data were transmitted over the VARAN bus, the S-DIAS write process is run.  
9. When handshake flag is inverted, the the NetX chip starts the DPM copy process. 
10. After the DPM is copied,  it is released by the NetX chip via setting the answer 

handshake flag. 
11. The slave to master data are located in the Profinet stack of the NetXchip and are sent 

over the Profinet but at a time point specified by the Profinet master. 
12. The data can be received and processed by the Profinet master.  
 
In best case, the transmission requires 4 cycles. 
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9.6.2.2 Timing in Worst Case 
 
For the worst case, a duration of 1 ms for copying the DPM is assumed. The ISO start time 
with 50% was selected (value setting "IsoStartPoint to the VaranManger 1-3 hardware 
class). The Handshake flag for releasing the DPM is transferred over the S-DIAS bus during 
the next read process. The data are therewith available in the SIGMATEK CPU one cycle 
later. Due to the unfavorable time point at which the data is sent over the Profinet bus, a 
delay in the transmission is generated (can be see in point 1-3). Copying the DPM begins 
with point 3.9 and ends with point 4.10. The data packet route is marked in violet. 
 

 
 
The process is the same as in the best case. 
Because the dual-port memory is locked in point two after receiving the data from the 
Profinet bus, the data can only be accepted during the next copy process.  
In the diagram above, the transmission takes 8 cycles. 
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Documentation Changes 

 

Change date Affected 

page(s) 

Chapter Note 

23.03.2015 3 
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1.1 Performance Data 

1.3 Miscellaneous 

Changed minimum cyclic time 

Changed Certification 

07.05.2015 3 1.1 Performance Data * Added note 

21.01.2016 4 1.3 Miscellaneous Standard changed 

25.01.2016 3 1.2 Electrical Requirements Graphics added 

28.04.2016 13 6 Mounting Graphics distances 

17.08.2017 6 1.4 Environmental Conditions  Pollution Degree added 

18.10.2017 10 

13 

3.3 Label Field 

6 Mounting 

Added chapter 

Graphic replaced 

14.11.2019 18 8 Supported Cycle Times Chapter added 

28.02.2020 18 8 Supported Cycle Times Text adapted 

08.09.2020 20 9 Hardware Class IPN021 Chapter added 

04.11.2020 13 6 Mounting Expansion functional ground connection 

24.06.2021 4 1.1 Performance Data 

 

1.3 Miscellaneous 

Supported conformity classes and Media 

redundancy support added 

Certifications removed 
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