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Exclusion of liability

We have taken great care in compiling our application note. It contains information about our
company and our products. All statements are made in accordance with the current status of
technology and to the best of our know-ledge and belief.

However, we cannot accept liability for the accuracy and entirety of the information provided,
except in the case of gross negligence. In particular it should be noted that statements do not
have the legal quality of assurances or assured properties.

We are grateful for any feedback on the contents.

July 2011

All rights to this publication are reserved by Pilz GmbH & Co. KG. We reserve the right to
amend specifications without prior notice. Copies may be made for the user’s internal purposes.
The names of products, goods and technologies used in this manual are trademarks of the
respective companies.
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Support

Technical help round the clock!

Technical support is available from Pilz round the clock.
This service is provided free of charge beyond standard business hours.

Americas
» Brazil
+55 11 8245-8267
» Mexico
+52 55 5572 1300
» USA (toll free)
+1 877-PILZUSA (745-9872)

Asia
» China
+86 21 62494658-216
» Japan
+81 45 471-2281
» Korea
+82 2 2263 9540

Australia
» Australia
+61 3 95446300

You can reach our international hotline on:

Europe
» Austria

+43 1 7986263-0
Belgium, Luxembourg
+32 9 3217575
England

+44 1536 462203
France

+33 3 88104000
Germany

+49 711 3409-444
Ireland

+353 21 4804983
ltaly

+39 031 789511
Scandinavia

+45 74436332
Spain

+34 938497433
Switzerland

+41 62 88979-30

» The Netherlands

+31 347 320477

» Turkey

+90 216 5775552

+49 711 3409-444 or mailto:support@pilz.com

Pilz GmbH & Co. KG

Safe Automation
Felix-Wankel-StraBe 2
73760 Ostfildern, Germany

Telephone: +49 711 3409-0
Telefax:  +49 711 3409-133
E-Mail: pilz.ambh@pilz.de
Internet:  www.pilz.com
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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.

1 Pilz international homepage, download section www nilz com
2 Operating Manual PSSu E S RS232(-T) 1001378-EN-xx
3 Operating Manual PSSu E S RS485(-T) 1001379-EN-xx
4 Operating Manual PSSu K S RS232 1001689-EN-xx
5 Operating Manual PSSu H DP 21554-EN-xx

6 Operating Manual PSSu E F PS 21292-EN-xx

1.2. Documentation from other sources of information
No. Description Item No.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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2. Hardware configuration

2.1. Pilz products

No. Description Order number Number
1 PSSu H DP 312 045 1
2 PSSuUE F PS 312 190 1
3 PSSu E S RS232 312 515 1
4 PSSuBP 1/8 C 312 601 1
5 PSSuBS 1/8C 312 651 1
2.2. Device configuration
EEQ HW Config - [SIMATIC 300(1) (Configuration) -- Pilz_R5232_10Byte]
Eﬂ] Station  Edit  Imsert PLC  Wiew Ophions  Window  Help
&8 B & mn sn | (2 S ee
=0 UR
1 s
2 JE CPU 315-2 DP
[ ,;;;: LA PROFIBUS[1]): DP-Mastersystem [1)
4 DI2/D0ExDC24 /0,50
5
[17] P55un
: - 2
i
EEEEE
£
4= | (1] PSSuniversal
Slat DFID Order Murnber / Designation | Address | [ Address
1] 2 PSSuE FPS
i 194 PSSuE S R5232 2241 2241
Fig. 1: Simatic HWConfig, configuration of PSSu system
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 6/15

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de



Application Note — No. 1002064_EN_06
PSSu serial I/0-Communication

pilz

» The following interface parameters can be configured for the electronic module:

v

Transmission rate

Block size (data bits and parity)

Number of stop bits
Continuous send
Xon/Xoff on send
Xon/Xoff on receive
RTS and CTS activated

page 13!

Please see section 3.6 "Invalid configuration settings when parameters set via fieldbus", on

P

Properties - DP slave

Address /D Parameter Azsignment

Parameters Walue
(=45 Station parameters
f—}a Device-specific parameters
—[Z] Transmission rate 19200 Baud
—[Z] Dataframe & data bits no parity
—[£] Stop Bits 1 stop bk
—[£] Continuous Sending Cisable
—[Z] Tx monjwoff Disable
—[£] Rux Hong¥aff Disable
—[£] JRTS and JCTS Cisable
EﬁéHex parameter assignment
LE] ser_Prm_Daka (0 ko 2) 15,16,00

Cancel

Help

Fig. 2: Simatic HWConfig, parameter settings for the serial electronic module PSSu E S RS232

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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2.3. Electrical assignment of the electronic modules

CTS

pilz

Fig. 3: Electrical assignment of the serial electronic modules (base module PSSu BP 1/8x)

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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3. Application Task

3.1. Introduction

For data exchange with the serial electronic modules:

» PSSu E S RS232,

» PSSu K S RS232,

» PSSu E S RS485

the PLC with the fieldbus master requires a function block for data exchange.

This application example illustrates how the FB "ST_SerialComm" is used to incorporate the
serial PSSu modules from Pilz into a Siemens S7 control system.

3.2. General information

The function block provides the user with:
» aring buffer as a receive buffer and a byte-oriented send buffer plus
» transparent data transfer.

» Notes:
- Due to the low I/O usable data bandwidth of 8 Bytes per PLC cycle, we recommend that
this application is only used where time is not critical.
- Depending on the selected CPU type from the Siemens S7 series, it may be necessary to
use the blocks SFC 14/15 in the user program, for consistent data transfer with the fieldbus
master.

3.3. Technical information

The function block "ST_SerialComm" operates in handshake mode; the following control and
status data from the electronic module is used:

Status byte 0 Bit0 = TransmitAccepted
Bit1 = ReceiveRequest
Bit2 = InitAccepted
Bit3 = ContinuousSendingAccepted
Bit4 = ReceiveBufferFull
Bit5 = ParityError
Bit6 = FramingError
Bit7 = Overrun
Status byte 1 = ReceiveDatalength
Usable data bytes 2-9

Control byte 0 Bit0 = TransmitRequest

Bit1 = ReceiveAccepted

Bit2 = InitRequest

Bit3 = ContinuousSendingRequest
Control byte 1 = SendDatalength
Usable data bytes 2-9

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 9/15
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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3.4. Description of function block "ST_SerialComm™

3.4.1. "Initialisation" function

The serial electronic module must be initialised to prepare it for data exchange.

» The procedure is as follows:

1. In the PLC program, set Bit 2 "InitRequest” =1 on control byte 0
The electronic module sets Bit 2 "InitAccepted” =1 in status byte 0.
In the PLC program, reset Bit 2 "InitRequest" =0 on control byte 0.
The electronic module resets Bit 2 "InitAccepted” =0 in status byte 0.
The electronic module is ready for data exchange.

ok wpn

» Note:
- Initialisation of the serial electronic modules is only activated when only Bit 2 "InitRequest”
is set =1 in the first control byte 0 and all other bits in this byte are reset =0.
- The state of the second control byte 1 and status bytes 0/1 are irrelevant for activating
initialisation.

» Request to complete initialisation:
Once the electronic module has set status bit 2 "InitAccepted” =1, the user must complete
initialisation.
To do this, both control bytes 0/1 must be fully reset =0.

3.4.2. "Send data" function

A maximum of 8 data bytes can be sent per cycle.
» The procedure is as follows:
1. The data that is to be sent should be stored in PIO Bytes 2-9 of the electronic module.
2. In the PLC program, enter the send length in control byte 1 "SendDatalLength"
3. Trigger data sending in control byte 0 by toggling bit 0 "TransmitRequest".
4. The electronic module confirms data sending in status byte 0 by toggling bit 0
"TransmitAccepted".

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 10/15
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3.4.3. "Receive Data" function

» This is the procedure for receiving data:

1. If receive data is present in the electronic module's receive buffer, the electronic module
will signal this by toggling bit 1 ("ReceiveRequest") in status byte 0. The amount of
received data is entered in status byte 1 at the same time.

2. The received data will be stored in usable data bytes 2-9, depending on the number of
bytes received in the electronic module's PlII.

3. Within the program, receipt/transfer of the data is confirmed by toggling Bit 1
("ReceiveAccepted”) in the control byte (Bit 1 in control byte 0 = Bit 1 in status byte 0).

4. If there is additional data present in the receive buffer, the electronic module will signal this
by retoggling Bit 1 in status byte 0.

3.4.4. "Continous Send" function

With the "Continous Send" function it is possible to send data continuously via the serial
interface.
» The procedure is as follows:
1. The "Continous Send" function must be activated in the configuration of the electronic
module.
2. The sending data function from the electronic module's send buffer is active when Bit 3 is
set =1 in control byte 0 ("ContinousSendingRequest").
3. Once the electronic module has sent all the data contained in the send buffer, it sets
Bit 3 =1 ("ContinousSendingAccepted") in status byte 0.

» Note:
- Before the next piece of data is sent, Bit 3 must be reset to =0 in the program, in control
byte 0 ("ContinousSendingRequest").

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 11/15
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3.5. Parameters for the function block "ST_SerialComm"

3.5.1. Input parameters for the function block "ST_SerialComm"

No. | Parameter Data type Note
1 BytesToSend INT Number of bytes to be sent
ARRAYI0..127] ) )
. Array in which the user stores
2 Send_DBNo User can adapt to suit
. o the bytes that are to be sent
his application
ARRAY][0..1023] Array in which the electronic
3 Receive_DBNo User can adapt to suit module's receive data is stored
his application in a ring buffer
Address in "Send_DBxx" from
4 Send_fromByteNo INT
which the first Byte is to be send.
Address in "Receive_DBxx" from
5 Start_Receivebuffer INT
which the first Byte is to be stored.
Receivebuffer Size INT Size of the receive ring buffer
Input_ HWAdress ANYPointer Address and data length of PII
Output_HWAdress ANYPointer Address and data length of PIO

3.5.2. Output parameters for the function block "ST_SerialComm"

No. | Parameter Data type Note
. Points to next position to be written
1 Receive_next_Byte INT
in the receive buffer
) Receive buffer in electronic module
2 ReceiveBufferFull Bool
completely full
. Serial data transfer error on the
3 ParityError Bool )
electronic module
. Serial data transfer error on the
4 FramingError Bool )
electronic module
Receive buffer overflow in the
5 OverrunError Bool )
electronic module

3.5.3. Input and output parameters for the function block "ST_SerialComm"

No.

Parameter

Data type

Note

Reset

BOOL

Initialisation of electronic module;
parameter is automatically reset
once initialisation/reset has taken
place

Start_Send

BOOL

Send process is triggered; FB
resets this parameter once the data
has been sent

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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3.6. Invalid configuration settings when parameters set via fieldbus

» Invalid configurations:
- 2 stop bits in combination with all block sizes except "8 data bits, no parity".
- Xon/Xoff in combination with RTS and CTS
(only affects electronic module PSSu E S RS232)

Invalid configurations cannot be prevented when the electronic module is configured via

a fieldbus.

If the electronic module is configured with an invalid configuration via the fieldbus, the electronic
module is taken out of service until it has a valid configuration.

If serial electronic modules are operated with a PROFIBUS DP head module, the whole PSSu
system will be prevented from starting up if one electronic module has an invalid configuration.

3.7. Additional guidelines for operation

» Xon/Xoff threshold values on receive, when Xon/Xoff is activated on receive:
- Xoff is sent as soon as 1000 characters are in the receive buffer.
- Xon is sent as soon as fewer than 24 characters are in the receive buffer, when Xoff has
previously been sent.

» Behaviour of the RTS signal when RTS and CTS are activated:
(only affects electronic module PSSu E S RS232)
- RTS is deactivated as soon as 1000 characters are in the receive buffer.
- RTS is activated as soon as fewer than 24 characters are in the receive buffer.

» Termination of the signals Tx+/Tx— and Rx+/Rx—:
(only affects electronic module PSSu E S RS485)
Dynamic terminations (consisting of 120 Ohm and 2.2nF) are present internally on the RS485
signals Tx+/Tx— and Rx+/Rx—. For this reason, on longer cables, the electronic module PSSu
E S RS485 should only be used as the first and/or last module of the serial bus.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 13/15
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In many countries we are

represented by our subsidiaries

and sales partners.

Please refer to our homepage

for further details or contact our

headquarters.

+49 711 3409-133
pilz.gmbh@pilz.de

Pilz GmbH & Co. KG
Felix-Wankel-StraBe 2
73760 Ostfildern, Germany
Telephone: +49 711 3409-0
www.pilz.com

Telefax:
E-Mail
Internet:
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