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N O T E

The information in this document has been carefully checked and is believed to be entirely reliable.
esd makes no warranty of any kind with regard to the material in this document, and assumes no
responsibility  for  any  errors  that  may appear  in  this  document.  In  particular  descriptions  and
technical data specified in this document may not be constituted to be guaranteed product features
in any legal sense. 

esd reserves the right to make changes without notice to this, or any of its products, to improve
reliability, performance or design.

All rights to this documentation are reserved by esd. Distribution to third parties, and reproduction
of this document in any form, whole or in part, are subject to esd's written approval. 

© 2016 esd electronic system design gmbh, Hannover

esd electronic system design gmbh
Vahrenwalder Str. 207
30165 Hannover
Germany

Phone: +49-511-372 98-0

Fax: +49-511-372 98-68

E-Mail: info@esd.eu

Internet: www.esd.eu

This  manual  contains  important  information  and  instructions  on  safe  and  efficient
handling of the CPCI-DP-2S. Carefully read this manual before commencing any work
and follow the instructions. 
The manual is a product component, please retain it for future use.

Trademark Notices

CANopen®  and CiA® are registered community trademarks of CAN in Automation e.V. 
CompactPCI® is a registered trademark of the PCI Industrial Computers Manufacturers Group.
PROFIBUS® is a registered trademark of  PROFIBUS International (PI).

All other trademarks, product names, company names or company logos used in this manual are reserved by their
respective owners.  
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number:
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Document History

The changes in the document listed below affect changes in the hardware as well as changes in
the description of the facts, only.

Rev. Chapter Changes versus previous version Date

1.1 - First English manual 2015-07-03

1.2

- Classification of warning messages inserted, safety instructions revised

2016-01-26

4.2 Reference inserted

7 Chapter revised

7.2 New chapter “Firmware”

7.3
New chapter “Host-Operating System and Drivers” with description of
DPCTL_START, DPCTL_SEND and DPCTL_TAKE

7.4 New chapter “Library and Application Software”

7.5 New chapter “Using the CPCI-DP-2S with the TIA Portal V13SP1”

Technical details are subject to change without further notice.
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Classification of Warning Messages and Safety Instructions  
This manual contains noticeable descriptions, warning messages and safety instructions, which
you must follow to avoid personal injuries or death and property damage.

This is the safety alert symbol.  
It is used to alert you to potential personal injury hazards. Obey all safety messages
and instructions that follow this symbol to avoid possible injury or death.

DANGER, WARNING, CAUTION
Depending on the hazard level the signal words DANGER, WARNING or CAUTION are used to
highlight safety instructions and warning messages. These messages may also include a warning
relating to property damage. 

DANGER
Danger statements indicate a hazardous situation which, if not avoided, will result in 
death or serious injury.

WARNING
Warning statements indicate a hazardous situation that, if not avoided, could result in 
death or serious injury.

CAUTION
Caution statements indicate a hazardous situation that,  if  not avoided, could result  in
minor or moderate injury.

NOTICE

Notice statements are used to notify people on hazards that  could result  in  things other  than
personal injury, like property damage.

NOTICE
This NOTICE statement indicates that the device contains components sensitive to 
electrostatic discharge. 

NOTICE
This NOTICE statement contains the general mandatory sign and gives information that
must be heeded and complied with for a safe use.

INFORMATION

INFORMATION
Notes to point out something important or useful.
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Safety Instructions
● When working with the CPCI-DP-2S follow the instructions below and read the manual carefully to 

protect yourself from injury and the CPCI-DP-2S from damage.
● The device is a built-in component. It is essential to ensure that the device is mounted in a way that 

cannot lead to endangering or injury of persons or damage to objects.
● Do not use damaged or defective cables to connect the CPCI-DP-2S.
● In case of damages to the device, which might affect safety, appropriate and immediate measures 

must be taken, that exclude an endangerment of persons and domestic animals and property. 
● Current circuits which are connected to the device have to be sufficiently protected against 

hazardous voltage (SELV according to EN 60950-1).
● The CPCI-DP-2S may only be driven by power supply current circuits, that are contact protected. 

A power supply, that provides a safety extra-low voltage (SELV) according to EN 60950-1, complies 
with this conditions.

● The device has to be securely installed in the control cabinet before commissioning.
● Protect the CPCI-DP-2S from dust, moisture and steam. 
● Protect the CPCI-DP-2S from shocks and vibrations.
● The CPCI-DP-2S may become warm during normal use. Always allow adequate ventilation around 

the CPCI-DP-2S and use care when handling.
● Do not operate the CPCI-DP-2S adjacent to heat sources and do not expose it to unnecessary 

thermal radiation. Ensure an ambient temperature as specified in the technical data.

DANGER
Hazardous Voltage - Risk of electric shock due to unintentional contact with 
uninsulated live parts with high voltages inside of the system into which the CPCI-DP-2S 
is to be integrated.  
→ Disconnect all hazardous voltages (mains voltage) before opening the system. 
→ Ensure the absence of voltage before starting any electrical work 

NOTICE
Electrostatic discharges may cause damage to electronic components. 
To avoid this, perform the steps described on page 12 before you touch the CPCI-DP-2S,
in order to discharge the static electricity from your body.

Qualified Personal
This documentation is directed exclusively towards personal qualified in control and automation
engineering. 
The installation and commissioning of the product may only be carried out by qualified personal,
which is authorized to put devices, systems and electric circuits into operation according to the
applicable national standards of safety engineering.

Conformity
The CPCI-DP-2S is an industrial product and meets the demands of the EU regulations and EMC
standards printed in the conformity declaration at the end of this manual.
Warning: In a residential, commercial or light industrial environment the CPCI-DP-2S may cause

radio interferences in which case the user may be required to take adequate measures.

Data Safety
This  device  is  equipped  with  an  Ethernet  or  other  interface  which  is  suitable  to  establish  a
connection to data networks. Depending on the software used on the device, these interfaces may
allow attackers to compromise normal function, get illegal access or cause damage. esd does not
take responsibility for any damage caused by the device if  operated at any networks. It  is the
responsibility of the device's user to take care that necessary safety precautions for the device's
network interface are in place.
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Intended Use
The intended use of the CPCI-DP-2S is the operation as CompactPCI Board with 2 PROFIBUS-
DP® Slave Interfaces in a CompactPCI system.
The guarantee given by esd does not cover damages which result from improper use, usage not in
accordance with regulations or disregard of safety instructions and warnings.

●The CPCI-DP-2S is intended for installation in a CompactPCI system only.
●The operation of the CPCI-DP-2S in hazardous areas, or areas exposed to potentially explosive 

materials is not permitted.
●The operation of the CPCI-DP-2S for medical purposes is prohibited.

Service Note
The CPCI-DP-2S does not contain any parts that require maintenance by the user. The CPCI-DP-
2S does not require any manual configuration of the hardware.

Disposal
Devices which have become defective in the long run have to be disposed in an appropriate way or
have  to  be  returned  to  the  manufacturer  for  proper  disposal.  Please,  make  a  contribution  to
environmental protection.
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Overview

1. Overview

Figure  1: Block circuit diagram

The  CPCI-DP-2S is an intelligent CompactPCI® board in 3U form factor with 2 PROFIBUS DP®

slave interfaces .
The PPC405GP PowerPCTM controller comes with a powerful CPU core, an SDRAM controller and
a controller  for  the serial  interface.  The serial  interface is  only  intended for  internal  test-  and
programming purposes.

The PROFIBUS DP interfaces on the front panel are designed as RS-485 interfaces and are each
controlled via a DP Slave Controller (SPC3). 
Both interfaces are electrically isolated from the other units via RS-485 driver components with
isolation (IL485) and DC/DC-converters.

The status of the CPCI-DP-2S is indicated by LEDs in the front panel.
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Front Panel View with LEDs

2. Front Panel View with LEDs

2.1 Position of the LEDS and PROFIBUS DP Connectors

Figure  2: Connectors and LEDs

See also page 16  for signal assignment of the PROFIBUS DP connectors.
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Front Panel View with LEDs

2.2 Overview

LED Colour Function Description

D0 green
LED

Data 0

Data 0, controlled by PROFIBUS controller 0

ON - if data are received or transmitted via PROFIBUS 
interface 0

D1 green
LED 

Data 1

Data 1, controlled by PROFIBUS controller 1

ON - if data are received or transmitted via PROFIBUS 
interface 1

B green Status LED

Module Status (Chip select of the RAM)

ON - if memory access has occurred within the last 10 
seconds

E green
Error
LED

PROFIBUS DP Status

(see chapter 2.2.1 PROFIBUS DP Status LED “E”)

Table 1: Description of LEDs

2.2.1 PROFIBUS DP Status LED “E”

This  LED  indicates  the  PROFIBUS  DP  Status  of  the  PROFIBUS  DP  channels  in  multiplex
operation. One after the other the current status of the single channels is shown for 4 seconds
each.
The LEDs are “on” until an error occurs on a channel.

In case of an error the channels are indicated as follows:

first channel - ONE long ON period (0,25 s OFF +0,75 s ON) and the 

second channel - TWO long ON periods (0,25 s OFF + 0,75 s ON + 0,25 s OFF + 0,75 s ON)

Afterwards the error status is shown via the blinking sequences described in the following table:
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Front Panel View with LEDs

Indication
LED “E” at 
error message

Description Troubleshooting

off no power supply voltage Check the 24 V power supply voltage

1x short blinking bit rate is requested Connection to the DP Master failed, check the 
PROFIBUS connection (wiring error in the 
PROFIBUS cable, short circuit, termination 
resistor positioned wrong?)

2x short blinking bit rate is monitored Verify the configured PROFIBUS address 

3x short blinking waiting for parametrization  
telegram

Parametrization  telegram is  faulty. Diagnose via 
SIMATIC Manager or System Function SFC13 
(DPNRM_DG)

4x short blinking waiting for configuration  
telegram

Configuration telegram is faulty. 
Diagnose via SIMATIC Manager or System 
Function SFC13 (DPNRM_DG)

Table 2: Description of LED “E” in error case
 

Examples for PROFIBUS DP Status LED “E”:
 

Example 1: Channel 0 and channel 1 are operating properly.

Example 2: Channel 0 is operating properly,
channel 1 is waiting for the parametrization telegram (3x blinking).

Example 3: Channel 0 is searching for the correct bit rate (1x blinking),
channel 2 is operating properly

 

Figure  3: Examples for PROFIBUS DP Status-LED “E”

CPCI-DP-2S Hardware Manual • Doc. No.: I.2322.21 / Rev. 1.2 Page 11 of 36



Hardware Installation

3. Hardware Installation

NOTICE
Read the safety instructions at the beginning of this document carefully, before 
you start with the hardware installation!

DANGER
Hazardous Voltage - Risk of electric shock due to unintentional contact with 
uninsulated live parts with high voltages inside of the system into which the CPCI-DP-2S 
is to be integrated.  
→ Disconnect all hazardous voltages (mains voltage) before opening the system. 
→ Ensure the absence of voltage before starting any electrical work. 

NOTICE
Electrostatic discharges may cause damage to electronic components. 

→
  
→

To avoid this, please discharge the static electricity from your body by touching the
metal case of the CompactPCI system before you touch the CPCI-DP-2S.
Furthermore,  you  should  prevent  your  clothes  from  touching  the  CPCI-DP-2S,
because your clothes might be electrostatically charged as well.

Procedure:

1. Switch off your system and all connected peripheral devices (monitor, printer, etc.).

2. Discharge your body as described above.

3. Disconnect the system from the mains. 

DANGER
Hazardous Voltage
Risk of electric shock due to unintentional contact with uninsulated live parts with 
high voltages. 

→ 
→

→ 

Disconnect all hazardous voltages (mains voltage) before opening the system. 
If the system does not have a flexible mains cable, but is directly connected to 
mains, disconnect the power supply via the safety fuse and make sure that the 
fuse cannot switch on again unintentionally (i.e. with caution label).
Ensure the absence of voltage before starting any electrical work 

4. Open the case.

5. Insert the CPCI-DP-2S board into the selected CompactPCI slot. Carefully push the board 
until it snaps into place.

6. Close the system's case again.

7. Connect the PROFIBUS DP interfaces via the connectors in the front panel of the CPCI-DP-
2S.

8. Connect the system to mains again (mains connector or safety fuse).

9. Switch on the system and the peripheral devices.

10. End of hardware installation.

11. Set the interface properties in your operating system. Refer to the documentation of the 
operating system.
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Software Configuration

4. Software Configuration

4.1 Installation
Transfer  the  esd  CPCI-DP-2S-QNX  driver  into  the  file  system  and  start  it  as  QNX-resource
manager.

4.2 Application

Procedure:

1. For  read  and  write  access  to  the  PROFIBUS-DP process  image,  use  the  commented  C
header file provided by esd. 
Examples can be made available on request. See also from page 22 for an example.

2. Transfer the GSD file into the PLC configuration software (see chapter “GSD File” page 17). 

3. Choose the device “CPCI-DP-2S” in the PLC configuration software, assign a node address
and define the corresponding outputs and inputs. Please note that at least an output module
has to be defined! 
See chapter “Using the CPCI-DP-2S with the TIA Portal V13SP1” from page  25 for further
information. 
An S7-example can be made available on request.
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Technical Data

5. Technical Data

5.1 General Technical Data

Power supply 
voltage

via CompactPCI bus
nominal voltage: 5 V  ± 5%,

and
3.3 V± 5%

Current 
consumption

at 5 V (typical): 270 mA
and
at 3.3 V (typical): 630 mA

Connectors

X1000 
X1100

(9-pin DSUB) - PROFIBUS DP Interface DP0 
(9-pin DSUB) - PROFIBUS DP Interface DP1

Only for test- and programming purposes (esd internal): 

X710
X720 

(6-pin connector strip, 2 rows) - Serial interface
(8-pin connector strip) - JTAG/Debug interface

Temperature 
range

0...+50 °C ambient temperature 

Humidity max. 90%, non-condensing

Dimensions
PCB: 160 mm x 100 mm (height x width)
front panel: 3U, 4HP

Weight approximately 160 g (including front panel and ejection lever) 

Table 3: General data of the module

5.2 Microprocessor and Memory

CPU PowerPC 405GPr / 266 MHz (AMCC®) 

SDRAM 32 MByte / 266 MHz

Flash-EPROM 1M x 16 Bit (2 MByte)

Table 4: Microprocessor and Memory
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Technical Data

5.3 CompactPCI Interface

Host-Bus PCI bus according to PCI Local Bus Specification 2.2 

PCI data/address 
bus

 32 bit

Controller PPC405GPr

Interrupt Interrupt signal A

Board dimension according to CompactPCI Specification,
Release Note for PICMG 2.0 Revision 3.0Connector

Connector coding Universal Board, not keyed (3.3 V and 5 V signalling voltage)

Table 5: Data of the CompactPCI interface

5.4 PROFIBUS DP Interface

Number of  PROFIBUS-
DP interfaces

2 x PROFIBUS DP Slave

Connector 9-pin DSUB socket

DP controller Siemens PROFIBUS Controller SPC3, DP slave

Electrical isolation of the 
PROFIBUS DP against 
the other units

RS-485 driver components with isolation (IL485) and DC/DC 
converter

Physical Layer RS-485

Table 6: Data of the PROFIBUS DP interface

5.5 Software Support

Software  drivers  for  PowerPC  and  x86  processors  are  available  for  QNX,  drivers  for  other
operating systems are available on request. 
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Connector Assignments

6. Connector Assignments

6.1 PROFIBUS DP Interfaces DP0, DP1 (X1000, X1100)

Device connector:  9-pin DSUB connector, female
Cable connector:    6GK1500-0FC00 or 6GK1500-0EA02,Siemens PROFIBUS bus connector
                                  RS-485

INFORMATION
The cable connectors specified above can be plugged in next to each other. They are
given as an example and they are not contained in the scope of delivery!
If you want to use other connectors, please note that the connector size is limited by the
distance between the connectors in the front panel.

The  connectors  of  the  interfaces  DP0  and  DP1  are  assigned  with  the  signals  each  of  the
corresponding interface.

Pin Position:

Pin Assignment:

Signal Pin Signal

n.c. 1
6 +5V    (output)

n.c. 2
7 n.c.

RxD+/TxD+ (in-/output) 3
8 RxD-/TxD- (in-/output)

RTS (output) 4
9 n.c.

GND 5

Signal Description:

RxD+/TxD+
RxD-/TxD- ... Receive/Transmit data
RTS ... Control signal for repeater (Request to Send)
+ 5V ... Power supply voltage for external termination resistor networks (maximum 50 mA)) 
GND ... Reverence potential
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Software

7. Software

7.1 GSD File

;======================================================================================================
; (c) esd electronic system design GmbH Hannover
;
; PROFIBUS-DP Geraetestammdatei
; Version: 1.30
;
; Autor: Ulrich Hartmann
; Erstellungsdatum: V1.1   18.10.2005  uh
; Aenderungen: 18.10.2005 Module Names for consistent outputs corrected
;              01.07.2007 Input 10 Byte Life Counter added
;              15.08.2011 length restricted to 240 bytes
;              23.08.2011 length restriction reversed to 244 bytes
;======================================================================================================
; Art des Parameters
; (M) Mandatory (zwingend notwendig)
; (O) Optional (zusõtzlich m÷glich)
; (D) Optional mit Default=0 falls nicht vorhanden
; (G) mindestens einer aus der Gruppe passend zur entsprechenden Baudrate
#PROFIBUS_DP
;--- Kapitel 2.3.2     Allgemeine DP-Schluesselwoerter ---
GSD_Revision = 2 ; (M ab GSD_Revision 1) (Unsigned8)
Vendor_Name = "esd" ; (M) Herstellername (Visible-String 32)
Model_Name = "CPCI-DP-2" ; (M) Herstellerbezeichnung des DP-Geraetes (Visible-String 32)
Revision = "V1.0" ; (M) Ausgabestand des DP-Geraetes (Visible-String 32)
Revision_Number = 1 ; (M ab GSD_Revision 1) (Unsigned8 (1 bis 63)) (1234)
Ident_Number = 2572 ; (M) Gerõtetyp des DP-Gerõtes (Unsigned16)
Protocol_Ident = 0 ; (M) Protokollkennung des DP-Geraetes  0: Profibus-DP (Unsigned8)
Station_Type = 0 ; (M) DP-Geraetetyp  0: DP-Slave (Unsigned8)
FMS_supp = 0     ; (D) kein FMS/DP-Mischgeraet (Boolean)
Hardware_Release = "V1.0"   ; (M) Hardware Ausgabestand des DP-Geraetes (Visible-String 32)
Software_Release = "V1.0" ; (M) Software Ausgabestand des DP-Geraetes (Visible-String 32)
9.6_supp = 1     ; (G)   9,6  kBaud wird unterstuetzt
19.2_supp = 1     ; (G)  19,2  kBaud wird unterstuetzt
;31.25_supp = 1 ; fuer Gateway CAN-CBM-DP nicht moeglich (1234)
45.45_supp = 1    ; (G ab GSD_Revision 2)  45,45 kBaud wird unterstuetzt
93.75_supp = 1    ; (G)  93,75 kBaud wird unterstuetzt
187.5_supp = 1 ; (G) 187,5  kBaud wird unterstuetzt
500_supp = 1   ; (G) 500    kBaud wird unterstuetzt
1.5M_supp = 1  ; (G)   1,5  MBaud wird unterstuetzt
3M_supp = 1  ; (G ab GSD_Revision 1)   3    MBaud wird unterstuetzt
6M_supp = 1   ; (G ab GSD_Revision 1)   6    MBaud wird unterstuetzt
12M_supp = 1  ; (G ab GSD_Revision 1)  12    MBaud wird unterstuetzt
MaxTsdr_9.6  = 60 ; (G)
MaxTsdr_19.2    = 60 ; (G)
;MaxTsdr_31.25   = 15 ; fuer Gateway CAN-CBM-DP nicht moeglich (1234)
MaxTsdr_45.45  = 60 ; (G ab GSD_Revision 2)
MaxTsdr_93.75  = 60 ; (G)
MaxTsdr_187.5         = 60 ; (G)
MaxTsdr_500           = 100 ; (G)
MaxTsdr_1.5M        = 150 ; (G)
MaxTsdr_3M          = 250 ; (G ab GSD_Revision 1)
MaxTsdr_6M          = 450 ; (G ab GSD_Revision 1)
MaxTsdr_12M      = 800 ; (G ab GSD_Revision 1)
Redundancy        = 0     ; (D) keine redundante Uebertragungstechnik
Repeater_Ctrl_Sig   = 0     ; (D) RTS-Signalpegel (CNTR-P) Pin 4 des 9pol. SUB-D
                                           ; 0: nicht vorhanden     1: RS 485     2: TTL
24V_Pins       = 0              ; (D) Bedeutung der 24V Pins des 9pol. SUB-D (Pin 7  24V;  Pin 2 GND)
                                           ; 0: nicht angeschlossen     1: Input     2: Output

; Implementation_Type = "Visible-String" ; (1234)
Bitmap_Device = "CDP200_N" ; (O ab GSD_Revision 1)
Bitmap_Diag = "CDP200_D" ; (O ab GSD_Revision 1)
Bitmap_SF = "CDP200_S" ; (O ab GSD_Revision 1)

;--- Kapitel 2.3.4     DP-Slave-bezogene Schluesselwoerter ---

Freeze_Mode_supp      = 0   ; (D) Der Freeze-Mode wird nicht unterstuetzt
Sync_Mode_supp        = 0   ; (D) Der Sync-Mode wird nicht unterstuetzt
Auto_Baud_supp        = 1   ; (D) Die Automatische Baudratenerkennung wird unterstuetzt
Set_Slave_Add_supp    = 0   ; (D) Die Slave-Adresse kann vom Master nicht gesetzt werden
Min_Slave_Intervall   = 6   ; (M) Minimaler Abstand zwischen 2 DDLM_Data_Exchange-Aufrufen (xx * 100us)
Modular_Station       = 1   ; (D) 0: Kompaktstation  1: Modulare Station
Max_Module            = 244 ; (M falls modulare Station) Hoechstanzahl der Module einer Modularen Station
Max_Input_Len         = 244 ; (M falls modulare Station) Hoechstlaenge der Eingangsdaten einer Modularen Station
Max_Output_Len        = 244 ; (M falls modulare Station) Hoechstlaenge der Ausgangsdaten einer Modularen Station
Max_Data_Len          = 350 ; (O nur falls modulare Station) Groesste Summe der Ein- und Ausgangsdaten einer
                               Modularen Station in Bytes
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Software

Module= "Input 1 Word" 0x50
EndModule

Module= "Input 2 Word" 0x51
EndModule

Module= "Input 4 Word" 0x53
EndModule

Module= "Input 8 Word" 0x57
EndModule

Module= "Input 16 Word" 0x5F
EndModule

Module= "Input 32 Word" 0x40,0x5F
EndModule

Module= "Input 64 Word" 0x40,0x7F
EndModule

Module= "Input 2 Word (consistent)" 0xD1
EndModule

Module= "Input 4 Word (consistent)" 0xD3
EndModule

Module= "Input 8 Word (consistent)" 0xD7
EndModule

Module= "Input 16 Word (consistent)" 0xDF
EndModule

Module= "Input 32 Word (consistent)" 0x40,0xDF
EndModule

Module= "Input 64 Word (consistent)" 0x40,0xFF
EndModule

Module= "Input 10B Life Counter (cons.)" 0x99
EndModule

Module= "Output 1 Word" 0x60
EndModule

Module= "Output 2 Word" 0x61
EndModule

Module= "Output 4 Word" 0x63
EndModule

Module= "Output 8 Word" 0x67
EndModule

Module= "Output 16 Word" 0x6F
EndModule

Module= "Output 32 Word" 0x80,0x5F
EndModule

Module= "Output 64 Word" 0x80,0x7F
EndModule

Module= "Output 2 Word (consistent)" 0xE1
EndModule

Module= "Output 4 Word (consistent)" 0xE3
EndModule

Module= "Output 8 Word (consistent)" 0xE7
EndModule

Module= "Output 16 Word (consistent)" 0xEF
EndModule

Module= "Output 32 Word (consistent)" 0x80,0xDF
EndModule

Module= "Output 64 Word (consistent)" 0x80,0xFF
EndModule

Max_Diag_Data_Len    = 16 ; max. 16 Byte Diagnosedaten
Modul_Offset = 0 ; (D ab GSD_Revision 1) erste Steckplatznummer
Max_User_Prm_Data_Len= 0
Slave_Family = 0@CPCI@V01
OrderNumber = "I.2322.02"
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7.2 Firmware

Operating system RTOS-UH

Driver Operating system-specific

Licences Included in delivery of the CPCI-DP-2S

Update mechanism Not necessary, because the driver loads the firmware via CompactPCI
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7.3 Host-Operating System and Drivers

Operating system QNX 6.x

Drivers esd Resource-Manager

Licenses esd

The resource-manager provides the functionalities per devctl() with the following commands 
– DPCTL_START: Start the gateway application
– DPCTL_SEND: Transmit the input process data to PROFIBUS
– DPCTL_TAKE: Receive the output process data from PROFIBUS

7.3.1 DPCTL_START

DPCTL_START  Start DP Slave

 Input:  DPSTART.node Node address. This node number has to be set in the 
TIA  Portal as described on page 31. 

 Output: DPSTART.baud Baud rate, as set during configuration of the
PROFIBUS-DP interface via PLC

            DPSTART.buf_out_len Len of output buffer = DP Master Input Len 
            DPSTART.buf_in_len Len of input buffer = DP Master Output Len

 devctl result: EOK => Firmware started. Look at dpStatus
             EAGAIN => Firmware not started yet, try again 

 pnStatus: >=0 => Firmware running error-free 
                   <0 => Firmware running with error code
 
 Description: Start the gateway application
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7.3.2 DPCTL_SEND

 DPCTL_SEND  Change output data (= DP Master Inputs) 

 Input: DPDATA.offset Byte offset in output buffer       
        DPDATA.len    Byte len to change 
        DPDATA.byte[] Output bytes 
 
 Output: -

 devctl result: EOK => Look at dpStatus
                EIO => Firmware not started! 
                EINVAL => Offset and/or len do not match the DP input buffer 

 pnStatus: >=0 => Data written
            <0 => Firmware running with error code.  

     No data transferred.

 Description: Transmit the input process data to PROFIBUS DP

7.3.3 DPCTL_TAKE

 DPCTL_TAKE   Read input data (= DP Master Outputs) 

 Input:  DPDATA.offset Byte offset in input buffer       
         DPDATA.len    Byte len to read

 
 Output: DPDATA.byte[] Input bytes  
         
 devctl result: EOK => Look at dpStatus
                EIO => Firmware not started! 
                EINVAL => Offset and/or len do not match the DP input buffer 

 pnStatus: >=0 => Data read 
            <0 => Firmware running with error code. 

     No data transferred.

 Description: Receive the output process data from PROFIBUS DP
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7.4 Library and Application Software 
Application example DPTEST to explain the software interface.

#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <errno.h>
#include <fcntl.h>
#include <time.h>
#include <sys/netmgr.h>
#include <sys/neutrino.h>
#include <esddp.h>

DPSTART dpStart;
DPDATA  dpData;

static void dumpBuffer(unsigned char *buffer, int len, int offset);

static void help(void);

static void help()
{
    printf("dptest -t test -n node [-d device] [-r repeat delay] offs len [byte0 byte1...]\n");
}

int main(int argc, char **argv )
{
    int option;
    int device = 0;
    int node = -1;
    int test = -1;
    int timeDelay =0;
    char devname[16];
    int dpFd;
    int result;
    int32_t dpStatus;
    int i;
    int count=0;

    while( ( option = getopt(argc, argv, "t:n:d:r:h" ) ) != EOF ) {
        switch(option) {
            case 't':
                test = strtoul(optarg, NULL, 0);
                break;

            case 'd':
                device = strtoul(optarg, NULL, 0);
                break;

            case 'n':
                node = strtoul(optarg, NULL, 0);
                break;

            case 'r':
                timeDelay = strtoul(optarg, NULL, 0);
                break;

            case 'h':
                help();
                return -1;
        }
    }

    argc -= optind;
    argv += optind;

    if(argc >0) {
        dpData.offset = strtoul(argv[0], NULL, 0);
    }

    if(argc >1) {
        dpData.len = strtoul(argv[1], NULL, 0);
    }

    for( i = 2; i < argc; i ++) {
        dpData.byte[i-2] = (uint8_t)strtoul( argv[i], NULL, 0 );
    }

    if( -1 == test || -1 == node || argc < 2) {
        help();
        return -1;
    }
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    if( argc == 2) {
        count =1;
    }

    sprintf(devname,"/dev/dp%d", device);
    dpFd = open(devname, O_RDWR );
    if(dpFd == -1) {
        perror("open failed");
        return -1;
    }

    dpStart.node = node;

    result = devctl( dpFd, DPCTL_START, &dpStart, sizeof(dpStart), &dpStatus );
    if( 0 != result ) {
        printf("DIOCTL_START:%s DP Status:0x%08x\n", strerror(result), dpStatus);
        return -1;
    }

    printf("DP-Node=%d Baudrate=%d, OutBufferLen=%d, InBufferLen=%d\n",
           dpStart.node, dpStart.baud, dpStart.buf_out_len, dpStart.buf_in_len );

    switch( test ) {
        case 1:
        {
            do {
                result = devctl(dpFd, DPCTL_TAKE, &dpData, sizeof(dpData), &dpStatus);
                if( 0 != result ) {
                    printf("DIOCTL_TAKE:%s\n", strerror(result) );
                    return -1;
                }

                if( dpStatus < 0) {
                    printf("DIOCTL_TAKE: DP Status: 0x%08x\n", dpStatus );
                } else {
                    dumpBuffer( dpData.byte, dpData.len, dpData.offset );
                }

                if( timeDelay ) {
                    delay(timeDelay);
                }
            } while( timeDelay );

            break;
        }

        case 2:
        {
            do {
                result = devctl(dpFd, DPCTL_SEND, &dpData, sizeof(dpData), &dpStatus);
                if( 0 != result ) {
                    printf("DIOCTL_SEND:%s\n", strerror(result));
                    return -1;
                }

                if( dpStatus != 0) {
                    printf("DIOCTL_SEND: DP Status: 0x%08x\n", dpStatus );
                }

                if( timeDelay ) {
                    delay(timeDelay);
                }

                if( count) {
                    for(i=0; i < dpData.len; i ++) {
                        dpData.byte[i] ++;
                    }
                }
            } while( timeDelay );

            break;
        }

        default:
        {
            printf("Unknown test.\n");
        }
    }

    return 0;
}

static void dumpBuffer(unsigned char *buffer, int len, int offset)
{
  int i, j;
  unsigned char lastBuf[16];
  int line =0;
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  int repeat =0;

  if( len >= 16 ) {
      for( i = 0; i < len ; i +=16) {
          if(line >0) {
              if(0 == memcmp( &buffer[i], &lastBuf[0], 16) ) {
                  repeat ++;
              } else {
                  repeat =0;
              }
          }

          switch(repeat) {
              case 0:
                  printf("\n%08x:", i+offset);
                  for( j = 0; j < 16;  j ++){
                      printf(" %02x", buffer[i+j]);
                  }

                  break;

              case 1:
                  printf("\n*");
                  break;
          }

          memcpy( lastBuf, &buffer[i], 16);
          line ++;
      }
  } else {
      i = 16;
  }

  if( i > len ) {
      i -=16;
      printf("\n%08x:", i+offset);
      for( ; i < len; i ++){
          printf(" %02x", buffer[i]);
      }
  }

  printf("\n%08x\n", i+offset);
}
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7.5 Using the CPCI-DP-2S with the TIA Portal V13SP1

NOTICE
This chapter does only describe the steps which are relevant for the usage of the esd
GSD file and the CPCI-DP-2S with the TIA Portal. 
Please read the documentation of your TIA Portal for a detailed description. 

7.5.1 Quick Start

Step Action
see 
page

1. Disconnect  the  online  connection  in  your  TIA  Portal,  because  the
hardware and software have to be complied in offline mode!

-

2. Change into the project view of your TIA Portal. -

3. Install the GSD file as described in chapter „Installation of the GSD File“. 26

4. Insert the CPCI-DP-2S in your project, see chapter „Insert CPCI-DP-2S
Hardware and Network Configuration“.

28

5. Customize the automatically generated Name 30

6. Assign a node address. 30, 31

7. Insert I/O Words for Exchange of Information 32

8. Compile and load the hardware and software as described in chapter
„Compile Hardware Configuration“. 

33

9. Go online again. See Fig. 20. 34

10. Transmit and Receive process image 
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7.5.2 Installation of the GSD File

IMPORTANT
Before you start with the installation of the GSD file for the CPCI-DP-2S make sure that
your TIA Portal is offline. 

In the program window of your TIA Portal change into project view to import the device description
file. Click onto menu item Options in the main menu. 

Figure 4: Options/Manage GSD

Choose Manage general station description files 
(GSD) in the pull-down menu, see Figure 4.

Now the window Manage general station description
files opens. 

Figure 5: Window  Manage general station description files

If the path to the folder is not 
already entered in the input field 
Source path correctly, click onto 
the Browse button [...] in the upper
right part of the window  Manage 
general station description files to 
choose it.  

Figure 6: Select the path to the folder

In the window Ordner suchen (Search Folder) 
you can now select the path to the GSD folder. 

Click on the folder which contains the GSD file 
for the CPCI-DP-2S, which you received from 
esd. 
Click the button OK to confirm the path.  
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Figure 7: Activate check-box

All available GSD files of 
the chosen folder are listed
in the window
Manage general station 
description files now. 

Activate the corresponding 
check-box on the left of the
row to select the file, see 
Figure 7. 

Click onto the button Install
to confirm the selection. 

Figure 8: Installation has been successful

If the installation of the 
selected file has been 
successful, you see the 
message as shown in the 
window on the left.
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7.5.3 Insert CPCI-DP-2S Hardware and Network Configuration

Now you are able to assemble the devices and networks for your project in the TIA Portal. 
Therefore click under  Project tree / Devices in the upper left part of the window onto Devices &
Networks as shown in the following figure. 
Now select the tab Network view in the upper section of the window.

Figure 9: Devices and networks

Choose your CPCI-DP-2S device in the tree structure of the Hardware catalog, which is in the right
part of the window. Therefore choose: 
Other field devices->PROFIBUS-DP->General->esd->CPCI->VD1->CPCI-DP-2->I.2322.02.

To import the device in your project, select the CPCI-DP-2S with the left mouse button in the tree-
structure in the field Catalogue, drag it into the field Network View and drop it.
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Figure 10: CPCI-DP-2S in the window Network View

The CPCI-DP-2S is now displayed in the field Network View as CPCI-DP-2, but it is not connected
to PROFIBUS (see Figure 10).
To assign the device, click onto the button Not assigned.

Figure 11: Select IO controller

A drop-down menu is opened. 
PLC_1.CP 1542-5_1.PROFIBUS_Schnittstelle can be chosen  
as master in this example.

Now choose the network, via which the CPCI-DP-2S shall 
be connected to the PLC, by a mouse-click.

The CPCI-DP-2S is connected to the PLC_1 now. 

Figure 12: Connection is established
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7.5.4 Customize the automatically generated Name
Double click on the newly added CPCI-DP-2S in the Network view.

The device name is displayed in the first line in the tab Device overview. See Figure 13.
Click on the field of the device name to edit it. 
Enter the new name (CPCI-DP-2S_1 here) and press the the Return key to confirm the entry.

Figure 13: Change device name

Now click with the right mouse button on the new device name to open the context menu as shown
in Figure 14.  

Figure 14: Online & diagnostics

Click  onto  Online  and  Diagnostics in  the
context menu now.

As you see in Figure  15,  the PROFIBUS address is shown in the  General tab as part  of  the
Properties tab now.

In  the  field  Parameters  the  Address has  to  be  set  to  the  value  of  the  node  as  defined  in
DPSTART.node (see page 20).
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Figure 15: Set Parameters PROFIBUS Address
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7.5.5 Insert I/O Words for Exchange of Information
Add the I/O words, via which the information shall be exchanged. 
Therefore select Devices & Networks first and then Network view.
Activate the Device view by a double click onto the newly added CPCI-DP-2S.

Figure 16: Assign slots

Under  Device overview the view of the added CPCI-DP-2S is displayed with the 128 assignable
slots, and under Hardware catalogue the window Catalog of the CPCI-DP-2S is shown. 
Open the folder Headmodules / Module. 
Select the required data structures and drag and drop them into the slots of the CPCI-DP-2S. 

Figure 17: Example for assigned slots

Do  not  leave  any  free  rows  in  the
assignment of the slots. 
(The TIA Portal does not compensate that).

The input and output addresses of the slots
are  automatically  assigned  and  shown  in
the columns I address and Q address, see
Figure 17.
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7.5.6 Compile Hardware Configuration
To load the hardware you have to select your PLC (PLC_1 here) in the field Project tree / Devices.
Click on menu item Compile in the pull-down menu and then Hardware (rebuild all). 
Please note that you must be still in offline mode for this.

Figure 18: Compile Hardware

The configuration is compiled now. Continue to work offline!
Now the hardware can be downloaded in the PLC as described in the following.

Select your PLC (PLC_1 here) 
again and and further in the pull-
down menu Download to device 
and then Hardware configuration. 
The Hardware is loaded now.

Figure 19: Download hardware 
(detail)
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7.5.7 Go online

Click on the button Go online in the tool bar under the main menu to change to online mode.  

Figure 20: Toolbar with button Go online 

The online connection is now established. 
In the program window the components of the decentralised periphery are highlighted with green
tick images. 
The I/O addresses of the single units are shown in detail in the device overview. 

Figure 21: main window with device overview

The CPCI-DP-2S receives an output process image from the PLC, in which all output elements are
shown in the order as they are listed in the slots. Input elements are omitted.

The  CPCI-DP-2S transmits an input process image to the PLC, in which all input elements are
shown in the order as they are listed in the slots. Output elements are omitted.
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8. Declaration of Conformity
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9. Order Information

Type Properties Order No.

CPCI-DP-2S

CPCI-DP-2S - active 3U/4HE CompactPCI board,
2 PROFIBUS-DP slave interfaces, 
2x SPC3 PROFIBUS controller 
Front panel with 2x DSUB9 and LEDs
DP physical layer: RS-485, electrically isolated

I.2322.02

Software

CPCI-DP-2S-QNX QNX driver for CPCI-DP-2S C.1101.32

For detailed information about the driver availability for your special operating system, please contact our sales team.

Table 7: Order information

PDF Manuals
Manuals are available in English and usually in German as well. For availability of English manuals
see table below.
Please download the manuals as PDF documents from our esd website www.esd.eu for free.
 

Manuals Order No.

CPCI-DP-2S-EN Hardware manual in English I.2322.21

Table 8: Available manuals

Printed Manuals
If you need a printout of the manual additionally, please contact our sales team: sales@esd.eu for
a quotation. Printed manuals may be ordered for a fee.
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