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DP Master - Getting Started Introduction

1 Introduction

This document describes the set into operation procedure of the CompactRIO PROFIBUS
DP module (cRIO PB) as DP-Master.

1.1 Prerequisites:

A COMSOFT cRIO PB Master/Slave module and COMSOFT cRIO PB driver software
on CD

National Instruments CompactRIO system with real time controller and chassis

The National Instruments LabVIEW Real time and FPGA Development System from
Version 8.5 installed on a Windows PC

NI-RIO Version 3.1.0 or higher needs to be installed.

Please check your cRIO PB module if it supports Master/Slave operation mode. You
can find the supported operation mode on the sticker on the back side beside the SPI

plug:

Figure 1: Supported PROFIBUS operation mode

Note: The CompactRIO PROFIBUS DP modules require 2.5 W of power, so you must use it
in Slot 1 while leaving Slot 2 empty.

Note: The CompactRIO PROFIBUS DP modules is supported only in CompactRIO
reconfigurable chassis, such as an NI cRIO-911x, and NI Single-Board RIO devices.

Note: If your cRIO PB module only supports Slave mode it cannot be operated as DP
Master.
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Installation DP Master - Getting Started

2 Installation

Install the cRIO PB module in the CompactRIO chassis in slot 1
Switch on the CompactRIO system
Start the Setup from the COMSOFT driver CD delivered with the package.

Check by the NI MAX (Measurement & Automation explorer) the proper installation of

the cRIO system:

File Edit Wiew Tools Help

Configuration
= 6] Software
W CompactRIO Module Software
& FigldPoint
# [ LabvIEw 7.1
-3 LabwIEW 8.5
B LabvIEW Run-Time 7.0
LabWIEW Rurr-Time 7.1
{3 LabviEw Run-Time 8.0
A3 LabWIEW Run-Time 8.2.1
W LabVIEW Run-Time 8.5.0
@ LabdindowsCWI Run-Time
g IMeasurement & Automation Explorer

¥ RIOO - Measurement & Automation Explorer

,'a' Refresh

Status

This device is working properly,

Identification

Resource:

RIO Alias on My System:

rin:f10,10.70.218/RIC0

CEX

| ,_@ Hide Help |
Elack gl _QJ
A

RIO Device

On this tab,
you can
specify aliases
for the RIO
system. You
can specify
different
aliases for use

applications
depending on
whether the

W Traditional NI-DaGQ
= @ Rermote Systems

-l cRIO-1Ma1 with the
= = remote
=il cRIO-1ME2 ey

= ﬂ Devices and Interfaces _
P @ ’i Asshlgn an
- alias that
[ 51 Software appli_catiuns
running on tl
- cRIO-3MaE1 F——
[4]-#ie PEI-Syskem B 5v5te|.-n i

&

|
|
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W nI-4E8.2 the local
B nr-Dagmsx Praduct Information f,::’:t::qggeon
2‘ MNI-PAL Wendor: Mational Instruments system.
W N-RIO
i ! Product: NI cRIS-9101 What do you
o r-erial want to do?
W n-Ust Serial Murmnber: 012608FE WA
w22 nIvIsA alias that
3 rvisa Runti applications
w0 HNEME running on the

local system
can use when
communicating

he

| >

|

Figure 2: Measurement and Automation Explorer

Note: The CompactRIO PROFIBUS DP modules require 2.5 W of power, so you must
use it in Slot 1 while leaving Slot 2 empty.
Note: The cRIO PB module will not be displayed here.
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DP Master - Getting Started Installation

To allow the access to each cRIO System with an installed cRIO PB module check the
VISA Server permissions. Create a new server permission as described in the picture
below. Refer to the MAX help menu for more information.
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— o shah v
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™ Trodtionl NE-Dy Context
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- daplays
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Figure 3: NI-VISA Server Security
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Installation

DP Master - Getting Started

To access the cRIO systems enable the corresponding remote address. Refer to the
MAX help menu for more information.

¥ NI-VISA - Measurement & Automation Explorer |._||‘E||Z|
File Edit Wiew Tools Help
Configuration H save |9 Revert 52 Hide Help |
-1 Saftware —— =
My System Elack E 2]
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{b FigldPoint: : B g o the remote systems below. = = o
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& i3 LabviEw 8.5 Before VISA can access these remote systemns, you must also t": :ot:Fiing?ege
: LabWIEW Fun-Time 7.0 & VIS Server configure t_he zecurity permissions of each remote WISA zerver ST Syt
ERn L : to allows this spstem to access the remote resounces. EA SR
l - .
Lot -3 i Security when finding
A3 LabvIEW Run-Time 8.0 resources.
H . Enable finding res te spsterns:
3 LabvIEW Run-Time 8.2.1 Sl
W LabWIEW Run-Time 8.5.0 ote Address Part remote .
3 ¢ system for
@ Labwindows{CYT Run-Time [ PxI-System (10.10.70.112) Default Frodirig, thack
- @ IMeasurement & Automation Explorer cRIO-1MG2 (10.10.70.218) D efault the box next
o NI sy [ cRIO-3MGT (10.10.70.219) Default t;;:t“:mre”“‘te =
LW dER.2 [ cRIO-IMGT (10.10.70.217) Drefault address. If
% NI-DAGT the remote
system's VISA
* 2- MNI-PAL Iserver is
i istening on a
’v' MI-RIO custoem port
o W-Serial b,
F NI-UST select the
system and
HGer AR Create New System... Eplg:ll',ct.cha"ge »
FIIVisaServer exe ==
-iﬁ MlIvisaic,exe H I ¥]
4 IVISA Runkime ~
W Traditional NI-DAG Context
= @ Remote Systems He'P
] cRID-1MG1 Thizs window
=% cRIo-1ME2 cdc"ﬁl_lpt!:'g
=) ﬂ Dievices and Interfaces — sensitive help.
i r1o0 Move the —
cursor over a
F] sj Sioftware w control or
¢ | = indicator for v

Figure 4: NI-VISA Remote Settings

Note: If the remote address is not listed, use the Create New System-button to create it
manually.
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DP Master - Getting Started PROFIBUS configuration

3 PROFIBUS configuration

The PROFIBUS configuration is carried out by the COMSOFT PROFIBUS configuration tool
Configurator Il.exe.

Start Configurator Il from the Comsoft GmbH / Profibus Configurator / Configurator Il
menu. The Configurator Il allows to create the complete PROFIBUS configuration
based on DP-Slave GSD-Files. Refer to the programs online help menu for all details.

Create and save the configuration.
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NCo A WL 50

w B o0 P i a then 1
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-n':_j:ﬂl:IP‘BL-F‘SIm g P I | I

£ DFPAOR 1 0F St |- I | |
= 43 FHL DFSive

+ 5 FFis A FHL CF- TIET 2006 TIET 2005 ET2ous | |[ieram | |fEer am
= [ Gobowmay ;
S | s || g | g |
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= ;JEID'SEHEHE AJET 200 [ B ET J0lE DEETS QET 20 ETET]
- H ET 35 HghF eshue Cu]
B EEST ITdBEN000
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EEST 130400 Dagm
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Figure 5: Comsoft Configurator Il
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PROFIBUS configuration DP Master - Getting Started

3.1 PROFIBUS-DP configuration download

Configurator 1l provides an integrated download function to flash the PROFIBUS-DP
configuration on the cRIO PB module.

Proceed the following steps:

Select a cRIO PB module from Configurator Il driver selection dialog:

Option  Tools  Windows Help

Dovenload configuration

Maonitar | Modify
Juskonfigur
Driver seleckion, ..

Set slave address, ., 1DF_FROF

- 'l’ BMAETED

online properties, .,

CBMEDET

The installed cRIO systems with their slots are displayed:

Hardware Selection |§|

Fleaze zelect the hardware you want to uze... k. |

cRI0 PR viza A 010702188100 MSTRIMI cRI0-3107:5]at]

Cancel

W5A-Config. |

Configure
Ethernet
Devices

|lpdate
Firrwmare

I

Figure 6: Selection of the cRIO PB module

If nothing is displayed click the VISA-Config-Button to rescan the available cRIO systems.

Select the correct cRIO system.

6 CompactRIO PROFIBUS DP-Getting Started-V1.6/03.03.2010 O COMSOFT
Business Confidential/COMSOFT Proprietary

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DP Master - Getting Started PROFIBUS configuration

Note: Configurator 1l does not detect automatically the cRIO PB module, the selection
must be correct otherwise no download is possible. Refer to the Online — Help System of
Configurator Il for details of the driver selection.

To activate the cRIO PB module for download Configurator Il will change the FPGA
configuration which has to be confirmed clicking the OK button:

Warning: FPGA access

' Configurater II halts FPGA execution and resets
. khe stake af oukput channels,

Figure 7: Confirmation FPGA reconfiguration
Download the PROFIBUS configuration

Click the Download Symbol in the tool bar of Configurator Il:

E:E Comsoft Configurator Il - testyisa

Project  Miew Profibus  Online  Option  Too

DEE SR SF

A Configurator2b G50 e

The PROFIBUS-DP configuration is downloaded to the cRIO PB module:

Ciownload in progress

[---------------------------I!

Information

-l } Download complete

Figure 8: Download of PROFIBUS configuration
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PROFIBUS configuration DP Master - Getting Started

3.2 Configurator Il Monitor/Modify mode

With the Monitor/Modify mode of the Configurator Il the flashed PROFIBUS-DP configuration
can be tested immediately. Please note that the configured DP-Slaves must be connected to
the cRIO PB module.

Click the Monitor/Modify symbol of the Toolbar of Configurator II:

E:E Comsoft Configurator Il - testyisa

Project  Miew Profibus  Online  Option  Too

D@ SR|l&ES

A Configurator2b G50 e

Configurator Il displays the PROFIBUS-Network in Online mode:

B& comsoft Configurator Il - testvisa |Z||EHZ|
Project  Yiew Profibus  Online Option Tools Windows  Help

el &k &ls

.. \Corfigurator24 G50 <« skonte Ty (=13
#-%8% Profibus DP
- Sk Profibus Master {1 OF_FROF

I' MASTER |

‘[3] #P5-E |

fomerre || B2 Mere

(11] MBM-P

< I | >
Slave: [3]1XPS-E Device path: Profibus DPAG ateway\COMSOFT GmbH'WPS-
Slat l CFG data ] Order number/ desighation ] Input address
0 0x1F, On2F 1B byte-inp./16 byte-outp 1..16
2] &2
NIRERNER

Figure 9: Configurator Il — On line mode

Configurator Il displays the status of every DP-Slave (coloured frame) and allows to monitor
and modify the 1/O data by clicking the DP-Slaves. For further details please refer to the
online help system of Configurator II.
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4 cRIO PB Setting into Operation

The delivery package includes driver Vis to communicate with the cRIO PB module on FPGA
level. Furthermore there is an example VI using the driver VIs demonstrating the following
DP Master functions:

Initialize and start the DP Master

Read and Write 10 data from/to the DP Slaves
Read diagnostic data from the DP Slaves
Stop the DP Master

Due to FPGA capacity reasons, the cRIO PB driver VIs use FPGA memory to exchange
buffers in both directions with the cRIO PB module via the SPI bus.

The FPGA works as SPI Master, the cRIO PB module works as SPI Slave.

The cRIO PB driver software can handle single DP Slaves or the entire process image if all
DP Slaves must be handled simultaneously. To handle the entire process image, the
process data structure, that means in detail the location of the IO-data for the single DP-
Slaves within the process image, must be known.

The driver software ships with 2 Master example VI's:
To handle single DP Slaves the cRIO_PB_FPGA_DP-MasterExample.vi can be used

To handle the  entire process image the cRIO_PB_FPGA _DP-
MasterProcessDataExample.vi can be used
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cRIO PB Setting into Operation

4.1 DP Master example

DP Master - Getting Started

The cRIO PB setup installs a LabVIEW FPGA example project from which all necessary
components can be retrieved and copied to the own FPGA project.

Note: This example demonstrates the 10- and diagnostic data exchange with a single DP

Slave

Note: Before using the example code a valid PROFIBUS DP configuration must be
downloaded to the cRIO PB module (see chapter 3).

Note: To run the example, install the cRIO module in Slot 1 of the cRIO chassis.

To start the example project click onto the cRIO PB DP Master icon in the COMSOFT

start menu section:
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Figure 10: Open cRIO PB DP Master example
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DP Master - Getting Started cRIO PB Setting into Operation

The FPGA example project opens:

B! Project Explorer, - CS_cRIO-PB_DP-MasterFxample. lvproj |Z||§|g|
File Edit Yiew Project Operate Tools Window Help
EEETE: EETENEY R T

Ttems | Fies |

= IE- Prioject: C5_cRIO-PE_DP-MasterExample.lvproj
= B My Computer
= 8 FPGA Target (tRIC-9104)
[ Chassis [jo
- [J C5_PBM-Slotl
- 0 CS_PEM-Slat1 (Slat 1, CS_cRIO-PEM)
- #H CS_PB-Memary
ﬁ 40 MHz Onboard Clock
Eﬂ, CS_cRIO_PE_FPGA_DP-MasterExample. vi
Eﬂ, C5_cRIO_PE_FPGA_DP-MasterProcessDataExarmple. vi
=8 I;'-n; Dependencies
- s, Build Specifications
I;'-n; Dependencies

g

- Euild Specifications

Figure 11: cRIO PBM Example project

Create a new LabVIEW project on base of the used cRIO system:

B! Project Explorer - Untitled Project 1 *

Eile Edit Wiew Project Cperate Tools Window Help

DSl % o X|| eS| @& o

Ttems | Files |

[5e

= [kl Project: Untitled Progect 1
2 B My Computer

=3 &= § FPGA Target (cRIO-9101)
EQ Chassis [0

{ - EB 40MHz Onboard Clock,

% Dependencies

% Buid Specifications

i B0 Dependencies

% Build Specifications

Figure 12: New LabVIEW cRIO FPGA project
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cRIO PB Setting into Operation DP Master - Getting Started

Copy the following components from the example project to the own project:

' Ej CS_PBM-Slok1

. ) C5_PBM-Slot1 (Slot 1, C5_cRIO-PEM)
- #f C5_PB-Memory

> EQ_ CS_cRIC_PB_FPGA_DP-MasterExarnple. wi

The project now looks similar to:

B! Project Explorer - Untitled Project 1 *

Eile Edit  Wiew Project Qperate"_ Tools  Window Help
" Ser| %D X||62 k| R & o

Ttems | Files |

BT

= @ Project: Untitled Project 1
= B My Computer
- §8} FPGA Target (cRIO-9101)
[ Chassis IO

- [J CS_PEM-Slotl
[I CS5_PEM-5lotl (Slok 1, C5_cRIO-FPEM)
- ] CS_PB-Memory
ﬁ 40 MHz Onboard Clack
@v C5_cRIO_PE_FPGA_DP-MasterExample.vi
et %'_' Dependencies
'é Build Specifications
'%f Dependencies
‘& Build Specifications

Figure 13: cRIO PB FPGA project
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Open the CS_cRIO_PB_FPGA_DP-MasterExample.vi
Enter the DP Slave address you want to communicate with

Run the example

File Edit \iew Project Operate Tools Window Help

[D]@] @  [130tappication Fort |« [2ore [~ ][] [€9+]

Instructions:

Run the C5_cRIO_FPGA_DP-MasterExample.wi. To display the [} data and the state of a configured DP-Slave
enter a configured Profibus address in the Slave address contral, To modify the output data change the values
of the Maodify output data control and press the Set output data button, Press the Get diagnostic data button ko
display the diagnostic data.

e;%m SOFT
Slave address: 0 Delay (ms): 10
Slavestatus: & 0 Timed out:

Crriver RiC; H 0 SPIFrame Error: B

\Write aukput daka:
‘Wit
Dutpurlizata EDEDHDEUEUQDEUE

Wrike memory

0 offset: 0
i Request buffer address in
Continuoushy write 0 Offset Length 8 C5_PE-Memar
Read input data;
B ol of ol of offl offl 0l o Eﬁzgtﬁnemw 254
Ri buffer add i
o offse =
Read diagnostic data:
Read
diagnostic data ﬂDEDEDEUﬂDHDHDED
0 Offsek Length 0
STOP
v.
I C5_cRIO-PB_DP-MasterExample.vproj/FPGa Target| £ 3

Figure 14: cRIO PB DP Master example

Note: First time after installation LabVIEW will compile the example before running it.

Slave address

PROFIBUS address of the slave to communicate with. The slave address can be changed
without stopping the running example.

Range: 0 — 125.
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Slave status

Displays the communication status of the slave: (see chapter 5.2.2.3)

Driver RC
Displays the communication status of the cRIO PB module. (see chapter 5.2.2.2)

Note: If Driver RC is not 0, DP Slave related Input, Output and diagnostic data are not
valid.

Timed out

SPI communication time out

Error

SPI Frame error

Write output data

The Modify output data field assigns the slave output data and is limited to 8 Bytes due to
FPGA capacity. By the parameters Offset and Length any output data of the slave output
data stream can be modified. The output data is modified by clicking on the button Write
output data. The offset can be used for optimization. The data block can be partially
addressed and not the whole length has to be transmitted with every update.

Note: Assigning a length / offset combination greater than the real data length of the DP
Slave, results in inefficient use of the interface and a slow down of all components.

Read input data

The Input data field displays the input data of the slave and is limited to 8 Bytes due to
FPGA capacity. By the parameters Offset and Length any input data in the slaves input
data stream can be displayed. The offset can be used for optimization. The data block can
be partially addressed and not the whole length has to be transmitted with every update.

Note: Assigning a length / offset combination greater than the real data length of the DP
Slave, results in inefficient use of the interface and a slow down of all components.

Write memory offset

The Write memory offset is the address of the request header and output data in the
CS_PB-Memory.
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Read memory offset

The Read memory offset is the address of the response header and input data in the
CS_PB-Memory.

Read diagnostic data

The Diagnostic data field displays the diagnostic data of the slave and is limited to 8 Bytes
due to FPGA capacity. By the parameters Offset and Length any diagnostic data in the
slave diagnostic data stream can be displayed. The diagnostic data are read by clicking
on to the Get diagnostic data button.

Note: Don't assign a length greater 241. The length is not checked due to FPGA capacity.
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cRIO PB Setting into Operation DP Master - Getting Started

4.2 DP Master ProcessData Example

The cRIO PB setup installs a LabVIEW FPGA example project from which all necessary
components can be retrieved and copied to the own FPGA project.

Note: This example demonstrates the handling of the complete PROFIBUS process image,
which means the handling of the 10- and diagnostic data of all DP Slaves connected to the
PROFIBUS network.

Note: Before using the example code a valid PROFIBUS DP configuration must be
downloaded to the cRIO PB module (see chapter 3).

Note: To run the example, install the cRIO module in Slot 1 of the cRIO chassis.

Start the example project click onto the cRIO PB DP Master icon in the COMSOFT
start menu section:

[ = ; e
) 650 Ednord.d « @0 VR Ffkrare
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Figure 15: Open cRIO PB DP Master example
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DP Master - Getting Started cRIO PB Setting into Operation

The FPGA example project opens:

B! Project Explorer - CS_cRIO-PB_DP-MasterExample. lvproj |Z||E|g|
File Edit Yiew Project Operate Tools ‘Window Help
EEEIE YRS MTEEEEE

Items | Fies |

= E;_ Praoject: CS_cRIO-PE_DP-MasterExample. lvproj
& B My Computer
= £} FPGA Target (cRIO-9104)
- [ Chassis [jo
- [ C5_PBM-Slotl
- {8 C5_PEM-Slat1 (Slat 1, CS_cRIO-PEM)
- #H CS_PB-Memary
- #0840 MHz Onboard Clock
Eﬁ, C3_cRID_PB_FPGA_DP-MaskerExample, vi
Eﬂ, C5_cRIO_PE_FPGA_DP-MasterProcessDataExarmple. vi
=8 I;'-n; Dependencies
- @ Build Specifications
- "5 Dependencies
+é Build specifications

Figure 16: cRIO PBM Example project

Create a new LabVIEW project on base of the used cRIO system:

B! Project Explorer - Untitled Project 1 *

Eile Edit Wiew Project Cperate Tools Window Help

DS %o X|| s @m-e

Ttems | Files |

[rne

= 'L'lgg_ Praject: Untitled Praject 1
2 B My Computer
B8 W FPGA Target
- () Chassis If
;@, 40 MHz Onboard Clock
% Dependencies
"% Build Specifications
:'é'_’ Dependencies
‘% Build Specifications

Figure 17: New LabVIEW cRIO FPGA project
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cRIO PB Setting into Operation DP Master - Getting Started

Copy the following components from the example project to the own project:

' E;J CS_PEM-Slot1

L} CS_PEM-SIot1 (Slot 1, C5_cRIO-PEM)
- #f C5_PB-Memory

> EQ, CS_cRIO_PE_FPGR_DP-MasterProcessDataExample. vi

The project now looks similar to:

B! Project Explorer - Untitled Project 1 *

Eile Eit ‘iew Project Operate s Windows  Help
[tsel s b X||EH &l se

Ttems | Files |

[=h 'LE;, Praject: Untitled Project 1
2 B My Computer
& B FPGA Target (cRIO-9101)
- [ Chassis [0
B[ CS_PEM-Slot
3 [JC5_PertSiakl (Slot 1, C5_cRIO-PEM]
- #fl C5_PB-Memory
:ﬁ- 40 MHz Onboard Clock
@ C5_cRIO_PE_FPGA_DP-MasterProcessDataExample, vi
i %5 Dependencies
°é Build Specifications
- "' Dependencdies
‘% Build Specifications

Figure 18: cRIO PB FPGA project
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Open the CS_cRIO_PB_FPGA_DP-MasterProcessDataExample.vi

Run the example

.EEX

File Edit Wiew Project OQperate Tools window Help
- = K
[D]@| @  [13etapplication Font |+ ][ 3o+ |[ha~ [+ [€5+] M
~

Instructions:

Run the C5_cRICQ_PE_FPGA_DP-MasterProcessDataExample.vi. Select a readfwrite command ko perfarm a request to the cRIO PE
module,

Plzase refer to the GettingStarted For detailed infFarmation,

@%am SOFT
Slawe address: i} Skatus: ﬂ i} Timed out: " ] Delay (ms): 10
Zinly For command 0x37
- Read diagnostic daka Drrivver RiC: ﬂ 0 SPI Frame errar: a
Readwrite command; =33
Read write process data (1) o !

Wytite aukput data;

Write EUHDEUEDEUHDHUHD Write memary 0
< |

autput data affset:

Request buffer address in
C5_PE-Memar:

| Continuously write 0 Offset Length 3

Read inputjdiagnostic data:

Read Read memory:
input/diagnostic data H i H o a o E il E u a i H o H L affset; oz
4 > Response buffer address in
CS_PE-Memaor
Continuoushy read 0 Offset Length g
STOP
e
C5_cRIC-PEB_DP-MasterExample. lvprojfFPGA Target < | b

Figure 19: cRIO PB DP Master Process Data example

Note: First time after installation LabVIEW will compile the example before running it.
Slave address

PROFIBUS address of the slave to communicate with. The slave address can be changed
without stopping the running example.

Range: 0 — 125.

Note: The DP Slave address is only required to read diagnostic data from a single DP Slave
(command 0x87 - Read diagnostic data)
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Status

Displays the DP Slave summary communication status of the command "Read write
process data (I/0)" and "Read process output data:

0x00: DP Slaves are in DataExchange mode without error

0x01-0x7D  Number of DP Slaves which are not in DataExchange mode or are in
DataExchange mode, but report external diagnostic alarm

Following status refers to the command "Read slave diagnostic data":

0x00: DP Slave is in DataExchange mode without error

0xC3: DP Slave is not in DataExchange mode (wrong configuration or not
connected)

OxFF: DP Slave is in DataExchange mode and reports external diagnostic data

Driver RC

Displays the general communication status of the cRIO PB module. (see chapter 5.2.2.2)

Note: If Driver RC is not 0, DP Slave related Input, Output and diagnostic data are not
valid.

Timed out

SPI communication time out

Error

SPI Frame error

Read/write command

Command description see chapter 5.2.1.2.

Format of the process image

The process image is divided into 2 separate memory blocks, one for the input data and
one for the output data of all configured DP Slaves.

The 1/O data are stored in an ascending order starting with the lowest DP Slave address.
All'l/O data are in byte format and always start on even addresses. With odd I/O data
lengths a padding byte is added.

To access the 1/0 data of a specific DP Slave, the offset values inside the memory blocks
can be calculated manually or requested from the cRIO PB device. To request the offset
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values the commands READ_PROCESS INPUT_OFFSETS and
READ_PROCESS_OUTPUT_OFFSETS can be used (chapter 5.2.1.2).

Example:

A PROFIBUS network consists of the following DP Slaves:

DP Slave Number of Number of
address output bytes | input bytes
03 5 1
12 3 3
34 4 4

The structure of the appropriate process image output buffer is:

0 1 2 3 4 |5] 6 7 8 |9 10 | 11 | 12 13
03.1]03.2 03.3]|03.4|035 12.1 122|123 34.1|34.2 343|344
The structure of the appropriate process image input buffer is:
0 |1 2 3 4 5 6 7 8 9] 10
03.1 12.1 | 12.2 | 123 34.134.2 | 34.3 35.4
Explanation:
03.1 | = DP Slave 03, Byte 1

= Padding Byte

Write output data

The Write output data field displays the process image output buffer. The array control to
enter output data is limited to 16 Bytes due to FPGA capacity. By the parameters Offset
and Length any output data in the process image output buffer can be addressed. The
output data is updated by clicking onto the button Write output data.

Note: Don't assign a length greater than the real output length of the process image. The
length is not checked due to FPGA capacity.

Read input/diagnostic data

The Read input/diagnostic data field displays the process image input buffer or the DP
Slave related diagnostic data depending on the selected command in Read/write
command list box. The array indicator to display input/diagnostic data is limited to 16
Bytes due to FPGA capacity. By the parameters Offset and Length any input/diagnostic
data can be displayed.

Note: Don’t assign a length greater than the real input data length of the Process Data.
The length is not checked due to FPGA capacity.
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cRIO PB Setting into Operation DP Master - Getting Started

Write memory offset

The Write memory offset is the starting address of the request structure (header and
output data) in CS_PB-Memory.

Read memory offset

The Read memory offset is the starting address of the response structure (header and
input data) in CS_PB-Memory.
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5 CcRIO PB SPI Interface description

The data exchange between the FPGA module and cRIO PB module is based on
Master/Slave SPlI communication. The FPGA acts as SPI Master, the cRIO PB acts as SPI
Slave..

The FPGA module exchanges buffers with the cRIO PB module in both directions whereas
the FPGA module sends a Request Buffer and the cRIO PB module answers with a
Response Buffer.

The driver VI is not reentrant since the SPI line cannot be shared. If multiple DP Slaves are
handled in separate loops, the loops are automatically synchronized by waiting for the
termination of the driver VI.

CITEE]

il
The central driver VI CS_cRIO_PBM[1]FPGA_SP|_ReadWrite.vi lmmsi transmits the request

buffer to the cRIO PB module and returns the response buffer received from the cRIO BP
module.

The CS_cRIO_PBM[1]FPGA_SPI_ReadWrite.vi uses a byte formated (U8) FPGA memory
block named CS_PB-Memory. This block is mandatory and must be allocated within the
LabVIEW FPGA project:
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cRIO PB SPI Interface description DP Master - Getting Started

B! Project Explorer - CS_cRIO-PB_DP-MasterExample. lvproj |:||E|[X|
File Edit Wiew Project Operate Tools Window Help
[E=T=1- 1 B Y= TEEETE

Items | Files |

[=) Eg_ Project: C5_cRID-PE_DP-MasterExample.lvproj
= B My Computer
= a FPGA Target (cRIC-9104)
H- [ Chassis Ijo
- [ CS_PEM-Slotl
'l:i C5_PEM-Slakl (Slok 1, C5_cRIC-PEM)
-8
- #8340 MHz Onboard Clack
Eﬂ, C5_cRIQ_PB_FPGA_DP-MasterExample, wi
Eﬂ, C5_cRIQ_PB_FPGA_DP-MasterProcessDataExample. vi
& ' Dependencies
- '@ Build Specifications
- "5 Dependencies
- ‘@ Build Specifications

Figure 20: CS-PB-Memory in cRIO FPGA project

The minimum size of the CS_PB-Memory is 254 bytes (U8) storing the header and the max.
Input- and Output data for 1 DP Slave and overlapping request- and response buffers. If
separate request- and response buffers are used, the minimum size is 508 bytes (U8).
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5.1 Driver VI description

[LITE]
=4
The cRIO PB driver VI STt handles the bidirectional SPI based communication between

the FPGA module and cRIO PB module. The driver VI uses a FPGA memory buffer named
CS_PB-Memory. This name is mandatory and cannot be changed.

To use the driver VI, 3 steps are necessary:

1. Prepare the Request buffer with header and data field in the CS_PB-Memory

2. Call the driver VI

3. Check the error and time out parameters

4

Decode the header and the data field in the Response buffer in CS_PB-Memory

5.1.1 Parameters

5.1.1.1 Memory address

The CS_PB-Memory buffer stores the Request buffer as well as the Response buffer. To
optimize the necessary amount of memory the 2 buffers can be used as overlapping or
separate buffers.

To control the buffer allocation the input parameter Memory address is used. Memory
address is a 32 Bit value, where the high word assigns the offset for the Request buffer and
the low word the offset for the Response buffer in CS_PB-Memory.

[CLITER
il
SLOTEA -

31 16 | 15 0
High Word Low Word
Request buffer address Response buffer address
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Examples:

Memory address | Description

0x 0000 Overlapping Request- and Response buffer, both buffers
start at address 0 in CS_PB-Memory.

The Request buffer is overwritten by the incoming
Response buffer.

Minimum size of CS_PB-Memory is 254 Bytes [U8].

0x O0OFE Separate Request- and Response buffer.

Request buffer starts at address 0.

Response buffer starts at offset 254 (O0FE).

The Request buffer is not overwritten by the incoming
Response buffer.

Minimum size of CS_PB-Memory is 508 Bytes [U8]

Note: If the process image (see chapter 4.2 and chapter 5.2.1.2, command 0x83) is used to
handle the DP Slave 1/O data, the buffers can exceed the minimum size of 254. The required
buffer sizes depend on the number of configured DP Slaves and their I/O data lengths and
has to be calculated in advance(total amount of all header and input- and output data). If the
buffer sizes are too small, I/O data will be lost.

5.1.1.2 Timeout

Timeout value in milliseconds. Specifies how long to wait for the response from the cRIO PB
module.

5.1.1.3 Timed Out

If the cRIO PB module does not respond within the defined timeout the driver VI returns
Timed Out = TRUE otherwise Timed Out = FALSE. If Timed Out = TRUE the data in the
Response buffer are not valid.

51.1.4 Error

If wrong or corrupt data are received from the cRIO PB module the driver VI returns Error =
TRUE otherwise with = FALSE. If Error = TRUE the data in the Response buffer are not
valid.
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5.2 Buffer structure

5.2.1 Request buffer

The request buffer transmitted to the cRIO PB module consists of a constant 14 byte header
and a variable data field.

Note: All 2 Byte values (U16) are in little Endean format, that means they must be written in
high byte/low byte order to the buffer.

Header | Data field

5.2.1.1 Header structure

Index | Format Size Description Details
0 us 1 Byte Command cRIO PB specific Command
1 us 1 Byte DP Slave address | 0-125
2-3 Ul16 2 Byte Input offset 0-8191
4-5 Ul16 2 Byte Input length 0-8192
6-7 Ul6 2 Byte Output offset 0-8191
8-9 Ul6 2 Byte Output length 0-8192
10 us 1 Byte Reserved 0

11 us 1 Byte Reserved 0

12 us 1 Byte Reserved 0

13 us 1 Byte Reserved 0
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5.2.1.2 Command description

Value

Description

Parameters

0x80

INIT_DP_MASTER
Starts the cRIO PB module as DP Master
and activates DP Slave scanning.

None

0x82

READ_WRITE_SLAVE
Transmits output data to DP Slave and
receives input data from DP Slave.

Input length: Size of DP Slave
input data to be received

The value may not exceed the
real input data length of the DP
Slave

Input offset: Offset in DP Slave
input data stream

The value may not exceed the
real input data length -1 of the DP
Slave

Output length: Size of DP Slave
output data to be transmitted
The value may not exceed the
real output data length of the DP
Slave

Output offset: Offset in DP
Slaves output data stream

The value may not exceed the
real output data length -1 of the
DP Slave

0x83

READ_WRITE_PROCESS_DATA
Reads and writes the entire process
image:

Transmits process output data to the
configured DP Slaves and receives
process input data from the configured
DP Slaves. The structure of the process
image is described in detail in chapter
4.2.

Input length: Size of process
input data to be received

The value may not exceed the
real input data length of the
process input data

Input offset: Offset in process
image input buffer

The value may not exceed the
real input data length -1 of the
process input data

Output length: Size of process
output data to be transmitted
The value may not exceed the
real output data length of the
process output data

Output offset: Offset in process
image output buffer

The value may not exceed the
real output data length -1 of the
process output data
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Value | Description Parameters
0x85 | READ_PROCESS_OUTPUT_DATA Input length: Size of process
Reads the current process output data output data to be received
from the configured DP Slaves. The value may not exceed the
real output data length of the
process output data
Input offset: Offset in process
image output buffer
The value may not exceed the
real output data length -1 of the
process output data
0x86 | ABORT_DEVICE None
Stops the cRIO PB module.
0x87 | SLAVE_DIAG Input length: Size of DP Slave
Receives diagnostic data from DP Slave. | diagnostic data to be received
The value may not exceed 240.
Input offset: Offset in DP Slave
diagnostic data stream
The value may not exceed 239.
0x88 | READ PROCESS INPUT_OFFSETS Input length: Number of I/O data
0x89 | READ PROCESS OUTPUT_OFFSETS | offset values to read * 2
Reads the DP Slave dependent I/O data | Input offset: Starting DP Slave
offsets (16 Bit values) within the process | address * 2
image. The returned array stores the
offset values for the complete DP Slave
address range (0 — 125) whereas values
for non configured DP Slave addresses
are not valid.
0x8A | READ_PROCESS_INPUT_LENGTH Input length: Number of /O data
0x8B | READ_PROCESS_OUTPUT_LENGTH | length values to read * 2
Reads the DP Slave dependent I/O data | Input offset: Starting DP Slave
lengths (16 Bit values) within the process | address * 2
image. The returned array stores the
length values for the complete DP Slave
address range (0 — 125) whereas values
for non configured DP Slave addresses
are not valid.
0x8D | READ_PROCESS STATUS LIST Input length: Number of values to

Receives status information of the
configured DP Slaves dependent on the
parameters.

be received
Input offset: Offset in
offsets/length array

Slave Address 0: Array-Index 0
Slave Address 1: Array-Index 1

éiave Address 125: Array-Index 125
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5.2.1.3 Data field

The data field is byte oriented (U8) and stores the output data transmitted to the DP Slave

Byte 1

Byte 2

Byte 3

Byte n
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5.2.2 Response buffer

The response buffer received from the cRIO PB module consists of a constant header of 14
bytes and a variable data field.

Header | Data field

Note: All 2 Byte values (U16) are in little Endean format, that means in high byte/low byte.

5.2.2.1 Header structure

Index | Format | Size Description Details

0 U8 1 Byte Command Same value as in request buffer

1 us 1 Byte DP Slave Same value as in request buffer
address

2-3 ui6 2 Byte Input offset Same value as in request buffer

4-5 ui6 2 Byte Input length Same value as in request buffer

6-7 ui6 2 Byte Output offset Same value as in request buffer

8-9 ui6 2 Byte Output length Same value as in request buffer

10 us 1 Byte Reserved 0

11 us 1 Byte Reserved 0

12 us 1 Byte Slave status See chapter 5.2.2.3 below

13 us 1 Byte Driver RC See chapter 5.2.2.2 below
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5.2.2.2 Driver RC

The Driver RC assigns the communication status of the cRIO PB module.

Note: If Driver RC is not 0, DP Slave related Input, Output and diagnostic data are not valid.

Value | Description Reason Help
0x00 | No errors cRIO PB module works | -
without any problems
0x01 | Error at undefined | unknown The error is not handled.
location Verify functionality with the
standard examples and
Contact Comsoft Support
0x02 | Unknown command | The 'command' value in | Verify the request header and
value the request header /[ |the correct transfer to the
contains an unknown | driver VI. The commands are
value listed in chapter 5.2.1.2
0x11 | Duplicate DP Master | There is another DP | Change cRIO PB DP Master
PROFIBUS address Master connected to the | address in Configurator Il to a
network using the | unique one.
identical PROFIBUS
address
0x12 | No valid configuration | No valid configuration | Use the Comsoft Configurator
on cRIO PB Module | was downloaded with an | Il to create and download a
available configuration tool. valid Profibus configuration to
the cRIO PB Module.
0x13 | cRIO PB module | The cRIO PB module is | Contact Support
does not support DP | configured for operation
Master mode only as DP Slave and as
DP Master/DP Slave
0x14 | cRIO PB module | The B.I.S.T of the cRIO | Contact Support
hardware error PB module reported a
hardware error. The
module is not operable.
0x15 | cRIO PB module in | cRIO PB module in | Deactivate AutoSlaveMode
AutoSlaveMode AutoSlaveMode (no start | (see chapter 4.1 of Slave
as DP Master Getting Started)
or former DP Slave
mode possible)
0x17 | cRIO PB module not | cRIO PB not initialized | INIT-DP-MASTER (see

active

as DP Master or
AutoSlaveMode not
active

chapter 5.2.1.2) or Activate
AutoSlaveMode (see chapter
4.1 of Slave Getting Started)
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5.2.2.3 Slave status

The Slave status indicates the communication status of the related DP Slave.

Value | Description Reason Help
Ox00 |DP Slave is in state | - -
DataExchange, no errors,
input- and output data are
valid
OxC3 | DP Slave is not in state | DP Slave is wrongly | Activate Configurator Il
DataExchange, the output | configured or DP Slave | on line mode and check
data are not processed, the | does not respond DP Slave related
input data are not valid diagnostic information
Receive and analyze
DP Slave related
diagnostic information
OxFF | DP Slave is in state | DP Slave detected | Activate Configurator Il
DataExchange but reports | manufacturer specific | on line mode and check

external diagnostic data

error i.e. a broken wire
on an input channel

DP Slave related
diagnostic information

Receive and analyze
DP Slave related
diagnostic information

5.2.2.4 Data field

The data field is byte oriented (U8) and stores the input data received from the DP Slave.

The count of input data received is indicated by the header member input_length.

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte n
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5.3 Buffer examples

5.3.1 INIT_DP_MASTER

Starts the cRIO PB module as DP Master and activates DP Slave scanning.

Request Buffer

Response Buffer

Index | Value Description Index | Value Description

0 0x80 Command 0 0x80 Command

1 0x00 Address 1 0x00 Address

2 0x00 Input Offset HB 2 0x00 Input Offset HB

3 0x00 Input Offset LB 3 0x00 Input Offset LB

4 0x00 Input Length HB 4 0x00 Input Length HB
5 0x00 Input Length LB 5 0x00 Input Length LB
6 0x00 Output Offset HB 6 0x00 Output Offset HB
7 0x00 Output Offset LB 7 0x00 Output Offset LB
8 0x00 Output Length HB 8 0x00 Output Length HB
9 0x00 Output Length LB 9 0x00 Output Length LB
10 0x00 Reserved 10 0x00 Reserved

11 0x00 Reserved 11 0x00 Reserved

12 0x00 Reserved 12 0x00 Slave Status

13 0x00 Reserved 13 0x00 Driver RC

Request Buffer Data Field

Response Buffer Data Field
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5.3.2 READ_WRITE_SLAVE- Input and Output data

Transmits output data to DP Slave and receives input data from DP Slave.

DP Slave with address 16 and 4 Bytes output data and 8 Bytes Input data. All output data
are written und all input data are read.

Request Buffer Response Buffer
Index | Value Description Index | Value Description
0 0x82 Command 0 0x82 Command
1 0x10 Address 1 0x10 Address
2 0x00 Input Offset HB 2 0x00 Input Offset HB
3 0x00 Input Offset LB 3 0x00 Input Offset LB
4 0x00 Input Length HB 4 0x00 Input Length HB
5 0x08 Input Length LB 5 0x08 Input Length LB
6 0x00 Output Offset HB 6 0x00 Output Offset HB
7 0x00 Output Offset LB 7 0x00 Output Offset LB
8 0x00 Output Length HB 8 0x00 Output Length HB
9 0x04 Output Length LB 9 0x04 Output Length LB
10 0x00 Reserved 10 0x00 Reserved
11 0x00 Reserved 11 0x00 Reserved
12 0x00 Reserved 12 0x00 Slave Status
13 0x00 Reserved 13 0x00 Driver RC
Request Buffer Data Field Response Buffer Data Field

14 XX Output Byte 1 14 YY Input Byte 1
15 XX Output Byte 2 15 YY Input Byte 2
16 XX Output Byte 3 16 YY Input Byte 3
17 XX Output Byte 4 17 YY Input Byte 4

18 YY Input Byte 5

19 YY Input Byte 6

20 YY Input Byte 7

21 YY Input Byte 8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5.3.3 READ_WRITE_SLAVE — Input data

Transmits output data to DP Slave and receives input data from DP Slave.

DP Slave with address 16 and 0 Byte output data and 8 Bytes Input data. No output data are
written und all input data are read.

Request Buffer Response Buffer
Index | Value Description Index | Value Description
0 0x82 Command 0 0x82 Command
1 0x10 Address 1 0x10 Address
2 0x00 Input Offset HB 2 0x00 Input Offset HB
3 0x00 Input Offset LB 3 0x00 Input Offset LB
4 0x00 Input Length HB 4 0x00 Input Length HB
5 0x08 Input Length LB 5 0x08 Input Length LB
6 0x00 Output Offset HB 6 0x00 Output Offset HB
7 0x00 Output Offset LB 7 0x00 Output Offset LB
8 0x00 Output Length HB 8 0x00 Output Length HB
9 0x00 Output Length LB 9 0x00 Output Length LB
10 0x00 Reserved 10 0x00 Reserved
11 0x00 Reserved 11 0x00 Reserved
12 0x00 Reserved 12 0x00 Slave Status
13 0x00 Reserved 13 0x00 Driver RC
Request Buffer Data Field Response Buffer Data Field

14 YY Input Byte 1

15 YY Input Byte 2

16 YY Input Byte 3

17 YY Input Byte 4

18 YY Input Byte 5

19 YY Input Byte 6

20 YY Input Byte 7

21 YY Input Byte 8
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5.3.4 READ_WRITE_PROCESS_DATA

Reads and writes the entire process image: Transmits process output data to the configured
DP Slaves and receives process input data from the configured DP Slaves.

Example:

DP Slave Number of Number of
address output bytes | input bytes
03 5 1

12 3 3

34 4 4

Herefrom the following input- and output data sizes result:
Input data size: 8 + 2 padding bytes = 10 (0x0A)

Output data size: 12 + 2 padding bytes = 14 (OxOE)

Request Buffer Response Buffer

Index | Value Description Index | Value Description
0 0x83 Command 0 0x83 Command
1 0x00 Address 1 0x00 Address
2 0x00 Input Offset HB 2 0x00 Input Offset HB
3 0x00 Input Offset LB 3 0x00 Input Offset LB
4 0x00 Input Length HB 4 0x00 Input Length HB
5 0x0A Input Length LB 5 0x0A Input Length LB
6 0x00 Output Offset HB 6 0x00 Output Offset HB
7 0x00 Output Offset LB 7 0x00 Output Offset LB
8 0x00 Output Length HB 8 0x00 Output Length HB
9 Ox0E Output Length LB 9 Ox0E Output Length LB
10 0x00 Reserved 10 0x00 Reserved
11 0x00 Reserved 11 0x00 Reserved
12 0x00 Reserved 12 0x00 Slave Status
13 0x00 Reserved 13 0x00 Driver RC

Request Buffer Data Field Response Buffer Data Field
14 XX Output Byte 1 Slave 03 | 14 YY Input Byte 1 Slave 03
15 XX Output Byte 2 Slave 03 | 15 0x00 Padding Byte
16 XX Output Byte 3 Slave 03 | 16 YY Input Byte 1 Slave 12
17 XX Output Byte 4 Slave 03 | 17 YY Input Byte 2 Slave 12
18 XX Output Byte 5 Slave 03 | 18 YY Input Byte 3 Slave 12
19 0x00 Padding Byte 19 0x00 Padding Byte
20 XX Output Byte 1 Slave 12 | 20 YY Input Byte 1 Slave 34
21 XX Output Byte 2 Slave 12 | 21 YY Input Byte 2 Slave 34
22 XX Output Byte 3 Slave 12 | 22 YY Input Byte 3 Slave 34
23 0x00 Padding Byte 23 YY Input Byte 4 Slave 34
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24 XX Output Byte 1 Slave 34
25 XX Output Byte 2 Slave 34
26 XX Output Byte 3 Slave 34
27 XX Output Byte 4 Slave 34
8 CompactRIO PROFIBUS DP-Getting Started-V1.6/03.03.2010 O COMSOFT
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5.3.5 READ_PROCESS_INPUT_OFFSETS

Reads the DP Slave dependent I/O data offsets (16 Bit values) within the process image.
The returned array stores the offset values for the complete DP Slave address range (0 —
125) whereas values for non configured DP Slave addresses are not valid.

Example:

DP Slave Number of Number of
address output bytes | input bytes
03 5 1

12 3 3

34 4 4

Read offsets for Slave address 03 — 34 results in following input data size and offset:
Input offset: 6 (0x06) (lowest DP Slave address * 2)

Input data size: 64 (0x40) (address 3 — 34 => (34-3+1) * 2 = 64 (0x40))

Request Buffer Response Buffer

ndex | Value | Description ndex | Value | Description

0 0x88 | Command 0 0x88 | Command

1 0x00 | Address 1 0x00 | Address

2 0x00 | Input Offset HB 2 0x00 | Input Offset HB

3 0x06 | Input Offset LB 3 0x06 | Input Offset LB

4 0x00 | Input Length HB 4 0x00 | Input Length HB

5 0x40 | Input Length LB 5 0x40 | Input Length LB

6 0x00 | Output Offset HB 6 0x00 | Output Offset HB

7 0x00 | Output Offset LB 7 0x00 | Output Offset LB

8 0x00 | Output Length HB 8 0x00 | Output Length HB

9 0x00 | Output Length LB 9 0x00 | Output Length LB

10 0x00 | Reserved 10 0x00 | Reserved

11 0x00 | Reserved 11 0x00 | Reserved

12 0x00 | Reserved 12 0x00 | Slave Status

13 0x00 | Reserved 13 0x00 | Driver RC
Request Buffer Data Field Response Buffer Data Field

14 0x00 | Input Offset Byte 1 Slave 03

15 0x00 | Input Offset Byte 2 Slave 03

16 0x00 | Input Offset Byte 1 Slave 04

17 0x00 | Input Offset Byte 2 Slave 04

18 0x00 | Input Offset Byte 1 Slave 05

19 0x00 | Input Offset Byte 2 Slave 05

20 0x00 | Input Offset Byte 1 Slave 06

21 0x00 | Input Offset Byte 2 Slave 06

22 0x00 | Input Offset Byte 1 Slave 07

23 0x00 | Input Offset Byte 2 Slave 07

24 0x00 | Input Offset Byte 1 Slave 08
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25 0x00 | Input Offset Byte 2 Slave 08

26 0x00 | Input Offset Byte 1 Slave 09

27 0x00 | Input Offset Byte 2 Slave 09

28 0x00 | Input Offset Byte 1 Slave 10

29 0x00 | Input Offset Byte 2 Slave 10

30 0x00 | Input Offset Byte 1 Slave 11

31 0x00 | Input Offset Byte 2 Slave 11

32 0x00 | Input Offset Byte 1 Slave 12

33 0x01 | Input Offset Byte 2 Slave 12

76 0x00 | Input Offset Byte 1 Slave 34

77 0x04 | Input Offset Byte 2 Slave 34
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5.3.6 READ_PROCESS_OUTPUT_LENGTH

Reads the DP Slave dependent I/O data lengths (16 Bit values) within the process image.
The returned array stores the length values for the complete DP Slave address range (0 —

125) whereas values for non configured DP Slave addresses are not valid..

Example:

DP Slave Number of Number of
address output bytes | input bytes
03 5 1

12 3 3

34 4 4

Read length for Slave address 03 — 34 results in following input data size and offset:

Input offset: 6 (0x06) (lowest DP Slave address * 2)

Input data size: 64 (0x40) (address 3 — 34 => (34-3+1) * 2 = 64 (0x40))

Request Buffer Response Buffer

Index | Value | Description Index | Value | Description

0 0x8B | Command 0 0x8B | Command

1 0x00 | Address 1 0x00 | Address

2 0x00 | Input Offset HB 2 0x00 | Input Offset HB

3 0x06 | Input Offset LB 3 0x06 | Input Offset LB

4 0x00 | Input Length HB 4 0x00 | Input Length HB

5 0x40 | Input Length LB 5 0x40 | Input Length LB

6 0x00 | Output Offset HB 6 0x00 | Output Offset HB

7 0x00 | Output Offset LB 7 0x00 | Output Offset LB

8 0x00 | Output Length HB 8 0x00 | Output Length HB

9 0x00 | Output Length LB 9 0x00 | Output Length LB

10 0x00 | Reserved 10 0x00 | Reserved

11 0x00 | Reserved 11 0x00 | Reserved

12 0x00 | Reserved 12 0x00 | Slave Status

13 0x00 | Reserved 13 0x00 | Driver RC

Request Buffer Data Field Response Buffer Data Field

14 0x00 | Output Length Byte 1 Slave 03
15 0x05 | Output Length Byte 2 Slave 03
16 0x00 | Output Length Byte 1 Slave 04
17 0x00 | Output Length Byte 2 Slave 04
18 0x00 | Output Length Byte 1 Slave 05
19 0x00 | Output Length Byte 2 Slave 05
20 0x00 | Output Length Byte 1 Slave 06
21 0x00 | Output Length Byte 2 Slave 06
22 0x00 | Output Length Byte 1 Slave 07
23 0x00 | Output Length Byte 2 Slave 07
24 0x00 | Output Length Byte 1 Slave 08
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25 0x00 | Output Length Byte 2 Slave 08

26 0x00 | Output Length Byte 1 Slave 09

27 0x00 | Output Length Byte 2 Slave 09

28 0x00 | Output Length Byte 1 Slave 10

29 0x00 | Output Length Byte 2 Slave 10

30 0x00 | Output Length Byte 1 Slave 11

31 0x00 | Output Length Byte 2 Slave 11

32 0x00 | Output Length Byte 1 Slave 12

33 0x03 | Output Length Byte 2 Slave 12

76 0x00 | Output Length Byte 1 Slave 34

77 0x04 | Output Length Byte 2 Slave 34
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5.3.7

Receives diagnostic data from DP Slave

SLAVE_DIAG

DP Slave with address 16 and 4 Bytes manufacturer specific diagnostic data.

Request Buffer

Response Buffer

Index | Value Description Index | Value Description
0 0x86 Command 0 0x86 Command
1 0x10 Address 1 0x10 Address
2 0x00 Input Offset HB 2 0x00 Input Offset HB
3 0x00 Input Offset LB 3 0x00 Input Offset LB
4 0x00 Input Length HB 4 0x00 Input Length HB
5 OxFO Input Length LB 5 OxFO Input Length LB
6 0x00 Output Offset HB 6 0x00 Output Offset HB
7 0x00 Output Offset LB 7 0x00 Output Offset LB
8 0x00 Output Length HB 8 0x00 Output Length HB
9 0x00 Output Length LB 9 0x00 Output Length LB
10 0x00 Reserved 10 0x00 Reserved
11 0x00 Reserved 11 0x00 Reserved
12 0x00 Reserved 12 0x00 Slave Status
13 0x00 Reserved 13 0x00 Driver RC
Request Buffer Data Field Response Buffer Data Field
14 0x10 Slave address
15 XX Data length of the
following diagnostic
data
16 Octet 1 Stationstatus 1
17 Octet 2 Stationstatus 2
18 Octet 3 Stationstatus 3
19 Octet 4 Diag.Master_Add
20 Octet 5 Ident Number (HB)
21 Octet 6 Ident Number (LB)
22 0x04 Length of
manufacturer
specific diagnostic
data
23 XX Byte 1
24 XX Byte 2
25 XX Byte 3
26 XX Byte 4
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5.3.7.1 Description of the PROFIBUS standard diagnostic data

O ctet 1 0
| I I — — — — — — Octet 3 0
I

I_ Station_Non_Exist : LI | . | . | . | . | L | . ‘
Station_Not_Ready :Eeser\cl)e ;
Cfg_Fault xt_Overflow
L— Ext_Diag IoC[eIM I 0.
N ot_Supported | | | | | | | |  astor na

Invalid_Slave_Response

Prm_Fault
M aster_L ock (setzt M aster) 1 1 1 1 11

Identnummer High

Octet 6
Prm_Req_Slave =t 7

| I I | | I | | Identnummer Low

L Stat_Diag

fest 1 Octet 7 0

oo LT T T ]
Freeze_M ode Léange der externen Diagnose

Sync_M ode

reserved [ I I I I I I I 1]

D eactivated (setzt M aster) | | | I | | I | externe Diagnosedaten

Figure 21: DP-Slave-Diagnostic Data

Octet 1: Stationsstatus_1
Bit 7: Diag.Master_Lock

The DP Slave has been parameterized by another master. This Bit is set by the
DP Master (class 1) if the address in Octet 4 unequal 255 and unequal the own
address. The DP Slave sets this Bit to zero.

Bit 6: Diag.Prm_Fault

This Bit is set by the DP Slave in case the last parameter telegram has been
erroneous, e.g. wrong length, wrong Ident_Number, invalid parameter.

Bit 5: Diag.Invalid_Slave_Response

This Bit is set by the DP Master as soon as an implausible answer has been
received by the contacted DP Slave. The DP Slave sets this Bit to zero.

Bit 4: Diag.Not_Supported

This Bit is set by the DP Slave as soon as a function has been requested that is
not supported by this DP Slave.

Bit 3: Diag.Ext_Diag
This Bit is set by the DP Slave. If the Bit is set, a diagnostic input must exist in the
slave-specific diagnostic area (Ext_Diag_Data). If the Bit is not set, a status

message can exist in the slave-specific diagnostic area (Ext_Diag_Data). The
meaning of this status messages is application-specific.

Bit 2: Diag.Cfg_Fault

This Bit is set by the DP Slave as soon as there is a discrepancy between the
configuration data received last by the DP Master and the data determined by the
DP Slave.
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Bit 1:

Bit O:

Diag.Station_Not_Ready

This Bit is set by the DP Slave if the DP Slave is not yet ready for the data
exchange.

Diag.Station_Non_Existent

This Bit is set by the DP Master if the DP Slave cannot be reached via the bus. In case the
Bit is set, the diagnostic Bits contain the state of the last diagnostic message or the initial
value. The DP Slave sets this Bit to zero.

Octet 2: Stationsstatus_2

Bit 7:

Bit 5:

Bit 4:

Bit 3:

Bit 2:
Bit 1:

Bit O:

Diag.Deactivated

This Bit is set by the DP Master as soon as the DP Slave has not been marked
as active in the DP Slave parameter set and been excluded from the cyclic
processing. The DP Slave sets this Bit always to zero.

Diag.Sync_Mode

This Bit is set by the DP Slave as soon as this DP Slave has received the sync
control command.

Diag.Freeze_Mode

This Bit is set by the DP Slave as soon as this DP Slave has received the freeze
control command.

Diag.WD_On (Watchdog on)

This Bit is set by the DP Slave. In case this Bit is set to 1, the supervision of the
DP Slave will be activated.

This Bit is set to 1 by the DP Slave.
Diag.Stat_Diag (Statistic diagnosis)

This Bit is set by the DP Slave. If it is set, the DP Master has to collect diagnostic
information until this Bit will be reset. The DP Slave will for example set this Bit if
it cannot provide valid user data.

Diag.Prm_Req

This Bit is set by the DP Slave. If it is set, the DP Slave must be reparameterized
and reconfigured. The Bit will remain until a parameterization has been effected.

In case the Bit 1 and the Bit O is set, Bit O has higher priority.

Octet 3: Stationsstatus_3

Bit 7:

Diag.Ext_Diag_Overflow

In case this Bit is set, more diagnostic information exists than indicated in
Ext_Diag_Data. The DP Slave will for example set this Bit if more channel
diagnoses exist as the DP Slave can enter into its send buffer. The DP Master
will set this Bit if the DP Slave sends more diagnostic information than the DP
Master can consider in its diagnostic buffer.

Bit O to 6: reserved
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Octet 4: Diag.Master_Add

The address of the DP Master that has parameterized this DP Slave will be
entered into this octet. In case the DP Slave has not been parameterized by a DP
Master, the DP Slave will enter the address 255 into this octet.

Octet 5 to 6: Ident_Number

The supplier identification is allocated for a DP Slave type. This identification can
be consulted for testing purposes as well as for the exact identification.
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