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1 Introduction

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

1.1 Prerequisites:
A COMSOFT cRIO PB 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

A PROFIBUS DP Master System connected to the cRIO PB Slave module.

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.
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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 with 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

&

|
|

- NI Spy RIO Alias on 10.10.70.218: | :rpep'risla_ltl_‘l?:; ”
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 1: 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 Slave - Getting Started Configuring the DP Master with the cRIO PB Slave module

3 Configuring the DP Master with the cRIO PB
Slave module

To get the cRIO PB Slave module into operation it has to be configured in the used DP
Master system. The cRIO PB Slave module ships with a GSD file that can be imported in the
DP Master configuration tool. The cRIO PB GSD file COMS0B57.GSD is located in the cRIO
PB installation directory [Program Files\Comsoft GmbH\cRIO PB\GSD\.

Perform the following steps (example with Siemens S7 HW_KONFIG):
1. Import the COMSO0B57.GSD file in the DP Master configuration tool

ik 5 WATIC O P Bantiy - [SINATIC PE Ssatisa(t) o sfiauratien) - GRI0 PH)

Figure 2: GSD Import with Siemens S7 HW Konfig
After importing the GSD file, the cRIO PB module can be located in the device catalogue:

-

e | [

= i i [l
=|'_-|_=.| B 1% -

TN I
LT SR W N T IR QY
= TaH- A
ST ]

2. Add the cRIO PB DP Slave to the DP Master system and select a slot module from the
device catalogue. cRIO PB offers slot modules from 4 Byte input/4 Byte output up to 240
Byte input / 240 Byte output.

fig, - [SIMNTIC PCStaiion(1] [Condigeeation) - <H PE)
Sown EC [reat FUT Wee Oplo Wik Hel
L=Ei-" §y 8 SRR e

FROFELEINE DP sk pbs 11

il'llLU .
: ]

ﬁ-i-]m cHi0 PR OF S

Sica | {0 el Hursbsar o Doarigration drdbnz | 0 Addusr | Coreant
1 27 | B ek ol 1.8

L4

3. Store the DP Master configuration
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4 cRIO PB Setting into Operation

Within scope of delivery basic driver VIs to communicate with the cRIO PB module on FPGA
level are included. Additionally there are detailed sample Vis available using the basic driver
VIs and demonstrating the following DP Slave functions:

Configuring AutoSlaveMode
Read and Write 10 data from/to the cRIO PB Slave

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.

4.1 AutoSlaveMode

From firmware version 3.4.15 the cRIO PB module supports the so called AutoSlaveMode,
which means, that the cRIO PB automatically activates DP Slave mode after power on and
adopts the DP Master I/O configuration without any manual initialization. To activate the
AutoSlaveMode the VI CS_cRIO_PBS_FPGA_InitDP-Slave_AutoSlave.vi within scope of
delivery has to be used.

With the AutoSlaveMode not active, the cRIO PB module is compatible to previous driver
versions. It is not recommended to use this operation mode for future applications.

To start the example project click onto the cRIO PB Slave icon in the COMSOFT start menu
section:

— o peaew §| T T,
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23 Focret 04 T Weacedt redopar Malrait =
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FACTEME A0 T Mcromat Vsl St 8.0 ||
B Heorosat Web Pubkchog R 11 ]
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) FACTwara 2.4 §| ¥ CosreniOre
jﬂ”’"“”‘ officn Ward 20l B9 [P actony Fro Ml & oot drdH
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Figure 3: Open cRIO PB DP Slave example
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DP Slave - Getting Started cRIO PB Setting into Operation

The FPGA example project opens:

P Project Explorer - C5_cRIO-PB_DP-SlaveExample. lvproj |:]@E]

File Edit Miew Project Cperate Tools  Window  Help

b XxDhoX||EmR|E-&

| Ttems | Files |

[eme

=&l Project: C5_cRIC-PE_DP-SlaveExample.lvprai

= B My Computer

B8 =4 Fraa-9104_cRIO_PES (cRIO-910

o [ Chassis IO

o[ C5_PBS-Slot1

- iy c5_PES-Slat1 (Slat 1, C5_cRIO-PES)
|§3]_, C3_cRIO_PBS_FPGA_INikDP-Slave_Autoslave, vi
|!§, Z5_cRIO_PBE_FPGA_DP-SlaveExample. vi
- @ C5_PE-Memory

r@, 40 MHz Onboard Clack,

LEI-? Dependencies

'é Build Specifications

% Dependencies

'é Build specifications

- iy RT PXI Target (0.0.0.0)

e TS

Figure 4: cRIO PBS Example project
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cRIO PB Setting into Operation DP Slave - Getting Started

Open the VI CS_cRIO_PBS_FPGA_InitDP-Slave_AutoSlave.vi
Run the VI

F CE_cfi0_PAES_FPGA_IniDe Sl _AutoSlave.vi Front Paecton ... 2755
Flle [l View Projed Opssars Tooll Window  Help ﬁ

| [olE]e) [wavkemnn [ [@F

Instroctiomns:

This V1 i b s s (el jactreat the Qo ndSlave-Mads fnerionaliey of the 110 FO
e i Fior Chee Gt ting: e PE addesis.

fartisl configuration;
Froves Hrok Lostbon and B aectusd condigueation of thar (R0 PB modue well b dipleyed.

Configura & enSlyea:
Frovis tho bokbon after sehecting AuboShreaMode and entering thi nany Shree-Addoess
b writes Hhe configuration o the device.

(OO BN Sakug:

The Commumic stion Staivs of the dATO FA modules will be displeyed with 2 gresn or ned
Fighigherd LET,

Dol wlformadion can be netrimved with Driver BC, Timed Cof andl 5PT Frim Eiror,

Aty Configs ation $
Akllrvebodes  |rdown el COMSOFT
onfigration
Slva-fuddrass: 0 Fraen danics
Configere AdnGleor
Ao TheveMote. mebre iy
rorfiguration
N Slavos-addrage 3 ba dendes
LN A A
Semhes i o Tedod: @
. - Coriver A2 i FlFhmeemor @

wo_CRI=FE_DF-SroaExpmplehproyFRGA-FI4 _RIC FEG |4 *

Figure 5: Open VI CS_cRIO_PBS_FPGA_InitDP-Slave_AutoSlave.vi
This VI can be used to (de-)activate the AutoSlaveMode functionality of the cRIO PB module
and for the setting the PB address.
Actual Configuration

Reads the actual configuration (AutoSlaveMode active/inactive and the configured
PROFIBUS address) from the cRIO PB module for information purposes

Configure AutoSlave

Writes the selected configuration (AutoSlaveMode active/inactive and the selected
PROFIBUS address) to the cRIO PB module.
Note: The configured PROFIBUS address is only valid with AutoSlaveMode activated

Communication Status

The Communication Status informs about the successful configuration of the cRIO PB
module and is displayed by a green (success) or red (failure) LED.

Detailed information about the communication status can be retrieved from Driver RC,
Timed out and SPI Frame Error.
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DP Slave - Getting Started cRIO PB Setting into Operation

4.2 DP Slave example

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

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

To start the example project click onto the cRIO PB DP Slave icon in the COMSOFT
start menu section:

—ann o eaew §| e
B FFB
k) = ESeiks "
Kurpat, Joachim | S | B
¥ 550 Ectne 4,1 ¥ 1 e Solwases GrbH
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1 | e T Weacedt redopar Malrait =
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E[l ComlHn 5] Mokl PROPILE Ararprar Care: y| ' Shem
B Matiorad tnnanis p| B e
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Figure 6: Open cRIO PB DP Slave example
The FPGA example project opens:

|3 Project Explorer - CS_cRIO-PB_DP-SlaveExample. lvproj

Eile Edit Miew Project Operate Tools Window Help

[oce| x Do x||Er m-& s

| Items | Fies |

= r@; Project: C5_cRIO-PE_DP-SlaveExample. lvproj
2 B My Computer

. ;§ FPGA-9104_cRIO PRS (cRID-2104)

- [ Chassis Ij

& [ C5_PES-Slot1

- [} C5_PES-Slot1 (Slot 1, C5_cRIC-PES)

|_@, CS_cRIO_PES_FPGA_InitDP-Slave_futoSlave, vi

g‘; C5_cRIO_PE_FPGA_DP-SlaveExample. wi

- @l C5_PB-Memory

ﬁg 40 MHz Cnboard Clock,

o o' Dependencies

'& Build Specifications

- "5 Dependencies

- . Build Specifications

Figure 7: cRIO PBS Example project
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B! Project Explorer - Untitled Project 1 *

Eile Edit Wiew Project Cperate Tools Window Help

[oce xb0X]||HRIE- o

. Ttems | Files |

BT

= E; Praject: Untitled Praject 1
2 B My Computer
=3 &= § FPGA Target (cRIO-9101)
i m () Chassis [jO
r@, 40 MHz Onboard Clock
% Dependencies
% Buid Specifications

';;T’ Dependencies

"%, Buid Specifications

Figure 8: New LabVIEW cRIO FPGA project

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

N o Ps-clat |

[I Z5_PBS-Slotl (Slok 1, C5_cRIO-PES)

- #f C5_PB-Memory

E‘g C5_cRIO_PB_FPGA_DP-SlaveExample, vi

The project now looks similar to:

B! Project Explorer - Untitled Project 1 * |Z||E”Z|
| Eile dt Eiew Project  Operate Ioos Window  Help |
oM XDOX||SH|E- & o

. Ttems | Files |

[z 2]

= [l Praject: Untitled Praject 1
= B My Computer
2 5} FPGA Target (cRIO-9101)
[ Chassis Ifo
w0 [ C5_PES-Siotl
> .:' C5_PES-Slot1 (Slot 1, C5_cRIO-PES)
# C5_PE-Memory
i r@r 40 MHz Cnboard Clock
=0 5 cRIC_PB_FPGA_DP-SlaveExample,vi
lf'??:? Dependencies
‘% Build Specifications
%‘1 Dependencies
- . Build Specifications

Figure 9: cRIO PB FPGA project
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DP Slave - Getting Started cRIO PB Setting into Operation

Open the CS_cRIO_PB_FPGA_DP-SlaveExample.vi

Run the example

Switch to the Status info tab
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Start: than DF-Slandar (PLC] ared nunitha C35_cRIC P FPGA_DF- S canple. vi

Tha MioréoafMadip Lab shean tha Driver BC and e corsrancston thalu o tha

DoP-Shewve- (CROHC-PED, 3 Hhs Ot offest andd e Qo engih b shows srsgs
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04 Freee-Hode actiwss]

B Symc-Mode: schivabed

B Mavm b clalw ransfvad

BT | Sliws i s pachasnd i

Comraricatenfuk [ ramt et |

L E N E NN

SH08

_-: " TR 10 _cRF_Pos |4 ¥

Figure 10: cRIO PB DP Slave example — status dialog

Status info
Displays the communication status of the slave.
Bit7: Slave in data exchange mode must be switched on.

Bit6: New output data received may be switched on, if the DP Master updates the cRIO
PB DP slave output data with new values.

If Bit7 is not switched on, the cRIO PB DP Slave does not exchange data with the DP
Master.

See detailed information in chapter 5.2.2.3.
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If the cRIO PB Slave is in data exchange mode switch to the Monitor/Modify tab

B/ CS_cRIO_PB_FPGA_DP-SlaveExample.vi Front Panel on CS_cRIO-PB_DP-SlaveExample. lvproj/FPGh... [= |[B]

File Edit Yiew Project Operate TJools Window Help
) ] ROF I
i LAIE
A
Tnskrnrkinne:
Start the DP-Master (PLC) and run the C5_cRIO_PE_FPaA_DP-SlaveExample.vi.
The Maonitor/Maodify tab shows the Driver RC and the camrmunication skatus of the
DP-Slave {cRID-PE). Set the Output offset and the Gutput length to show a range
of output data in the Qutput data field. To modify the input data, change the values
of the Modify input data control, set the input offset and the input length and press the Set input data button, Detailed
information about the DP-Slave communication status is shown in the Status info tab,
Slave status: H i} Timed out: @l @%&N’f f«a@ﬁr*ﬁ
Driver RC: H 1] Errar Delay (ms): 10
MonitorModify | Skatus info |
- ‘Write inpuk data:
input dat. i
input data B of of of oFf of of 0ff o gx;'rzlst:tl?wemory a
| Continuously write Request buffer address in
Input offset: i} Input length: & C5_PE-Memor
Read output data:
B of of of of of of 08 o Effzgtr:“em"”’ 254
Response buffer address in
Output offset: i] Outpuk length: g C5_PE-Memar
STOP
Rv
ICS_cRIO-PB_DP-SIa\reExampIe.varoj,l'FPG.C\-Q104_cRIO_PBS £ | »
Figure 11: cRIO PB DP Slave example — Input/Output dialog

Driver RC

Displays the communication status of the cRIO PB module. (see chapter 5.2.2.2 for
detailed information.

Note: If Driver RC is not 0, cRIO PB DP Slave related Input- and Output data are not valid.
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Timed Out
SPI communication time out
Error

SPI Frame error

Write input data

The Write input data section assigns the slaves input data, which are transmitted to the
DP Master. The array control storing the input data is limited to 8 Bytes due to FPGA
capacity. By the parameters Input Offset and Input Length any input data in the slaves
input data stream can be modified. The input data are modified by clicking on to the button
Write input 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: Don’t assign a length greater than the real input data length of the cRIO PB DP
Slave. The length complies with the used slot module (in the example here 8byte-
in/8byte-out) in the DP Master configuration tool (see chapter O ff.). The length is not
checked due to FPGA capacity.

Read Output data

The Output data are received from the DP Master and displayed. The array indicator to
display the slave output data is limited to 8 Bytes due to FPGA capacity. By the
parameters Output Offset and Output Length any output data in the slave output 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: Don’t assign a length greater than the real output data length of the cRIO PB DP
Slave. The length complies with the used slot module (in the example here 8byte-
in/8byte-out) in the DP Master configuration tool (see chapter O ff.).The length is not
checked due to FPGA capacity.

Write memory offset

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

Read memory offset

The Read memory offset is the address of the response header and input data in the
CS_PB-Memory.
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5 cRIO 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 a SPI Master, the cRIO PB acts as a
DP Slave.

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

With a single driver call Input data are transmitted to the cRIO PB Slave module and Output
data and status information are received from the cRIO PB Slave module.

LI

s
The central driver VI CS_cRIO_PBS[1]JFPGA_SPI_ReadWrite.vi H transmits the request
buffer to the cRIO PB Slave module and returns the response buffer received from the cRIO
PB Slave module.

The CS_cRIO_PBS[1]FPGA_SPI_ReadWrite.vi uses a byte oriented (U8) FPGA memory
block named CS_PB-Memory. This block is mandatory and must be allocated within the
LabVIEW FPGA project:

B Piaject Exploier - Wndinled Praject 4
ERe fc few Popt gpests [oos e Helb

pel=]- DR IR Rl ol

R Filay

R v Lok Frofect 4
= [§ My Compte
%F Peperderces
L Bud Sowfications
= [ cRBO-IWG2 (00,100 205, Faal Tira Faaburas ot s alishle)
% [ PPk Target (100, dATE-5000)
+ e Chesss
= 0l 5 _PEM-Slar]
B 40 Mz Cmboard Clock

m_mri'r i

Figure 12: 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 the cRIO PB Slave module with overlapping request- and
response buffers. If separate request- and response buffers are used, the minimum size is
508 bytes (U8). See chapter 5.1 for details.

12 CompactRIO PROFIBUS DP-Getting Started-V1.4/03.03.2010 O COMSOFT
Business Confidential/COMSOFT Proprietary
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5.1 Driver VI description

[EREOEE
=
The cRIO PB driver VI 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

Decode the header and the data field in the Response buffer in CS_PB-Memory
51.1 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.

[CLITTIER]
55 Pl
Memory]ddress:
| 00000000
31 16 | 15 0
High Word Low Word
Reaquest buffer address Response buffer address
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Examples:

Memory address | Description

0x00000000 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.

Necessary buffer size of CS_PB-Memory is 254 Bytes
[U8]

0x000000FE Separate Request- and Response buffer.

Request buffer starts at address 0.

Response buffer starts at address 254 (O0FE).

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

Necessary buffer size of CS_PB-Memory is 508 Bytes
[U8].

Note: The minimum size of CS_PB-Memory is 254 Bytes.

5.1.1.2 Timeout

Timeout value in ms. 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 and the timeout expires the driver VI returns Timed
Out = TRUE otherwise Timed Out = FALSE. If Timed Out = TRUE the data in the Response
buffer is 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 Error = 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 cRIO PB Slave | 0-125
address
2-3 ule 2 Byte Output offset 0-239
4-5 ui6 2 Byte Output length 0-240
6-7 Ul16 2 Byte Input offset 0-239
8-9 Ul6 2 Byte Input length 0-240
10 us 1 Byte Reserved 0
11 us 1 Byte Reserved 0
12 us 1 Byte Clear slave status | See chapter 5.2.1.3
13 us 1 Byte Reserved 0
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5.2.1.2 Command description

Value Description Parameters

0x82 READ_WRITE_SLAVE - Output length: Size of cRIO PB
Transmits input data to cRIO PB DP Slave output data received
DP Slave and receives output from DP Master
data from cRIO PB DP Slave The value may not exceed the

real output data length of the
cRIO PB DP Slave

Output Offset: Offset in cRIO PB
DP Slaves output data stream
The value may not exceed the
real output data length -1 of the
cRIO PB DP Slave

Input Length: Size of cRIO PB
DP Slave Input data transmitted
to the DP Master

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

Input Offset: Offset in DP Slave
input data stream

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

52.1.3 Reset Status

Reset Status allows resetting the cRIO PB Slave Status bits described in chapter 5.2.2.3.
Every bit set to 1 will reset the corresponding status bit in the cRIO PB Slave.

e.g.: The cRIO PB Slave sets bit 6 in the slave status to indicate that the DP Master updated
the output data with new values. Bit 6 will not be reset by the cRIO PB Slave automatically.
Only if the application sets bit 6 in the Clear Slave Status within the next
READ_WRITE_SLAVE command, cRIO PB Slave will reset the slave status bit 6.
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DP Slave - Getting Started cRIO PB SPI Interface description
5.2.1.4 Data field

The data field is byte oriented (U8) and stores the input data transmitted to the cRIO PB
Slave

Byte 1

Byte 2

Byte 3

Byte n

O COMSOFT CompactRIO PROFIBUS DP-Getting Started-V1.4/03.03.2010 17
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5.2.2 Response buffer

The response buffer received from the cRIO PB Slave module consists of a constant 14 byte
header 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 cRIO PB DP Same value as in request buffer
Slave address

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

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

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

8-9 ui6 2 Byte Input 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 and Output data are not valid.

Value | Description Reason Help
0x00 | No errors cRIO PB module works | -
without any problems
0x01 | Error at undefined location unknown The error is not
handled. Verify
functionality with the
standard examples and
Contact Comsoft
Support
0x02 | Unknown command value The 'command’ value in | Verify  the  request
the request header /| header and the correct
contains an unknown | transfer to the driver VI.
value The commands are
listed in chapter
5.2.1.2.
0x13 | cRIO PB module does not | The cRIO PB Slave | Contact Support
support DP Master mode module is configured
for operation only as
DP Slave and not as
DP Master/DP Slave
0x14 | cRIO PB module hardware | The B.I.S.T of the cRIO | Contact Support
error PB module reported a
hardware error. The
module is not operable.
0x15 [cRIO PB module in|cRIO PB module in | Deactivate
AutoSlaveMode AutoSlaveMode (no | AutoSlaveMode  (see
start as DP Master chapter 4.1)
or former DP Slave
mode possible)
0x17 | cRIO PB module not active | cRIO PB not initialized | Activate
as DP Master or | AutoSlaveMode (see
AutoSlaveMode not | chapter 4.1)
active
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5.2.2.3 Slave status

The Slave status indicates the communication status of the cRIO PB Slave. The status value
consists of 8 separate bits. The status is active if the bit is set to 1.

Bit O, Bit 1 and Bit 2 indicate the reason why the cRIO PB Slave does not exchange data with
DP Master.

Bit 7 must be set for normal operation otherwise Input- and Output data are not valid.

Value | Description Reason Help

Bit0 | Timeout Timeout expired Check DP Master
because of missing or | Switch off DP Slave
too slowly scanning related timeout in DP
DP Master Master configuration
Increase calculated
timeout value in the DP
Master Parameter set

Bit1 | Clear-Bit DP Master does not | Check DP Master
reach operation mode
but stays in clear
mode

Bit 2 | Leave-Master DP Master stopped | Check DP Master
scanning the DP
Slaves

Bit 3 Reserved

Bit 4 Freeze Mode activated DP Master activated | cRIO PB Slave does
the Freeze mode not update the Output
data until the DP
Master deactivates the
Freeze mode

Bit5 | Synch Mode activated DP Master activated | cRIO PB Slave does
the Synch mode not update the Input
data untii the DP
Master deactivates the
Synch mode

Bit 6 | New output data received DP Master updated | -
output data with new
values

Bit 7 | Slave in data exchange mode | DP Master exchanges | If Bit 7 is not set, Input-
data with DP Slave and Output data are not
valid
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5.2.2.4 Data field

The data field is byte oriented (U8) and stores the output data received from the DP Master.
The count of output data received is indicated by the header member output_length.

Byte 1

Byte 2

Byte 5

Byte n
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5.3 Buffer examples

5.3.1 READ_WRITE_SLAVE- Input and Output data

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

cRIO PB Slave with address 16 and 4 Bytes output data and 8 Bytes input data. All input
data are written and all output 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 Output Offset HB 2 0x00 Output Offset HB
3 0x00 Output Offset LB 3 0x00 Output Offset LB
4 0x00 Output Length HB 4 0x00 Output Length HB
5 0x04 Output Length LB 5 0x04 Output Length LB
6 0x00 Input Offset HB 6 0x00 Input Offset HB
7 0x00 Input Offset LB 7 0x00 Input Offset LB
8 0x00 Input Length HB 8 0x00 Input Length HB
9 0x08 Input Length LB 9 0x08 Input Length LB
10 0x00 Reserved 10 0x00 Reserved
11 0x00 Reserved 11 0x00 Reserved
12 0x00 Clear Slave Status 12 0x00 Slave Status
13 0x00 Reserved 13 0x00 Driver RC

Request Buffer Data Field Response Buffer Data Field
14 XX Input Byte 1 14 YY Output Byte 1
15 XX Input Byte 2 15 YY Output Byte 2
16 XX Input Byte 3 16 YY Output Byte 3
17 XX Input Byte 4 17 YY Output Byte 4
18 XX Input Byte 5
19 XX Input Byte 6
20 XX Input Byte 7
21 XX Input Byte 8
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5.3.2 READ_WRITE_SLAVE — Output data

Receives output data from DP Master.

cRIO PB Slave with address 16 and 4 Bytes output data. No input data are written and all
output 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 Output Offset HB 2 0x00 Output Offset HB
3 0x00 Output Offset LB 3 0x00 Output Offset LB
4 0x00 Output Length HB 4 0x00 Output Length HB
5 0x04 Output Length LB 5 0x04 Output Length LB
6 0x00 Input Offset HB 6 0x00 Input Offset HB
7 0x00 Input Offset LB 7 0x00 Input Offset LB
8 0x00 Input Length HB 8 0x00 Input Length HB
9 0x00 Input Length LB 9 0x00 Input 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 Output Byte 1

15 YY Output Byte 2

16 YY Output Byte 3

17 YY Output Byte 4
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