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General information e Integrating B&R DeviceNet bus controllers

2. Integrating B&R DeviceNet bus controllers

The purpose of this Getting Started document is to describe the integration of B&R DeviceNet
bus controllers as slaves in DeviceNet master systems. This includes integrating them in a
Rockwell Automation environment as well as an example project created with the B&R Fieldbus
Configurator.

The range of B&R DeviceNet bus controllers includes modules from the X20 and X67 systems.
All B&R DeviceNet bus controllers support X2X Link. The main goal here is to decentralize the
backplane of a rack system. The cable replaces the backplane that connects all of the modules.
Directly connected X20, X67 and XV modules can be arranged in intervals of up to 100 m past
the confines of the switching cabinet.

All B&R DeviceNet bus controllers can be configured linearly using the B&R Fieldbus
Configurator, or modularly using the user interface of the Rockwell software.

2.1 X20 DeviceNet bus controller

The X20 DeviceNet bus controller X20BC0053 makes it possible to connect X2X Link I/0 nodes
to DeviceNet. It has automatic transfer rate detection and AutoMapping of the 1/0O modules
connected with X2X Link. Explicit Messaging, Change of State, Cyclic, Polled and Bit Strobe are
supported as operating types. In addition to the standard communication objects, there are also
a number of manufacturer-specific objects. X20 or other modules that are based on X2X Link
can be connected to the bus controller.

For a detailed description of the X20BC0053, including a list of required accessories, refer to the
User's Manual for that particular module. Technical details are listed in the corresponding data
sheet.

Model number Short description Image

X20BC0053 X20 bus controller fieldbus interface, 1 DeviceNet interface, status indicator LEDs

Table 2: X20 DeviceNet bus controller
2.2 X67 DeviceNet bus controller

The X67 DeviceNet bus controller X67BC5321 (IP67 protection) makes it possible to couple the
X2X 1/0 system to DeviceNet. In addition to all the properties already listed for the X20 bus
controller, it also has 8 digital channels that can be configured as either inputs or outputs. For
more detailed information regarding the product and its configuration options, refer to the User's
Manual or data sheet for the module.
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Model number Short description Image

X67BC5321 X67 DeviceNet bus controller, X2X Link supply 3 W, 8 digital channels can be configured as input or
output, 24 VDC, 0.5 A, configurable input filter, LED status indicators

Table 3: X67 DeviceNet bus controller

The following refers to DeviceNet bus controllers in general. The variants are only discussed with
respect to actual variations in the creation of the project.

3. EDS file

For successful integration of a B&R DeviceNet bus controller in the engineering tool, the
corresponding EDS (Electronic Data Sheet) file must be imported. The EDS files for the modules
listed above are available on the B&R homepage (www.br-automation.com). Entering a model
number or serial number under "Product Search" brings up the corresponding product
information. The download area for each module has a link to the EDS Package.

Before you download the file, you can select a version number. When integrating a DeviceNet
bus controller in another engineering tool for the first time, it is recommended to use the highest
available version.

4. Difference between linear and modular configuration

The difference between linear and modular construction is in the number and structure of the
required EDS files.

4.1 Linear configuration

With linear configuration, as is used with the B&R Fieldbus Configurator, only one EDS file is
needed for each X20 or X67 bus controller. This contains all data for the bus controller as well
as for the 1/0 module connected to the X2X Link.

4.2 Modular configuration

Modular configuration, as is used when working with the Rockwell software, requires a number
of different EDS files:

e 1 EDS file for the bus controller

* 1 EDS file for the local bus (X2X Link) after the bus controller

e 1 EDS file for each individual I/O module on the X2X Link

DeviceNet - Getting Started User's Manual V 1.00 13
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5. X20 Register User’s Manual

To configure the B&R DeviceNet bus controller linearly, as is the case with the B&R Fieldbus
Configurator, it is necessary to know the exact register assignment of each module connected
to the X2X Link.

With modular configuration using the Rockwell software, this information is integrated in the EDS
file and can be ignored by the user.

The X20 Register User's Manual contains detailed register descriptions of all modules supported
on X2X Link as well as information about various channel types, the B&R ID code and
information about function models and cycle times.

Information regarding the X67 modules can be found directly in their respective data sheets,
which are available on the B&R website (www.br-automation.com).

6. Calculation of input and output data lengths

For configuration with a linear engineering tool (e.g. the B&R Fieldbus Configurator) it is not only
important to know the exact register allocations, but also the exact length of the data consumed
and produced by each individual module. To make access to this information quick and easy,
there are register allocation tables and calculation examples for each X20 and X67 module
included in Chapters 4 and 5.
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Chapter 2 « Rockwell software

1. Rockwell software

The following software from Rockwell is required for configuring the B&R DeviceNet bus
controller.

* RSLinx

* RSNetWorx for DeviceNet

* RSLogix 5000

The bulk of the following description can also be found in the user's manuals for the individual
software packages. These are available for free in the documentation area at
http://literature.rockwellautomation.com. The screenshots used were created with the various
software packages.

1.1 RSLinx

The software tool RSLinx functions like an interface configurator that makes it possible to
connect the software to the physical control. This is possible via a serial connection or a TCP/IP
link. The integrated interface diagnosis provides a simple way to test the new settings.

1.2 RSNetWorx for DeviceNet

All hardware configurations are created with the software RSNetWorx for DeviceNet. The
stations connected on the fieldbus can be positioned and configured using this tool. The B&R
DeviceNet bus controller is configured modularly using the corresponding EDS files.

1.3 RSLogix 5000

The new hardware configuration is linked to the project software using the program RSLogix

5000. From here on, the B&R DeviceNet bus controllers can be controlled and the I/O data traffic
can be initialized.

2. Hardware requirements

For the example used here, the following hardware from Allen Bradley was used:

e 1769-L35 CompactLogix controller

DeviceNet - Getting Started User's Manual V 1.00 15
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e 1769-PA2 Compact I/O power supply
e 1769-SDN CompactlLogix DeviceNet scanner

This user's manual is intended to provide general support during the integration of a B&R
DeviceNet bus controller. Under other physical circumstances this manual should at least be
able to be used as a reference, and with the help of the example provided it should lead to a
successful integration. One requirement, however, is an existing hardware structure that is
oriented around a DeviceNet Scanner (master) and a B&R DeviceNet bus controller (slave).

3. Installing the EDS files

In order to control the B&R DeviceNet bus controller with the Rockwell software, you must install
the manufacturer specific EDS files (Electronic Data Sheets). These EDS files contain all
necessary data and information needed to configure the bus controllers and all other devices
connected on the X2X Link.

New EDS files can be integrated using RSNetWorx for DeviceNet. When RSNetWorx is open,
you can find the integration assistant in the menu under Tools->EDS Wizard. This can be used
to deactivate previous EDS files, install new ones, exchange bitmap files, or create EDS files for
new devices.

Rockwell Software’s EDS Wizand E]

Options q
‘What task dao you want ta complete? i

* Register an EDS file(s).
This option will add a device(s] to our databaze.

" Unregister a device
Thiz aption will remave a device that has been registered by an EDS file from
our database.

" Change a device's araphic image.
Thiz option allows vou to replace the araphic image (icon file] associated with a
device:

" Create an EDS file
Thiz option creates a new EDS file that allows our software to recognize pour
device.

=X T

=

£

< Back Next » | Cancel

Figure 1: EDS Wizard menu

To integrate the EDS files for the B&R DeviceNet bus controller into the database of the available
devices, the option "Register EDS file(s)" must be selected.
Then you will have a chance to register one or more EDS files from a directory.
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Rockwell Software’s EDS Wizard
Registration

Software applications.

" Register a single file
+ Register a directony of EDS files

In folder:

Electionic Data S_heet file(z) will be added to your system for use in Rockwel

3

I Look in subfolders

CAEDS_Files_modular

@)

*[F there iz an icon file [.ico] with the same name as the file[z] you are registering
then this image will be azzociated with the device.

Browse...

To perform an installation test on the file[s]. click Next

< Back Mext > |

Cancel |

Figure 2: Selection of EDS files to be registered

After entering the path for the EDS files to be installed and clicking on the Next button, a window
appears with a short test report of the files to be integrated. Any warnings (yellow triangle) that
appear regarding the length of some of the parameters can be tolerated.

Rockwell Software’s EDS Wizard
EDS File Installation Test Results

guarantes EDS file walidity.

RINRIRIR]E

Wiew file

This test evaluates each EDS file for erors in the EDS file. This test does nat f“
~

CAEDS_Files_modular\BER <2041 2622_m.eds
CMEDS_Files_modular\BER 2041 2632_m.eds
CMEDS_Files_modularBER-=<20414622_m.eds
CAEDS_Files_modular\BER-=20414632_m.eds
CAEDS_Files_modular\BER <2040 2622_m.eds
CMEDS_Files_modular\BER-=20402632_m.eds
| CAEDS_Files_modularBE&R +420404622_m. eds
Z CAEDS_Files_modular\BER-+=20404632_m.eds
Z CAEDS_Files_modular\BER-=204T2222_m eds
(2] MAEME Filae med IsdPERAINAT 24N m ade s

< Back Mext > |

Cancel

Figure 3: Results of the EDS file test
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In the course of the registration, the EDS installation assistant displays all the bitmap files that
correspond to the EDS files. It is possible to replace the existing icons. An overview in the form
of a list of all EDS files to be registered summarizes the desired selection. Finally, the EDS files
are installed and a successful registration is acknowledged with a message. The B&R DeviceNet
bus controllers are available for use after registration in the hardware catalog.

4. Integrating B&R DeviceNet bus controllers

4.1 Online connection

In order to have access to the control online (e.g. to transfer created projects and configurations)
the interface between the control and the programming device (PC) must be configured. The
Compact Logix L35 CPU used in this example has both a serial and a TCP/IP interface. These
two interfaces can be configured using the software tool RSLinx. Interface parameters and
connections can be configured under the menu item Communications->Configure drivers. If the
controller does not yet have a known IP address assigned to it that is already saved on the CPU,
it is recommended to access the controller via the serial connection.

& B
Available Driver Types:
Ch
|HSV232 DF1 devices j Add New... %
Help
f 1

Device Mame:  &B_DF1-1 Configure...

Startup..

Comm Port. | COMZ - Device: |Logix 5550 / CompactLogix j

Stark

ddidli

Baud Rate: [13200 - Station Number. [y Stop
[Decimal)
Delete
Parity: |Mome - Error Checking: |BCC -
Stop Bits: |1 - Protocal: |Full Duplex =

Auto-Configure
[™ Use Maodem Dialer

ak | Cancel | Delete ‘ Help |

Figure 4: Configuring the serial interface

In the "Available driver types" section of the window that opens, the serial connection can be set
to type "RS-232 DF1 devices" using the "Add New..." button. For a connection via the TCP/IP
interface, select the driver type "Ethernet/IP driver".
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When configuring the serial interface, the user can select the COM port and the baud rate. The
"Auto-Configure" button can also be very helpful. It evaluates the existing connection parameters
and sets up a valid communication interface.

When using the TCP/IP interface you must enter the IP address for the controller to which you
would like to connect. (1. Apply-> 2. OK). Assignment of IP addresses is usually possible using
the BootP/DHCP server (for description, see user's manual for controller).

Configure driver: AB_ETHIP-1 B3]

Ethemet/IP Settings l

" Browse Local Subnet % Browse Remote Subnet
IP &ddress: 12 .12 .12 . 1
Subret Mask: 285 0285 0285 .0

ak | Cancel | Apply | Help |

Figure 5: Configuration of the TCP/IP interface

Once the appropriate interfaces are configured, they are added to the list of configured driver
connections along with their status (e.g. "Running”). The RSLinx software has an integrated
function, "RSWho", which provides an automatic network scan of the configured interfaces. This
function can be opened using its icon or through the menu item Communications->RSWho. It
provides the user with an overview of the connected hardware. In the following screenshot there
is both a serial connection (AB_DF1-1, DF1) and a TCP/IP interface connection (AB_ETHIP-1,
Ethernet) to the controller on which, in this example, the the X20BC0053 bus controller is
connected. The interface connection is a requirement for later transfer of the network
configuration and the configuration using the RSLogix 5000 software. The menu option
"Communications" provides the option of both a driver and a CIP diagnosis.
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Configure Drivers

Available Driver Types:

|HSV232 DF1 devices j Add New...

Configured Drivers:

Help

Mare and Description Status

DF1-1 DF1 Conlfigure...
AB_ETHIP-1 A-B Ethermet RUNNING Running
Startup...
Start
Stop
Delete

Figure 6: Overview of the configured interface drivers

The following screenshot shows the browsing structure of the RSWho function.

2% RSLinx Classic Gateway - [RSWho - 1]

=% File Edit Yiew Communicabions Station DDEJOPC Security Window Help
& & |8 Blle| K|
Bugboss [0 ] %
=I- I wiorkstation, ATEGRESSL EN
—l-Z5 Linx Gateways, Ethernet x:n'
=-E 12,12,12.3, Warkstation, ATEGGESS1 a0 o1
+-@5 AB_DF1-1, DF1 1769-5,., K20BC00. ..
+- @5 AB_ETHIP-1, Ethernet
& AB_DF1-1, DFL
= [l 01, CompactLogix Processar, Testpraject
= m Backplane, CompactLogix Syskem
fl 00, Compactiogi: Processar
- #® 01, 1769-L35E Ethernet Port, 1769-L35E Ethernet Port
—-&=5 A, Ethernet
- ﬂ 03, Local 1769 Bus Adapter, wAl7a9/a
- 1769 Bus, 1762 Bus
ﬂ 00, Local 1769 Bus Adapter, WAL769/4
= fj 01, 1769-5DM Scanner Module, 1769-500
-l-&5 Portz, DeviceMet
f§ 00, 1769-5DN Scanner Module
223 01, ¥20BCO0S3 DeviceMet Buscontral,
& AB_ETHIP-1, Ethernet
—-M® 12,12,12.1, 1769-L35E Ethernet Port, 1769-L35E Ethernet Port
= m Backplane, CompactLogix Syskem
= [l 00, Compactlogix Processar, Testpraject
& Channel 0, DFL
¥ 01, 1769-L35E Ethernet Port
- ﬂ 03, Local 1769 Bus Adapter, wAl7a9/a
- 1769 Bus, 1762 Bus
ﬂ 00, Local 1769 Bus Adapter, WAL769/4
= fj 01, 1769-5DM Scanner Module, 1769-500
-l-=5 Portz, DeviceMet
f§ 00, 1769-5DN Scanner Module
223 01, ¥2ZOBCO0S3 DeviceMet Buscontral,

Browzing - nade O found

Figure 7: Browsing function - RSWho
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4.2 Network configuration

The entire network configuration is performed using the software RSNetWorx for DeviceNet.
When the program is opened, the configuration window opens automatically. After registering
the necessary EDS files, the B&R DeviceNet controller should show up on the left side in the
folder for manufacturer specific products. For the example configuration, the 1768-SDN
DeviceNet Scanner from Allen Bradley is used as master. The X20BC0053 bus controller is
selected as slave. Double click on a module to add it to the network on the right.

The necessary supply module X20PS9400 and the digital output module X20DO8332 are
connected to the X2X Link of the X20BC0053. X2X Link modules that do not have DeviceNet
communication are not listed in the hardware catalog. They can be seen in the configuration of
the bus controller.

L% DeviceNat. dnt - RSNetWorx for, DeviceNet

File Edit Yiew MNetwork Device Diagnostics Tools Help _E_é_
B & x?
QlE i 25 | A | &8
Hardware = 1763-SDN  320BC0053 B
=) Devicemet Scanner DeviceMet
R Category Module Buscaontral.
= Yendar [: o
=) B8R Industrie-Elektronik Ges.m.b.H.
i x20 §
=) Communication Adapter
EE ¥20BCO053 Deviceliet Buscantrol. i o
5; FBTECS3Z1 DeviceNet Buscontrol,
Rockwell Automation - Allen-Bradley ‘ ‘

Rockwell Automation - Dodge

Rockwell Automation - Electro-Craft Motion Control
Rockwell Automation - Reliance Electric

Rockwell Automation/Entek Ird Intl,

Rockwell AutomationSprecher+5chuh

] ] [ [ [

H 4| » N\Glaphj{ Spreadsheet ﬂ Master.z‘!J_|

Figure 8: Network configuration
4.3 Bus parameters

The baud rate can be set using the menu option Tools->Node Commissioning. The node can be
selected using a browse function. The field "I want to input the address for the device on the
selected network" should be activated and the interface connection should be set for the desired
device. When entering the path, it is important to remember to always enter the corresponding
node number of the network station. The options for DeviceNet baud rates are 125, 250 and 500
kBit/s.

The new baud rate is not applied until after the CPU is restarted.
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“in. Mode Commissioning E]@
E[ Select a device by using the browsing service Elieree..,

Current %20BC0053 DeviceMet Buscontrol. Setings

Address: 1
e | Data Fiats: SO0KE

Mew =20BCO053 DeviceMet Buscaontral. Settings

The network data rate should not be changed on an active
1 E network. The new network. data rate will not take effect until poveer
2 ) iz recycled.

Address |1 Jj
Datarate |500kb =

125kb
Messages 250 kb

Cloze Help

Figure 9: Setting the baud rate

Information:

While automatic transfer rate recognition is running, both DeviceNet LEDs are
switched off (because there is no LED status definition for this status according to
DeviceNet specifications).

To ensure that the module is supplied and has been booted, this manufacturer
specific status definition requires:

- that the RUN LED of the supply module (X20PS9400) for the X20BC0053 module is
active

- that one of the two modaule I/O status LEDs of the X67BC5321 module is active.
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4.4 Configuration of B&R DeviceNet bus controllers

Connected slave modules (e.g. B&R DeviceNet bus controller) should be configured first, and
the master should be configured at the end. All input and output data lengths needed by the
connected slaves are then set and can be assigned to the master.

Double clicking on the graphic representation of the X20BC0053 opens several tabs for
configuration.

Note

Important: the station addresses entered must match the node numbers set on the
bus controller.

Figure 11: X67BC5321 - node number switches

Information:

Both X67 and X20 DeviceNet bus controllers only take on the newly assigned node
numbers after a restart!

The following configuration options are available for the X20BC0053:
* General

Under the General tab you can set a device name and the node number (MAC ID). A slave can
be selected more than once. However, each slave must have its own unique station address to
tell it apart from other slaves on the network.
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¢ Module configuration

In the Module Configuration section, you can add modules intended for the X2X Link. All
available modules are listed on the left in the hardware catalog. This can be sorted according to
catalog name or product description. For this example configuration, the digital output module
X20D08332 is selected.

:/X20BC0053 DeviceNet Buscontrol.

General Module Configuiation | 140 Summary]

Select and configure the adapter, and any associated modules,

. that reside in the curent chassis.
Chassziz Type: Diigplay Hardware By
| J |Cala\og Marme j
Hardware: + b @Eruperties

i V1165011 ~ Slat | Module Type -~
@, POA3BE0 B¥00 [x20ecooss

QJX2DAIZE22 01 | X20PS9400

B, w2na12632

g, wenal4e22

8, »enal4632

g, <eNa02522 5

g, ®20a02632 05

f,¥20a04622 o7

f, ¥2Na04632 08

etz v S
< b £ >

ak. | Cancel | | Help ‘

Figure 12: Configuring the X2X Link on the X20BC0053

Always be sure that the X20BC0053 has the supply module X20PS9400 on slot 1, and that the
X67BC5321 has the digital mixed module X67DM1321 on slot 1.

Double clicking on the X2X Link module or clicking on the "Properties" button allows you to
configure each individual module, including the bus controllers. The following screenshot shows
the configuration possibilities for the bus controller.

Under the "General" tab, you can find readable information for the bus controller (type,
manufacturer, etc.).
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e |/O summary

Under the "I/O Summary" tab there is a summary of all input and output data lengths. This
includes a detailed list of all consumed and produced data lengths and the corresponding
modules. This makes it immediately clear how many input and output bytes the bus controller
and all modules on the X2X Link require. The data lengths calculated here must match those in
the master.

<% X20BC0053 DeviceNet Buscontrol.

Genaral] Module Configuration 170 Summary

Wiew the input and output sizes for the modules, az well az the total
'@:’ input and output sizes for the chassis.

1/0 Type:

[Foled <]

Module Bytes Description ~
=@

-2 [00] - ¥20BCO053 E

& [01] - =20P5 9400 3

%[02] -w20008332 1
= G+ Output 1

=] &[DZ] - 20008332 1

1 Bit Channel 1
1 Bit Channel 2
1 Bit Channel 3
1 Bit Channel 4
1 Bit Channel &
1 Bit Channel &
1 Bit Channel 7 v
4 >
ak. | Cancel | | Help ‘

Figure 13: Configuration of the X20BC0053 - I/O summary
4.4.1 Configuring the individual slots

We recommend taking the time to set the input and output data for each module on the X2X Link.
Directly selecting the necessary data reduces data volume and speeds up data transfer.

When configuring the individual slots, you can configure each individual module and also the
X20BCO0053 itself. It is located on slot 00. The screenshot shows one part of the configuration
options.

X20BC0053

The second section "Configuration Settings" lets you make user specific settings such as the
selection of the X2X Link cycle time. This includes the desired behavior when a module is
missing from the X2X Link or the handling of a situation in which the configured module does not
match the actual physical module. In the "EDS File" section, you can open the EDS file for the
module.
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Slot '00" - X20BC0053 PR

General Configuration Settings 1 EDS File]

Select the parameter that pou want to configure and initiate an
action uging the toolbar.

33 X%2% cycle time

a E@ Bestore @ Help
1D | Parameter | Current Value
30 Status generally Status&SEyte -
31 Missing Module Ignore -
32 Module Mismatch Errar 4
~

akK | Cancel ‘ Help

Figure 14: Configuration - X20BC0053

X20D08332

The screenshot showing the configuration of the X20DO8332 module shows the setting of its
output bytes. If outputs should be set here, output bytes must be provided.

Slot "02° - X20D0B332

General Advanced Parameters ] Configuration Sattmgs] EDS File 1

Select the parameter that pou want to configure and initiste an
action uging the toolbar.

@ Bestore ‘@ Help

| Current Valug |

j(o) | Parameter
4 Input Size 1 Byte! Status =
5 Output Size 1 Bykes: Output |z|

Figure 15: Setting the output bytes

The "Configuration Settings" tab lists a summary of all used input and output data. Every change
to the modules on the X2X Link and their configurations also change the input and output data.
For this reason, every time a change is made, the new values must be applied ("Apply" button)

and confirmed ("OK" button).
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4.5 Configuration - DeviceNet master

Once all slaves and the B&R DeviceNet bus controller have been configured on the X2X Link,
the DeviceNet master (in this case the 1769 SDN Scanner) must then be adjusted for it. Double-
clicking on the DeviceNet master opens its configuration window.

¢ General:
Assignment of a device name, a description and a node number.
e Modules

Settings for the platform being used, the slave mode, or the expected data packet rate. If no
changes are desired, the default entries can be used.

e Scan list:

The scan list contains all network stations that are controlled and monitored by the master. It
should be updated after every chang to the slave modules. Do this by removing the modules
assigned to the master from the scan list and then reinserting them.

Not until you do this and then accept the data with the "Apply"-> "OK" buttons is the current
configuration (e.g. new input and output data lengths) applied to the master.

55 1769-5DN Scanner Module

General] Module  Scanlist ]Input ] Dutput} ADR ] Summarﬂ

Awailable Devices: Scanlist:

LN R S

L€

v Automap on Add v Mode Active
Electranic Key:

v Device Tupe

v Vendor

Iv Product Code

[ Maijor Revigion

Edit /0 Parameters... r r
Ok | Cancel | ‘ Help

Figure 16: Scan list for the DeviceNet master

Selection of the "Automap on Add" function automatically maps the necessary amount of
memory in the master when 1/0O modules are added to the scan list. "Node Active" activates I/O
communication to the selected modules.
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The selection box "Electronic Key" tells the master what criteria (device type, manufacturer,
product code, etc.) it should check the slave for. This is important for automatic network
regeneration, for example.

With "Edit /0O parameters" it is possible to select the transfer type (strobed, polled, change of
state/cyclic) between the master and the device. Typically the polling type is selected.

e Input/ Output

Under this tab, the input and output data configured for the slave modules are assigned to the
master's memory. Breaking the data into the assigned bits makes targeted access of each
individual slave possible later on. The input and output data are organized linearly according to
their physical order. These data should also be updated after every change to the slaves.

5 1769-5DN Scanner Module

General] Mudule] Scanlist  nput ]Dulpul} ADR ] Summarﬂ

Unmap
Advanced..
< ‘ 5 Options...
temory: Discrete - Startwiord: |0 J;I

Foled 10 1:1.66.0

akK | Cancel | Help

Figure 17: Input data in the master
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e ADR

The "ADR" (Automatic Device Replacement) function is made up of the Configuration Recovery
(CR) and the Auto Address Recovery (AAR) functions.

- 1769-SDN Scanner, Module

Aailable Devices:

Node | ADR 1 Byles
B¥m %2 Bath 152

ADR Space [in Bytes):

Totak  |46760
Uszed: 152 est

ADR Settings:

I¥ Configuration
Recoverny

v Auto-Address
Recoveny

Load Device Config
akK | Cancel | ‘ Help ‘

Figure 18: ADR settings

ADR makes it possible to automatically reconfigure the network if a connected device fails. With
the help of the "Electronic Key" the scanner evaluates a device when it shows back up on the
bus after failing. If the data from the device match the electronic fingerprint, the device is
assigned the appropriate node number and the appropriate data are transferred. More detailed
information and configuration hints can be found in the online help for RSNetWorx for DeviceNet.
The device data can be loaded with the "Load Device Config" button. This is a requirement for
activating "Configuration Recovery" or "Auto-Address Recovery".

We recommend activating both "Configuration Recovery" and "Auto-Address Recovery". If the
bus controller fails, for example, the configuration data are sent again.

A transfer using the "Upload from Scanner/Download to Scanner" buttons is not possible until an
online connection has been established.

e Summary

The "Summary" tab provides an overview of all configured network stations.
4.6 Downloading the created configuration
With the menu option Network->Online, the interface previously configured using RSLinx can be

selected and the current configuration will be activated. This is also possible by double clicking
on the network (thin black line), if the current connection status is "Offline".
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Browse for network EJ

Select a communications path to the desired network.

v Autobrawse l:l

@ Workstation, ATEGGESS1
+ §,5 Linx Gateways, Ethernat
-5 AB_DF1-1, DF1
= E 01, CompactLogix Processor, Testproject
= m Backplane, CompactLogic System
ﬂ 00, CompactLogix Processor
—|- ¥ 01, 1769-L35E Ethernet Port, 1763-L35E Ethernet
+-Z5 A, Ethernet
= ﬂ 03, Local 1769 Bus Adapter, WA1769/4
= 1769 Bus, 1763 Bus
ﬂ 00, Local 1769 Bus Adapter, WA1769)4
=] f; 01, 1769-5DM Scanner Module, 1763-500
-2 [ et
a0, 1769-5DM Scanner Module
-2y 01, ¥20BCO0DS3 Devicellet Buscon
+-5 AB_ETHIP-1, Ethernet

oK | Eancel| Help ‘

Figure 19: Activating the interface

After you select the port over which online access is possible (OK button active), the program
alerts you with a pop-up window that an online connection is required in order to upload or
download the created configuration.

Confirming this message triggers an automatic scan of the connected network. All network node
addresses (0-63) are searched for in the network. If the configuration does not match the actual
physical structure, an error message is generated. The scan always runs all the way through to
node number 63. If it is already known that the nodes are only assigned up to a certain number,
the scan can be ended after this number is reached without causing any problems.

Once the connected nodes have been scanned, the configuration can be sent to the controller
using the menu option Network->Download to Network.

When the status is "Online connection established", it is also possible to load the ADR
configuration directly to the scanner using the "Download to Scanner" button.

The address/error display on the scanner informs you of the current status of the configuration.
The display alternates between the error number and the station address that produced the
error.

Lists of error numbers can be found in the data sheets for the corresponding DeviceNet master
devices. Each error number is presented with a short description and suggestions for how to fix
it.

If no software configuration exists, the DeviceNet master and the connected fieldbus stations
should be error-free, even in "ldle" mode.
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4.7 Online diagnostics

With the software tool RSNetWorx for DeviceNet, it is possible to simply diagnose the stations
on the network. To do so open a configuration window (e.g. for the bus controller) with an
established online connection. After selecting the desired module from the "I/O Summary" tab,
use the "Monitor" button to open the Watch window. If the bus controller itself was selected, for
example, then clicking on "Monitor" will show you its parameters.

General I Module Configuration 140 Summary

View the input and output sizes for the modules, as well az the total
E@ input and output sizes for the chassis.

170 Type:
Palled = Manitar...
Module Butez
=@ Input 10
5% [00) - 20800053 &
Qt [01] - ®20P53400 3
&[021 -®20D08332 1
= Etl:gzl‘;l %20D08332 1 y i (o) ) Parameter Current Walue
= Irput 10 J&] Fieldbos 1dls
11 Configuration Errar o
12 & Module inactive 1}
e 13 & Module Error i
14 @ Status Analog Input: Yalues O
15 @ Status Analog Input: Bork... 0
Monitor 16 @ Stabus Digital Output: Sho... 0
< 17 @ Status Cperating Lirnits o
18 & Datainvalid for slot 1-8 00000000
19 Data invalid For slak 9-16 00000000
w _C 20 @ Datainvalid for slot 17-24 00000000
21 @ Datainvald for slot 25-32 00000000
22 [ Datainvalid for slot 33-40 00000000
Close ‘ < ¥

Figure 20: Monitor function

5. Configuring a project with RSLogix 5000

In order to create a project with the software tool RSLogix 5000, you will need functioning
interface communication and a configured network.

5.1 Selecting the controller and the online connection

When you start the software the workspace opens up. A new project can be started by selecting
File->New.
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You can select a controller (here a CompactLogix L35 controller) and give it a name and a short
description. If there are multiple revisions available, you can choose one and assign it to the
controller. The location of the new project is shown in the project path at the bottom.

New Controller §|

Yendar: Allen-Bradley

Type: |1783-L35E CompactLogiS3as Conroller v | oK |
Revision: 15 - Cancel
r Help

Mame: |Enmpacthg|x_L35E|

Description:

| E
=

Create Ir: |C %A 5 Logix S0004Prajects Browse...

Figure 21: Selecting the CompactLogix controller
Once the controller is selected, the new project is automatically created.

For this example, the 1769 DeviceNet Scanner is selected from the Communications menu.
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Right click on "CompactBus Local" to configure it.
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+- Digital
+- Cther
+- Specialty
Fid. | |
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Figure 22: Configuration of CompactBus Local
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Figure 23: RSLogix project window
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The next step is to configure the online connection. In the header of the project window is the
path entry (see red marking). If interfaces are already configured, these can be selected by
clicking on the "RSWho" button.

For this example, access via the serial interface has been selected. Clicking on the drop down
menu in the path field shows a list of all previously used interfaces.

On the left side of the header there is a graphic switch to set the operating mode of the controller.
We recommend setting the real switch on the controller itself to "REM". This allows the software
to be switched flexibly between "RUN" and "PROG". If the switch on the controller is set to
"REM", it is now possible to set the graphic switch to "PROG" ("REM Prog") for further
configuration. The left column in the project window gives you an overview of the previously
created tasks, the 1/O configuration, and the controller being used. The output window has
moved to the footer.

5.2 Assignment of the hardware configuration

The previously created hardware configuration must be assigned to the current project. Right
click on the DeviceNet Scanner (1769-SDN/A DeviceNet Master) and select "Properties” to open
the configuration window. Here you can tell the master what network stations to expect via this
scanner. Under the "General" tab, you can set the name, a description and the type of electronic
keying. The default setting "Compatible Keying" can be used here. The default settings under
the "Connections" tab can also be used. The browse function under the "RSNetWorx" tab lets
you enter a hardware arrangement for the current project. Once one of these network
configurations has been selected and confirmed with "Apply", it can be accessed directly using
the RSNetWorx button.

=3 Tasks EYIRl| M Module Properties: Local:1 (1769-SDN/A 1.1)
=58 MainTask
# [ MainPragram Eeneua\} Connection HSNelex]
77 Unscheduled Programs [ Phases
= £ Motion Groups DeviceNet File (drt): [m Fies\Rockwell Softwars\ASNetw/onisNetworks Devicelet dnt  Browse..
o ‘;—;‘En'é”fm“”” foees Found in: C:\Frogram Fies\Rocksell Softuare RSNt/ arisetw
= 5] Data Types Launch RSNefwors: for DeviceMet

(3, User-Defined
-, Strings @% Visw and edit the DeviceNet network
-, Predefined

-, Module-Defined
=-£5 1f0 Configuration
= f Backplane, CompactLoghc System
R0 1763-L35E bub
=4 1769-L35E Ethernet Fort LocalENG
&5 Ethernet
= CompactBus Local
fl [0] CompactBus Local

Fl [1]1769-5D1}8 DeviceNet_Master ||l ststus: Rumring oK | Cancel | Help

Figure 24: Hardware link

When the hardware configuration is saved, the software reminds you that the change can have
unintended effects if, for example, outputs have already been set up in the project. It is therefore
important to only make well-considered changes to the hardware configuration.
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5.3 Creating a task

Generally the operation of all tasks, the main routine, is organized with a Ladder Diagram. This
can be found in the structure overview on the left: Tasks->Main Task->Main Program->Main
Routine

All created routines can be added here and set in relationship to others. Our example will be
limited to setting the outputs of the X20DO8332 connected to the X20BC0053. To do this, a new
task must be created.

Right clicking on the "Main Program" folder and then selecting "New Routine" opens the
configuration window for the new task.

New Routine

Mame: |Sat_Dutput
Set all Qutputs from <200 08332 Cancel

Type: | Structured Text j w

Description:

Ir Program [El| Ladder Diagram
ar Phase: 52] Sequential Function Chart
Byl Function Block Diagram

o
] Wzn iy B Structured Text

Figure 25: Creating a new task

The task can be assigned a name, description and type here. Available programming languages
include Structured Text, Ladder Diagram, Function Block Diagram, and Sequential Function
Chart. When the properties have been set, a worksheet opens where the task can be set up for
the project. The newly created task can be found in the project folder and is assigned to the "Main
Program".

To be able to edit the content, the worksheet must be activated by clicking on the pencil icon.
With a right click on the empty workspace you can create a new variable ("New Tag"). You can
give it a variable name, a short description, a variable type, a data type (BOOL, DINT, etc.), and
a number format (binary, decimal, etc.).
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— I

Hame wvariable 0K
D ezcription: Cancel
Help
Select Data Type
sz | Data Types:
0K
Tupe: Base -
S SEC_DRDER_COMTROLLER 2 B
Alias For: SELECT
SELECT_EMHAMNCED
SELECTABLE_MEGATE Help

SELECTED_SUMMER
SERIAL_PORT_COMTROL

Data Type: |SINT

ul;L_LL

Scope: |[:§J MainProgram g;g‘?%ég“
SFC_STOP
Style: |Dacimal AT
r Arrap Dimengions
Dim 0
| =i = =

Figure 26: Creating a new variable

Right click->Browse Tag to see a selection of all controller variables. This includes all system
variables for controlling the master (RUN, STOP, etc.) and also the input and output data lengths
for the bus controller configured earlier during the configuration of the network using
RSNetWorx.

Local:l:0 ;I
|Tag Mame Data Type | Description ~
E +|-Local:1:l AECITED_..
E —|-Local1:0 AB17EI_
—-Local1: 0. CommandRecister AB1TEA_..

Local1: ¢ .CommandRegister Run BOCL

E Local1:0.commandRegister Faut  BOOL

E Local1: O .CommandRegister Dizabl... BOOL

E Local1: O .CommandRegister HatSc ... BOOL

E Local1:C.CommandRegister Reset BOOL

E —-Local:1:.0.Data DIrTS0]

E Local1: 0 Data[0] DINT

E Local:1:C.Data[1] DINT

E Local1:C.Data[2] CIMT

E Local1:0.Data[3] DikT

E Local:1:0.Datal4] DirT

E Local:1:C.Data[5] DINT w
Contraller
Program

Show: Show ) ]

Figure 27: Using a controller variable
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The left project window provides an overview of all variables created by the user and all the
controller variables in the "Controller Tags" and "Program Tags" areas. Previously created
variables can be edited and new ones can be added. Both variable lists differentiate between the
"Monitor Tags" and "Edit Tags" views. The monitor view can be used, for example, for testing the
inputs and outputs.

ntroller Tags - bubfcontroller)

Scope: ﬂ bub - M STRING, ALARM, 8XIS_CONSUMED, &/S_GEMERIC, &¢I5_GEMERIC_DRIVE, &XI5_
Narme | Walue « | Force Mask €| Stye Data Type |i‘
| _|E Lacal:1:1 1ot [ AB:17ES SDM_4...
_|=/Locak1:0 {...} {...} AB:17E9 SDM_3..
+/-Local:1:0.CommandR egister Ioaat [ £B:1769_SDM_C...
— Local1:0.Data {...} {... 1 Decimal DINT[30]
- +/-Local:1:0.Datal0] Z55 Drecimal DINT
- + Local1:0.0ata[1] o Diecimal DINT
| + Local1:0.0 ata[2] o Decimal DINT
- +/-Local1:0.Datal3] 1] Decimal DINT
- + Local1:0.0 ata[4] o Decimal DINT
+-Local1:0.Datala] Drecimal DINT i
« [ » |\ Monitor Tags AEdit Tags / | 41 4»,_‘

Figure 28: Monitor controller tags

As an example, the program below will put the CPU in RUN mode
(Local:1:0.CommandRegister.Run := 1), increment a variable, and assign X20DO8332
(Local:1:0.Data[0]) to the outputs. After the source code is entered you must click the OK button
to start the compile procedure and apply the changes to the program execution.

| 2132|2530l

Figure 29: OK button

In the bottom output window the build can be monitored with error messages.

=] MainProgram - Set_Qutputs Q@E|

| e| ==| =2 el

A
Local:1l:0. CommandPegister . Pun 1= 1;
varisble := wariable + Ll;
Local:1:0.Datal0] := wariable;

R

\ Set_Outputs / ﬂ_| ﬂ

Figure 30: Example program
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The task you have now created must now be added to the ladder diagram of the main program
- under the JSR (Jump to Subroutine) function, for example. If the task is not integrated in the
main program, it will not be executed.

As was true during task creation, the Ladder Diagram for the main program also has a function
library with a large selection. The drop down menus make selection of tasks and variables easy.

[l MainProgram - MainRoutine E@@
Set all Outputs from -~
X20DOB3I32
0 Jurmp To Subrouting 1
Routine Mame  Set_Cutputs

(End)

5o Oupu.. A MainRout... ; 4 ﬂ

Figure 31: MainRoutine

Here it is also important to click the green OK button ("Accept all pending edits in the program"),
otherwise you will receive an error message stating that the changes were not applied.

Explanations of the symbols used can be found in the online help for RSLogix 5000, which can
be accessed easily using the F1 key.

Explicit messaging
The MSG function block makes it possible to access the data register asynchronously using

"explicit messaging", for example asynchronous X2X Link registers, or setting the parameters
"Erase Flash" or "Save Parameter".

Explict Message
Class 1, Instance 1,
Attribute 1 == get
the vendar [0

M

4+— Type - CIP Generic s EN =
Message Contral explicithsy |l DN e
FER

Figure 32: MSG function block

In the MSG function's configuration window there are various service types and message types
to select from. The destination address can be selected using the browse function.
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Canfiguration” | Communication| Tag |
Message Type: |CIP Generic ~|
Service [Get Attribute Single -
c ol E]
Service B
Code: 12 Mol O 1 Hed)  poginion BC5321_VendalD |
Instance: [1 Attribute1 [Hex) o | [og Name e ype) [Descrpion (@
BC idDatasiots BOOL
BCStatusShortOverioad BOOL
| explichsn MESSAGE Explict Mess
L2301 counter DINT
L2301 Inputt BOOL
L2301 Cutputt BOOL
L2301 Output2 BOOL
L2301 Output BOOL
L2301 Outputd BOOL
=Locatt:l ABH769_
Local1:1Faut DINT
® Enable O Enabls'Waling 0 Start ® Done Done Length: 2 B S e iy
@ Enor Ce Extended Error Code. ™ Timed Out & + Local 11 StatusRegister AE1763_
Error Path: +/Local 11 Data DINT[30]
Error Text -Locald:o AB1769_ =
oK Cancel Apply | P
Show: Show All >3

Figure 33: Explicit messaging - configuration window

5.4 Download the project to the controller

If the operating mode switch on the controller is set to "REM", then the created project can be
started using the software. The project can be downloaded to the controller from the status

"Offline" (set in the software).

In this example project, if the mode is then switched to Run ("Go Online" -> "Run"), then the
X20D08332 outputs should be controlled. The output LEDs on the X20DO8332 should now light

up.
Oifline . M RUN |
Mo Forces Go Online
Na Edits Upload...

[ oored Ty |

Figure 34: Software operating mode switch
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Chapter 3 » B&R Fieldbus Configurator

1. Introduction

The B&R Fieldbus Configurator makes it possible create a uniform configuration for the most
popular fieldbus systems, such as Profibus, CANopen, and DeviceNet. Standardized
configuration files (GSD, EDS files) are used to configure the various bus stations. A graphic
editor is used to configure the bus and the corresponding bus stations.

Additionally, the B&R Fieldbus Configurator can create BR files (with the ending ".br"). These are
needed to configure the stations for a project using Automation Studio and contain the complete
configuration of the fieldbus network.

Information about the input and output data lengths for each module is needed for configuration
of the B&R DeviceNet bus controller. An overview of the input and output lengths can be found
in Chapter 4 for X20 modules and Chapter 5 for X67 modules.

2. Installing the EDS file

When the program starts, the B&R Fieldbus Configurator automatically reads all EDS files which
are stored in its EDS directory. The device names are recorded in an internal list. The device
specific data is read from the EDS file during the configuration.

If a DeviceNet device is required that does not yet appear in the selection list, it must be added.
There are two ways to do this. Either via the user interface itself or within the directory structure
of the B&R Fieldbus Configurator.

2.1 User interface

New EDS files can be integrated via the menu under File->Copy EDS. In the window that opens,
the source path of the desired EDS file (".eds") can be entered. A copy of the selected file is
saved for DeviceNet in the EDS folder of the B&R Fieldbus Configurator. Be sure that the files
you are importing are not write protected. In addition to the EDS file, the graphic file needed to
display the module in the Configurator is also imported. A message box will appear to
acknowledge the successful copy of the EDS file and the corresponding bitmap file.

2.2 Directory structure

All EDS files for DeviceNet imported into the Configurator are saved in one folder. This folder is
found here: BrAutomationTool/BRFBCfg/Fieldbus/DevNet/EDS. EDS files to be added can be
placed in this folder. To ensure a successful integration, the files must have the format ".eds".
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The Configurator's EDS folder can be moved anywhere in the directory structure. It is also
possible to create a new folder.

= |2) BrAutomationTools
= [5) BRFECFg
= |2 Fieldbus
# ) asi
+ | ) CANopen
+ |2 Crrlnet
= ) DevMet
25 BMP
oEd
|20 Firmware
120 Script

Figure 35: EDS folder

Itis important to remember, however, that the B&R Fieldbus Configurator can only use one folder
as a reference for the electronic data sheets (EDS files). All necessary EDS files must therefore
be stored in this folder.

The path for the EDS folder can be set in the menu under: Settings->Set path.

EDS Directary 0K, |
EDS File directomny |E'\BrAutnmat|nnTmn\s\EHFBEIg\FleIdhus\DEVNet\EDS c |

ancel
Project directary |C:\BrAutomationToo\s\EHFBCIg\Proiect

Figure 36: Path of the EDS files

In the field "EDS File directory”, you can enter the path for the folder containing the EDS files.
You can also set the "Project directory". If you do not wish to change them, the default values
can be used. For the Configurator to apply the changes you have made, the software must be
restarted.

3. Create a DeviceNet configuration

Select File->New to create a new configuration. All installed fieldbus systems are shown in a list.
In this example, "DeviceNet" should be selected as the fieldbus. The name of the newly created
project can be assigned at the end or with the function File->Save As.

3.1 Inserting a master

A master can be inserted using the menu option Insert->Master. This can be also be done using
the appropriate icon. A selection window opens, which lists all available masters on the left side.
Here you have the chance to assign masters a station address and a description. These can be
edited at any time when configuring the individual masters.
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In the example, the module EX450.77-1 is selected as DeviceNet master.

Replace Master E|
Available mazsters Selected masters
L5050.771 Add 3> Cancel
<< Remove

endor ER Industrie-Elektronik MaC 1D 1
Catalog listing EX450.771 Description |Master_E><450
File: name: ER770.EDS

Figure 37: Master selection

After selecting the master (EX450.77-1), the configuration will ook like this:

2005 ﬂ Master_EX450
MAC D 0
Master Ex450.77-1

Figure 38: Selecting the DeviceNet master EX450.77-1

3.1.1 Master configuration

By placing the focus on the master and selecting the menu option Settings->Master Settings,
double-clicking on the master, or via the right-click menu, you can open the master configuration
window. After assigning the name and station address (MAC ID), various settings can be made.

e Startup behavior after system initialization

If "Automatic release of the communication by the device" is selected, the master device starts
with the data exchange on the bus immediately after the initialization has completed. When
"Controlled release of the communication by the application program" is selected, data
exchange on the bus is initialized by the application program. This option guarantees that no
unwanted states reach the outputs, since the application program has complete control over the
I/O data traffic. However, this requires systematic control of the modules by the application
program. The following example configuration is executed using Automation Studio.
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DeviceMet Master Settings @I
Settings ]

Parameter to user interface
Startup behaviour after system initialisation
™+ Automatic release of the communication by the device
" Controlled release of the communication by the application program

Uzer program monitoring

‘Watchdog time 1000 ms

Parameter to process data interface

Addreszing mode Handshake of the process data
* Byte addresses i
" Word addiesses " Buffered, device contralled

Storage format (word module) s Mo consistence, uncontrolled

* Big Endian " Buffered, host controlled
" Little Endian '
i

Hardware parameter
0 = e

oK Abbrechen

Figure 39: Master settings

e User program monitoring

* Addressing mode

e Storage format (word module)
e Hardware parameter

e Handshake of the process data

Selection of the handshake process for the process data between the application and the
master. This selection is important for the correct data exchange between the application
program and the device. The handshake selected must be supported by the application
program.

This is the case, for example, for "buffered, host controlled" and for "bus synchronous, host
controlled". The option "no consistence, uncontrolled" is only useful for quick, simple diagnostics.

For this example, the settings should be made to match those in the following screenshot.
3.2 Bus parameters

Using the menu option Settings->Bus Parameter, the desired baud rate can be defined (125
kBit/s, 250 kBit/s, or 500 kBit/s). Both the X20BC0053 and the X67BC5321 have automatic baud
rate detection and support the entire available range of baud rates.
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Bus Parameter

Baudiate [125 KEits/= [ ]

125 KBits/s
MAL D Master 250 KBite/s Cancel

I Auto clear mode

Figure 40: Baud rate definition

Information:

While automatic transfer rate recognition is running, both DeviceNet LEDs are
switched off (because there is no LED status definition for this status according to

DeviceNet specifications).

To ensure that the module is supplied and has been booted, this manufacturer
specific status definition requires ...

- that the RUN LED of the supply module (X20PS9400) of the X20BC0053 module is
active

- that one of the two modaule I/O status LEDs of the X67BC5321 module is active.

3.3 Inserting a slave

A DeviceNet slave can be inserted into the configuration with the menu option Insert->Slave , or
by clicking on the appropriate icon. All slave devices that have EDS files stored in the EDS
directory are available for selection and displayed in the list on the left. A filter can be used to
limit the selection list to certain slave types (I/O slave, PLC, etc.) or vendors. Additional
information regarding the individual slaves can be found below the "Available slaves" selection
list if they have been selected. The slave can be added to the list on the right by double clicking
on it, or by clicking on the Add button. All devices in the list on the right are assigned to the
current Master, which is displayed in upper right of this window.
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Insert Device E|
Device fiker Master _DK
Vendar BER Industrie-Elektronik | J

— Cancel
Type |Commumcat|0ns Adapter j
Available devices Selected devices
EX450.72-1 Add >
L5050.721

#20BC0053 inear DeviceMet Buscontraller Add Al >
#EFBCS321 linear DeviceMet Buscontraller
<< Remove
<< Remove Al

Yendor BR IndustrieElekiranik MaC 1D 1
Catalog listing 0 Description |><B?BC5321
EDS File BR7221.EDS

EDS Filz Revision 1.0

Figure 41: Slave selection window

The station address (MAC ID) automatically increases by one with each slave added to the list
on the right. The station address and the slave name can be changed at any time in the slave
configuration window.

Information:

Both X67 and X20 DeviceNet bus controllers only take on the newly assigned node
numbers after a restart!

L

Figure 43: X67BC5321 - node number switches

Note: A slave can be selected more than once. However, each slave must have its own unique
station address to tell it apart from other slaves on the network. Important: the station addresses
entered must match the node numbers set on the bus controller.
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In the example configuration, the DeviceNet bus controller X67BC5321 is selected as slave. It
connects the DeviceNet network with the X2X Link.

m Master_EX450
_ MAC N 0
Master Ex450.77-1

4 X67BC5321
L.Ll_} ain MAC 10 1
Device HETBCS321 linear DeviceNet Buscontroller

Figure 44: Master - Slave example configuration
3.3.1 Slave configuration

The slave configuration window opens with a double-click on the desired slave or via the menu
option Settings->Slave Configuration. In this window, modules and their addresses are assigned
in the process image memory of the master.

Important: The addresses entered must match the ones in the PC application.
MAC-ID / Name assignment / Activation

The general settings of the slave configuration include the MAC ID and a slave description. To
be valid, a MAC ID address must be within the range 0to 63. Depending on whether the
"Activate device in actual configuration" field is selected, the slave can be activated or
deactivated in the current fieldbus configuration. If it is deactivated, process memory is used in
the master for this slave, however no data exchange occurs from the master to the slave. A
deactivated slave is crossed out in the graphic view.

Connection properties

A device (slave) in the DeviceNet is displayed as a collection of objects. These objects
communicate via various types of connections, which can be selected with the option "currently
selected 1/0 connection".

B&R DeviceNet bus controllers support all connection types. However, the description only
handles the most commonly used polling connection process.

e Poll

With this type of connection the master device sends output data in a polling command to the
slave, which then receives (consumes) them. If the slave has data for this polling connection, it
sends (produces) data back to the master. Before an 1/0O connection is initialized by the master,
the master reads the consumed and produced connection values of the data from the slave
device and compares these values with the values configured in the master. The connection can
only be established when these two values are the same. A polling command can be sent from
the master to a connected device at any time. The device must react to a polling command, even
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if it has no data to send. Polling a large number of devices simultaneously may result in a high
network load. Often, data that haven't changed since the last send procedure are transferred
repeatedly. A higher bus load increases the probability of communication errors caused by
external influences.

Device Configuration E]
MALCID 1 File name  BR-X67BCH321.EDS L ﬂ
Descripion  [{67BC5321 Gotalevice

v Activate device in actual configuration

Actual chozen |0 connection

@ Poll " Bitstrobe ( Change of state ¢ Cyclic [ UCMM check

Connection Object Instance Attibutes Parameter Data
Expected packet rate 200 Production inhibit time 10

‘watchdog timeaout action Timeout - Fragmented Timeout 1600 ms

Produced connection size 0 Consumed connection size 0

Available predefined connection data tppes

D ata type |Descliption |Data length - |
BYTE ARRAY Status + Analog + Digital Inputs 0
BYTE ARRAY Analog + Digital Dutputs 1]
Append to configured [/0 data

- Ingeit into configured |/0 data |
Configured |0 connection data and its offset address
D ata tupe |Descripti0n |I Type |I Len. |\ Addr. |D Tppe|D Len.|D Addr. 4|

Delete configured /0 data
- | Symbalic Mames |

Figure 45: Slave configuration window - X67BC5321

¢ Bit strobe

Bit strobe connections allow fast transfer of small amounts of input/output data between the
master and one or more devices. A bit strobe message contains a bit string of 64-bit output data,
which equals one output bit for each potentially connected device. Every bit is assigned to a
device address on the network. This gives this service broadcast functionality, which means that
more than one device can be addressed by the command. Simultaneous communication with
multiple devices gives this type of connection broadcast functionality. A device that only
processes one bit (e.g. an LED) can also use this information, for example, in order to take a
certain status (on or off). Other devices can use the bit as a trigger to send data back to the
master via a poll /O connection. The data sent back from each device after a bit strobe
command is limited to a length of 8 bytes. Hence, bit strobe results in less bus load than polling.

* Change of state / Cyclic

With this type of connection, the master sends an unlimited amount of data to the target device.
This data production is started either when a changed value is recognized (trigger), or by a cyclic
timer countdown. Depending on how it is configured, the device can send back a confirmation
message containing an unlimited amount of data and/or status information. A change of state or
cyclic message from the device to the master may contain an unlimited amount of data. This
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message is generated either when data in the device change or when the cyclic timer counts
down. The master itself can confirm this message (e.g. with output data). Data production using
only change of state / cyclic keeps the bus load low, while data from every device can be
transferred as quickly as possible.

UCMM check

The UCMM (Unconnected Message Manager) is not supported by B&R DeviceNet bus
controllers.

Transmission block time / Expected packet rate

The transmission block time configures the minimum delay time between instances of data
production in milliseconds. The timer is reset every time data production occurs over the
established connection. While the timer is running, the device suppresses new data production
until the timer has expired. This method prevents the device from being overloaded by requests
which come in too fast. The value 0 means that no transmission block time is used, and data is
sent as quickly as possible.

The expected packet rate is always sent to the device before an 1/O transfer. This value is then
used by the device to reload its transmission trigger timer and watchdog timer. The transmission
block time is checked against the expected packet rate. If the value for the expected packet rate
is not equal to 0 but is less than the transmission block time, an error message is generated.

Fragmentation time out / Time monitoring error action

If an 1/O data transfer or an explicit message is larger than 8 bytes, it must be fragmented in the
DeviceNet device (into several separate telegrams) in order to be transferred. The fragmentation
timeout determines how long the master waits until a slave answers a fragmented telegram. If a
time monitoring error occurs, it is possible to close, delete, and restore the connection.

If no other requirements are known, the data transfer settings from the following screenshot can
be used.

Available predefined connection data types

The B&R Fieldbus Configurator provides byte arrays for input and output data. The necessary
lengths (which are produced and consumed by the slave) can be compiled in any order. The
amount of required input and output data results from the parameters that have been set.

Configured I/0 connection data and the corresponding offset addresses

All selected connection data are listed in the lower part of the device configuration window. The
necessary input and output data lengths can be arranged in any order.
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3.3.2 Parameter data

For linear configuration of the DeviceNet fieldbus with the B&R Fieldbus Configurator, each
network station must be configured manually. In addition to the B&R DeviceNet bus controller
being used, every station integrated on the X2X network must be configured. Here it is extremely
important that the order of configuration corresponds with the actual physical order. The
configuration window can be opened by clicking on "Parameter data".

Parameter Data

4.

Customized Parameters

Luvailable Pararmeters 0K
Parameter access fiker Ell -
Cancel
Obj. | Class |Inst. | Attr, | Type | Access |Parameter Name Min Max A~
0001 |64 ol 0z USIMT R Buscontroller Extended Stat 00 /3
000z |64 oL 03 USINT - |Rfw Missing Module ignore error
0003 |64 ol 04 USIMT  [Rfw Maodule Mismatch errar ignare
0004 |65 o1 02 UINT R Slot1 Modul_Type aooo FFFF
0005 |65 o1 03 USIMT - |Rw Slok1 Inpuk_Length oo FF
0006 |65 o1 0s USINT - |Rf'W Slot1 Qubput_Length a0 FF w
Help Walues

Decimal

Class | Inst, | Attr,

Type

P. ter I al ~
arameter Name alue Add

Delete

Help

User
Parameter

Figure 46: Configuration window

Description of column headings:

Table column heading Description
Obj. Numbering of the various parameters (0001 ....)
Class Refers to the module class, e.g. $64 for bus controllers, $65 for X2X Link modules
Inst. Identifies the instance number (slot position),
Inst. 1 (slot 1) stands for the bus controller and its first module
X20BC0053 (with X20PS9400)
X67BC5321 (with X67DM1321)
Attr. Attribute number, parameter specific
Type Data type, e.g. USINT, UINT
Access Read/write access

Table 4: Description of column headings
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Table column heading

Description

Name of the parameter

Parameter name
Min Predefined minimum value
Max Predefined maximum value

Table 4: Description of column headings

The following will explain how to configure the bus controller and the X2X Link module. A detailed
example using the X67BC5321 with an attached digital output module X67D0O1332 will explain

the configuration step by step.

X20BC0053 configuration

The instance number 1 (slot 1) contains the configuration of the X20BC0053 bus controller as
well as the supply module X20PS9400.

Parameter name Min Max Description
Bus controller extended status $00 $06 Length of the extended bus controller status,
Value counts as input data length
Missing module ignore error Behavior when a module is missing
Module mismatch error ignore Behavior when a module does not match the configuration

Table 5: Configuration options - X20 bus controllers

Configuring local I/0 modules on the X20BC0053

The parameters below are available for the slot 1 module (either X20PS9400 or X67DM1321)
and for every other I/O module on the X2X Link.

Parameter name Min Max Description
Slot1 Modul_Type $0000 $FFFF Module type
Slot1 Input Length $00 $FF Length of input data
Slot1 Output Length $00 $FF Length of output data
Slot1 Parameter_1 $00000000 $FFFFFFFF Configuration data
Slot1 Parameter_2 $00000000 $FFFFFFFF Configuration data
Slot1 Parameter_3 $00000000 $FFFFFFFF Configuration data
Slot1 Parameter_4 $000000000 $FFFFFFFF Configuration data

Table 6: Configuration options - local /O modules

One potential configuration with the X20BC0053 as bus controller and the X20PS9400 as 1/O
module on slot 1 could look like this:
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Example configuration - X20BC0053

Parameter name

Value Description
Bus controller extended status 06 A simple way to test the connection is to leave this value at 06, maximum
transfer of all status information.

Byte 1 shows the general status. In bytes 2-6 each X2X Link module is
represented by a bit (5 * 8 bits = 40 bits). If a critical error (Module missing,

Module mismatch) occurs on a module, the corresponding bit is set.

Missing module error Missing module on the X2X Link triggers a critical error (BC stopped)
Module mismatch error If the configured module does not match the actual physical module, the

module generates a critical error (BC stopped)

Example configuration - X20PS9400

Table 7: Example configuration - X20BC0053

Parameter name Value Description
Slot1 Modul_Type $1F8C B&R ID code for the X20PS9400 module. Is selected automatically by the
tool, since the first module is known.
Slot1 Input Length $01 Length of the required input data for the X20PS9400 module.
Register allocations for the X20PS9400 can be found in the X20 User's
Manual. Should, for example, the module status be requested, a byte is
used for this.
-> An explanation of the calculation can be found in Chapter 5 of this
manual
Slot1 Output Length $00 With the X20PS9400 there are no output data.
-> An explanation of the calculation can be found in Chapter 5 of this
manual
Slot1 Parameter_1 Reserved There are no settings to make for the X20PS9400
Slot1 Parameter_2 Reserved
Slot1 Parameter_3 Reserved
Slot1 Parameter_4 Reserved

Table 8: Configuration - slot 1 X20BC0053
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X67BC5321 configuration

The instance number 1 (slot 1) contains the configuration of the X20BC5321 bus controller as
well as the supply module X67DM1321.

Parameter name Min Max Description
Bus controller extended status $00 $06 Length of the extended bus controller status
Value counts as input data length
Missing module ignore error Behavior when a module is missing
Module mismatch error ignore Behavior when a module does not match the configuration

Table 9: Configuration options - X67 bus controller

X67DM1321 configuration

Parameter name Min Max Description

Slot1 Modul_Type $0000 $FFFF Module type

Slot1 Input Length $00 $FF Length of input data

Slot1 Output Length $00 $FF Length of output data

Slot1 10_Mask $00 $FF Sets the /0 mask
Slot1 Input_Filter_Time $00 $FA Determines the input filter

Slot1 Counter_1_Configuration $00 $FF Configuration counter channel 1
Slot1 Counter_2_Configuration $00 SFF Configuration counter channel 2

Table 10: Example configuration - X67BC5321

Example configuration - X67BC5321

Parameter name Value Description

Bus controller extended status $06 A simple way to test the connection is to leave this value at 06, maximum
transfer of all status information.
Byte 1 shows the general status. In bytes 2-6 each X2X Link module is
represented by a bit (5 * 8 bits = 40 bits). If a critical error (Module missing,
Module mismatch) occurs on a module, the corresponding bit is set.

Missing module error Missing module on the X2X Link triggers a critical error (BC stopped)

Module mismatch error If the configured module does not match the actual physical module, the
module generates a critical error (BC stopped)

Table 11: Example configuration - X67BC5321

Example configuration - X67DM1321

Parameter name Value Description
Slot1 Modul_Type $1311 B&R ID code of the X67DM1321 module. Is selected automatically by the
tool, since the first module is known.

Table 12: Configuration - slot 1 X67BC5321
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Parameter name Value Description

Slot1 Input Length $12 Length of the required input data for the X67DM1321 module.
Register allocations for the X67DM1321 module can be found in is data
sheet. Should, for example, the output status be requested, 12 bytes are
used.
-> An explanation of the calculation can be found in Chapter 4 of this
manual

Slot1 Output Length $02 Setting the 1/0 mask, for example, requires 2 bytes.
-> An explanation of the calculation can be found in Chapter 4 of this
manual

Slot1 10_Mask $FF all digital channels are defined as outputs

Table 12: Configuration - slot 1 X67BC5321

Configuration data - X2X Link module (slot 2 to slot 40)

Configuration of the connected X2X Link station is identical between the X20 and X67 modules
and enables the following settings.

Parameter name Min Max Description
Slotx/Modul_Type $0000 $FFFF Declaration of the B&R ID codes
Slotx/Input_Length $00 $FF Input data consumed

X20 module -> explanation in Chapter 4 of this manual
X67 module -> explanation in Chapter 5 of this manual

Slotx/Output_Length $00 $FF Output data produced
X20 module -> explanation in Chapter 4 of this manual
X67 module -> explanation in Chapter 5 of this manual

Slotx/Parameter_1 $00000000 $FFFFFFFF Parameter data
Slotx/Parameter_2 $00000000 $FFFFFFFF Parameter data
Slotx/Parameter_3 $00000000 $FFFFFFFF Parameter data
Slotx/Parameter_4 $00000000 $FFFFFFFF Parameter data
Slotx/Parameter_5 $00000000 $FFFFFFFF Configuration data

Table 13: Configuration options - X2X link module

The reserved configuration data enable a unique configuration for each X2X Link module. To
allow for the various properties and to ensure a uniform configuration, the parameters for each
register are packed into 4 bytes. The first two bytes identify the register, the last two bytes are
the configuration value.

Example: Setting the I/O mask for an X67DM1321 module. Channel 1 and channels 5-8 should
be configured as outputs. These settings must be made according to the data sheet for the
X67DM1321 module in register 16 (16 dec = $0010 hex). Since channels 1,5,6,7,8 (11110001
bin = $00F1) should be set as outputs, $00F1 must be written to register 16. The resulting sum
is the value $001000F1 for the configuration. This value can then be assigned, for example,
Slotx/Parameterdaten_1.
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3.3.3 Example configuration

For the X67BC5321, an X67D0O1332 module should be configured on the X2X Link in addition

to the X67DM1321 that is integrated in the bus controller. This results in the following

configuration data:
e X67BC5321 (with X67DM1321)

X67DM1321, all digital channels set as outputs, setting of outputs, output status not read

Parameter name Value Description
Bus controller extended status $06 Is left at $06, default setting
Missing module error Missing module on the X2X Link triggers a critical error (BC stopped)
Module mismatch error If the configured module does not match the actual physical module, the
module generates a critical error (BC stopped)
Slot1 Modul_Type $1311 B&R ID code of the X67DM1321 module. Automatically selected by the
tool
Slot1 Input Length $03 Reading the "event counter 1" requires 3 bytes of input data.
-> An explanation of the calculation can be found in Chapter 4 of this
manual
Slot1 Output Length $01 Setting the outputs requires 1 byte of output data.
-> An explanation of the calculation can be found in Chapter 4 of this
manual
Slot1 10_Mask $FE all digital channels except channel 1 (input) are defined as outputs

Table 14: Potential configuration - slot 1 X67BC5321

¢ X67D0O1332

Parameter name Value Description
Slot2/Modul_Type $1467 B&R ID code of the X67D01332 module
Slot2/Input_Length $01 Reading of the output status desired, therefore $01
-> An explanation of the calculation can be found in Chapter 4
of this manual
Slot2/Output_Length $01 Setting the output requires $01
X67 module -> explanation in Chapter 5 of this manual

SlotX/Parameter_X Not necessary, since no further configuration possible

Table 15: Example configuration - X67D0O1332

The selected configuration values should be entered in the table of configured parameters. The

following input and output data lengths result

Module Input lengths Output lengths
X67BC5321 (with X67DM1321) Bus controller extended status $06 Set outputs $01
Input length of X67DM1321 = $03
X67D01332 Status of the outputs requires input length $01 Setting the outputs $01
SUM (always decimal) 10 2

Table 16: Calculation example - X67BC5321
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The calculated input and output data lengths should be entered in the device configuration
window in the lower section of consumed I/O connection data and transferred to the master via
the online connection.

Device Configuration El
MAC (D 1 File name  BR-X67BC5321 EDS ﬂ
Descripon  [¥E78C5321 el dbitee

v Activate device in actual configuration

Actual chozen |0 connection

@ Poll " Bitstrobe ( Change of state ¢ Cyclic I~ UCMM check

Connection Object Instance Attibutes Parameter Data
Expected packet rate 200 Production inhibit time 10

‘watchdog timeaout action Timeout - Fragmented Timeout 1600 ms

Produced connection size 10 Consumed connection size 2

Available predefined connection data tppes

D ata type |Descliption |Data length - |
BYTE ARRAY Status + Analog + Digital Inputs 0
BYTE ARRAY Analog + Digital Dutputs 1]
Append to configured [/0 data
- Ingeit into configured |/0 data |

Configured |0 connection data and its offset address

D ata tupe |Descripti0n |I Type |I Len. |\ Addr. |D Tppe|D Len.|D Addr. 4|
BYTE ARRAY Status Analog_ IB 10 i)
BYTE ARRAY Analog_ Digital_0 [n]:] 2 i)
Delete configured /0 data
- | Symbalic Mames |

Figure 47: Input/output data configuration
4. Online connection

An online connection is required to load the newly created configuration to the DeviceNet master.
To select this and start the download, select menu option Online->Download. A window opens
with a list of available interfaces.

In this example, the serial interface will be used. To do this, select "CIF Serial Driver". Information
about the configuration options can be found in the online help for the B&R Fieldbus
Configurator.
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Driver Select

CIF Device Driver

CIF TCP/IP Driver

Wendor Hilscher GmbH
“ersion W1.223

Date Jan 27 2005
Functions 5

Cancel

Figure 48: Interface selection

The serial interface selected on the programming device (PC) can be connected using the
"Connect COM X" button. If the connection attempt fails, the appropriate error number is
returned (see online help for the error codes).

Only when the returned error value is "0" can the interface be used for communication. The

following image shows a connection to the COM 1 interface.

Driver Description

Board Selection

-

-

-

MName

Drevice Driver: |C\F Serial Driver

Type Wersion

Date

Errar

[ COM 1 [DNM

|CDM-DNM |vn1.u?3 |19.ns.n1

|u

|-2n

|-2n

|-2n

Connect COM 1
Connect COM 2
Connect COM 3
Connect COM 4

Device Assignment CIF Serial Driver El

Cancel

The assigned name "DNM" indicates that this is a connection to the DeviceNet master.

4.1 Downloading the created configuration

Figure 49: Selection - COM interface

Once a connection has been established via the serial interface, the configuration can be
transferred. If bus data traffic is already in progress, a message appears stating that both the
master and the slave will be stopped for the attempted download.
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4.2 Result of the configuration

If, in the master configuration, the start up behavior after system initialization was set to
"Automatic release of the communication by the device", then the DeviceNet slaves (in this case
the B&R DeviceNet bus controllers) start automatically and should be in RUN mode, just like the
master. (Descriptions of the corresponding LEDs can be found in the data sheet).

When "Controlled release of the communication by the application program" is selected, the
slave waits for the application program to initialize the start. This can be observed on the status
LEDs. The bus controllers report a connection timeout (status display 1: MOD/green-on
NET/red-blinking). Not until the bus controller has been initialized and started by the application
program are these switched to "RUN" mode.

4.3 Simple diagnostics

The network connections view is a quick and simple interface for controlling the module outputs.

Warning: this is only possible if "no consistence, uncontrolled" is set as data transfer process
and "automatic release of the communication by the device" is set as parameter for the user
interface (master configuration).

This network view can be opened with the menu option Window->Network View. The left column
contains the logical network view, which shows both the master and the corresponding slaves.

In the middle is a variable (tag) list, and to the right is the 1/0O watch window. Pulling selected bus
elements from the left side into this window lets you monitor input and output data and assign
the provided values. To do this, right-click on the desired element and choose "Start".

Logical Metwork Yiew | Tag List | 10 Watch
= |ﬂf Testproject_dn Tag Mame T !
= W Master_Fx450 Masker_FX450 Dilete Tree
=l ¥e7BCS321 =-fl ¥s7BCS321 Delete Branch

= roll
)l Status__ Analog__ Digital_Inputs
) Analag__ Digital_Outputs

Load
Save

" Status_ Analog_ Digital_Inputs
"l Analog__ Digital_Outputs

< >

Figure 50: Network view

The configured inputs and outputs are listed in a table for overview. For the X67BC5321
(X67DM1321) all digital channels except for channel 1 have been defined as outputs. Channel
1 is used as counter. In the sum of the input data, channel 1 stands for Input008, which has
already registered 8 count events. For X67BC5321(Output001), output channel 3 (value 05) has
also been activated.

For the X76D01332 (Output002), output channel 5 (value 10) is activated.

The input value Input007 (value 04) of the X67BC5321 indicates that no input voltage is feeding
channel 1.
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Device Syrmikame IEC-Address | Data-Type |Representation |value
H6FBCS321.Poll.Status_ Analog_ Digital_Inputs | | Inputonl (o Byte Hex oo
XB6FBCS321.Poll.Status__Analog_ Digital_Inputs | | Inputooz (1 Byte Hex oo
WEFBCE321.Poll.Status_ Analog_ Digital_Inputs | | Inputons |2 Byte Hex oo
#6FBCS321.Poll.Status_ Analog_ Digital_Inputs | | Inputood |3 Byte Hex oo
W¥EFBCS321.Pall.Status_ Analog_ Digital_Tnputs | | Inputd0s |4 Byte Hex oo
HEFBCE321.Poll.Status_ Analog_ Digital_Inputs | | InputoDs |5 Byte Hex oo
¥ETECS3Z1.Pall.Status_ Analog_ Digital_Inputs | | Inputdd? |6 Eivte Hex 04
WEFBCS321.Pall.Status_ Analog_ Digital_Inputs | | Inputoos (7 Byte Hex 03
H6FBCS321.Poll.Status_ Analog_ Digital_Inputs | | Inputons (& Byte Hex oo
X6FBCS321.Poll.Status__Analog_ Digital_Inputs | | Inputio (9 Byte Hex oo
¥67BCS321.Pall.Analog_ Digital_Outputs 0 outputoot |0 Byte Hex s
WETECS321 . Poll.Analog_ Digital_Cutputs 0 outputdoz |1 Evte Hex 10

Figure 51: I/O watch
5. Project configuration in Automation Studio

To configure the DeviceNet slaves in Automation Studio, they must first be integrated. They
cannot simply be inserted in the hardware tree as usual. A BR module must therefore be created
by the B&R Fieldbus Configurator that contains the entire network configuration. This can then
be inserted as a "System Object".

5.1 Requirements

The B&R DeviceNet bus controller is controlled using the FB_Lib library. With this and the
integrated BR files it is possible to configure the bus controller.

5.2 Communication profile

The settings in the B&R Fieldbus Configurator must be different than in the previous example to
enable the DeviceNet bus controller to be able to be controlled by the application program. In the
master configuration, the communication profile must be switched to "Controlled release of the
communication by the application program" and the data traffic must be switched to "Buffered,
host controlled". All other settings can be used as they are.

5.3 Creating a BR module

If you are satisfied with your configuration in the B&R Fieldbus Configurator, and all modules are
set up, then a BR module can be created via menu option Tool->Generate DBM/BR module. To
do this the focus must be on the master in the graphic view.

The creation of the BR module runs in the background. The created files are stored in the project
folder. A subfolder is created, with the same name as the master, which contains the entire
configuration. The created BR files are named as follows: "dnm_xxx.br". Where "xxx" stands for
the station number that was entered for the master. In addition to the ".br" file, a ".dnm" and a
".bak" file are also created.
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Ordner dnm_000,bak
= ) BrautomationTools ~ FEH E-?(EDatel
=l |2) BRFBCR
+ ) Fieldbus dnm_00a,br
|5 DM sa3] [ ER-Datei
=l |5) Project —= | kB
=I |J) testpraject
" dnm_000,dbm
gaal | DBEM-Datei
—=| 2KBE

Figure 52: BR module folder

In the image the project is saved with the name "testproject”. It contains the BR files for the
master with the station number "000".

5.4 Inserting a BR module

Created BR modules can be inserted in an open Automation Studio project. A "System Object"
can be inserted under the menu option Insert->New Object. The desired BR file can be selected
and integrated using the browse function. The inserted BR module can be found in the list of
data objects. A project may look like this:

Model no. Software ] Permanent] Serial I Ethemat] 140 Mapping] IF2 Ethernet |/0 Mapping]
E"‘?”DE:;DESST fodule Mame | Wersion | Transzfer to | Size [bytes)
v EE CPU
S IPS4ESS 2 Cyclc #1-[10ms]
3 L] test_dn %000 User ROM 1732
il 3CP360.60-1 P Sustem
LB ] swscont w285 UserROM 8280
| arconfig w0.00 Uszer ROM 276
5 iomap w0.00 Uszer ROM 360
- L fb_lib w3002 User ROM 32576
St 34507 runtime V109 UserROM 31244
5 Data objects
wt) I User ROM

Figure 53: Inserted BR module
5.5 Configuration of B&R DeviceNet bus controllers
The bus controllers must be initialized, started/stopped and configured explicitly by the task. The
following example will describe a simple control of the outputs. A more detailed description of all
function blocks used can be found in the in the Automation Studio online help in the category
"Libraries".

5.5.1 Initialization

Module initialization procedure:
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[* init progrsm *)

step =
enable

FEInit_|

u]

u]

u]

.enable= 1

FEInitc_0.Device= "3L3.IF1"
FEInit_0 FUE FEInit({

if (FEInit_0O.status = 0) then
FEConfig O.enable= 1
FEConfig 0.DewvIdent= FEInit_0O.DevIdent
FEConfig_ 0.ConfModulMame= "drmm 000"
FEConfig 0.Mode= O
FEConfig O FUB FEConfig()
if (FEConfig O.status = 0) then

enable = 1
step = 1

endif

endirf

Figure 54: Module initialization

e FBInit

When this function is called, the module specified by "FBInit_0.Device" is initialized. In this case
it is a EX450.77-1 DeviceNet master (SL3), using the DeviceNet interface (IF1).

* FBConfig

The "FBConfig_0.Devldent" parameter specifies the module on which a download should occur.
Data is returned by the "FBInit" function. The "FBConfig_0.ConfModulName" pointer specifies
the name of the configuration module which should be loaded on this module. The previously
created "dnm_000" from the configuration with the X67BC5321 (all channels set as outputs), and
a connected X67D0O1332 have been selected.
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5.5.2 /O data traffic

In this example application, the outputs of the X67BC5321(X67DM1321) and the X67D0O1332
should be controlled. A variable is used to count upwards and send the result to the digital
outputs. If an overrun occurs, it resets to 0 and starts again.

[* cyclic program *)

case step of

action 1:
FEStart O.ensble= enable
FEStart 0.DevIdent= FEInit 0.DevIdent
FBStart 0 FUB FEStart ()
if (FEStart_0O.status = 0) then

step = 2

endif

endaction

action &:
cnt = cnt + 1
outhuffer (0]
outhuffer[1]

= ont

= ont
FBio_O.enshle= enable
FBio_0.DevIdent= FEInit_0.DevIdent
FBio_O.CutBuffer= adr (outhuffer)
FBio_O.Cutlen= sizeof (outhuffer)
FBio_0.InBuffer= adr (inbuffer)
FBio_0.InlLen= sizeof (inbuffer)
FBic_0 FUEB FEio()

endaction
endease

Figure 55: Cyclic program sequence
e FBStart

The "FBStart_0.Devldent" parameter specifies which master should be started. Data is supplied
by the FBInit function.

* FBio

This function block is attached to the previously selected buffered, master controlled
communication profile. I/O data transfer is buffered by cyclically calling the FBKs from a task
class and by the configured configuration mode.

The "FBio_0.Devldent" parameter specifies the module on which the I/O data should be copied.
Data is returned by the FBInit function. This FBK copies the input and output data areas between
the DeviceNet master and the specified buffers for the bus controller. Permissible process data
transfer procedures (set in the B&R Fieldbus Configurator) are:

¢ Buffered, host controlled
e Bus synchronous, host controlled
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5.6 Transferring project to controller

After the newly created project has been successfully compiled (Project->Build All) it can be
transferred to the controller. (Project->Transfer to Target). To start the CPU, execute a warm

restart (Project->Services->WarmRestart).

Due to the task to be transferred, all outputs of both X67 modules should be controlled. This can
be seen on the corresponding LEDs.
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64 DeviceNet - Getting Started User's Manual V 1.00



X20 register allocation * Calculation of input and output data lengths

Chapter 4 * X20 register allocation

1. Calculation of input and output data lengths

The input and output data lengths needed for configuration in the B&R Fieldbus Configurator can
be taken from the following register descriptions for the X20 modules. Due to the linearity, the
data blocks are transferred as a unit. It is not possible to put these data blocks together
modularly. The deciding factor for the size of the input and output data is always the option with

the highest values.

The calculation of the input and output data lengths is output on the following module:

e X20D0O9321

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 Digital outputs 1- 8 USINT 1
3 0x03 X Digital outputs 9 - 12 USINT 2
30 Ox1E X Status of outputs 1 - 8 USINT 1
31 Ox1F X Status of outputs 9 - 12 USINT 2

Table 17: X20D0O9321 registers

Desired configuration

Consumed input data length

Produced output data length

Setting the digital outputs 1 - 8 and the
outputs 9 - 12

Setting the digital outputs 1-8 requires output
data length 1, setting digital outputs 9-12 requires
output data length 2,
the deciding factor is the higher
output data length -> 2

If you are only interested in reading the
status of outputs 2-8, outputs 9-12 should
not be read back.

Reading output status 1-8 requires 1 byte input
length, input data length ->1

Table 18: Example input and output data lengths - X20D09321
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2. Supply modules

2.1 X20BR9300

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Supply status USINT 1
2 0x02 X Bus current (0.1 A) USINT 2
4 0x04 X Bus voltage USINT 3
Table 19: X20BR9300 registers
2.2 X20BT9100
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Supply status USINT 1
2 0x02 X Bus current (0.1 A) USINT 2
4 0x04 X Bus voltage USINT 3
Table 20: X20BT9100 registers
2.3 X20PS2100
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Supply status USINT 1
2 0x02 X Bus current (0.1 A) USINT 2
4 0x04 X Bus voltage USINT 3
Table 21: X20PS2100 registers
2.4 X20PS2110
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Supply status USINT 1
2 0x02 X Bus current (0.1 A) USINT 2
4 0x04 X Bus voltage USINT 3

Table 22: X20PS2110 registers

66

DeviceNet - Getting Started User's Manual V 1.00




2.5 X20PS3300

X20 register allocation * Supply modules

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Supply status USINT 1
2 0x02 X Bus current (0.1 A) USINT 2
4 0x04 X Bus voltage USINT 3
Table 23: X20PS3300 registers
2.6 X20PS3310
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Supply status USINT 1
2 0x02 X Bus current (0.1 A) USINT 2
4 0x04 X Bus voltage USINT 3
Table 24: X20PS3310 registers
2.7 X20PS4951
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Supply status USINT !
Table 25: X20PS4951 registers
2.8 X20PS9400
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Supply status USINT 1
2 0x02 X Bus current (0.1 A) USINT 2
4 0x04 X Bus voltage USINT 3
Table 26: X20PS9400 registers
67

DeviceNet - Getting Started User's Manual V 1.00

Chapter 4 «
X20 register allocation



X20 register allocation ¢ Digital input modules

3. Digital input modules

3.1 X20DI2371

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 2 USINT 1
18 0x12 X X Input filter USINT 2 1
Table 27: X20DI2371 registers
3.2 X20DI2372
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 2 USINT 1
18 0x12 X X Input filter USINT 2 1
Table 28: X20DI2372 registers
3.3 X20DI2377
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
4 0x04 X Event counter 1 UINT 2
6 0x06 X Event counter 2 UINT 4
Table 29: X20DI2377 registers
3.4 X20D14371
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 4 USINT 1
Table 30: X20D14371 registers
3.5 X20DI4372
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 4 USINT 1
Table 31: X20D14372 registers
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3.6 X20DI14760

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 4 USINT 1
Table 32: X20D14760 registers
3.7 X20DI16371
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 6 USINT 1
Table 33: X20DI6371 registers
3.8 X20DI16372
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 6 USINT 1
Table 34: X20DI6372 registers
3.9 X20DI9371
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 8 USINT 1
1 0x01 X Digital inputs 9 - 12 USINT 2
Table 35: X20DI19371 registers
3.10 X20DI9372
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 8 USINT 1
1 0x01 X Digital inputs 9 - 12 USINT 2
Table 36: X20DI19372 registers
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X20 register allocation ° Digital output modules

4. Digital output modules

4.1 X20D02321

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1- 2 USINT 1
30 Ox1E X Status of outputs 1 - 2 USINT 1
Table 37: X20D02321 registers
4.2 X20D02322
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1- 2 USINT 1
30 Ox1E X Status of outputs 1 - 2 USINT 1
Table 38: X20D02322 registers
4.3 X20D02649
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 2 USINT 1
Table 39: X20D02649 registers
4.4 X20D04321
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 4 USINT 1
30 Ox1E X Status of outputs 1 - 4 USINT 1
Table 40: X20DO4321 registers
4.5 X20D04322
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 4 USINT 1
30 Ox1E X Status of outputs 1 - 4 USINT 1
Table 41: X20DO4322 registers
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4.6 X20D04331

X20 register allocation ° Digital output modules

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 4 USINT 1
30 O0x1E X Status of outputs 1 - 4 USINT 1
Table 42: X20D0O4331 registers
4.7 X20D04332
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 4 USINT 1
30 Ox1E X Status of outputs 1 - 4 USINT 1
Table 43: X20DO4332 registers
4.8 X20D04529
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital output 1 - 1 USINT 1
Table 44: X20DO4529 registers
4.9 X20D06321
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 6 USINT 1
30 Ox1E X Status of outputs 1 - 6 USINT 1
Table 45: X20DO6321 registers
4.10 X20D06322
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1- 6 USINT 1
30 Ox1E X Status of outputs 1 - 6 USINT 1
Table 46: X20D06322 registers
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X20 register allocation ° Digital output modules

4.11 X20D06529

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital output 1 - 6 USINT 1
Table 47: X20D0O6529 registers
4.12 X20D0O8331
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 8 USINT 1
30 O0x1E X Status of outputs 1 - 8 USINT 1
Table 48: X20D0O8331 registers
4.13 X20D08332
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 8 USINT 1
30 Ox1E X Status of outputs 1 - 8 USINT 1
Table 49: X20DO8332 registers
4.14 X20D09321
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1 - 8 USINT 1
3 0x03 X Digital outputs 9 - 12 USINT 2
30 Ox1E X Status of outputs 1 - 8 USINT 1
31 0x1F X Status of outputs 9 - 12 USINT 2
Table 50: X20D09321 registers
4.15 X20D09322
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Digital outputs 1- 8 USINT 1
3 0x03 Digital outputs 9 - 12 USINT 2
30 Ox1E X Status of outputs 1 - 8 USINT 1
31 Ox1F X Status of outputs 9 - 12 USINT 2
Table 51: X20D09322 registers
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X20 register allocation * Analog input modules

5. Analog input modules

5.1 X20Al12622

Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 Analog input 2 INT 4
30 Ox1E Status - analog inputs USINT 5
Table 52: X67A12622 registers
5.2 X20AIl2632
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
4 0x04 X Analog input 2 INT 4
Table 53: X67AI12632 registers
5.3 X20Al4622
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 X Analog input 2 INT 4
4 0x04 X Analog input 3 INT 6
6 0x06 X Analog input 4 INT 8
30 Ox1E X Status - analog inputs USINT 9
Table 54: X67A14622 registers
5.4 X20Al4632
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
4 0x04 X Analog input 2 INT 4
8 0x08 X Analog input 3 INT 6
12 0x0C X Analog input 4 INT 8
Table 55: X67A14622 registers
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X20 register allocation * Analog output modules

6. Analog output modules

6.1 X20A02622

Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog output 1 INT 2
2 0x02 X Analog output 2 INT 4
18 0x12 X Channel type (FW > V530 / V/768) USINT 5
Table 56: X20A02622 registers
6.2 X20A02632
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog output 1 INT 2
2 0x02 X Analog output 2 INT 4
Table 57: X20A02632 registers
6.3 X20A04622
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog output 1 INT 2
2 0x02 X Analog output 2 INT 4
4 0x04 X Analog output 3 INT 6
6 0x06 X Analog output 4 INT 8
18 0x12 X Channel type (FW > V530/V768) USINT 9
Table 58: X20A04622 registers
6.4 X20A04632
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
2 0x02 X Analog output 1 INT 2
4 0x04 X Analog output 2 INT 4
6 0x06 X Analog output 3 INT 6
8 0x08 X Analog output 4 INT 8
Table 59: X20A04632 registers
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X20 register allocation * Temperature modules

7. Temperature modules

7.1 X20AT2222

Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 (U)INT 2
2 0x02 Analog input 2 (U)INT 4
30 Ox1E Status - analog inputs USINT 5
Table 60: X20AT2222 registers
7.2 X20AT2402
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 X Analog input 2 INT 4
30 Ox1E X Status - analog inputs USINT 5
Table 61: X20AT2402 registers
7.3 X20AT4222
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 (U)INT 2
2 0x02 X Analog input 2 (U)INT 4
4 0x04 X Analog input 3 (U)INT 6
6 0x06 X Analog input 4 (U)INT 8
30 Ox1E X Status - analog inputs USINT 9
Table 62: X20AT2222 registers
7.4 X20AT6402
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 X Analog input 2 INT 4
4 0x04 X Analog input 3 INT 6
6 0x06 X Analog input 4 INT 8
8 0x08 X Analog input 5 INT 10
Table 63: X20AT2222 registers
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X20 register allocation * Temperature modules

Read Write Description Data type Input Output

Register | Register
length length

(dec) (hex)

10 0x0A X Analog input 6 INT 12
30 Ox1E X Status - analog inputs 1 - 4 USINT 13
31 Ox1F X Status - analog inputs 5 - 6 USINT 14

Table 63: X20AT2222 registers
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X67 register allocation * Calculation of input and output data lengths

Chapter 5 * X67 register allocation

1. Calculation of input and output data lengths

The input and output data lengths needed for configuration in the B&R Fieldbus Configurator can
be taken from the following register descriptions for the X67 modules. Due to the linearity, the
data blocks are transferred as a unit. It is not possible to put these data blocks together
modularly. The deciding factor for the size of the input and output data is always the option with
the highest values.

The calculation of the input and output data lengths is output on the following module:

e X67DM1321

Register | Register Read Write Description Data type Input Output

(dec) (hex) length length
0 0x00 X Digital inputs 1- 8 USINT 1
2 0x02 X Digital outputs 1 - 8 USINT 1
4 0x04 X Event counter 1 UINT 3
6 0x06 X Event counter 2 UINT 5
16 0x10 X X /0 mask USINT 6 2
18 0x12 X X Input filter USINT 7 3
20 Ox14 X X Configuration counter channel 1 USINT 8 4
22 0x16 X X Configuration counter channel 2 USINT 9 5
26 0x1A X Input latch - positive edge (FW > V1.20) USINT 10
28 0x1C X X Acknowledgment - input latch (FW > V1.20) USINT 11 6
30 Ox1E X Status of the outputs USINT 12
Table 64: X67DM1321 registers

Desired configuration Consumed input data length Produced output data length

Using event counter 1 Required input data length - 3 bytes

Setting the digital outputs 2 - 8 Required output data length - 1 byte

Table 65: Calculation example - X67DM1321
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X67 register allocation * Supply module

2. Supply module

Since the X67PS1300 supply module has no I/O data, no input or output data lengths must be
calculated.

3. Digital input modules

3.1 X67DI1371

Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 8 USINT 1
Table 66: X67DI1371 registers
3.2 X67DI1371.L08 / X67DI1371.L12
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 8 USINT 1
1 0x01 X Digital inputs 9 - 16 USINT 2
Table 67: X67DI1371.L08 / X67DI1371.L12 registers
4. Digital output modules
4.1 X67D0O1332
Register | Register | Read | Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital outputs 1 - 8 USINT 1
30 Ox1E X Status of the outputs USINT 1
Table 68: X67D0O1332 registers
5. Digital mixed modules
5.1 X67DM1321
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1- 8 USINT 1
2 0x02 X Digital outputs 1 - 8 USINT 1
Table 69: X67DM1321 registers
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X67 register allocation ¢ Digital mixed modules

Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
4 0x04 X Event counter 1 UINT 3
6 0x06 X Event counter 2 UINT 5
16 0x10 X X /O mask USINT 6 2
18 0x12 X X Input filter USINT 7 3
20 Ox14 X X Configuration counter channel 1 USINT 8 4
22 0x16 X X Configuration counter channel 2 USINT 9 5
26 0x1A X Input latch - positive edge (starting Version V1.20) USINT 10
28 0x1C X X Acknowledgment - input latch (starting V1.20) USINT 11 6
30 Ox1E X Status of the outputs USINT 12
Table 69: X67DM1321 registers
5.2 X67DM1321.L08 / X67DM1321.L12
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 8 USINT 1
1 0x01 X Digital inputs 9 - 16 USINT 2
2 0x02 X Digital outputs 1 - 8 USINT 1
3 0x03 X Digital outputs 9 - 16 USINT 2
4 0x04 X Event counter 1 UINT 4
6 0x06 X Event counter 2 UINT 6
16 0x10 X X I/O masks 1-8 USINT 7 3
17 Ox11 X X 1/0 masks 9 - 16 USINT 8 4
18 0x12 X X Input filter USINT 9 5
20 Ox14 X X Configuration counter channel 1 USINT 10 6
22 0x16 X X Configuration counter channel 2 USINT 11 7
26 0x1A X Input latch - positive edge 1 - 8 USINT 12
27 0x1B X Input latch - positive edge 9 - 16 USINT 13
28 0x1C X X Acknowledgment - input latch 1 - 8 USINT 14 8
29 0x1D X X Acknowledgment - input latch 9 - 16 USINT 15 9
30 O0x1E X Status of outputs 1 - 8 USINT 16
31 Ox1F X Status of outputs 9 - 16 USINT 17
Table 70: X67DM1321.L08 / X67DM1321.L12 registers
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X67 register allocation * Digital valve control modules

5.3 X67DM9331.L12

Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs USINT 1
2 0x02 X Digital outputs USINT 1
16 0x10 X X /0 mask USINT 2 2
18 0x12 X X Input filter USINT 3 3
28 0x1C X Sensor/actuator supply status USINT 4
30 Ox1E X Status of the outputs USINT 5
Table 71: X67DM9331.L12 registers
6. Digital valve control modules
6.1 X67DV1311.L08 / X67DV1311.L12
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Digital inputs 1 - 8 USINT 1
1 0x01 Digital inputs 9 - 16 USINT 2
2 0x02 X Digital outputs 1 - 8 USINT 1
3 0x03 X Digital outputs 9 - 16 USINT 2
18 0x12 X Input filter USINT 3 3
30 Ox1E Status of outputs 1 - 8 USINT 4
31 Ox1F Status of outputs 9 - 16 USINT 5
Table 72: X67DV1311.L08 / X67DV1311.L12 registers
7. Analog input modules
7.1 X67A11223
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 X Analog input 2 INT 4
4 0x04 X Analog input 3 INT 6
6 0x06 X Analog input 4 INT 8
16 0x10 X X Filter parameters USINT 9 1
30 O0x1E X Status - analog inputs USINT 10
Table 73: X67A11223 registers
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7.2 X67AI1323

X67 register allocation * Analog output modules

Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 X Analog input 2 INT 4
4 0x04 X Analog input 3 INT 6
6 0x06 X Analog input 4 INT 8
16 0x10 X X Filter parameters USINT 9 1
30 Ox1E X Status - analog inputs USINT 10
Table 74: X67A11323 registers
8. Analog output modules
8.1 X67A01223
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog output 1 INT 2
2 0x02 X Analog output 2 INT 4
4 0x04 X Analog output 3 INT 6
6 0x06 X Analog output 4 INT 8
Table 75: X67A01223 registers
8.2 X67A01323
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog output 1 INT 2
2 0x02 X Analog output 2 INT 4
4 0x04 X Analog output 3 INT 6
6 0x06 X Analog output 4 INT 8
Table 76: X67A01323 registers
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X67 register allocation * Analog mixed modules

9. Analog mixed modules

9.1 X67AM1223

Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 Analog input 2 INT 4
8 0x08 X Analog output 1 INT 2
10 0x0A X Analog output 2 INT 4
16 0x10 X X Input filter parameter (starting with rev. > A7) USINT 5 5
30 Ox1E X Status - analog inputs USINT 6
Table 77: X67AM1223 registers
9.2 X67AM1323
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog inputs 1 INT 2
2 0x02 Analog input 2 INT 4
8 0x08 X Analog output 1 INT 2
10 0x0A X Analog output 2 INT 4
16 0x10 X X Input filter parameter (starting with rev. > BO) USINT 5 5
30 Ox1E Status - analog inputs USINT 6
Table 78: X67AM1323 registers
10. Temperature modules
10.1 X67AT1322
Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 X Analog input 2 q 4
4 0x04 X Analog input 3 INT 6
6 0x06 X Analog input 4 INT 8
16 0x10 X X Filter parameters USINT 9 1
18 0x12 X X Sensor type and channel selection UINT 11 3
30 Ox1E X Status - analog inputs UINT 13
Table 79: X67AT1322 registers
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10.2 X67AT1402

X67 register allocation * Temperature modules

Register | Register Read Write Description Data type Input Output
(dec) (hex) length length
0 0x00 X Analog input 1 INT 2
2 0x02 X Analog input 2 INT 4
4 0x04 X Analog input 3 INT 6
6 0x06 X Analog input 4 INT 8
8 0x08 X Terminal temperature 1 INT 10
10 0x0A X Terminal temperature 2 INT 12
12 0x0C X Terminal temperature 3 INT 14
14 0x0E X Terminal temperature 4 INT 16
16 0x10 X X Filter parameters USINT 17 1
18 0x12 X X Sensor type and channel selection USINT 18 2
30 Ox1E X Status - analog inputs UINT 20
Table 80: X67AT1402 registers
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