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Introduction  The DeviceNet expansion board provides communications so ASDs
(adjustable speed drives) can be linked together to form a network. Using a
central PLC (Programmable Logic Controller) or PC based control system,
this network can be continuously controlled to provide supervision and
monitoring for each ASD in the system.  All ASDs can be set–up using the
keypad of one control, or connection to WorkbenchD.
DeviceNet is an open fieldbus standard for a wide range of applications in
manufacturing, process and building automation. DeviceNet standards are
maintained by the Open DeviceNet Vendor Association (ODVA).

Limited Warranty
For a period of one (1) year from the date of original purchase, BALDOR will repair or replace
without charge controls and accessories which our examination proves to be defective in
material or workmanship.  This warranty is valid if the unit has not been tampered with by
unauthorized persons, misused, abused, or improperly installed and has been used in
accordance with the instructions and/or ratings supplied.  This warranty is in lieu of any other
warranty or guarantee expressed or implied.  BALDOR shall not be held responsible for any
expense (including installation and removal), inconvenience, or consequential damage,
including injury to any person or property caused by items of our manufacture or sale.  (Some
states do not allow exclusion or limitation of incidental or consequential damages, so the
above exclusion may not apply.)  In any event, BALDOR’s total liability, under all
circumstances, shall not exceed the full purchase price of the control.  Claims for purchase
price refunds, repairs, or replacements must be referred to BALDOR with all pertinent data
as to the defect, the date purchased, the task performed by the control, and the problem
encountered.  No liability is assumed for expendable items such as fuses.

Goods may be returned only with written notification including a BALDOR Return
Authorization Number and any return shipments must be prepaid.



1–2 General Information MN1394

Safety Notice
This equipment contains voltages that may be as great as 1000 volts!
Electrical shock can cause serious or fatal injury.  Only qualified personnel
should attempt the start-up procedure or troubleshoot this equipment.
This equipment may be connected to other machines that have rotating
parts or parts that are driven by this equipment.  Improper use can cause
serious or fatal injury.  Only qualified personnel should attempt the start-up
procedure or troubleshoot this equipment.

PRECAUTIONS

 WARNING:  Do not touch any circuit board, power device or electrical
connection before you first ensure that power has been
disconnected and there is no high voltage present from this
equipment or other equipment to which it is connected.  Electrical
shock can cause serious or fatal injury.  Only qualified personnel
should attempt the start-up procedure or troubleshoot this
equipment.

 WARNING:  Be sure that you are completely familiar with the safe operation of
this equipment.  This equipment may be connected to other
machines that have rotating parts or parts that are controlled by
this equipment.  Improper use can cause serious or fatal injury.
Only qualified personnel should attempt the start-up procedure or
troubleshoot this equipment.

 WARNING:  Be sure the system is properly grounded before applying power.
Do not apply AC power before you ensure that all grounding
instructions have been followed.  Electrical shock can cause
serious or fatal injury.

 WARNING:  Do not remove cover for at least five (5) minutes after AC power is
disconnected to allow capacitors to discharge.  Dangerous
voltages are present inside the equipment.  Electrical shock can
cause serious or fatal injury.

 WARNING: Improper operation of control may cause violent motion of the
motor shaft and driven equipment.  Be certain that unexpected
motor shaft movement will not cause injury to personnel or
damage to equipment.  Peak torque of several times the rated
motor torque can occur during control failure.

 WARNING:  Motor circuit may have high voltage present whenever AC power
is applied, even when motor is not rotating.  Electrical shock can
cause serious or fatal injury.
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Physical Installation  The physical installation of the expansion board into the control
is described in the installation and operation manual for the control.  Refer
to the control manual for further details.

Figure 2-1  Expansion Board Layout  
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Figure 2-2   Connection Example

Connect all shields to Shield terminal (3)
of each control.

* TR is a Terminating resistor. 
121 ohm 1/4W, 1% is typical.

(1) 0V

(2) CAN_L

Expansion Board
Master

(5) +24V

(6) GND

*
CAN_L

CAN_H

TR

GND

(3) Shield

(4) CAN_H

Expansion Board

(1) 0V

(2) CAN_L

(5) +24V

(6) GND

(3) Shield

(4) CAN_H

24VDC External Supply
(Customer provided)

+24VDC

0V

GND
*TR

Refer to the manual for the master device for cable requirements,
termination, maximum cable lengths and other critical information.
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Termination
A few brief words about termination resistance.
What does termination or a termination resistor do?
Termination resistance is used to match the impedance of the load to the
impedance of the transmission line (cable) being used.  Unmatched
impedance causes the transmitted signal to not be fully absorbed by the
load.  This causes a portion of the signal to be reflected back into the
transmission line (noise).  If the Source impedance, Transmission Line
impedance, and Load impedance are all equal, these reflections (noise) are
eliminated.
Termination does increase load current and sometimes changes the bias
requirements and increases the complexity of the system.
What is a termination resistor?
A resistor is added in parallel with the receiver input to match the
impedance of the cable being used.  The DeviceNet specification
recommends 121 ohms, but the value should be chosen to equal as closely
as possible the characteristic impedance of the cable.
Where are these resistors placed?
Terminators or Termination resistors are placed in parallel with the receiver
at both ends of a transmission line.  This means that you should never
have more than two terminators in the system (unless repeaters are being
used).
How many resistors should my system have?
Terminators or Termination resistors are placed in parallel with the receiver
at both ends of a transmission line.  This means that you should never
have more than two terminators in the system (unless repeaters are being
used).
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Power Off Checks
1. Verify the expansion board is correctly installed in the control. 

See Section 2.
2. Verify the termination resistors are correctly set. See Section 2.
3. Verify cable connections are correct. See Section 2.

Powerup The covers may remain off to view the LED’s.  LED activity is described in
Figure 3-1.  When the Modbus Plus expansion board is powered up it will
do the following:
1. Perform a self test.
2. Verify communications.
3. Verify parameter settings for configuration.
4. Ready to go online.

Figure 3-1  LED Description 
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Note: The Network LED can only be ON when the Module LED is On
continuously, indicating that the board is ready for communications.  If the
Module LED is not On continuously, the Network LED will be Off or
flashing.

Initial Set–up for DeviceNet
Parameter settings for the Modbus option can be set from the Keypad or
WorkbenchD.  Refer to the control manual for keypad instructions or
MN794 for WorkbenchD.

Note: When setting values for parameters from WorkbenchD you are able to
select any value in the parameter’s range, i.e. –32768 to 32767. If the value
is incorrect, i.e. it doesn’t correspond to a value that can be set using the
keypad, then the Fault output parameter will be set to Parameter after
Refresh Inputs ([505] or [755]) has been changed from False to True to
False.
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29D & 30D Configuration
When Type [500] is set to DeviceNet, the parameter choices are as shown.
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38D Configuration
When Type [750] is set to DeviceNet, the parameter choices are as shown.
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TYPE  (Expansion Board Type)
Sets the type of expansion board being used.

Range: 0 : None
1 : RS485/Modbus
2 : Profibus
3 : Type 3
4 : Device Net
5 : Type 5
6 : Type 6
7 : Type 7
8 : Type 8
9 : Type 9
10 : Type 10
11 : Type 11
12 : Type 12
13 : Type 13
14 : Type 14
15 : Type 15
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Initial Set–up for DeviceNet Continued
MAC ID  
The DeviceNet node address. Known as the Media
Access Control Identifier, or MAC ID.  Before the
change can be in effect, [505] Refresh Inputs must be
toggled (made true then false).

Range: 1 to 63

Baud Rate  
Sets the communication baud rate.

Range: 0 : 125 kbaud
1 : 250 kbaud
2 : 500 kbaud

Poll Assy No 
Selects assembly numbers for Connection Object
instance 2 (the Polled I/O connection allocated by the
Pre–defined Master–Slave Connection Set). The
leftmost two digits select the producer’s path; the
rightmost two digits select the consumer’s path. A
producer transmits; a consumer receives.
Each pair of digits represents an instance in
hexadecimal format. The default value is 0x1446,
which selects assembly objects 0x14 (20 decimal) and
0x46 (70 decimal).
Before the change can be in effect, [505] Refresh
Inputs must be toggled (made true then false).

Range: 0x0000 to 0xFFFF

Other  Assy No 
Selects assembly numbers for Cyclic connection. The
leftmost two digits select the producer’s path; the
rightmost two digits select the consumer’s path. A
producer transmits; a consumer receives. 
Each pair of digits represents an instance in
hexadecimal format. The default value is 0x1446,
which selects assembly objects 0x14 (20 decimal) and
0x46 (70 decimal).
Before the change can be in effect, [505] Refresh
Inputs must be toggled (made true then false).

Range: 0x0000 to 0xFFFF

Refresh Inputs 
Used to register a change in Type [500}, MAC ID
[501], Baud Rate [502], Poll Assy NO [503] and Other
Assy NO [504]. It must be FALSE in normal operation,
and toggled TRUE then FALSE before a change in
any of these parameters is recognized.

Range: 0 : False
1 : True

Fault  
The communication fault status within the Modbus
option.
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Initial Set–up for DeviceNet Continued
Version  
The version of the expansion board. If no expansion
board is installed the version is reset to zero.

Range: 0000 to FFFF

Device Status
The status of the master and slave connection. This is
a copy of the DeviceNet Identity Object (Class 1)
Instance 1 Attribute 5 (Status). For more information
refer to the DeviceNet specification, volume II. Its
value is interpreted by examining each bit:
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Range: 0x0000 to 0xFFFF

Connxn Status
The connection status of the expansion board.
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Device Net Configuration
The Device Net expansion board is a Slave device using the predefined
master/slave connection set, as defined by the ODVA.  It is capable of
explicit messaging, as well as polled and/or COS/Cyclic I/O.

This EDS file (Electronic Data Sheets) is used by Device Net equipment to
communicate with the BBP of the Baldor Device Net expansion board.  The
Baldor EDS file is provided on a diskette that is shipped with the expansion
board.  A Device Net configuration tool, such as Allen-Bradley “Device Net
Manager” software should be used to configure the Device Net expansion
board.  The EDS file is also available on the Baldor World Wide WEB page
(www.baldor.com).

Refer to the Installation & Operation manual for your control and set the
following:
� Select DeviceNet in the TYPE parameter
� Enter a slave MAC ID
� Enter a baud rate
� Select a poll number if you intend to use Polled I/O or Cyclic

messaging
� Toggle REFRESH INPUTS from TRUE to FALSE.
� Check the FAULT parameter for error messages, rectify if necessary

When setting values for parameters from WorkbenchD you are able to
select any value in the parameter’s range, i.e. –32768 to 32767. If the value
is incorrect, i.e. it doesn’t correspond to a value that can be set using the
keypad, then the FAULT output parameter will be set to PARAMETER after
REFRESH INPUTS has been changed from TRUE to FALSE.

Settings Device Net requires the following settings for Baldor Controls:
Vendor ID = 265
Device Type = 2 (for DC controls) or 19 (for AC controls).
Product Code = 4 digit name or number of the control
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Configuring the PLC/Master
Other than setting the TEC Option Type, Address, Baud Rate and Assy Poll
NO or Other Assy NO, all configuration is done using a DeviceNet
configuration tool, such as DeviceNet Manager. Refer to the documentation
for your configuration tool.

Access Drive Parameters
Three methods of accessing drive parameter information are supported:
� Explicit messaging, connection instance ID #1. Allows individual

access to any tag within the control. It also provides conformance with
the DeviceNet Drive profiles.

� Polled I/O connection, connection instance ID #2. Allows access to
tags within the control by means of assembly objects. Some of the
assembly objects defined in the DeviceNet Drive profile are
supported, as well as some unique to this product.

� Cyclic connection, connection instance ID#3. Allows a drive to
regularly report diagnostic and parameter values to a DeviceNet
master, without being prompted.

Explicit Messaging
Through explicit messaging, the DeviceNet board allows access to any tag
within the control. It can cause the drive to save and restore parameters
and similar commands, and it also supports Motor Data, Control Supervisor
and AC/DC Drive Objects defined in the DeviceNet Specification, volume II,
chapter 6. Explicit messages are identified by a class number, instance
number and attribute number.
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Access Drive Parameters  Continued
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Identity Object
For details, refer to the DeviceNet Standard Volume 2, Chapter 6 which
defines the Identity Object.
Class = 0x01
Instance = 0x01
The following Identity Object attributes are supported:
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Message Router Object
For details, refer to the DeviceNet Standard Volume 2, Chapter 6 which
defines the Message Router Object.
Class = 0x02
Instance = 0x01
The following Objects are supported:
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DeviceNet Object
For details, refer to the DeviceNet Standard Volume 2, Chapter 6 which
defines the DeviceNet Object.
Class = 0x03
Instance = 0x01
The following Identity Object attributes are supported:
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Assembly Object
For details, refer to the DeviceNet Standard Volume 2, Chapter 6 which
defines the Identity Object.
Class = 0x04
For range of instance numbers, refer to Polled I/O.

DeviceNet Connection Object
For details, refer to the DeviceNet Standard Volume 2, Chapter 6 which
defines the Identity Object.
Class = 0x05
Instance = 0x01
The following Identity Object attributes are supported:

������
�������� ���
�������

� "�'�


� 6���'��
!�,�


� ��'�������	'��!���++
�

� 8�����
�!����
�����!��

� �����/
�!����
�����!��

� 6����'	!��//!�#'�'��
������

; 8�����
�!��//!�#'�'��
������

> �����/
�!����
�����!��I


= �9�
��
�!�'��
�!�'�


�� C'��#��+!��/
���!'�����

�� 8�����
�!����
�����!�'�#!	
�+�#

�� 8�����
�!����
�����!�'�#

�� �����/
�!����
�����!�'�#!	
�+�#

�� �����/
�!����
�����!�'�#!	
�+�#

�; 8���������!��#�1��!��/




Hardware Setup 3–9MN1394

Motor Data Object
This class forms part of the DeviceNet drive profile, and is described in the
DeviceNet Standard Volume II.
Class = 0x28
Instance = 0x01
Mapping attributes within this class to drive parameters varies with drive
model.

Control Supervisor Object
This class forms part of the DeviceNet drive profile, and is described in the
DeviceNet Standard Volume II.
Class = 0x29
Instance = 0x01
Mapping attributes within this class to drive parameters varies with drive
model.

AC/DC Drive Object
This class forms part of the DeviceNet drive profile, and is described in the
DeviceNet Standard Volume II.
Class = 0x29
Instance = 0x01
Mapping attributes within this class to drive parameters varies with drive
model.

The following pages provide details for the Motor Data, Control Supervisor
and the AC/DC Drive objects.
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Motor Data Object. Class code 28hex.
Refer to DeviceNet Object Library, volume II, chapter 6.  Supported attributes are:
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Motor Control Supervisor Object. Class code 29hex.
Refer to DeviceNet Object Library, volume II, chapter 6.  Supported attributes are:
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AC/ DC Drive attributes. Class code 2Ahex.
Refer to DeviceNet Object Library, volume II, chapter 6.  Supported attributes are:
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Motor Data Object. Class code 28hex.
Refer to DeviceNet Object Library, volume II, chapter 6.  Supported attributes are:
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Motor Control Supervisor Object. Class code 29hex.
Refer to DeviceNet Object Library, volume II, chapter 6.  Supported attributes are:
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Motor Control Supervisor Object. Class code 29hex.  Continued
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AC/ DC Drive attributes. Class code 2Ahex.
Refer to DeviceNet Object Library, volume II, chapter 6.  Supported attributes are:
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Drive Tag Access
DeviceNet master devices can access drive tags as follows:
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Within each class and instance, the following attributes can be returned by a Get
operation, and written by a Set operation:
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The Data Value is accessible by a get_attribute_single operation. The other
attributes can be read only by a get_attributes_all operation.
Data types conform to the following table:
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Note that STRING type values are not supported and will report an error if an
attempt is made to read one.
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Remote Configuration
DeviceNet master devices may send commands to the drive, for example, to save
parameters and to return the status of saving. These commands are accessed as
follows:
Class = 0x7F
Instance = 1
These are the functions that are available:
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Polled I/O Connection
Polled I/O connections allow several parameter values to be passed in one
transaction. Lists of parameters to be written to and read from the drive are defined
in assembly objects. The user is able to choose from a list of pre–defined assembly
object instances, and a DeviceNet technology box can have one instance operative
in each direction at any time.
Instances 0x14 and 0x46 are defined by the DeviceNet specification, other instances
are specific to Baldor DeviceNet expansion boards. Baldor specific instances
indicate the drive tag number that is accessed in each case. All integer values are
presented with the low order byte first (in even byte numbers within an assembly
object structure) and high order byte last (in odd byte numbers). The following
instance numbers are supported:
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Instance 0x14
Applicable to drive type: All
Access: Write to Expansion Board
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Instance 0x16
Applicable to drive type: All
Access: Read from Expansion Board
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� Tag 291 is the destination of a link. To set its value, the link must be disconnected.
� Remote setpoint (tag 245) operates only in Remote Reference Comms mode.
� Tag 339 is a miniLINK value. To set speed setpoint, it must be connected using
one of the drive’s internal links.
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Instance 0x64
Applicable to drive type: 38D
Access: Write to Expansion Board
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Instance 0x65
Applicable to drive type: 38D
Access: Write to Expansion Board
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Instance 0x66
Applicable to drive type: 29D, 30D
Access: Write to Expansion Board
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Instance 0x67
Applicable to drive type: 29D, 30D
Access: Write to Expansion Board
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Instance 0x6E
Applicable to drive type: 38D
Access: Read from Expansion Board
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Instance 0x70
Applicable to drive type: 38D
Access: Read from Expansion Board
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Instance 0x71
Applicable to drive type: 29D, 30D
Access: Read from Expansion Board
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Instance 0x72
Applicable to drive type: 29D, 30D
Access: Read from Expansion Board
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Section 4
Troubleshooting

Troubleshooting 4–1MN1394

Two LEDs report the status of the DeviceNet expansion board.
Figure 4-1  LED Description 
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Note: The Network LED can only be ON when the Module LED is On
continuously, indicating that the board is ready for communications.  If the
Module LED is not On continuously, the Network LED will be Off on
flashing.
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Table 4-2  Network LED
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Table 4-3  TEC Option Fault
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Table 4-4  Device Status
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