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Important User 
Information

Because of the variety of uses for the products described in this 
publication, those responsible for the application and use of this 
control equipment must satisfy themselves that all necessary steps 
have been taken to assure that each application and use meets all 
performance and safety requirements, including any applicable laws, 
regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown 
in this guide are intended solely for purposes of example. Since there 
are many variables and requirements associated with any particular 
installation, Allen-Bradley does not assume responsibility or liability 
(to include intellectual property liability) for actual use based upon the 
examples shown in this publication.

Allen-Bradley publication SGI-1.1, Safety Guidelines for the 
Application, Installation, and Maintenance of Solid-State Control 
(available from your local Allen-Bradley office), describes some 
important differences between solid-state equipment and 
electromechanical devices that should be taken into consideration 
when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in whole 
or in part, without written permission of Allen-Bradley Company, 
Inc., is prohibited.

Throughout this manual we use notes to make you aware of safety 
considerations. For example:  

Attention statements help you to:

l identify a hazard
l avoid the hazard
l recognize the consequences 

© 1999 Rockwell International Corporation. All rights reserved. 

Printed in the United States of America.

UL and cUL are registered trademarks of Underwriters Laboratories.

ATTENTION

!
This symbol identifies information about practices 
or circumstances that can lead to personal injury or 
death, property damage or economic loss. 

TIP This symbol identifies information that is critical 
for successful application and understanding of the 
product.



Table of Contents

Chapter:  1 Safety
Using the ULTRA 100 Series, Digital Servo Drive with DeviceNet . . 1-1

Your Responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2
Electrical Hazards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2

Voltage Potentials   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3
Motor Power Cabling   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3
Shield Termination  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-4

Mechanical Hazards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6
Stored Energy Hazards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7
Safety Guidelines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8

Chapter:  2 Introduction
Purpose of this manual  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1
DeviceNet Interface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1

Predefined Master/Slave Connection Set  . . . . . . . . . . . . . . . 2-2
Explicit Response/Request Messages  . . . . . . . . . . . . . . . . . . 2-2
Polled I/O Command/Response Messages  . . . . . . . . . . . . . . 2-2
Change-of-State/Cyclic Messages  . . . . . . . . . . . . . . . . . . . . . 2-3

Chapter:  3 Connect to the DeviceNet network
Wiring the open-style connector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2

Chapter:  4 Network configuration of ULTRA 100 Drive with DeviceNet
Setting rotary DIP switches to node address and data rate . . . . . . . 4-1
Configuring the Network using Software . . . . . . . . . . . . . . . . . . . . . . . 4-2

Creating the EDS File . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
Modifying ULTRA 100 Drive with DeviceNet Configuration Data . . . 4-7

Appendix:   A Using Messaging with a 
1747-SDN DeviceNet Scanner
Getting Started  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-1

Understanding Messaging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-1
The Scanner Module  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-1

Communicating with Your Device’s Input/Output Data  . . . . . . . . . . .A-2
Communicating with the SLC 500 Processor . . . . . . . . . . . . . . . . . . . .A-3
Scanner Module Tables  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-5

Scanner Module Configuration Table (SCT)   . . . . . . . . . . . . .A-5
Scan List Table (SLT)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-5

RSNetworx for DeviceNet Software . . . . . . . . . . . . . . . . . . . . . . . . . . .A-6
Explicit Messaging with the 1747-SDN Scanner . . . . . . . . . . . . . . . . .A-6

How it Works  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-6
How to Format the Explicit Message Transaction block  . . . . . .A-7
1 Publication 1398-5.4 - December 1999



Table of Contents - 2        
Appendix:   B Polled I/O Examples
Example 1:
RAM Index Setup and Move . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B-2

Select Command and Response Assembly Object Data . . . . . . .B-2
Set the Logic Command Mask (Parameter 287) . . . . . . . . . . . . . .B-6
Enable the 1747-SDN Scanner  . . . . . . . . . . . . . . . . . . . . . . . . . . . .B-8
Enable Host Index Control  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B-8
Set the RAM Index type for Absolute Move  . . . . . . . . . . . . . . . .B-11
Set the RAM Index Position Using User Defined Scaling . . . . .B-13
Start Index Command  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B-16

Example 2:
Display the Current Position in User Units . . . . . . . . . . . . . . . . . . . . .B-17

Select Command and Response Assembly Object Data . . . . . .B-17
Enable the 1747-SDN Scanner  . . . . . . . . . . . . . . . . . . . . . . . . . . .B-23
Read Current Motor Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B-23

Appendix:   C Explicit Message Examples
Example 1:
RAM Index Setup and Move . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C-2

Enable Host Index Control  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C-2
Set the RAM Index Type for Absolute Move . . . . . . . . . . . . . . . . .C-6
Set the RAM Index Position Using User Defined Scaling . . . . . .C-9
Start Index Command  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C-13

Example 2: 
Display the Current Position in User Units . . . . . . . . . . . . . . . . . . . . .C-17

Read the Current Motor Position  . . . . . . . . . . . . . . . . . . . . . . . . .C-17

Appendix:   D Programming Reference
Object Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-2

How Objects Affect Behavior  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-3
The Defined Object Interface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-3
Object Addressing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-4

Data Type Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-5
Identity Object (Class ID 01H)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-5
Message Router Object (Class ID 02H)  . . . . . . . . . . . . . . . . . . . . . . . . .D-8
DeviceNet Object (Class ID 03H)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-8
Assembly Object (Class ID 04H)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-10

Logic Command  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-13
Torque Override  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-14
Integrator Inhibit   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-14
Follower Enable   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-14
Operation Mode Override  . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-14
Selection Table of Presets  . . . . . . . . . . . . . . . . . . . . . . . . . . .D-15
Start Index  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-15
Define Home  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-15
Disable Serial   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-15
Publication 1398-5.4 - December 1999 



        Table of Contents - 3
Remove COMMAND Offset   . . . . . . . . . . . . . . . . . . . . . . . . . .D-15
Start Homing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-16
Fault Reset  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-16
Enable   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-16

Feedback Data Pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-16
Command Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-17
Logic Status Definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-19

Brake Active  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-19
Drive Ready  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-19
Torque Override  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-19
Integrator Inhibit   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
Follower Enable   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
Operation Mode Override  . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
Preset Select A, B, C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
At Home  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
Sequence Complete   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
In Motion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
In Dwell   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
Registration Detected  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-20
Fault Reset  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-21
Enable Active   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-21

DeviceNet Communication Fault Action  . . . . . . . . . . . . . . . . . . .D-21
Using Explicit Messaging to Control the ULTRA 100  . . . . . . . . .D-22

DeviceNet Connection Object (Class ID 05H) . . . . . . . . . . . . . . . . . . .D-23
Parameter Object (Class ID 0FH)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-24

New Parameters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-58
Using the Fault Configured Input . . . . . . . . . . . . . . . . . . . . . . . . . .D-61
Get_Attribute_All Response  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D-64

Parameter Group Object (Class ID 10H)  . . . . . . . . . . . . . . . . . . . . . . .D-66
Acknowledge Handler Object (Class ID 2BH) . . . . . . . . . . . . . . . . . . .D-76

Appendix:   E Problem Solving
Operator-level diagnostics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-1

LED displays  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-1
Node Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-3
Device Failure - LED Status Check . . . . . . . . . . . . . . . . . . . . . . . . . E-3
Scanner Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-3
Wiring Problems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-4
Power Supply Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-4
Cable Installation and Design Problems  . . . . . . . . . . . . . . . . . . . . E-5
Adjusting the Physical Network Configuration . . . . . . . . . . . . . . . E-5

Appendix:   F Specifications
DeviceNet Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-1
Publication 1398-5.4 - December 1999



Table of Contents - 4        
Publication 1398-5.4 - December 1999 



Chapter 1

Safety

Using the ULTRA 100 Series, 
Digital Servo Drive with 
DeviceNet

,W�LV�UHFRPPHQGHG�WKDW�\RX�DOVR�UHDG�WKH�8/75$�����6HULHV�,QVWDOODWLRQ�0DQXDO�
�SXEOLFDWLRQ�����������LQ�DGGLWLRQ�WR�WKLV�PDQXDO�EHIRUH�DWWHPSWLQJ�WR�LQVWDOO�RU�
RSHUDWH�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��%\�UHDGLQJ�WKH�PDQXDOV�\RX�
ZLOO�EHFRPH�PRUH�IDPLOLDU�ZLWK�VDIH�SUDFWLFHV�DQG�SURFHGXUHV�IRU�RSHUDWLRQ�RI�
WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��7KLV�PDQXDO�SURYLGHV�'HYLFH1HW�
VSHFLILF�LQIRUPDWLRQ��8VH�WKH�8/75$�����6HULHV�,QVWDOODWLRQ�0DQXDO��SXEOLFDWLRQ�
����������IRU�UHIHUHQFH�LQIRUPDWLRQ�DERXW�LQWHUIDFH�ZLWK�WKH�GULYH�

Your Responsibilities

7KH�HTXLSPHQW�GHVFULEHG�LQ�WKHVH�PDQXDOV�DUH�LQWHQGHG�IRU�XVH�LQ�DQ�LQGXVWULDO�
HQYLURQPHQW��3HUVRQDO�LQMXU\�DQG�GDPDJH�WR�HTXLSPHQW�FDQ�UHVXOW�IURP�QRW�
IROORZLQJ�DOO�DSSOLFDEOH�VDIHW\�FRGHV��SURFHGXUHV��DQG�UHTXLUHPHQWV��

$V�D�TXDOLILHG�XVHU�RU�LQVWDOOHU�RI�WKLV�GHYLFH��\RX�DUH�UHVSRQVLEOH�IRU�
GHWHUPLQLQJ�WKH�VXLWDELOLW\�RI�WKH�SURGXFW�IRU�WKH�LQWHQGHG�DSSOLFDWLRQ��
5RFNZHOO�$XWRPDWLRQ�LV�QHLWKHU�UHVSRQVLEOH�QRU�OLDEOH�IRU�LQGLUHFW�RU�DQ\�
FRQVHTXHQWLDO�GDPDJH�UHVXOWLQJ�IURP�WKH�LQDSSURSULDWH�XVH�RI�WKLV�SURGXFW��

$�TXDOLILHG�SHUVRQ�RU�LQVWDOOHU�LV�VRPHRQH�ZKR�LV�IDPLOLDU�ZLWK�DOO�VDIHW\�
UHTXLUHPHQWV�DQG�HVWDEOLVKHG�VDIHW\�SUDFWLFHV�UHODWLQJ�WR�WKH�LQVWDOODWLRQ��
RSHUDWLRQ��DQG�PDLQWHQDQFH�RI�WKLV�HTXLSPHQW��)RU�PRUH�GHWDLOHG�GHILQLWLRQV��
UHIHU�WR�,(&�����

,W�LV�UHFRPPHQGHG�WKDW�DQ\RQH�ZKR�RSHUDWHV�RU�PDLQWDLQV�HOHFWULFDO�RU�
PHFKDQLFDO�HTXLSPHQW�VKRXOG�KDYH�D�EDVLF�NQRZOHGJH�RI�)LUVW�$LG��$V�D�
PLQLPXP��WKH\�VKRXOG�NQRZ�WKH�ORFDWLRQ�RI�)LUVW�$LG�HTXLSPHQW��DQG�WKH�
LGHQWLW\�RI�WKH�GHVLJQDWHG�)LUVW�$LG�SHUVRQQHO�LQ�WKH�DUHD�
1 Publication 1398-5.4 - December 1999



1-2        Safety
Installation $�VDIH�DWWLWXGH�LV�HVVHQWLDO�WR�´ZRUNLQJ�VDIHµ�LQ�DQ�,QGXVWULDO�(QYLURQPHQW��
%HLQJ�VDIH�LV�LPSRUWDQW�WR�\RX�DQG�WKRVH�ZRUNLQJ�DURXQG�\RX��6DIHW\�ODEHOLQJ�
RQ�HTXLSPHQW�GRHV�QRW�UHSUHVHQW�DQ�DOO�LQFOXVLYH�VHW�RI�LQVWUXFWLRQ�WR�HQVXUH�
VDIH�RSHUDWLRQ�RI�HTXLSPHQW��6DIHW\�ODEHOLQJ�LV�RQO\�PHDQW�WR�EH�D�JXLGH�DQG�
UHPLQGHU�RI�VDIHW\�KD]DUGV��<RX�VKRXOG�NQRZ�ZKDW�KD]DUGV�DUH�DVVRFLDWHG�ZLWK�
HTXLSPHQW�LQ�\RXU�DUHD�EHIRUH�DWWHPSWLQJ�DQ\�ZRUN�RQ�DQ\�HTXLSPHQW��,I�\RX�
ZLVK�IXUWKHU�LQIRUPDWLRQ��SOHDVH�FRQWDFW�\RXU�QHDUHVW�VDIHW\�UHSUHVHQWDWLYH���

7KH�JHQHUDO�KD]DUGV�WKDW�PD\�EH�HQFRXQWHUHG�ZLWK�WKH�XVH�RI�WKLV�HTXLSPHQW�
DUH��HOHFWULFDO��PHFKDQLFDO��DQG�VWRUHG�HQHUJ\�

Electrical Hazards 3URSHU�VL]LQJ�DQG�LQVWDOODWLRQ�SURFHGXUHV�DUH�UHTXLUHG�IRU�HOHFWULFDO�SRZHU�
HTXLSPHQW�LQ�DQ�LQGXVWULDO�HQYLURQPHQW��,QVWDOODWLRQ�PXVW�EH�XQGHUWDNHQ�E\�
TXDOLILHG�SHUVRQQHO����������

ATTENTION

!
2EVHUYH�DOO�DSSOLFDEOH�ORFDO��QDWLRQDO��DQG�LQWHUQDWLRQDO�
VDIHW\�FRGHV�ZKHQ�XVLQJ�WKLV�HTXLSPHQW��

:LULQJ�SUDFWLFHV��JURXQGLQJ��GLVFRQQHFWV��DQG�RYHU�FXUUHQW�
SURWHFWLRQ�DUH�RI�SDUWLFXODU�LPSRUWDQFH��

)DLOXUH�WR�REVHUYH�VDIHW\�FRGHV�FRXOG�UHVXOW�LQ�SHUVRQDO�
LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW��

ATTENTION

!
+LJK�YROWDJH�LV�SUHVHQW�RQ�WKH�WHUPLQDOV�RI�WKH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW��

$IWHU�UHPRYLQJ�SRZHU��FKHFN�IRU�UHPDLQLQJ�YROWDJH�EHIRUH�
PDNLQJ�RU�UHPRYLQJ�DQ\�FRQQHFWLRQ��

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW��

ATTENTION

!
*URXQG�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�HQFORVXUH��

(QVXUH�WKDW�WKH�GHYLFH�HQFORVXUH�LV�FRQQHFWHG�WR�D�VDIHW\�
�HDUWK��JURXQG��

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW��
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Safety        1-3
Voltage Potentials

9ROWDJH�SRWHQWLDOV�IRU�WKH�LQWHUQDO�DPSOLILHU�FLUFXLWU\�YDU\�IURP�����9ROWV�
DERYH�WR���� 9ROWV�EHORZ�HDUWK�JURXQG�ZLWK�D�����9ROW�LQSXW��9ROWDJHV�FDQ�
H[FHHG�����9'&�RU�����9$&�ZLWKLQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��
$OO�FLUFXLWV��LQFOXGLQJ�WKH�FRQQHFWLRQV�RQ�WKH�IURQW�SDQHO��VKRXOG�EH�FRQVLGHUHG�
´KRWµ�ZKHQ�SRZHU�LV�FRQQHFWHG�DQG�DIWHU�SRZHU�LV�UHPRYHG�IRU�WKH�OHQJWK�RI�
WLPH�VSHFLILHG�LQ�WKH�ZDUQLQJ�RQ�WKH�IURQW�RI�WKH�DPSOLILHU�

Motor Power Cabling

7HUPLQDO�EORFN�FRQQHFWLRQV���WKURXJK���FRQQHFW�WKH�GHYLFH�WR�WKH�ZLQGLQJV�RI�
WKH�PRWRU��,I�WKHVH�FRQQHFWLRQV�JHW�FURVVHG��WKH�PRWRU�FDQ�LPPHGLDWHO\�VWDUW�
WR�UXQ�ZLWK�QR�FRQWURO��DW�IXOO�USP�������������

ATTENTION

!
6WDWLF�GLVFKDUJH�RFFXUULQJ�DW�WKH�'HYLFH1HW�FRQQHFWRU�RQ�
WKH�8/75$�����ZLWK�'HYLFH1HW�PD\�FDXVH�D�PDOIXQFWLRQ�

6WDWLF�FRQWURO�SUHFDXWLRQV�DUH�UHTXLUHG�ZLWK�ZLUH�
FRQQHFWLRQV�WR�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��
5HIHU�WR�*XDUGLQJ�$JDLQVW�(OHFWURVWDWLF�'DPDJH���SXEOLFDWLRQ�
������������RU�RWKHU�DSSOLFDEOH�(6'�SURWHFWLRQ�KDQGERRN�

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�

ATTENTION

!
/RRVH�HOHFWULFDO�FRQWDFWV�FDQ�FDXVH�D�ILUH�

6ROGHU�RQ�FRQWDFWV�FDQ�ORRVHQ�RYHU�WLPH��'R�QRW�WLQ�
�VROGHU��H[SRVHG�OHDGV�RQ�FDEOHV�JRLQJ�WR�KLJK�YROWDJH�
WHUPLQDOV��

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SUDFWLFH�FRXOG�UHVXOW�LQ�
LQWHUPLWWHQW�VHUYLFH�DQG�RU�GDPDJH�WR�HTXLSPHQW��

ATTENTION

!
:LUH�PRWRU�VLJQDO�FRQQHFWLRQV�FRUUHFWO\�EHWZHHQ�WKH�
PRWRU�DQG�DPSOLILHU�

(QVXUH�5�6��7��DQG�JURXQG�FRQQHFWLRQV�DUH�FRUUHFW�EHIRUH�
DWWDFKLQJ�D�PRWRU�LQWR�D�V\VWHP��,I�ZLUHV�DUH�FURVVHG��
PRWRUV�FDQ�LPPHGLDWHO\�UXQ�DW�IXOO�USPV�ZLWK�QR�FRQWURO�

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FDQ�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�
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1-4        Safety
Shield Termination

0RWRU�SRZHU�FDEOHV�DUH�VKLHOGHG��7KH�SRZHU�FDEOH�VKLHOG�LV�GHVLJQHG�WR�EH�
JURXQGHG�GXULQJ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�LQVWDOODWLRQ��$�VPDOO�
SRUWLRQ�RI�WKH�FDEOH�MDFNHW�LV�VWULSSHG��ZKLFK�H[SRVHV�WKH�VKLHOG�ZLUHV��7KH�
H[SRVHG�DUHD�PXVW�EH�FODPSHG�DW�WKH�ERWWRP�RI�WKH�DPSOLILHU�FKDVVLV�XVLQJ�WKH�
FODPS�SURYLGHG��,W�LV�FULWLFDO�IRU�(0&�SHUIRUPDQFH�WKDW�WKH�VKLHOG�ZLUHV�EH�
FODPSHG�DJDLQVW�WKH�DUHD�RI�WKH�FKDVVLV�ZKLFK�LV�QRW�SDLQWHG���������

Terminal block for DC bus and motor connections

                          Position Identifier Description

1 DC BUS+ DC Bus+ voltage

2 DC BUS- DC Bus- voltage

3 L1 (Line 1) 100-240 VAC input power

4 L2/N (Line 2) 100-240 VAC input power

5 Ground Symbol Safety (earth) ground

6 R R phase power to motor

7 S S phase power to motor

8 T T phase power to motor

9 Ground Symbol Motor case ground

ATTENTION

!
(QVXUH�DOO�PRWRU�ZLULQJ�LV�FRQQHFWHG�VHFXUHO\�WR�WKH�
WHUPLQDOV�RQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�

/RRVH�ZLUHV�FDQ�FDXVH�ILUH�DQG�RU�VWUD\�VWDWLF�GLVFKDUJH��
$OZD\V�UHPRYH�SRZHU�EHIRUH�PDNLQJ�RU�UHPRYLQJ�DQ\�
FRQQHFWLRQ�RQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�

ATTENTION

!
*URXQG�VKLHOGLQJ�RQ�SRZHU�FDEOHV�

+LJK�YROWDJH�SRWHQWLDOV�FDQ�EH�GLVFKDUJHG�IURP�WKH�VKLHOG��
LI�LW�LV�QRW�JURXQGHG�WR�WKH�HQFORVXUH�RI�WKH�GHYLFH�

)DLOXUH�WR�JURXQG�D�VKLHOGHG�SRZHU�FDEOH�WR�WKH�GHYLFH�FDQ�
UHVXOW�LQ�SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW��
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Safety        1-5
Figure 1.1 
Motor Power EMC Shield Connection (on bottom of Drive)  

ATTENTION

!
'R�QRW�FRQQHFW�WR�WKH�LQWHUQDO�FLUFXLWU\�RI�WKH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW�

7HUPLQDO�DQG�SOXJ�FRQQHFWLRQV�RQ�WKH�IURQW�SDQHO�DUH�WKH�
RQO\�SRLQWV�ZKHUH�FRQQHFWLRQV�VKRXOG�EH�PDGH��

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�

ATTENTION

!
7KH�'&��WHUPLQDO�FRQQHFWRU�VKRXOG�QHYHU�EH�FRQQHFWHG�WR�
HDUWK�JURXQG�

7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�UHTXLUHV�D�IORDWLQJ�
'&�EXV�

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�

Masked areaShield

Cable Jacket

T

Power cable shield termination clamp on bottom of  DDM-005, DDM-009 and DDM-019

Power cable shield termination clamp on bottom of DDM-005(X) DN, DDM-009(X) DN, DDM-019(X) DN.
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1-6        Safety
Mechanical Hazards 0HFKDQLFDO�KD]DUGV�DUH�W\SLFDOO\�DVVRFLDWHG�ZLWK�WKH�DXWRPDWLF�PRYHPHQW�RI�
PDFKLQH�FRQWUROOHG�URWDWLQJ�DQG�UHFLSURFDWLQJ�HTXLSPHQW��$SSURSULDWH�
SUHFDXWLRQV�PXVW�EH�WDNHQ�WR�HQVXUH�SRZHU�WR�WKH�GHYLFH�LV�GLVFRQQHFWHG�
EHIRUH�SHUVRQQHO�KDYH�DFFHVV�WR�WKH�PRYLQJ�SDUWV�RI�D�V\VWHP�������������

ATTENTION

!
6HFXUH�PRXQWLQJ�RI�DOO�PRYLQJ�FRPSRQHQWV�EHIRUH�
SRZHULQJ�D�V\VWHP�

0RWRUV�DQG�OLQNDJHV�PXVW�EH�VHFXUHO\�PRXQWHG�EHIRUH�D�
V\VWHP�LV�RSHUDWHG��'LVDVVHPEOHG�HTXLSPHQW�VKRXOG�EH�
DSSURSULDWHO\�LGHQWLILHG��WDJJHG�RXW��DQG�DFFHVV�WR�HOHFWULFDO�
SRZHU�UHVWULFWHG��ORFNHG�RXW���

)DLOXUH�WR�REVHUYH�WKHVH�VDIHW\�SURFHGXUHV�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�

ATTENTION

!
5HVWULFW�FDVXDO�FRQWDFW�WR�HTXLSPHQW�

7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�DQG�DQ\�H[WHUQDO�
VKXQW�GHYLFHV�VKRXOG�EH�LQVWDOOHG�LQ�DQ�LQGXVWULDOO\�UDWHG�
FDELQHW�WR�SURYLGH�GHYLFH�SURWHFWLRQ�DQG�UHVWULFWHG�DFFHVV�

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
H[SRVXUH�WR�HOHFWULFDO�KD]DUGV�DQG�RU�GDPDJH�WR�
HTXLSPHQW�

ATTENTION

!
$YRLG�FRQWDPLQDWLQJ�HOHFWURQLF�FRPSRQHQWV��

3URYLGH�D�TXDOLW\�DLU�VRXUFH�WR�FDELQHWV��IUHH�RI�GHEULV��RLO��
FRUURVLYHV��RU�HOHFWULFDOO\�FRQGXFWLYH�FRQWDPLQDWHV��$OO�
FDELQHWV�VKRXOG�KDYH�VFKHGXOHG�LQVSHFWLRQV�DQG�EH�FOHDQHG�
DV�QHHGHG�

)DLOXUH�WR�REVHUYH�WKHVH�VDIHW\�SURFHGXUHV�FRXOG�UHVXOW�LQ�
EUHDNGRZQ�DQG�RU�GDPDJH�WR�HTXLSPHQW��
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Safety        1-7
Stored Energy Hazards 6WRUHG�HQHUJ\�KD]DUGV�DUH�ERWK�HOHFWULFDO�DQG�PHFKDQLFDO�

(OHFWULFDO�KD]DUGV�FDQ�EH�DYRLGHG�E\�GLVFRQQHFWLQJ�WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�IURP�LWV�SRZHU�VRXUFH�DQG�PHDVXULQJ�WKH�'&�EXV�YROWDJH�WR�YHULI\�
LW�LV�DW�D�VDIH�OHYHO��:DLW�IRU�WKH�WLPH�LQGLFDWHG�LQ�WKH�ZDUQLQJ�RQ�WKH�IURQW�RI�
WKH�DPSOLILHU�SULRU�WR�UHPRYLQJ�WKH�SURWHFWLYH�FRYHU�RU�WRXFKLQJ�DQ\�
FRQQHFWLRQV��������

0HFKDQLFDO�KD]DUGV�UHTXLUH�D�ULVN�DQDO\VLV�RQ�WKH�HIIHFWV�RI�DQ\�VWRUHG�
PHFKDQLFDO�HQHUJ\��DV�ZHOO�DV�WKH�SRWHQWLDO�IRU�WKH�FRQYHUVLRQ�RI�HOHFWULFDO�
HQHUJ\�VWRUHG�LQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�EHLQJ�FRQYHUWHG�WR�
PHFKDQLFDO�HQHUJ\��$XWRPDWLF�PRYHPHQW�RI�PDFKLQH�FRQWUROOHG�URWDWLQJ�DQG�
UHFLSURFDWLQJ�HTXLSPHQW�FDQ�RFFXU�IURP�WKH�VWRUHG�HQHUJ\�LQ�D�V\VWHP�����

ATTENTION

!
+LJK�YROWDJH�LV�SUHVHQW�RQ�WKH�'&�%XV�DQG�WHUPLQDO�EORFN�
FRQQHFWLRQV�IRU�VHYHUDO�PLQXWHV�DIWHU�HOHFWULFDO�SRZHU�LV�
UHPRYHG�

0HDVXUH�UHPDLQLQJ�YROWDJH�RQ�WKH�WHUPLQDO�EORFN�SULRU�WR�
UHPRYLQJ�WKH�SURWHFWLYH�FRYHU�RU�WRXFKLQJ�DQ\�FRQQHFWLRQV�

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW��

ATTENTION

!
+LJK�HQHUJ\�LV�WHPSRUDULO\�VWRUHG�LQ�V\VWHP�FRPSRQHQWV��
HYHQ�ZKHQ�HTXLSPHQW�LV�VWRSSHG�

+LJK�HOHFWULFDO�DQG�PHFKDQLFDO�HQHUJ\�FDQ�EH�VWRUHG�LQ�
GHYLFHV�DQG�V\VWHP�OLQNDJHV��&KHFN�DQG�GLVVLSDWH�DQ\�VWRUHG�
HQHUJ\�EHIRUH�ZRUNLQJ�RQ�HTXLSPHQW��

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�
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1-8        Safety
Safety Guidelines 7KH�IROORZLQJ�SRLQWV�VKRXOG�EH�REVHUYHG�IRU�WKH�VDIHW\�RI�SHUVRQQHO�DQG�
HTXLSPHQW��

• 6\VWHP�DQG�VDIHW\�GRFXPHQWDWLRQ�PXVW�EH�PDGH�DYDLODEOH�DQG�REVHUYHG�DW�
DOO�WLPHV�

• 2QO\�TXDOLILHG�SHUVRQQHO��IDPLOLDU�ZLWK�WKH�HTXLSPHQW��DUH�SHUPLWWHG�WR�
LQVWDOO��RSHUDWH��DQG�PDLQWDLQ�LW�

• $OO�QRQ�TXDOLILHG�SHUVRQQHO�DUH�SK\VLFDOO\�UHVWULFWHG�IURP�WKH�HTXLSPHQW�

• 6\VWHPV�PXVW�EH�LQVWDOOHG�LQ�DFFRUGDQFH�ZLWK�DOO�DSSOLFDEOH�VDIHW\�DQG�
UHJXODWRU\�FRGHV�

• 7KH�HTXLSPHQW�LV�LQWHQGHG�IRU�SHUPDQHQW�FRQQHFWLRQ�WR�D�PDLQ�SRZHU�
LQSXW��,W�LV�QRW�LQWHQGHG�IRU�XVH�ZLWK�D�SRUWDEOH�SRZHU�LQSXW������

ATTENTION

!
&RPPLVVLRQLQJ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�FDQ�
GLVUXSW�QHWZRUN�FRPPXQLFDWLRQV��(QVXUH�\RXU�GHYLFH�LV�
QRW�FRQQHFWHG�WR�D�OLYH�'HYLFH1HW�QHWZRUN��

6HW�WKH�QRGH�DGGUHVV�DQG�'DWD�5DWH�YLD�WKH�URWDU\�',3�
VZLWFKHV�ZLWK�WKH�'HYLFH1HW�FDEOH�GLVFRQQHFWHG�IURP�WKH�
8/75$�����'ULYH�ZLWK�'HYLFH1HW�RU�WKH�SRZHU�WXUQHG�RII�
DW�LWV�VXSSO\�

ATTENTION

!
7R�VDIHO\�VKXWGRZQ��GR�QRW�WRJJOH�WKH�(1$%/(�LQSXW�
FRPPDQG��

$OZD\V�UHPRYH�SRZHU�WR�WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�EHIRUH�PDLQWDLQLQJ�RU�UHSDLULQJ�WKH�XQLW��

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�
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Chapter 2

Introduction

Purpose of this manual 7KLV�PDQXDO�LV�LQWHQGHG�WR�EH�XVHG�E\�SHUVRQV�XVLQJ�WKH�8/75$�����'ULYH�
ZLWK�'HYLFH1HW��7KLV�LQFOXGHV�8/75$�����'ULYH�ZLWK�'HYLFH1HW�����'1��
���;�'1������'1�����;�'1������'1��RU����;�'1�

7KH�'HYLFH1HW�QHWZRUN�LV�DQ�RSHQ��JOREDO�LQGXVWU\�VWDQGDUG�FRPPXQLFDWLRQ�
QHWZRUN�GHVLJQHG�WR�SURYLGH�DQ�LQWHUIDFH�WKURXJK�D�VLQJOH�FDEOH�IURP�D�
SURJUDPPDEOH�FRQWUROOHU�GLUHFWO\�WR�´VPDUWµ�GHYLFHV�VXFK�DV�VHQVRUV��SXVK�
EXWWRQV��PRWRU�VWDUWHUV��VLPSOH�RSHUDWRU�LQWHUIDFHV�DQG�GULYHV�

DeviceNet Interface 
Description

7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�FRQQHFWRU�DQG�LQWHUIDFH�DOORZV�IRU�
FRQQHFWLRQ�WR�D�'HYLFH1HW�QHWZRUN�

Figure 2.1 
ULTRA 100 Drive with DeviceNet      
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2-2        Introduction
Predefined Master/Slave Connection Set

$�VHW�RI�PHVVDJLQJ�FRQQHFWLRQV�WKDW�IDFLOLWDWH�FRPPXQLFDWLRQV�DQG�LV�W\SLFDOO\�
VHHQ�LQ�D�PDVWHU�VODYH�UHODWLRQVKLS�LV�NQRZQ�DV�WKH�3UHGHILQHG�0DVWHU�6ODYH�
&RQQHFWLRQ�VHW��7KH�PDVWHU�LV�WKH�GHYLFH�WKDW�JDWKHUV�DQG�GLVWULEXWHV�,�2�GDWD�
IRU�WKH�SURFHVV�FRQWUROOHU��$�'HYLFH1HW�PDVWHU�VFDQV�LWV�VODYH�GHYLFHV�EDVHG�RQ�
D�VFDQ�OLVW�LW�FRQWDLQV��$�VODYH�GHYLFH�UHWXUQV�,�2�GDWD�WR�LWV�PDVWHU�GHYLFH��7KH�
,�2�GDWD�H[FKDQJHG�RYHU�WKLV�FRQQHFWLRQ�LV�SUH�GHILQHG�

7KH�SURFHVV�FRQWUROOHU��QRUPDOO\�D�3/&�RU�D�FRPSXWHU�UXQQLQJ�3/&�HPXODWLRQ�
VRIWZDUH��FDQ�UHFHLYH�LQIRUPDWLRQ�WKURXJK�D�PDVWHU�VFDQQLQJ�GHYLFH�DQG�D�
8/75$�����'ULYH�ZLWK�'HYLFH1HW��7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�
VXSSRUWV�([SOLFLW��3ROOHG ,�2��&KDQJH RI 6WDWH��DQG�&\FOLF 0HVVDJLQJ�

Explicit Response/Request Messages

([SOLFLW�UHTXHVW�PHVVDJHV�DUH�XVHG�WR�SHUIRUP�RSHUDWLRQV�VXFK�DV�UHDGLQJ�DQG�
ZULWLQJ�DWWULEXWHV��([SOLFLW�UHVSRQVH�PHVVDJHV�LQGLFDWH�WKH�UHVXOWV�RI�WKH�
DWWHPSW�WR�VHUYLFH�DQ�H[SOLFLW�UHTXHVW�PHVVDJH��:LWKLQ�WKH�VODYH�GHYLFH��H[SOLFLW�
UHTXHVWV�DQG�UHVSRQVHV�DUH�UHFHLYHG�DQG�WUDQVPLWWHG�E\�D�VLQJOH�FRQQHFWLRQ�
REMHFW��

Polled I/O Command/Response Messages

7KH�3ROO�FRPPDQG�LV�DQ�,�2�PHVVDJH�WUDQVPLWWHG�E\�WKH�PDVWHU�GHYLFH��$�3ROO�
FRPPDQG�LV�GLUHFWHG�WRZDUG�D�VSHFLILF�VODYH�GHYLFH��$�VHSDUDWH�3ROO�FRPPDQG�
PXVW�EH�VHQW�WR�HDFK�VODYH�GHYLFH�WKDW�LV�WR�EH�SROOHG��7KH�3ROO�UHVSRQVH�LV�WKH�
,�2�PHVVDJH�WKDW�WKH�VODYH�GHYLFH�WUDQVPLWV�EDFN�WR�WKH�PDVWHU�GHYLFH��:LWKLQ�
WKH�VODYH�GHYLFH��3ROO�FRPPDQGV�DQG�UHVSRQVHV�DUH�UHFHLYHG�DQG�WUDQVPLWWHG�E\�
D�VLQJOH�FRQQHFWLRQ�REMHFW��
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Introduction        2-3
Change-of-State/Cyclic Messages

$�&KDQJH RI 6WDWH�&\FOLF�PHVVDJH�LV�GLUHFWHG�WRZDUGV�D�VLQJOH�VSHFLILF�QRGH�
�PDVWHU�RU�VODYH���$Q�$FNQRZOHGJH�UHVSRQVH�PD\�RU�PD\�QRW�EH�UHWXUQHG�WR�
WKLV�PHVVDJH��,Q�WKH�PDVWHU�RU�VODYH�GHYLFH��WKH�SURGXFLQJ�&KDQJH RI 6WDWH�
PHVVDJH�DQG�WKH�FRQVXPLQJ�$FNQRZOHGJH�PHVVDJH�DUH�UHFHLYHG�WUDQVPLWWHG�
E\�RQH�FRQQHFWLRQ�REMHFW�

7KH�FRQVXPLQJ�&KDQJH RI 6WDWH�PHVVDJH�DQG�SURGXFLQJ�$FNQRZOHGJH�
PHVVDJHV�DUH�UHFHLYHG�WUDQVPLWWHG�E\�D�VHFRQG�FRQQHFWLRQ�REMHFW�

• 8/75$�����'ULYH�ZLWK�'HYLFH1HW�LPSOHPHQWV�WKH�8QFRQQHFWHG�0HVVDJH�
0DQDJHU��8&00��ZKLFK�LV�XVHG�WR�HVWDEOLVK�DQ�H[SOLFLW�PHVVDJH�
FRQQHFWLRQ��7KLV�FRQQHFWLRQ�LV�WKHQ�XVHG�WR�PRYH�LQIRUPDWLRQ�IURP�RQH�
QRGH�WR�DQRWKHU�

• )DXOWHG�QRGH�5HFRYHU\��DOORZV�WKH�QRGH�DGGUHVV�RI�D�GHYLFH�WR�EH�FKDQJHG�
HYHQ�ZKHQ�LW�LV�IDXOWHG�RQ�WKH�QHWZRUN��7KLV�IHDWXUH�UHTXLUHV�WKH�VXSSRUW�RI�
SURSHU�3&�VRIWZDUH�WRROV�

• 8VHU�FRQILJXUHG�)DXOW�5HVSRQVH��SURYLGHV�WKH�DELOLW\�WR�FXVWRPL]H�
FRPPXQLFDWLRQ�HUURU�PHVVDJHV�WR�WKH�GULYH�DFWLRQV�
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Chapter 3

Connect to the DeviceNet network

$�'HYLFH1HW�QHWZRUN�LV�D�DUUDQJHPHQW�RI�HOHFWULFDO�SRZHU�DQG�GHYLFH�
GLVWULEXWLRQ��$�'HYLFH1HW�QHWZRUN�LV�SODQQHG�DQG�DGMXVWHG�IRU�RSWLPDO�
FRPPXQLFDWLRQV�

%HIRUH�SURFHHGLQJ�WR�DGG�GHYLFHV��\RX�QHHG�WR�UHFRUG�WKH�IROORZLQJ�

• QHWZRUN�GDWD�UDWH��

• QHWZRUN�FDEOH�V\VWHP�PDS��WRSRORJ\��WR�ZKLFK�\RX�DUH�FRQQHFWLQJ�

• GLVWDQFHV�EHWZHHQ�FDEOH�V\VWHP�FRPSRQHQWV�

• GHYLFH�FXUUHQW�GUDZ�DQG�YROWDJH�GURS�IRU�HDFK�GHYLFH�RQ�WKH�QHWZRUN��DQG

• OLPLWDWLRQ�RI�WKH�WUXQN�DQG�GURS�FDEOHV��

5HIHU�WR�WKH�IROORZLQJ�UHFRPPHQGHG�WUXQN�DQG�GURS�OHQJWKV�

5HIHU�WR�WKH�'HYLFH1HW�&DEOH�6\VWHP�3ODQQLQJ�DQG�,QVWDOODWLRQ�0DQXDO��SXEOLFDWLRQ�
'1��������IRU�VSHFLILF�JXLGDQFH�LQ�FDOFXODWLQJ�DQG�DWWDFKLQJ�WKH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW�WR�D�QHWZRUN��

Data Rates 125 Kbps 250 Kbps 500 Kbps

Thick Trunk Line 500 m (1,640 ft.) 250 m (820 ft.) 100 m (328 ft.)

Thin Trunk Lengths 100 m (328 ft.) 100 m (328 ft.) 100 m (328 ft.)

Maximum Drop Length 6 m (20 ft.) 6 m (20 ft.) 6 m (20 ft.)

Cumulative Drop Budget 156 m (512 ft.) 78 m (256 ft.) 39 m (128 ft.)
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3-2        Connect to the DeviceNet network
Wiring the open-style 
connector

7R�DWWDFK�D�SOXJDEOH��RSHQ�VW\OH��VFUHZ�FRQQHFWRU�WR�WKH�'HYLFH1HW�FDEOH�����

�� 6WULS���PP�����LQ��WR���PP������LQ��RI�WKH�RXWHU�MDFNHW�IURP�WKH�HQG�RI�WKH�
OLQH��OHDYLQJ�QR�PRUH�WKDQ����PP������LQ��RI�WKH�EUDLGHG�VKLHOG�H[SRVHG�����

��:UDS�WKH�HQG�RI�WKH�OLQH�ZLWK���PP�����LQ��RI�VKULQN�ZUDS��FRYHULQJ�SDUW�RI�
WKH�H[SRVHG�ZLUHV�DQG�SDUW�RI�WKH�WUXQN�OLQH�LQVXODWLRQ��

�� 6WULS����PP������LQ��RI�WKH�LQVXODWLRQ�IURP�WKH�HQG�RI�HDFK�RI�WKH�LQVXODWHG�
ZLUHV��7ULP�WKH�ODVW����PP������LQ��RI�WKH�EDUH�ZLUHV�VR�WKDW�WKH�RXWVLGH�
GLPHQVLRQ�GRHV�QRW�H[FHHG�����PP�������LQ��������

�� �,QVHUW�HDFK�ZLUH�LQWR�WKH�DSSURSULDWH�FODPSLQJ�FDYLW\�RI�WKH�SOXJDEOH�VFUHZ�
FRQQHFWRU��DFFRUGLQJ�WR�WKH�FRORU�RI�WKH�FDEOH�LQVXODWLRQ��7LJKWHQ�WKH�
FODPSLQJ�VFUHZV�WR�VHFXUH�HDFK�ZLUH����
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�� 8VH�D�����LQFK��IODW�EODGHG�VFUHZGULYHU�WR�ILUPO\�DWWDFK�ZLUHV�LQ�WKH�
FRQQHFWRU���

�� $WWDFK�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�WR�WKH�'HYLFH1HW�QHWZRUN���

Device Connector Cable Color Designation

5 red V +

4 white Can_H

3 bare Shield

2 blue Can_L

1 black V -

ATTENTION

!
6WDWLF�GLVFKDUJH�RFFXUULQJ�DW�WKH�'HYLFH1HW�FRQQHFWRU�RQ�
WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�PD\�FDXVH�D�
PDOIXQFWLRQ�

6WDWLF�FRQWURO�SUHFDXWLRQV�DUH�UHTXLUHG�ZLWK�ZLUH�
FRQQHFWLRQV�WR�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��
5HIHU�WR�*XDUGLQJ�$JDLQVW�(OHFWURVWDWLF�'DPDJH���SXEOLFDWLRQ�
������������RU�RWKHU�DSSOLFDEOH�(6'�SURWHFWLRQ�KDQGERRN�

)DLOXUH�WR�REVHUYH�WKLV�VDIHW\�SURFHGXUH�FRXOG�UHVXOW�LQ�
SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�WR�HTXLSPHQW�

plug connector

red    V + 
White     Can_H

bare   Shield   
blue    Can_L   

black    V -
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Chapter 4

Network configuration of ULTRA 100 Drive 
with DeviceNet

3&�LQWHUIDFH�FDUGV�DQG�56�����GHYLFH�PRGXOHV�DUH�DYDLODEOH�WKDW�DOORZ�\RX�WR�
FRQQHFW�D�FRPSXWHU�GLUHFWO\�WR�D�'HYLFH1HW�QHWZRUN�WR�FRPPXQLFDWH�ZLWK�
GHYLFHV�RQ�WKH�QHWZRUN��7KLV�DOORZV�\RX�WR�XVH�'HYLFH1HW�PDQDJHPHQW�
VRIWZDUH�WR�KHOS�LQ�FRQILJXULQJ�WKH�'HYLFH1HW�QHWZRUN�

Setting rotary DIP switches 
to node address and data 
rate

7KUHH�URWDU\�',3�VZLWFKHV�DUH�XVHG�WR�FRQILJXUH�QRGH�DGGUHVV�DQG�GDWD�UDWH��
7KH�VZLWFKHV�DUH�UHDG�DW�SRZHU�XS��ZKHQ�D�UHVHW�FRPPDQG�LV�LVVXHG�IURP�WKH�
'HYLFH1HW�QHWZRUN��DQG�ZKHQ�'HYLFH1HW�SRZHU�LV�UHVWRUHG�DIWHU�WKH�GHWHFWLRQ�
RI�D�'HYLFH1HW�SRZHU�ORVV��LQFOXGLQJ�WKH�UHPRYDO�DQG�UHLQVHUWLQJ�RI�WKH�
'HYLFH1HW�FRQQHFWRU��

7KUHH�URWDU\�',3�VZLWFKHV��06'��0RVW�6LJQLILFDQW�'LJLW��DQG�/6'��/HDVW�
6LJQLILFDQW�GLJLW��DUH�XVHG�WR�VHW�WKH�QRGH�DGGUHVV����������7KH�WKLUG�URWDU\�',3�
VZLWFK�LV�XVHG�WR�FRQILJXUH�WKH�'DWD�5DWH����������������NSV��DQG�$XWREDXG���

:LWK�WKH�'HYLFH1HW�FDEOH�GLVFRQQHFWHG�IURP�WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�RU�WKH�SRZHU�WR�WKH�GHYLFH�WXUQHG�2))��\RX�FDQ�VDIHO\�FKDQJH�WKH�
VZLWFKHV�WR�GHVLUHG�VHWWLQJV��7KH�$XWREDXG�VHOHFWLRQ�DXWRPDWLFDOO\�PDWFKHV�WKH�
GHYLFH�GDWD�UDWH�WR�WKH�UDWH�RI�WKH�QHWZRUN�

Figure 4.1 
Rotary DIP Switches  

The node address and data rate default values are: a node address of 
63 and a data rate of 125 kps.

The node address and data rate are programmable if the rotary switch 
Node address is not valid (>63).

The programmed values are accessible via Parameters objects and the 
DeviceNet Object. Refer to Appendix D, Programming Reference for 
more information.

MSD

LSD

Node Address
(00-63, PGM)

Data Rate
125KB

250KB
500KB

Autobaud

0 1 2
 3

 4 5 6 7 8 9 

0 1 2
 3

 4
 5 6 7 8 9 
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4-2        Network configuration of ULTRA 100 Drive with DeviceNet
Configuring the Network 
using Software

�

8VLQJ�\RXU�'HYLFH1HW�PDQDJHPHQW�VRIWZDUH��VHOHFW�WKH�1HWZRUN�VFUHHQ�WR�
FKHFN�DYDLODEOH�QRGH�VHWWLQJV��$GG�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�
(OHFWURQLF�GDWD�6KHHW��('6��WR�WKH�PDQDJHPHQW�VRIWZDUH·V�OLEUDU\

Figure 4.2 
Rockwell Software’s RSNetWorx for DeviceNet network screen 

5RFNZHOO�6RIWZDUH·V�561HW:RU[�IRU�'HYLFH1HW�VRIWZDUH�DOORZV�D�XVHU�WR�
FUHDWH�D�ZRUNDEOH�('6�ILOH�GLUHFWO\�IURP�WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW��7KH�('6�ILOH�LV�DOVR�DYDLODEOH�DW�WKH�5RFNZHOO�$XWRPDWLRQ��
$OOHQ�%UDGOH\�ZHE�VLWH��ZZZ�DE�FRP��

ATTENTION

!
&RPPLVVLRQLQJ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�FDQ�
GLVUXSW�QHWZRUN�FRPPXQLFDWLRQV��(QVXUH�\RXU�GHYLFH�LV�
QRW�FRQQHFWHG�WR�D�OLYH�'HYLFH1HW�QHWZRUN��

6HW�WKH�QRGH�DGGUHVV�DQG�GDWD�UDWH�YLD�WKH�URWDU\�VZLWFKHV�
ZLWK�WKH�'HYLFH1HW�FDEOH�GLVFRQQHFWHG�IURP�WKH�8/75$�
����'ULYH�ZLWK�'HYLFH1HW�RU�WKH�SRZHU�WR�WKH�GHYLFH�
WXUQHG�RII�DW�LWV�VXSSO\�
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Creating the EDS File

('6�ILOHV�DUH�DOVR�DYDLODEOH�WR�EH�GRZQ�ORDGHG�IURP�WKH�ZRUOG�ZLGH�ZHE�DW�
ZZZ�DE�FRP�QHWZRUNV�HGV���

5RFNZHOO�6RIWZDUH·V�561HW:RU[�IRU�'HYLFH1HW�DOORZV�D�XVHU�WR�FUHDWH�D�
ZRUNDEOH�('6�ILOH�E\�XSORDGLQJ�SDUDPHWHU�LQIRUPDWLRQ�GLUHFWO\�IURP�WKH�
8/75$�����'ULYH�ZLWK�'HYLFH1HW�

�� &RQQHFW�WR�WKH�'HYLFH1HW�QHWZRUN�E\�SUHVVLQJ�)����RU�VHOHFWLQJ�
1HWZRUN!2QOLQH�IURP�WKH�PHQX�

�� 5RFNZHOO�6RIWZDUH·V�561HW:RU[�IRU�'HYLFH1HW�LV�QRZ�FRQQHFWHG�WR�WKH�
'HYLFH1HW�QHWZRUN��6HOHFW�1HWZRUN!6LQJOH�3DVV�EURZVH�IRUP�WKH�
PHQX�

�� 5HJLVWHU�WKH�GHYLFH�E\�VHOHFWLQJ�'HYLFH!5HJLVWHU�'HYLFH�IRUP�WKH�PHQX�
RU�ULJKW�FOLFN�RQ�WKH�GHYLFH�DQG�VHOHFW�5HJLVWHU�'HYLFH�IURP�WKH�ZLQGRZ�

TIP
'R�QRW�JHQHUDWH�DQ�('6�ILOH�IURP�WKH�8/75$�����'ULYH�
ZLWK�'HYLFH1HW�XQOHVV�DQ�('6�ILOH�LV�QRW�DYDLODEOH��
$WWHPSWLQJ�WR�FUHDWH�RU�HGLW�DQ�('6�ZLOO�GHVWUR\�WKH�
FXUUHQW�('6�LQIRUPDWLRQ�
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4-4        Network configuration of ULTRA 100 Drive with DeviceNet
�� 6HOHFW�8SORDG�('6�

�� (QVXUH�WKH�YHQGRU�DQG�SURGXFW�LQIRUPDWLRQ�LV�FRUUHFW�DQG�FOLFN�WKH�1H[W�
EXWWRQ��
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Network configuration of ULTRA 100 Drive with DeviceNet        4-5
�� (QDEOH�WKH�3ROOHG�FRQQHFWLRQ�DQG�VHOHFW�WKH�GHIDXOW�LQSXW�VL]H�RI���E\WHV�
DQG�WKH�GHIDXOW�RXWSXW�VL]H�RI���E\WHV��(QDEOH�WKH�&26�&\FOLF�FRQQHFWLRQ�
DQG�VHOHFW�WKH�GHIDXOW�LQSXW�VL]H�RI���E\WHV�DQG�WKH�GHIDXOW�RXWSXW�VL]H�RI���
E\WHV��$OVR�HQVXUH�WKDW�WKH�&26�ER[�LV�FKHFNHG�DQG�FOLFN�WKH�1H[W�
EXWWRQ��
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4-6        Network configuration of ULTRA 100 Drive with DeviceNet
�� $IWHU�UHDGLQJ�DOO�WKH�GDWD�IURP�WKH�GULYH�DQG�YHULI\LQJ�WKH�RSHUDWLRQ�ZDV�D�
VXFFHVV��FOLFN�WKH�1H[W�EXWWRQ��

�� 6HOHFW�WKH�QHZ�GHYLFH�DQG�FOLFN�WKH�&KDQJH�,FRQ�EXWWRQ�LI�DQ�LFRQ�RWKHU�
WKDQ�GHIDXOW�QHHGV�WR�EH�VHOHFWHG��$IWHU�VHOHFWLQJ�WKH�QHZ�LFRQ�FOLFN�WKH�
1H[W�EXWWRQ�

�� &OLFN�WKH�1H[W�EXWWRQ�DQG�\RX�FDQ�VHH�WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�LFRQ�
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y 

Modifying ULTRA 100 Drive 
with DeviceNet 
Configuration Data

Now, the 8/75$�����'ULYH�ZLWK�'HYLFH1HW device configuration data can 
be accessed with Rockwell Software’s RSNetWorx for DeviceNet or an
other configuration tool that supports EDS files. Invoke the tool 
configuration by double-clicking the 8/75$�����'ULYH�ZLWK�'HYLFH1HW 
node in the Network Configuration screen or by selecting its icon and 
selecting Device>Properties from the menu.

Figure 4.3 
Rockwell Software’s RSNetWorx for DeviceNet network screen    
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Appendix A

Using Messaging with a 
1747-SDN DeviceNet Scanner

Getting Started 7KLV�DSSHQGL[�SURYLGHV�LQIRUPDWLRQ�XVLQJ�D������6'1�'HYLFH1HW�VFDQQHU�
0RGXOH�WR�SURYLGH�GHYLFH1HW�FRPPXQLFDWLRQV�EHWZHHQ�D�6/&�����SURFHVVRU�
DQG�RWKHU�'HYLFH1HW�GHYLFHV��5HIHU�WR�WKH�IROORZLQJ�PDQXDOV�IRU�PRUH�GHWDLOHG�
SURGXFW�LQIRUPDWLRQ�

• �����6'1�'HYLFH1HW�6FDQQHU�0RGXOH��3XE����������

• �����6'1�'HYLFH1HW�6FDQQHU��3XE������������

Understanding Messaging

7R�EHJLQ��ZH�QHHG�WR�XQGHUVWDQG�WKH�FRPPXQLFDWLRQ�LQWHUIDFH�EHWZHHQ�WKH�
6/&�SURFHVVRU�DQG�'HYLFH1HW�GHYLFHV�WKURXJK�WKH�6FDQQHU�0RGXOH�

The Scanner Module

7KH�6FDQQHU�0RGXOH�FRPPXQLFDWHV�ZLWK�'HYLFH1HW�GHYLFHV�RYHU�WKH�QHWZRUN�
WR�

• 5HDG�LQSXWV�IURP�D�GHYLFH�

• :ULWH�RXWSXWV�WR�D�GHYLFH�

• 'RZQORDG�FRQILJXUDWLRQ�GDWD��DQG

• 0RQLWRU�D�GHYLFH·V�RSHUDWLRQDO�VWDWXV�

7KH�6FDQQHU�0RGXOH�FRPPXQLFDWHV�ZLWK�WKH�6/&�SURFHVVRU�LQ�WKH�IRUP�RI�
0��0��ILOH�WUDQVIHUV�DQG�RU�'LVFUHWH�,�2��',2���

IMPORTANT 7KH�0��0��ILOH�WUDQVIHU�LV�D�PHWKRG�RI�PRYLQJ�ODUJH�
DPRXQWV�RI�GDWD�EHWZHHQ�D�6/&�SURFHVVRU�DQG�LWV�6FDQQHU�
0RGXOH��,W�WUDQVIHUV�ILOHV�FRQWDLQLQJ�D�PD[LPXP�RI�����
ZRUGV�DQG�PD\�WDNH�PRUH�WKDQ�RQH�6/&�SURJUDP�VFDQ�WR�
FRPSOHWH�
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A-2        Using Messaging with a 1747-SDN DeviceNet Scanner
,QIRUPDWLRQ�H[FKDQJHG�LQFOXGHV�

• 'HYLFH�,�2�GDWD�

• 6WDWXV�LQIRUPDWLRQ��DQG

• &RQILJXUDWLRQ�GDWD�

Communicating with Your 
Device’s Input/Output Data 

7KH�6FDQQHU�0RGXOH�FRPPXQLFDWHV�,�2�GDWD�YLD�6WUREH��3ROO��
&KDQJH RI 6WDWH��DQG�&\FOLF�PHVVDJHV��,W�XVHV�WKHVH�PHVVDJHV�WR�VROLFLW�GDWD�
IURP�RU�GHOLYHU�GDWD�WR�HDFK�GHYLFH��'DWD�UHFHLYHG�IURP�WKH�GHYLFHV��RU�LQSXW�
GDWD��LV�RUJDQL]HG�E\�WKH�6FDQQHU�0RGXOH�DQG�PDGH�DYDLODEOH�WR�\RXU�
SURFHVVRU��'DWD�UHFHLYHG�IURP�\RXU�6/&�SURFHVVRU��RU�RXWSXW�GDWD��LV�
RUJDQL]HG�LQ�WKH�6FDQQHU�0RGXOH�DQG�VHQW�RQ�WR�\RXU�GHYLFHV�

$�VWUREH�PHVVDJH�LV�D�PXOWLFDVW�WUDQVIHU�RI�GDWD��ZKLFK�LV����ELWV�LQ�OHQJWK��VHQW�
E\�WKH�VFDQQHU�WKDW�VROLFLWV�D�UHVSRQVH�IURP�HDFK�VODYH�GHYLFH��7KHUH�LV�RQH�ELW�
IRU�HDFK�RI�WKH�SRVVLEOH����QRGH�DGGUHVVHV��7KH�GHYLFHV�UHVSRQG�ZLWK�WKHLU�
GDWD��ZKLFK�FDQ�EH�DV�PDQ\�DV���E\WHV��

$�3ROO�PHVVDJH�LV�D�SRLQW�WR�SRLQW�WUDQVIHU�RI�GDWD����WR�����E\WHV��VHQW�E\�WKH�
VFDQQHU�WKDW�VROLFLWV�D�UHVSRQVH�IURP�D�VLQJOH�GHYLFH��7KH�GHYLFH�UHVSRQGV�ZLWK�
LWV�LQSXW�GDWD����WR�����E\WHV��

$�&KDQJH�RI�6WDWH�PHVVDJH�LV�D�SRLQW�WR�SRLQW�WUDQVIHU�RI�GDWD�VHQW�ZKHQHYHU�D�
GDWD�FKDQJH�RFFXUV�RU�DW�D�XVHU�FRQILJXUDEOH�KHDUWEHDW�UDWH��7KLV�GRHV�QRW�
VROLFLW�D�UHVSRQVH�

$�&\FOLF�PHVVDJH�LV�VHQW�RQO\�DW�D�XVHU�FRQILJXUDEOH�UDWH���

IMPORTANT 'LVFUHWH�LQSXW�DQG�RXWSXW��',2��LV�WKH�WUDQVIHU�RI�RQH�WR�
���ZRUGV�EHWZHHQ�D�6/&�SURFHVVRU�DQG�LWV�6FDQQHU�
0RGXOH��$OO����ZRUGV�RI�LQSXW�GDWD�DQG�DOO����ZRUGV�RI�
RXWSXW�GDWD�DUH�XSGDWHG�RQ�HDFK�6/&�SURJUDP�VFDQ�

IMPORTANT 7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�GRHV�QRW�VXSSRUW�
WKH�6WUREH�PHVVDJH�HYHQ�WKRXJK�WKH�6FDQQHU�0RGXOH�GRHV�

IMPORTANT ,QSXW�DQG�RXWSXW�DUH�GHILQHG�IURP�WKH�6/&�SURFHVVRU·V�
SRLQW�RI�YLHZ��2XWSXW�LV�GDWD�VHQW�IURP�WKH�SURFHVVRU�WR�D�
GHYLFH��,QSXW�LV�GDWD�FROOHFWHG�E\�WKH�SURFHVVRU�IURP�D�
GHYLFH��
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Figure A.1
1747-SDN Scanner Memory Mapping 

Communicating with the 
SLC 500 Processor 

<RXU�6/&�SURFHVVRU�FRPPXQLFDWHV�ZLWK�WKH�6FDQQHU�0RGXOH�YLD�0��ILOH�
WUDQVIHU�UHDGV��0��ILOH�WUDQVIHU�ZULWHV��DQG�',2�WUDQVIHUV��,QSXW�GDWD��JDWKHUHG�
IURP�WKH�QHWZRUN·V�GHYLFHV��LV�RUJDQL]HG�ZLWKLQ�WKH�6FDQQHU�0RGXOH�DQG�LV�
PDGH�DYDLODEOH�IRU�WKH�SURFHVVRU�WR�´UHDGµ�IURP�WKH�0��ILOH��7KH�6FDQQHU�
0RGXOH�GRHV�QRW�VHQG�GDWD�WR�\RXU�6/&�SURFHVVRU��'DWD�WUDQVIHUUHG�EHWZHHQ�
\RXU�6FDQQHU�0RGXOH�DQG�6/&�SURFHVVRU�PXVW�EH�LQLWLDWHG�E\�WKH�SURFHVVRU��
2XWSXW�GDWD�LV�VHQW��RU�´ZULWWHQ�µ�WR�WKH�6FDQQHU�0RGXOH�E\�\RXU�SURFHVVRU�E\�
SODFLQJ�WKH�GDWD�LQ�WKH�0��ILOH��7KLV�GDWD�LV�RUJDQL]HG�LQ�WKH�6FDQQHU�0RGXOH��

IMPORTANT $OO�GDWD�VHQW�DQG�UHFHLYHG�RQ�D�'HYLFH1HW�QHWZRUN�LV�LQ�
E\WH�OHQJWKV��$�GHYLFH�PD\��IRU�H[DPSOH��SURGXFH�RQO\�WZR�
ELWV�RI�LQSXW�LQIRUPDWLRQ��1HYHUWKHOHVV��VLQFH�WKH�PLQLPXP�
GDWD�VL]H�RQ�D�'HYLFH1HW�QHWZRUN�LV�RQH�E\WH��WZR�ELWV�RI�
LQIRUPDWLRQ�DUH�LQFOXGHG�LQ�WKH�E\WH�RI�GDWD�SURGXFHG�E\�
WKH�GHYLFH��,Q�WKLV�FDVH��RQO\�WZR�ELWV�RI�LQSXW�LQIRUPDWLRQ���
WKH�XSSHU�VL[�ELWV�DUH�LQVLJQLILFDQW��
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A-4        Using Messaging with a 1747-SDN DeviceNet Scanner
ZKLFK�LQ�WXUQ�SDVVHV�WKH�GDWD�RQ�WR�\RXU�GHYLFHV�YLD�6WUREH��3ROO��
&KDQJH�RI�6WDWH��RU�&\FOLF�PHVVDJHV���

Figure A.2 
Data transfer initiated by SLC 500 Processor 

IMPORTANT 7KH�0��ILOH�WUDQVIHU�LV�WKH�WUDQVIHU�RI�GDWD�IURP�WKH�
6FDQQHU�0RGXOH�WR�WKH�6/&�SURFHVVRU��7KH�6FDQQHU�
0RGXOH�PDNHV�GDWD�FROOHFWHG�IURP�WKH�QHWZRUN
V�GHYLFHV�
DYDLODEOH�IRU�WKH�SURFHVVRU�WR��UHDG��

IMPORTANT $Q�0��ILOH�WUDQVIHU�LV�WKH�WUDQVIHU�RI�GDWD�IURP�WKH�6/&�
SURFHVVRU�WR�WKH�6FDQQHU�0RGXOH��7KH�6/&�SURFHVVRU�
�ZULWHV��GDWD�WR�WKH�6FDQQHU�0RGXOH
V�PHPRU\�
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Using Messaging with a 1747-SDN DeviceNet Scanner        A-5
Scanner Module Tables 7R�PDQDJH�WKH�IORZ�RI�GDWD�EHWZHHQ�WKH�SURFHVVRU�DQG�D�QHWZRUN·V�GHYLFHV��WKH�
6FDQQHU�0RGXOH�XVHV�WKH�IROORZLQJ�GDWD�WDEOHV�

• 6FDQQHU�0RGXOH�&RQILJXUDWLRQ�7DEOH�

• 6FDQ�/LVW�7DEOH�

• 'HYLFH�,QSXW�'DWD�7DEOH�

• 'HYLFH�2XWSXW�'DWD�7DEOH�

• 'HYLFH�$FWLYH�7DEOH�

• 'HYLFH�)DLOXUH�7DEOH��DQG

• &OLHQW�6HUYHU�7UDQVDFWLRQ�7DEOHV�

<RX�FDQ�GLUHFWO\�FRQILJXUH�WZR�RI�WKHVH�GDWD�WDEOHV�WKURXJK�5RFNZHOO�
6RIWZDUH·V�561HW:RU[�IRU�'HYLFH1HW�VRIWZDUH��7KHVH�WDEOHV�DUH�VWRUHG�LQ�WKH�
6FDQQHU�0RGXOH·V�QRQ�YRODWLOH�PHPRU\�

• 6FDQQHU�0RGXOH�&RQILJXUDWLRQ�7DEOH��6&7���DQG

• 6FDQ�/LVW�7DEOH��6/7��

Scanner Module Configuration Table (SCT)

7KH�6&7�WDEOH�FRQWUROV�EDVLF�LQIRUPDWLRQ�WKH�6FDQQHU�0RGXOH�QHHGV�WR�
IXQFWLRQ�RQ�\RXU�'HYLFH1HW�QHWZRUN��,W�WHOOV�WKH�6FDQQHU�0RGXOH�

• LI�LW�FDQ�WUDQVPLW�DQG�UHFHLYH�LQSXW�DQG�RXWSXW�GDWD�

• KRZ�ORQJ�LW�ZDLWV�DIWHU�HDFK�VFDQ�EHIRUH�LW�VFDQV�WKH�GHYLFHV�DJDLQ��DQG�

• ZKHQ�WR�VHQG�RXW�LWV�SROO�PHVVDJHV

Scan List Table (SLT)

7KH�6/7�VXSSRUWV�,�2�XSGDWLQJ�IRU�HDFK�RI�\RXU�GHYLFHV�RQ�WKH�QHWZRUN��,W�
DOVR�PDNHV�LW�SRVVLEOH�IRU�\RXU�6FDQQHU�0RGXOH�WR�PDNH�GHYLFH�GDWD�DYDLODEOH�
WR�\RXU�6/&�SURFHVVRU��7KH�6/7�FRQWDLQV�LQIRUPDWLRQ�IRU�\RXU�6FDQQHU�
0RGXOH�

• :KLFK�GHYLFHV�WR�VFDQ��QRGH�DGGUHVVHV��

• +RZ�WR�VFDQ�HDFK�GHYLFH��VWUREH��SROO��FKDQJH RI VWDWH��F\FOLF�RU�DQ\�YDOLG�
FRPELQDWLRQ��

• +RZ�RIWHQ�WR�VFDQ�\RXU�GHYLFHV�

• ([DFWO\�ZKHUH�LQ�HDFK�GHYLFH·V�PHPRU\�WR�ILQG�WKH�GHVLUHG�GDWD�

• 7KH�VL]H�RI�WKH�LQSXW�GDWD�RXWSXW�GDWD�

• ([DFWO\�ZKHUH�WR�PDS�WKH�LQSXW�RU�RXWSXW�GDWD�IRU�\RXU�SURFHVVRU�WR�UHDG��
DQG

• +RZ�\RXU�SURFHVVRU�UHDGV�HDFK�GHYLFH·V�LQSXW�GDWD��0��0��ILOH�RU�',2��
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A-6        Using Messaging with a 1747-SDN DeviceNet Scanner
RSNetworx for DeviceNet 
Software

5RFNZHOO�6RIWZDUH·V�561HW:RU[�IRU�'HYLFH1HW�VRIWZDUH�FRQILJXUHV�WKH�
6FDQQHU�0RGXOH·V�GDWD�WDEOHV��7KLV�VRIWZDUH�WRRO�FRQQHFWV�WR�WKH�6FDQQHU�
0RGXOH�YLD�WKH�'HYLFH1HW�QHWZRUN�DQG�DQ�56�����FDEOH�LQWHUIDFH�RU�3&�
LQWHUIDFH�FDUG��5HIHU�WR�WKH�PDQXDO�IRU�561HW:RU[�IRU�'HYLFH1HW�IRU�
LQIRUPDWLRQ�RQ�KRZ�WR�FRQILJXUH�WKH�VFDQQHU�PRGXOH�

Explicit Messaging with 
the 1747-SDN Scanner

([SOLFLW�0HVVDJLQJ�LV�D�ZD\�RI�DOORZLQJ�WKH�XVHU�WR�FRQILJXUH�DQG�PRQLWRU�D�
VODYH�GHYLFH·V�SDUDPHWHUV�RQ�WKH�'HYLFH1HW�QHWZRUN��7KLV�IRUP�RI�PHVVDJLQJ�
LV�SHUIRUPHG�E\�FRS\LQJ�GDWD�WR�DQG�IURP�WKH�6/&�SURFHVVRU�0��DQG�0��ILOHV��
([SOLFLW�0HVVDJLQJ�FDQ�RQO\�EH�GRQH�E\�WKH�6/&�SURFHVVRU�WR�VODYH�GHYLFHV�
WKDW�DUH�PDSSHG�LQ�WKH�VFDQQHU�PRGXOH·V�VFDQ�OLVW�

How it Works

7KHUH�DUH�ILYH�VWHSV�WR�WKH�([SOLFLW�0HVVDJLQJ�SURFHVV��7KH�IROORZLQJ�LV�D�EULHI�
GHVFULSWLRQ�RI�ZKDW�KDSSHQV�GXULQJ�WKLV�SURFHVV�

�� )RUPDW�DQ�0��ILOH�WUDQVIHU�LQ�WKH�6/&�SURFHVVRU�WR�VHQG�DQ�([SOLFLW�
0HVVDJH�5HTXHVW�WR�WKH�VFDQQHU�PRGXOH��GRZQORDG��

�� 7KH�VFDQQHU�PRGXOH�WUDQVPLWV�WKH�([SOLFLW�0HVVDJH�5HTXHVW�WR�WKH�VODYH�
GHYLFH�RYHU�WKH�'HYLFH1HW�QHWZRUN�

�� 7KH�VODYH�GHYLFH�WUDQVPLWV�WKH�([SOLFLW�0HVVDJH�5HVSRQVH�EDFN�WR�WKH�
VFDQQHU�DQG�LV�TXHXHG�LQWR�D�ILOH�WUDQVIHU�EXIIHU�

�� 7KH�SURFHVVRU�XVHV�DQ�0��ILOH�WUDQVIHU�WR�UHWULHYH�WKH�([SOLFLW�0HVVDJH�
5HVSRQVH�IURP�WKH�VFDQQHU·V�EXIIHU��XSORDG��

�� )RUPDW�DQ�0��ILOH�WUDQVIHU�ZLWK�D�'HOHWH�5HVSRQVH�FRPPDQG�DQG�XVH�WKH�
FXUUHQW�WUDQVDFWLRQ�,'�UHDG�LQ�VWHS����7KH�WUDQVDFWLRQ�,'V�DUH�GHOHWHG�DQG�
FDQ�EH�UHXVHG�

IMPORTANT ,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKHUH�LV�D�UHTXHVW�PHVVDJH�DQG�D�
UHVSRQVH�PHVVDJH�ZKHWKHU�\RX�DUH�UHDGLQJ�RU�ZULWLQJ�D�
SDUDPHWHU�
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Using Messaging with a 1747-SDN DeviceNet Scanner        A-7
How to Format the Explicit Message Transaction block

7KHUH�DUH�WHQ����ZRUG�WUDQVDFWLRQ�EORFNV�ZLWKLQ�WKH�VFDQQHU�PRGXOH�UHVHUYHG�
IRU�([SOLFLW�0HVVDJH�3URJUDP�&RQWURO��7KHVH�WUDQVDFWLRQ�EORFNV�
DFFRPPRGDWH�ERWK�GRZQORDGLQJ�RI�([SOLFLW�0HVVDJH�5HTXHVWV�DQG�WKH�
XSORDGLQJ�RI�([SOLFLW�0HVVDJH�5HVSRQVHV��7KH�VFDQQHU�PRGXOH�FDQ�
DFFRPPRGDWH�RQH�UHTXHVW�RU�UHVSRQVH�IRU�HDFK�WUDQVDFWLRQ�EORFN��7KH�
IROORZLQJ�ILJXUH�GHVFULEHV�WKH�IRUPDW�DQG�PDSSLQJ�RI�WUDQVDFWLRQ�EORFNV�IRU�
UHTXHVW�DQG�UHVSRQVH�PHVVDJHV�LQ�WKH�VFDQQHU�PRGXOH�

Figure A.3
Data transfer initiated by SLC 500 Processor

7KH�PHVVDJH�EXIIHU�LV�FRPSRVHG�RI�WZR�VHFWLRQV�

• 7UDQVDFWLRQ�KHDGHU�³�WKUHH�ZRUGV�WKDW�FRQWDLQ�LQIRUPDWLRQ�LGHQWLI\LQJ�WKH�
PHVVDJH�WUDQVDFWLRQ�

• 7UDQVDFWLRQ�ERG\�³�LQ�D�UHTXHVW��WKLV�FRQWDLQV�WKH�'HYLFH1HW�&ODVV��
,QVWDQFH��$WWULEXWH�DQG�6HUYLFH�'DWD�SRUWLRQV�RI�WKH�WUDQVDFWLRQ��,Q�D�
UHVSRQVH��WKLV�FRQWDLQV�WKH�6HUYLFH�5HVSRQVH�'DWD�RQO\�

Format of 32-word M0 Transfer File
for Explicit Message Request

Format of 32-word M1 Transfer File
for Explicit Message Response

15 0 15 0

Transaction    TXID command word 224 Transaction    TXID status word 224

Header port size Header port size

(3 words) service MAC ID (3 words) service MAC ID

Class Transaction 1 Transaction 1

Instance

Attribute (optional)

Service Data Service Response Data

word 255 word 255
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A-8        Using Messaging with a 1747-SDN DeviceNet Scanner
(DFK�RI�WKH�GDWD�ILHOGV�LQ�WKH�WUDQVDFWLRQ�KHDGHU�DUH�RQH�E\WH�LQ�OHQJWK�

7KH�IRUPDW�RI�DOO�'HYLFH1HW�H[SOLFLW�PHVVDJHV�VXSSRUWHG�E\�WKH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW�LV���������:LWKLQ�DQ�H[SOLFLW�PHVVDJH��WKH�FODVV�ILHOG�LV���
ELWV�ORQJ��DQG�WKH�LQVWDQFH�ILHOG�LV����ELWV�ORQJ�

Transaction header data fields

Data Field Description

TXID Transaction ID — when the processor creates and downloads a request to 
the scanner, the processors ladder logic program can assign a TXID to the 
transaction. This is a one-byte integer in word 31 the range of 1 to 255. The 
scanner uses this value to track the transaction to completion, and returns 
the value with the response that matches the request downloaded by the 
processor.

COMMAND For each download, a command code instructs the scanner how to 
administer the request:
0 = Ignore transaction block (block empty)
1 = Execute this transaction block
2 = Get status of transaction TXID
3 = Reset all client/server transactions
4 = Delete this transaction block from response queue
5 to 255 = Reserved

STATUS For each upload, the status code provides the processor with status on the 
device and its response:
  0 = Ignore transaction block (block empty)
  1 = Transaction completed successfully
  2 = Transaction in progress (not ready)
  3 = Error — Slave not in scan list
  4 = Error — Slave off-line
  5 = Error — DeviceNet port disabled or off-line
  6 = Error — Transaction TXID unknown
  7 = Error — Slave not responding to request
  8 = Error — Invalid command code
  9 = Error — Scanner out of buffers
10 = Error — Other client/server transaction in progress
11 = Error — Could not connect to slave device
12 = Error — Response data too large for block
13 = Error — Invalid port
14 = Error — Invalid size specified
15 = Error — Connection busy
16 to 255 = Reserved

PORT The DeviceNet port used by this message. The port must be zero (Channel 
A) as the1747- SDN scanner only has 1 port/channel.

SIZE The size of the transaction body in bytes. The transaction body can be up to 
29 words (58 bytes) in length. If the size exceeds 29 words, an error code 
will be returned.

SERVICE The service attribute contains the DeviceNet service request and response 
codes that match the corresponding request for the TXID.

MAC ID The DeviceNet network address of the slave device where the transaction 
is sent. This value can range from 0 to 63. The port and MAC ID uniquely 
identify the target slave device. The slave device must be listed in the 
scanner modules scan list and be on-line for the Explicit Message 
transaction to be completed.
Publication 1398-5.4 - December 1999 



Appendix B

Polled I/O Examples

7KHVH�H[DPSOH·V�XVH�D�6/&������������6'1��DQG�DQ�8/75$�����'ULYH�ZLWK�
'HYLFH1HW��,QGH[LQJ�YHUVLRQ���,Q�DGGLWLRQ��WKHVH�H[DPSOHV�DVVXPH�

• 7KH�'HYLFH1HW�6FDQQHU·V�PRGXOH�LV�LQ�6ORW���RI�WKH�6/&�FKDVVLV��

• /DGGHU�SURJUDPPLQJ�LV�GRQH�XVLQJ�5RFNZHOO�6RIWZDUH��
56/RJL[������Y ������������

• 7KH�'HYLFH1HW�QHWZRUN�LV�FRQILJXUHG�XVLQJ�5RFNZHOO�6RIWZDUH��
561HW:RU[�IRU�'HYLFH�1HW��Y �������������DQG

• $OO�SHUVRQDO�FRPSXWHU�FRPPXQLFDWLRQ�LQWHUIDFLQJ�LV�GRQH�XVLQJ�5RFNZHOO�
6RIWZDUH��56/LQ[��Y �������������

Figure B.1
Example setup 
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B-2        Polled I/O Examples
Example 1:
RAM Index Setup and Move

7KLV�H[DPSOH�ZLOO�H[SODLQ�WKH�VWHSV�UHTXLUHG�WR�VHWXS�DQG�H[HFXWH�D�5$0�LQGH[�
PRYH�XVLQJ�SROOHG�,�2�PHVVDJHV�ZLWK�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�
�,QGH[LQJ�9HUVLRQ���'DWD�LV�VHQW�DQG�UHFHLYHG�YLD�LQVWDQFHV�RI�WKH�$VVHPEO\�
2EMHFW��5HIHU�WR�SDJH�'����IRU�D�GHVFULSWLRQ�RI�WKH�$VVHPEO\�2EMHFW�LQVWDQFHV�
LPSOHPHQWHG�LQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��)RU�SXUSRVHV�RI�WKLV�
H[DPSOH��ZH�ZLOO�DVVXPH�WKDW�WKH�V\VWHP�KDV�DOUHDG\�FRPSOHWHG�D�KRPLQJ�
URXWLQH�DQG�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�LV�HQDEOHG��

Select Command and Response Assembly Object Data

7KH�W\SH�RI�3ROOHG�,�2�FRPPDQG�DQG�UHVSRQVH�PHVVDJHV�ZLOO�QHHG�WR�EH�
VSHFLILHG�DORQJ�ZLWK�WKH�FRUUHFW�VHWWLQJ�LQ�WKH�6/&�VFDQQHU·V�VFDQ�OLVW��7KH�W\SH�
RI�SROOHG��DQG�FKDQJH�RI�VWDWH��F\FOLF��,�2�PHVVDJHV�LV�VSHFLILHG�E\�VHWWLQJ�WKH�
'1HW�,�2�)RUPDW��3DUDPHWHU�����,QGH[LQJ�YHUVLRQ��

��

,Q�WKLV�H[DPSOH��7\SH���ZLOO�EH�XVHG��)LJXUH�%���VKRZV�7\SH���EHLQJ�VHOHFWHG�
IRU�WKH�'1HW�,�2�)RUPDW�XVLQJ�5RFNZHOO�6RIWZDUH·V�561HW:RU[�IRU�

IMPORTANT )RU�WKH�SXUSRVHV�RI�WKLV�H[DPSOH�WKH�5$0�LQGH[�ZLOO�XVH�
GHIDXOW�YDOXH�IRU�WKH�6SHHG��$FFHOHUDWLRQ�DQG�'HFHOHUDWLRQ�
RI�����USP��7KH�+RVW�,QGH[�SRLQWHU�DOUHDG\�SRLQWV�WR�WKH�
5$0�LQGH[��EXW�LI�DQRWKHU�ZDV�WR�EH�VHOHFWHG�WKHQ�WKH�
SRLQWHU�ZRXOG�QHHG�WR�EH�PRGLILHG�WR�SRLQW�WR�WKH�UHTXLUHG�
LQGH[�

Assembly Object, 
I/O Format Type

DeviceNet I/O 
Format

Output (command) 
Assembly Instance 
ID used for Polled, 
Change of State, 
and Cyclic I/O 
Messaging

Input (response) 
Assembly Instance 
ID used for 
Polled I/O 
Messaging

Input (response) 
Assembly Instance 
ID used for Change 
of State and Cyclic 
Messaging

Type 1 1 (0 Bytes) 2 (4 Bytes) 2 (4 Bytes)

Type 2 3 (2 Bytes) 2 (4 Bytes) 2 (4 Bytes)

Type 3 5 (3 Bytes) 4 (8 Bytes) 2 (4 Bytes)

Type 4 6 (8 Bytes) 4 (8 Bytes) 2 (4 Bytes)

Refer to the Parameter Objects for more information about the DNet I/O Format 
parameter.
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Polled I/O Examples        B-3
'HYLFH1HW��,I�WKH�'1HW�,�2�)RUPDW�SDUDPHWHU�LV�PRGLILHG��WKHQ�WKH�8/75$�
����'ULYH�ZLWK�'HYLFH1HW�KDV�WR�EH�HLWKHU�

• UHVHW�

• SRZHU�F\FOHG��RU�

• WKH�'HYLFH1HW�FDEOH�GLVFRQQHFWHG�DQG�UHFRQQHFWHG�EHIRUH�WKH�QHZ�,�2�
IRUPDW�W\SH�LV�XVHG�

Figure B.2 
Select parameter and I/O format   
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B-4        Polled I/O Examples
:LWK�7\SH���VHOHFWHG�IRU�WKH�'1HW�,�2�IRUPDW��WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�DFFHSWV�WKH�IROORZLQJ�GDWD����%\WHV��IRU�D�3ROOHG�,�2�FRPPDQG�� 

:LWK�7\SH���VHOHFWHG�IRU�WKH�'1HW�,�2�IRUPDW��WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�VHQGV�WKH�IROORZLQJ�HLJKW�E\WHV�LQ�WKH�3ROOHG�,�2�UHVSRQVH���

$IWHU�VHOHFWLQJ�7\SH���DQG�FURVV�UHIHUHQFLQJ�WR�WKH�$VVHPEO\�2EMHFW��DV�
GHVFULEHG�LQ�$SSHQGL[�'��WKH�GDWD�VL]H�LV�GHWHUPLQHG�WR�EH���E\WHV�IRU�VFDQQHU�
7[��WUDQVPLW��6L]H�DQG���E\WHV�IRU�WKH�VFDQQHU�5[��UHFHLYH��6L]H��7KLV�GDWD�

Assembly Object,
Output (command) Assembly for Instance ID = 6 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Preset Select 
B

Preset Select 
A

Operation 
Mode 
Override

Reserved Follower 
Enable

Integrator 
Inhibit

Torque 
Override

1 Enable Fault Reset Start Homing Remove 
Command 
Offset

Disable 
Serial

Define Home Start Index Preset Select 
C

2 Reserved Feedback Data Pointer

3 Write 
Command 
Data

Reserved Command Data Pointer

4 Command Data Value - Low Byte

5 Command Data Value - Low Middle Byte

6 Command Data Value - High Middle Byte

7 Command Data Value - High Byte

Assembly Object,
I/O (response) Assembly for Instance ID = 4 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Drive Enabled At Speed Negative 
ILimit

Positive Ilimit Within 
Velocity 
Window

Zero Velocity Within 
Position 
Window

In Position

1 Drive Ready Brake Active Axis Homed Write Data 
Busy/Ack

Write Data 
Error

Reserved Fault Disable DC Bus 
Charged

2 Preset Select 
B

Preset Select 
A

Operation 
Mode 
Override

Reverse 
Clamp

Forward 
Clamp

Follower 
Enable

Integrator 
Inhibit

Torque 
Override

3 Enable Active Fault Reset Registration 
Detected

In Dwell In Motion Sequence 
Complete

At Home Preset Select 
C

4 Feedback Data Value - Low Byte

5 Feedback Data Value - Low Middle Byte

6 Feedback Data Value - High Middle Byte

7 Feedback Data Value - High Byte
Publication 1398-5.4 - December 1999 



Polled I/O Examples        B-5
QHHGV�WR�EH�HQWHUHG�LQWR�WKH�,�2�SDUDPHWHUV�RI�WKH�VFDQQHU��5HIHU�WR�WKH�
IROORZLQJ�,QSXW�DQG�2XWSXW�VFUHHQV�IURP�5RFNZHOO�6RIWZDUH·V�561HW:RU[�IRU�
'HYLFH1HW�IRU�WKH������6'1�6FDQQHU�0RGXOH�

Figure B.3 
Edit I/O Parameters 

Figure B.4 
Input screen of the 1747-SDN Scanner Module 
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Figure B.5 �
Output screen of the 1747-SDN Scanner Module 

Set the Logic Command Mask (Parameter 287)

2QFH�WKH�,�2�IRUPDW�LV�VHOHFWHG�DQG�WKH�FRUUHFW�DPRXQW�RI�5HFHLYH�DQG�
7UDQVPLW�GDWD�KDYH�EHHQ�HQWHUHG�WKH�/RJLF�&RPPDQG�0DVN�QHHGV�WR�EH�VHWXS��
7KH�/RJLF�&RPPDQG�0DVN�LV�3DUDPHWHU�����DQG�HDFK�FRQWURO�SRLQW�WKDW�LV�WR�
EH�FRQWUROOHG�WKURXJK�'HYLFH1HW�QHHGV�WR�EH�VHOHFWHG��
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Polled I/O Examples        B-7
Figure B.6 �
Select Logic Command Mask 

Figure B.7 �
Select control points      

IMPORTANT 'HIDXOW�IRU�WKH�/RJLF�&RQWURO�0DVN��3DUDPHWHU������LV����
7KDW�LV�QR�FRQWURO�SRLQWV�ZLOO�EH�XVHG�E\�WKH�'ULYH�ZKHQ�D�
3ROOHG�0HVVDJH�LV�UHFHLYHG�E\�WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�
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B-8        Polled I/O Examples
Enable the 1747-SDN Scanner

7KH�VFDQQHU�PRGXOH�KDV�D�PRGXOH�FRPPDQG�UHJLVWHU�ORFDWHG�DW�:RUG���LQ�WKH�
RXWSXW�LPDJH�DUHD�IRU�WKH�VORW��%LW���RI�:RUG���VHWV�VFDQQHU�PRGXOH�LQWR�HLWKHU�
581�RU�,'/(�PRGH���

Figure B.8 
Enable the 1747-SDN Scanner 

Enable Host Index Control

7KH�ILUVW�3ROOHG�,�2�PHVVDJH�ZLOO�VHW�WKH�+RVW�,QGH[�&RQWURO��3DUDPHWHU������
IODJ�WUXH��DOORZLQJ�WKH�+RVW�,QGH[��3DUDPHWHU������SRLQWHU�WR�GHWHUPLQH�ZKLFK�
,QGH[�WKH�GULYH�ZLOO�H[HFXWH�ZKHQ�D�VWDUW�LQGH[�FRPPDQG�LV�JLYHQ��:KHQ�WKH�
+RVW�,QGH[�IODJ�LV�WUXH�DQG�WKH�SRLQWHU�LV�VHW�IRU�D�VSHFLILF�LQGH[��D�VWDUW�LQGH[�
FRPPDQG�ZLOO�EH�DFFHSWHG�WKURXJK�HLWKHU�D�FRUUHFWO\�DVVLJQHG�GLJLWDO�LQSXW��
'HYLFH1HW�RU�WKURXJK�D�+RVW�0RGH�&RPPDQG��6HULDO���

7KH�&RPPDQG�'DWD�SRLQWHU�VSHFLILHV�ZKLFK�FRPPDQG�LV�XSGDWHG�LQ�WKH�
8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZKHQ�WKH�:ULWH�&RPPDQG�'DWD�ELW�LV�VHW�
KLJK������$�IXOO�OLVW�RI�DYDLODEOH�FRPPDQG�GDWD�SRLQWHUV�DQG�FRUUHVSRQGLQJ�
FRPPDQGV�DUH�OLVWHG�LQ�WKH�$VVHPEO\�2EMHFW�&RPPDQG�'DWD�WDEOH�RI�WKH�
3URJUDPLQJ�5HIHUHQFH��$SSHQGL[�'�RQ�SDJH�'�����)LJXUH�%���RQ�SDJH�%���
GHWDLOV�VHWWLQJ�WKH�&RPPDQG�'DWD�3RLQWHU��FRPPDQG�GDWD�YDOXH��DQG�:ULWH�

IMPORTANT �� �581�

7KH�VFDQQHU�PRGXOH�PDSV�RXWSXW�GDWD�IURP�LWV�VFDQQHU�
RXWSXW�WDEOH��02��DQG�GLVFUHWH�RXWSXWV�WR�HDFK�GHYLFH�RQ�
WKH�QHWZRUN��,QSXWV�DUH�UHFHLYHG�DQG�PDSSHG�LQWR�WKH�
VFDQQHU�LQSXW�WDEOH��0���DQG�GLVFUHWH�LQSXWV��2XWSXWV�RQ�
WKH�QHWZRUN�DUH�XQGHU�6/&�SURJUDP�FRQWURO�

IMPORTANT �� �,'/(

7KH�VFDQQHU�GRHV�QRW�PDS�RXWSXW�GDWD�WR�WKH�GHYLFHV��EXW�
NHHSV�QHWZRUN�FRQQHFWLRQV�WR�GHYLFHV�RSHQ�VR�GHYLFH�
IDLOXUHV�FDQ�EH�GHWHFWHG��,QSXW�GDWD�LV�UHWXUQHG�IURP�
GHYLFHV�DQG�PDSSHG�LQWR�WKH�VFDQQHU�LQSXW�WDEOH��0���DQG�
WKH�GLVFUHWH�LQSXWV��2XWSXWV�RQ�WKH�QHWZRUN�DUH�QRW�XQGHU�
SURJUDP�FRQWURO�DQG�ZLOO�EH�LQ�WKHLU�FRQILJXUHG�¶LGOH�VWDWH�·�
7KH�VFDQQHU�LV�SXW�LQWR�WKLV�PRGH�WR�SHUIRUP�RQ�OLQH�
FRQILJXUDWLRQ�RI�WKH�VFDQQHU�GDWDEDVH�WDEOHV�

First Pass
        S:1

        15

1747-SDN Run Bit
           O:1
           
              0
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Polled I/O Examples        B-9
&RPPDQG�GDWD�ELW��7KH�GDWD�LV�EHLQJ�ZULWWHQ�WR�WKH�,�2�LPDJH�WDEOH�IRU�VORW���
EDVHG�RQ�WKH�SK\VLFDO�ORFDWLRQ�RI�WKH�VFDQQHU�PRGXOH�

Figure B.9 
Setting the Command Data Pointer, Command Data Value, and Write Command 
Data bit 

Setting the Command Data Pointer to the Upper Byte of the SLC Output Word

       MOV
Move
Source                      
                                 5
Dest              

5
<

      N9:0
                                 5<

Assembly Object
Store Data Pointer

0000

0001

0002

Setting the Command Data Value

Assembly Object
Store bit 0
        N9:0

           0

Command Data
Pointer bit 0
        O:1

          40

Assembly Object
Store bit 1
        N9:0

           1

Command Data
Pointer bit 1
        O:1

          41

Assembly Object
Store bit 2
        N9:0

           2

Command Data
Pointer bit 2
        O:1

          42

Assembly Object
Store bit 3
        N9:0

            3

Command Data
Pointer bit 3
        O:1

          43

Assembly Object
Store bit 4
        N9:0

            4

Command Data
Pointer bit 4
        O:1

          44

Command Data
Value Low Word

       MOV
Move
Source                     1
                                1<
Dest                  O:1.3
                                0<
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Figure B.9 (continued)
Setting the Command Data Pointer, Command Data Value, and Write Command 
Data bit 

Figure B.10  
Data file output   

2QFH�WKH�UHVSRQVH�:ULWH�'DWD�%XV\�$FN�LV�VHW�ORZ��,������ELW���E\WH���RI�WKH�
5HVSRQVH�$VVHPEO\�ZLOO�EH�FOHDU��]HUR���7KH�:ULWH�&RPPDQG�'DWD�ELW�KDV�WR�
EH�FOHDUHG�EHIRUH�WKH�:ULWH�'DWD�%XV\�$FN�ELW�ZLOO�EH�FOHDUHG�E\�WKH�'ULYH��
:KHQ�WKH�'ULYH�VHWV�WKH�:ULWH�'DWD�%XV\�$FN�ELW�ORZ�LW�LV�UHDG\�WR�UHFHLYH�
DQRWKHU�&RPPDQG�'DWD�LQVWUXFWLRQ��

       NEQ
Not Equal
Source A            N9:0
                                 5<
Source B            N9:1
                                 5<

Assembly Object
Store Data Value ULTRA 100 Write

Command Data Bit
           O:1
             
            47

Setting the Write Command Data bit and then Setting the Compare after the Drive Sends the Acknowledge

ULTRA 100 Write
Command Data Busy/Ack
           I:1

           28

Assembly Object
Compare Data Value

       MOV
Move
Source               N9:0
                                5<
Dest                   N9:1
                                5<

One-shot
        B3:0
        OSR
           0

0003

ULTRA 100 Write
Command Data Busy/Ack
              I:1

              28
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Set the RAM Index type for Absolute Move

7KH�QH[W�3ROOHG�,�2�PHVVDJH�ZLOO�VHW�WKH�5$0�,QGH[�W\SH�WR�EH�DQ�$EVROXWH�
PRYH��)LJXUH�%����GHWDLOV�VHWWLQJ�WKH�&RPPDQG�'DWD�3RLQWHU��&RPPDQG�'DWD�
YDOXH��DQG�:ULWH�&RPPDQG�'DWD�ELW��7KH�GDWD�LV�EHLQJ�ZULWWHQ�WR�WKH�,�2�
LPDJH�WDEOH�IRU�VORW���EDVHG�RQ�WKH�SK\VLFDO�ORFDWLRQ�RI�WKH�VFDQQHU�PRGXOH�

Figure B.11 
Setting the Command Data Pointer (7) and Write Command Data bit 

Setting the Command Data Pointer to the Upper Byte of the SLC Output Word

       MOV
Move
Source                      7
                                 7
Dest               

<
     N9:0

                                 7<

Assembly Object
Store Data Pointer

0000

0001

Assembly Object
Store bit 0
        N9:0

           0

Command Data
Pointer bit 0
        O:1

          40

Assembly Object
Store bit 1
        N9:0

           1

Command Data
Pointer bit 1
        O:1

          41

Assembly Object
Store bit 2
        N9:0

           2

Command Data
Pointer bit 2
        O:1

          42

Assembly Object
Store bit 3
        N9:0

           3

Command Data
Pointer bit 3
        O:1

          43

Assembly Object
Store bit 4
        N9:0

           4

Command Data
Pointer bit 4
        O:1

          44

       MOV
Move
Source                     1
                                1<
Dest                  0:1.3
                                1<

Command Data
Value Low Word

Setting the Command Data Value

0002
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Figure B.11 (continued)
Setting the Command Data Pointer (7) and Write Command Data bit 

Figure B.12  
Data file output   

2QFH�WKH�UHVSRQVH�:ULWH�'DWD�%XV\�$FN�LV�VHW�ORZ��,�������ELW���E\WH���RI�WKH�
5HVSRQVH�$VVHPEO\�ZLOO�EH�FOHDU��]HUR���7KH�:ULWH�&RPPDQG�'DWD�ELW�KDV�WR�
EH�FOHDUHG�EHIRUH�WKH�:ULWH�'DWD�%XV\�$FN�ELW�ZLOO�EH�FOHDUHG�E\�WKH�'ULYH��
:KHQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�VHWV�WKH�:ULWH�'DWD�%XV\�$FN�
ELW�ORZ�LW�LV�UHDG\�WR�UHFHLYH�DQRWKHU�&RPPDQG�'DWD�LQVWUXFWLRQ��

       NEQ
Not Equal
Source A            N9:0
                                 7<
Source B            N9:1
                                 7<

Assembly Object
Store Data Value ULTRA 100 Write

Command Data Bit
           O:1
             
            47

Setting the Write Command Data bit and then Setting the Compare after the Drive Sends the Acknowledge

ULTRA 100 Write
Command Data Busy/Ack
           I:1

           28

Assembly Object
Compare Data Value

       MOV
Move
Source               N9:0
                                7<
Dest                   N9:1
                                7<

One-shot
        B3:0
        OSR
           0

0003

ULTRA 100 Write
Command Data Busy/Ack
              I:1

              28
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Set the RAM Index Position Using User Defined Scaling

7KH�QH[W�3ROOHG�,�2�PHVVDJH�ZLOO�VHW�WKH�DEVROXWH�SRVLWLRQ�IRU�WKH�5$0�,QGH[�
LQ�FRXQWV�IURP�D�XVHU�VFDOHG�YDOXH��)LJXUH�%����GHWDLOV�VHWWLQJ�WKH�&RPPDQG�
'DWD�3RLQWHU�&RPPDQG�'DWD�9DOXH��DQG�:ULWH�&RPPDQG�'DWD�ELW��7KH�GDWD�LV�
EHLQJ�ZULWWHQ�WR�WKH�,�2�LPDJH�WDEOH�IRU�VORW���EDVHG�RQ�WKH�SK\VLFDO�ORFDWLRQ�
RI�WKH�VFDQQHU�PRGXOH�

Figure B.13 
Setting the Command Data pointer and Math Register 

Setting the Command Data Pointer to the Upper Byte of the SLC Output Word

       MOV
Move
Source                      8
                                 8
Dest              

<
     N9:0

                                 8<

Assembly Object
Store Data Value

0001

0000

Assembly Object
Store bit 0
        N9:0

           0

  Command Data
  Pointer bit 0
        O:1

          40

Assembly Object
Store bit 1
        N9:0

           1

  Command Data
  Pointer bit 1
        O:1

          41

Assembly Object
Store bit 2
        N9:0

           2

Command Data
Pointer bit 2
        O:1

          42

Assembly Object
Store bit 3
        N9:0

           3

  Command Data
  Pointer bit 3
        O:1

          43

Assembly Object
Store bit 4
        N9:0

           4

  Command Data
  Index bit value 4
        O:1

          44
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Figure B.13 (continued)
Convert user units, set Command Data Value, and send the Command parameters 

       MOV
Move
Source              S:13
                     -31072<
Dest                O:1.3
                     -31072<

       MOV
Move
Source               S:14
                                1<
Dest                 O:1.4
                                1<

Command Data
Value Low Word

Command Data
Value High Word

       NEQ
Not Equal
Source A            N9:0
                                 8<
Source B            N9:1
                                 8<

Assembly Object
Store Data Value ULTRA 100 Write

Command Data Bit
           O:1
             
            47

Overflow
Trap
           S:5
             U
             0

Setting the Write Command Data bit and then Setting the Compare after the Drive Sends the Acknowledge

ULTRA 100 Write
Command Data Busy/Ack
           I:1

           28

ULTRA 100 Write
Command Data Busy/Ack
              I:1

              28

Assembly Object
Compare Data Value

       MOV
Move
Source               N9:0
                                8<
Dest                   N9.1
                                8<

One-shot
        B3:0
        OSR
           0

Ensures the 32 bit Math Register is selected

Converting user units to counts

Setting the Command Data Value

       MUL
Multiply
Source A         N9:10
                                5<

          
                       20000<
Dest        

Source B N9:11

         N9:12
                       -31072<

Math Overflow
Selected
        S:2
           L
          14

First Pass
        S:1

        15
0002

0005

0004

0003
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7KHVH�UXQJV�FRQYHUW�D����ELW��':RUG�RU���%\WH��SRVLWLRQ�YDOXH�KDYLQJ�XVHU�
GHILQHG�VFDOLQJ�LQWR�D�YDOXH�LQ�FRXQWV�WKDW�WKH�GULYH�ZLOO�UHFRJQL]H��7KH�XVHU�
YDOXH��LQ�WKLV�FDVH����LV�PXOWLSOLHG�ZLWK�WKH�VFDOH�IDFWRU��LQ�WKLV�FDVH���������IRU�
D�UHVXOW�RI����������)RU�WKLV�WKH����ELW�PDWK�UHJLVWHU�LV�XVHG�DQG�KDV�WR�EH�
HQDEOHG��WKLV�LV�WKH�SXUSRVH�RI�UXQJ��������7KH����ELW�UHVXOW�ZLOO�EH�PRYHG�LQWR�
WKH�3ROOHG�,�2�PHVVDJH�DQG�WKH�0DWK�2YHUIORZ�ELW�UHVHW�VR�WKH�6/&�ZLOO�QRW�
IDXOW��7KH�PHVVDJH�LV�WKHQ�UHDG\�WR�EH�VHQW��

Figure B.14  
Data file output   

Figure B.15  
Math Status   

IMPORTANT ,I�D�VFDOLQJ�YDOXH�WKDW�LV�KLJKHU�WKDQ��������LV�QHHGHG�WKH�
0XOWLSO\��08/��LQ�UXQJ������FDQ�EH�UHSODFHG�ZLWK�D�
&RPSXWHU��&37��LQVWUXFWLRQ�XVLQJ�PXOWLSOH�PXOWLSOLHV�DV�
VKRZQ�LQ�)LJXUH�%����
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Figure B.16 
Multiply output value 

2QFH�WKH�UHVSRQVH�:ULWH�'DWD�%XV\�$FN�LV�VHW�ORZ��,������ELW���E\WH���RI�WKH�
5HVSRQVH�$VVHPEO\�ZLOO�EH�FOHDU��]HUR���7KH�:ULWH�&RPPDQG�'DWD�ELW�KDV�WR�
EH�FOHDUHG�EHIRUH�WKH�:ULWH�'DWD�%XV\�$FN�ELW�ZLOO�EH�FOHDUHG�E\�WKH�'ULYH��
:KHQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�VHWV�WKH�:ULWH�'DWD�%XV\�$FN�
ELW�ORZ�LW�LV�UHDG\�WR�UHFHLYH�WKH�6WDUW�,QGH[�&RPPDQG��7KH�+RVW�,QGH[�
SRLQWHU�DOUHDG\�SRLQWV�WR�WKH�5$0�LQGH[��EXW�LI�DQRWKHU�ZDV�WR�EH�VHOHFWHG�
WKHQ�WKH�&RPPDQG�'DWD�,QGH[�RI���FDQ�EH�XVHG�WR�PRGLI\�WKH�+RVW�,QGH[�
SRLQWHU�LQ�RUGHU�WR�SRLQW�WR�WKH�UHTXLUHG�LQGH[��

Start Index Command

7KH�QH[W�3ROOHG�,�2�PHVVDJH�ZLOO�VHW�WKH�6WDUW�,QGH[�%LW�+LJK�DW�ZKLFK�WLPH�
WKH�5$0�LQGH[�ZLOO�VWDUW��7KH�GDWD�LV�EHLQJ�ZULWWHQ�WR�WKH�,�2�LPDJH�WDEOH�IRU�
VORW���EDVHG�RQ�WKH�SK\VLFDO�ORFDWLRQ�RI�WKH�VFDQQHU�PRGXOH��

Figure B.17 
Start Index 

       CPT
Compute
Dest                                               N9:13
                                                               0<
Expression         (N9:10*N9:11) * N9:12
                              

IMPORTANT 7KH�:ULWH�'DWD�%XV\�$FN�QHHGV�WR�EH�/RZ�EHIRUH�WKH�
6WDUW�,QGH[�FRPPDQG�LV�VHQW��RU�SUHYLRXVO\�ORDGHG�GDWD�
PD\�EH�XVHG�IRU�WKH�PRYH��1HZ�LQGH[�GDWD�YDOXHV�VHQW�WR�
WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZKLOH�WKH�LQGH[�
PRYH�LV�H[HFXWLQJ�DUH�EXIIHUHG�XQWLO�WKH�QH[W�6WDUW�,QGH[�
FRPPDQG�LV�LVVXHG�

Start Index
        B3:0

           1

Ultra 100
Start Index
           O:1
             
            25
     1747-SDN
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Example 2:
Display the Current 
Position in User Units

7KLV�H[DPSOH�ZLOO�H[SODLQ�WKH�VWHSV�UHTXLUHG�WR�UHDG�DQG�FRQYHUW�WKH�FXUUHQW�
PRWRU�SRVLWLRQ�XVLQJ�D�XVHU�GHILQHG�VFDOH�ZLWK�3ROOHG�,�2�PHVVDJLQJ�RQ�WKH�
8/75$�����'ULYH�ZLWK�'HYLFH1HW��LQGH[LQJ�YHUVLRQ���'DWD�LV�VHQW�DQG�
UHFHLYHG�YLD�LQVWDQFHV�RI�WKH�$VVHPEO\�2EMHFW��5HIHU�WR�SDJH�'����IRU�D�
GHVFULSWLRQ�RI�WKH�$VVHPEO\�2EMHFW�LQVWDQFHV�LPSOHPHQWHG�LQ�WKH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW�

Select Command and Response Assembly Object Data

7KH�W\SH�RI�3ROOHG�,�2�FRPPDQG�DQG�UHVSRQVH�PHVVDJHV�ZLOO�QHHG�WR�EH�
VSHFLILHG�DORQJ�ZLWK�WKH�FRUUHFW�VHWWLQJ�LQ�WKH�6/&�VFDQQHU·V�VFDQ�OLVW��7KH�W\SH�
RI�SROOHG��DQG�&KDQJH�RI�6WDWH��&\FOLF��,�2�PHVVDJHV�LV�VSHFLILHG�E\�VHWWLQJ�
WKH�'1HW�,�2�)RUPDW��3DUDPHWHU�����,QGH[LQJ�YHUVLRQ����

,Q�WKLV�H[DPSOH��7\SH���ZLOO�EH�XVHG��)LJXUH�%����VKRZV�7\SH���EHLQJ�VHOHFWHG�
IRU�WKH�'1HW�,�2�)RUPDW�XVLQJ�5RFNZHOO�6RIWZDUH·V�561HW:RU[�IRU�
'HYLFH1HW��,I�WKH�'1HW�,�2�)RUPDW�SDUDPHWHU�LV�PRGLILHG��WKHQ�WKH�8/75$�
����'ULYH�ZLWK�'HYLFH1HW�KDV�WR�EH�HLWKHU�

• UHVHW��

• SRZHU�F\FOHG��RU�

• WKH�'HYLFH1HW�FDEOH�GLVFRQQHFWHG�DQG�UHFRQQHFWHG�IRU�WKH�QHZ�,�2�
)RUPDW�W\SH�WR�EH�XVHG�

Assembly Object, 
I/O Format Type

DeviceNet I/O 
Format

Output (command) 
Assembly Instance 
ID used for Polled, 
Change of State, 
and Cyclic I/O 
Messaging

Input (response) 
Assembly Instance 
ID used for 
Polled I/O 
Messaging

Input (response) 
Assembly Instance 
ID used for Change 
of State and Cyclic 
Messaging

Type 1 1 (0 Bytes) 2 (4 Bytes) 2 (4 Bytes)

Type 2 3 (2 Bytes) 2 (4 Bytes) 2 (4 Bytes)

Type 3 5 (3 Bytes) 4 (8 Bytes) 2 (4 Bytes)

Type 4 6 (8 Bytes) 4 (8 Bytes) 2 (4 Bytes)

Refer to the Parameter Objects for more information about the DNet I/O Format 
parameter.
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Figure B.18  
Select device parameter and I/O format   
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:LWK�7\SH���VHOHFWHG�IRU�WKH�'1HW�,�2�IRUPDW��WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�DFFHSWV�WKH�IROORZLQJ�GDWD�IRU�D�3ROOHG�,�2�FRPPDQG�� 

:LWK�7\SH���VHOHFWHG�IRU�WKH�'1HW�,�2�IRUPDW��WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW�VHQGV�WKH�IROORZLQJ�HLJKW�E\WHV�LQ�WKH�3ROOHG�,�2�UHVSRQVH���

$IWHU�VHOHFWLQJ�7\SH���DQG�FURVV�UHIHUHQFLQJ�WR�WKH�$VVHPEO\�2EMHFWV�WKH�GDWD�
VL]H�LV�GHWHUPLQHG�WR�EH���E\WHV�IRU�VFDQQHU�7[��7UDQVPLW��6L]H�DQG���E\WHV�IRU�
WKH�VFDQQHU�5[��5HFHLYH��6L]H��7KLV�GDWD�QHHGV�WR�EH�HQWHUHG�LQWR�WKH�,�2�

Assembly Object,
Output (command) Assembly for Instance ID = 6 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Preset Select 
B

Preset Select 
A

Operation 
Mode 
Override

Reserved Follower 
Enable

Integrator 
Inhibit

Torque 
Override

1 Enable Fault Reset Start Homing Remove 
Command 
Offset

Disable 
Serial

Define Home Start Index Preset Select 
C

2 Reserved Feedback Data Index Pointer

3 Write 
Command 
Data

Reserved Command Data Index

4 Command Data Value - Low Byte

5 Command Data Value - Low Middle Byte

6 Command Data Value - High Middle Byte

7 Command Data Value - High Byte

Assembly Object,
I/O (response) Assembly for Instance ID = 4 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Drive Enabled At Speed Negative 
ILimit

Positive Ilimit Within 
Velocity 
Window

Zero Velocity Within 
Position 
Window

In Position

1 Drive Ready Brake Active Axis Homed Write Data 
Busy/Ack

Write Data 
Error

Reserved Fault Disable DC Bus 
Charged

2 Preset Select 
B

Preset Select 
A

Operation 
Mode 
Override

Reverse 
Clamp

Forward 
Clamp

Follower 
Enable

Integrator 
Inhibit

Torque 
Override

3 Enable Active Fault Reset Registration 
Detected

In Dwell In Motion Sequence 
Complete

At Home Preset Select 
C

4 Feedback Data Value - Low Byte

5 Feedback Data Value - Low Middle Byte

6 Feedback Data Value - High Middle Byte

7 Feedback Data Value - High Byte
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SDUDPHWHUV�RI�WKH�VFDQQHU��5HIHU�WR�WKH�IROORZLQJ�,QSXW�DQG�2XWSXW�VFUHHQV�
IURP�5RFNZHOO�6RIWZDUH·V�561HW:RU[�IRU�'HYLFH1HW�IRU�WKH������6'1�
6FDQQHU�0RGXOH�

Figure B.19  
Edit I/O Parameter   
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Figure B.20  
1747-SDN Scanner Module Input   
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Figure B.21  
1747-SDN Scanner Module Output   
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Enable the 1747-SDN Scanner

7KH�VFDQQHU�PRGXOH�KDV�D�PRGXOH�FRPPDQG�UHJLVWHU�ORFDWHG�DW�:RUG���LQ�WKH�
RXWSXW�LPDJH�DUHD�IRU�WKH�VORW��%LW���RI�:RUG���VHWV�VFDQQHU�PRGXOH�LQWR�HLWKHU�
581�RU�,'/(�PRGH���

Figure B.22 
Enable the 1747-SDN Scanner 

Read Current Motor Position

$�3ROOHG�,�2�PHVVDJH�LV�VHQW�WR�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�WR�
UHWULHYH�WKH�FXUUHQW�SRVLWLRQ�GDWD�LQ�FRXQWV��7KH�)HHGEDFN�'DWD�3RLQWHU�LQ�WKH�
3ROOHG�,�2�FRPPDQG�LV�XVHG�WR�VSHFLI\�ZKDW�IHHGEDFN�GDWD�VKRXOG�EH�UHWXUQHG�
LQ�WKH�3ROOHG�,�2�UHVSRQVH�IURP�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��$�OLVW�
RI�DYDLODEOH�IHHGEDFN�GDWD�SRLQWHUV�DQG�FRUUHVSRQGLQJ�IHHGEDFN�GDWD�FDQ�EH�
IRXQG�LQ�WKH�$VVHPEO\�2EMHFW��)HHGEDFN�'DWD�WDEOH�RI�WKH�3URJUDPPLQJ�
UHIHUHQFH��$SSHQGL[�'�RQ�SDJH�'�����)LJXUH�%����VHWV�WKH�)HHGEDFN�'DWD�
3RLQWHU�WR�RQH�WR�VHOHFW�WKH�0RWRU�3RVLWLRQ��7KH�0RWRU�3RVLWLRQ�LV�UHWXUQHG�LQ�
,�����DQG�,�����DV�VKRZQ�LQ�)LJXUH�%����

7KH�GDWD�FDQ�EH�VFDOHG�LQWR�D�XVHU�GHILQHG�YDOXH�E\�SODFLQJ�WKH�GDWD�LQWR�WKH����
ELW�PDWK�UHJLVWHU��6HH�029�LQVWUXFWLRQV�LQ�)LJXUH�%�����DQG�SHUIRUPLQJ�D�
'RXEOH�'LYLGH��ZLWK�WKH�DQVZHU�EHLQJ�SODFHG�LQ�1������7KH�0DWK�2YHUIORZ�

IMPORTANT �� �581�

7KH�VFDQQHU�PRGXOH�PDSV�RXWSXW�GDWD�IURP�LWV�VFDQQHU�
RXWSXW�WDEOH��02��DQG�GLVFUHWH�RXWSXWV�WR�HDFK�GHYLFH�RQ�
WKH�QHWZRUN��,QSXWV�DUH�UHFHLYHG�DQG�PDSSHG�LQWR�WKH�
VFDQQHU�LQSXW�WDEOH��0���DQG�GLVFUHWH�LQSXWV��2XWSXWV�RQ�
WKH�QHWZRUN�DUH�XQGHU�6/&�SURJUDP�FRQWURO�

IMPORTANT �� �,'/(

7KH�VFDQQHU�GRHV�QRW�PDS�RXWSXW�GDWD�WR�WKH�GHYLFHV��EXW�
NHHSV�QHWZRUN�FRQQHFWLRQV�WR�GHYLFHV�RSHQ�VR�GHYLFH�
IDLOXUHV�FDQ�EH�GHWHFWHG��,QSXW�GDWD�LV�UHWXUQHG�IURP�
GHYLFHV�DQG�PDSSHG�LQWR�WKH�VFDQQHU�LQSXW�WDEOH��0���DQG�
WKH�GLVFUHWH�LQSXWV��2XWSXWV�RQ�WKH�QHWZRUN�DUH�QRW�XQGHU�
SURJUDP�FRQWURO�DQG�ZLOO�EH�LQ�WKHLU�FRQILJXUHG�¶LGOH�VWDWH�·�
7KH�VFDQQHU�LV�SXW�LQWR�WKLV�PRGH�WR�SHUIRUP�RQ�OLQH�
FRQILJXUDWLRQ�RI�WKH�VFDQQHU�GDWDEDVH�WDEOHV�

First Pass
        S:1

        15

1747-SDN Run Bit
           O:1
           
              0
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ELW�LV�UHVHW�VR�WKH�6/&�ZLOO�QRW�JHQHUDWH�D�IDXOW��)LJXUH�%����VKRZV�WKH�UDZ�GDWD�
�IURP�,�����DQG�,������EHLQJ�UHDVVHPEOHG�LQ�WKH����ELW�0DWK�5HJLVWHU�

Figure B.23 
Set the feedback index and convert values 

Setting the Feedback Data Pointer to Actual Position
       MOV
Move
Source                     1
                                1<
Dest                  O:1.2
                                1<

Overflow
Trap
           S:5
             U
             0

Math Overflow
Selected
           S:2
             L
            14

Converting counts to user units

       MOV
Move
Source                I:1.3
                       -31072<
Dest                    S:13
                       -31072<

       MOV
Move
Source               I:1.4
                                1<
Dest                   S:14
                                1<

       DDV
Double Divide
Source             N9:11
                        20000<
Dest                 N9:10
                                5<

Ensures that the 32-bit Math Register is selected

0000

0001

0002

    First Pass
         S:1

           0
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Figure B.24   
Math Status   

Figure B.25  
 Data file input   

,I�D�VFDOLQJ�YDOXH�WKDW�LV�KLJKHU�WKDQ��������LV�QHHGHG�WKHQ�0XOWLSOH�'RXEOH�
'LYLGHV�DUH�UHTXLUHG�ZLWK�E\WH�VZDSSLQJ�EHWZHHQ�WKH�'RXEOH�'LYLGHV��
$WWHQWLRQ�QHHGV�WR�EH�WDNHQ�DV�D����ELW�UHVXOW�IURP�D�'RXEOH�'LYLGH�LV�E\WH�
VZDSSHG�DQG�QHHGV�WR�EH�VZDSSHG�EDFN�LQ�RUGHU�WR�GHWHUPLQH�WKH�DQVZHU�LQ�
XVHU�XQLWV�

)LJXUH�%����OLNH�)LJXUH�%����ZLOO�XVH�WKH����ELW�0DWK�UHJLVWHU�IRU�WKH�ILUVW�
GRXEOH�GLYLGH�IROORZHG�E\�PRYLQJ�WKH�WZR����ELW�DQVZHUV�LQWR�WHPSRUDU\�
UHJLVWHUV��7KHVH�WHPSRUDU\�UHJLVWHUV�ZLOO�WKHQ�EH�PRYHG�EDFN�LQWR�WKH����ELW�
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B-26        Polled I/O Examples
0DWK�UHJLVWHU�DQG�SHUIRUP�D�'RXEOH�'LYLGH��7KH�PDWK�RYHUIORZ�ELW�LV�UHVHW�VR�
WKH�6/&�ZLOO�QRW�JHQHUDWH�D�IDXOW�

Figure B.26 
Multiple double divides with Byte swapping 

)LJXUH�%����OLNH�)LJXUH�%����XVHV�WKH����ELW�0DWK�UHJLVWHU�IRU�WKH�ILUVW�GRXEOH�
GLYLGH��1H[W��WKH�WZR����ELW�DQVZHUV�DUH�VZDSSHG�XVLQJ�WHPSRUDU\�UHJLVWHUV�DQG�
WKHQ�D�VHFRQG�'RXEOH�'LYLGH�LV�SHUIRUPHG��7KH�PDWK�RYHUIORZ�ELW�LV�UHVHW�VR�
WKH�6/&�ZLOO�QRW�JHQHUDWH�D�IDXOW�

Overflow
Trap
           S:5
             U
             0

Ensures that the 32-bit Math Register is selected

Setting the feedback Data Pointer to Actual Position

0000

0001

0002

Converting counts to user units

       MOV
Move
Source                      1
                                 1<
Dest                  O:1.2
                                 1<

       MOV
Move
Source                 I
                       
Dest               

:1.3
-13072<
     S:13

                         20000<

       MOV
Move
Source               I:
                                1<
Dest                   
                                0<

1.4

S:14

       DDV
Double Divide
Source             
                                <
Dest                 N9:13
                        <

N9:12
5

20000

        First Pass
             S:1

             15

Math Overflow
Selected
           S:2
             L
            14
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Figure B.26 (continued) 
Multiple double divides with Byte swapping

Overflow
Trap
           S:5
             U
             0

       MOV
Move
Source             
                                0
Dest               

N9:20
<

    S:14
                                0<

       MOV
Move
Source                 S:14
                                 0
Dest               

<
   N9:21

                         20000<

       MOV
Move
Source             
                        20000<
Dest                   
                        20000<

N9:21

S:13

       DDV
Double Divide
Source             
                        20000<
Dest                 N9:10
                                1<

N9:11

Byte swapping needs to be done as the Double Divide Byte Swaps the answer

0002
       MOV
Move
Source                
                        20000<
Dest                 N9:20
                                0<

S:13
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Appendix C

Explicit Message Examples

7KHVH�H[DPSOH·V�XVH�D�6/&������������6'1��DQG�DQ�8/75$�����'ULYH�ZLWK�
'HYLFH1HW��,QGH[LQJ�YHUVLRQ���,Q�DGGLWLRQ��WKHVH�H[DPSOHV�DVVXPH�

• 7KH�'HYLFH1HW�6FDQQHU·V�PRGXOH�LV�LQ�6ORW���RI�WKH�6/&�FKDVVLV��

• /DGGHU�SURJUDPPLQJ�LV�GRQH�XVLQJ�5RFNZHOO�6RIWZDUH��
56/RJL[������Y ������������

• 7KH�'HYLFH1HW�QHWZRUN�LV�FRQILJXUHG�XVLQJ�5RFNZHOO�6RIWZDUH��
561HW:RU[�IRU�'HYLFH1HW��Y �������������DQG

• $OO�SHUVRQDO�FRPSXWHU�FRPPXQLFDWLRQ�LQWHUIDFLQJ�LV�GRQH�XVLQJ�5RFNZHOO�
6RIWZDUH��56/LQ[��Y �������������

Figure C.1
Example setup 

��

PERSONAL COMPUTER

SLC 500 CONTROLLER

RS-232 CABLE

CHANNEL 0

DEVICENET CABLE
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SCANNER
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This Example Starts on page

Example 1: RAM Index Setup and Move C-2

Example 2: Display the Current Position in User Units C-17
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C-2        Explicit Message Examples
Example 1:
RAM Index Setup and Move

7KLV�H[DPSOH�ZLOO�H[SODLQ�WKH�VWHSV�UHTXLUHG�WR�VHWXS�DQG�H[HFXWH�D�5$0�LQGH[�
PRYH�XVLQJ�([SOLFLW�PHVVDJHV�ZLWK�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�
�,QGH[LQJ�9HUVLRQ���'DWD�LV�VHQW�DQG�UHFHLYHG�YLD�LQVWDQFHV�RI�WKH�3DUDPHWHU�
2EMHFW��5HIHU�WR�SDJH�'����IRU�D�GHVFULSWLRQ�RI�WKH�3DUDPHWHU�2EMHFW�LQVWDQFHV�
LPSOHPHQWHG�LQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��)RU�SXUSRVHV�RI�WKLV�
H[DPSOH��ZH�ZLOO�DVVXPH�WKDW�WKH�V\VWHP�KDV�DOUHDG\�FRPSOHWHG�D�KRPLQJ�
URXWLQH�DQG�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�LV�HQDEOHG�

Enable Host Index Control

7KH�ILUVW�([SOLFLW�0HVVDJH�ZLOO�HQDEOH�WKH�+RVW�,QGH[�&QWUO��3DUDPHWHU�������
DOORZLQJ�WKH�+RVW�,QGH[�3RLQWHU��3DUDPHWHU������WR�GHWHUPLQH�ZKLFK�,QGH[�WKH�
'ULYH�ZLOO�H[HFXWH�ZKHQ�D�6WDUW�,QGH[�&RPPDQG�LV�JLYHQ��7KH�6WDUW�,QGH[�
&RPPDQG�ZLOO�EH�DFFHSWHG�WKURXJK�HLWKHU�D�FRUUHFWO\�DVVLJQHG�GLJLWDO�LQSXW��
'HYLFH1HW��RU�WKURXJK�D�+RVW�0RGH�FRPPDQG��6HULDO��

7KH�PHVVDJH�WR�EH�VHQW�LV�FRQWDLQHG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���IURP�WKH�
6/&�0HPRU\��EHJLQQLQJ�DW�1������)LJXUH�&������7KH�GLVSOD\HG�YDOXHV�DUH�LQ�
KH[DGHFLPDO�DQG�WKH�WDEOH�IROORZLQJ�WKH�ILJXUH�GHVFULEHV�WKH�RULJLQV�RI�WKH�
YDOXH�RI�HDFK�ZRUG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���

Figure C.2
Explicit Message to Enable Host Index control     

IMPORTANT )RU�WKH�SXUSRVHV�RI�WKLV�H[DPSOH�WKH�5$0�LQGH[�ZLOO�XVH�
GHIDXOW�YDOXH�IRU�WKH�6SHHG��$FFHOHUDWLRQ��DQG�'HFHOHUDWLRQ�
RI�����USP��7KH�+RVW�,QGH[�SRLQWHU�DOUHDG\�SRLQWV�WR�WKH�
5$0�LQGH[��EXW�LI�DQRWKHU�ZDV�WR�EH�VHOHFWHG�WKHQ�
3DUDPHWHU�����ZRXOG�QHHG�WR�EH�PRGLILHG�WR�SRLQW�WR�WKH�
UHTXLUHG�LQGH[��

Data Address Description

N10:0 TXID = 1H, Command = 01H (execute)

N10:1 Port = 0H, Size of Data Field = 7H (bytes)

N10:2 Service = 10H (set), MAC ID = 14H (node address)
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Explicit Message Examples        C-3
)LJXUH�&���ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1���LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��(YHQ�WKRXJK�ZH�DUH�RQO\�XVLQJ���ZRUGV�RI�
GDWD��1�����WR�1�������LW�LV�FRPPRQ�SUDFWLFH�WR�FRS\����ZRUGV�RI�GDWD�WR�WKH�
VFDQQHU�DV�GLIIHUHQW�W\SHV�RI�H[SOLFLW�PHVVDJHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV��
7KH�VFDQQHU�ZLOO�UHDG�WKH�GDWD�VHQW�E\�WKH�6/&�WR�0��������DQG�FUHDWH�DQ�
H[SOLFLW�PHVVDJH��7KH�H[SOLFLW�PHVVDJH�ZLOO�EH�SODFHG�LQ�D�TXHXH�DQG�VHQW�YLD�
'HYLFH1HW�WR�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZKHQ�1HWZRUN�WUDIILF�
SHUPLWV�

Figure C.3
Copy data from SLC Processor to DeviceNet Scanner Module

2QFH�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�UHVSRQGV�WR�WKH�H[SOLFLW�PHVVDJH��
WKH�VFDQQHU�SODFHV�WKH�PHVVDJH�LQ�D�EXIIHU�0���������2QFH�WKH�VFDQQHU�KDV�D�
UHVSRQVH��WKH�H[SOLFLW�PHVVDJH�UHVSRQVH�UHDG\�ELW�,��������LV�VHW�KLJK��)LJXUH�
&���ZLOO�FRS\�WKH�UHVSRQVH�IURP�WKH�VFDQQHU
V�PHPRU\�LQWR�WKH�6/&�,QWHJHU�
GDWD�WDEOH�1���IRU�YHULILFDWLRQ��VHH�)LJXUH�&�����,W�LV�FRPPRQ�SODFH�WR�FRS\�WKH�
HQWLUH�UHVSRQVH�EXIIHU��FRQWDLQLQJ����ZRUGV�RI�GDWD�DV�GLIIHUHQW�H[SOLFLW�
PHVVDJH�UHVSRQVHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV�

Figure C.4 
Read data from DeviceNet Scanner Module to SLC Processor 

N10:3 Class ID = FH (parameter object)

N10:4 Instance = ABH (host index control)

N10:5 Attribute = 1H (parameter attribute value)

N10:6 Value = 1H (set flag = 1)

IMPORTANT $OO�H[DPSOHV�XVH�WKH�YDOXH����IRU�WKH�7UDQVPLVVLRQ�
,GHQWLILFDWLRQ��7;,'��WKH�YDOLG�UDQJH�LV�IURP�������

Data Address Description (Continued)

To Ensure Explicit
Message data is only
sent once
             B3:1
             OSR
                 0

       COP
Copy File
Source            #N10:0
Dest          #M0:1.224
Length                    32

Send Explicit
Message
        B3:0

           0

Get  Explicit
Message Response
             B3:0
             
                1

To Ensure Explicit
Message Data is only
Read Once
             B3:1
             OSR
                1

       COP
Copy File
Source     
Dest                
Length                    32

#M1:1.224
#N11:0

Explict Message
Response Ready
             I:1

             15
       1747-SDN
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Figure C.5 
Explicit Message response from ULTRA 100 via DeviceNet    

5HIHU�WR 7UDQVDFWLRQ�KHDGHU�GDWD�ILHOGV�RQ�SDJH $���IRU�D�OLVW�RI�SRVVLEOH�VWDWXV�
YDOXHV�UHWXUQHG�E\�WKH�VFDQQHU�LQ�WKH�ORZHU�E\WH�RI�:RUG���RI�WKH�,QWHJHU�'DWD�
7DEOH�1����LQ�WKLV�H[DPSOH���$�VXFFHVVIXO�WUDQVDFWLRQ�LV�LQGLFDWHG�E\�D�VWDWXV�
FRGH�RI�RQH�

$�VXFFHVVIXO�VHW�GDWD�UHVSRQVH�ZLOO�KDYH�D���H�LQ�WKH�XSSHU�E\WH�RI�:RUG����7KH�
8/75$�����'ULYH�ZLWK�'HYLFH1HW�LQGLFDWHV�D�VXFFHVVIXO�UHVSRQVH�E\�
UHWXUQLQJ�WKH�6HUYLFH�E\WH�ZLWK�WKH�XSSHU�ELW�VHW�WR�RQH��7KH�6HUYLFH�E\WH�ZLOO�
EH���H��LI�DQ�HUURU�UHVSRQVH�LV�UHWXUQHG�

2QFH�GHWHUPLQHG�WKDW�WKH�PHVVDJH�ZDV�VXFFHVVIXO��D�FOHDU�EXIIHU�FRPPDQG�
PXVW�EH�VHQW�WR�WKH�'HYLFH1HW�VFDQQHU�PRGXOH�DV�VKRZQ�LQ�)LJXUH�&����2QFH�
WKH�VFDQQHU�KDV�UHFHLYHG�WKH�FOHDU�EXIIHU�FRPPDQG�WKH�H[SOLFLW�PHVVDJH�
UHVSRQVH�UHDG\�ELW�,��������LV�VHW�ORZ�

Data Address Description

N11:0 TXID = 1H, Status = 01H (successful transaction)

N11:1 Port = 0H, Size of Data Field = 0H (No data sent by the ULTRA 100)

N11:2 Service = 90H (Successful response to a set), 
MAC ID = 14H (node address)
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Figure C.6 
Clear buffer response from scanner    

)LJXUH�&���ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1��LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��7KLV�ZLOO�FOHDU�WKH�VFDQQHU·V�UHVSRQVH�EXIIHU�
DQG�DOORZ�WKH�VFDQQHU�WR�UHFHLYH�DQRWKHU�H[SOLFLW�PHVVDJH�

Figure C.7 
Clear the DeviceNet Scanner’s Response Buffer 

Data Address Description

N7:0 TXID = 1H, Command = 04H (clear response buffer)

To Ensure the
Response Buffer
is cleared once
             B3:1
             OSR
                 2

only 
       MOV
Move
Source             #N7:0
                             260<
Dest          #M0:1.224
                             260<

Send Buffer
Clear
        B3:0

           2
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Set the RAM Index Type for Absolute Move

7KLV�([SOLFLW�PHVVDJH�ZLOO�VHW�WKH�W\SH�IRU�WKH�5$0�LQGH[��3DUDPHWHU�������WKH�
W\SH�RI�LQGH[LQJ�PRYH�WKH�5$0�LQGH[�ZLOO�EH�VHW�XS�IRU�LV�DQ�$EVROXWH�PRYH��
7KH�PHVVDJH�WR�EH�VHQW�LV�FRQWDLQHG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���IURP�WKH�
6/&�0HPRU\��EHJLQQLQJ�DW�1������6HH�)LJXUH�&�����7KH�GLVSOD\HG�YDOXHV�DUH�LQ�
KH[DGHFLPDO�DQG�WKH�WDEOH�IROORZLQJ�WKH�ILJXUH�GHVFULEHV�WKH�RULJLQV�RI�WKH�
YDOXH�RI�HDFK�ZRUG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���

Figure C.8 
Explicit Message to set the RAM Index Type    

)LJXUH�&���ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1���LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��(YHQ�WKRXJK�ZH�DUH�RQO\�XVLQJ���ZRUGV�RI�
GDWD��1�����WR�1�������LW�LV�FRPPRQ�SUDFWLFH�WR�FRS\����ZRUGV�RI�GDWD�WR�WKH�
VFDQQHU�DV�GLIIHUHQW�W\SHV�RI�H[SOLFLW�PHVVDJHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV��
7KH�VFDQQHU�ZLOO�UHDG�WKH�GDWD�VHQW�E\�WKH�6/&�WR�0��������DQG�FUHDWH�DQ�
H[SOLFLW�PHVVDJH��7KH�H[SOLFLW�PHVVDJH�ZLOO�EH�SODFHG�LQ�D�TXHXH�DQG�VHQW�YLD�
'HYLFH1HW�WR�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZKHQ�1HWZRUN�WUDIILF�
SHUPLWV�

Data Address Description

N10:0 TXID = 1H, Command = 01H (execute)

N10:1 Port = 0H, Size of Data Field = 7H (bytes)

N10:2 Service = 10H (set), MAC ID = 14H (node address)

N10:3 Class ID = FH (parameter object)

N10:4 Instance = C9H (RAM index type)

N10:5 Attribute = 1H (parameter attribute value)

N10:6 Value = 1H (set flag = 1)

IMPORTANT $OO�H[DPSOHV�XVH�WKH�YDOXH����IRU�WKH�7UDQVPLVVLRQ�
,GHQWLILFDWLRQ��7;,'��WKH�YDOLG�UDQJH�LV�IURP�������
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Figure C.9 
Copy data from SLC Processor to DeviceNet Scanner Module

2QFH�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�UHVSRQGV�WR�WKH�H[SOLFLW�PHVVDJH��
WKH�VFDQQHU�SODFHV�WKH�PHVVDJH�LQ�D�EXIIHU�0���������2QFH�WKH�VFDQQHU�KDV�D�
UHVSRQVH��WKH�H[SOLFLW�PHVVDJH�UHVSRQVH�UHDG\�ELW�,��������LV�VHW�KLJK��)LJXUH�
&����ZLOO�FRS\�WKH�UHVSRQVH�IURP�WKH�VFDQQHU
V�PHPRU\�LQWR�WKH�6/&�,QWHJHU�
'DWD�7DEOH�1���IRU�YHULILFDWLRQ��6HH�)LJXUH�&������,W�LV�FRPPRQ�SODFH�WR�FRS\�
WKH�HQWLUH�UHVSRQVH�EXIIHU�FRQWDLQLQJ����ZRUGV�RI�GDWD��DV�GLIIHUHQW�H[SOLFLW�
PHVVDJH�UHVSRQVHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV�

Figure C.10 
Read data from DeviceNet Scanner Module to SLC Processor 

Figure C.11 
Explicit Message response from ULTRA 100 via DeviceNet    

5HIHU�WR 7UDQVDFWLRQ�KHDGHU�GDWD�ILHOGV�RQ�SDJH $���IRU�D�OLVW�RI�SRVVLEOH�VWDWXV�
YDOXHV�UHWXUQHG�E\�WKH�VFDQQHU�LQ�WKH�ORZHU�E\WH�RI�:RUG���RI�WKH�,QWHJHU�'DWD�

To Ensure Explicit
Message data is only
sent once
             B3:1
             OSR
                 0

       COP
Copy File
Source            #N10:0
Dest          #M0:1.224
Length                    32

Send Explicit
Message
        B3:0

           0

Get  Explicit
Message Response
             B3:0
             
                1

To Ensure Explicit
Message Data is only
Read Once
             B3:1
             OSR
                1

       COP
Copy File
Source     
Dest                
Length                    32

#M1:1.224
#N11:0

Explict Message
Response Ready
             I:1

             15
       1747-SDN

Data Address Description

N11:0 TXID = 1H, Status = 01H (successful transaction)

N11:1 Port = 0H, Size of Data Field = 0H (No data sent by the ULTRA 100)

N11:2 Service = 90H (Successful response to a set), 
MAC ID = 14H (node address)
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7DEOH�1����LQ�WKLV�H[DPSOH���$�VXFFHVVIXO�WUDQVDFWLRQ�LV�LQGLFDWHG�E\�D�VWDWXV�
FRGH�RI�RQH�

$�VXFFHVVIXO�VHW�GDWD�UHVSRQVH�ZLOO�KDYH�D���H�LQ�WKH�XSSHU�E\WH�RI�:RUG����7KH�
8/75$�����'ULYH�ZLWK�'HYLFH1HW�LQGLFDWHV�D�VXFFHVVIXO�UHVSRQVH�E\�
UHWXUQLQJ�WKH�6HUYLFH�E\WH�ZLWK�WKH�XSSHU�ELW�VHW�WR�RQH��7KH�6HUYLFH�E\WH�ZLOO�
EH���H��LI�DQ�HUURU�UHVSRQVH�LV�UHWXUQHG�

2QFH�GHWHUPLQHG�WKDW�WKH�PHVVDJH�ZDV�VXFFHVVIXO��D�FOHDU�EXIIHU�FRPPDQG�
PXVW�EH�VHQW�WR�WKH�'HYLFH1HW�VFDQQHU�PRGXOH�DV�VKRZQ�LQ�)LJXUH�&�����2QFH�
WKH�VFDQQHU�KDV�UHFHLYHG�WKH�FOHDU�EXIIHU�FRPPDQG��WKH�H[SOLFLW�PHVVDJH�
UHVSRQVH�UHDG\�ELW�,��������LV�VHW�ORZ�

Figure C.12 
Clear buffer response from scanner    

)LJXUH�&����ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1��LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��7KLV�ZLOO�FOHDU�WKH�UHVSRQVH�EXIIHU�DQG�DOORZ�
WKH�VFDQQHU�WR�UHFHLYH�DQRWKHU�H[SOLFLW�PHVVDJH�

Figure C.13 
Clear the DeviceNet Scanner’s Response Buffer 

Data Address Description

N7:0 TXID = 1H, Command = 04H (clear response buffer)

To Ensure the
Response Buffer
is cleared once
             B3:1
             OSR
                 2

only 
       MOV
Move
Source             #N7:0
                             260<
Dest          #M0:1.224
                             260<

Send Buffer
Clear
        B3:0

           2
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Set the RAM Index Position Using User Defined Scaling

7KH�QH[W�H[SOLFLW�PHVVDJH�ZLOO�VHW�WKH�5$0�,QGH[�SRVLWLRQ��3DUDPHWHU������LQ�
FRXQWV�IRU�WKH�5$0�LQGH[�EDVHG�RQ�D�XVHU�VFDOHG�YDOXH�

7KH�PHVVDJH�WR�EH�VHQW�LV�FRQWDLQHG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���IURP�WKH�
6/&�0HPRU\��EHJLQQLQJ�DW�1������)LJXUH�&�������7KH�GLVSOD\HG�YDOXHV�DUH�LQ�
KH[DGHFLPDO�DQG�WKH�WDEOH�IROORZLQJ�WKH�ILJXUH�GHVFULEHV�WKH�RULJLQV�RI�WKH�
YDOXH�RI�HDFK�ZRUG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���

Figure C.14 
Explicit Message to set the RAM Index Position    

)LJXUH�&����VKRZV�WKH�FRQYHUVLRQ�RI�D����ELW�XVHU�VFDOHG�SRVLWLRQ�YDOXH�LQWR�
RQH�LQ�FRXQWV�WKDW�WKH�GULYH�ZLOO�UHFRJQL]H��7KH�XVHU�YDOXH��LQ�WKLV�FDVH����LV�
PXOWLSOLHG�ZLWK�WKH�VFDOH�IDFWRU�YDOXH��LQ�WKLV�FDVH���������IRU�D�UHVXOW�RI�
���������)RU�WKLV�WKH����ELW�PDWK�UHJLVWHU�LV�XVHG�DQG�KDV�WR�EH�HQDEOHG��WKLV�LV�
WKH�SXUSRVH�RI�UXQJ��������7KH����ELW�UHVXOW�ZLOO�EH�PRYHG�LQWR�WKH�([SOLFLW�
PHVVDJH�DQG�WKH�0DWK�2YHUIORZ�ELW�UHVHW�VR�WKH�6/&�ZLOO�QRW�IDXOW��7KH�
PHVVDJH�LV�WKHQ�UHDG\�WR�EH�VHQW�IURP�WKH�,QWHJHU�'DWD�7DEOH�1���LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��(YHQ�WKRXJK�ZH�DUH�RQO\�XVLQJ���ZRUGV�RI�

Data Address Description

N10:0 TXID = 1H, Command = 01H (execute)

N10:1 Port = 0H, Size of Data Field = AH (bytes)

N10:2 Service = 10H (set), MAC ID = 14H (node address)

N10:3 Class ID = FH (parameter object)

N10:4 Instance = D2H (RAM index distance/position)

N10:5 Attribute = 1H (parameter attribute value)

N10:6 Lower Word of Data = 86A0H 

N10:7 Upper Word of Data = 1H

IMPORTANT $OO�H[DPSOHV�XVH�WKH�YDOXH����IRU�WKH�7UDQVPLVVLRQ�
,GHQWLILFDWLRQ��7;,'��WKH�YDOLG�UDQJH�LV�IURP�������
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C-10        Explicit Message Examples
GDWD��1�����WR�1�������LW�LV�FRPPRQ�SUDFWLFH�WR�FRS\����ZRUGV�RI�GDWD�WR�WKH�
VFDQQHU�DV�GLIIHUHQW�W\SHV�RI�H[SOLFLW�PHVVDJHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV��
7KH�VFDQQHU�ZLOO�UHDG�WKH�GDWD�VHQW�E\�WKH�6/&�WR�0��������DQG�FUHDWH�DQ�
H[SOLFLW�PHVVDJH��7KH�H[SOLFLW�PHVVDJH�ZLOO�EH�SODFHG�LQ�D�TXHXH�DQG�VHQW�YLD�
'HYLFH1HW�WR�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZKHQ�1HWZRUN�WUDIILF�
SHUPLWV�

Figure C.15 
Setting the absolute position in counts 

Ensures that the 32-bit Math Register is selected

First Pass
      S:1

       15
0000

0001

0002

0003

Math Overflow
Selected
           S:2
             L
            14

Converting user units to counts
       MUL
Multiply
Source A        #N9:10
                                5<

Dest               
                        31072<

Source B       #N9:11
                        20000<

#N9:12

Overflow
Trap
           S:5
             U
             0

Taking the 32-bit answer from the Math Register and moving it to the Explicit Message

       MOV
Move
Source               S:13
                       -31072<
Dest                 N10:6
                       -31072<

       MOV
Move
Source                S:14
                                1<
Dest                 N10:7
                                1<

To ensure Explicit
Message Data is only
sent once
             B3:1
             OSR
                 0

Copy data from SLC Processor to DeviceNet Scanner Module

       COP
Copy File
Source           
Dest         
Length                   32

#N10:0
#M0:1.224

Send Explicit
Message
        B3:0

           0
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Figure C.16
Math Status

Figure C.17 
Computing multiple multiplys command 

2QFH�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�UHVSRQGV�WR�WKH�H[SOLFLW�PHVVDJH�
WKH�VFDQQHU�SODFHV�WKH�PHVVDJH�LQ�D�EXIIHU�0���������2QFH�WKH�VFDQQHU�KDV�D�
UHVSRQVH�WKH�H[SOLFLW�PHVVDJH�UHVSRQVH�UHDG\�ELW�,��������LV�VHW�KLJK��)LJXUH�
&����ZLOO�FRS\�WKH�UHVSRQVH�IURP�WKH�VFDQQHU·V�PHPRU\�LQWR�WKH�6/&�,QWHJHU�
GDWD�WDEOH�1���IRU�YHULILFDWLRQ��VHH�6HH )LJXUH�&����RQ�SDJH &������,W�LV�
FRPPRQ�SODFH�WR�FRS\�WKH�HQWLUH�UHVSRQVH�EXIIHU��FRQWDLQLQJ����ZRUGV�RI�GDWD��
DV�GLIIHUHQW�H[SOLFLW�PHVVDJH�UHVSRQVHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV�

Figure C.18 
Read data from DeviceNet Scanner Module to SLC Processor 

IMPORTANT ,I�D�VFDOLQJ�YDOXH�WKDW�LV�KLJKHU�WKDQ��������LV�QHHGHG��WKH�
0XOWLSO\��08/��LQ�UXQJ������FDQ�EH�UHSODFHG�ZLWK�D�
&RPSXWHU��&37��LQVWUXFWLRQ�XVLQJ�PXOWLSOH�PXOWLSOLHV�DV�
VKRZQ�LQ�)LJXUH�&����

       CPT
Compute
Dest                                               N9:13
                                                               0<
Expression         (N9:10*N9:11) * N9:12
                              

Get  Explicit
Message Response
             B3:0
             
                1

To Ensure Explicit
Message Data is only
Read Once
             B3:1
             OSR
                1

       COP
Copy File
Source     
Dest                
Length                    32

#M1:1.224
#N11:0

Explict Message
Response Ready
             I:1

             15
       1747-SDN
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Figure C.19 
Explicit Message response from ULTRA 100 via DeviceNet    

5HIHU�WR 7UDQVDFWLRQ�KHDGHU�GDWD�ILHOGV�RQ�SDJH $���IRU�D�OLVW�RI�SRVVLEOH�VWDWXV�
YDOXHV�UHWXUQHG�E\�WKH�VFDQQHU�LQ�WKH�ORZHU�E\WH�RI�:RUG���RI�WKH�,QWHJHU�'DWD�
7DEOH�1����LQ�WKLV�H[DPSOH���$�VXFFHVVIXO�WUDQVDFWLRQ�LV�LQGLFDWHG�E\�D�VWDWXV�
FRGH�RI�RQH�

$�VXFFHVVIXO�VHW�GDWD�UHVSRQVH�ZLOO�KDYH�D���H�LQ�WKH�XSSHU�E\WH�RI�:RUG����7KH�
8/75$�����'ULYH�ZLWK�'HYLFH1HW�LQGLFDWHV�D�VXFFHVVIXO�UHVSRQVH�E\�
UHWXUQLQJ�WKH�6HUYLFH�E\WH�ZLWK�WKH�XSSHU�ELW�VHW�WR�RQH��7KH�6HUYLFH�E\WH�ZLOO�
EH���H��LI�DQ�HUURU�UHVSRQVH�LV�UHWXUQHG�

2QFH�GHWHUPLQHG�WKDW�WKH�PHVVDJH�ZDV�VXFFHVVIXO��D�FOHDU�EXIIHU�FRPPDQG�
PXVW�EH�VHQW�WR�WKH�'HYLFH1HW�VFDQQHU�PRGXOH�DV�VKRZQ�LQ�)LJXUH�&�����2QFH�
WKH�VFDQQHU�KDV�UHFHLYHG�WKH�FOHDU�EXIIHU�FRPPDQG��WKH�H[SOLFLW�PHVVDJH�
UHVSRQVH�UHDG\�ELW�,��������LV�VHW�ORZ�

Data Address Description

N11:0 TXID = 1H, Status = 01H (successful transaction)

N11:1 Port = 0H, Size of Data Field = 0H (No data sent by the ULTRA 100)

N11:2 Service = 90H (Successful response to a set), 
MAC ID = 14H (node address)
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Figure C.20 
Clear buffer response from scanner    

)LJXUH�&����ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1��LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��7KLV�ZLOO�FOHDU�WKH�VFDQQHUV·V�UHVSRQVH�EXIIHU�
DQG�DOORZ�WKH�VFDQQHU�WR�UHFHLYH�DQRWKHU�H[SOLFLW�PHVVDJH��

Start Index Command

Figure C.21 
Clear the DeviceNet Scanner’s Response Buffer 

7KLV�QH[W�([SOLFLW�PHVVDJH�ZLOO�EH�WKH�VWDUW�LQGH[�FRPPDQG�DQG�WKH�PRYH�ZLOO�
EH�LQLWLDWHG�ZKHQ�WKH�PHVVDJH�UHDFKHV�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��
7KH�PHVVDJH�WR�EH�VHQW�LV�FRQWDLQHG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���IURP�WKH�
6/&�0HPRU\��EHJLQQLQJ�1������6HH�)LJXUH�&������7KH�GLVSOD\HG�YDOXHV�DUH�LQ�

Data Address Description

N7:0 TXID = 1H, Command = 01H (successful transaction)

To Ensure the
Response Buffer
is cleared once
             B3:1
             OSR
                 2

only 
       MOV
Move
Source             #N7:0
                             260<
Dest          #M0:1.224
                             260<

Send Buffer
Clear
        B3:0

           2
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C-14        Explicit Message Examples
KH[DGHFLPDO�DQG�WKH�WDEOH�IROORZLQJ�WKH�ILJXUH�GHVFULEHV�WKH�RULJLQV�RI�WKH�
YDOXH�RI�HDFK�ZRUG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���

Figure C.22
Explicit Message to send the Start Index Command    

)LJXUH�&����ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1���LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��(YHQ�WKRXJK�ZH�DUH�RQO\�XVLQJ���ZRUGV�RI�
GDWD��1�����WR�1�������LW�LV�FRPPRQ�SUDFWLFH�WR�FRS\����ZRUGV�RI�GDWD�WR�WKH�
VFDQQHU�DV�GLIIHUHQW�W\SHV�RI�H[SOLFLW�PHVVDJHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV��
7KH�VFDQQHU�ZLOO�UHDG�WKH�GDWD�VHQW�E\�WKH�6/&�WR�0��������DQG�FUHDWH�DQ�
H[SOLFLW�PHVVDJH��7KH�H[SOLFLW�PHVVDJH�ZLOO�EH�SODFHG�LQ�D�TXHXH�DQG�VHQW�YLD�
'HYLFH1HW�WR�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZKHQ�1HWZRUN�WUDIILF�
SHUPLWV��

Data Address Description

N10:0 TXID = 1H, Command = 01H (execute)

N10:1 Port = 0H, Size of Data Field = 7H (bytes)

N10:2 Service = 10H (set), MAC ID = 14H (node address)

N10:3 Class ID = FH (parameter object)

N10:4 Instance = B3H (start index command)

N10:5 Attribute = 1H (parameter attribute value)

N10:6 Value = 1H (set flag = 1)

IMPORTANT $OO�H[DPSOHV�XVH�WKH�YDOXH����IRU�WKH�7UDQVPLVVLRQ�
,GHQWLILFDWLRQ��7;,'��WKH�YDOLG�UDQJH�LV�IURP�������

IMPORTANT 2QFH�WKH�([SOLFLW�PHVVDJH�LV�UHFHLYHG�E\�WKH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW�WKH�PRYH�ZLOO�VWDUW�HYHQ�LI�WKH�
$FNQRZOHGJPHQW�KDV�QRW�EHHQ�UHFHLYHG�E\�WKH�6/&�
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Figure C.23 
Copy data from SLC Processor to DeviceNet Scanner Module

2QFH�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�UHVSRQGV�WR�WKH�H[SOLFLW�PHVVDJH��
WKH�VFDQQHU�SODFHV�WKH�PHVVDJH�LQ�D�EXIIHU�0���������2QFH�WKH�VFDQQHU�KDV�D�
UHVSRQVH��WKH�H[SOLFLW�PHVVDJH�UHVSRQVH�UHDG\�ELW�,��������LV�VHW�KLJK��)LJXUH�
&����ZLOO�FRS\�WKH�UHVSRQVH�IURP�WKH�VFDQQHU
V�PHPRU\�LQWR�WKH�6/&�,QWHJHU�
'DWD�7DEOH�1���IRU�YHULILFDWLRQ��6HH�)LJXUH�&������,W�LV�FRPPRQ�SODFH�WR�FRS\�
WKH�HQWLUH�UHVSRQVH�EXIIHU�FRQWDLQLQJ����ZRUGV�RI�GDWD�DV�GLIIHUHQW�H[SOLFLW�
PHVVDJH�UHVSRQVHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV�

Figure C.24 
Read data from DeviceNet Scanner Module to SLC Processor 

Figure C.25 
Explicit Message response from ULTRA 100 via DeviceNet    

5HIHU�WR 7UDQVDFWLRQ�KHDGHU�GDWD�ILHOGV�RQ�SDJH $���IRU�D�OLVW�RI�SRVVLEOH�VWDWXV�
YDOXHV�UHWXUQHG�E\�WKH�VFDQQHU�LQ�WKH�ORZHU�E\WH�RI�:RUG���RI�WKH�,QWHJHU�'DWD�
7DEOH�1����LQ�WKLV�H[DPSOH���$�VXFFHVVIXO�WUDQVDFWLRQ�LV�LQGLFDWHG�E\�D�VWDWXV�
FRGH�RI�RQH�

To Ensure Explicit
Message data is only
sent once
             B3:1
             OSR
                 0

       COP
Copy File
Source            #N10:0
Dest          #M0:1.224
Length                    32

Send Explicit
Message
        B3:0

           0

Get  Explicit
Message Response
             B3:0
             
                1

To E sure Expl c t
Message Data is only
Read Once
             B3:1
             OSR
                1

       COP
Copy File
Source     
Dest                
Length                    32

#M1:1.224
#N11:0

Explict Message
Response Ready
             I:1

             15
       1747-SDN

Data Address Description

N11:0 TXID = 1H, Status = 01H (successful transaction)

N11:1 Port = 0H, Size of Data Field = 0H (No data sent by the ULTRA 100)

N11:2 Service = 90H (Successful response to a set), 
MAC ID = 14H (node address)
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$�VXFFHVVIXO�VHW�GDWD�UHVSRQVH�ZLOO�KDYH�D���H�LQ�WKH�XSSHU�E\WH�RI�:RUG����7KH�
8/75$�����'ULYH�ZLWK�'HYLFH1HW�LQGLFDWHV�D�VXFFHVVIXO�UHVSRQVH�E\�
UHWXUQLQJ�WKH�6HUYLFH�E\WH�ZLWK�WKH�XSSHU�ELW�VHW�WR�RQH��7KH�6HUYLFH�E\WH�ZLOO�
EH���H��LI�DQ�HUURU�UHVSRQVH�LV�UHWXUQHG�

2QFH�GHWHUPLQHG�WKDW�WKH�PHVVDJH�ZDV�VXFFHVVIXO��D�FOHDU�EXIIHU�FRPPDQG�
PXVW�EH�VHQW�WR�WKH�'HYLFH1HW�VFDQQHU�PRGXOH��$V�VKRZQ�LQ�)LJXUH�&�����RQFH�
WKH�VFDQQHU�KDV�UHFHLYHG�WKH�FOHDU�EXIIHU�FRPPDQG��WKH�H[SOLFLW�PHVVDJH�
UHVSRQVH�UHDG\�ELW�,��������LV�VHW�ORZ�

Figure C.26 
Clear buffer response from scanner  

)LJXUH�&����ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1��LQ�WKH�6/&�
PHPRU\�WR�WKH�6FDQQHU�0RGXOH��7KLV�ZLOO�FOHDU�WKH�UHVSRQVH�EXIIHU�DQG�DOORZ�
WKH�VFDQQHU�WR�UHFHLYH�DQRWKHU�H[SOLFLW�PHVVDJH�

Figure C.27 
Clear the DeviceNet Scanner’s Response Buffer 

Data Address Description

N7:0 TXID = 1H, Status = 01H (successful transaction)

To Ensure Explicit
Message data is only
sent once
             B3:1
             OSR
                 0

       COP
Copy File
Source            #N10:0
Dest          #M0:1.224
Length                    32

Send Explicit
Message
        B3:0

           0
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Example 2: 
Display the Current 
Position in User Units

7KLV�H[DPSOH�ZLOO�H[SODLQ�WKH�VWHSV�UHTXLUHG�WR�UHDG�DQG�FRQYHUW�WKH�FXUUHQW�
PRWRU�SRVLWLRQ�XVLQJ�D�XVHU�GHILQHG�VFDOH�ZLWK�WKH�8/75$�����'ULYH�ZLWK�
'HYLFH1HW��,QGH[LQJ�9HUVLRQ���'DWD�LV�VHQW�DQG�UHFHLYHG�YLD�LQVWDQFHV�RI�WKH�
3DUDPHWHU�2EMHFW��5HIHU�WR 3DUDPHWHU�2EMHFW��,QVWDQFHV�,'�������RQ�
SDJH '����IRU�D�GHVFULSWLRQ�RI�WKH�3DUDPHWHU�2EMHFW�LQVWDQFHV�LPSOHPHQWHG�LQ�
WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�

Read the Current Motor Position

7KH�([SOLFLW�0HVVDJH�ZLOO�UHTXHVW�WKH�&XUUHQW�0RWRU�3RVLWLRQ��3DUDPHWHU�������
7KH����ELW�UHVSRQVH�ZLOO�EH�GLYLGHG�DOORZLQJ�WKH����ELW�DQVZHU�DYDLODEOH�IRU�
LQWHUSUHWDWLRQ��7KH�PHVVDJH�WR�EH�VHQW�LV�FRQWDLQHG�LQ�WKH�,QWHJHU�'DWD�7DEOH�
1���IURP�WKH�6/&�0HPRU\��EHJLQQLQJ�DW�1������6HH�)LJXUH�&������7KH�
GLVSOD\HG�YDOXHV�DUH�LQ�KH[DGHFLPDO�DQG�WKH�WDEOH�IROORZLQJ�WKH�ILJXUH�GHVFULEHV�
WKH�RULJLQV�RI�WKH�YDOXH�RI�HDFK�ZRUG�LQ�WKH�,QWHJHU�'DWD�7DEOH�1���

Figure C.28
Explicit Message to read the Current Motor Position    

)LJXUH�&����ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1���LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��(YHQ�WKRXJK�ZH�DUH�RQO\�XVLQJ���ZRUGV�RI�
GDWD��1�����WR�1�������LW�LV�FRPPRQ�SUDFWLFH�WR�FRS\����ZRUGV�RI�GDWD�WR�WKH�

Data Address Description

N10:0 TXID = 1H, Command = 01H (execute)

N10:1 Port = 0H, Size of Data Field = 6H (bytes)

N10:2 Service = 0EH (get), MAC ID = 14H (node address)

N10:3 Class ID = FH (parameter object)

N10:4 Instance = 89H (motor position)

N10:5 Attribute = 1H (parameter attribute value)

IMPORTANT $OO�H[DPSOHV�XVH�WKH�YDOXH����IRU�WKH�7UDQVPLVVLRQ�
,GHQWLILFDWLRQ��7;,'��WKH�YDOLG�UDQJH�LV�IURP�������
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C-18        Explicit Message Examples
VFDQQHU�DV�GLIIHUHQW�W\SHV�RI�H[SOLFLW�PHVVDJHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV��
7KH�VFDQQHU�ZLOO�UHDG�WKH�GDWD�VHQW�E\�WKH�6/&�WR�0��������DQG�FUHDWH�DQ�
H[SOLFLW�PHVVDJH��7KH�H[SOLFLW�PHVVDJH�ZLOO�EH�SODFHG�LQ�D�TXHXH�DQG�VHQW�YLD�
'HYLFH1HW�WR�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZKHQ�1HWZRUN�WUDIILF�
SHUPLWV�

Figure C.29 
Copy data from SLC Processor to DeviceNet Scanner Module

2QFH�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�UHVSRQGV�WR�WKH�H[SOLFLW�PHVVDJH��
WKH�VFDQQHU�SODFHV�WKH�PHVVDJH�LQ�D�EXIIHU�0���������2QFH�WKH�VFDQQHU�KDV�D�
UHVSRQVH��WKH�H[SOLFLW�PHVVDJH�UHVSRQVH�UHDG\�ELW�,��������LV�VHW�KLJK��)LJXUH�
&����ZLOO�FRS\�WKH�UHVSRQVH�IURP�WKH�VFDQQHU
V�PHPRU\�LQWR�WKH�6/&�,QWHJHU�
'DWD�7DEOH�1���IRU�YHULILFDWLRQ��6HH�)LJXUH�&������,W�LV�FRPPRQ�SODFH�WR�FRS\�
WKH�HQWLUH�UHVSRQVH�EXIIHU�FRQWDLQLQJ����ZRUGV�RI�GDWD�DV�GLIIHUHQW�H[SOLFLW�
PHVVDJH�UHVSRQVHV�FDQ�FRQWDLQ�ODUJHU�GDWD�VL]HV�

7KH�0RWRU�SRVLWLRQ�LV�ORFDWHG�LQ�1�����DQG�1�����DV�VKRZQ�LQ�)LJXUH�&�����
7KH�PRWRU�SRVLWLRQ�FDQ�EH�VFDOHG�LQWR�D�XVHU�GHILQHG�YDOXH�E\�SODFLQJ�WKH�GDWD�
LQWR�WKH����ELW�PDWK�UHJLVWHU��6HH�029�LQVWUXFWLRQV�LQ�)LJXUH�&�����DQG�
SHUIRUPLQJ�D�'RXEOH�'LYLGH��ZLWK�WKH�DQVZHU�EHLQJ�SODFHG�LQ�1������7KH�
0DWK�2YHUIORZ�ELW�LV�UHVHW�VR�WKH�6/&�ZLOO�QRW�JHQHUDWH�D�IDXOW��)LJXUH�&����
VKRZV�WKH�UDZ�GDWD��IURP�1�����DQG�1������EHLQJ�UHDVVHPEOHG�LQ�WKH����ELW�
0DWK�5HJLVWHU�

To Ensure Explicit
Message data is only
sent once
             B3:1
             OSR
                 0

       COP
Copy File
Source            #N10:0
Dest          #M0:1.224
Length                    32

Send Explicit
Message
        B3:0

           0
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Figure C.30 
Read data from DeviceNet Scanner Module to SLC Processor Current Motor 

Figure C.31 
Position in the Math Register   

Overflow
Trap
           S:5
             U
             0

       COP
Copy File
Source      #M1:1.224
Dest               #N11:0
Length                   32

       MOV
Move
Source             
                       
Dest               

N11:3
-13072<
     S:13

                       -13072<

       MOV
Move
Source             
                                1<
Dest                   
                                1<

N11:4

S:14

       DDV
Double Divide
Source             
                        20000<
Dest                 N9:10
                                5<

N9:11

Get  Explicit
Message Response
        B3:0

           1

Explicit 
Response ready
             I:1

             15
       1747-SDN

Message

First Pass
             S:1

             15

To ensure Explicit
Message Data is only
read once
             B3:1
             OSR
                 1

Math Overflow
Selected
           S:2
             L
            14
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Figure C.32 
Explicit Message response from ULTRA 100 via DeviceNet    

5HIHU�WR 7UDQVDFWLRQ�KHDGHU�GDWD�ILHOGV�RQ�SDJH $���IRU�D�OLVW�RI�SRVVLEOH�VWDWXV�
YDOXHV�UHWXUQHG�E\�WKH�VFDQQHU�LQ�WKH�ORZHU�E\WH�RI�:RUG���RI�WKH�,QWHJHU�'DWD�
7DEOH�1����LQ�WKLV�H[DPSOH���$�VXFFHVVIXO�WUDQVDFWLRQ�LV�LQGLFDWHG�E\�D�VWDWXV�
FRGH�RI�RQH�

$�VXFFHVVIXO�*HW�GDWD�UHVSRQVH�ZLOO�KDYH�D��(H�LQ�WKH�XSSHU�E\WH�RI�:RUG����
7KH�8/75$�����ZLWK�'HYLFH1HW�LQGLFDWHV�D�VXFFHVVIXO�UHVSRQVH�E\�UHWXUQLQJ�
WKH�6HUYLFH�E\WH�ZLWK�WKH�XSSHU�ELW�VHW�WR�RQH��7KH�6HUYLFH�E\WH�ZLOO�EH���H��LI�
DQ�HUURU�UHVSRQVH�LV�UHWXUQHG�

,I�D�VFDOLQJ�YDOXH�WKDW�LV�KLJKHU�WKDQ��������LV�QHHGHG�WKHQ�0XOWLSOH�'RXEOH�
'LYLGHV�DUH�UHTXLUHG�ZLWK�E\WH�VZDSSLQJ�EHWZHHQ�WKH�'RXEOH�'LYLGHV��
$WWHQWLRQ�QHHGV�WR�EH�WDNHQ�DV�D����ELW�UHVXOW�IURP�D�'RXEOH�'LYLGH�LV�E\WH�
VZDSSHG�DQG�QHHGV�WR�EH�VZDSSHG�EDFN�LQ�RUGHU�WR�GHWHUPLQH�WKH�DQVZHU�LQ�
XVHU�XQLWV��DV�VKRZQ�LQ�)LJXUH�&�����

)LJXUH�&����OLNH�)LJXUH�&����XVHV�WKH����ELW�0DWK�UHJLVWHU�IRU�WKH�ILUVW�GRXEOH�
GLYLGH��1H[W��WKH�WZR����ELW�DQVZHUV�DUH�VZDSSHG�XVLQJ�WHPSRUDU\�UHJLVWHUV�DQG�
WKHQ�D�VHFRQG�'RXEOH�'LYLGH�LV�SHUIRUPHG��7KH�PDWK�RYHUIORZ�ELW�LV�UHVHW�VR�
WKH�6/&�ZLOO�QRW�JHQHUDWH�D�IDXOW�

Figure C.33 
Multiple double divides with Byte swapping

Data Address Description

N11:0 TXID = 1H, Status = 01H (successful transaction)

N11:1 Port = 0H, Size of Data Field = 4H (4 bytes of data sent by the ULTRA 
100)

N11:2 Service = 8EH (Successful response to a set), 
MAC ID = 14H (node address)

N11:3 Lower Byte of Data = 86A0H

N11:4 Upper Byte of Data = 1H
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Overflow
Trap
           S:5
             U
             0

0001

0000

Ensures that the 32 bit Math Register is selected

       COP
Copy File
Source      #M1:1.224
Dest               #N11:0
Length                   32

       MOV
Move
Source             
                       
Dest               

N11:3
-13072<
     S:13

                       -13072<

       MOV
Move
Source             
                                1<
Dest                   
                                1<

N11:4

S:14

       DDV
Double Divide
Source              
                                 5 <
Dest                  N9:13
                         <

N9:12

20000

Get  Explicit
Message Response
        B3:0

           1

Explicit 
Response ready
             I:1

             15
       1747-SDN

Message
To ensure Explicit
Message Data is only
read once
             B3:1
             OSR
                 1

        First Pass
             S:1

             15

Math Overflow
Selected
           S:2
             L
            14
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Figure C.33 (continued)
Multiple double divides with Byte swapping 

Overflow
Trap
           S:5
             U
             0

       MOV
Move
Source             
                                0
Dest               

N9:20
<

    S:14
                                0<

       MOV
Move
Source                 S:14
                                 0
Dest               

<
   N9:21

                         20000<

       MOV
Move
Source             
                        20000<
Dest                   
                        20000<

N9:21

S:13

       DDV
Double Divide
Source             
                        20000<
Dest                 N9:10
                                1<

N9:11

Byte swapping needs to be done as the Double Divide Byte Swaps the answer

0002
       MOV
Move
Source                
                        20000<
Dest                 N9:20
                                0<

S:13
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Figure C.34 
Clear buffer response from scanner    

)LJXUH�&����ZLOO�VHQG�WKH�GDWD�IURP�WKH�,QWHJHU�'DWD�7DEOH�1��LQ�WKH�6/&�
PHPRU\�WR�WKH�VFDQQHU�PRGXOH��7KLV�ZLOO�FOHDU�WKH�VFDQQHU·V�UHVSRQVH�EXIIHU�
DQG�DOORZ�WKH�VFDQQHU�WR�UHFHLYH�DQRWKHU�H[SOLFLW�PHVVDJH�

Figure C.35 
Clear the DeviceNet Scanner’s Response Buffer 

Data Address Description

N7:0 TXID = 1H, Command = 04H (clear response buffer)

To Ensure the
Response Buffer
is cleared once
             B3:1
             OSR
                 2

only 
       MOV
Move
Source             #N7:0
                             260<
Dest          #M0:1.224
                             260<

Send Buffer
Clear
        B3:0

           2
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Appendix D

Programming Reference

7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�LPSOHPHQWV�D�YHQGRU�VSHFLILF�GHYLFH�
SURILOH���5RFNZHOO�$XWRPDWLRQ�0LVFHOODQHRXV��'HYLFH�7\SH����KH[��ZKLFK�LV�
VLPLODU�WR�WKH�'HYLFH1HW�*HQHULF�'HYLFH�7\SH��'HYLFH�7\SH����KH[���

7KH�FRQILJXUDWLRQ�GDWD�DQG�EHKDYLRUV�LPSOHPHQWHG�LQ�WKH�8/75$�����'ULYH�
ZLWK�'HYLFH1HW�DUH�GHILQHG�XVLQJ�REMHFW�PRGHOLQJ��7KH�8/75$�����'ULYH�
ZLWK�'HYLFH1HW�LV�PRGHOHG�DV�D�FROOHFWLRQ�RI�REMHFWV��$Q�2EMHFW�LV�D�FROOHFWLRQ�
RI�UHODWHG�DWWULEXWHV�DQG�VHUYLFHV��$Q�DWWULEXWH�LV�DQ�H[WHUQDOO\�YLVLEOH�
FKDUDFWHULVWLF�RU�IHDWXUH�RI�DQ�REMHFW��ZKLOH�D�VHUYLFH�LV�D�SURFHGXUH�DQ�REMHFW�
FDQ�SHUIRUP���

This term Means

Object Representation of a particular type of data component within the 
DeviceNet node. 

Instance Specific occurrence of an Object.

Service Function preformed by an Object.

Attribute Description of a characteristic or feature of an Object. They provide status 
information or govern the operation of an Object.
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Object Model 7KH�2EMHFW�0RGHO�UHSUHVHQWV�WKH�REMHFWV�VXSSRUWHG�LQ�WKH�8/75$�����'ULYH�
ZLWK�'HYLFH1HW����

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�

• 7KH�REMHFW�FODVVHV�SUHVHQW�LQ�WKLV�GHYLFH��DQG

• 7KH�QXPEHU�RI�LQVWDQFHV�SUHVHQW�LQ�HDFK�FODVV��

Figure D.1
Object Model 

Object Class Number of Instances

Identity 5

Message Router 1

DeviceNet 1

Assembly 6

Connection 2 I/O and 6 explicit

Parameter Indexing Drive - 289, Non-indexing Drive - 185

Parameter Group Indexing Drive - 25, Non-indexing Drive - 14

Acknowledge Handler 1

DeviceNet Network

Class ID #5
0X05

Class ID #4
0X04

Class ID #2
0X02

DeviceNet Node

Class ID #16
0X10

Class ID #15
0X0FULTRA 100

(no public interface)

Class ID #1
0X01

Class ID #3
0X03

Class ID #43
0X2B

05H

04H

10H

0FH

2BH

01H 03H

02H
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How Objects Affect Behavior

7KH�REMHFWV�LQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�DIIHFW�LW·V�EHKDYLRU�DV�
VKRZQ�LQ�WKH�WDEOH�EHORZ���

The Defined Object Interface

7KH�REMHFWV�LQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�KDYH�WKH�LQWHUIDFH�OLVWHG�
LQ�WKH�IROORZLQJ�WDEOH���

Object Effect on Behavior

Message Router No effect

DeviceNet Configures port attributes (node address, data rate, and BOI)

Assembly Defines I/O data format

Connection Contains the number of logical ports into or out of the device

Parameter Provides a public interface to the device configuration data

Parameter Group Provides an aid to device configuration

Acknowledge Handler Manages the reception of message acknowledgments

Object Interface

Message Router Explicit Messaging Connection Instance

DeviceNet Message Router

Assembly I/O Connection or Message Router

Connection Message Router

Parameter Message Router

Parameter Group Message Router

Acknowledge Handler I/O Connection or Message Router
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Object Addressing

7KH�0HGLD�$FFHVV�&RQWURO�,GHQWLILHU��0$&�,'��LV�WKH�FRPPRQ�EDVLV�IRU�
ORJLFDOO\�DGGUHVVLQJ�VHSDUDWH�SK\VLFDO�FRPSRQHQWV�DFURVV�'HYLFH1HW��7KH�
0$&�,'�LV�D�XQLTXH�LQWHJHU�DVVLJQHG�WR�HDFK�'HYLFH1HW�QRGH�WKDW�
GLVWLQJXLVKHV�LW�VSHFLILFDOO\�IURP�DPRQJ�RWKHU�QRGHV�RQ�WKH�VDPH�QHWZRUN�DQG�
DOVR�LV�UHIHUUHG�WR�DV�WKH�QRGH�DGGUHVV������

Figure D.2 
Node Objects   

Component Description

Class ID The Class ID is a unique integer value assigned to each Object Class 
accessible from the network. The ULTRA 100 supports an 8-bit Class ID.

Instance ID The Instance ID is a unique identification assigned to an Object Instance 
that identifies it among all Instances of the same Class.
It is also possible to address the Class itself by utilizing the Instance ID 
value zero (0). The ULTRA 100 supports an 16-bit Instance ID.

Attribute ID The Attribute ID is a unique identification assigned to a Class attribute 
and/or Instance attribute.
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Data Type Definitions ��

Identity Object 
(Class ID 01H)

7KLV�REMHFW�VXSSRUWV�LGHQWLILFDWLRQ��LQIRUPDWLRQ�DERXW�WKH�GHYLFH��DQG�UHVHW�
VHUYLFH��7KH�LQWHUIDFH�FDUG�LPSOHPHQWV�ILYH�,GHQWLW\�2EMHFWV��RQH�IRU�WKH�ZKROH�
GHYLFH�DQG�IRXU�WKDW�UHSUHVHQW�YDULRXV�ILUPZDUH�FRPSRQHQWV���������������

Mnemonic Description

WORD 16-bit word, (2 bytes)

UINT Unsigned integer (2 bytes)

INT Signed integer (2 bytes)

BOOL Boolean (1 byte)

SINT Signed Short integer (1 byte)

DINT Signed Double integer (4 bytes)

USINT Unsigned Short integer (1 byte)

UDINT Unsigned Double integer (4 bytes)

SHORT_STRING Character string 
(1 byte per character, 1 byte length indicator)

BYTE Bit string, (1 byte)

DWORD Bit string, (4 bytes)

Identity Object,
Attribute for Instance ID = 0 (Class Attributes) 

Attr
ID

Access
Rule

Attribute
Name

Type Description Semantics
of Values

2 Get Max Instance UINT Maximum instance 
number of an object 
currently created in 
this class level of the 
device.

The largest instance 
number of a created 
object at this class 
hierarchy level.

Identity Object,
Instances ID 1-5 

Instance ID Description

1 ULTRA 100

2 ULTRA 100 Main Firmware

3 ULTRA 100 Boot Firmware

4 ULTRA 100 DeviceNet Interface Board Boot Firmware

5 ULTRA 100 DeviceNet Interface Board Main Firmware
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Identity Object,
Attributes of Instances ID 1-5 

Attr.
ID

Access
Rule

Attribute
Name

Type Description Semantics
of Values

1 Get Vendor ID UINT Identification of 
each vendor by 
number

01 = Rockwell 
Automation/ 
Allen-Bradley

2 Device Type Indication of 
general type of 
product.

Instance 1: 115 = 
Rockwell 
Automation           
Miscellaneous

105 = Returned by 
Instance #2-5 
(sub-component)

3 Product code Identification of a 
particular product 
of an individual 
vendor

Instance 1:
06 = 1398-DDM-005-DN
07 = 1398-DDM-009-DN
08 = 1398-DDM-019-DN
09 = 1398-DDM-005X-DN
10 = 1398-DDM-009X-DN
11 = 1398-DDM-019X-DN
Instances 2-5: 
01 = (Firmware)

4 Revision

Major 
Minor 

STRUCT 
of:
USINT
USINT

Revision of the 
item the Identity 
Object 
represents.

Major Revision
Minor Revision

5 Status WORD This attribute 
represents the 
current status of 
the entire device. 
Its value changes 
as the state of 
the device 
changes.

See table: Identity 
Object, Status 
Description of Attribute 
ID #5

6 Serial Number UDINT Serial number of 
device

Unique identifier for each 
device.

7 Product Name SHORT_
STRING

Readable 
identification

Unique identifier for each 
product.

Identity Object,
Status Description of Attribute ID #5 

Bit (s) Description Semantics of Values

0 Owned TRUE = device has an owner

1 0 = Reserved

2 Configured Always = 0

3 0 = Reserved

4, 5, 6, 7 Vendor specific
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�

8 Minor recoverable 
fault

Always = 0

9 Minor unrecoverable 
fault

Always = 0

10 Major recoverable 
fault

TRUE if self diagnosis detects a major fault

11 Major unrecoverable 
fault

Always = 0

12, 13 Reserved, set to 0

14, 15

Identity Object,
Common Services 

Service
Code Implemented for

Service
Name

Service
Description

Class Instance

0EH Yes Yes Get_Attribute_Single Returns the contents of the 
specified attribute.

05H No Reset Invokes the Reset service for 
the device.

11H Yes n/a Find_Next_Object_
Instance

Causes the specified Class to 
search and return a list of 
instance IDs of existing 
instances of the Identity 
object.

Identity Object,
Status Description of Attribute ID #5  (Continued)

Bit (s) Description Semantics of Values
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Message Router Object 
(Class ID 02H)

7KH�0HVVDJH�5RXWHU�2EMHFW�SURYLGHV�D�PHVVDJLQJ�FRQQHFWLRQ�SRLQW�WKURXJK�
ZKLFK�D�&OLHQW�PD\�DGGUHVV�D�VHUYLFH�WR�DQ\�REMHFW�FODVV�RU�LQVWDQFH�UHVLGLQJ�LQ�
WKH�SK\VLFDO�GHYLFH����� ��

DeviceNet Object 
(Class ID 03H)

7KH�'HYLFH1HW�2EMHFW�SURYLGHV�FRQILJXUDWLRQ�DQG�VWDWXV�DWWULEXWHV�RI�D�
'HYLFH1HW�SRUW����������

Message Router Object,
Attributes of Instance ID = 1 

Attr.
ID

Access
Rule

Attribute
Name

Type Description Semantics
of Values

2 Get Number Available UINT Maximum number 
of connections 
supported

Count of the max 
number of 
connections 
supported

3 Number active Number of 
connections 
currently used by 
system 
components

Current count of 
the number of 
connections 
allocated to 
system 
communication

4 Active connections ARRAY 
of: UINT

A list of the 
connection IDs of 
the currently active 
connections

Array of system 
connection IDs

Message Router Object,
Common Services 

Service
Code

Service
Name

Service
Description

0EH Get_Attribute_Single Returns the contents of the specified attribute

DeviceNet Object,
Attribute of Instance ID = 0 (Class Attribute) 

Attr. ID Access
Rule

Attribute
Name

Type Description Semantics
of Values

1 Get Revision UINT Revision of the DeviceNet object 
Class definition upon which the 
implementation is based. 

= 2
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DeviceNet Object,
Attributes of Instance ID = 1 

Attr.
ID

Access
Rule

Attribute
Name

Type Description Semantics
of Values

1 Set MAC ID USINT Node Address Range 0-63

2 Baud Rate Data Rate 0 = 125K, 
1 = 250K, 
2 = 500K

“Set” is only supported if the MAC ID and Data Rate are programmable. 
Refer to Setting rotary DIP switches to node address and data rate on page 4-1

3 Set Bus OFF 
interrupt 
(BOI)

BOOL Bus-OFF Interrupt Default = 0

4 Bus OFF 
Counter

USINT Number of times 
CAN went to the 
bus-OFF state

Range 0-255

5 Get Allocation 
information

STRUCT of: 
BYTE

USINT

Allocation Choice 
(1 byte)

 + Master MAC 
ID (1 byte)

Refer to the 
DeviceNet Object 
definition in the 
DeviceNet 
Specification

Range 0-63, 255
Modified via 
Allocate only.

6 MAC ID 
Switch 
Changed

BOOL The Node 
Address 
Switch(es) have 
changed since 
last power-up/
reset.

0 = No Change
1 = Change since 
last Reset or
      power-up

7 Baud Rate 
Switch 
Changed

The Baud Rate 
Switch(es) have 
changed since 
last power-up/
reset.

0 = No Change
1 = Change since 
last Reset or
      power-up

8 MAC ID 
Switch 
Value

USINT Actual value of 
Node Address 
switch(es) or 
EEPROM value if 
programmable.

Range 0-63

9 Baud Rate 
Switch 
Value

Actual value of 
Baud Rate 
switch(es), 
EEPROM value if 
programmable, or 
operating value 
after an autobaud 
was completed.

Range 0-2
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������

Assembly Object 
(Class ID 04H)

7KH�'HYLFH1HW�6SHFLILFDWLRQ�GHILQHV�$VVHPEO\�2EMHFWV�DV�REMHFWV�WKDW�´ELQG�
DWWULEXWHV�RI�PXOWLSOH�REMHFWV�WR�DOORZ�GDWD�WR�RU�IURP�HDFK�REMHFW�WR�EH�VHQW�
RYHU�D�VLQJOH�FRQQHFWLRQ�µ�7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�XVHV�
$VVHPEO\�2EMHFWV�WR�VHQG�GDWD�WR�DQG�IURP�D�0DVWHU��VFDQQHU��GHYLFH�RYHU�DQ�
,�2�FRQQHFWLRQ��7KH�WHUPV�´,QSXWµ�DQG�´2XWSXWµ�DUH�GHILQHG�IURP�WKH�
VFDQQHU·V�SRLQW�RI�YLHZ��8/75$�����'ULYH�ZLWK�'HYLFH1HW�2XWSXW�
$VVHPEOLHV�DUH�GHILQHG�DV�WKH�LQIRUPDWLRQ�WKDW�LV�´RXWSXWµ�E\�WKH�VFDQQHU�DQG�
FRQVXPHG�E\�WKH�8/75$������,QSXW�$VVHPEOLHV�DUH�WKH�VWDWXV�LQIRUPDWLRQ�
WKDW�LV�FRQVXPHG�E\�WKH�VFDQQHU�RU�DUH�WKH�VFDQQHU·V�´LQSXW�µ�7KH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW�DOORZV�WKH�XVHU�WR�FKRRVH�EHWZHHQ�YDULRXV�,QSXW�DQG�
2XWSXW�$VVHPEOLHV��WKHUHE\�FKRRVLQJ�WKH�GDWD�IRUPDW�RI�WKH�PHVVDJHV�WKDW�DUH�
SDVVHG�EDFN�DQG�IRUWK�EHWZHHQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�DQG�WKH�
VFDQQHU�RQ�WKH�,�2�FRQQHFWLRQ�

,Q�DGGLWLRQ��WKH�XVHU�FDQ�VHQG�H[SOLFLW�PHVVDJHV�WR�WKH�,QSXW�DQG�2XWSXW�
$VVHPEOLHV��´([SOLFLW�PHVVDJH�ZULWHVµ�WR�DQ�2XWSXW�$VVHPEO\��FDQ�SHUIRUP�
FRQWURO�IXQFWLRQV��7KHUHIRUH��´H[SOLFLW�PHVVDJH�ZULWHVµ�DUH�RQO\�DOORZHG�ZKHQ�
WKH�0DVWHU��VFDQQHU��LV�QRW�DFWLYHO\�FRQWUROOLQJ�WKH�GULYH�YLD�,�2�PHVVDJLQJ�
DQG�WKH�´PHVVDJH�ZULWHµ�LV�GRQH�WKURXJK�D�FRQQHFWLRQ�ZLWK�D�WLPH�RXW�YDOXH�
QRW�HTXDO�WR�]HUR��$IWHU�D�ZULWH��DQ\�WLPH�RXW�RU�FORVXUH�RI�WKH�FRQQHFWLRQ�PD\�
FDXVH�WKH�GULYH�WR�IDXOW��5HIHU�WR 8VLQJ�([SOLFLW�0HVVDJLQJ�WR�&RQWURO�WKH�
8/75$�����RQ�SDJH '�����7KLV�PDQXDO�PD\�UHIHU�WR�´,QSXW�DQG�2XWSXW�
$VVHPEOLHVµ�DV�´UHVSRQVHµ�DQG�´FRPPDQGµ�$VVHPEOLHV�UHVSHFWLYHO\�

DeviceNet Object,
Common Services 

Service
Code

Service
Name

Service
Description

0EH Get_Attribute_Single Returns the contents of the 
specified attribute.

10H Set_Attribute_Single Modifies the specified attribute.

DeviceNet Object,
Class Specific Services 

Service
Code

Service
Name

Service
Description

4BH Allocate_Master/
Slave_Connection_Set

Requests the use of the Predefined 
Master/Slave Connection Set.

4CH Release_Group_2_
Identifier_Set

Indicates that the specified 
Connections within the Predefined 
Master/Slave Connection Set are 
no longer desired. These 
connections are to be released 
(deleted).
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��

7KH�IROORZLQJ�$VVHPEO\�2EMHFWV�DUH�LPSOHPHQWHG�LQ�WKH�GULYH�DQG�EXIIHU�,�2�
LQ�WKH�IROORZLQJ�IDVKLRQ��52� �5HDG�2QO\��5�3:� �5HDG�:ULWH�3URWHFWHG����������

Assembly Object,
Attributes of Instance ID = 0 (Class Attributes) 

Attr. ID Access
Rule

Attribute
Name

Type Description Semantics
of Values

1 Get Revision UINT Revision of this 
object.

The current value 
assigned to this attribute 
is two (02).

2 Max 
Instance

Maximum instance 
number of an 
object currently 
created in this 
class level of the 
device.

The largest instance 
number of a created 
object at this class 
hierarchy level.

Assembly Object,
Instance ID = 1 - 6

ID Type Access Description

1 Static Output N/A Null

2 Static Input RO Logic (Drive) Status

3 Static Output R/PW Logic Command

4 Static Input RO Logic Status and Feedback Data

5 Static Output R/PW Logic Command and Feedback Data Pointer

6 R/PW Logic Command, Feedback Data Pointer, 
Command Data

Assembly Object,
Attribute of Instances ID 1 - 6 

Attr ID Access
Rule

Attribute
Name

Type

3 Get Data ARRAY 

Assembly Object,
Common Services 

Service
Code Implemented for

Service
Name

Service
Description

Class Instance

0EH Yes Yes Get_Attribute_Single Returns the contents of the 
specified attribute.

10EH No Set_Attribute_Single Modifies an attribute value.
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3DUDPHWHU�'1HW�,�2�)RUPDW��3DUDPHWHU�������,QGH[�'ULYH��3DUDPHWHU�������
1RQ�LQGH[LQJ�'ULYH��PXVW�EH�SURJUDPPHG�WR�VHOHFW�WKH�DSSURSULDWH�
DVVHPEOLHV�WR�EH�VHQW�RYHU�DQ�,�2�FRQQHFWLRQ��7KH�FKRLFH�RI�ZKLFK�,QSXW�DQG�
2XWSXW�$VVHPEO\�WR�XVH�VKRXOG�EH�EDVHG�RQ�ZKDW�VRUW�RI�LQIRUPDWLRQ�LV�
DSSURSULDWH�LQ�D�SDUWLFXODU�V\VWHP��7KH�$VVHPEO\�2EMHFW��,�2�)RUPDW�7\SH�
6HOHFWLRQ�7DEOH�OLVWV�WKH�LQSXW�DQG�RXWSXW�DVVHPEOLHV�H[FKDQJHG�RYHU�DQ�,�2�
PHVVDJLQJ�FRQQHFWLRQ���

7KH�IROORZLQJ�WDEOHV�GHVFULEH�WKH�GDWD�IRUPDW�RI�WKH�2XWSXW��FRPPDQG��GDWD�
$VVHPEOLHV����������  � 

Assembly Object, 
I/O Format Type

DeviceNet I/O 
Format

Output (command) 
Assembly Instance 
ID used for Polled, 
Change of State, 
and Cyclic I/O 
Messaging

Input (response) 
Assembly Instance 
ID used for 
Polled I/O 
Messaging

Input (response) 
Assembly Instance 
ID used for Change 
of State and Cyclic 
Messaging

Type 1 1 (0 bytes) 2 (4 bytes) 2 (4 bytes)

Type 2 3 (2 bytes) 2 (4 bytes) 2 (4 bytes)

Type 3 5 (3 bytes) 4 (8 bytes) 2 (4 bytes)

Type 4 6 (8 bytes) 4 (8 bytes) 2 (4 bytes)

Refer to the Parameter Objects for more information about the DNet I/O Format 
parameter.

IMPORTANT ,I�WKH�'1HW�,�2�)RUPDW�SDUDPHWHU�LV�PRGLILHG��WKH�XVHU�
KDV�WR�HLWKHU�SRZHU�F\FOH�WKH�'ULYH��UHVHW�WKH�'ULYH��RU�
UHPRYH�DQG�UHDSSO\�'HYLFH1HW�SRZHU�IRU�WKH�'ULYH�WR�XVH�
WKH�PRGLILHG�YDOXH�

Assembly Object,
Output (command) Assembly for Instance ID = 1 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

(No data)

Assembly Object,
Output (command) Assembly for Instance ID = 3 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Preset Select 
B

Preset Select 
A

Operation Mode 
Override

Reserved Follower 
Enable

Integrator 
Inhibit

Torque 
Override

1 Enable Fault Reset Start Homing Remove 
Command 
Offset

Disable 
Serial

Define 
Home

Start Index Preset 
Select C
Publication 1398-5.4 - December 1999 



Programming Reference        D-13
$GGLWLRQDO�LQIRUPDWLRQ�UHJDUGLQJ�FRQILJXUDWLRQ��DSSOLFDWLRQ��DQG�XVH�RI�WKH�
'ULYH�FDQ�EH�IRXQG�LQ�WKH�8/75$�����6HULHV�'ULYHV�,QVWDOODWLRQ�0DQXDO
�3XE�����������

Logic Command

7KH�ILUVW����ELWV�LQ�WKH�2XWSXW��FRPPDQG��$VVHPEOLHV�DUH�UHIHUUHG�WR�DV�WKH�
ORJLF�FRPPDQG��7KH�ORJLF�FRPPDQG�ELWV�FRUUHVSRQG�WR�IXQFWLRQV�DYDLODEOH�YLD�
WKH�KDUGZDUH�GLJLWDO�LQSXWV�RQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW��7KH�
(1$%/(�ELW�LQ�WKH�ORJLF�FRPPDQG�LV�¶25·HG�RU�¶$1'·HG�ZLWK�WKH�KDUGZDUH�
(1$%/(�LQSXW�DV�VSHFLILHG�E\�WKH�(QDEOH�%HKDYLRU�SDUDPHWHU��3DUDPHWHU�����
��1RQ�LQGH[LQJ�'ULYH��3DUDPHWHU�������,QGH[LQJ�'ULYH���,I�D�IXQFWLRQ�KDV�QRW�
EHHQ�DVVLJQHG�WR�DQ\�RI�WKH�KDUGZDUH�LQSXWV��WKH�FRUUHVSRQGLQJ�ORJLF�
FRPPDQG�ELW�H[FOXVLYHO\�FRQWUROV�WKH�IXQFWLRQ��,I�D�IXQFWLRQ�KDV�EHHQ�DVVLJQHG�
WR�D�KDUGZDUH�LQSXW��WKH�FRUUHVSRQGLQJ�ORJLF�FRPPDQG�ELW�LV�¶25·HG�ZLWK�WKH�
KDUGZDUH�LQSXW��%LWV�LQ�WKH�ORJLF�FRPPDQG�FDQ�EH�PDVNHG�RII�E\�XVLQJ�WKH�

Assembly Object,
Output (command) Assembly for Instance ID = 5 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Preset 
Select B

Preset 
Select A

Operation Mode 
Override

Reserved Follower 
Enable

Integrator 
Inhibit

Torque 
Override

1 Enable Fault Reset Start Homing Remove 
Command 
Offset

Disable 
Serial

Define 
Home

Start Index Preset Select 
C

2 Reserved Feedback Data Pointer

Assembly Object,
Output (command) Assembly for Instance ID = 6 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Preset Select 
B

Preset Select 
A

Operation 
Mode 
Override

Reserved Follower 
Enable

Integrator 
Inhibit

Torque 
Override

1 Enable Fault Reset Start Homing Remove 
Command 
Offset

Disable 
Serial

Define Home Start Index Preset Select 
C

2 Reserved Feedback Data Pointer

3 Write 
Command 
Data

Reserved Command Data Pointer

4 Command Data Value - Low byte

5 Command Data Value - Low Middle byte

6 Command Data Value - High Middle byte

7 Command Data Value - High byte
Publication 1398-5.4 - December 1999



D-14        Programming Reference
/RJLF�&RPPDQG�0DVN�SDUDPHWHU��3DUDPHWHU�������1RQ�LQGH[LQJ�'ULYH��
3DUDPHWHU�������,QGH[LQJ�'ULYH���,I�D�ELW�LQ�WKH�/RJLF�&RPPDQG�0DVN�LV�]HUR�
�����WKHQ�WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�ORJLF�FRPPDQG�ZLOO�EH�VHW�WR�]HUR�LQVLGH�
WKH�8/75$������$OO�RI�WKH�ORJLF�FRPPDQG�ELWV�ZLOO�EH�PDVNHG�RII��VHW�WR�]HUR��
XQOHVV�WKH�/RJLF�&RPPDQG�0DVN�SDUDPHWHU�LV�FKDQJHG�IURP�WKH�GHIDXOW�YDOXH�
RI�]HUR�����

��

Torque Override

7KLV�ELW�LV�XVHG�WR�IRUFH�WKH�GULYH�LQWR�7RUTXH�0RGH��
�� �7RUTXH�0RGH
�� �7RUTXH�2YHUULGH�,QSXW�LV�ORZ

Integrator Inhibit

7KLV�ELW�LV�XVHG�]HUR�WKH�YHORFLW\�ORRS�LQWHJUDWRU��
�� �,QKLELW�,QWHJUDWRU
�� �1RQ�,QKLELW�,QWHJUDWRU

Follower Enable

7KLV�ELW�LV�XVHG�WR�DOORZ�WKH�SRVLWLRQ�ORRS�WR�WUDFN�WKH�3RVLWLRQ�&RPPDQG�
ZKHQ�WKH�'ULYH�LV�VHW�WR�D�3RVLWLRQ�)ROORZHU�0RGH�

Operation Mode Override

�� �7KH�2YHUULGH�&RPPDQG�6RXUFH��3DUDPHWHU������LV�VHOHFWHG�DV�WKH�
FRPPDQG�VRXUFH�DQG�WKH�2YHUULGH�'ULYH�0RGH��3DUDPHWHU������LV�
VHOHFWHG�DV�WKH�GULYH�PRGH�

�� �&RPPDQG�6RXUFH��3DUDPHWHU������DQG�'ULYH�0RGH��3DUDPHWHU������DUH�
VHOHFWHG�DV�WKH�FRPPDQG�VRXUFH�DQG�GULYH�PRGH�

IMPORTANT $�WUDQVLWLRQ�RQ�D�ORJLF�FRPPDQG�ELW�ZLOO�QRW�EH�UHFRJQL]HG�
LI�WKH�FRUUHVSRQGLQJ�KDUGZDUH�LQSXW�LV�DFWLYH��5HIHU�WR�WKH�
GHVFULSWLRQ�IRU�WKH�(1$%/(�ELW�IRU�PRUH�LQIRUPDWLRQ�
UHJDUGLQJ�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�ORJLF�FRPPDQG�
(1$%/(�ELW�DQG�WKH�KDUGZDUH�(QDEOH�LQSXW�

IMPORTANT 7RJJOLQJ�PRUH�WKDQ�RQH�ELW�DW�RQH�WLPH�PD\�SURGXFH�
LQGHWHUPLQDWH�EHKDYLRU�

)RU�H[DPSOH��FKDQJLQJ�WKH�3UHVHWV�DQG�WUDQVLWLRQLQJ�WKH�
6WDUW�,QGH[�IURP���WR���PD\�FDXVH�WKH�SUHYLRXVO\�VHOHFWHG�
,QGH[�3UHVHW�WR�EH�H[HFXWHG�
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Selection Table of Presets

7KHVH�ELWV�DUH�XVHG�WR�VHOHFW�D�9HORFLW\�3UHVHW��7RUTXH�3UHVHW��RU�,QGH[�6HOHFW�

Start Index

$�ULVLQJ�HGJH��WUDQVLWLRQ�IURP���WR����RI�WKH�6WDUW�,QGH[�ELW�EHJLQV�DQ�LQGH[LQJ�
PRYH�LI�WKH�'ULYH
V�FXUUHQW�2SHUDWLRQ�0RGH�LV�LQGH[LQJ��FRPPDQG�VRXUFH� �
LQGH[LQJ���7KH�'ULYH�0RGH��3DUDPHWHU������VKRXOG�EH�VHW�WR�9HORFLW\�0RGH�RU�
HOVH�WKH�YHORFLW\�ORRS�ZLOO�EH�E\SDVVHG��$�WUDQVLWLRQ�ZLOO�QRW�EH�UHFRJQL]HG�LI�D�
KDUGZDUH�LQSXW�FRQILJXUHG�DV�D�6WDUW�,QGH[�LV�DOUHDG\�DFWLYH����7KLV�RSWLRQ�LV�
RQO\�DYDLODEOH�RQ�DQ�,QGH[LQJ�'ULYH�

Define Home

$�ULVLQJ�HGJH��WUDQVLWLRQ�IURP���WR����FDXVHV�WKH�SUHVHQW�PRWRU�SRVLWLRQ�WR�EH�
VHOHFWHG�DV�+RPH�3RVLWLRQ��3DUDPHWHU�������7KLV�PHDQV�WKDW�WKH�SRVLWLRQ�
FRPPDQG�LV�VHW�WR�WKH�+RPH�3RVLWLRQ��DQG�WKH�SRVLWLRQ�IHHGEDFN�LV�
VLPXOWDQHRXVO\�VHW�WR�LWV�DSSURSULDWH�YDOXH�DFFRUGLQJ�WR�WKH�SRVLWLRQ�HUURU��7KLV�
RSWLRQ�LV�RQO\�DYDLODEOH�RQ�DQ�,QGH[LQJ�'ULYH�

Disable Serial

7KLV�ELW�LQKLELWV�WKH�VHULDO�FRPPXQLFDWLRQV�SRUW�RSHUDWLRQ�RQ�WKH�'ULYH��
�� �6HULDO�FRPPXQLFDWLRQV�GLVDEOHG
�� �6HULDO�FRPPXQLFDWLRQV�HQDEOHG

Remove COMMAND Offset

$�ULVLQJ�HGJH��WUDQVLWLRQ�IURP���WR����FDXVHV�WKH�RIIVHW�RI�WKH�$QDORJ�
&200$1'�,QSXW�WR�EH�PHDVXUHG��DIWHU�DYHUDJLQJ���DQG�WKH�7RUTXH�
&200$1'�,QSXW�2IIVHW�DQG�9HORFLW\�&200$1'�,QSXW�2IIVHW�
SDUDPHWHUV�DUH�VHW�WR�WKH�QHJDWLYH�RI�WKLV�YDOXH�WR�KHOS�UHGXFH�GULIW�

Preset Select

C B A

0 0 0 0

1 0 0 1

2 0 1 0

3 0 1 1

4 1 0 0

5 1 0 1

6 1 1 0

7 1 1 1
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D-16        Programming Reference
Start Homing

$�ULVLQJ�HGJH��WUDQVLWLRQ�IURP���WR����FDXVHV�WKH�'ULYH�WR�LQLWLDWH�WKH�KRPLQJ�
URXWLQH��7KLV�RSWLRQ�LV�RQO\�DYDLODEOH�RQ�DQ�,QGH[LQJ�'ULYH�

Fault Reset

$�ULVLQJ�HGJH��WUDQVLWLRQ�IURP���WR����ZLOO�UHVHW�DQ\�GHWHFWHG�'ULYH�IDXOWV��,I�WKH�
'ULYH�(QDEOH�LV�KLJK�����WKH�'ULYH�ZLOO�HQDEOH�DQG�XQH[SHFWHG�PRWLRQ�PD\�
KDSSHQ�

Enable

7KH�(QDEOH�ELW�HQDEOHV�WKH�'ULYH���� �HQDEOH���� �GLVDEOH��GHSHQGLQJ�RQ�WKH�
+DUGZDUH�(QDEOH�LQSXW�DQG�WKH�(QDEOH�%HKDYLRU�SDUDPHWHU��3DUDPHWHU�������
1RQ�LQGH[�'ULYH�DQG�3DUDPHWHU�������,QGH[LQJ�'ULYH���7KH�(QDEOH�ELW�FDQ�EH�
FRQILJXUHG�WR�EH�
25
HG�RU�
$1'
HG�ZLWK�WKH�KDUGZDUH�HQDEOH�E\�VHWWLQJ�WKH�
(QDEOH�%HKDYLRU�SDUDPHWHU��,I�WKH�(QDEOH�%HKDYLRU�SDUDPHWHU�LV�VHW�WR�
+DUGZDUH�25�'1HW��WKHQ�RQO\�RQH�HQDEOH�LQSXW�KDV�WR�EH�DFWLYDWHG�WR�HQDEOH�
WKH�GULYH��2WKHUZLVH��ERWK�HQDEOH�LQSXWV�KDYH�WR�EH�DFWLYDWHG�WR�HQDEOH�WKH�
GULYH��7KH�+RVW�&RQWURO�0RGH��3DUDPHWHU������FDQ�WHPSRUDULO\�GLVDEOH�WKH�
GULYH�UHJDUGOHVV�RI�WKH�KDUGZDUH�HQDEOH�LQSXW�DQG�'HYLFH1HW�HQDEOH�ELW�

Feedback Data Pointer

7KH�WKLUG�E\WH�LQ�DVVHPEOLHV���DQG���FRQWDLQV�D�IHHGEDFN�GDWD�SRLQWHU�WKDW�
VHOHFWV�WKH�IHHGEDFN�GDWD�YDOXH��5HIHU�WR $VVHPEO\�2EMHFW��,QSXW��UHVSRQVH��
$VVHPEO\�IRU�,QVWDQFH�,'� ���RQ�SDJH '������

Assembly Object,
Feedback Data

Feedback Data Pointer Description Data Type

0 Commanded Position DINT

1 Actual Position

2 Actual Velocity

3 Average Current DINT (a sign extended INT)

4 Fault Status DWORD
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Command Data

7KH�FRPPDQG�GDWD�SRLQWHU�GHILQHV�ZKLFK�FRPPDQG�GDWD�VKRXOG�EH�XSGDWHG�LQ�
WKH�GULYH��7KH�FRPPDQG�GDWD�SRLQWHU�VHOHFWV�RQH�RI�WKH�FRPPDQG�GDWD�OLVWHG�
LQ�$VVHPEO\�2EMHFW��&RPPDQG�'DWD�WDEOH��7KH�:ULWH�&RPPDQG�'DWD�ELW�LV�
XVHG�WR�ODWFK�WKH�FRPPDQG�GDWD�YDOXH�WKDW�LV�ORFDWHG�LQ�WKH�ODVW�IRXU�E\WHV�RI�
WKH�2XWSXW��FRPPDQG��$VVHPEO\��$�QHZ�FRPPDQG�GDWD�YDOXH�ZLOO�EH�
DFFHSWHG�E\�WKH�GULYH�RQ�WKH�ULVLQJ�HGJH�RI�WKH�:ULWH�&RPPDQG�'DWD�ELW�
�WUDQVLWLRQ�IURP���WR����LI�WKH�:ULWH�'DWD�%XV\�$FN�ELW��ORFDWHG�LQ�WKH�,QSXW�
�UHVSRQVH��$VVHPEO\���,QVWDQFH����LV�ORZ���� �EXV\���� �LGOH��7KH�:ULWH�'DWD�
%XV\�$FN�ELW�ZLOO�EH�FOHDUHG�ZKHQ�WKH�:ULWH�&RPPDQG�'DWD�ELW�LV�VHW�WR�]HUR�
����DQG�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�LV�QRW�EXV\�VDYLQJ�WKH�
FRPPDQG�GDWD��7KH�:ULWH�&RPPDQG�'DWD�DQG�:ULWH�'DWD�%XV\�$FN�ELWV�DUH�
LJQRUHG�LI�WKH�FRPPDQG�$VVHPEO\�LV�XSGDWHG�YLD�DQ�H[SOLFLW�PHVVDJH���

��

IMPORTANT ,I�$VVHPEO\�2EMHFW�,QVWDQFH�,'���LV�XSGDWHG�YLD�DQ�,�2�RU�
H[SOLFLW�PHVVDJH��WKH�GULYH�ZLOO�DFW�RQ�WKH�ORJLF�FRPPDQG�
EHIRUH�UHDGLQJ�WKH�FRPPDQG�GDWD�YDOXH��7KHUHIRUH��WKH�
GULYH�ZLOO�DFFHSW�WKH�ORJLF�FRPPDQG�HYHQ�WKRXJK�WKH�
FRPPDQG�GDWD�YDOXH�PD\�EH�LQYDOLG��,I�WKH�$VVHPEO\�
2EMHFW�LV�XSGDWHG�YLD�DQ�,�2�PHVVDJH��WKH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW�VHWV�WKH�:ULWH�'DWD�(UURU�ELW�LQ�WKH�
,QSXW��UHVSRQVH��$VVHPEO\�LI�WKH�FRPPDQG�GDWD�YDOXH�LV�
LQYDOLG��,I�WKH�$VVHPEO\�2EMHFW�LV�XSGDWHG�YLD�DQ�H[SOLFLW�
PHVVDJH��WKH�'ULYH�ZLOO�UHWXUQ�DQ�HUURU�UHVSRQVH�LI�WKH�
FRPPDQG�GDWD�YDOXH�LV�LQYDOLG�

Assembly Object,
Command Data 

Command Data 
Pointer

Command Data Description Data Type Parameter 
Number

0x00 Null -

0x01 Host Setpoint Control Enable USINT 170

0x02 Host Velocity Setpoint DINT 172

0x03 Host Torque Setpoint INT 173

0x04 Host Setpoint Acceleration UDINT 174

0x05 Host Index Control
Indexing Drive only

USINT 171

0x06 Host Index
Indexing Drive only

181

0x07 RAM Index Type
Indexing Drive only

201
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D-18        Programming Reference
7KH�IROORZLQJ�WZR�WDEOHV�GHVFULEH�WKH�GDWD�IRUPDW�RI�WKH�,QSXW��UHVSRQVH��
$VVHPEOLHV��  ��

0x08 RAM Index Distance/Position
Indexing Drive only

DINT 210

0x09 RAM Index Registration Distance
Indexing Drive only

UDINT 219

0x0A RAM Index Velocity
Indexing Drive only

���

0x0B RAM Index Acceleration
Indexing Drive only

���

0x0C RAM Index Deceleration
Indexing Drive only

���

0x0D RAM Index Dwell Time
Indexing Drive only

UINT 255

0x0E RAM Index Count
Indexing Drive only

���

0x0F RAM Index Termination
Indexing Drive only

USINT 273

0x10 RAM Index Pointer
Indexing Drive only

���

Assembly Object,
Command Data  (Continued)

Command Data 
Pointer

Command Data Description Data Type Parameter 
Number

Assembly Object,
Input (response) Assembly for Instance ID = 2 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Drive 
Enabled

At Speed Negative 
ILimit

Positive 
Ilimit

Within 
Velocity 
Window

Zero 
Velocity

Within 
Position 
Window

In Position

1 Drive Ready Brake Active Axis Homed Reserved Fault 
Disable

DC Bus 
Charged

2 Preset 
Select B

Preset 
Select A

Operation 
Mode 
Override

Reverse 
Clamp

Forward 
Clamp

Follower 
Enable

Integrator 
Inhibit

Torque 
Override

3 Enable 
Active

Fault Reset Registration 
Detected

In Dwell In Motion Sequence 
Complete

At Home Preset 
Select C
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Logic Status Definitions

7KH�ILUVW�IRXU�����E\WHV�RI�WKH�,QSXW��UHVSRQVH��$VVHPEOLHV�DUH�UHIHUUHG�WR�WKH�
ORJLF��RU�'ULYH��VWDWXV

Brake Active

7KLV�ELW�LQGLFDWHV�ZKHWKHU�WKH�%5$.(�UHOD\�LV�FORVHG��:KHQ�WKH�%5$.(�UHOD\�
LV�2SHQ��WKH�EUDNH�LV�EHLQJ�DSSOLHG��:KHQ�WKH�%5$.(�UHOD\�LV�&ORVHG��WKH�
EUDNH�LV�UHOHDVHG�

Drive Ready

7KLV�ELW�LQGLFDWHV�WKDW�WKH�GULYH�GRHV�QRW�KDYH�DQ\�GLVDEOLQJ�IDXOWV�
�� �'ULYH�RSHUDWLRQDO
�� �'ULYH�IDXOWHG

Torque Override

7KLV�ELW�LQGLFDWHV�ZKHWKHU�WKH�GULYH�PRGH�LV�LQ�WRUTXH�RYHUULGH�PRGH��
�� �7RUTXH�0RGH
�� �1RUPDO�RSHUDWLRQ

7KLV�ELW�UHIOHFWV�WKH�VWDWH�RI�WKH�7RUTXH�2YHUULGH�LQSXW�ELW��5HFDOO�WKDW�DQ�LQSXW�
ELW�PD\�EH�VHW�YLD�DQ�DVVLJQHG�KDUGZDUH�LQSXW�RU�D�'HYLFH1HW�PHVVDJH�

Assembly Object,
Input (response) Assembly for Instance ID = 4 

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Drive 
Enabled

At Speed Negative 
ILimit

Positive Ilimit Within 
Velocity 
Window

Zero 
Velocity

Within 
Position 
Window

In Position

1 Drive Ready Brake Active Axis Homed Write Data Busy/ 
Ack

Write 
Data Error

Reserved Fault Disable DC Bus Charged

2 Preset Select 
B

Preset Select 
A

Operation 
Mode 
Override

Reverse Clamp Forward 
Clamp

Follower 
Enable

Integrator 
Inhibit

Torque Override

3 Enable Active Fault Reset Registration 
Detected

In Dwell In Motion Sequence 
Complete

At Home Preset Select C

4 Feedback Data Value - Low byte

5 Feedback Data Value - Low Middle byte

6 Feedback Data Value - High Middle byte

7 Feedback Data Value - High byte
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Integrator Inhibit

7KLV�ELW�LQGLFDWHV�ZKHWKHU�WKH�YHORFLW\�ORRS�LQWHJUDWRU�LV�LQKLELWHG�DQG�UHIOHFWV�
WKH�VWDWH�RI�WKH�,QWHJUDWRU�,QKLELW�LQSXW�

Follower Enable

7KLV�LQGLFDWHV�ZKHWKHU�WKH�IROORZHU�HQDEOH�LQSXW�LV�DFWLYH�DQG�WKH�SRVLWLRQ�ORRS�
LV�DOORZHG�WR�WUDFN�WKH�SRVLWLRQ�FRPPDQG�ZKHQ�WKH�GULYH�LV�VHW�WR�D�3RVLWLRQ�
)ROORZHU�PRGH��7KLV�ELW�UHIOHFWV�WKH�VWDWH�RI�WKH�)ROORZHU�(QDEOH�LQSXW�

Operation Mode Override

�� �7KH�2YHUULGH�&RPPDQG�6RXUFH�VHOHFWV�WKH�FRPPDQG�VRXUFH�DQG�WKH�
2YHUULGH�'ULYH�0RGH�VHOHFWV�WKH�GULYH�PRGH

�� �&RPPDQG�6RXUFH�DQG�'ULYH�0RGH�VHOHFW�WKH�FRPPDQG�VRXUFH�DQG�GULYH�
PRGH��7KLV�ELW�UHIOHFWV�WKH�VWDWH�RI�WKH�2SHUDWLRQ�0RGH�2YHUULGH�LQSXW�

Preset Select A, B, C

7KHVH�ELWV�LQGLFDWH�WKH�VWDWH�RI�WKH�3UHVHW�6HOHFW�LQSXWV��,I�WKH�GULYH�LV�H[HFXWLQJ�
DQ�LQGH[��WKHVH�ELWV�GR�QRW�QHFHVVDULO\�LQGLFDWH�ZKLFK�LQGH[�LV�H[HFXWLQJ��

At Home

7KLV�ELW�LQGLFDWHV�WKDW�WKH�SRVLWLRQ�FRPPDQG�LV�HTXDO�WR�WKH�+RPH�3RVLWLRQ�
�3DUDPHWHU�������7KLV�ELW�GRHV�QRW�SHUWDLQ�WR�D�1RQ�LQGH[LQJ�'ULYH�

Sequence Complete

7KLV�ELW�LQGLFDWHV�WKDW�DOO�LWHUDWLRQV�RI�DQ�LQGH[�KDYH�EHHQ�FRPSOHWHG��7KLV�ELW�
GRHV�QRW�SHUWDLQ�WR�D�1RQ�LQGH[LQJ�'ULYH�

In Motion

7KLV�ELW�LQGLFDWHV�ZKHQ�WKH�PRWRU�LV�PRYLQJ�WKH�FRPPDQGHG�LQGH[�GLVWDQFH�RU�
UHJLVWUDWLRQ�GLVWDQFH����7KLV�ELW�GRHV�QRW�SHUWDLQ�WR�D�1RQ�LQGH[LQJ�'ULYH�

In Dwell

7KLV�ELW�LQGLFDWHV�ZKHQ�WKH�PRWRU�LV�KROGLQJ�SRVLWLRQ�DQG�ZDLWLQJ�WKH�
FRPPDQGHG�LQGH[�GZHOO�WLPH����7KLV�ELW�GRHV�QRW�SHUWDLQ�WR�D�QRQ�LQGH[LQJ�
GULYH�

Registration Detected

7KLV�ELW�LQGLFDWHV�ZKHWKHU�WKH�5HJLVWUDWLRQ�6HQVRU�KDV�EHHQ�GHWHFWHG�DQG�WKH�
PRYH�KDV�EHHQ�DGMXVWHG��IRU�WKLV�LWHUDWLRQ�RI�WKH�LQGH[��7KH�5HJLVWUDWLRQ�
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'LVWDQFH�PXVW�EH�ODUJHU�WKDQ�WKH�GHFHOHUDWLRQ�GLVWDQFH�RU�WKH�PRYH�ZLOO�QRW�EH�
DGMXVWHG��7KLV�ELW�GRHV�QRW�SHUWDLQ�WR�D�1RQ�LQGH[LQJ�'ULYH�

Fault Reset

7KLV�ELW�LQGLFDWHV�ZKHWKHU�WKH�)DXOW�5HVHW�LQSXW�LV�KLJK��

Enable Active

7KLV�ELW�LQGLFDWHV�ZKHWKHU�WKH�GULYH�LV�HQDEOHG�
�� �(QDEOHG
�� �'LVDEOHG

DeviceNet Communication Fault Action

7KH�XVHU�FDQ�FRQILJXUH�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�WR�SHUIRUP�D�
VSHFLILF�DFWLRQ�LI�WKH�2XWSXW��FRPPDQG��$VVHPEO\�LV�QRW�SHULRGLFDOO\�XSGDWHG�
DIWHU�WKH�,�2��RU�H[SOLFLW��PHVVDJLQJ�FRQQHFWLRQ�KDV�EHHQ�HVWDEOLVKHG�DQG�WKH�
'1HW�,�2�)RUPDW�SDUDPHWHU�LV�FRQILJXUHG�IRU�7\SH����7\SH����RU�7\SH����7KH�
2XWSXW�$VVHPEO\�PD\�QRW�JHW�XSGDWHG�IRU�D�VHYHUDO�UHDVRQV�

• WKH�PHVVDJLQJ�FRQQHFWLRQ�LV�FORVHG��

• WKH�VFDQQHU��0DVWHU��LV�SODFHG�LQWR�SURJUDP�PRGH��RU�WKH

• 'HYLFH1HW�FDEOH�LV�XQSOXJJHG�

%\�GHIDXOW��WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZLOO�IDXOW�DQG�FOHDU�WKH�ORJLF�
FRPPDQG�XQOHVV�7\SH���KDV�EHHQ�VHOHFWHG�IRU�WKH�'1HW�,�2�IRUPDW��7KH�XVHU�
FDQ�FRQILJXUH�WKH�'ULYH�WR�WDNH�D�GLIIHUHQW�DFWLRQ�E\�FRQILJXULQJ�WKH�IROORZLQJ�
SDUDPHWHUV�

• ,GOH�)DXOW�$FWLRQ�³�3DUDPHWHU�������LQGH[LQJ��������QRQ�LQGH[LQJ�'ULYH�

• &RPP�)DXOW�$FWLRQ�³�3DUDPHWHU�������LQGH[LQJ��������QRQ�LQGH[LQJ�'ULYH��
DQG

• )DXOW�&RQILJ�/RJLF�³�3DUDPHWHU�������LQGH[LQJ��������QRQ�LQGH[LQJ�'ULYH�

7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�ZLOO�H[HFXWH�WKH�,GOH�)DXOW�$FWLRQ�LI�
WKH�0DVWHU��VFDQQHU��VHQGV�,�2�LGOH�PHVVDJHV��]HUR�OHQJWK�PHVVDJHV���7KH�
&RPP�)DXOW�$FWLRQ�ZLOO�EH�LQYRNHG�LI�D�FRPPXQLFDWLRQ�IDXOW�RFFXUV�VXFK�DV�
WKH�'HYLFH1HW�FDEOH�EHLQJ�XQSOXJJHG��7KH�,GOH�)DXOW�$FWLRQ�DQG�&RPP�)DXOW�
$FWLRQ�SDUDPHWHUV�DOORZ�WKH�XVHU�WR�FRQILJXUH�WKH�8/75$�����'ULYH�ZLWK�
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'HYLFH1HW�WR�WDNH�RQH�RI�WKH�IROORZLQJ�DFWLRQV�LI�D�FRPPXQLFDWLRQ�SUREOHP�
RFFXUV�DQG�SUHYHQWV�2XWSXW��FRPPDQG��$VVHPEO\�REMHFW�IURP�EHLQJ�XSGDWHG�

• )DXOW��=HUR�'DWD�³�7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�IDXOWV�DQG�WKH�
ORJLF�FRPPDQG�LV�FOHDUHG�

• )DXOW��+ROG�/DVW�³�7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�IDXOWV�DQG�WKH�
ODVW�ORJLF�FRPPDQG�UHFHLYHG�LV�ODWFKHG�

• =HUR�'DWD�³�7KH�ORJLF�FRPPDQG�LV�FOHDUHG�

• +ROG�/DVW�³�7KH�ODVW�ORJLF�FRPPDQG�UHFHLYHG�LV�ODWFKHG�

• )DXOW�&RQILJXUH�³�7KH�)DXOW�&RQILJ�/RJLF�SDUDPHWHU�VSHFLILHV�WKH�ORJLF�
FRPPDQG�YDOXH��7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�GRHV�QRW�IDXOW��
5HIHU�WR 8VLQJ�WKH�)DXOW�&RQILJXUHG�,QSXW�RQ�SDJH '���

Using Explicit Messaging to Control the ULTRA 100

([SOLFLW�PHVVDJHV�SURYLGH�PXOWL�SXUSRVH��SRLQW�WR�SRLQW�FRPPXQLFDWLRQ�SDWKV�
EHWZHHQ�WZR�GHYLFHV��,W�LV�SRVVLEOH�WR�FRQWURO�WKH�'ULYH�WKURXJK�H[SOLFLW�
PHVVDJLQJ�RQ�'HYLFH1HW�E\�IROORZLQJ�SDUWLFXODU�JXLGHOLQHV�DQG�E\�ZULWLQJ�WR�
YDULRXV�$VVHPEO\�2EMHFWV�WKDW�DUH�EXIIHULQJ�WKH�,�2�GDWD��$OWKRXJK��LW�LV�
SRVVLEOH�WR�FRQWURO�WKH�'ULYH�E\�ZULWLQJ�WR�YDULRXV�SDUDPHWHU�REMHFWV��WKH�XVHU�
VKRXOG�FRQVLGHU�XVLQJ�WKH�$VVHPEO\�2EMHFWV�IRU�FRQWUROOLQJ�WKH�'ULYH��7KH�
JXLGHOLQHV�DUH�DV�IROORZV�

• :ULWH�WR�WKH�YDULRXV�$VVHPEO\�2EMHFWV�WKDW�DUH�EXIIHULQJ�WKH�,�2�GDWD�

• :ULWH�DFFHVV�WR�DQ\�$VVHPEO\�2EMHFW�ZLOO�QRW�EH�DOORZHG�LI�WKH�PHVVDJH�LV�
SDVVHG�WKURXJK�D�FRQQHFWLRQ�ZKRVH�H[SHFWHG�SDFNHW�UDWH��(35��LV�]HUR�RU�LI�
,�2�GDWD�LV�EHLQJ�VHQW�RYHU�DQ�,�2�PHVVDJLQJ�FRQQHFWLRQ�

• 7KH�'ULYH�PDUNV�DQ\�H[SOLFLW�FRQQHFWLRQ�DIWHU�DOORZLQJ�D�ZULWH�WR�DQ�
$VVHPEO\�2EMHFW�WKURXJK�LW�

• ,I�D�PDUNHG�H[SOLFLW�FRQQHFWLRQ�WLPHV�RXW�EDVHG�RQ�WKH�(35��WKHQ�WKH�,�2�
IDXOW�DFWLRQ�ZLOO�EH�WKDW�FRQILJXUHG�IRU�&RPPXQLFDWLRQ�/RVV�RYHU�WKH�,�2�
FRQQHFWLRQ�

• ,I�D�PDUNHG�H[SOLFLW�FRQQHFWLRQ�LV�GHOHWHG��WKHQ�WKH�,�2�IDXOW�DFWLRQ�ZLOO�EH�
WKDW�FRQILJXUHG�IRU�,GOH�RYHU�WKH�,�2�FRQQHFWLRQ�

• 0XOWLSOH�H[SOLFLW�FRQQHFWLRQV�FDQ�ZULWH�RYHUZULWH�WKH�FRQWURO�,�2�LI�WKH\�
PHHW�WKH�JXLGHOLQHV�VSHFLILHG��(DFK�FRQQHFWLRQ�ZLOO�EH�PDUNHG�LQGLYLGXDOO\�
ZLWKLQ�WKH�'ULYH

• ,I�WKH�'ULYH�JHWV�DOORFDWHG�UH�DOORFDWHG�E\�D�FRQWUROOHU�VXFK�WKDW�YDOLG�,�2�
GDWD�LV�EHLQJ�VHQW�WR�WKH�'ULYH��RU�LI�DQ�,GOH�FRQGLWLRQ�IURP�WKH�DOORFDWLQJ�
FRQWUROOHU�LV�WUDQVLWLRQHG�EDFN�WR�YDOLG�GDWD��WKHQ�DOO�PDUNHG�H[SOLFLW�
FRQQHFWLRQV�ZLOO�EH�UHVHW�WR�XQPDUNHG�DQG�IXWXUH�ZULWHV�EORFNHG�

• ,I�D�PDUNHG�FRQQHFWLRQ�KDV�LWV�(35�YDOXH�UHVHW�WR�]HUR�����DIWHU�EHLQJ�
PDUNHG��WKHQ�WKH�FRQQHFWLRQ�ZLOO�EHFRPH�XQPDUNHG�
Publication 1398-5.4 - December 1999 



Programming Reference        D-23
DeviceNet Connection 
Object (Class ID 05H)

7KH�&RQQHFWLRQ�2EMHFW�PDQDJHV�WKH�LQWHUQDO�UHVRXUFHV�DVVRFLDWHG�ZLWK�ERWK�
,�2�DQG�([SOLFLW�0HVVDJLQJ�&RQQHFWLRQV��7KH�VSHFLILF�LQVWDQFH�JHQHUDWHG�E\�
WKH�&RQQHFWLRQ�&ODVV�LV�UHIHUUHG�WR�DV�D�&RQQHFWLRQ�,QVWDQFH�RU�D�&RQQHFWLRQ�
2EMHFW��$�&RQQHFWLRQ�2EMHFW�ZLWKLQ�D�SDUWLFXODU�PRGXOH�DFWXDOO\�UHSUHVHQWV�
RQH�RI�WKH�HQG�SRLQWV�RI�D�FRQQHFWLRQ��������

DeviceNet Connection Object,
Instance ID 1 - 10 

Instance
ID

Instances

1 Group 2 Explicit Message Connection

2 Poll I/O Connection

4 Change of State or Cyclic I/O Connection

6-10 Group 3 Explicit Message Connections

DeviceNet Connection Object,
Attributes of Instances ID 1 - 10 

Attr ID Access
Rule

Attribute
Name

Type Description Semantics
of Values

1 Get State USINT State of the Connection

2 Instance Type I/O or Message Connection

3 Transport_class_trigger BYTE Defines the behavior of the Connection

4 Produced_connection_id UINT CAN identifier to transmit on

5 Consumed_connection_id CAN identifier to receive on

6 Initial_comm_characteristics BYTE Defines the Message Group(s) associated with 
this Connection

7 Produced_connection_size UINT Maximum number of bytes transmitted across 
this Connection

8 Consumed_connection_size Maximum number of bytes received across this 
Connection

9 Set Expected_packet_rate Defines timing associated with this Connection

12 Watchdog_timeout_action USINT Defines how to handle Inactivity/Watchdog 
time-outs

13 Get Produced_connection_path_l
ength

UINT Number of bytes in the 
produced_connection_path attribute

14 Produced_connection_path Array of 
USINT

Specifies the Application Object whose data is to 
be produced by this Connection object

15 Consumed_connection_path_
length

UINT Number of bytes in the 
Consumed_connection_path attribute

16 Consumed_connection_path Array of 
USINT

Specifies the Application Object(s) that are to 
receive the data consumed by this Connection

17 Set Production_inhibit_time UINT Defines minimum time between new data 
production for COS connections.
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Parameter Object 
(Class ID 0FH)

7KH�'HYLFH1HW�3DUDPHWHU�2EMHFW�SURYLGHV�WKH�LQWHUIDFH�WR�WKH�8/75$�����
'ULYH�ZLWK�'HYLFH1HW�FRQILJXUDWLRQ�GDWD��,W�VXSSOLHV�D�IXOO�GHVFULSWLRQ�RI�WKH�
SDUDPHWHU��LQFOXGLQJ�LWV�PLQ�PD[�YDOXHV�DQG�D�UHDGDEOH�WH[W�VWULQJ�GHVFULELQJ�
WKH�SDUDPHWHU��7KH�LQVWDQFHV�VWDUW�DW�RQH�DQG�LQFUHPHQW�ZLWK�QR�JDSV���

7KH�WDEOH�´3DUDPHWHU�2EMHFW�$WWULEXWHVµ�RQ�3DJH '����OLVWV�WKH�LQVWDQFH�
DWWULEXWHV�RI�WKH�SDUDPHWHU�REMHFW��7KH�IROORZLQJ�WDEOH�´3DUDPHWHU�2EMHFW�
,QVWDQFHVµ�OLVWV�WKH�SDUDPHWHU�LQVWDQFHV�LPSOHPHQWHG�LQ�WKH�8/75$�����'ULYH�
ZLWK�'HYLFH1HW��$�SDUDPHWHU�YDOXH�LV�DFFHVVHG�YLD�$WWULEXWH���RI�D�SDUDPHWHU�
LQVWDQFH��$GGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�SDUDPHWHU�REMHFW�LV�ORFDWHG�DIWHU�
WKH�WDEOH�´3DUDPHWHU�2EMHFW�$WWULEXWHV�µ�����

DeviceNet Connection Object,
Common Services 

Service
Code

Service
Name

Service
Description

0EH Get_Attribute_Single Returns the contents of the specified attribute.

10H Set_Attribute_Single Modifies the specified attribute.

05H Reset Used to reset the Inactivity/Watchdog Timer associated with a Connection Object

Parameter Object,
Attributes for Instance ID = 0 (Class Attributes) 

Attr ID Access
Rule

Name Data 
Type

Description Semantics
of Values

1 Get Revision UINT Revision of this object Current value = 01

2 Max Instances Maximum instance number of an 
object currently created in this class 
level of the device

The largest instance number of a created 
object at this class hierarchy level

8 Parameter Class 
Descriptor

WORD Bit field that describe parameters Bit 0 = supports parameter instances
Bit 1 = full attributes
Bit 2 = non-volatile storage save command
Bit 3 = params are stored in non-volatile 
storage

9 Configuration 
Assembly 
Instance

UINT Instance number of the configuration 
assembly

0 = configuration assembly not supported

IMPORTANT 6RPH�SDUDPHWHUV�FDQ�QRW�EH�PRGLILHG�ZKLOH�WKH�8/75$�
����'ULYH�ZLWK�'HYLFH1HW�LV�HQDEOHG��7KH�'ULYH�ZLOO�UHWXUQ�
WKH�HUURU�FRGH��´��K���'HYLFH�VWDWH�FRQIOLFW�µ�LI�\RX�WU\�WR�
PRGLI\�RQH�RI�WKHVH�SDUDPHWHUV�ZKLOH�WKH�'ULYH�LV�HQDEOHG�
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Parameter Object,
Instances ID 1-289

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/ 
Scale

Command 
Description

1 Get DN-SW 
Node 
Address

USINT 1 DeviceNet Node Address (Mac_ID) switch setting.

2 DN-SW
Baud Rate

DeviceNet Baud Rate (Data Rate) switch setting.
0 - 125 kbps
1 - 250 kbps
2 - 500 kbps
3 - Autobaud
4 - Autobaud
5 - Autobaud
6 - Autobaud
7 - Autobaud

3 Get/Set DN-NV 
Node Addr

The programmed nonvolatile DeviceNet Node Address 
(Mac_ID). 0 - 63

4 DN-NV
Baud Rate

The programmed nonvolatile DeviceNet Baud Rate.
0 - 125 kbps
1 - 250 kbps
2 - 500 kbps
3 - Autobaud

5 Chg of 
State Msk
(bit 
definition)

DWORD 4 The change of state mask is used when a master has allocated 
the change of state I/O message connection. If a particular bit 
is set (one) in ’Chg of State Msk’, then a change of state I/O 
message will be produced whenever the corresponding bit in 
’Parameter 6 - DNet I/O Status’ changes value. If a bit is clear 
(zero) in ’Chg of State Msk’, then a change of state I/O 
message will not be produced if the corresponding bit in 
’Parameter 6 - DNet I/O Status’ changes.

6 Get DNet I/O 
Status
(bit 
definition)

‘DNet I/O Status' is the same information sent by the polled, 
change of state, and cyclic I/O messages. “DNet I/O Status” is 
equivalent to the Logic Status field in the input (response) 
assemblies. Refer to Assembly Object, Input (response) 
Assembly for Instance ID = 2 on page D-18.

7 Drive
Main 
Version

UINT 2 The version number of the main firmware loaded in the drive's 
regulator card. 
Major, Minor Revision = Value/100

8 Drive
Boot 
Version

The version number of the boot firmware loaded in the drive's 
regulator card.
Major revision = Int (Value/100)
Minor revision = Remainder (Value/100)

9 Product 
Type

USINT Identifies the drive product type.
9 - DeviceNet (TM), Micro-size Non-indexing Drive
11 - DeviceNet (TM), Micro-size Indexing Drive

10 Powerup 
Status

The status of the drive during power up testing.
0 - successful power-up
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11 Get/Set Motor ID UINT 2 Sets or gets the motor in the drive’s motor parameter table 
currently being used. The setting 0 (0000) indicates that no 
motor has been selected, and the setting 65535 (FFFF) 
indicates motor parameters were set individually and not read 
from the drive’s motor parameter table. Refer to the ULTRA 100 
Series Drive manual for a list of motor IDs and corresponding 
motors.

• If the Motor ID is modified, the drive will automatically reset. 
This will result in all DeviceNet message connections to be 
closed. The drive reset ensures that all parameters related to the 
new Motor ID are properly initialized.

• A value of 65535 for the Motor ID selects a custom motor as 
defined by Parameters 45 to 55 and 57 to 61. If one or more of the 
motor parameters are modified, the user has to reset or power 
cycle the drive to activate the modified parameters.

12 Get/Set Pos Loop 
P_Gain

UINT 2 1/128 Sets or returns the Kp gain for the position loop. The Kp gain 
generates a control signal proportional to the position error. Kp 
gain affects the response time to a command signal and the 
position loop bandwidth.
Range: 0 to 4095
Default: 512 (4.00)

13 Get/Set Pos Loop 
I_Gain

UINT 1/128 Sets or returns the Ki gain for the position loop. The Ki gain 
generates a control signal proportional to the integral of the 
velocity error. Integral gain eliminates steady state position 
error, and affects the ability to reject load disturbances.
Range: 0 to 4095
Default: 0

14 Pos Loop 
D_Gain

1/128 Sets or returns the Kd gain for the position loop. The Kd gain 
generates a control signal proportional to measured velocity. It 
provides damping to the position loop, which can reduce 
overshoot.
Range: 0 to 4095
Default: 0

15 Pos Loop 
FF_Gain

Sets or returns the Kff gain for the position loop. The Kff gain 
generates a feed forward signal proportional to the 
commanded speed. It can be used to reduce steady state 
position error while moving.
Range: 0 to 200
Default: 100

16 Pos Loop 
I_Zone

Cnts Sets or returns the maximum position error which the position 
loop’s integrator is still active. If the position error is greater 
than the Integrator Zone, the integrator is reset.
Range: 0 to 32767
Default: 1000

17 Pos 
Window 
Size

Sets or returns the maximum position error which allows the 
In-Position flag to remain set.
Range: 0 to 32767
Default: 20

18 Pos 
Window 
Time

USINT 1 mS Sets or returns the minimum time which the position error 
must be less than the Position Window Size to set the 
In-Position flag.
Range: 1 to 255
Default: 20

Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/ 
Scale

Command 
Description
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19 Get/Set Pos Error 
Limit

UDINT 4 Cnts Sets or returns the maximum position error which allows the 
Excess Position Error flag to remain clear. Position Error Limit 
may be referred to as Following Error Limit.
Range: 1 to 0x7FFFFFFF
Default: 8000

20 Pos Error 
Time

UINT 2 mS Sets or returns the minimum time which the position error 
must be greater than the Position Error Limit to cause an 
Excessive Following Error fault.
Range: 1 to 65535
Default: 100

21 Master Rot 
Dir

USINT 1 Sets or returns the rotation direction of the master encoder in 
follower mode, and the polarity of the direction input in the 
Step/Direction mode. Master Rotation Direction may be 
referred to as Follower Input Rotation and follower mode may 
be referred to as Master Encoder mode.
0 - Forward Direction (default)
1 - Reverse Direction

22 Slew Rate UDINT 4 rpm/ 
sec

Sets or returns the acceleration limit for the motor when used 
in a follower mode and if the slew rate is active - Slew Enable. 
The slew rate indicates the limit of rate of change in speed the 
drive allows when the master changes speed. rpm/sec
Range: 0 to 0x7FFFFFFF
Default: 2000

23 Slew 
Enable

USINT 1 Sets or returns the flag which indicates if the slew rate (limit) 
is used in follower mode.
0 - Disable (default)
1 - Enable

24 Gear Ratio 
Cmd

Transfers the gear ratio defined by Parameter 25 - "Buffered 
Gear Ratio - Motor" and Parameter 26 - "Buffered Gear Ratio - 
Master" to the drive. The gear ratio (ratio between motor 
encoder counts and master counts) is used for the master 
(follower input) mode. Writing to Parameters 25 and 26 does 
not modify the active gear ratio in the drive. Parameter 27 - 
"Active Gear Ratio - Motor" and Parameter 28 - "Active Gear 
Ratio - Master" returns the actual gear ratio currently being 
used by the drive.
0 - No action
1 - Transfer Buffered Gear Ratio 

If Parameter 25 is equal to zero (0), then writing a one (1) to the 
Gear Ratio Cmd will produce an error response.

Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/ 
Scale

Command 
Description
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25 Get/Set Buf Gr 
Ratio-Mtr

INT 2 Cnts Parameter 25 (motor counts) and Parameter 26 - "Buffered 
Gear Ratio - Master" (master counts) define the buffered ratio 
between motor and master counts used for the master 
(follower input) mode. Writing to this parameter does not 
modify the active gear ratio in the drive. The buffered ratio has 
to be transferred to the active gear ratio by writing a one to 
Parameter 24 - "Gear Ratio Command" before any changes to 
the "Buffered Gear Ratio" become effective.
Range: -32767 to +32767 Do not use zero (0).
Default: 1

26 Buf GrRatio 
Master

Parameter 26 (master counts) and Parameter 25 - "Buffered 
Gear Ratio - Motor" (motor counts) define the buffered ratio 
between motor and master counts used for the master 
(follower input) mode. Writing to this parameter does not 
modify the active gear ratio in the drive. The buffered ratio has 
to be transferred to the active gear ratio by writing a one to 
Parameter 24 - "Gear Ratio Command" before any changes to 
the "Buffered Gear Ratio" become effective.
Range: 1 to 32767
Default: 1

27 Get Active 
Gear-Mtr

Parameter 27 (motor counts) and Parameter 28 - "Active Gear 
Ratio - Master" (master counts) define the active ratio 
between motor and master counts used for the master 
(follower input) mode.

28 Active 
Gear-Mstr

Parameter 28 (master counts) and Parameter 27 - "Active Gear 
Ratio - Motor" (motor counts) define the active ratio between 
motor and master counts used for the master (follower input) 
mode.

29 Get/Set Vel Loop 
P_Gain

UINT Sets or returns the proportional gain (P gain) for the velocity 
loop. The proportional gain generates a control signal 
proportional to the velocity error. P gain affects the response 
time to a command signal and the velocity loop bandwidth.
Range: 0 to 1000
Default: 200

30 Vel Loop 
I_Gain

Sets or returns the integral gain (I gain) for the velocity loop. 
The I gain generates a control signal proportional to the 
integral of the velocity error. I gain eliminates steady state 
velocity error, and affects the ability to reject load 
disturbances.
Range: 0 to 1000
Default: 66

31 Get Reserved USINT 1

Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/ 
Scale

Command 
Description
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32 Get/Set Zero Vel 
Window

UDINT 4 rpm/ 
65536

Sets or returns the maximum motor velocity which allows the 
Zero Velocity flag to remain set.
Range: 0 to 0x7FFFFFFF
Default: 0x30000 (3.00 rpm)

33 Velocity 
Window

Sets or returns the maximum motor velocity error which allows 
the Velocity Window flag to remain set.
Range: 0 to 0x7FFFFFFF
Default: 0xA0000 (10 rpm)

34 Vel 
Overspd 
Lim

Sets or returns the minimum motor velocity which causes the 
Overspeed fault to occur.
Range: 0 to 0x7FFFFFFF

35 At Speed 
Value

Sets or returns the minimum motor velocity which causes the 
At Speed flag to be set.
Range: 0 to 0x7FFFFFFF
Default: 0x7D00000 (2000 rpm)

36 Get Reserved USINT 1

37 Get/Set Vel Error 
Limit

UDINT 4 rpm/ 
65536

Sets or returns the minimum velocity error which allows the 
Excess Velocity Error flag to remain clear.
Range: 0 to 0x7FFFFFFF
Default: 0x3E80000 (1000 rpm)

38 Vel Error 
Time

UINT 2 mS Sets or returns the minimum time which the velocity error must 
be greater than the Velocity Error Limit to cause an Excess 
Velocity Error fault.
Range: 1 to 65535
Default: 1000

39 Low Pass 
Bndwdth

Hz Sets or returns the cutoff frequency of the low pass filter.
Range: 1 to 992
Default: 150

40 LowPass 
Filter

USINT 1 Sets or returns the flag which indicates if the low pass filter is 
used in the control loop.
1 - Enable (default)
0 - Disable

41 Positive I 
Limit

UINT 2 Amps/ 
128

Sets or returns the user specified positive current limit for the 
drive. The drive limits the actual drive current to the minimum 
of this value, the peak rating of the drive, the peak rating of the 
motor, and the Forward Current Limit (+ILIMIT) analog input.
Range: 0 to 32767

42 Negative I 
Limit

Sets or returns the user specified negative current limit for the 
drive. The drive limits the actual drive current to the minimum 
of this value, the peak rating of the drive, the peak rating of the 
motor, and the Reverse Current Limit (-ILIMIT) analog input.
Range: 0 to 32767

43 Fault 
Current

Sets or returns the user specified average current faulting 
value. This parameter is provided to allow a faulting current 
value which is less than the capacity of the drive and motor.
Range: 0 to 32767
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44 Get/Set Dynamic 
PWM Freq

USINT 1 Sets or returns the flag which indicates if the PWM frequency 
changes with the speed and current demands of the motor. 
Normally, the drive automatically adjusts the PWM frequency 
between its full frequency and 1/2 frequency, depending on 
the operating conditions. For example, at low speeds and low 
currents, the PWM frequency is set to 1/2 times the normal 
frequency. Disabling PWM frequency changes forces full 
frequency operation at all times which makes the audible 
noise quieter.
0 - Enable (default)
1 - Disable

45 Get/Set*
(Set not 
supported 
if Motor 
ID is not 
equal to 
65535)

Encoder 
Lines

UINT 2 Sets or returns the number of lines on the motor encoder.

46 Max Motor 
Speed

UDINT 4 rpm/ 
65536

Sets or returns the maximum safe operating speed of the 
motor. The maximum speed value is used to limit 
speed-related parameters.

47 Motor Cont 
Curr

UINT 2 Amps/ 
128

Sets or returns the continuous current rating of the motor.

48 Motor Peak 
Curr

Sets or returns the peak current rating of the motor. The output 
current of the drive will be limited to or below this value. The 
drive limits the actual drive current to the minimum of this 
value, the peak rating of the drive, and the Forward Current 
Limit (+ILIMIT) and Reverse Current Limit (-ILIMIT) analog 
inputs.

49 Torque 
Const Kt

Nm/
Amp/ 
4096

Sets or returns the sine wave torque constant (Kt) of the motor. 
The Kt value is used to automatically scale the loop gain of the 
velocity loop, so that gain settings are consistent for all drive / 
motor combinations. The autotune algorithm also uses the Kt 
value to estimate load inertia.

50 Rotor 
Inertia Jm

kg-cm2
/ 64

Sets or returns the motor’s rotor inertia (Jm) excluding the 
load. The Jm value is used to automatically scale the loop gain 
of the velocity loop, so that gain settings are consistent for all 
drive / motor combinations. The autotune algorithm also uses 
the Jm value to estimate load inertia.

51 Back EMF 
Cnst Ke

V/
krpm/ 
256

Sets or returns the nominal back EMF constant (Ke) of the 
motor.

52 Winding 
Res

Ohms/ 
256

Sets or returns the nominal phase to phase resistance of the 
motor winding. The resistance value is used by the current 
regulator to automatically scale its tuning parameters, and is 
critical to current regulation. 

53 Winding 
Ind

mH/ 
256

Sets or returns the phase to phase inductance of the motor 
windings.
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54 Get/Set*
(Set not 
supported 
if Motor 
ID is not 
equal to 
65535)

Thermostat USINT 1 Sets or returns the flag which indicates if the motor contains 
an overtemperature protection thermostat. If parameter set 
present, then the drive will generate a Motor Overtemp fault if 
the thermostat inputs to the drive are in an open state.
0 - Not Preset
1 - Preset

55 Commuta- 
tion Type

Sets or returns the commutation type of the motor.
0 - Induction Motor
1 - 6 step ABS/ Index
2 - 8 step ABS/ Index
3 - Hall/ Index
4 - Hall/ Hall

56 Get/Set Thermal 
Protect

Sets or returns the flag which indicates if drive will use an I2T 
formula to generate a Motor Thermal Protection fault if the 
motor continuous current level is exceeded for a period of 
time. The Thermal Time Constant is used by the formula to 
protect the motor.
0 - Disable
1 - Enable (default)
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57 Get/Set*
(Set not 
supported 
if Motor 
ID is not 
equal to 
65535)

Thermal 
Constant

UINT 2 Secs Sets or returns the thermal time constant for protecting the 
motor. An estimate of the motor power dissipation, after 
filtering using the time constant value, will be compared 
against the continuous torque current capability of the motor. 
The thermal time constant of the motor is measured by 
stabilizing the motor temperature at its rated condition, 
disabling the drive, and measuring the time for the hottest part 
of the motor winding to drop 63% of the difference from 
ambient.

58 Pole Count USINT 1 Sets or returns the number of poles in the motor. The pole 
count is used for commutation of the motor.
0 - 2 Poles
1 - 4 Poles
2 - 6 Poles
3 - 8 Poles

59 Hall Offset UINT 2 Degs Sets or returns the offset of the Hall-effect sensor alignment 
with respect to the motor windings. The Hall offset is defined 
as the location of the Hall signals with respect to the 
back-EMF signals of the motor. A Hall offset of zero degrees 
corresponds to the center of the A=1, B=1, C=0 state being 
located where the R-phase line-to-neutral back-EMF signal 
crosses zero.

60 Index 
Offset

Sets or returns the offset of the motor encoder index alignment 
with respect to the rotor. The index offset is defined as the 
location of the index pulse with respect to the back-EMF 
signals of the motor. An offset of zero degrees corresponds to 
the index being located where the R-phase line-to-neutral 
back-EMF signal crosses zero.

61 Motor 
Forwrd Dir

USINT 1 Sets or returns the motor’s forward direction when viewed 
from the end of the shaft.
0 - Clockwise
1 - Counterclockwise
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62 Get/Set Dig Input 1 
Cnfg

DWORD 4 Sets or returns which flag is (or flags are) controlled by digital 
input one. If no bits are set for an input, it is unassigned. The 
Digital Input list describes the available digital input 
assignments.
Bit 0: Disable Serial communications
Bit 16: Torque Override
Bit 17: Integrator Inhibit
Bit 18: Follower Enable
Bit 19: Forward Enable
Bit 20: Reverse Enable
Bit 21: Operation Mode Override
Bit 22: Preset Select Line A
Bit 23: Preset Select Line B
Bit 24: Preset Select Line C
Bit 25: Start Index
Bit 26: Define Home
Bit 27: Registration (Not available with Parameters 62 and 64)
Bit 28: Remove COMMAND Offset
Bit 29: Start Homing
Bit 30: Fault Reset
The Preset Select lines can be used together or separately to 
select the desired preset. Unassigned Preset Select lines are 
set to 0. The select codes are as follows:
Preset  CBA
0  000  Bits 25, 26, 27, and 29 are
1  001  “Reserved” on Non-indexing
2  010  Drives.
3  011
4  100
5  101
6  110
7  111

63 Dig Input 2 
Cnfg 

64 Dig Input 3 
Cnfg 

65 Get Reserved USINT 1
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66 Get/Set Flt Reset 
Config

WORD 2 Sets or returns the flags which are controlled by the Fault 
Reset digital input. If no bits are set for the input, it is 
unassigned. The Digital Input list describes the available 
digital input assignments.
Sets or returns which flag is (or flags are) controlled by digital 
input one. If no bits are set for an input, it is unassigned. The 
Digital Input list describes the available digital input 
assignments.
Bit 0: Torque Override
Bit 1: Integrator Inhibit
Bit 2: Follower Enable
Bit 3: Forward Enable
Bit 4: Reverse Enable
Bit 5: Operations Mode Override
Bit 6: Preset Select Line A
Bit 7: Preset Select Line B
Bit 8: Preset Select Line C
Bit 9: Start Index
Bit 10: Define Home
Bit 11: Reserved
Bit 12: Remove COMMAND Offset
Bit 13: Start Homing
Bit 14: Fault Reset
The Preset Select lines can be used together or separately to 
select the desired preset. Unassigned Preset Select lines are 
set to 0. The select codes are as follows:
Preset  CBA
0  000  Bits 9, 10, and 13 are
1  001  “Reserved” on non-indexing
2  010  Drives.
3  011
4  100
5  101
6  110
7  111
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67 Dig Outpt 1 
Cnfg 

DWORD 4 Sets or returns which flag is (or flags are) monitored on digital 
output. If no bits are set for an output, it is unassigned. The 
Digital Output list describes the available digital output 
assignments.
Bit 0: At Home (Reserved on Non-indexing Drives)
Bit 1: Sequence Complete (Reserved on Non-indexing Drives)
Bit 2: In Motion (Reserved on Non-indexing Drives)
Bit 3: In Dwell (Reserved on Non-indexing Drives)
Bit 4: Registration Detected (Reserved on Non-indexing Drives)
Bit 5: Axis Homed (Pertains to indexing Drives)
Bit 16: In-Position
Bit 17: Within Position Window
Bit 18: Zero Speed
Bit 19: Within Speed Window
Bit 20: Positive ILimit
Bit 21: Negative ILimit
Bit 22: At Speed
Bit 23: Drive Enabled
Bit 24: DC Bus Charged
Bit 25: Disabling Fault

68 Dig Outpt 2 
Cnfg 

69 Get Reserved USINT 1

70
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71 Get/Set Brake On 
Delay

INT 2 mS Sets or returns the time delay between enabling the drive, and 
activating the BRAKE output. Negative values indicate the 
time that the BRAKE is active before enabling the drive.
Range: -32767 to +32767
Default: 0

72 Brake Off 
Delay

Sets or returns the time delay between disabling the drive, and 
deactivating the BRAKE output. Negative values indicate the 
time that the BRAKE is inactive before disabling the drive.
Range: -32767 to +32767
Default: 0

73 Limit Anlg 
Accel        

USINT 1 Sets or returns the flag which indicates that acceleration limits 
are enabled. This flag is only used while the drive is in velocity 
mode and the Command Source is set to analog COMMAND 
input.
0 - Disable (default)
1 - Enable

74 Anlg Accel 
Limit 

UDINT 4 rpm/
sec

Sets or returns the acceleration value used when the analog 
COMMAND input changes. This limit is only used while the 
drive is in velocity mode and the Command Source is set to 
analog COMMAND input.
Range: 0 to 0x7FFFFFFF
Default: 2000

75 Anlg Decel 
Limit   

rpm/
sec

Sets or returns the deceleration value used when the analog 
COMMAND input changes. This limit is only used while the 
drive is in velocity mode and the Command Source is set to 
analog COMMAND input.
Range: 0 to 0x7FFFFFFF
Default: 2000

76 Pos CMD In 
Offst

INT 2 mV Sets or returns the offset applied to the COMMAND analog 
input when being used for position command.
Range: -10000 to +10000

77 Pos CMD In 
Scale

Counts
/Volt

Sets or returns the scale applied to the COMMAND analog 
input when being used for position command.
Range: -32767 to +32767
Default: 1000

78 Vel CMD In 
Offst

mV Sets or returns the offset applied to the COMMAND analog 
input when being used for velocity command.
Range: -10000 to +10000
Default: 0

79 Vel CMD In 
Scale

% /100 Sets or returns the scale applied to the COMMAND analog 
input when being used for velocity command. The input scale 
is represented as a percentage of the Maximum Velocity 
COMMAND Input Scale.
Range: -10000 to +10000 (-100% to 100%)
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80 Get MaxVel 
CMD Scale

UINT 2 rpm/V Returns maximum scale for the Velocity COMMAND Input.
Range: 1 to 32767

81 Get/Set Tor CMD In 
Offst

INT mV Sets or returns the offset applied to the COMMAND analog 
input when being used for torque command.
Range: -10000 to +10000
Default: 0

82 Tor CMD In 
Scale

% /100 Sets or returns the scale applied to the COMMAND analog 
input when being used for torque command. The input scale is 
represented as a percentage of the Maximum Torque 
COMMAND Input Scale.
Range: -10000 to +10000

83 Get MaxTrq 
CMD Scale

UINT Amps/ 
V / 256

Returns maximum scale for the Torque COMMAND Input.
Range: 1 to 32767

84 Get/Set Anlg Out1 
Cnfg

USINT 1 Sets or returns which drive signal is monitored on analog 
output one (1). The Drive Signal list describes the available 
analog output assignments.
00 Current Command
01 Current - Average Command
02 Current - Positive Peak
03 Current - Negative Peak
04 Positive ILimit
05 Negative ILimit
06 Motor Velocity
07 Velocity Command
08 Velocity Error
09 Motor Position
OA (10) Position Command - Slewed
OB (11) Position Error
OC (12) Position - Peak Positive Error
OD (13) Position - Peak Negative Error
14 (20) Master Position
15 (21) Position Loop Output
16 (22) Velocity Loop Output
17 (23) Filter Output
18 (24) Notch Output
19 (25) R Phase Current
1A (26) T Phase Current
1B (27) Torque Current
1C (28) Field Current
1D (29) Torque Voltage
1E (30) Field Voltage
1F (31) Command Analog Input
20 (32) Bus Voltage

85 Anlg Out1 
Offset

INT 2 mV Sets or returns the offset applied to Analog output one (1).
Range: -10000 to +10000

86 Anlg Out1 
Scale

Sets or returns the scale applied to the specified Analog 
output.
Range: -32767 to +32767
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87 Get Reserved USINT 1

88

89

90 Get/Set Analog Out 
Mode

Sets or returns the analog output override control flag to allow 
the user to write the outputs directly.
0 - Normal (default)
1 - Override

91 Anlg Out1 
Ovride

INT 2 mV Sets or returns the value to write to analog output one (1) 
when Analog Output Override is enabled.
Range: -10000 to +10000

92 Get Reserved USINT 1

93 Get/Set Limit Preset 
Acc

Sets or returns the flag which indicates that acceleration limits 
are enabled. This flag is only used while the drive is in velocity 
mode and the Command Source is set to Preset input.
0 - Disable
1 - Enable (default)

94 Preset Acc 
Limit

UDINT 4 rpm/
sec

Sets or returns the acceleration value used when the preset 
velocity changes. This limit is only used while the drive is in 
velocity mode and the Command Source is set to Preset input. 
The Preset Acceleration Limit is not used in the drive if the 
Limit Preset Acceleration parameter is disabled.
Range: 0 to 0x7FFFFFFF
Default: 500

95 Preset Dec 
Limit

Sets or returns the deceleration value used when the preset 
velocity changes. This limit is only used while the drive is in 
velocity mode and the Command Source is set to Preset input. 
The Preset Deceleration Limit is not used in the drive if the 
Limit Preset Acceleration parameter is disabled.
Range: 0 to 0x7FFFFFFF
Default: 500

96 Get/Set Vel Preset 0 DINT 4 rpm/ 
65536

Sets or returns the command velocity level used when the 
drive is configured with Presets as the Command Source and 
Velocity as the Drive Mode.   A particular velocity preset is 
selected via the Preset Select Digital Inputs.
Range: 0x80000001 to 0x7FFFFFFF
                (-32768 to +32768 rpm)
Default: 0

97 Vel Preset 1

98 Vel Preset 2

99 Vel Preset 3

100 Vel Preset 4

101 Vel Preset 5

102 Vel Preset 6

103 Vel Preset 7
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104 Get/Set Torque 
Preset 0

INT 2 Amps/ 
128

Sets or returns the command torque level used when the drive 
is configured with Presets as the Command Source, and Torque 
as the Drive Mode.   A particular torque preset is selected via 
the Preset Select Digital Inputs.
Range: 0x8001 to 0x7FFF
             (-256 to +256 Amps)
Default: 0

105 Torque 
Preset 1

106 Torque 
Preset 2

107 Torque 
Preset 3

108 Torque 
Preset 4

109 Torque 
Preset 5

110 Torque 
Preset 6

111 Torque 
Preset 7

112 Command 
Source

USINT 1 Sets or returns the signal used for the drive’s command source. 
Only certain combinations of Command Source and Drive 
Mode are valid.
00 - Analog COMMAND Input (default)
01 - Presets
02 - Master Encoder
03 - Step/Direction
04 - Step+/ Step-
05 - Indexing (Indexing Drive only)
06 - Analog Position (Indexing Drive only)

113 Drive Mode Sets or returns the flag which indicates if the velocity control 
loop is active. Certain Command Sources require the velocity 
loop to be active in order to properly execute.
0 - Velocity (default)
1 - Torque

114 Override 
Cmd Src

Sets or returns the command source which is selected when 
the Override Drive Mode Select digital input is set active. Only 
certain combinations of Override Command Source and 
Override Drive Mode are valid. If the drive’s configured 
Command Source is set to a following mode (Master Encoder, 
Step/Direction, or Step+/Step-), the Override command source 
should not be set to a different following mode or unexpected 
results may occur.
00 - Analog COMMAND Input (default)
01 - Presets
02 - Master Encoder
03 - Step/Direction
04 - Step+/ Step-
05 - Indexing (Indexing Drive only)
06 - Analog Position (Indexing Drive only)
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115 Get/Set Overide Drv 
Mode

USINT 1 Sets or returns the flag which indicates if the velocity control 
loop is active when the Override Drive Mode Select digital 
input is set active. Certain Override Command Sources require 
the velocity loop to be active in order to properly execute.
0 - Velocity (default)
1 - Torque

116 Enc Outpt 
Config

Sets or returns the divisor for the motor encoder quadrature 
output.
0 - Divide by 1 (default)
1 - Divide by 2
2 - Divide by 4
3 - Divide by 8

117 Change 
Direction

Sets or returns the flag which indicates if the normal direction 
has been changed (reversed).
0 - Normal (default)
1 - Reversed

118 Tuning/
Oper Mode

Sets or returns the operating mode for the drive. Usually, the 
drive is in Normal mode. However, the mode can be changed 
for tuning.
0 - Normal (default)
1 - AutoTune
2 - Manual tuning - Velocity
3 - Manual Tuning - Position
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119 Get Tuning 
Status

WORD 2 Returns the status bits for the various operating modes.
Bit 0 - AutoTune Complete
Bit 1 - Encoder Alignment Complete
Bit 2 - Motor Index Detected
Bit 3 - Master Index Detected
Bit 4 - Motor Encoder Resolution Determined
Bit 5 - Master Encoder Resolution Determined
Bit 6 - AutoTune Failed

120 Get/Set Autotune 
Max Cur

UINT Amps/ 
128

Sets or returns the maximum current used in the AutoTune 
algorithm.
Range: 1 to 32767

121 Autotune 
Max Dis

UDINT 4 Cnts Sets or returns the maximum distance the motor can travel in 
the AutoTune algorithm.
Range: 1 to 0x7FFFFFFF
Default: 800000

122 MTune Pos 
Period

UINT 2 mS Sets or returns the period of the square wave used in the 
position step manual tuning mode.
Range: 1 to 32767
Default: 400

123 ManTune 
Pos Step

Cnts Sets or returns the amplitude of the square wave used in the 
position step manual tuning mode.
Range: 1 to 32767
Default: 400

124 MTune Vel 
Period

mS Sets or returns the period of the square wave used in the 
velocity step manual tuning mode.
Range: 1 to 32767
Default: 400

125 ManTune 
Vel Step

UDINT 4 rpm/ 
65536

Sets or returns the amplitude of the square wave used in the 
velocity step manual tuning mode.
Range: 0 to 0x7FFFFFFF
Default: 0xC80000 (200 rpm)

126 Tuning 
Direction

USINT 1 Sets or returns the flag which indicates the direction the motor 
rotates during tuning.
0 - Bi-directional (default)
1 - Forward
2 - Reverse
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127 Get Drive 
Status

DWORD 4 Returns the status of various flags in the drive.
Bit 0 - In-Position
Bit 1 - Within Position Window
Bit 2 - Zero Speed
Bit 3 - Within Velocity Window
Bit 4 - Positive ILimit
Bit 5 - Negative ILimit
Bit 6 - At Speed
Bit 7 - Drive Enabled
Bit 8 - DC Bus Charged
Bit 9 - Fault Disable
Bit 14 - Brake Active
Bit 15 - Drive Ready
Bit 16 - Torque Override
Bit 17 - Integrator Inhibit
Bit 18 - Follower Enable
Bit 19 - Forward Clamp
Bit 20 - Reverse Clamp
Bit 21 - Operation Mode Override
Bit 22 - Preset Select A
Bit 23 - Preset Select B
Bit 24 - Preset Select C
Bit 25 - Start Index
Bit 26 - Define Home
Bit 27 - Registration
Bit 28 - Remove CMD offset
Bit 29 - Start Homing
Bit 30 - Fault Reset 
Bit 31 - Enable Active
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128 Get Fault 
Status

DWORD 4 Returns the present state of the possible fault conditions.
Bit 0 - +24V fuse blown
Bit 1 - +5V fuse blown
Bit 2 - Encoder fuse blown
Bit 3 - Motor Overtemperature, Thermostat
Bit 4 - IPM Fault (Overtemperature / Overcurrent / Short
           Circuit)
Bit 5 - Channel IM Line Break
Bit 6 - Channel BM Line Break
Bit 7 - Channel AM Line Break 
Bit 8 - Bus Undervoltage 
Bit 9 - Bus Overvoltage
Bit 10 - Illegal Hall State
Bit 11 - Sub processor Unused Interrupt
Bit 12 - Main processor Unused Interrupt
Bit 13 - DeviceNet Communication Fault
Bit 16 - Excessive Average Current
Bit 17 - Motor Overspeed
Bit 18 - Excessive Following Error
Bit 19 - Motor Encoder State Error
Bit 20 - Master Encoder State Error
Bit 21 - Motor Thermal Protection
Bit 22 - IPM Thermal Protection
Bit 23 - Excess Velocity Error
Bit 24 - Commutation Angle Error
Bit 26 - Axis Not Homed
Bit 27 - Enabled with No Motor Selected
Bit 28 - Invalid Motor Selected
Bit 31 - CPU Communications Error
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129 Get Output 
Status

DWORD 4 Returns the expanded output status.
 Bit 0 - At Home (Indexing Drives only)
 Bit 1 - Sequence Complete (Indexing Drives only)
 Bit 2 - In Motion (Indexing Drives only)
 Bit 3 - In Dwell (Indexing Drives only)
 Bit 4 - Registration Detected (Indexing Drives only)
 Bit 5 - Axis Homed (Indexing Drives only)
 Bit 16 - In-Position
 Bit 17 - Within Position Window
 Bit 18 - Zero Speed
 Bit 19 - Within Velocity Window
 Bit 20 - Positive ILimit
 Bit 21 - Negative ILimit
 Bit 22 - At Speed
 Bit 23 - Drive Enabled
 Bit 24 - DC Bus Charged
 Bit 25 - Fault Disable
 Bit 30 - Brake Active
 Bit 31 - Drive Ready

130 Dig Input 
States

WORD 2 Returns the present state of the digital inputs.
 Bit 0 - RESET FAULTS Input State 
 Bit 1 - ENABLE Input State
 Bit 2 - INPUT1 Input State
 Bit 3 - INPUT2 Input State
 Bit 4 - INPUT3 Input State

131 Dig Outpt 
States

Returns the present state of the digital outputs.
 Bit 0 - READY Output State
 Bit 1 - BRAKE Output State
 Bit 2 - OUTPUT1 Output State
 Bit 3 - OUTPUT2 Output State

132 Analog 
CMD Input

INT mV Returns the analog COMMAND input value before the scale 
and offset are applied.
Range: -10000 to +10000

133 +ILimit Inpt 
Val

Amps/ 
128

Returns the +ILIMIT input value.

134 -ILimit Inpt 
Val

Amps/ 
128

Returns the -ILIMIT input value.

135 Analog 
Output 1

mV Returns analog output value one (1).
Range: -10000 to +10000

136 Reserved USINT 1

Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/ 
Scale

Command 
Description
Publication 1398-5.4 - December 1999 



Programming Reference        D-45
137 Get Motor 
Position

DINT 4 Cnts Returns the value of the motor encoder register.

138 Master 
Position

Returns the value of the master input register.

139 Position 
Command

Returns the position command input to the position loop, 
which is the master position, after gearing and slew rate 
limiting.

140 Position 
Error

Returns the difference between the Position Command and the 
Motor Position.

141 Peak +Pos 
Error

Returns the maximum amount the Motor Position lagged the 
Position Command.

142 Peak -Pos 
Error

Returns the maximum amount the Position Command lagged 
the Motor Position.

143 Velocity 
Command

rpm/ 
65536

Returns the command value to the velocity loop.

144 Motor 
Velocity

Returns the feedback value to the velocity loop.

145 Velocity 
Error

Returns the difference between Velocity Command and Motor 
Velocity.

146 Current 
Command

INT 2 Amps/ 
128

Returns the output of the velocity loop after filtering and 
current limiting.

147 Average 
Current

Returns the average output of the velocity control loop after 
filtering and current limiting.

148 Pos Peak 
Current

Returns the positive peak output of the velocity control loop.

149 Neg Peak 
Current

Returns the negative peak output of the velocity control loop.

150 DC Bus 
Voltage

UINT Volts Returns the measured voltage of the DC bus.

151 Field 
Current

INT Amps/ 
128

Returns the actual field-producing current of the motor.

152 Torque 
Current

Returns the actual torque-producing current of the motor.

153 R-Phase 
Current

Returns the current in the R-phase of the motor.

154 T-Phase 
Current

Returns the current in the T-phase of the motor.

155 Field 
Voltage

Volts/ 
128

Returns the field-producing voltage of the motor.

156 Torque 
Voltage

Returns the torque-producing voltage of the motor.
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157 GET Motor 
Thermal 
Filter

INT 2 % / 
128

Returns the output of the motor thermal protection filter. If 
Parameter 56 - Thermal Protect is enabled, the drive will fault 
when the filter output reaches 12800 (100%).

158 Reserved USINT 1

159 Fault 
History 1

Parameters 159 to 168 returns the most recent faults detected 
in the drive. Fault History 1 is the most recent and 10 is the 
least recent.
Valuefault number
Hex (Dec) 
 00 No Fault
 01 +24VDC Fuse Blown
 02 +5VDC Fuse Blown
 03 Encoder Power Fuse Blown
 04 Motor Overtemperature, Thermostat
 05 IPM Fault (Overtemperature / Overcurrent / Short 

Circuit)
 06 Channel IM Line Break
 07 Channel BM Line Break
 08 Channel AM Line Break
 09 Bus Undervoltage
 0A (10) Bus Overvoltage
 0B (11) Illegal Hall State
 0D (13) Main processor Unused Interrupt
 0E (14) DeviceNet Communication Fault
 11 (17) Excessive Average Current
 12 (18) Motor Overspeed
 13 (19) Excessive Following Error
 14 (20) Motor Encoder State Error
 15 (21) Master Encoder State Error
 16 (22) Motor Thermal Protection
 17 (23) IPM Thermal Protection
 18 (24) Excess Velocity Error
 19 (25) Commutation Angle Error
 1B (27) Axis not Homed
 1C (28) Enabled with No Motor Selected
 1D (29) Motor Selection not in Table
 1E (30) Personality Write Error
 1F (31) Service Write Error
 20 (32) CPU Communications Error
 33 (51) Program Memory Boot Block Error
 34 (52) Program Memory Main Block Error
 35 (53) Uninitialized Personality EEPROM Error
 36 (54) Personality EEPROM Read Error
 37 (55) Personality EEPROM Data Corruption Error
 38 (56) Main Processor Watchdog Error
 3A (58) Main Processor RAM Error

160 Fault 
History 2

161 Fault 
History 3

162 Fault 
History 4

163 Fault 
History 5

164 Fault 
History 6

165 Fault 
History 7

166 Fault 
History 8

167 Fault 
History 9

168 Fault 
History 10
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168 
continued

GET Fault 
History 10

USINT 1  3C (60) Uninitialized Service EEPROM Error
 3D (61) Service EEPROM Read Error
 3E (62) Service EEPROM Data Corruption Error
 3F (63) Main Processor A/D Converter Error
 41 (65) ANALOG1 Output Error
 42 (66) Gate Array Error
 4A (74) Personality EEPROM Write Error
 4B (75) Service EEPROM Write Error
 4C (76) Software Clock Error
 4E (78) Sine Table Generation Error
 4F (79) Personality Data Out Of Range
 50 (80) Service Data Out Of Range
 51 (81) Motor Block Checksum Error
 52 (82) Mask ROM Checksum Error
 53 (83) Personality EEPROM Mismatch
 54 (84) Service EEPROM Mismatch
 57 (87) Option Board Boot Block Error
 58 (88) Option Board Main Block Error
 59 (89) Option Board Interface Incompatibility-

Upgrade Option Board Firmware
 5A (90) Option Board Interface Incompatibility-

Upgrade Drive Firmware
 5B (91) Option Board Vendor Identification Not Initialized
 5C (92) DeviceNet(TM) Serial Number Not Initialized
 5D (93) Option Board NVMEM Error
 5E (94) Option Board Dual Port Error

169 Get/Set Host Contrl 
Mode

USINT 1 Sets or returns the host drive enable flag. If set to Enable Drive 
and the ENABLE input is active, the drive is enabled. If set to 
Disable Drive or the ENABLE input is not active, the drive is 
disabled. By default, the "Host Control Mode" is enabled. If the 
drive is disabled and the drive is reset or power cycled, the 
"Host Control Mode" is re-enabled.
0 - Disable
1 - Enable (default)

The “Host Contrl Mode” parameter allows the user to enable/disable the drive. In addition, the drive has to be enabled via a 
hardware digital input or/ and DeviceNet Logic Command for the drive to be enabled. By default, the “Host Contrl Mode” is enabled. 
If the drive is disabled and the drive is reset or power cycled, the “Host Contrl Mode” is re-enabled. Most of the “Command” 
parameters 169-181 are intended for initial start up of the drive or for debugging the drive and application. 

ATTENTION

!
'R�QRW�DVVXPH�WKDW�D�GHYLFH�ZLOO�EH�
SHUPDQHQWO\�GLVDEOHG�YLD�WKH�
´+RVW�&RQWUO�0RGHµ�SDUDPHWHU�
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170 Get/Set Host Setpnt 
Ctrl

USINT 1 Sets or returns the setpoint control enable flag. If Host 
Setpoint Control is enabled, then command input specified by 
Command Source (or Override Command Source) is overridden. 
The drive will use the Host Velocity Setpoint if the drive mode 
(Drive Mode / Override Drive Mode) is Velocity. Otherwise, the 
drive will use the Host Torque Setpoint.
0 - Disable (default)
1 - Enable

171 Host Index 
Cntr/
(indexing 
Drive)
Reserved
(non-indexi
ng Drive)

Sets or returns the host indexing control enable flag. When the 
flag is active, the drive is in host indexing mode (with the 
velocity loop active). Host Index selects the active index 
number.   Drive Mode, Command Source, Override Drive Mode, 
and Override Command Source are bypassed in the drive.\0 - 0 
0 - Disable (default)
1 - Enable

172 Host Vel 
Setpnt

DINT 4 rpm/ 
65536

Sets or returns the velocity command value used when the 
drive mode (Drive Mode / Override Drive Mode) is Velocity, and 
the Host Setpoint Control is Enabled.
Range: 0x80000001 to 0x7FFFFFFF
Default: 0

173 Host Torq 
Setpnt

INT 2 Amps/ 
128

Sets or returns the torque command value used when the drive 
mode (Drive Mode / Override Drive Mode) is Torque, and the 
Host Setpoint Control is Enabled.
Range: -32767 to 32767
Default: 0

174 Host Acc 
Setpnt

UDINT 4 rpm/
sec

Sets or returns the acceleration value used when the Host 
Velocity Setpoint changes, and the Host Setpoint Control is 
Enabled.
Range: 0 to 0x7FFFFFFF
Default: 2000

175 Reset 
Personalty

USINT 1 Resets the personality EEPROM to its factory default settings.
0 - No action (default)
1 - Reset

176 Reset Drive Resets the drive hardware and reboots the drive’s processors.
0 - No action (default)
1 - Reset

177 Reset 
Faults

Resets the fault detection circuitry.
0 - No action (default)
1 - Reset

178 Get/Set Reset I 
Peaks

USINT 1 Resets the peak detection firmware for positive peak position 
error, negative peak position error, positive peak current, and 
negative peak current.
0 - No action (default)
1 - Reset
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Additional parameters for Non-indexing and Indexing Drives are listed in the “New Parameter” table. Refer to New Parameters on 
page D-58. The following Parameter Instances are only implemented in Indexing Drives.

179 Get/Set Start Index 
Cmd

USINT 1 Starts executing the selected index. An error is returned if the 
drive is not in a mode to accept it (Host Index Control Mode or 
configured as a Command Source). An error is also returned if 
an index is already executing.
0 - No action (default)
1 - Execute Command

180 Start 
Homing 
Cmd

Initiates the homing sequence.
0 - No action (default)
1 - Execute Command

181 Host Index Sets or returns the index which is selected for execution when 
Host Index Control is enabled.
00 - Index 0
01 - Index 1
02 - Index 2
03 - Index 3
04 - Index 4
05 - Index 5
06 - Index 6
07 - Index 7
08 - RAM Index

182 Homing 
Velocity

DINT 4 rpm/ 
65536

Sets or returns the velocity used for homing. The sign of the 
velocity specifies the direction of motion during homing.
Range: 0x80000001 to 0x7FFFFFFF
Default: 0x1F740000 (500 rpm)

183 Homing 
Accel/Dec

UDINT rpm/
sec

Sets or returns the acceleration and deceleration used for 
homing.
Range: 1 to 0x7FFFFFFF
Default: 500

184 Home 
Offset 
Move

DINT Cnts Sets or returns the offset move distance for homing. The offset 
move distance specifies how far the axis will be from the 
marker (or sensor for Home to Sensor) after the homing 
procedure is complete.
Range: 0x80000001 to 0x7FFFFFFF
Default: 0

185 Home 
Position

Sets or returns the home position. This value is used as the 
home position when the Define Home input is activated, or at 
the completion of a homing procedure. 
Range: 0x80000001 to 0x7FFFFFFF
Default: 0
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186 Get/Set Homing 
Type

USINT 1 Sets or returns the homing type.
00 - Home to sensor / then forward to marker
01 - Home to marker
02 - Home to sensor
03 - Home to sensor / then backward to marker

187 Auto-Start 
Home

Sets or returns the Auto-start homing flag. When the flag is 
active, the drive will begin executing the homing procedure on 
the activation of the Enable input. 
0 - Disable Auto-start Homing (default)
1 - Enable Auto-start Homing After Reset Only
2 - Enable Auto-start Homing

188 Home Sens 
Bckoff

Sets or returns the Home Sensor Back-off flag. When the flag 
is active, Home Sensor Back-off allows the drive to start 
motion in the direction opposite that specified by the Homing 
Velocity, in case the homing procedure is started with the 
Sensor input active. Motion will continue in the reverse 
direction (adhering to the homing acceleration, deceleration, 
and velocity), until the Sensor input is detected inactive, at 
which point the normal homing procedure will take over. This 
capability does not apply if Home to Marker is selected as the 
homing type. 
00 - Disable Home Sensor Back-off flag
01 - Enable Home Sensor Back-off flag (default)

189 Homing 
Creep Vel

UDINT 4 rpm/ 
65536

Sets or returns the "creep" velocity used for homing. This 
velocity is only used in the "Home to sensor then back to 
marker" home type. The parameter represents the absolute 
value of the velocity used to search for the marker after the 
sensor is found, and the direction of motion is reversed. The 
homing direction is determined by the home velocity 
parameter.
Range: 0 to 0x7FFFFFFF
Default: 0x140000 (20 rpm)

190 Get Selected 
Index

USINT 1 Returns the number of the selected index.
0 - Index 0
1 - Index 1
2 - Index 2
3 - Index 3
4 - Index 4
5 - Index 5
6 - Index 6
7 - Index 7
8 - RAM Index

191 Index Count UINT 2 Returns the remaining iterations of the selected index.
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192 Get/Set Auto-Start 
Index

USINT 1 Sets or returns the Auto-start indexing flag. When the flag is 
active, the drive will begin executing the selected index on the 
activation of the Enable input.
0 - Disable (default)
1 - Enable 

193 Index 0 
Type

Sets or returns the type of index.
Parameter 193 - Index 0 Type
Parameter 194 - Index 1 Type
Parameter 195 - Index 2 Type
Parameter 196 - Index 3 Type
Parameter 197 - Index 4 Type
Parameter 198 - Index 5 Type
Parameter 199 - Index 6 Type
Parameter 200 - Index 7 Type
Parameter 201 - RAM Index Type

0 - Incremental (default)
1 - Absolute
2 - Registration

194 Index 1 
Type

195 Index 2 
Type

196 Index 3 
Type

197 Index 4 
Type

198 Index 5 
Type

199 Index 6 
Type

200 Index 7 
Type

201 RAM Index 
Type
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202 Get/Set Index 0 
Dist/Pos

DINT 4 Cnts Sets or returns the distance or position the motor will travel 
(to) for an index.
Parameter 202 - Index 0 Distance/Position
Parameter 203 - Index 1 Distance/Position
Parameter 204 - Index 2 Distance/Position
Parameter 205 - Index 3 Distance/Position
Parameter 206 - Index 4 Distance/Position
Parameter 207 - Index 5 Distance/Position
Parameter 208 - Index 6 Distance/Position
Parameter 209 - Index 7 Distance/Position
Parameter 210 - RAM Index Distance/Position

Range: 0x80000001 to 0x7FFFFFFF
Default: 0

203 Index 1 
Dist/Pos

204 Index 2 
Dist/Pos

205 Index 3 
Dist/Pos

206 Index 4 
Dist/Pos

207 Index 5 
Dist/Pos

208 Index 6 
Dist/Pos

209 Index 7 
Dist/Pos

DINT

210 RAM Idx 
Dist/Pos

211 Index 0 Reg 
Dist

UDINT Sets or returns the distance the motor will travel after 
detecting the registration input for an index.
Parameter 211 - Index 0 Registration Distance
Parameter 212 - Index 1 Registration Distance
Parameter 213 - Index 2 Registration Distance
Parameter 214 - Index 3 Registration Distance
Parameter 215 - Index 4 Registration Distance
Parameter 216 - Index 5 Registration Distance
Parameter 217 - Index 6 Registration Distance
Parameter 218 - Index 7 Registration Distance
Parameter 219 - RAM Index Registration Distance

Range: 0 to 0x7FFFFFFF
Default: 0

212 Index 1 Reg 
Dist

213 Index 2 Reg 
Dist

214 Index 3 Reg 
Dist

215 Index 4 Reg 
Dist

216 Index 5 Reg 
Dist

217 Index 6 Reg 
Dist

218 Index 7 Reg 
Dist

219 RAM Idx 
Reg Dist
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220 Get/Set Index 0 
Velocity

UDINT 4 rpm/ 
65536

Sets or returns the velocity used for an index.
Parameter 220 - Index 0 Velocity
Parameter 221 - Index 1 Velocity
Parameter 222 - Index 2 Velocity
Parameter 223 - Index 3 Velocity
Parameter 224 - Index 4 Velocity
Parameter 225 - Index 5 Velocity
Parameter 226 - Index 6 Velocity
Parameter 227 - Index 7 Velocity
Parameter 228 - RAM Index Velocity

Range: 0 to 0x7FFFFFFF
Default: 0x1F40000 (500 rpm)

221 Index 1 
Velocity

222 Index 2 
Velocity

223 Index 3 
Velocity

224 Index 4 
Velocity

225 Index 5 
Velocity

226 Index 6 
Velocity

227 Index 7 
Velocity

228 RAM Idx 
Velocity

229 Index 0 
Accel

rpm/
sec

Sets or returns the acceleration used for an index.
Parameter 229 - Index 0 Acceleration
Parameter 230 - Index 1 Acceleration
Parameter 231 - Index 2 Acceleration
Parameter 232 - Index 3 Acceleration
Parameter 233 - Index 4 Acceleration
Parameter 234 - Index 5 Acceleration
Parameter 235 - Index 6 Acceleration
Parameter 236 - Index 7 Acceleration
Parameter 237 - RAM Index Acceleration

Range: 1 to 0x7FFFFFFF
Default: 500

230 Index 1 
Accel

231 Index 2 
Accel

232 Index 3 
Accel

233 Index 4 
Accel

234 Index 5 
Accel

235 Index 6 
Accel

236 Index 7 
Accel

237 RAM Index 
Accel
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238 Get/Set Index 0 
Decel

UDINT 4 rpm/
sec

Sets or returns the deceleration used for an index.
Parameter 238 - Index 0 Deceleration
Parameter 239 - Index 1 Deceleration
Parameter 240 - Index 2 Deceleration
Parameter 241 - Index 3 Deceleration
Parameter 242 - Index 4 Deceleration
Parameter 243 - Index 5 Deceleration
Parameter 244 - Index 6 Deceleration
Parameter 245 - Index 7 Deceleration
Parameter 246 - RAM Index Deceleration

Range: 1 to 0x7FFFFFFF
Default: 500

239 Index 1 
Decel

240 Index 2 
Decel

241 Index 3 
Decel

242 Index 4 
Decel

243 Index 5 
Decel

244 Index 6 
Decel

245 Index 7 
Decel

246 RAM Index 
Decel

247 Index 0 
Dwell

UINT 2 mS Sets or returns the dwell time used for an index.
Parameter 247 - Index 0 Dwell
Parameter 248 - Index 1 Dwell
Parameter 249 - Index 2 Dwell
Parameter 250 - Index 3 Dwell
Parameter 251 - Index 4 Dwell
Parameter 252 - Index 5 Dwell
Parameter 253 - Index 6 Dwell
Parameter 254 - Index 7 Dwell
Parameter 255 - RAM Index Dwell

Range: 0 to 65535
Default: 0

248 Index 1 
Dwell

249 Index 2 
Dwell

250 Index 3 
Dwell

251 Index 4 
Dwell

252 Index 5 
Dwell

253 Index 6 
Dwell

254 Index 7 
Dwell

255 RAM Index 
Dwell
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256 Get/Set Index 0 
Count

UINT 2 Sets or returns the batch count used for the index. 
Parameter 256 - Index 0 Count
Parameter 257 - Index 1 Count
Parameter 258 - Index 2 Count
Parameter 259 - Index 3 Count
Parameter 260 - Index 4 Count
Parameter 261 - Index 5 Count
Parameter 262 - Index 6 Count
Parameter 263 - Index 7 Count
Parameter 264 - RAM Index Count

Range: 0 to 65535
Default: 1

257 Index 1 
Count

258 Index 2 
Count

259 Index 3 
Count

260 Index 4 
Count

261 Index 5 
Count

262 Index 6 
Count

263 Index 7 
Count

264 RAM Index 
Count
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265 Get/Set Index 0 
Terminat

USINT 1 Sets or returns the termination instruction for an index.
Parameter 265 - Index 0 Termination
Parameter 266 - Index 1 Termination
Parameter 267 - Index 2 Termination
Parameter 268 - Index 3 Termination
Parameter 269 - Index 4 Termination
Parameter 270 - Index 5 Termination
Parameter 271 - Index 6 Termination
Parameter 272 - Index 7 Termination
Parameter 273 - RAM Index Termination

0 - Stop (default)
1 - Start another index immediately
2 - Start another index at next Start Index transition

266 Index 1 
Terminat

267 Index 2 
Terminat

268 Index 3 
Terminat

269 Index 4 
Terminat

270 Index 5 
Terminat

271 Index 6 
Terminat

272 Index 7 
Terminat

273 RAM Idx 
Terminat

274 Index 0 
Pointer

Sets or returns the index number to be executed when another 
index terminates. 
Parameter 274 - Index 0 Pointer
Parameter 275 - Index 1 Pointer
Parameter 276 - Index 2 Pointer
Parameter 277 - Index 3 Pointer
Parameter 278 - Index 4 Pointer
Parameter 279 - Index 5 Pointer
Parameter 280 - Index 6 Pointer
Parameter 281 - Index 7 Pointer
Parameter 282 - RAM Index Pointer

0 - Index 0 (default)
1 - Index 1
2 - Index 2
3 - Index 3
4 - Index 4
5 - Index 5
6 - Index 6
7 - Index 7
8 - RAM Index

275 Index 1 
Pointer

276 Index 2 
Pointer

277 Index 3 
Pointer

278 Index 4 
Pointer

279 Index 5 
Pointer

280 Index 6 
Pointer

281 Index 7 
Pointer

282 RAM Idx 
Pointer

New Parameters: 
See the next table for more detailed information. These parameters are numbered 179 to 185 in non-indexing drives.

283 Get/Set DNet I/O 
Format

USINT 1

284 Idle Flt 
Action
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285 Get/Set Comm Flt 
Action

USINT 1

286 Fault Cfg 
Logic

WORD 2

287 Logic Cmd 
Mask

288 I/O Logic 
Cmd

289 Enable 
behavior

USINT 1

* Set_Attribute service not supported if Parameter Instance 11 - Motor ID is not equal to 65535
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New Parameters

7KH�IROORZLQJ�WDEOH�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�QHZ�SDUDPHWHUV�UHFHQWO\�
DGGHG�WR�WKH�ILUPZDUH��7ZR�SDUDPHWHU�QXPEHUV�DUH�OLVWHG�LQ�HDFK�URZ��7KH�ILUVW�
SDUDPHWHU�QXPEHU�FRUUHVSRQGV�WR�WKH�LQGH[LQJ�YHUVLRQ�RI�WKH�GULYH�DQG�WKH�
VHFRQG�QXPEHU�ZLWKLQ�SDUHQWKHVLV�FRUUHVSRQGV�WR�WKH�QRQ�LQGH[LQJ�YHUVLRQ�RI�
WKH�GULYH�

# Index
(#)non-
Index

Access
Rule

Parameter 
Name
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Data Size
(bytes)

Units/ 
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Command
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283
(179)

Get/Set DNet I/O Format USINT 1 Selects the command and response assemblies 
to be used with polled I/O. Also, selects the 
command assembly to be used with change of 
state and cyclic I/O. If the value is modified, the 
user has to either power cycle the drive, reset the 
drive, or remove and reapply DeviceNet power 
for the drive to use the modified value.
0 - Type 1 (default)
1 - Type 2
2 - Type 3
3 - Type 4

284
(180)

Idle Flt Action 1 Determines the action the drive should take if the 
drive detects that the PLC is set to program 
mode. No action is taken if DNet I/O Format is 
set to Type 1.

0 - Fault/ Zero Data (default) 
1 - Fault/ Hold Last
2 - Zero data
3 - Hold Last
4 - Fault Configuration

ATTENTION

!
,I�\RX�FKDQJH�WKLV�SDUDPHWHU·V�YDOXH��WKH�XVHU�DSSOLFDWLRQ�PD\�QRW�EH�DEOH�WR�
FRQWURO�WKH�SURGXFW�DIWHU�D�IDXOW�

5LVN�RI�VHYHUH�ERGLO\�LQMXU\�RU�HTXLSPHQW�GDPDJH�H[LVWV��7KH�´,GOH�)OW�$FWLRQµ�
SDUDPHWHU�DOORZV�WKH�XVHU�WR�FKDQJH�WKH�GHIDXOW�FRQILJXUDWLRQ�WKDW�ZRXOG�DOORZ�
WKH�PRGXOH�DQG�DVVRFLDWHG�GULYH�WR�FRQWLQXH�WR�RSHUDWH�LI�FRPPXQLFDWLRQ�LV�
ORVW��

3UHFDXWLRQV�VKRXOG�EH�WDNHQ�WR�DVVXUH�WKDW�\RXU�VHWWLQJV�IRU�WKHVH�SDUDPHWHUV�
DQG�\RXU�DSSOLFDWLRQ�GR�QRW�FUHDWH�ERGLO\�LQMXU\�RU�HTXLSPHQW�GDPDJH��5HIHU�
WR 8VLQJ�WKH�)DXOW�&RQILJXUHG�,QSXW�RQ�SDJH '����

285
(181)

Comm Flt Action USINT 1 Determines the action the Drive should take if 
the Drive detects a network failure. No action is 
taken if DN Poll I/O Type is set to Type 1.
0 - Fault/Zero Data (default
1 - Fault/Hold Last
2 - Zero Data
3 - Hold Last
4 - Fault Config
Publication 1398-5.4 - December 1999 
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ATTENTION

!
,I�\RX�FKDQJH�WKLV�SDUDPHWHU·V�YDOXH��WKH�XVHU�DSSOLFDWLRQ�PD\�QRW�EH�DEOH�WR�
FRQWURO�WKH�SURGXFW�DIWHU�D�IDXOW�

5LVN�RI�VHYHUH�ERGLO\�LQMXU\�RU�HTXLSPHQW�GDPDJH�H[LVWV��7KH�´&RPP�)OW�
$FWLRQµ�SDUDPHWHU�DOORZV�WKH�XVHU�WR�FKDQJH�WKH�GHIDXOW�FRQILJXUDWLRQ�WKDW�
ZRXOG�DOORZ�WKH�PRGXOH�DQG�DVVRFLDWHG�GULYH�WR�FRQWLQXH�WR�RSHUDWH�LI�
FRPPXQLFDWLRQ�LV�ORVW��

3UHFDXWLRQV�VKRXOG�EH�WDNHQ�WR�DVVXUH�WKDW�\RXU�VHWWLQJV�IRU�WKHVH�SDUDPHWHUV�
DQG�\RXU�DSSOLFDWLRQ�GR�QRW�FUHDWH�D�KD]DUG�RI�ERGLO\�LQMXU\�RU�HTXLSPHQW�
GDPDJH��6HH�´8VLQJ�WKH�)DXOW�&RQILJXUHG�,QSXWµ�RQ�SDJH ���

286
(182)

Fault Cfg Logic WORD 2 Provides the logic command data to the drive 
when drive is instructed to use the value from the 
Fault Cfg Logic parameter.
Refer to the Logic Command field in the output 
(command) assemblies for the bit definition.
Bit 0 = Torque Override
Bit 1 = Integrator Inhibit
Bit 2 = Follower Enable
Bit 3 = Reserved
Bit 4 = Reserved
Bit 5 = Operation Mode Override
Bit 6 = Preset Select A
Bit 7 = Preset Select B
Bit 8 = Preset Select C
Bit 9 = Start Index
Bit 10 = Define Home
Bit 11 = Disable Serial
Bit 12 = Remove Command Offset
Bit 13 = Start Homing
Bit 14 = Fault Reset
Bit 15 = Enable
Default: 0x0000 

IMPORTANT The Fault Cfg Logic will not affect those bits that have been masked off by the Logic Mask 
parameter, otherwise the unmasked Fault Cfg Logic bits are ‘OR’ed with the corresponding 
hardware inputs. The Enable bit may be configured to be ‘OR’ed or ‘And’ed with the hardware 
Enable input.

# Index
(#)non-
Index
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287
(183)

Logic Cmd Mask WORD 2 Used to mask off certain logic command bits 
from DeviceNet polled, cyclic, and change of 
state I/O messages. The logic mask can not be 
modified while the ULTRA 100 is enabled.
Refer to the Logic Command field in the output 
(command) assemblies for the bit definition.
Bit 0 = Torque Override
Bit 1 = Integrator Inhibit
Bit 2 = Follower Enable
Bit 3 = Reserved
Bit 4 = Reserved
Bit 5 = Operation Mode Override
Bit 6 = Preset Select A
Bit 7 = Preset Select B
Bit 8 = Preset Select C
Bit 9 = Start Index
Bit 10 = Define Home
Bit 11 = Disable Serial
Bit 12 = Remove Command Offset
Bit 13 = Start Homing
Bit 14 = Fault Reset
Bit 15 = Enable
Default: 0x0000

288
(184)

I/O Logic Cmd The logic command being used by the drive. Any 
bits masked off by the Logic Cmd Mask will be 
clear (0). 
Refer to the Logic Command field in the output 
(command) assemblies for the bit definition.
Bit 0 = Torque Override
Bit 1 = Integrator Inhibit
Bit 2 = Follower Enable
Bit 3 = Reserved
Bit 4 = Reserved
Bit 5 = Operation Mode Override
Bit 6 = Preset Select A
Bit 7 = Preset Select B
Bit 8 = Preset Select C
Bit 9 = Start Index
Bit 10 = Define Home
Bit 11 = Disable Serial
Bit 12 = Remove Command Offset
Bit 13 = Start Homing
Bit 14 = Fault Reset
Bit 15 = Enable

289
(185)

Enable Behavior USINT 1 Used to determine if the drive can be enabled 
with either the DeviceNet enable or hardware 
enable; or if both enables are required.
0 - Hardware OR DNet Input (default)
1 - Hardware AND DNet Input

# Index
(#)non-
Index

Access
Rule

Parameter 
Name

Data
Type

Data Size
(bytes)

Units/ 
Scale

Command
Description
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Using the Fault Configured Input   

<RX�FDQ�VHOHFW�D�FRQVWDQW�YDOXH�IRU�WKH�ORJLF�FRPPDQG�LQ�WKH�HYHQW�RI�D�
FRQWUROOHU��VFDQQHU��PRGH�FKDQJH�RU�HUURU��7KLV�FRQVWDQW�YDOXH�LV�UHIHUUHG�WR�DV�
)DXOW�&RQILJXUHG�LQSXW��:KHQ�WKH�FRQWUROOHU�LV�SODFHG�LQ�SURJUDP�PRGH�RU�D�
'HYLFH1HW�QHWZRUN�IDXOW�RFFXUV��WKH�ORJLF�FRPPDQG�WR�WKH�GULYH�FDQ�EH�VHW�WR�
DXWRPDWLFDOO\�VZLWFK�WR�WKH�FRQVWDQW�YDOXH�VHW�LQ�WKH�)DXOW�&IJ�/RJLF�SDUDPHWHU�

,I�\RX�LQWHQG�WR�XVH�WKH�)DXOW�&RQILJXUHG�,QSXW��\RX�PXVW�GR�WKH�IROORZLQJ�

�� 6HW�WKH�GHVLUH�YDOXH�IRU�WKH�)DXOW�&IJ�/RJLF�SDUDPHWHU�

�� 6HW�WKH�,GOH�)OW�$FWLRQ�SDUDPHWHU�DQG�RU�WKH�&RPP�)OW�$FWLRQ�
SDUDPHWHU�WR�)DXOW�&IJ�

�

Parameter Object
Attributes for Instance ID = 1 - 289 

Attr ID Access
Rule

Stub/
Full

Name Data Type Description

1 ➀ Stub Parameter 
Value

Data type specified in Descriptor, Data type 
and Data Size

Actual value of parameter. It can be read 
from or written to. This attribute is 
read-only if bit 4 of Attribute #4 is TRUE.

2 Get Link Path Size USINT Size of Link Path attribute. If this attribute 
is 0, then no link is specified. Number of 
BYTEs in attribute 3.

3 Link Path ARRAY of path segments Path to the object from where this 
parameter value is retrieved.
The link path is limited to 255 BYTEs.

Segment 
type/port

BYTE

Segment 
Address 

Path (format depends on data contained in 
segment type/port) 

4 Descriptor WORD Descriptor of parameter. “Parameter Object 
Bit Definitions for Instance Attribute 4” on 
page 63

5 Data Type USINT Data type code. “Parameter Object Data 
Types for Instance Attribute 5” on page 63

6 Data Size USINT Number of BYTEs in attribute 1, Parameter 
Value
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7 Get
 

Full Parameter 
Name

SHORT_ STRING A human readable string representing the 
parameter name. For example, “Vel Loop 
P-Gain” The maximum number of 
characters is 16. (The first byte is a length 
code.)

8 Units String Engineering unit string. The maximum 
number of characters is 4. (The first byte is 
a length code.)

9 The maximum number of characters is 64. 
(The first byte is a length code.) Always 
returns 0.

10 Minimum 
Value

Same as attribute 1 The minimum valid actual value to which 
attribute 1, Parameter Value can be set.

11 Maximum 
Value

The maximum valid actual value to which 
attribute 1, Parameter Value can be set

12 Default Value The actual value attribute 1, Parameter 
Value should be set to when the user 
wants the default for the parameter.

13 Scaling 
Multiplier

UINT Multiplier for scaling formula

14 Scaling 
Divisor

Divisor for scaling formula

15 Scaling Base Base for scaling formula

16 Scaling Offset Offset for scaling formula

17 Multiplier 
Link

Parameter object instance number of 
multiplier source.

18 Divisor Link Parameter object instance number of base 
source.

19 Base Link Parameter object instance number of offset 
source.

20 Offset Link Parameter object instance number of offset 
source.

21 Decimal 
Precision 

USINT Specifies number of decimal places to use 
when displaying the scaled engineering 
value. Also used to determine actual 
increment value so that incrementing a 
value causes a change in scaled 
engineering value to this precision.

➀  The access rule is defined in bit 4 of instance attribute 4, the Descriptor. If bit 4 is 0 the access rule is Set and the Parameter Value 
can be read and written. If bit 4 is 1, the access rule is Get and the Parameter Value can only be read.

➁  Data type specified in instance attributes 4 (Descriptor), 5 (Data Type) and 6 (Data Size).

Parameter Object
Attributes for Instance ID = 1 - 289  (Continued)

Attr ID Access
Rule

Stub/
Full

Name Data Type Description
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��

��

Parameter Object
Bit Definitions for Instance Attribute 4 

Bit Definition Value

0 Supports settable 
path 

0 = Link path can not be set.
1 = Link path can be set.

1 Supports 
enumerated strings 

0 = Enumerated strings are not supported.
1 = Enumerated strings are supported and may be read with 

the Get_Enum_String service.

2 Supports scaling 0 = Scaling not supported.
1 = Scaling is supported. The scaling attributes are 

implemented and the value presented is in engineering 
units.

3 Supports scaling 
links 

0 = Scaling links not supported.
1 = The values for the scaling attributes may be retrieved 

from other parameter object instances.

4 Read only parameter 0 = Parameter value attribute can be written (set) and read 
(get). Access rule is set.

1 = Parameter value attribute can only be read. Access rule is 
get.

5 Monitor parameter 0 = Parameter value attribute is not updated in real time by 
the device.

1 = Parameter value attribute is updated in real time by the 
device.

6 Supports extended 
precision scaling

0 = Extended precision scaling is not supported.
1 = Extended precision scaling should be implemented and 

the value presented to the user in engineering units.

Parameter Object
Data Types for Instance Attribute 5 

Attr.
ID

Definition Data Type
Description

Scaling
Supported

1 WORD 16-bit word (2 bytes) No

2 UINT Unsigned integer (2 bytes) Yes

3 INT Signed integer (2 bytes) Yes

4 BOOL Boolean (1 byte) No

5 SINT Signed Short integer (2 bytes) Yes

6 DINT Signed Double integer (4 bytes) Yes

8 USINT Unsigned Short integer (1 byte) Yes

9 UDINT Unsigned Double Integer (4 bytes) Yes

24 BYTE 8-bit string (1 byte) No

25 DWORD 32-bit string (4 bytes) No
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����

Get_Attribute_All Response

$W�WKH�LQVWDQFH�OHYHO��WKH�RUGHU�RI�DWWULEXWHV�UHWXUQHG�LQ�WKH�
*HWB$WWULEXWHVB$OO�UHVSRQVH�LV�DV�IROORZV�

Parameter Object
Common Services 

Service Code Implemented for: Service Name

Class Instance

0x01 No Yes Get_Attribute_All

0x0E Yes Yes Get_Attribute_Single

0x10   No Yes Set_Attribute_Single

Class Attribute ID Attribute Name and Default Value

1 Parameter Value

2 Link Path Size

3  Link Path

4 Descriptor

5 Data Type

6  Data Size

7 Parameter Name String, default character count = 0

8 Units String, default character count = 0

9 Help String, default character count = 0

10 Minimum Value default = 0

11 Maximum Value default = 0

12 Default Value default = 0

13 Scaling Multiplier Default = 1

14 Scaling Divisor Default = 1

15 Scaling Base Default = 1

16 Scaling Offset Default = 0

17 Multiplier Link Default = 0

18 Divisor Link Default = 0

19 Base Link Default = 0

20 Offset Link Default = 0

21 Decimal Precision Default = 0
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(QXPHUDWHG�VWULQJV�DUH�KXPDQ�UHDGDEOH�VWULQJV�WKDW�GHVFULEH�HLWKHU�D�ELW�RU�D�
YDOXH�GHSHQGLQJ�RQ�WKH�GDWD�W\SH�RI�LQVWDQFH�DWWULEXWH����WKH�3DUDPHWHU�9DOXH��
,I�WKH�GDWD�W\SH�LV�D�%<7(��:25'��RU�':25'�WKH�HQXPHUDWHG�VWULQJ�LV�D�ELW�
HQXPHUDWHG�VWULQJ��,I�WKH�GDWD�W\SH�LV�,17��86,17��RU�8,17�WKH�HQXPHUDWHG�
VWULQJ�LV�D�YDOXH�HQXPHUDWHG�VWULQJ��$Q\�RWKHU�GDWD�W\SH�GRHV�QRW�KDYH�
HQXPHUDWHG�VWULQJV�

7KH�WDEOH�EHORZ�GHVFULEHV�WKH�*HWB(QXPB6WULQJ�UHTXHVW�VHUYLFH�DWWULEXWH��

• ,I�WKH�VWULQJ�WR�EH�UHWXUQHG�LV�D�ELW�HQXPHUDWHG�VWULQJ��WKHQ�WKH�HQXPHUDWHG�
VWULQJ�QXPEHU�UHSUHVHQWV�D�ELW�SRVLWLRQ�DQG�WKH�*HWB(QXPB6WULQJ�VHUYLFH�
UHWXUQV�D�VWULQJ�IURP�WKDW�ELW�

• ,I�WKH�VWULQJ�WR�EH�UHWXUQHG�LV�D�YDOXH�HQXPHUDWHG�VWULQJ��WKHQ�WKH�
HQXPHUDWHG�VWULQJ�QXPEHU�UHSUHVHQWV�D�YDOXH�DQG�WKH�*HWB(QXPB6WULQJ�
VHUYLFH�UHWXUQV�D�VWULQJ�IRU�WKDW�YDOXH��

7KH�HQXPHUDWHG�VWULQJ�LV�UHWXUQHG�LQ�WKH�IRUP�RI�D�6+257B675,1*�ZLWK�D�
PD[LPXP�QXPEHU�RI�FKDUDFWHUV�RI����

Parameter Object Specific Services

Service
Code

Service
Name

Service
Description

4BH Get_Enum_String Use this service to read enumerated strings from 
the Parameter Instance. See DeviceNet 
Specification Vol 2: Object Library, Parameter 
Object.

Name Data Type Description of Attribute

Enumerated String Number USINT Number of enumerated string to retrieve
(MAX value is 255).
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Parameter Group Object 
(Class ID 10H)

7KH�3DUDPHWHU�*URXS�2EMHFW�LGHQWLILHV�JURXSV�RI�SDUDPHWHUV�LQ�D�GHYLFH��%\�
JURXSLQJ�SDUDPHWHUV��D�'HYLFH1HW�VRIWZDUH�WRRO�FDQ�SURYLGH�D�FRQYHQLHQW�
DFFHVV�WR�UHODWHG�VHWV�RI�SDUDPHWHUV��7KHUH�LV�RQH�LQVWDQFH�IRU�HDFK�RI�WKH�
GHYLFH·V�SDUDPHWHU�JURXSV��7KLV�2EMHFW�LV�LQWHQGHG�SULPDULO\�WR�EH�XVHG�E\�D�
'HYLFH1HW�VRIWZDUH�WRRO�WR�FUHDWH�DQ�('6�ILOH���������������

IMPORTANT 7KH�3DUDPHWHU�*URXS�REMHFW�GRHV�QRW�UHWXUQ�SDUDPHWHU�
YDOXHV�

Parameter Group Object
Attribute for Instance ID = 0 (Class Attribute)

Attr ID Access
Rule

Attribute
Name

Type Description Semantics
of Values

2 Get Max 
Instance

UINT Maximum instance 
number of an object 
currently created in 
this class level of 
the device.

The largest instance 
number of a created 
object at this class 
hierarchy level.

Parameter Group Object
Attributes for Instances 1- (n) 

Attr ID Access
Rule

Attribute
Name

Type Description Semantics
of Values

1 Get group 
Name 
String

SHORT_
STRING

A human-readable 
string representing 
the group name 
(e.g., Setup, 
Frequency Set)

Maximum number of 
characters = 16

2 Number of 
members 
in group

UINT Number of 
parameters in 
group.

3 1st 
Parameter 
Number in 
group

Parameter Instance 
Number

4 2nd 
Parameter 
Number in 
group

n (n-2)th 
Parameter 
Number in 
group
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Parameter Group Object
Group Instance ID 1- 25 

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name

1 DeviceNet

Non-Index Drive 
parameter numbers in 
parenthesis ()

1 DN-SW Node Address

2 DN-SW Baud Rate

3 DN-NV Node Addr

4 DN-NV Baud Rate

5 Chg of State Mask

6 DNet I/O Status

283 (179) DNet I/O Format

284 (180) Idle Flt Action

285 (181) Comm Flt Action

286 (182) Fault Cfg Logic

287 (183) Logic Cmd Mask

288 (184) I/O Logic Cmd

289 (185) Enable Behavior

2 Position Loop 12 Pos Loop P_Gain

13 Pos Loop I_Gain

14 Pos Loop D_Gain

15 Pos Loop FF_Gain

16 Pos Loop I_Zone

17 Pos Window Size

18 Pos Window Time

19 Pos Error Limit

20 Pos Error Time

21 Master Rot Dir

22 Slew Rate

23 Slew Enable

24 Gear Ratio Cmd

25 Buf Gr Ratio-Mtr

26 Buf GrRatio-Mstr

27 Active Gear-Mtr

28 Active Gear-Mstr
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3 Velocity Loop 29 Vel Loop P_Gain

30 Vel Loop I_Gain

31 Reserved

32 Zero Vel Window

33 Velocity Window

34 Vel Overspd Lim

35 At Speed Value

36 Reserved

37 Vel Error Limit

38 Vel Error Time

4 Torque Current 39 Low Pass Bndwdth

40 LowPass Filter

41 Positive I Limit

42 Negative I Limit

43 Fault Current

44 Dynamic PWM Freq

5 Motor Data 11 Motor ID

45 Encoder Lines

46 Max Motor Speed

47 Motor Cont Curr

48 Motor Peak Curr

49 Torque Constant Kt

50 Rotor Inertia Jm

51 Back EMF Const Ke

52 Winding Res

53 Winding Ind

54 Thermostat

55 Commutation Type

56 Thermal Protect

57 Thermal Constant

58 Pole Count

59 Hall Offset

60 Index Offset

61 Motor Forwrd Dir

Parameter Group Object
Group Instance ID 1- 25  (Continued)

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name
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6 Digital I/O 62 Dig Input 1 Cnfg

63 Dig Input 2 Cnfg

64 Dig Input 3 Cnfg

65 Reserved

66 Flt Reset Config

67 Dig Outpt 1 Cnfg

68 Dig Outpt 2 Cnfg

69 Reserved

70 Reserved

71 Brake On Delay

72 Brake Off Delay

7 Analog I/O 73 Limit Anlg Accel

74 Anlg Accel Limit

75 Anlg Decel Limit

76 Pos CMD In Offst

77 Pos CMD In Scale

78 Vel CMD In Offst

79 Vel CMD In Scale

80 MaxVel CMD Scale

81 Tor CMD In Offst

82 Tor CMD In Scale

83 MaxTrq CMD Scale

84 Anlg Outpt1 Cnfg

85 Anlg Out1 Offset

86 Anlg Out1 Scale

87 Reserved

88 Reserved

89 Reserved

90 Analog Out Mode

91 Anlg Out1 Ovride

92 Reserved

Parameter Group Object
Group Instance ID 1- 25  (Continued)

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name
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8 Presets 93 Limit Preset Acc

94 Preset Acc Limit

95 Preset Dec Limit

96 Vel Preset 0

97 Vel Preset 1

98 Vel Preset 2

99 Vel Preset 3

100 Vel Preset 4

101 Vel Preset 5

102 Vel Preset 6

103 Vel Preset 7

104 Torque Preset 0

105 Torque Preset 1

106 Torque Preset 2

107 Torque Preset 3

108 Torque Preset 4

109 Torque Preset 5

110 Torque Preset 6

111 Torque Preset 7

9 Operating Mode 112 Command Source

113 Drive Mode

114 Override CMD Scr

115 Override Drv Mode

116 Enc Outpt Config

117 Change Direction

10 Tuning 118 Tuning/Oper Mode

119 Tuning Status

120 Autotune Max Cur

121 Autotune Max Dis

122 MTune Pos Period

123 ManTune Pos Step

124 MTune Vel Period

125 ManTune Vel Step

126 Tuning Direction

Parameter Group Object
Group Instance ID 1- 25  (Continued)

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name
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11 Runtime Status 127 Drive Status

128 Fault Status

129 Output Status

130 Dig Input States

131 Dig Outpt States

12 Runtime Data 132 Analog CMD Input

133 +ILimit Inpt Val

134 -ILimit Inpt Val

135 Analog Output 1

136 Reserved

137 Motor Position

138 Master Position

139 Position Command

140 Position Error

141 Peak +Pos Error

142 Peak -Pos Error

143 Velocity Command

144 Motor Velocity

145 Velocity Error

146 Current Command

147 Average Current

148 Pos Peak Current

149 Neg Peak Current

150 DC Bus Voltage

151 Field Current

152 Torque Current

153 R-Phase Current

154 T-Phase Current

155 Field Voltage

156 Torque Voltage

157 Motor Thermal Filter

158 Reserved

Parameter Group Object
Group Instance ID 1- 25  (Continued)

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name
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13 Fault History 159 Fault History #1

160 Fault History #2

161 Fault History #3

162 Fault History #4

163 Fault History #5

164 Fault History #6

165 Fault History #7

166 Fault History #8

167 Fault History #9

168 Fault History #10

14 Commands 169 Host Contrl Mode

170 Host Setpnt Ctrl

Indexing only (otherwise 
reserved)

171 Host Index Cntrl

172 Host Vel Setpnt

173 Host Torq Setpnt

174 Host Acc Setpnt

175 Reset Personalty

176 Reset Drive

177 Reset Faults

178 Reset I Peaks

The following parameters are reserved for Indexing Drives only

179 Start Index Cmd

180 Start Homing Cmd

181 Host Index

15 Homing 182 Homing Velocity

183 Homing Accel/Dec

184 Home Offset Move

185 Home Position

186 Homing Type

187 Auto Start Home

188 Home Sens Bckoff

189 Homing Creep Vel

Parameter Group Object
Group Instance ID 1- 25  (Continued)

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name
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16 Indexing 190 Selected Index

191 Index Count

192 Auto-Start Index

17 Index 0 193 Index 0 Type

202 Index 0 Dist/Pos

211 Index 0 Reg Dist

220 Index 0 Velocity

229 Index 0 Accel

238 Index 0 Decel

247 Index 0 Dwell

256 Index 0 Count

265 Index 0 Terminat

274 Index 0 Pointer

18 Index 1 194 Index 1 Type

203 Index 1 Dist/Pos

212 Index 1 Reg Dist

221 Index 1 Velocity

230 Index 1 Accel

239 Index 1 Decel

248 Index 1 Dwell

257 Index 1 Count

266 Index 1 Terminat

275 Index 1 Pointer

19 Index 2 195 Index 2 Type

204 Index 2 Dist/Pos

213 Index 2 Reg Dist

222 Index 2 Velocity

231 Index 2 Accel

240 Index 2 Decel

249 Index 2 Dwell

258 Index 2 Count

267 Index 2 Terminat

276 Index 2 Pointer

Parameter Group Object
Group Instance ID 1- 25  (Continued)

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name
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20 Index 3 196 Index 3 Type

205 Index 3 Dist/Pos

214 Index 3 Reg Dist

223 Index 3 Velocity

232 Index 3 Accel

241 Index 3 Decel

250 Index 3 Dwell

259 Index 3 Count

268 Index 3 Terminat

277 Index 3 Pointer

21 Index 4 197 Index 4 Type

206 Index 4 Dist/Pos

215 Index 4 Reg Dist

224 Index 4 Velocity

233 Index 4 Accel

242 Index 4 Decel

251 Index 4 Dwell

260 Index 4 Count

269 Index 4 Terminat

278 Index 4 Pointer

22 Index 5 198 Index 5 Type

207 Index 5 Dist/Pos

216 Index 5 Reg Dist

225 Index 5 Velocity

234 Index 5 Accel

243 Index 5 Decel

252 Index 5 Dwell

261 Index 5 Count

270 Index 5 Terminat

279 Index 5 Pointer

Parameter Group Object
Group Instance ID 1- 25  (Continued)

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name
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23 Index 6 199 Index 6 Type

208 Index 6 Dist/Pos

217 Index 6 Reg Dist

226 Index 6 Velocity

235 Index 6 Accel

244 Index 6 Decel

253 Index 6 Dwell

262 Index 6 Count

271 Index 6 Terminat

280 Index 6 Pointer

24 Index 7 200 Index 7 Type

209 Index 7 Dist/Pos

218 Index 7 Reg Dist

227 Index 7 Velocity

236 Index 7 Accel

245 Index 7 Decel

254 Index 7 Dwell

263 Index 7 Count

272 Index 7 Terminat

281 Index 7 Pointer

25 RAM Index 201 RAM Index Type

210 RAM Idx Dist/Pos

219 RAM Idx Reg Dist

228 RAM Idx Velocity

237 RAM Index Accel

246 RAM Index Decel

255 RAM Index Dwell

264 RAM Index Count

273 RAM Idx Terminat

282 RAM Idx Pointer

Parameter Group Object
Group Instance ID 1- 25  (Continued)

Parameter 
Group 
Instance

Parameter Group Name Parameter 
Number

Parameter Name
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Acknowledge Handler 
Object (Class ID 2BH)

7KH�$FNQRZOHGJH�+DQGOHU�2EMHFW�LV�XVHG�WR�PDQDJH�WKH�UHFHSWLRQ�RI�PHVVDJH�
DFNQRZOHGJPHQWV��7KLV�REMHFW�FRPPXQLFDWHV�ZLWK�D�PHVVDJH�SURGXFLQJ�
$SSOLFDWLRQ�2EMHFW�ZLWKLQ�D�GHYLFH��7KH�$FNQRZOHGJH�+DQGOHU�2EMHFW�QRWLILHV�
WKH�SURGXFLQJ�DSSOLFDWLRQ�RI�DFNQRZOHGJH�UHFHSWLRQ��DFNQRZOHGJH�WLPH�RXWV��
DQG�SURGXFWLRQ�UHWU\�OLPLW������

Parameter Group Object
Common Services 

Service
Code

Service
Name

Service
Description

0EH Get_Attribute_Single Returns the contents of the specified attribute.

Acknowledge Handler Object
Attributes for Instance ID = 1 

Attr 
ID

Access
Rule

Attribute
Name

Type Description Semantics
of Values

1 Set Acknowledge Timer UINT Time to wait for acknowledge before resending Range 1-65,535 
ms
(0 invalid)
default = 16

2 Get/Set Retry Limit USINT Number of Ack Time-outs to wait before informing the 
producing application of a RetryLimit_Reached event.

Range 0-255
default = 1

3 Set (Inactive) Get 
(Active)

COS Producing 
connection Instance

UINT Connection Instance that contains the path of the 
producing I/O application object that will be notified of 
Ack Handler events. 

Connection 
Instance ID

Acknowledge Handler Object
Common Services 

Service
Code

Service
Name

Service
Description

0EH Get_Attribute_Single Returns the contents of the specified attribute.

10H Set_Attribute_Single Used to modify an Acknowledge Handler object 
attribute value.
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Problem Solving

7R�VROYH�SUREOHPV�WKDW�FDQ�RFFXU��\RX�QHHG�WR�XQGHUVWDQG�

• WKH�SK\VLFDO�'HYLFH1HW�OD\RXW�

• WKH�GHYLFHV�RQ�WKH�QHWZRUN��DQG

• KRZ�DOO�WKH�SLHFHV�ZRUN�WRJHWKHU�

Operator-level diagnostics 7KH�PDQXDOV�WKDW�EHORQJ�WR�GHYLFHV�RQ�WKH�QHWZRUN��FDQ�XVXDOO\�LVRODWH�DQ\�
SUREOHPV�WR�D�VSHFLILF�UHJLRQ�RI�WKH�QHWZRUN�DQG�WKHQ�WKH�VSHFLILF�GHYLFH�
FDXVLQJ�WKH�SUREOHP��'LDJQRVWLF�WRROV�DQG�GHYLFH�LQGLFDWRUV�KHOS�LGHQWLI\�WKH�
RSHUDWLRQDO�VWDWH�RI�GHYLFHV�DQG�QHWZRUN�FRPPXQLFDWLRQV�SUREOHPV��

LED displays 

7KH�IROORZLQJ�GLDJUDP�DQG�WDEOHV�VKRZ�WKH�PHDQLQJ�RI�WKH�0RGXOH�6WDWXV�
/('�DQG�1HWZRUN�6WDWXV�EL�FRORUHG�/('V��8VH�WKHVH�VWDWXV�LQGLFDWRUV�DW�
SRZHU�XS�DQG�GXULQJ�RSHUDWLRQ�WR�FKHFN�WKH�VWDWH�RI�WKH�GHYLFH�DQG�VWDWXV�RI�
WKH�'HYLFH1HW�QHWZRUN��

Figure E.1
Module Status and Network Status LEDs        
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E-2        Problem Solving
�

Module Status

LED Viewed: If LED: State: Indicates: Action:

Module Status 
LED

Off Not powered No power There is no power going to the device

Steady-green Operational Normal operation Normal operation - no action needed

Flashing-green Device is in 
stand-by

Processing or waiting 
for input

Normal operation - no action needed

Flashing-red Recoverable 
fault

Not operational Power cycle or reset the Ultra 100 with DeviceNet

Steady-red Unrecoverable 
fault

ULTRA 100 problem 1. Check ULTRA 100 for power-up error using ULTRA 
Master.

2. Replace ULTRA 100.

Flashing-red/ 
green

Self testing Self-test in progress The device is in self test, wait.

Network Status

LED Viewed: If LED: State: Indicates: Action:

Network Status 
LED

Off • Not powered
• Not on-line

• No power going to 
the device

• Failed Duplicate 
MAC ID check 

1. Check the Module Status LED to verify that ULTRA 100 
is powered.

2. Check that one or more nodes are communicating on 
the network.

3. Check that at least one other node on the network is 
operational and the data rate is the same as the 
ULTRA 100.

Flashing-green • On-line
• Not connected

• Passed Duplicate 
MAC ID check

• No connection 
established

No action is needed. The LED is flashing to signify that 
there are no open communication connections between 
the ULTRA 100 and any other device. Any connection (I/O 
or explicit message) made to the ULTRA 100 over 
DeviceNet will cause the LED to stop flashing and remain 
Steady-ON for the duration of any open connection.

Steady-green • On-line
• Connected

One or more 
connections 
established

No action needed.

Flashing-red • On-line
• Time-out

I/O connection timed 
out

1. Re-initiate I/O messaging by the master controller.
2. Reduce traffic or errors on the network so that 

messages can get through within the necessary time 
frame.

Steady-red Network Failure • Failed Duplicate 
MAC ID check 

• Bus-off

1. Ensure that all nodes have unique addresses.
2. If all node addresses are unique, examine network for 

correct media installation.
3. Ensure that all nodes have the same Data Rate.
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Node Problems

3DUWLFXODU�DWWHQWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�WDVN�RI�VHWWLQJ�LQLWLDO�DGGUHVVHV�DQG�
GDWD�UDWHV��$�VXUYH\�RI�WKH�QHWZRUN�VKRXOG�EH�PDGH�WR�HQVXUH�DOO�DVVLJQPHQWV�
DUH�NQRZQ��6RPH�QRGHV�FDQ�EH�ORJLFDOO\�DVVLJQHG�WR�D�JURXS�RI�GHYLFHV��EXW�
SK\VLFDOO\�ORFDWHG�DZD\�IURP�WKRVH�GHYLFHV��2QH�LQFRUUHFW�QRGH�FDQ�FDXVH�
RWKHU�QRGHV�WR�DSSHDU�WR�EH�%XV�RII��6WHDG\�UHG�/('���,I�D�QRGH�JRHV�%XV�RII�
DQG�WKH�GHYLFH�LV�UHVHW�RQO\�WR�JR�%XV�RII�DJDLQ��WKH�SUREOHP�LV�OLNHO\�QRW�ZLWK�
WKH�GHYLFH��EXW�UDWKHU�WKH�VHWWLQJ�RI�WKH�DGGUHVV��GDWD�UDWH��RU�D�QHWZRUN�ZLGH�
SUREOHP�UHODWHG�WR�WRSRORJ\��JURXQGLQJ��LQWHUPLWWHQW�SRZHU�GDWD�FRQQHFWLRQV��
RU�HOHFWULFDO�QRLVH��,I�D�VFDQQHU�JRHV�%XV�RII��QRGHV�ZLOO�QRW�UHDOORFDWH�
�)ODVKLQJ�JUHHQ�RU�UHG��HYHQ�LI�WKH\�DUH�IXQFWLRQLQJ�FRUUHFWO\�

Device Failure - LED Status Check

$�6WHDG\�UHG�0RGXOH�6WDWXV�/('�FDQ�PHDQ�DQ�HUURU��,I�WKH�1HWZRUN�6WDWXV�
/('�JRHV�6WHDG\�UHG�DW�SRZHU�XS��LW�FRXOG�PHDQ�WKHUH�LV�D�'XSOLFDWH�0$&�,'��
7KH�XVHU�UHVSRQVH�VKRXOG�EH�WR�WHVW�DOO�GHYLFHV�IRU�XQLTXH�DGGUHVVHV��,I�D�
6WHDG\�UHG�/('�UHPDLQV�RQ�DIWHU�WKH�'XSOLFDWH�0$&�,'�WHVW�VKRZV�DOO�GHYLFHV�
WR�KDYH�D�XQLTXH�QRGH�DGGUHVVHV��LW�PHDQV�D�%XV�RII�HUURU�

�� &KHFN�GDWD�UDWH�VHWWLQJV�

�� ,I�V\PSWRP�SHUVLVWV��UHSODFH�QRGH�DGGUHVV��ZLWK�DQRWKHU�DGGUHVV�DQG�
FRUUHFW�GDWD�UDWH��

�� ,I�V\PSWRP�SHUVLVWV��UHSODFH�WHH�WDS�

�� ,I�V\PSWRP�SHUVLVWV��FKHFN�WRSRORJ\�

�� ,I�V\PSWRP�SHUVLVWV��FKHFN�SRZHU�IRU�QRLVH�ZLWK�RVFLOORVFRSH�RU�SRZHU�
GLVWXUEDQFH�DQDO\]HU�

Scanner Problems

,I�XVLQJ�D�VFDQQHU��FKHFN�WKH�VFDQ�OLVW��GDWD�UDWH�DQG�DGGUHVVHV�RI�GHYLFHV��9HULI\�
VHULHV�DQG�UHYLVLRQ�RI�WKH�VFDQQHU�LV�WKH�ODWHVW��,I�WKH�VFDQQHU�LV�%XV�RII��UHF\FOH�
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E-4        Problem Solving
WKH���9�VXSSO\�DQG�WKHQ�UHVHW�WKH�VFDQQHU��,I�WKH�VFDQQHU�JRHV�%XV�RII�DJDLQ��
WKH�SUREOHP�LV�VRPH�FRPELQDWLRQ�RI�

• GHIHFWLYH�QRGH�GHYLFH�

• LQFRUUHFW�QRGH�GDWD�UDWH�

• EDG�QHWZRUN�WRSRORJ\�

• IDXOW\�ZLULQJ��

• IDXOW\�VFDQQHU��

• IDXOW\�SRZHU�VXSSO\�

• EDG�JURXQGLQJ��DQG�RU

• HOHFWULFDO�QRLVH�

Wiring Problems

9DULRXV�VLWXDWLRQV�LQ�DQG�DURXQG�FDEOHV�FDQ�FDXVH�SUREOHPV�RQ�WKH�'HYLFH1HW�
QHWZRUN��7KLQJV�WR�FKHFN�DUH�

• FDEOHV�IRU�H[FHVVLYH�WZLVWLQJ��WHQVLRQ��RU�EUHDNV�DORQJ�WKHLU�VSDQ�DQG�DW�
FRQQHFWRUV�

• FDEOH�SUR[LPLW\�WR�H[WUHPH�WHPSHUDWXUH

• FDEOH�SUR[LPLW\�WR�PRWRUV��UHOD\V��FRQWDFWRUV��VROHQRLGV��RU�SRZHU�ZLULQJ�

• FRQQHFWLRQV�DW�MXQFWLRQ�ER[HV�IRU�OHDG�GUHVV��DQG

• FRQQHFWRUV�IRU�FRQWDPLQDWLRQ�E\�IRUHLJQ�PDWHULDO�

Power Supply Problems

,I�D�VLQJOH�SRZHU�VXSSO\�LV�XVHG��DGG�XS�WKH�FXUUHQW�UHTXLUHPHQWV�RI�DOO�GHYLFHV�
GUDZLQJ�SRZHU�IURP�WKH�QHWZRUN��7KLV�WRWDO�VKRXOG�EH�FRQVLGHUHG�WKH�
PLQLPXP�FXUUHQW�UDWLQJ�LQ�VHOHFWLQJ�WKH�SRZHU�VXSSO\�XVHG��,Q�DGGLWLRQ�FKHFN�

• OHQJWK�DQG�FXUUHQW�OHYHO�LQ�WUXQN�DQG�GURS�FDEOHV�

• VL]H�DQG�OHQJWK�RI�WKH�FDEOH�VXSSO\LQJ�SRZHU�WR�WKH�WUXQN�

• YROWDJH�PHDVXUHG�DW�WKH�PLGGOH�DQG�HQGV�RI�WKH�QHWZRUN��DQG

• QRLVH�LQ�QHWZRUN�SRZHU�PHDVXUHG�ZLWK�DQ�RVFLOORVFRSH�
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Cable Installation and Design Problems

&DEOH�LQVWDOODWLRQ�DQG�GHVLJQ�KDV�WR�GR�ZLWK�WKH�SK\VLFDO�OD\RXW�DQG�
FRQQHFWLRQV�RQ�WKH�QHWZRUN��:DON�WKH�QHWZRUN�LI�SRVVLEOH�WR�GHWHUPLQH�WKH�
DFWXDO�OD\RXW�DQG�FRQQHFWLRQV��1HWZRUN�PDQDJHPHQW�VRIWZDUH�GLVSOD\V�RQO\�D�
ORJLFDO�UHFRUG�RI�WKH�QHWZRUN��(QVXUH�WKDW�\RX�KDYH�D�GLDJUDP�RI�WKH�SK\VLFDO�
OD\RXW�DQG�D�UHFRUG�RI�WKH�IROORZLQJ�LQIRUPDWLRQ�RQ�WKH�OD\RXW������

Adjusting the Physical Network Configuration

6RPH�ZD\V�WR�KHOS�LPSURYH�WKH�HIILFLHQF\�RI�\RX�SK\VLFDO�QHWZRUN�
FRQILJXUDWLRQ�DUH�

• VKRUWHQ�WKH�RYHUDOO�OHQJWK�RI�WKH�FDEOH�V\VWHP�

• PRYH�WKH�SRZHU�VXSSO\�LQ�WKH�GLUHFWLRQ�RI�DQ�RYHUORDGHG�FDEOH�VHFWLRQ�

• PRYH�GHYLFHV�IURP�DQ�RYHUORDGHG�FDEOH�VHFWLRQ�WR�D�OHVV�ORDGHG�VHFWLRQ�

• PRYH�KLJKHU�FXUUHQW�ORDGV�FORVHU�WR�WKH�SRZHU�VXSSO\��

• DGG�DQRWKHU�SRZHU�VXSSO\�WR�DQ�RYHUORDGHG�QHWZRUN��DQG

• PRYH�WKH�SRZHU�VXSSO\�IURP�WKH�HQG�WR�WKH�PLGGOH�RI�WKH�QHWZRUN�

Cable Checks Power Checks

Number of nodes Terminator locations and size

Individual drop lengths Break the earth ground of the V- and Shield and verify >1.0 
Mohm to frame ground with power supply off

Branched drop length Use a multi-meter to check for short circuit between CAN_H 
and CAN_L, or CAN (H or L) to Shield, V- or V+

Cumulative drop length Total power load and at its distribution points

Total trunk length Spot check power for noise 

Power supply cable 
length and gauge
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Appendix F

Specifications

7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�KDV�D�SULQWHG�FLUFXLW�DVVHPEO\�LQVLGH�
WKDW�XVHV�D�VWDQGDUG�'HYLFH1HW���SLQ�GHYLFH�FRQQHFWRU�WR�DFFHSW�DQ�RSHQ�
FRQQHFWRU�RII�D�'HYLFH1HW�FDEOH�IURP�D�'HYLFH1HW�QHWZRUN�

DeviceNet Features 7KH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�KDV�LWV�RZQ�PLFURSURFHVVRU��,W�DOVR�
KDV�D�ZDWFKGRJ�WLPHU�WKDW�LV�HQDEOHG�ZKHQ�SRZHU�LV�WXUQHG�RQ��7KH�
PLFURSURFHVVRU�PXVW�EH�DEOH�WR�UHVHW�WKH�WLPHU�ZLWKLQ�D�VSHFLILHG�SHULRG��RU�LW�
ZLOO�VKXW�GRZQ�WKH�8/75$�����'ULYH�ZLWK�'HYLFH1HW�DQG�WKH�EL�FRORU�
0RGXOH�6WDWXV�/('�ZLOO�GLVSOD\�VWHDG\�UHG��'LDJQRVWLFV�ZLOO�EH�UXQ�DW�VWDUW�XS�
RQ�WKH�&38��(3520��DQG�5$0��,I�WKHUH�LV�D�IDXOW�GXULQJ�GLDJQRVWLFV�WKH�
0RGXOH�6WDWXV�/('�ZLOO�GLVSOD\�D�VWHDG\�UHG��:KHQ�DOO�UHTXLUHPHQWV�DUH�PHW��
WKH�0RGXOH�6WDWXV�/('�ZLOO�GLVSOD\�D�VWHDG\�JUHHQ�������

DeviceNet data for an ULTRA 100 Drive with DeviceNet

Power Consumption DeviceNet current draw
60mA 

Data Rates 
(baud)

125k per second
250k per second
500k per second

Messaging capabilities Explicit, Polled I/O, Change of State, and Cyclic Messaging

Status Indication Module Status: Bi-color (red/green) LED
Network Status : Bi-color (red/green) LED

Network Address 00-63 (63 default)

Physical Data for an ULTRA 100 Drive with DeviceNet

DDM-005(X) DN DDM-009(X) DN DDM-019(X) DN

Weight 1.84 kg (4.1 lbs) 2.19 kg (4.8 lbs) 2.14 kg (4.7 lbs)

Environmental 
Conditions

Operating 
Temperature: 0° to 55° C (32° to 131° F)

Storage 
Temperature: -40° to 70° C (-40° to 158° F)

Relative Humidity: 5% to 95% non-condensing 50% max @ 40° 
C (104° F)
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F-2        Specifications
Figure F.1
ULTRA 100 Drive with DeviceNet DDM-005-DN (front)   
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Figure F.2 
ULTRA 100 Drive with DeviceNet DDM-005-DN (side and bottom)          
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F-4        Specifications
Figure F.3
ULTRA 100 Drive with DeviceNet DDM-009(X)-DN and DDM-019(X)-DN
 (front)   
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Figure F.4
ULTRA 100 Drive with DeviceNet DDM-009(X)-DN and DDM-019(X)-DN
 (side and bottom)          
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Index
A
Acknowledge Handler Object D-76

Analog I/O
Parameter Group D-69

Attribute
Definition D-1

B
Bi-colored LEDs E-1

BOOL
Data type D-5

Bus-off
LED Red E-3

BYTE
Data type D-5

C
Cabinet

Mechanical hazard protection 1-6

Cable
Installation E-5
System planning 3-1

Change of State
Messaging 2-2

Change of State Messaging A-2

Client/Server Transaction Tables A-5

Command code A-8

Command messages B-2

Commands
Parameter Group D-72

Communication Rate
Baud rates F-1

Configuration data A-2

Connection
Object D-23

Connector
Contamination E-4

Cumulative drop length E-5

Cyclic
Messaging 2-2

Cyclic Messaging A-2

D
Data type

BOOL D-5

BYTE D-5
DINT D-5
DWORD D-5
INT D-5
SHORT_STRING D-5
SINT D-5
UDINT D-5
UINT D-5
USINT D-5
WORD D-5

DC Bus
Floating requirement 1-5

Device
Active Table A-5
Current draw 3-1
Failure Table A-5
I/O data A-2
In standby E-2
Input Data Table A-5
Output Data Table A-5

DeviceNet
Interface (drawing) 2-1
Object D-8
Objects organize data D-1
Parameter Group D-67
Parameter Object D-24
Port A-8
Scanner Module (Pub 1747-5.8) A-1
Scanner Pub 1747-6.5.2 A-1
Wiring connectors 3-2

Diagnostic tools E-1

Digital I/O
Parameter Group D-69

DINT
Data type D-5

Discrete I/O A-1

Discrete input and output A-2

Drop length design problems E-5

DWORD
Data type D-5

E
Efficiency

Network E-5

Electrical noise E-3, E-4, E-5

Electrical shock hazards 1-2

ENABLE
Input 1-8

Environmental Conditions F-1
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Index-2        
Explicit
Messaging 2-2

Explicit Message
Program Control A-7

Explicit Messaging A-6

Extreme temperature E-4

F
Faulty

Scanner E-4

Fire hazards 1-2

Floating DC bus 1-5

G
Grounding

Problems E-3, E-4

H
Hazards

Electrical 1-2
Fire 1-2
Mechanical 1-2, 1-6
Stored energy 1-2, 1-7

Homing
Parameter Group D-72

Homing routine C-2

I
I/O

Discrete A-2
Format Type B-2

Idenity object D-5

IDLE B-8, B-23

Index
0 Parameter Group D-73
1 Parameter Group D-73
2 Parameter Group D-73
3 Parameter Group D-74
4 Parameter Group D-74
5 Parameter Group D-74
6 Parameter Group D-75
7 Parameter Group D-75

Indexing
Parameter Group D-73

Indicators
Status E-1

Industrial environment 1-2

Installation
Safety 1-1, 1-2

INT
Data type D-5

Intermittent power E-3

L
LED

Bi-colored E-1
Status check E-3

Logically assigned addresses E-3

M
M0/M1 Transfer File A-7

M1/M0 file A-1

MAC ID A-8, E-3

Manuals
Using E-1

Master
Protocols 2-2

Math register B-15

Mechanical hazards 1-2, 1-6

Message buffer A-7

Messages
Command and Response B-2

Messaging
Capabilities F-1
Change of State A-2
Cylic A-2
Polled I/O A-2
Protocols 2-2
Router Object D-8
Strobe A-2

Minor fault E-2

Module
Status LED E-1

Motor Data
Parameter Group D-68

Multicast data transfer A-2

N
Network

Baud rate 3-1
Cable system 3-1
Efficiency E-5
Network Status LED E-1, E-3
Node Address F-1
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        Index-3
Power problems E-4

Network traffic C-3, C-6, C-10, C-14, C-18

No power E-2

Node
Numbers E-5

Non-volatile memory A-5

O
Open-style DeviceNet connector 3-2

Operating Mode
Parameter Group D-70

P
Parameter

Index 6 D-75

Parameter Group
Analog I/O D-69
Commands D-72
DeviceNet D-67
Digital I/O D-69
Homing D-72
Index 0 D-73
Index 1 D-73
Index 2 D-73
Index 3 D-74
Index 4 D-74
Index 5 D-74
Index 7 D-75
Indexing D-73
Motor Data D-68
Object D-66
Operating Mode D-70
Position Loop D-67
RAM Index D-75
Runtime Data D-71
Torque Current D-68
Velocity Loop D-68

Parameter Object D-24

PCMCIA interface cards 4-1

Physically assigned addresses E-3

Polled I/O
Messaging 2-2

Polled I/O Messaging A-2

Port
DeviceNet A-8

Position Loop
Parameter Group D-67

Power
DeviceNet current draw F-1

Supply E-5
Supply problems E-4

Power-up
Status E-1

Problems
Node E-3

Q
Qualified user

Definition 1-1

R
RAM Index

Parameter Group D-75

Recycle Power
Scanner E-3

Response messages B-2

Rotary DIP switches 4-1

RS-232
Device module 4-1

RSLinx B-1, C-1

RSLogix 500 B-1, C-1

RSNetWorx A-5, A-6, B-1, C-1

RUN B-8, B-23

Runtime
Data Parameter Group D-71

S
Safety

Guidelines 1-8
Hazards 1-2
Shutdown 1-8

Scaling value B-15, C-11

Scan List Table A-5

Scanner
Problems E-3

Scanner Module A-1

Scanner Module Configuration Table A-5

Scanner Problems E-3

Self testing E-2

Service
Definition D-1

Setting
Addresses E-3
Baud rate E-3

Shield termination 1-4

SHORT_STRING
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Data type D-5

SINT
Data type D-5

Slave
Protocols 2-2

Status A-2
Indicators E-1, F-1

Status code A-8

Stored energy hazards 1-2, 1-7

Strobe Messaging A-2

System
Cable planning 3-1

T
Tee tap

Problems E-3

Temperature
Affecting cables E-4

Termination
Problems E-5

Terminology
Attribute D-1
Service D-1

Torque Current
Parameter Group D-68

Transaction body and header A-7

Transaction Tables A-5

Transfer File A-7

Trunk
Length requirements E-5
Wiring problems E-4

TXID A-8

U
UDINT

Data type D-5

UINT
Data type D-5

Unrecoverable fault E-2

USINT
Data type D-5

V
Velocity Loop

Parameter Group D-68

Voltage
Drop 3-1

Voltage potential 1-3

W
Wiring

DeviceNet Connectors 3-2
Problems E-4

WORD
Data type D-5
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