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Document Revision History 
1. Initial release, July 2024 

2. Updated LED codes, minor J1939 changes, April 2025 

3.  Moved J1939 to Appendix A, October 2025 

 

 
Description of Manual 
This user manual is a resource to users for correct maintenance and operation of this product. The text, illustrations, diagrams, and 

examples used in this manual exist solely for the purpose of explaining the operation and usage of the xtremeHB™ DP-43016 H-Bridge 

module. If you have any further questions regarding the installation and set-up of the equipment described in this manual, please do not 

hesitate to contact us at 2techsupport@murrinc.com. Data Panel Corporation and Murrelektronik reserve the right to make changes or 

modifications to this manual without prior notice. 

Description of Product 
xtremeHB™ is the ultimate mobile H-Bridge solution for both on-highway and off-highway system applications with DC load directional 

control needs of up to 25 Amps. This H-Bridge module takes advantage of DEUTSCH connections to achieve IP67 ratings, and pin-level 

LED diagnostics for improved field serviceability. In addition to short circuit and overcurrent protection, a complete set of fault codes is 

shown via port- and module-level LEDs, and these codes that are broadcasted on the network can enable fault messages on the display 

so operators can quickly identify possible problems on the machine. 

 

 
The trademark DEUTSCH is owned by the TE Connectivity Ltd. family of companies. 

 

 
 

 

 

 

Applicable Data Sheets: 

DP-43016-000_db_e 

Applicable Installation Manuals: 

DP-43016-000_ina_10 

Applicable Software Quickstart Guides 

Block Tool 
DPLoader 
DPNPlayer 

mailto:2techsupport@murrinc.com.
https://drive.google.com/file/d/1lt2bEMcxwdBzKlI2lcsgRaYKtaUARMy4/view?usp=sharing
https://drive.google.com/file/d/1lt2bEMcxwdBzKlI2lcsgRaYKtaUARMy4/view?usp=sharing
https://drive.google.com/file/d/15KZlZPr-m976n6ZuTBrQUAIz3HjIAwZv/view?usp=sharing
https://drive.google.com/file/d/1Inatf13IJWrDnmiFgRCplN5C_n8QkKFO/view?usp=sharing
https://drive.google.com/file/d/16j4aIYJb4NaxJyEUHwe6Rnrhut_Txg2L/view?usp=sharing
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Safety Information 
TARGET GROUPS 
This manual addresses itself exclusively to qualified and trained technicians knowledgeable in the safety standards of automation 
technology. Only a qualified, trained technician knowledgeable in the safety standards of the mobile industry may perform 
configuration, installation, set-up, maintenance, and testing of the equipment. 

DESIGNATED USE 

The H-Bridge modules of the xtremeDB® series are designated for use only in those areas as described in this manual. Strict adherence 
to the data specified in this manual and other published documentation must be ensured. The products have been developed, 
manufactured, tested, and documented in compliance with safety codes noted in the data sheets. The equipment poses no danger to 
operating personnel or material if configuration, assembly, and operation are performed in compliance with the stated handling and 
safety regulations. Unqualified intervention in the hardware and software of our equipment, disregard of warning labels found on the 
equipment, or non-observance of the information in this manual can result in injury or serious damage to man and/or material. Any 
application or usage beyond and above this shall be regarded as non-designated. 

REGULATIONS 
Current safety and accident prevention laws valid for a specific application must be observed in the configuration, installation, setup, and 
maintenance and testing of the equipment. 
1. The designated function of the module is guaranteed only if the conditions for installation, system extension, operation, and maintenance are 

complied with and the housing is fully installed. Any modifications to the housing are not allowed. 
i. The module described is installed as a subcomponent in a system. The safety of this system is the responsibility of the creator. The system 

manufacturer is obliged to carry out a risk assessment, and from this to prepare and enclose documentation in accordance with the legal and 
normative requirements for the operator and the user of the system. This must contain all necessary information and safety instructions for 
the operator, user and, if applicable, service personnel authorized by the system manufacturer. 

ii. Read this document before putting the product into operation; keep this document for the duration of product use. 
2. Only system accessories and cables that meet the requirements and regulations for safety, electromagnetic compatibility and, where 

applicable, telecommunications transmission equipment and specifications are allowed. The installation of other accessories may violate these 
requirements and regulations or damage the equipment. Information concerning the type of authorized system extensions and cables can be 
obtained from your Murrelektronik distributor or taken from this manual. 

3. Welding may damage the integrity of the module. Use good welding practices. 
i. Damage or impairment of electrical safety may occur due to overcurrent, welding spatter, and contamination from welding work. 
ii. Welding work on the chassis frame may only be carried out by qualified personnel. 
iii. Remove and cover the positive and negative terminals of the batteries. 
iv. Disconnect the module with all contacts from the onboard power supply before welding on the vehicle or on the system. 
v. Connect the ground clamp of the welding device directly to the part to be welded. 
vi. Do not touch the module and electrical lines with the welding electrode or the ground terminal of the welding device. 
vii. Protect the module, including all connection plugs and all connection lines, against welding spatter and other contaminants. 

4. This product is designed and manufactured to assure protection against damage and hazards if designated usage and proper maintenance are 
observed. 
i. This product must be suitable without restriction for the applications and environmental conditions concerned. This product is not 

a safety component or appropriate for potentially explosive environments. Only use the product as intended. Failure to observe 
application instructions or technical specifications may result in damage to property and/or personal injury. 

 

END USER LICENSE 
EXCLUSION OF INCIDENTAL, CONSEQUENTIAL, AND CERTAIN OTHER DAMAGES: 
To the maximum extent permitted by applicable law, in no event shall Data Panel or Murrelektronik be liable for any special, incidental, indirect, or consequential 
damages whatsoever (including, but not limited to, damages for loss of profits or confidential or other information, for business interruption, for personal injury, 
for loss of privacy, for failure to meet any duty including of good faith or of reasonable care, for negligence, and for any other pecuniary or other loss whatsoever) 
arising out of or in any way related to the use of or inability to use the software product, the provision of or failure to provide support services, or otherwise under 
or in connection with any provision of this End User License, even in the event of the fault, tort (including negligence), strict liability, breach of contract or breach of 
warranty of Data Panel or Murrelektronik, or any supplier, and even if Data Panel or Murrelektronik or any supplier has been advised of the possibility of such damages. 
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EXAMPLE OF SYMBOLS 

Use of Attention Signs 

Notes containing important information are specially marked. These are illustrated as follows: 

 
Attention text... 

 
 

 
Use of Danger Signs 

Danger signs are indicated by text and a corresponding symbol inside of a frame: 
 

 
 

 

 

 

 
Part Number Structure 

 

 

  
Data Panel Product Group 
Designed and assembled in the USA 

 

 
xtremeHB Family 

 
 
 
 

 
      Variant 

 
   

 

 

 
 
 
 

 

Example: DP-43016-04-000 is a CAN J1939 4-Port xtremeHB™ H-Bridge Module. 

           

4 - (4) 25A H-Bridge Port Variant 

 

Communication 

0 - J1939, Node Only 

Special Features 
00 = Standard 
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Module Overview 
TECHNICAL DATA 

 
| AT A GLANCE 

 
(2) x CANbus ports 
allow for daisy chaining 
capability 

 
 
 

 
Individual DEUTSCH 
DTP Connections for 
25A H-Bridge 

 

 
LED Feeback for 
Module or individual 
port diagnostics 

 

• Proportional Control (PWM) via CAN Messaging 

• (4) x H-Bridge Ports per module 

• Current Rating 
- Up to 100A per module 
- Up to 25A per H-bridge port 

• Works in 12 and 24V DC systems 

• Operating Temperature Range: -40 to 85°C 

• Size: 8.2” (L) x 3.7” (W) x 0.7” (D) 

• Internal Protection for Inductive Load Switching 
 
 
 
 
 

 

Output Power and 
Ground lugs for 
100A Output Power 

 
 
 

 Installation (2) M5 x 1 screws 

Communication 2 non-isolated J1939 ports (250kb & 500kb) 

Voltage Range 8-32V DC 

Current Draw 150mA 

Operating Temperature (-40 to 85°C) 

Storage Temperature (-40 to 85°C) 

Protection IP67 with Murrelektronik MDC cables 

Number of Ports 4 

Total Number of Channels 4 

Total Current per Channel 25 A 

Total Module Current 100 A 

Output Diagnostics Short Circuit and Overcurrent 

 



7 

 

 

INSTALLATION AND MAINTENANCE NOTES 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
 

 
Installation 
The xtremeHB blocks can be mounted directly on an installation panel or on a machine. 
The module features two mounting holes, which each accept M5 screws, for this purpose. 
The mounting surface must be smooth and flat to prevent mechanical stress in the module 
housing. Prevent torsional forces or mechanical loads from acting on the housing. 

 

 
• Logic and Output power connections should be fused externally to the block. 
• The module must not exceed or fall below the specified tolerances. 
• Select and install connecting cables in such a way that capacitive and inductive 

interference does not impair the system. 
• Avoid contamination before and during installation until the protection rating is 

ensured by plugs or dummy plugs. 
• Secure the module against misuse and accidental use. 

See Safety Information for detailed notes on safe application of this product. 

Servicing and Cleaning 
The module itself is maintenance-free. No inspection and 
maintenance work are necessary during operation. However, a regular 
check of your overall system should be included in the maintenance 
schedule of your machine in order to detect possible defects caused 
by external influences at an early stage. 

• Clean soiled contacts only with oil-free compressed air or 
with alcohol and a lint-free cloth. Do not use contact spray. 

• When using aggressive mediums near the block, check the 
application-specific material resistance. This product has good 
chemical and oil resistance; refer to data sheet for 
material specifications. 

 
 
 

 

All unused ports should be plugged. All unused pins should be plugged with a DEUTSCH sealing plug to 
maintain the IP67 rating. 
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LED INDICATION 
 

BULB TEST: 

Immediately after power on, STAT LED will turn to BLUE to indicate startup.  

While the bootloader software checks for updates, the status LED is solid YELLOW.  

The bulb test begins when the bootloader exits and the application starts.  

All LED indicators will flash RED, GREEN, BLUE, WHITE, and then off. Each step lasts 
500ms. 
 

For more information about FAULT CODES, refer to Page 84.  

 
 

STAT LED:  
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COM LED: 
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PORT LED: 
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I/O Specifications 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

MODULE PINOUTS 

 
 

 

. 

 

DP-43016-4-000: 4 Channel H-Bridge Block 

Total Number of Channels 4 H-Bridge Channels 

Configurable Ouput 4 Digital or PWM 

Total Channel Current 25 A 

Total Output Current 100A 

DP-43016-4-000: 4 Channel H-Bridge Block 

Pin CAN Ports 1 & 2 

1 LOGIC POWER 
 

2 CAN HIGH 

3 GND-EXT 

4 CAN LOW 

Pin HB Output Ports 1-4 

1 Output HB-B 

 

 

2 Output HB-A 



12 

 

 

Programming/Firmware Notes 
xtremeHB modules are capable of in-the-field firmware updates with the use of the xtremeDB Programming Kit (DP-34005-12) or (DP-45006-10). 

• DP Dash is the software used to configure xtremeHB blocks. Please reference the DP Dash Quickstart Guide for instruction. 
• DPLoader is the software used to download the firmware to xtremeHB blocks. Please reference the DPLoader Quickstart Guide for instructions. 
• DPNPlayer is the software used to parse DPN and SPN into readable numbers and display messages from a CANBUS network. Please reference the DPNPlayer 

Quickstart Guide for instructions. 

 

 

Accepted Accessories 

Parts and equipment from other manufacturers can cause functional impairments and product damage. See below for the recommended accessories. 

 

 

4 Pin Port Dummy Plug 
DP-34042-401 
Seals any unused ports. 

 
 
 
 

 
4 Pin CAN Terminating Plug 
DP-34042-402 
120 Ohm terminating resistor on 
pin 2 and pin 4. 
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Warranty and Liability Claims 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Data Panel Corporation warrants the original purchaser of its products that the products are free of defects in materials and workmanship, when operated under 
normal conditions and in accordance with accepted industry recommended practices. The standard warranty period is 12 months from the date the product is first 
put into service but not to exceed 18 months from the date of shipment. 

Products must be returned, freight prepaid, to Data Panel for inspection. A Return Material Authorization (RMA) number must be obtained from that location 
before shipment is made, and clearly indicated on the shipping package. Product must be received within 3 months of the claim as per the requirements of the 
Returned Goods Process, which is considered to be part of the warranty. Data Panel reserves the right to repair or replace any product found to be under 
warranty. This warranty policy does not provide for a refund or credit for defective material. 

This warranty is null and void if in the judgment of Data Panel, the part had been used in the wrong application, damaged, improperly maintained or repaired, 
subjected to inappropriate environmental and operating conditions, repaired by a non-approved party without prior authorization, not used in accordance with 
the operational and service recommendations, or repaired with other then approved parts. 

This warranty is in lieu of all other warranties, express or implied and may be varied only by a separate agreement signed by duly authorized representatives of 
Data Panel Corp. Data Panel makes no warranty of merchantability of fitness for a particular purpose. Data Panel’s entire and exclusive liability and the buyers 
exclusive and sole remedy, in connection with the consequential damages, including loss of use or travel, labor or material cost to remove or reinstall the 
product, should under no circumstances exceed the original cost for the products for which liability claimed. 

 
Data Panel and Murrelektronik have checked the contents of this technical documentation for conformity with the hardware or software described. Deviations 
cannot be excluded in individual cases, which is why Data Panel and Murrelektronik exclude the warranty for the correctness of the contents and the liability for 
errors, in particular for complete conformity. The limitation of liability does not apply insofar as the cause of damage is due to intent and/or gross negligence. 
Insofar as a material contractual obligation has been breached due to slight negligence, the liability of Data Panel and Murrelektronik shall be limited to the 
damage typically incurred. 

We reserve the right to make technical and content-related changes. We recommend that you check at regular intervals whether this documentation has been 
updated, as corrections that may become necessary, for example, as a result of technical developments, are regularly incorporated by Data Panel on a regular 
basis. We are always grateful for suggestions for improvement. 

 
To the maximum extent permitted by applicable law, in no event shall Data Panel, Corp. or Murrelektronik, Inc. be liable for any special, incidental, indirect, or 
consequential damages whatsoever (including, but not limited to, damages for loss of profits or confidential or other information, for business interruption, for 
personal injury, for loss of privacy, for failure to meet any duty including of good faith or of reasonable care, for negligence, and for any other pecuniary or other 
loss whatsoever) arising out of or in any way related to the use of or inability to use the software product, the provision of or failure to provide support services, 
or otherwise under or in connection with any provision of this End User License, even in the event of the fault, tort (including negligence), strict liability, breach of 
contract or breach of warranty of Data Panel, Corp or Murrelektronik, Inc. or any supplier, and even if Data Panel, Corp. or Murrelektronik, Inc. or any supplier has 
been advised of the possibility of such damages. 
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Glossary 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Term Definition 

Baud Abbreviation: Bd = Unit of measurement for speed in data transmission 

BUS Serial data transmission of several participants on the same line 

CAN Controller Area Network 

DC Direct Current 

H-Bridge A simple circuit used for bidirectional c DC loads, usually motors 

LED Light Emitting Diode 

Node Participant in the network 

Process Set of interrelated means and activities that transform inputs into outputs 

PWM Pulse Width Modulation 
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Appendix A: 43016 J1939 Addendum
1 References .............................................................................................................................. 1
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3.1 CAN Identifiers ............................................................................................................. 2
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4.1 General properties ........................................................................................................ 3
4.2 Character strings .......................................................................................................... 3

5 Messages ................................................................................................................................ 4
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5.2 HBCTRL1: H-Bridge Control #1 ...................................................................................... 5
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5.4 DM16: Binary Data Transfer (DM16) ................................................................................ 9
5.5 DM15: Memory Access Response (DM15) ......................................................................... 9
5.6 DM14: Memory Access Requests (DM14) ....................................................................... 12
5.7 DM13: Start/Stop Broadcast (DM13) ............................................................................. 15
5.8 ACKM: Acknowledgement ............................................................................................ 16
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5.10 TP_DT: Transport Protocol - Data Transfer (TP.DT) ......................................................... 21
5.11 TP_CM: Transport Protocol - Connection Management .................................................... 22
5.12 CLAIM: Address Claim ............................................................................................... 27
5.13 CTRL1: Control message #1 ....................................................................................... 29
5.14 STAT: Status message ............................................................................................... 30
5.15 ECUID: ECU Identification message ............................................................................. 31
5.16 EH: ECU History ....................................................................................................... 33
5.17 SOFT: Software Identification ..................................................................................... 33
5.18 HBSTAT1: H-Bridge Status, Ports 1-2 .......................................................................... 35
5.19 HBSTAT2: H-Bridge Status, Ports 3-4 .......................................................................... 37
5.20 HBRT1: H-bridge temperature, ports 1-4 ..................................................................... 40
5.21 DPSTAT: Device status ............................................................................................... 41
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6.1 Commands ................................................................................................................ 44
6.2 Parameters ................................................................................................................ 49

1 References
Organization Document Identifier Description

ISO 8859-1 Latin-1 Character Set Encoding

SAE J1939-21 Data Link Layer

SAE J1939-71 Vehicle Application Layer

SAE J1939-73 Application Layer - Diagnostics

SAE J1939-81 Network Management

Referenced standards, specifications, and other documents

2 Terms
CA Controller application; J1939 term for a network endpoint, comprising both hardware

and software. A single device may provide multiple CAs. 
NAME A 64-bit long field that uniquely identifies a CA on a J1939 network. 
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PDU Protocol Data Unit; A properly formatted valid message that may consist of multiple
frames. 

PGN Parameter Group Number; J1939 term that identifies the structure and interpretation
of a PDU. 

SA Source Address; J1939 term for the 8-bit node identifier that is transmitted with each
PDU. 

SAE Society of Automotive Engineers; Trade organization that publishes the J1939
standard for on and off-highway digital data networks. 

SLOT Scaling, Limit, Offset, and Transfer function; J1939-defined signal transformations
that relate the data transmitted on the wire with the corresponding engineering units 

3 Overview
3.1 CAN Identifiers

In keeping with J1939-21, each PDU (protocol data unit) is transmitted using a CAN identifier with
the following general structure:

Figure 1: Structure of J1939 29-bit CAN identifier

SA Source address of transmitting node. There can only be one device on the network with
a particular address, ensuring the CAN identifier is unique. Addresses allocation is
described in SAE J1939-81. 

PS PDU-specific data; interpretation depends on PF. For PDU1 format (0 ≤ PF ≤ 239), PS is
the destination address. For PDU2 format (240 ≤ PF ≤ 255), PS is the group extension.

PF PDU format; identifies PDU structure and assigned PGN 
DP Data Page; allows expansion of PF field to accommodate additional PGNs 
EDP Extended Data Page; allows further expansion of PF. Used by ISO 15765-3, and always

set to 0 in J1939 frames. 
PRI Arbitration priority; allows lower priority messages to be delayed until higher priority

messages have completed transmission. These bits are typically globally masked off by
the receiver, and thus ignored. A priority of 7 indicates the lowest priority, and 0
indicates the highest. 

The  fields  PS,  PF,  DP,  and EDP combine  to  form the  parameter  group number,  or  PGN.  This
uniquely identifies the structure of the PDU, and in some cases also the intended receiver. The
PGN fields are combined as shown in Figure 2.

Figure 2: Structure of PGN

The PGN is commonly presented as a 24-bit number with the 6 most significant bits zeroed.

3.2 NAME

The NAME is a 64-bit value that uniquely identifies a J1939 CA. Data Panel devices use a NAME as
shown in Figure 3 and Table 1.

07815162324252628

SAPSPFDPEDPPRI

00

0781516171823

PSPFDPEDP
0000000
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Figure 3: J1939 NAME data

Start bit Size (bits) Description Comments

0 21 Identity Unique per device

21 11 Manufacturer code Default 659 (Data Panel Corporation)

32 3 ECU instance Default 0

35 5 Function instance Default 0

40 8 Function Default 66 (I/O controller)

48 1 Reserved Always 0

49 7 Vehicle system Default 0 (No specific system)

56 4 Vehicle system instance Default 0

60 3 Industry group Global (all industries)

63 1 Self-configurable address Default 0

Table 1: NAME data fields . Default values for Data Panel devices vary. Some devices support configuration of

individual fields of the NAME.

The NAME is used to arbitrate address conflicts as described in J1939-81, and can be used to
uniquely associate a CA with a particular device.

Tip 

The NAME can be  set  to  a  user-defined  value  by  setting  the  corresponding
configuration parameters.

Important 

SAE J1939-81 places restrictions and dependencies of the system and instance
numbers  of  the  NAME  data.  Data  Panel’s  firmware  does  not  enforce  these
restrictions.

4 Data types
4.1 General properties

Numerical data consisting of more than 8 bits is transmitted least-significant byte first
(little endian, Intel byte order).
Specified transmission repetition rates are nominal, and will vary based on network
conditions.
Proprietary PGNs are grouped as suggested in J1939-71 based on repetition rate and
relatedness of the other contents.
When possible, standard J1939 SLOTs are used for parameter ranges.

4.2 Character strings

Character strings are encoded using the ISO 8859-1 Latin 1 character set. This character set is
sometimes referred to as ASCII, although ISO 8859-1 is strictly a superset of ASCII. Character
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strings are transmitted in order. That is, the first character of a string is the first byte transmitted,
and the last character of the string is transmitted last.

ISO 8859-1 Latin 1 character set. Code points 0x00-0x1F and 0x80-0x9F are unprintable.

5 Messages
5.1 Message Summary

5.1.1 Transmitted Messages

All messages transmitted by the device are listed in Table 2.

Note 

Not all messages are required for operation.

PGN Name Default
TX Rate

Summary

55040 0x00D700 DM16 Binary Data Transfer (DM16)

55296 0x00D800 DM15 Memory Access Response (DM15)

59392 0x00E800 ACKM Acknowledgement

60160 0x00EB00 TP_DT Transport Protocol - Data Transfer (TP.DT)

60416 0x00EC00 TP_CM Transport Protocol - Connection Management

60928 0x00EE00 CLAIM Address Claim

61184 0x00EF00 STAT Status message

64966 0x00FDC6 ECUID ECU Identification message

65201 0x00FEB1 EH ECU History

65242 0x00FEDA SOFT Software Identification

65314 0x00FF22 HBSTAT1 100 ms H-Bridge Status, Ports 1-2

65315 0x00FF23 HBSTAT2 100 ms H-Bridge Status, Ports 3-4

65317 0x00FF25 HBRT1 200 ms H-bridge temperature, ports 1-4

0 1 2 3 4 5 6 7 8 9 A B C D E F
0x00
0x10
0x20
0x30
0x40
0x50
0x60
0x70
0x80
0x90
0xA0
0xB0
0xC0
0xD0
0xE0
0xF0

␀ ␁ ␂ ␃ ␄ ␅ ␆ ␇ ␇ ␉ ␊ ␋ ␌ ␍ ␎ ␏
␐ ␑ ␒ ␓ ␔ ␕ ␖ ␗ ␘ ␙ ␚ ␛ ␜ ␝ ␞ ␟
␠ ! " # $ % & ' ( ) * + , - . /
0 1 2 3 4 5 6 7 8 9 : ; < = > ?
@ A B C D E F G H I J K L M N O
P Q R S T U V W X Y Z [ \ ] ^ _
` a b c d e f g h i j k l m n o
p q r s t u v w x y z { | } ~ ␡

¡ ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬ ® ¯
° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿
À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï
Ð Ñ Ò Ó Ô Õ Ö × Ø Ù Ú Û Ü Ý Þ ß
à á á ã ä å æ ç è é ê ê ì í î î
ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ

© 2025, Data Panel Corporation A-iv



PGN Name Default
TX Rate

Summary

65363 0x00FF53 DPSTAT 100 ms Device status

Table 2: Transmitted PGN summary

5.1.2 Received Messages

All messages received by the device are listed in Table 3.

Note 

Not all messages are required for operation.

PGN Name Recommended
TX Rate

Timeout Summary

40192 0x009D00 HBCTRL1 100 ms 400 ms H-Bridge Control #1

54784 0x00D600 DM17 Boot Load Data

55040 0x00D700 DM16 Binary Data Transfer (DM16)

55552 0x00D900 DM14 Memory Access Requests (DM14)

57088 0x00DF00 DM13 6000 ms Start/Stop Broadcast (DM13)

59904 0x00EA00 RQST PGN Request

60160 0x00EB00 TP_DT Transport Protocol - Data Transfer (TP.DT)

60416 0x00EC00 TP_CM Transport Protocol - Connection Management

60928 0x00EE00 CLAIM Address Claim

61184 0x00EF00 CTRL1 400 ms Control message #1

Table 3: Received PGN summary.

5.2 HBCTRL1: H-Bridge Control #1

PGN 40192 0x009D00 Data Page 0 PDU Format 157 0x9D

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier 

Message
Length 

8 Transmit rate 100 ms Timeout 400 ms 

Contents 

Description 

Controls H-bridge output ports 1, 2, 3, and 4.

NOTE: The contents of this PGN differ from AUXIO6 (PGN 40192) as defined in SAE J1939.

0x189Dxxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressDevice address10111001
157

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

Hbridge1DutyCmd

Hbridge1DutyCmdHbridge1DirCmd

Hbridge2DutyCmd

Hbridge2DutyCmdHbridge2DirCmd

Hbridge3DutyCmd

Hbridge3DutyCmdHbridge3DirCmd

Hbridge4DutyCmd

Hbridge4DutyCmdHbridge4DirCmd
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5.2.1 Hbridge1DutyCmd: Control value for H-bridge 1

Sets the PWM duty cycle of the corresponding H-bridge.

Start Byte 0, bit 0 
Size 12 bits 
Data range 0…1,000 
Scaling 0.1 %/bit, 0 % offset 

5.2.2 Hbridge1DirCmd: Commanded direction for H-bridge 1

Sets the direction of current flow for the h-bridge.

Direction Description Output A Output B

0 Coast Z (Off) Z (Off)

1 Forward (current flow from a to b) H L

2 Reverse (current flow from b to a) L H

3 Reserved

4 Brake H H

5-14 Reserved

15 Maintain previous state

Start Byte 1, bit 4 
Size 4 bits 
Data range 0…15 
Enumeration Value Hex Name

0 0x0 Coast

1 0x1 Forward

2 0x2 Reverse

4 0x4 Brake

15 0xF No change

5.2.3 Hbridge2DutyCmd: Control value for H-bridge 2

Sets the PWM duty cycle of the corresponding H-bridge

Start Byte 2, bit 0 
Size 10 bits 
Data range 0…1,000 
Scaling 0.1 %/bit, 0 % offset 

5.2.4 Hbridge2DirCmd: Commanded direction for H-bridge 2

Sets the direction of current flow for the h-bridge.

Direction Description Output A Output B

0 Coast Z (Off) Z (Off)

1 Forward (current flow from a to b) H L

2 Reverse (current flow from b to a) L H

3 Reserved

4 Brake H H

5-14 Reserved

15 Maintain previous state

Start Byte 3, bit 4 
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Size 4 bits 
Data range 0…15 
Enumeration Value Hex Name

0 0x0 Coast

1 0x1 Forward

2 0x2 Reverse

4 0x4 Brake

15 0xF No change

5.2.5 Hbridge3DutyCmd: Control value for H-bridge 3

Sets the PWM output duty cycle for the corresponding H-bridge.

Start Byte 4, bit 0 
Size 10 bits 
Data range 0…1,000 
SPN
Scaling 0.1 %/bit, 0 % offset 

5.2.6 Hbridge3DirCmd: Commanded direction for H-bridge 3

Sets the direction of current flow for the h-bridge.

Direction Description Output A Output B

0 Coast Z (Off) Z (Off)

1 Forward (current flow from a to b) H L

2 Reverse (current flow from b to a) L H

3 Reserved

4 Brake H H

5-14 Reserved

15 Maintain previous state

Start Byte 5, bit 4 
Size 4 bits 
Data range 0…15 
Enumeration Value Hex Name

0 0x0 Coast

1 0x1 Forward

2 0x2 Reverse

4 0x4 Brake

15 0xF No change

5.2.7 Hbridge4DutyCmd: Control value for H-bridge 4

Sets the PWM duty cycle of the corresponding H-bridge.

Start Byte 6, bit 0 
Size 10 bits 
Data range 0…1,000 
Scaling 0.1 %/bit, 0 % offset 

5.2.8 Hbridge4DirCmd: Commanded direction for H-bridge 4

Sets the direction of current flow for the h-bridge.
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Direction Description Output A Output B

0 Coast Z (Off) Z (Off)

1 Forward (current flow from a to b) H L

2 Reverse (current flow from b to a) L H

3 Reserved

4 Brake H H

5-14 Reserved

15 Maintain previous state

Start Byte 7, bit 4 
Size 4 bits 
Data range 0…15 
Enumeration Value Hex Name

0 0x0 Coast

1 0x1 Forward

2 0x2 Reverse

4 0x4 Brake

15 0xF No change

5.3 DM17: Boot Load Data

PGN 54784 0x00D600 Data Page 0 PDU Format 214 0xD6

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier 

Message
Length 

8 Transmit rate Timeout 

Contents 

Description 

Interact with the bootloader of the device.

5.3.1 BootData: Bootloader data

The bootloader protocol is not described in this document.

Start Byte 0, bit 0 
Size 64 bits 
Data range 0…18,446,744,073,709,551,615 
Scaling 1 /bit, 0 offset 

0x18D6xxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressDevice address01101011
214

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

BootData

BootData

BootData

BootData

BootData

BootData

BootData

BootData
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5.4 DM16: Binary Data Transfer (DM16)

PGN 55040 0x00D700 Data Page 0 PDU Format 215 0xD7

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier

Message
Length 

variable Transmit rate Timeout 

Contents 

Description 

This message is used for data transfer associated with memory access requests. Data may be transferred
from the requesting tool to the device (memory access write), or from the device to the tool (memory
access read). See J1939-73.

5.4.1 Count: Count

Number of occurrences of raw binary data. Values 0 and 8-254 may not be used.

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…250 
SPN 1650 
Scaling 1 /bit, 0 offset 

5.4.2 Data: Raw Binary Data

Data being transferred.

If more than 7 bytes of data are transferred, the transport protocol must be used.

Start Byte 1, bit 0 
Size Variable 
Data range
SPN 1651 
Scaling 1 /bit, 0 offset 

5.5 DM15: Memory Access Response (DM15)

PGN 55296 0x00D800 Data Page 0 PDU Format 216 0xD8

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier 

Message
Length 

8 Transmit rate Timeout 

Contents 

0x18D7xxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressController address11101011
215

00011
6

Count Count8 bits

Data Raw Binary DataVariable length

0x18D8xxyy

07815162324252628

SAPSPFDPEDPPRI

Device addressController address00011011
216

00011
6
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DM15: EdcpExt=MA_EDCP_EXT_DATA_IS_ERROR (6)

Description 

See J1939-73.

5.5.1 LengthL: Length/Number Allowed (LSB)

Least-significant 8 bits of length of data tool is allowing device to access.

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…255 
SPN 1649 
Scaling 1 /bit, 0 offset 

5.5.2 Status: Status

Status of request. All requests originate with a tool and all responses originate with a device.

Start Byte 1, bit 1 
Size 3 bits 
Data range 0…7 
SPN 1646 
Scaling 1 /bit, 0 offset 

5.5.3 LengthM: Length/Number Allowed (MSB)

Most-significant 3 bits of length of data tool is allowing device to access.

Start Byte 1, bit 5 
Size 3 bits 
Data range 0…7 
SPN 1649 
Scaling 1 /bit, 0 offset 

5.5.4 ErrEdc: Error/EDC Parameter

Contains error code or calculated EDC parameter

Start Byte 2, bit 0 
Size 24 bits 
Data range 0…4,294,967,295 
SPN 1648 

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

LengthL

StatusLengthM

ErrEdc

ErrEdc

ErrEdc

EdcpExt=6

Seed

Seed
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Enumeration Value Hex Name

0 0x0 No Error

1 0x1 Not Identified

2 0x2 Busy

16 0x10 Processing Erase

17 0x11 Processing Read

18 0x12 Processing Write

19 0x13 Processing Status

22 0x16 Processing Boot Load

31 0x1F Busy (unspecified)

32 0x20 EDC Not Correct

33 0x21 Bad RAM write

34 0x22 Bad Flash write

35 0x23 Bad PROM write

36 0x24 Internal error

256 0x100 Address/Data general error

257 0x101 Address Alignment Error

258 0x102 Address Length Error

259 0x103 Not Enough Memory

260 0x104 Erase data memory first

261 0x105 Erase program memory first

262 0x106 Boot transfer error

263 0x107 Boot address is not executable

264 0x108 Boot address unaligned

265 0x109 Data out of range

266 0x10A NAME error

4096 0x1000 General security error

4097 0x1001 Invalid password

4098 0x1002 Invalid user level

4099 0x1003 Invalid key

4100 0x1004 Not in diagnostic mode

4101 0x1005 Not Engineering/Development

4102 0x1006 Engine running

4103 0x1007 Vehicle moving

65536 0x10000 Abort

65537 0x10001 Too many retries

65538 0x10002 Timeout

65539 0x10003 TP session not initialized

65540 0x10004 TP session not completed

16777215 0xFFFFFF Not available

5.5.5 EdcpExt: EDCP Extension

Identifies contents of ErrEdc

Start Byte 5, bit 0 
Size 8 bits 
Data range 0…255 
SPN 1647 
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Enumeration Value Hex Name

0 0x0 EDCP Completed

2 0x2 EDCP Extension More data (high)

3 0x3 EDCP Extension More data (Low)

6 0x6 Data Is Error

7 0x7 EDCP Extension Data is error, Seed is estimated time

255 0xFF EDCP Extension not available

5.5.6 Seed: Seed

Seed data to use for calculating key

Start Byte 6, bit 0 
Size 16 bits 
Data range 0…65,535 
SPN 1599 
Scaling 1 count/bit, 0 count offset 

5.6 DM14: Memory Access Requests (DM14)

PGN 55552 0x00D900 Data Page 0 PDU Format 217 0xD9

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier 

Message
Length 

8 Transmit rate Timeout 

Contents 

0x18D9xxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressDevice address10011011
217

00011
6
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DM14: PtrType= (0)

DM14: PtrType= (1)

Description 

Diagnostic tools or other devices on the network may request access to read or write memory or virtual
objects. See J1939-73.

5.6.1 LengthL: Length/Number Requested (LSB)

Identifies amount of memory the tool wishes to operate upon. For memory addresses, the length
is in bytes. For other pointer types the length is in objects. For erase commands, the length is the
number of blocks to be erased. Block sizes are device-specific.

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…255 
SPN 1640 
Scaling 1 /bit, 0 offset 

5.6.2 Command: Command

Indicates which action the tool is requested the device to take. All requests originate at a tool and
are considered commands.

0 Erase 
1 Read 
2 Write 
3 Status request 
4 Operation completed 
5 Operation failed 
6 Boot Load 

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

LengthL

CommandPtrType=0LengthM

Address

Address

Address

Address

Key

Key

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

LengthL

CommandPtrType=1LengthM

Object

Object

Object

Space

Key

Key
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7 EDCP generation 
Start Byte 1, bit 1 
Size 3 bits 
Data range 0…7 
SPN 1642 
Scaling 1 /bit, 0 offset 

5.6.3 PtrType: Pointer Type

Indicates whether the Pointer and Pointer Extension are direct memory addresses (PointerType =
0) or if the Pointer Extension identifies a space with the Pointer referencing a specific object within
that space (PointerType = 1).

Start Byte 1, bit 4 
Size 1 bits 
Data range 0…1 
SPN 1641 
Scaling 1 /bit, 0 offset 

5.6.4 LengthM: Length/Number requested (MSB)

Most-significant 3 bits of length of memory access request

Start Byte 1, bit 5 
Size 3 bits 
Data range 0…7 
SPN 1640 
Scaling 1 /bit, 0 offset 

5.6.5 Address: Memory address

Memory address to access

Start Byte 2, bit 0 
Size 32 bits 
Data range 0…4,294,967,295 
SPN 1644 
Scaling 1 count/bit, 0 count offset 

5.6.6 Object: Object

When PtrType = 1, indicates the objected associated with the tool’s request.

Start Byte 2, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 1644 
Scaling 1 count/bit, 0 count offset 

5.6.7 Space: Space

When PtrType = 1, Space indicates the type of object identified by Object.

Start Byte 5, bit 0 
Size 8 bits 
Data range 0…255 
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SPN 1643 
Scaling 1 /bit, 0 offset 

5.6.8 Key: Key/User Level

This parameter is used by the tool to send a key to the device or provide a user level or password
to the device.

0 Uncontrolled 
5 OEM 
6 Manufacturer 
7 Engineering/Development 
Start Byte 6, bit 0 
Size 16 bits 
Data range 0…65,535 
SPN 1645 
Scaling 1 count/bit, 0 count offset 

5.7 DM13: Start/Stop Broadcast (DM13)

PGN 57088 0x00DF00 Data Page 0 PDU Format 223 0xDF

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier

Message
Length 

8 Transmit rate Timeout 6000 ms 

Contents 

Description 

See J1939-73 for a full description of this PGN. Only the fields supported by the device are described here.
Stop  requests  must  be  broadcast  every  5  seconds,  or  the  hold  times  out  and  the  device  re-enables
broadcasts.

5.7.1 CurrentDataLink: Current Data Link

Identifies action to be performed on the communications port this parameter was received on.

Start Byte 0, bit 6 
Size 2 bits 
Data range 0…4 
SPN 1230 
Scaling 1 /bit, 0 offset 

0x18DFxxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressDevice address11111011
223

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

CurrentDataLink

Hold
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5.7.2 Hold: Hold Signal

Indicator to all nodes that the communication ports that have been acted upon by the DM13 PGN
are remaining in the modified state.  The hold signal  must be broadcast every 5 seconds, ±1
second. If the message is not received for 6 seconds, all applicable nodes revert back to their
normal state.

Start Byte 3, bit 0 
Size 4 bits 
Data range 0…15 
SPN 1236 
Scaling 1 /bit, 0 offset 

5.8 ACKM: Acknowledgement

PGN 59392 0x00E800 Data Page 0 PDU Format 232 0xE8

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier

Message
Length 

8 Transmit rate Timeout 

Contents 

0x18E8xxyy

07815162324252628

SAPSPFDPEDPPRI

Device addressController address00010111
232

00011
6
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ACKM: ControlByte=POS_ACK (0)

ACKM: ControlByte=NEG_ACK (1)

ACKM: ControlByte=ACCESS_DENIED (2)

ACKM: ControlByte=CANNOT_RESPOND (3)

Description 

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=0

GroupFunctionValueACK

AddressAcknowledged

PGNAck

PGNAck

PGNAck

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=1

GroupFunctionValueNACK

AddressNegativeAcknowledged

PGNNack

PGNNack

PGNNack

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=2

GroupFunctionValueNACKAD

AddressAccessDenied

PGNNACKAD

PGNNACKAD

PGNNACKAD

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=3

GroupFunctionValueBUSY

AddressBusy

PGNNACKBUSY

PGNNACKBUSY

PGNNACKBUSY
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Acknowledges a request for a PGN

Although ACK is a PDU1 format (destination-specific) PGN, the destination address is always the global
address (255) to allow filtering on a single CAN identifier for all acknowledge frames.

5.8.1 ControlByte: Control byte

Describes nature of acknowledgement

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2541 
Enumeration Value Hex Name

0 0x0 Positive Acknowledgement

1 0x1 Negative acknowledgement

2 0x2 Access Denied

3 0x3 Cannot respond

255 0xFF Not Available

5.8.2 GroupFunctionValueACK: Group Function Value (ACK)

Group function value, if applicable

Start Byte 1, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2542 
Scaling 1 /bit, 0 offset 

5.8.3 GroupFunctionValueNACK: Group Function Value (NACK)

Group function value, if applicable

Start Byte 1, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2544 
Scaling 1 /bit, 0 offset 

5.8.4 GroupFunctionValueNACKAD: Group Function Value (NACK AD)

Group function value, if applicable

Start Byte 1, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2546 
Scaling 1 /bit, 0 offset 

5.8.5 GroupFunctionValueBUSY: Group Function Value (BUSY)

Group function value, if applicable

Start Byte 1, bit 0 
Size 8 bits 
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Data range 0…250 
SPN 2548 
Scaling 1 /bit, 0 offset 

5.8.6 AddressAcknowledged: Address Acknowledged

Address of requesting CA

Start Byte 2, bit 0 
Size 8 bits 
Data range 0…255 
SPN 3290 
Scaling 1 /bit, 0 offset 

5.8.7 AddressNegativeAcknowledged: Address Negative Acknowledged

Address of requesting CA

Start Byte 2, bit 0 
Size 8 bits 
Data range 0…255 
SPN 3291 
Scaling 1 /bit, 0 offset 

5.8.8 AddressBusy: Address Busy

Address of requesting CA

Start Byte 2, bit 0 
Size 8 bits 
Data range 0…255 
SPN 3293 
Scaling 1 /bit, 0 offset 

5.8.9 AddressAccessDenied: Address Access Denied

Address of requesting CA

Start Byte 2, bit 0 
Size 8 bits 
Data range 0…255 
SPN 3292 
Scaling 1 /bit, 0 offset 

5.8.10 PGNAck: PGN Acknowledged

Parameter Group Number

Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2543 
Scaling 1 /bit, 0 offset 
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5.8.11 PGNNack: PGN Negative Acknowledged

Parameter Group Number

Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2545 
Scaling 1 /bit, 0 offset 

5.8.12 PGNNACKAD: PGN Access Denied

Parameter Group Number

Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2547 
Scaling 1 /bit, 0 offset 

5.8.13 PGNNACKBUSY: PGN Busy

Parameter Group Number

Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2549 
Scaling 1 /bit, 0 offset 

5.9 RQST: PGN Request

PGN 59904 0x00EA00 Data Page 0 PDU Format 234 0xEA

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier

Message
Length 

3 Transmit rate Timeout 

Contents 

Description 

Requests the transmission of a particular PGN from the specified node.

For supported PGNs, the device will transmit the requested PGN if the destination address matches, or if the
destination address is the global address (0xFF).

For destination-specific requests, if the requested PGN is not supported or not requestable, the device replies
with a NACK message. Global requests for unsupported PGNs are ignored.

Per J1939-73 §5.7.13, requests received while DM13 is active are responded to.

If the data length exceeds 8 bytes, the SAE J1939-21 Transport Protocol will be used for PGN transmission.

0x18EAxxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressDevice address01010111
234

00011
6

Byte 0

Byte 1

Byte 2

7 6 5 4 3 2 1 0

PGN

PGN

PGN
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5.9.1 PGN: Requested PGN

PGN being requested.

Start Byte 0, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2540 
Scaling 1 /bit, 0 offset 

5.10 TP_DT: Transport Protocol - Data Transfer (TP.DT)

PGN 60160 0x00EB00 Data Page 0 PDU Format 235 0xEB

Default
priority 

7 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier 

Message
Length 

8 Transmit rate Timeout 

Contents 

Description 

Along with TP_CM, this message is used to transfer parameter groups that exceed 8 bytes in length. Each
session can transmit up to 1,785 bytes.

See J1939-21.

5.10.1 SequenceNumber: Sequence Number

Indicates order of this packet within the overall message.

Note that 0 is a not a valid sequence number.

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2572 
Scaling 1 /bit, 0 offset 

5.10.2 PacketizedData: Packetized Data

Portion of overall multipacket message.

0x1CEBxxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressController address11010111
235

00111
7

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

SequenceNumber

PacketizedData

PacketizedData

PacketizedData

PacketizedData

PacketizedData

PacketizedData

PacketizedData
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Important 

If the final packet of a multipacket parameter group requires less than 8 bytes,
the extra bytes are padded with 0xFF.

Start Byte 1, bit 0 
Size 56 bits 
Data range 0…72,057,594,037,927,935 
SPN 2573 
Scaling 1 /bit, 0 offset 

5.11 TP_CM: Transport Protocol - Connection Management

PGN 60416 0x00EC00 Data Page 0 PDU Format 236 0xEC

Default
priority 

7 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier

Message
Length 

8 Transmit rate Timeout 

Contents 

0x1CECxxyy

07815162324252628
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TP_CM: ControlByte=TP_CM_RTS (16)

TP_CM: ControlByte=TP_CM_CTS (17)

TP_CM: ControlByte=TP_CM_EOM_ACK (19)

TP_CM: ControlByte=TP_CM_BAM (32)

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=16

SizeBytesRts

SizeBytesRts

SizePacketsRts

MaxPacketsRts

PgnRts

PgnRts

PgnRts

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=17

NumOkSend

NextPacket

PgnCts

PgnCts

PgnCts

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=19

SizeBytesEomAck

SizeBytesEomAck

SizePacketsEomAck

PgnEomAck

PgnEomAck

PgnEomAck

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=32

SizeBytesBam

SizeBytesBam

SizePacketsBam

PgnBam

PgnBam

PgnBam
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TP_CM: ControlByte=TP_CM_CONN_ABORT (255)

Description 

This message is used by originators and responders to open, control and close transport protocol sessions.
Interpretation of the message depends on ControlByte. See J1939-21.

5.11.1 ControlByte: Control Byte

Indicates nature of CM message

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…255 
SPN 2556 
Enumeration Value Hex Name

16 0x10 Request to send

17 0x11 Clear to send

19 0x13 End-of-Message Acknowledge

32 0x20 Broadcast Announce Message

255 0xFF Connection Abort

5.11.2 SizeBytesRts: Total message size (TP_CM.RTS)

Size of message data, in bytes

Start Byte 1, bit 0 
Size 16 bits 
Data range 0…64,255 
SPN 2557 
Scaling 1 /bit, 0 offset 

5.11.3 NumOkSend: Number of packets to send

Count of packets the originator is cleared to send. This value must not be larger than MaxPackets
or SizePackets from TP_CM.RTS.

Start Byte 1, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2561 
Scaling 1 /bit, 0 offset 

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

ControlByte=255

ConnAbortReason

PgnConnAbort

PgnConnAbort

PgnConnAbort
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5.11.4 SizeBytesEomAck: Total message size (TP_CM.EOM_ACK)

Size of message data, in bytes

Start Byte 1, bit 0 
Size 16 bits 
Data range 0…64,255 
SPN 2564 
Scaling 1 /bit, 0 offset 

5.11.5 ConnAbortReason: Connection abort reason

Indicates reason connection was aborted

Start Byte 1, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2570 
Enumeration Value Hex Name

0 0x0 Positive Acknowledgement

1 0x1 Negative acknowledgement

2 0x2 Access Denied

3 0x3 Cannot respond

255 0xFF Not Available

5.11.6 SizeBytesBam: Total message size (BAM)

Size of message data, in bytes

Start Byte 1, bit 0 
Size 16 bits 
Data range 0…64,255 
SPN 2567 
Scaling 1 /bit, 0 offset 

5.11.7 NextPacket: Next packet number

Identifies next packet to be sent in sequence

Start Byte 2, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2562 
Scaling 1 /bit, 0 offset 

5.11.8 SizePacketsRts: Total number of packets (RTS)

Size of message data, in packets

Start Byte 3, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2558 
Scaling 1 /bit, 0 offset 
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5.11.9 SizePacketsEomAck: Total number of packets (EOM ACK)

Size of message data, in packets

Start Byte 3, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2565 
Scaling 1 /bit, 0 offset 

5.11.10 SizePacketsBam: Total number of packets (BAM)

Size of message data, in packets

Start Byte 3, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2568 
Scaling 1 /bit, 0 offset 

5.11.11 MaxPacketsRts: Maximum number of response packets (RTS)

This value indicates the maximum number of TP_DT messages that can be sent in response to a
single TP_DT.CTS message.

A value of 0xFF indicates no limit for the originator.

Start Byte 4, bit 0 
Size 8 bits 
Data range 0…250 
SPN 2559 
Scaling 1 /bit, 0 offset 

5.11.12 PgnRts: PGN of packetized message

PGN of data being transmitted (RTS)

Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2560 
Scaling 1 /bit, 0 offset 

5.11.13 PgnCts: PGN of packetized data (CTS)

PGN of data being transmitted (CTS)

Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2563 
Scaling 1 /bit, 0 offset 

5.11.14 PgnEomAck: PGN of packetized data (EOM ACK)

PGN of data being transmitted (EOM ACK)
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Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2566 
Scaling 1 /bit, 0 offset 

5.11.15 PgnConnAbort: PGN (Conn Abort)

PGN of packetized data

Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2571 
Scaling 1 /bit, 0 offset 

5.11.16 PgnBam: PGN (BAM)

PGN of packetized data

Start Byte 5, bit 0 
Size 24 bits 
Data range 0…16,777,215 
SPN 2569 
Scaling 1 /bit, 0 offset 

5.12 CLAIM: Address Claim

PGN 60928 0x00EE00 Data Page 0 PDU Format 238 0xEE

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier

Message
Length 

8 Transmit rate Timeout 

Contents 

Description 

Announce claim of J1939 address, as described in J1939-81. The device sends CLAIM on power up, or when
a RQST for PGN 60928 is sent to the device address or the global address.

5.12.1 Identity: Identity

Unique identifier of device

0x18EExxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressController address01110111
238

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

Identity

Identity

IdentityMfg

Mfg

EcuInstFuncInst

Func

VehicleSys

VehicleSysInstIndustryGrpArbAddr
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Start Byte 0, bit 0 
Size 21 bits 
Data range 0…2,097,151 
SPN 2837 
Scaling 1 /bit, 0 offset 

5.12.2 Mfg: Manufacturer code

SAE-assigned manufacturer identifier. See SAE J1939-DA, Table B10.

Start Byte 2, bit 5 
Size 11 bits 
Data range 0…2,047 
SPN 2838 
Scaling 1 /bit, 0 offset 

5.12.3 EcuInst: ECU Instance

Number of instance of ECU

Start Byte 4, bit 0 
Size 3 bits 
Data range 0…7 
SPN 2840 
Scaling 1 /bit, 0 offset 

5.12.4 FuncInst: Function instance

Identifies function within vehicle

Start Byte 4, bit 3 
Size 5 bits 
Data range 0…255 
SPN 2839 
Scaling 1 /bit, 0 offset 

5.12.5 Func: Function code

Identifies function within vehicle. See J1939-DA Table B11. NOTE: Values 0 to 127 are common to
all industry groups. Functions 128-255 are specific to each industry group.

Start Byte 5, bit 0 
Size 8 bits 
Data range 0…255 
SPN 2841 
Scaling 1 /bit, 0 offset 

5.12.6 VehicleSys: Vehicle System

Identifies vehicle system

Start Byte 6, bit 1 
Size 7 bits 
Data range 0…127 
SPN 2842 
Scaling 1 /bit, 0 offset 
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5.12.7 VehicleSysInst: Vehicle System Instance

Identifies vehicle system instance

Start Byte 7, bit 0 
Size 4 bits 
Data range 0…15 
SPN 2843 
Scaling 1 /bit, 0 offset 

5.12.8 IndustryGrp: Industry Group

Identifies type of industry

Start Byte 7, bit 4 
Size 3 bits 
Data range 0…7 
SPN 2846 
Scaling 1 /bit, 0 offset 

5.12.9 ArbAddr: Arbitrary address capable

If set, the CA can arbitrate a new address to resolve conflicts.

Start Byte 7, bit 7 
Size 1 bits 
Data range 0…1 
SPN 2844 
Scaling 1 /bit, 0 offset 

5.13 CTRL1: Control message #1

PGN 61184 0x00EF00 Data Page 0 PDU Format 239 0xEF

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier 

Message
Length 

8 Transmit rate Timeout 400 ms 

Contents 

Description 

Provides mechanism for configuration of the device. Device responds with STAT message. See the command
list for more information.

0x18EFxxyy

07815162324252628

SAPSPFDPEDPPRI

Controller addressDevice address11110111
239

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

Command

Data

Data

Data

Data

Data

Data

Data
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5.13.1 Command: Command byte

Indicates which command is to be performed.

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…250 
Enumeration Value Hex Name

0 0x0 Positive Acknowledgement

1 0x1 Negative acknowledgement

2 0x2 Access Denied

3 0x3 Cannot respond

255 0xFF Not Available

5.13.2 Data: Command-specific Data

Data associated with request.

Start Byte 1, bit 0 
Size 56 bits 
Data range 0…72,057,594,037,927,935 
Scaling 1 /bit, 0 offset 

5.14 STAT: Status message

PGN 61184 0x00EF00 Data Page 0 PDU Format 239 0xEF

Default
priority 

6 Extended Data
Page 

0 PDU Specific device address 

CAN Identifier 

Message
Length 

8 Transmit rate Timeout 

Contents 

Description 

Sent in response to a CTRL1 request

5.14.1 Command: Command byte

Indicates which command is being responded to.

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…250 

0x18EFxxyy

07815162324252628

SAPSPFDPEDPPRI

Device addressController address11110111
239

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

Command

Data

Data

Data

Data

Data

Data

Data
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Enumeration Value Hex Name

0 0x0 Positive Acknowledgement

1 0x1 Negative acknowledgement

2 0x2 Access Denied

3 0x3 Cannot respond

255 0xFF Not Available

5.14.2 Data: Response Data

Data associated with response.

Start Byte 1, bit 0 
Size 56 bits 
Data range 0…72,057,594,037,927,935 
Scaling 1 /bit, 0 offset 

5.15 ECUID: ECU Identification message

PGN 64966 0x00FDC6 Data Page 0 PDU Format 253 0xFD

Default
priority 

6 Extended Data
Page 

0 PDU Specific 198 0xC6

CAN Identifier 

Message
Length 

variable Transmit rate Timeout 

Contents 

Description 

Provides information about the ECU’s identity

Fields are separated by an asterisk (*, 0x2A in ASCII). All 6 fields are present, even if empty.

Field Description

1 ECU part number

2 ECU serial number

3 ECU location

4 ECU type

5 ECU Manufacturer Name

6 ECU Hardware revision

5.15.1 EcuPartNumber: ECU Part Number

ECU part number as ASCII string

Start Byte 0, bit 0 

0x18FDC6yy

07815162324252628

SAPSPFDPEDPPRI

Device address01100011
198

10111111
253

00011
6

EcuPartNumber ECU Part NumberVariable length

EcuSerialNumber ECU Serial NumberVariable length

EcuLocation ECU LocationVariable length

EcuType ECU TypeVariable length

EcuMfgName ECU Manufacturer NameVariable length

EcuHwRev ECU Hardware RevisionVariable length
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Size Variable 
Data range
SPN 2901 
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 

5.15.2 EcuSerialNumber: ECU Serial Number

Serial number of ECU assembly as an ASCII string

Start Byte 0, bit 1 
Size Variable 
Data range
SPN 2902 
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 

5.15.3 EcuLocation: ECU Location

ECU location within vehicle network

Start Byte 0, bit 2 
Size Variable 
Data range
SPN 2903 
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 

5.15.4 EcuType: ECU Type

Textual description of ECU capabilities

Start Byte 0, bit 3 
Size Variable 
Data range
SPN 2904 
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 

5.15.5 EcuMfgName: ECU Manufacturer Name

Manufacturer of ECU. May be different from the manufacturer ID contained in the NAME.

Start Byte 0, bit 4 
Size Variable 
Data range
SPN 4304 
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 

5.15.6 EcuHwRev: ECU Hardware Revision

Hardware revision information. May contain multiple fields delimited by ‘#’.

Start Byte 0, bit 5 
Size Variable 
Data range
SPN 6714 
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 
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5.16 EH: ECU History

PGN 65201 0x00FEB1 Data Page 0 PDU Format 254 0xFE

Default
priority 

7 Extended Data
Page 

0 PDU Specific 177 0xB1

CAN Identifier 

Message
Length 

8 Transmit rate Timeout 

Contents 

Description 

Total time accumulated over the life of the ECU while switched power is applied.

5.16.1 Hours: Total powered-on time

This timer increments when the device is powered on and running.

Start Byte 4, bit 0 
Size 32 bits 
Data range 0…4,211,081,215 
SPN 1033 
Scaling 0.05 h/bit, 0 h offset 

5.17 SOFT: Software Identification

PGN 65242 0x00FEDA Data Page 0 PDU Format 254 0xFE

Default
priority 

6 Extended Data
Page 

0 PDU Specific 218 0xDA

CAN Identifier 

Message
Length 

variable Transmit rate Timeout 

Contents 

Description 

Gives information on the software application versions running on the ECU.

0x1CFEB1yy

07815162324252628

SAPSPFDPEDPPRI

Device address10001101
177

01111111
254

00111
7

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

Hours

Hours

Hours

Hours

0x18FEDAyy

07815162324252628

SAPSPFDPEDPPRI

Device address01011011
218

01111111
254

00011
6

NumSwInfoFields Number of Software identification fields8 bits

AppVersion Application VersionVariable length

RtosVersion RTOS version identifierVariable length

BootloaderVersion Bootloader version identifierVariable length
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5.17.1 NumSwInfoFields: Number of Software identification fields

Count of asterisk-delimited fields in software information. This will match the number of asterisks
(*) contained in the remainder of the PGN data.

Start Byte 0, bit 0 
Size 8 bits 
Data range 0…250 
SPN 965 
Scaling 1 /bit, 0 offset 

5.17.2 AppVersion: Application Version

Contains application software version information, including delimiting asterisk (*). In the form

<M>.<m>.<p>+<b> where:

Field Description Range

<Maj> Major version identifier 0 … 255

<min> Minor version identifier 0 … 255

<p> Patch level 0 … 65,535

<b> Build number 0 … 4,294,967,296

Start Byte 1, bit 0 
Size Variable 
Data range
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 

5.17.3 RtosVersion: RTOS version identifier

Contains operating system software version information, including delimiting asterisk (*).

In the form <name>-v<M>.<m>.<p>-<extra> where:

Field Description Range

<name> Name of operating system

<maj> Major version identifier 0 … 255

<min> Minor version identifier 0 … 255

<p> Patch level 0 … 65,535

<extra> Additional version information

Start Byte 1, bit 1 
Size Variable 
Data range
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 

5.17.4 BootloaderVersion: Bootloader version identifier

Contains bootloader software version information, including delimiting asterisk (*). In the form

<M>.<m>.<p>+<b> where:

Field Description Range

<Maj> Major version identifier 0 … 255

<min> Minor version identifier 0 … 255

<p> Patch level 0 … 65,535

<b> Build number 0 … 4,294,967,296
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Start Byte 1, bit 2 
Size Variable 
Data range
Scaling ASCII, text (variable, “*” delimited, up to 200 bytes) 

5.18 HBSTAT1: H-Bridge Status, Ports 1-2

PGN 65314 0x00FF22 Data Page 0 PDU Format 255 0xFF

Default
priority 

6 Extended Data
Page 

0 PDU Specific 34 0x22

CAN Identifier 

Message
Length 

8 Transmit rate 100 ms Timeout 

Contents 

Description 

Indicates status of the H-bridge outputs.

5.18.1 Hbridge1OperStatus: H-bridge 1 Operational Status

Indicates current state of corresponding output

Start Byte 0, bit 0 
Size 4 bits 
Data range 0…64,255 
Scaling 1 /bit, 0 offset 

5.18.2 Hbridge2OperStatus: H-bridge 2 Operational Status

Indicates current state of corresponding output.

Start Byte 0, bit 4 
Size 4 bits 
Data range 0…15 
Enumeration Value Hex Name

0 0x0 Coast

1 0x1 Forward

2 0x2 Reverse

3 0x3 Brake

14 0xE Fault

15 0xF Not available

0x18FF22yy

07815162324252628

SAPSPFDPEDPPRI

Device address01000100
34

11111111
255

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

Hbridge1OperStatusHbridge2OperStatus

Hbridge1Current

Hbridge1Current

Hbridge2Current

Hbridge2Current

Hbridge1LimitSwHbridge2LimitSw

Hbridge1LedRStatHbridge1LedGStatHbridge1LedBStatHbridge2LedRStat

Hbridge2LedGStatHbridge2LedBStat
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5.18.3 Hbridge1Current: H-bridge measured current

NOTE: Current measurement may not be available in all modes.

Start Byte 1, bit 0 
Size 16 bits 
Data range 0…64,255 
Scaling 0.001 A/bit, 0 A offset 

5.18.4 Hbridge2Current: H-bridge measured current

NOTE: Current measurement may not be available in all modes.

Start Byte 3, bit 0 
Size 16 bits 
Data range 0…64,255 
Scaling 0.001 A/bit, 0 A offset 

5.18.5 Hbridge1LimitSw: H-bridge 1 Soft Limit Switch

Indicates status of virtual limit switch

Start Byte 5, bit 0 
Size 2 bits 
Data range 0…4 
Scaling 1 /bit, 0 offset 

5.18.6 Hbridge2LimitSw: H-bridge 2 Soft Limit Switch

Indicates status of virtual limit switch

Start Byte 5, bit 2 
Size 2 bits 
Data range 0…4 
Scaling 1 /bit, 0 offset 

5.18.7 Hbridge1LedRStat: H-bridge 1 Red Status LED state

Indicates state of associated LED

Start Byte 6, bit 0 
Size 2 bits 
Data range 0…4 
Scaling 1 /bit, 0 offset 

5.18.8 Hbridge1LedGStat: H-bridge 1 Green Status LED state

Indicates state of associated port LED

Start Byte 6, bit 2 
Size 2 bits 
Data range 0…4 
Scaling 1 /bit, 0 offset 

5.18.9 Hbridge1LedBStat: H-bridge 1 Blue Status LED state

Indicates state of associated port LED
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Start Byte 6, bit 4 
Size 2 bits 
Data range 0…4 
Scaling 1 /bit, 0 offset 

5.18.10 Hbridge2LedRStat: H-bridge 2 Red Status LED state

Indicates state of associated port LED

Start Byte 6, bit 6 
Size 2 bits 
Data range 0…4 
Scaling 1 /bit, 0 offset 

5.18.11 Hbridge2LedGStat: H-bridge 2 Green Status LED state

Indicates state of associated port LED

Start Byte 7, bit 0 
Size 2 bits 
Data range 0…4 
Scaling 1 /bit, 0 offset 

5.18.12 Hbridge2LedBStat: H-bridge 2 Blue Status LED state

Indicates state of associated port LED

Start Byte 7, bit 2 
Size 2 bits 
Data range 0…4 
Scaling 1 /bit, 0 offset 

5.19 HBSTAT2: H-Bridge Status, Ports 3-4

PGN 65315 0x00FF23 Data Page 0 PDU Format 255 0xFF

Default
priority 

6 Extended Data
Page 

0 PDU Specific 35 0x23

CAN Identifier 

Message
Length 

8 Transmit rate 100 ms Timeout 

Contents 

Description 

Indicates status of H-bridge outputs.

0x18FF23yy

07815162324252628

SAPSPFDPEDPPRI

Device address11000100
35

11111111
255

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

Hbridge3OperStatusHbridge4OperStatus

Hbridge3Current

Hbridge3Current

Hbridge4Current

Hbridge4Current

Hbridge3LimitSwHbridge4LimitSw

Hbridge3LedRStatHbridge3LedGStatHbridge3LedBStatHbridge4LedRStat

Hbridge4LedGStatHbridge4LedBStat
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5.19.1 Hbridge3OperStatus: H-bridge 3 Operational Status

Indicates current state of corresponding output

Start Byte 0, bit 0 
Size 4 bits 
Data range 0…64,255 
Scaling 1 /bit, 0 offset 

5.19.2 Hbridge4OperStatus: H-bridge 4 Operational Status

Indicates current state of corresponding output.

Start Byte 0, bit 4 
Size 4 bits 
Data range 0…15 
Enumeration Value Hex Name

0 0x0 Coast

1 0x1 Forward

2 0x2 Reverse

3 0x3 Brake

14 0xE Fault

15 0xF Not available

5.19.3 Hbridge3Current: H-bridge measured current

NOTE: Current measurement may not be available in all modes.

Start Byte 1, bit 0 
Size 16 bits 
Data range 0…64,255 
SPN
Scaling 0.001 A/bit, 0 A offset 

5.19.4 Hbridge4Current: H-bridge measured current

NOTE: Current measurement may not be available in all modes.

Start Byte 3, bit 0 
Size 16 bits 
Data range 0…64,255 
SPN
Scaling 0.001 A/bit, 0 A offset 

5.19.5 Hbridge3LimitSw: H-bridge 3 Soft Limit Switch

Indicates status of virtual limit switch

Start Byte 5, bit 0 
Size 2 bits 
Data range 0…4 
SPN
Scaling 1 /bit, 0 offset 
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5.19.6 Hbridge4LimitSw: H-bridge 4 Soft Limit Switch

Indicates status of virtual limit switch

Start Byte 5, bit 2 
Size 2 bits 
Data range 0…4 
SPN
Scaling 1 /bit, 0 offset 

5.19.7 Hbridge3LedRStat: H-bridge 3 Red Status LED state

Indicates state of associated LED

Start Byte 6, bit 0 
Size 2 bits 
Data range 0…4 
SPN
Scaling 1 /bit, 0 offset 

5.19.8 Hbridge3LedGStat: H-bridge 3 Green Status LED state

Indicates state of associated port LED

Start Byte 6, bit 2 
Size 2 bits 
Data range 0…4 
SPN
Scaling 1 /bit, 0 offset 

5.19.9 Hbridge3LedBStat: H-bridge 3 Blue Status LED state

Indicates state of associated port LED

Start Byte 6, bit 4 
Size 2 bits 
Data range 0…4 
SPN
Scaling 1 /bit, 0 offset 

5.19.10 Hbridge4LedRStat: H-bridge 4 Red Status LED state

Indicates state of associated port LED

Start Byte 6, bit 6 
Size 2 bits 
Data range 0…4 
SPN
Scaling 1 /bit, 0 offset 

5.19.11 Hbridge4LedGStat: H-bridge 4 Green Status LED state

Indicates state of associated port LED

Start Byte 7, bit 0 
Size 2 bits 
Data range 0…4 
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SPN
Scaling 1 /bit, 0 offset 

5.19.12 Hbridge4LedBStat: H-bridge 4 Blue Status LED state

Indicates state of associated port LED

Start Byte 7, bit 2 
Size 2 bits 
Data range 0…4 
SPN
Scaling 1 /bit, 0 offset 

5.20 HBRT1: H-bridge temperature, ports 1-4

PGN 65317 0x00FF25 Data Page 0 PDU Format 255 0xFF

Default
priority 

6 Extended Data
Page 

0 PDU Specific 37 0x25

CAN Identifier 

Message
Length 

8 Transmit rate 200 ms Timeout 

Contents 

Description 

Reports temperature of H-bridge output drivers.

5.20.1 Hbridge1Temp: H-bridge 1 temperature

Measured temperature of H-bridge output FETs

Start Byte 0, bit 0 
Size 16 bits 
Data range 0…64,255 
Scaling 0.0078125 °C/bit, -273 °C offset 

5.20.2 Hbridge2Temp: H-bridge 2 temperature

Measured temperature of H-bridge output FETs.

Start Byte 2, bit 0 
Size 16 bits 
Data range 0…64,255 
Scaling 0.0078125 °C/bit, -273 °C offset 

0x18FF25yy

07815162324252628

SAPSPFDPEDPPRI

Device address10100100
37

11111111
255

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

Hbridge1Temp

Hbridge1Temp

Hbridge2Temp

Hbridge2Temp

Hbridge3Temp

Hbridge3Temp

Hbridge4Temp

Hbridge4Temp
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5.20.3 Hbridge3Temp: H-bridge 3 temperature

Measured temperature of H-bridge output FETs.

Start Byte 4, bit 0 
Size 16 bits 
Data range 0…64,255 
Scaling 0.0078125 °C/bit, -273 °C offset 

5.20.4 Hbridge4Temp: H-bridge 4 temperature

Measured temperature of H-bridge output FETs

Start Byte 6, bit 0 
Size 16 bits 
Data range 0…64,255 
Scaling 0.0078125 °C/bit, -273 °C offset 

5.21 DPSTAT: Device status

PGN 65363 0x00FF53 Data Page 0 PDU Format 255 0xFF

Default
priority 

6 Extended Data
Page 

0 PDU Specific 83 0x53

CAN Identifier 

Message
Length 

8 Transmit rate 100 ms Timeout 

Contents 

Description 

Periodic broadcast of overall device status.

5.21.1 BattVoltage: Battery Voltage

Reports system battery voltage as measured at the device.

Start Byte 0, bit 0 
Size 16 bits 
Data range 0…64,255 
Scaling 0.001 V/bit, 0 V offset 

5.21.2 SysTemp: System Temperature

Internal temperature of device, as measured by CPU or other on-board sensor.

Start Byte 2, bit 0 

0x18FF53yy

07815162324252628

SAPSPFDPEDPPRI

Device address11001010
83

11111111
255

00011
6

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

BattVoltage

BattVoltage

SysTemp

TotalCurrent

CtrlSA

StatLedComLed

ActiveFaultFailureMode

ActiveFaultCode
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Size 8 bits 
Data range 0…250 
Scaling 1 °C/bit, -40 °C offset 

5.21.3 TotalCurrent: Total Device Current

Total current consumed by all outputs and downstream daisy-chained devices.

Start Byte 3, bit 0 
Size 8 bits 
Data range 0…250 
Scaling 1 A/bit, 0 A offset 

5.21.4 CtrlSA: Address of controlling device

Source address of device currently providing control commands.

The NULL address (254, 0xFE) is transmitted if no device has control.

Start Byte 4, bit 0 
Size 8 bits 
Data range 0…255 
Scaling 1 /bit, 0 offset 

5.21.5 StatLed: STAT LED indicator state

Color of STAT LED indicator

Start Byte 5, bit 0 
Size 4 bits 
Data range 0…15 
Enumeration Value Hex Name

0 0x0 Off

1 0x1 Red

2 0x2 Green

3 0x3 Yellow

4 0x4 Blue

5 0x5 Magenta

6 0x6 Cyan

7 0x7 White

14 0xE Error

15 0xF Not available

5.21.6 ComLed: COM LED indicator state

Color of COM LED indicator

Start Byte 5, bit 4 
Size 4 bits 
Data range 0…15 
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Enumeration Value Hex Name

0 0x0 Off

1 0x1 Red

2 0x2 Green

3 0x3 Yellow

4 0x4 Blue

5 0x5 Magenta

6 0x6 Cyan

7 0x7 White

14 0xE Error

15 0xF Not available

5.21.7 ActiveFaultFailureMode: Active fault failure mode

Failure mode of highest-priority active fault.

Together with ActiveFaultCode, this value can be used for diagnostics.

Start Byte 6, bit 0 
Size 8 bits 
Data range 0…255 
Enumeration Value Hex Name

0 0x0 No failure

1 0x1 Failure exists

2 0x2 Data warning, high

3 0x3 Data warning, low

4 0x4 Data critical, high

5 0x5 Data critical, low

6 0x6 Data intermittent

7 0x7 Data invalid

8 0x8 Data integrity

9 0x9 Voltage warning, high

10 0xA Voltage warning, low

11 0xB Voltage critical, high

12 0xC Voltage critical, low

13 0xD Current warning, high

14 0xE Current warning, low

15 0xF Current critical, high

16 0x10 Current critical, low

17 0x11 Temperature warning, high

18 0x12 Temperature warning, low

19 0x13 Temperature critical, high

20 0x14 Temperature critical, low

21 0x15 Abnormal frequency

22 0x16 Internal communication failure

23 0x17 External communication failure

24 0x18 Security failure

25 0x19 Timeout

26 0x1A Resource not available

27 0x1B Watchdog fault

255 0xFF Unknown failure
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5.21.8 ActiveFaultCode: Active fault code

Fault code of highest-priority active fault.

Together with ActiveFaultFailureMode, this value can be used for diagnostics.

Start Byte 7, bit 0 
Size 8 bits 
Data range 0…255 
Enumeration Value Hex Name

0 0x0 No fault

65 0x41 POST failed

66 0x42 Port ID failure

67 0x43 System configuration fault

68 0x44 Supply voltage fault

69 0x45 System internal voltage fault

70 0x46 CAN fault

71 0x47 System hold

72 0x48 System temperature fault

73 0x49 System software fault

74 0x4A Hardware fault

129 0x81 Input fault

130 0x82 Output fault

193 0xC1 Protocol error

194 0xC2 Address error

195 0xC3 Control error

6 Device configuration
Device  configuration  is  performed  by  sending  DM14 memory  access  request  messages.  In
response, the device sends  DM15 memory access response messages, as well as  DM16 Binary
Data Transfer messages. See SAE J1939-81 for a description of the memory access interface.

A subset of parameters can be configured by sending DCD commands in a CTRL1 message. The
following section describes the CTRL1 message and the supported commands.

6.1 Commands

This section shows the supported commands for the CTRL1 message. Each command is described
along with the response message.

Command Name Description

0x00 NOP No-operation

0x5C CAN CAN protocol/bitrate selection

0xDC DCD Device Configuration Data

0xDD DDEF Device Defaults

0xFE NAK Negative Acknowledge

Table 4: Configuration command summary

6.1.1 NOP: No-operation

This command has no effect, and can be used to request the status of the device.
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6.1.2 CAN: CAN protocol/bitrate selection

This command can be used to configure the selected CAN bitrate and protocol.

6.1.2.1 CAN command

6.1.2.1.1 NewProtocol: New CAN Protocol

Select alternate CAN protocol.

Not all devices support alternate CAN protocols. A request to set an unsupported protocol will
result in a NAK.

The new protocol will take effect after a reboot.

Start Byte 1, bit 0 
Size 16 bits 
Data range 0…64,255 
Values 6736 CANopen 

51939 J1939 

6.1.2.1.2 NewCanBitrate: New CAN Bitrate

Change configured CAN bitrate.

Unsupported bitrates will result in a NAK.

The new bitrate will take effect after a reboot.

Start Byte 3, bit 0 
Size 16 bits 

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

CMD 0x00 Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

RESP 0x00

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

CMD 0x5C

NewProtocol

NewProtocol

NewCanBitrate

NewCanBitrate

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

RESP 0x5C

CanProtocol

CanProtocol

CanBitrate

CanBitrate
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Data range 0…64,255 
Values 100 100 kbps 

125 125 kbps 
250 250 kbps 
500 500 kbps 
1000 1 Mbps 

6.1.2.2 CAN response

6.1.2.2.1 CanProtocol: CAN Protocol

Currently-selected CAN protocol

Start Byte 1, bit 0 
Size 16 bits 
Data range 0…64,255 
Values 6736 CANopen 

51939 J1939 

6.1.2.2.2 CanBitrate: CAN Bitrate

Configured CAN interface bitrate

Start Byte 3, bit 0 
Size 16 bits 
Data range 0…64,255 
Values 100 100 kbps 

125 125 kbps 
250 250 kbps 
500 500 kbps 
1000 1 Mbps 

6.1.3 DCD: Device Configuration Data

Read and write configuration data.

This command can be used when DM14/DM15/DM16 memory access is not available.

NOTE: Parameters longer than 4 bytes cannot be configured using this message, and must use
memory access and the J1939 transport protocol.

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

CMD 0xDC

ParamId

ParamId

ParamId

ParamValue

ParamValue

ParamValue

ParamValue

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

RESP 0xDC

ParamId

ParamId

ParamId

ParamValue

ParamValue

ParamValue

ParamValue
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6.1.3.1 DCD command

6.1.3.1.1 ParamId: Parameter ID

Uniquely identifies a configuration parameter.

The parameter identifier is constructed from the object identifier and space number as used in the
memory access requests.

See the list of supported parameters for more information.

Start Byte 1, bit 0 
Size 24 bits 
Data range 0…16,777,215 
Scaling 1/bit, 0 

6.1.3.1.2 ParamValue: Parameter Value

Change a configuration parameter.

The  interpretation  of  this  field  is  parameter  specific.  See  the  list  of  parameters  for  more
information.

Note 

To query the value of a parameter without modifying it, set ParamValue to all
ones  (0xFFFFFFFF).  The  device  will  respond  with  the  current  value  of  the
parameter.

Values smaller than 32 bits are transmitted as 32 bit values with the actual value in the least
significant bits. Unused bits should be transmitted as 0 and ignored (masked off) by the receiver.

Important 

Parameters larger than 32 bits must be transferred using J1939-71 memory
access. See DM14, DM15, and DM16.

Start Byte 4, bit 0 
Size 32 bits 
Data range 0…4,294,967,295 
Values Raw data 

07

Space

815

Object LSB

1623

Object MSB
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6.1.3.2 DCD response

6.1.3.2.1 ParamId: Parameter Identifier

Uniquely identifies a configuration parameter.

The parameter identifier is constructed from the object identifier and space number as used in the
memory access requests.

See the list of supported parameters for more information.

Start Byte 1, bit 0 
Size 24 bits 
Data range 0…16,777,215 
Scaling 1/bit, 0 

6.1.3.2.2 ParamValue: Parameter Value

The current value of the requested configuration parameter.

The  interpretation  of  this  field  is  parameter  specific.  See  the  list  of  parameters  for  more
information.

Values smaller than 32 bits are transmitted as 32 bit values with the actual value in the least
significant bits. Unused bits should be transmitted as 0 and ignored (masked off) by the receiver.

Important 

Parameters larger than 32 bits must be transferred using J1939-71 memory
access. See DM14, DM15, and DM16.

Start Byte 4, bit 0 
Size 32 bits 
Data range 0…4,294,967,295 
Values Raw data 

6.1.4 DDEF: Device Defaults

Reset device to default settings

07

Space

815

Object LSB

1623

Object MSB
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6.1.4.1 DDEF command

6.1.4.1.1 ConfirmDefaults: Confirm Reset to Defaults

To reset the device to default settings, transmit a value of 0x6C6F6164 (ASCII load).

Requests with other values will result in a NAK response.

Start Byte 1, bit 0 
Size 32 bits 
Data range 0…4,294,967,295 
Values Raw data 

6.1.5 NAK: Negative Acknowledge

This  command indicates  a  communication  failure,  typically  caused  by  invalid  or  out  of  range
command message data.

6.2 Parameters

6.2.1 Device Configuration

6.2.1.1 Summary table for Device Configuration (Space 129)

Parameter
ID

Name Description Customer Access

0x000081 NodeAddress J1939 CA address to use.

Devices with address offset jumpers in
the wiring harness use this as the base
address that the offset is added to.

Read/Write

0x000181 CanBitrate CAN bitrate to use Read/Write

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

CMD 0xDD

ConfirmDefaults

ConfirmDefaults

ConfirmDefaults

ConfirmDefaults

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

RESP 0xDD

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

CMD 0xFE Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

7 6 5 4 3 2 1 0

RESP 0xFE
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Parameter
ID

Name Description Customer Access

0x000281 CanProtocolMode Selected CAN protocol

Not all protocols are supported on all
devices.

Read/Write

0x000381 UnderVCriticalThreshold Below this voltage, the system will
record a fault and cease operation.

Read/Write

0x000481 UnderVWarnThreshold Below this voltage, the system will
record a fault, but continue normal
operation.

Read/Write

0x000581 OverVWarnThreshold Above this voltage, the system will
record a fault but continue normal
operation.

Read/Write

0x000881 UnderVHoldExitThreshold Threshold for exiting undervoltage hold Read/Write

0x000981 OverVCriticalThreshold Above this voltage, the system will
record a fault and cease operation.

Read/Write

6.2.1.2 J1939 CA address

Name NodeAddress Parameter ID 129 0x000081

Space 129 Object 0 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective After reboot 
Scaling 
Scale 1/bit Offset 0 
Product-specific data 
Default value 208 Minimum value 0 Maximum value 255 
Description 
J1939 CA address to use.
Devices with address offset jumpers in the wiring harness use this as the base address that the
offset is added to. 

Return to summary table for Device Configuration

6.2.1.3 CAN interface bitrate

Name CanBitrate Parameter ID 385 0x000181

Space 129 Object 1 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective After reboot 
Scaling 
Values 100 100 kbps 

125 125 kbps 
250 250 kbps 
500 500 kbps 
1000 1 Mbps 

Product-specific data 
Default value 250 Minimum value 0 Maximum value 65,535 
Description 
CAN bitrate to use 

Return to summary table for Device Configuration

6.2.1.4 CAN Protocol Mode

Name CanProtocolMode Parameter ID 641 0x000281

Space 129 Object 2 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective After reboot 
Scaling 
Values 6736 CANopen 

51939 J1939 
Product-specific data 
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Default value 51,939 Minimum value 0 Maximum value 65,535 
Description 
Selected CAN protocol
Not all protocols are supported on all devices. 

Return to summary table for Device Configuration

6.2.1.5 Undervoltage Critical Threshold

Name UnderVCriticalThreshold Parameter ID 897 0x000381

Space 129 Object 3 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 V/bit Offset 0 V 
Product-specific data 
Default value 7 V Minimum value 0 V Maximum value 65.535 V 
Description 
Below this voltage, the system will record a fault and cease operation. 

Return to summary table for Device Configuration

6.2.1.6 Undervoltage Warn Threshold

Name UnderVWarnThreshold Parameter ID 1153 0x000481

Space 129 Object 4 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 V/bit Offset 0 V 
Product-specific data 
Default value 8 V Minimum value 0 V Maximum value 65.535 V 
Description 
Below this voltage, the system will record a fault, but continue normal operation. 

Return to summary table for Device Configuration

6.2.1.7 Overvoltage Warn Threshold

Name OverVWarnThreshold Parameter ID 1409 0x000581

Space 129 Object 5 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 V/bit Offset 0 V 
Product-specific data 
Default value 32 V Minimum value 0 V Maximum value 65.535 V 
Description 
Above this voltage, the system will record a fault but continue normal operation. 

Return to summary table for Device Configuration

6.2.1.8 Undervoltage Hold Exit Threshold

Name UnderVHoldExitThreshold Parameter ID 2177 0x000881

Space 129 Object 8 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 V/bit Offset 0 V 
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Product-specific data 
Default value 11 V Minimum value 0 V Maximum value 65.535 V 
Description 
Threshold for exiting undervoltage hold 

Return to summary table for Device Configuration

6.2.1.9 Overvoltage Critical Threshold

Name OverVCriticalThreshold Parameter ID 2433 0x000981

Space 129 Object 9 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 V/bit Offset 0 V 
Product-specific data 
Default value 36 V Minimum value 0 V Maximum value 65.535 V 
Description 
Above this voltage, the system will record a fault and cease operation. 

Return to summary table for Device Configuration

6.2.2 Fault History

6.2.2.1 Summary table for Fault History (Space 130)

Parameter
ID

Name Description Customer Access

0x000082 NumActiveFaults Count of currently active faults Read Only

6.2.2.2 Number of active faults

Name NumActiveFaults Parameter ID 130 0x000082

Space 130 Object 0 Size 8 bits 
Read Access ✔ Write Access Read-only parameter Write effective N/A 
Scaling 
Scale 1/bit Offset 0 
Description 
Count of currently active faults 

Return to summary table for Fault History

6.2.3 Port 1 Configuration

6.2.3.1 Summary table for Port 1 Configuration (Space 201)

Parameter
ID

Name Description Customer Access

0x0000C9 Port1Mode Port I/O mode

Supported modes depends on equipped
hardware.

Read/Write

0x0001C9 Port1PwmFreq Frequency of PWM output control signal. Read/Write

0x0006C9 Port1PwmMinDuty Configure PWM duty cycle corresponding
to 0% command value.

Along with the maximum duty cycle, this
allows the full command range to control
a smaller output range.

Read/Write
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Parameter
ID

Name Description Customer Access

0x0007C9 Port1PwmMaxDuty Configure PWM duty cycle corresponding
to 100% command value.

Along with the minimum duty cycle, this
allows the full command range to control
a smaller output range.

Read/Write

0x0008C9 Port1RampTimeFwd Configures rate of change of output duty
cycle when increasing output.

The value is defined as the time taken to
ramp from fully off (0% duty cycle) to
fully on (100% duty cycle).
Smaller command changes take
proportionally less time.

A value of 0 disables output ramping,
resulting in direct control of the output’s
duty cycle.

For H-bridges, this ramp time is also
used when decreasing duty cycle in the
reverse direction.

Read/Write

0x0009C9 Port1RampTimeRev Configures rate of change of output duty
cycle when decreasing output.

The value is defined as the time taken to
ramp from fully on (100% duty cycle) to
fully of (0% duty cycle).
Smaller command changes take
proportionally less time.

A value of 0 disables output ramping,
resulting in direct control of the output’s
duty cycle.

For H-bridges, this ramp time is also
used when decreasing duty cycle in the
forward direction.

Read/Write

0x000AC9 Port1CurSoftMax Configure threshold for soft overcurrent
limit.

Together with the output current soft
limit time this value determines the
threshold for activating the output’s soft
overcurrent condition.

Read/Write

0x000BC9 Port1CurSoftLimitTime Together with the soft limit determines
the amount of allowed letthrough

Read/Write

0x000CC9 Port1CurLimitReact Configure behavior when the output’s
soft current limit is reached.

Read/Write

0x000DC9 Port1CurLimitRetries Determines the maximum number of
retry attempts after soft overcurrent
limit.
When the limit is reached, the output
will be disabled until reboot.

Read/Write

0x0012C9 Port1HBridgeInvertDir When set, the port’s H-bridge output
sense of direction is reversed.

This is useful when the commanded
direction does not match the direction of
physical rotation.

Read/Write

0x0018C9 Port1DisCurChopping When set, hardware inrush current
limiting is disabled

Read/Write

6.2.3.2 I/O mode

Name Port1Mode Parameter ID 201 0x0000C9

Space 201 Object 0 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
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Values 0 Disabled 
1 In, digital, active high 
2 In, digital, active low 
3 In, current, 0-25 mA 
4 In, voltage, 0-5 V 
5 In, voltage, 0-10 V 
6 In, voltage, 0-32 V 
7 In, frequency 
8 In, counter 
9 In, ratiometric 
10 In, quadrature encoder 
11 Out, digital, active high 
12 Out, PWM, active high 
13 Out, PWMi, closed-loop current 
14 Out, voltage, 0-5 V 
15 Out, current, 4-20 mA 

Product-specific data 
Default value 12 Minimum value 0 Maximum value 15 
Description 
Port I/O mode
Supported modes depends on equipped hardware. 

Return to summary table for Port 1 Configuration

6.2.3.3 PWM output frequency

Name Port1PwmFreq Parameter ID 457 0x0001C9

Space 201 Object 1 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 1 Hz/bit Offset 0 Hz 
Product-specific data 
Default value 500 Hz Minimum value 50 Hz Maximum value 2,500 Hz 
Description 
Frequency of PWM output control signal. 

Return to summary table for Port 1 Configuration

6.2.3.4 PWM Output minimum duty cycle

Name Port1PwmMinDuty Parameter ID 1737 0x0006C9

Space 201 Object 6 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.01 %/bit Offset 0 % 
Product-specific data 
Default value 0 % Minimum value 0 % Maximum value 100 % 
Description 
Configure PWM duty cycle corresponding to 0% command value.
Along with the maximum duty cycle, this allows the full command range to control a smaller
output range. 

Return to summary table for Port 1 Configuration

6.2.3.5 PWM Output maximum duty cycle

Name Port1PwmMaxDuty Parameter ID 1993 0x0007C9

Space 201 Object 7 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.01 %/bit Offset 0 % 
Product-specific data 
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Default value 100 % Minimum value 0 % Maximum value 100 % 
Description 
Configure PWM duty cycle corresponding to 100% command value.
Along with the minimum duty cycle, this allows the full command range to control a smaller
output range. 

Return to summary table for Port 1 Configuration

6.2.3.6 Ramp time up/forward

Name Port1RampTimeFwd Parameter ID 2249 0x0008C9

Space 201 Object 8 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 2 s Minimum value 0 s Maximum value 5 s 
Description 
Configures rate of change of output duty cycle when increasing output.

The value is defined as the time taken to ramp from fully off (0% duty cycle) to fully on (100%
duty cycle). Smaller command changes take proportionally less time.

A value of 0 disables output ramping, resulting in direct control of the output’s duty cycle.
For H-bridges, this ramp time is also used when decreasing duty cycle in the reverse direction. 

Return to summary table for Port 1 Configuration

6.2.3.7 Ramp time down/reverse

Name Port1RampTimeRev Parameter ID 2505 0x0009C9

Space 201 Object 9 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 2 s Minimum value 0 s Maximum value 5 s 
Description 
Configures rate of change of output duty cycle when decreasing output.

The value is defined as the time taken to ramp from fully on (100% duty cycle) to fully of (0%
duty cycle). Smaller command changes take proportionally less time.

A value of 0 disables output ramping, resulting in direct control of the output’s duty cycle.
For H-bridges, this ramp time is also used when decreasing duty cycle in the forward direction. 

Return to summary table for Port 1 Configuration

6.2.3.8 Output current soft limit

Name Port1CurSoftMax Parameter ID 2761 0x000AC9

Space 201 Object 10 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 A/bit Offset 0 A 
Product-specific data 
Default value 25 A Minimum value 0 A Maximum value 30 A 
Description 
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Configure threshold for soft overcurrent limit.
Together with the output current soft limit time this value determines the threshold for activating
the output’s soft overcurrent condition. 

Return to summary table for Port 1 Configuration

6.2.3.9 Output current soft limit time

Name Port1CurSoftLimitTime Parameter ID 3017 0x000BC9

Space 201 Object 11 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 0.5 s Minimum value 0 s Maximum value 65.535 s 
Description 
Together with the soft limit determines the amount of allowed letthrough 

Return to summary table for Port 1 Configuration

6.2.3.10 Output current soft limit reaction

Name Port1CurLimitReact Parameter ID 3273 0x000CC9

Space 201 Object 12 Size 2 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values 0 Disable output, record fault 

1 Disable output 
2 Ignore 

Product-specific data 
Default value 0 Minimum value 0 Maximum value 2 
Description 
Configure behavior when the output’s soft current limit is reached. 

Return to summary table for Port 1 Configuration

6.2.3.11 Output current soft limit max retries

Name Port1CurLimitRetries Parameter ID 3529 0x000DC9

Space 201 Object 13 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 1/bit Offset 0 
Product-specific data 
Default value 5 Minimum value 0 Maximum value 255 
Description 
Determines the maximum number of retry attempts after soft overcurrent limit. When the limit
is reached, the output will be disabled until reboot. 

Return to summary table for Port 1 Configuration

6.2.3.12 H-bridge invert direction

Name Port1HBridgeInvertDir Parameter ID 4809 0x0012C9

Space 201 Object 18 Size 1 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
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Values Raw data 
Product-specific data 
Default value Minimum value Maximum value 
Description 
When set, the port’s H-bridge output sense of direction is reversed.
This is useful when the commanded direction does not match the direction of physical rotation. 

Return to summary table for Port 1 Configuration

6.2.3.13 Disable current chopping

Name Port1DisCurChopping Parameter ID 6345 0x0018C9

Space 201 Object 24 Size 1 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values Raw data 
Product-specific data 
Default value Minimum value Maximum value 
Description 
When set, hardware inrush current limiting is disabled 

Return to summary table for Port 1 Configuration

6.2.4 Port 2 Configuration

6.2.4.1 Summary table for Port 2 Configuration (Space 202)

Parameter
ID

Name Description Customer Access

0x0000CA Port2Mode Port I/O mode

Supported modes depends on equipped
hardware.

Read/Write

0x0001CA Port2PwmFreq Frequency of PWM output control signal. Read/Write

0x0006CA Port2PwmMinDuty Configure PWM duty cycle corresponding
to 0% command value.

Along with the maximum duty cycle, this
allows the full command range to control
a smaller output range.

Read/Write

0x0007CA Port2PwmMaxDuty Configure PWM duty cycle corresponding
to 100% command value.

Along with the minimum duty cycle, this
allows the full command range to control
a smaller output range.

Read/Write

0x0008CA Port2RampTimeFwd Configures rate of change of output duty
cycle when increasing output.

The value is defined as the time taken to
ramp from fully off (0% duty cycle) to
fully on (100% duty cycle).
Smaller command changes take
proportionally less time.

A value of 0 disables output ramping,
resulting in direct control of the output’s
duty cycle.

For H-bridges, this ramp time is also
used when decreasing duty cycle in the
reverse direction.

Read/Write
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Parameter
ID

Name Description Customer Access

0x0009CA Port2RampTimeRev Configures rate of change of output duty
cycle when decreasing output.

The value is defined as the time taken to
ramp from fully on (100% duty cycle) to
fully of (0% duty cycle).
Smaller command changes take
proportionally less time.

A value of 0 disables output ramping,
resulting in direct control of the output’s
duty cycle.

For H-bridges, this ramp time is also
used when decreasing duty cycle in the
forward direction.

Read/Write

0x000ACA Port2CurSoftMax Configure threshold for soft overcurrent
limit.

Together with the output current soft
limit time this value determines the
threshold for activating the output’s soft
overcurrent condition.

Read/Write

0x000BCA Port2CurSoftLimitTime Together with the soft limit determines
the amount of allowed letthrough

Read/Write

0x000CCA Port2CurLimitReact Configure behavior when the output’s
soft current limit is reached.

Read/Write

0x000DCA Port2CurLimitRetries Determines the maximum number of
retry attempts after soft overcurrent
limit.
When the limit is reached, the output
will be disabled until reboot.

Read/Write

0x0012CA Port2HBridgeInvertDir When set, the port’s H-bridge output
sense of direction is reversed.

This is useful when the commanded
direction does not match the direction of
physical rotation.

Read/Write

0x0018CA Port2DisCurChopping When set, hardware inrush current
limiting is disabled

Read/Write

6.2.4.2 I/O mode

Name Port2Mode Parameter ID 202 0x0000CA

Space 202 Object 0 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values 0 Disabled 

1 In, digital, active high 
2 In, digital, active low 
3 In, current, 0-25 mA 
4 In, voltage, 0-5 V 
5 In, voltage, 0-10 V 
6 In, voltage, 0-32 V 
7 In, frequency 
8 In, counter 
9 In, ratiometric 
10 In, quadrature encoder 
11 Out, digital, active high 
12 Out, PWM, active high 
13 Out, PWMi, closed-loop current
14 Out, voltage, 0-5 V 
15 Out, current, 4-20 mA 

Product-specific data 
Default value 12 Minimum value 0 Maximum value 15 
Description 
Port I/O mode
Supported modes depends on equipped hardware. 

Return to summary table for Port 2 Configuration
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6.2.4.3 PWM output frequency

Name Port2PwmFreq Parameter ID 458 0x0001CA

Space 202 Object 1 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 1 Hz/bit Offset 0 Hz 
Product-specific data 
Default value 500 Hz Minimum value 50 Hz Maximum value 2,500 Hz 
Description 
Frequency of PWM output control signal. 

Return to summary table for Port 2 Configuration

6.2.4.4 PWM Output minimum duty cycle

Name Port2PwmMinDuty Parameter ID 1738 0x0006CA

Space 202 Object 6 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.01 %/bit Offset 0 % 
Product-specific data 
Default value 0 % Minimum value 0 % Maximum value 100 % 
Description 
Configure PWM duty cycle corresponding to 0% command value.
Along with the maximum duty cycle, this allows the full command range to control a smaller
output range. 

Return to summary table for Port 2 Configuration

6.2.4.5 PWM Output maximum duty cycle

Name Port2PwmMaxDuty Parameter ID 1994 0x0007CA

Space 202 Object 7 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.01 %/bit Offset 0 % 
Product-specific data 
Default value 100 % Minimum value 0 % Maximum value 100 % 
Description 
Configure PWM duty cycle corresponding to 100% command value.
Along with the minimum duty cycle, this allows the full command range to control a smaller
output range. 

Return to summary table for Port 2 Configuration

6.2.4.6 Ramp time up/forward

Name Port2RampTimeFwd Parameter ID 2250 0x0008CA

Space 202 Object 8 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 2 s Minimum value 0 s Maximum value 5 s 
Description 
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Configures rate of change of output duty cycle when increasing output.

The value is defined as the time taken to ramp from fully off (0% duty cycle) to fully on (100%
duty cycle). Smaller command changes take proportionally less time.

A value of 0 disables output ramping, resulting in direct control of the output’s duty cycle.
For H-bridges, this ramp time is also used when decreasing duty cycle in the reverse direction. 

Return to summary table for Port 2 Configuration

6.2.4.7 Ramp time down/reverse

Name Port2RampTimeRev Parameter ID 2506 0x0009CA

Space 202 Object 9 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 2 s Minimum value 0 s Maximum value 5 s 
Description 
Configures rate of change of output duty cycle when decreasing output.

The value is defined as the time taken to ramp from fully on (100% duty cycle) to fully of (0%
duty cycle). Smaller command changes take proportionally less time.

A value of 0 disables output ramping, resulting in direct control of the output’s duty cycle.
For H-bridges, this ramp time is also used when decreasing duty cycle in the forward direction. 

Return to summary table for Port 2 Configuration

6.2.4.8 Output current soft limit

Name Port2CurSoftMax Parameter ID 2762 0x000ACA

Space 202 Object 10 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 A/bit Offset 0 A 
Product-specific data 
Default value 25 A Minimum value 0 A Maximum value 30 A 
Description 
Configure threshold for soft overcurrent limit.
Together with the output current soft limit time this value determines the threshold for activating
the output’s soft overcurrent condition. 

Return to summary table for Port 2 Configuration

6.2.4.9 Output current soft limit time

Name Port2CurSoftLimitTime Parameter ID 3018 0x000BCA

Space 202 Object 11 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 0.5 s Minimum value 0 s Maximum value 65.535 s 
Description 
Together with the soft limit determines the amount of allowed letthrough 

Return to summary table for Port 2 Configuration
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6.2.4.10 Output current soft limit reaction

Name Port2CurLimitReact Parameter ID 3274 0x000CCA

Space 202 Object 12 Size 2 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values 0 Disable output, record fault 

1 Disable output 
2 Ignore 

Product-specific data 
Default value 0 Minimum value 0 Maximum value 2 
Description 
Configure behavior when the output’s soft current limit is reached. 

Return to summary table for Port 2 Configuration

6.2.4.11 Output current soft limit max retries

Name Port2CurLimitRetries Parameter ID 3530 0x000DCA

Space 202 Object 13 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 1/bit Offset 0 
Product-specific data 
Default value 5 Minimum value 0 Maximum value 255 
Description 
Determines the maximum number of retry attempts after soft overcurrent limit. When the limit
is reached, the output will be disabled until reboot. 

Return to summary table for Port 2 Configuration

6.2.4.12 H-bridge invert direction

Name Port2HBridgeInvertDir Parameter ID 4810 0x0012CA

Space 202 Object 18 Size 1 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values Raw data 
Product-specific data 
Default value Minimum value Maximum value 
Description 
When set, the port’s H-bridge output sense of direction is reversed.
This is useful when the commanded direction does not match the direction of physical rotation. 

Return to summary table for Port 2 Configuration

6.2.4.13 Disable current chopping

Name Port2DisCurChopping Parameter ID 6346 0x0018CA

Space 202 Object 24 Size 1 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values Raw data 
Product-specific data 
Default value Minimum value Maximum value 
Description 

© 2025, Data Panel Corporation A-lxi



When set, hardware inrush current limiting is disabled 

Return to summary table for Port 2 Configuration

6.2.5 Port 3 Configuration

6.2.5.1 Summary table for Port 3 Configuration (Space 203)

Parameter
ID

Name Description Customer Access

0x0000CB Port3Mode Port I/O mode

Supported modes depends on equipped
hardware.

Read/Write

0x0001CB Port3PwmFreq Frequency of PWM output control signal. Read/Write

0x0006CB Port3PwmMinDuty Configure PWM duty cycle corresponding
to 0% command value.

Along with the maximum duty cycle, this
allows the full command range to control
a smaller output range.

Read/Write

0x0007CB Port3PwmMaxDuty Configure PWM duty cycle corresponding
to 100% command value.

Along with the minimum duty cycle, this
allows the full command range to control
a smaller output range.

Read/Write

0x0008CB Port3RampTimeFwd Configures rate of change of output duty
cycle when increasing output.

The value is defined as the time taken to
ramp from fully off (0% duty cycle) to
fully on (100% duty cycle).
Smaller command changes take
proportionally less time.

A value of 0 disables output ramping,
resulting in direct control of the output’s
duty cycle.

For H-bridges, this ramp time is also
used when decreasing duty cycle in the
reverse direction.

Read/Write

0x0009CB Port3RampTimeRev Configures rate of change of output duty
cycle when decreasing output.

The value is defined as the time taken to
ramp from fully on (100% duty cycle) to
fully of (0% duty cycle).
Smaller command changes take
proportionally less time.

A value of 0 disables output ramping,
resulting in direct control of the output’s
duty cycle.

For H-bridges, this ramp time is also
used when decreasing duty cycle in the
forward direction.

Read/Write

0x000ACB Port3CurSoftMax Configure threshold for soft overcurrent
limit.

Together with the output current soft
limit time this value determines the
threshold for activating the output’s soft
overcurrent condition.

Read/Write

0x000BCB Port3CurSoftLimitTime Together with the soft limit determines
the amount of allowed letthrough

Read/Write

0x000CCB Port3CurLimitReact Configure behavior when the output’s
soft current limit is reached.

Read/Write

0x000DCB Port3CurLimitRetries Determines the maximum number of
retry attempts after soft overcurrent
limit.
When the limit is reached, the output
will be disabled until reboot.

Read/Write
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Parameter
ID

Name Description Customer Access

0x0012CB Port3HBridgeInvertDir When set, the port’s H-bridge output
sense of direction is reversed.

This is useful when the commanded
direction does not match the direction of
physical rotation.

Read/Write

0x0018CB Port3DisCurChopping When set, hardware inrush current
limiting is disabled

Read/Write

6.2.5.2 I/O mode

Name Port3Mode Parameter ID 203 0x0000CB

Space 203 Object 0 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values 0 Disabled 

1 In, digital, active high 
2 In, digital, active low 
3 In, current, 0-25 mA 
4 In, voltage, 0-5 V 
5 In, voltage, 0-10 V 
6 In, voltage, 0-32 V 
7 In, frequency 
8 In, counter 
9 In, ratiometric 
10 In, quadrature encoder 
11 Out, digital, active high 
12 Out, PWM, active high 
13 Out, PWMi, closed-loop current
14 Out, voltage, 0-5 V 
15 Out, current, 4-20 mA 

Product-specific data 
Default value 12 Minimum value 0 Maximum value 15 
Description 
Port I/O mode
Supported modes depends on equipped hardware. 

Return to summary table for Port 3 Configuration

6.2.5.3 PWM output frequency

Name Port3PwmFreq Parameter ID 459 0x0001CB

Space 203 Object 1 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 1 Hz/bit Offset 0 Hz 
Product-specific data 
Default value 500 Hz Minimum value 50 Hz Maximum value 2,500 Hz 
Description 
Frequency of PWM output control signal. 

Return to summary table for Port 3 Configuration

6.2.5.4 PWM Output minimum duty cycle

Name Port3PwmMinDuty Parameter ID 1739 0x0006CB

Space 203 Object 6 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.01 %/bit Offset 0 % 
Product-specific data 
Default value 0 % Minimum value 0 % Maximum value 100 % 
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Description 
Configure PWM duty cycle corresponding to 0% command value.
Along with the maximum duty cycle, this allows the full command range to control a smaller
output range. 

Return to summary table for Port 3 Configuration

6.2.5.5 PWM Output maximum duty cycle

Name Port3PwmMaxDuty Parameter ID 1995 0x0007CB

Space 203 Object 7 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.01 %/bit Offset 0 % 
Product-specific data 
Default value 100 % Minimum value 0 % Maximum value 100 % 
Description 
Configure PWM duty cycle corresponding to 100% command value.
Along with the minimum duty cycle, this allows the full command range to control a smaller
output range. 

Return to summary table for Port 3 Configuration

6.2.5.6 Ramp time up/forward

Name Port3RampTimeFwd Parameter ID 2251 0x0008CB

Space 203 Object 8 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 2 s Minimum value 0 s Maximum value 5 s 
Description 
Configures rate of change of output duty cycle when increasing output.

The value is defined as the time taken to ramp from fully off (0% duty cycle) to fully on (100%
duty cycle). Smaller command changes take proportionally less time.

A value of 0 disables output ramping, resulting in direct control of the output’s duty cycle.
For H-bridges, this ramp time is also used when decreasing duty cycle in the reverse direction. 

Return to summary table for Port 3 Configuration

6.2.5.7 Ramp time down/reverse

Name Port3RampTimeRev Parameter ID 2507 0x0009CB

Space 203 Object 9 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 2 s Minimum value 0 s Maximum value 5 s 
Description 
Configures rate of change of output duty cycle when decreasing output.

The value is defined as the time taken to ramp from fully on (100% duty cycle) to fully of (0%
duty cycle). Smaller command changes take proportionally less time.

A value of 0 disables output ramping, resulting in direct control of the output’s duty cycle.
For H-bridges, this ramp time is also used when decreasing duty cycle in the forward direction. 
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Return to summary table for Port 3 Configuration

6.2.5.8 Output current soft limit

Name Port3CurSoftMax Parameter ID 2763 0x000ACB

Space 203 Object 10 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 A/bit Offset 0 A 
Product-specific data 
Default value 25 A Minimum value 0 A Maximum value 30 A 
Description 
Configure threshold for soft overcurrent limit.
Together with the output current soft limit time this value determines the threshold for activating
the output’s soft overcurrent condition. 

Return to summary table for Port 3 Configuration

6.2.5.9 Output current soft limit time

Name Port3CurSoftLimitTime Parameter ID 3019 0x000BCB

Space 203 Object 11 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 0.5 s Minimum value 0 s Maximum value 65.535 s 
Description 
Together with the soft limit determines the amount of allowed letthrough 

Return to summary table for Port 3 Configuration

6.2.5.10 Output current soft limit reaction

Name Port3CurLimitReact Parameter ID 3275 0x000CCB

Space 203 Object 12 Size 2 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values 0 Disable output, record fault 

1 Disable output 
2 Ignore 

Product-specific data 
Default value 0 Minimum value 0 Maximum value 2 
Description 
Configure behavior when the output’s soft current limit is reached. 

Return to summary table for Port 3 Configuration

6.2.5.11 Output current soft limit max retries

Name Port3CurLimitRetries Parameter ID 3531 0x000DCB

Space 203 Object 13 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 1/bit Offset 0 
Product-specific data 
Default value 5 Minimum value 0 Maximum value 255 
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Description 
Determines the maximum number of retry attempts after soft overcurrent limit. When the limit
is reached, the output will be disabled until reboot. 

Return to summary table for Port 3 Configuration

6.2.5.12 H-bridge invert direction

Name Port3HBridgeInvertDir Parameter ID 4811 0x0012CB

Space 203 Object 18 Size 1 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values Raw data 
Product-specific data 
Default value Minimum value Maximum value 
Description 
When set, the port’s H-bridge output sense of direction is reversed.
This is useful when the commanded direction does not match the direction of physical rotation. 

Return to summary table for Port 3 Configuration

6.2.5.13 Disable current chopping

Name Port3DisCurChopping Parameter ID 6347 0x0018CB

Space 203 Object 24 Size 1 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values Raw data 
Product-specific data 
Default value Minimum value Maximum value 
Description 
When set, hardware inrush current limiting is disabled 

Return to summary table for Port 3 Configuration

6.2.6 Port 4 Configuration

6.2.6.1 Summary table for Port 4 Configuration (Space 204)

Parameter
ID

Name Description Customer Access

0x0000CC Port4Mode Port I/O mode

Supported modes depends on equipped
hardware.

Read/Write

0x0001CC Port4PwmFreq Frequency of PWM output control signal. Read/Write

0x0006CC Port4PwmMinDuty Configure PWM duty cycle corresponding
to 0% command value.

Along with the maximum duty cycle, this
allows the full command range to control
a smaller output range.

Read/Write

0x0007CC Port4PwmMaxDuty Configure PWM duty cycle corresponding
to 100% command value.

Along with the minimum duty cycle, this
allows the full command range to control
a smaller output range.

Read/Write
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Parameter
ID

Name Description Customer Access

0x0008CC Port4RampTimeFwd Configures rate of change of output duty
cycle when increasing output.

The value is defined as the time taken to
ramp from fully off (0% duty cycle) to
fully on (100% duty cycle).
Smaller command changes take
proportionally less time.

A value of 0 disables output ramping,
resulting in direct control of the output’s
duty cycle.

For H-bridges, this ramp time is also
used when decreasing duty cycle in the
reverse direction.

Read/Write

0x0009CC Port4RampTimeRev Configures rate of change of output duty
cycle when decreasing output.

The value is defined as the time taken to
ramp from fully on (100% duty cycle) to
fully of (0% duty cycle).
Smaller command changes take
proportionally less time.

A value of 0 disables output ramping,
resulting in direct control of the output’s
duty cycle.

For H-bridges, this ramp time is also
used when decreasing duty cycle in the
forward direction.

Read/Write

0x000ACC Port4CurSoftMax Configure threshold for soft overcurrent
limit.

Together with the output current soft
limit time this value determines the
threshold for activating the output’s soft
overcurrent condition.

Read/Write

0x000BCC Port4CurSoftLimitTime Together with the soft limit determines
the amount of allowed letthrough

Read/Write

0x000CCC Port4CurLimitReact Configure behavior when the output’s
soft current limit is reached.

Read/Write

0x000DCC Port4CurLimitRetries Determines the maximum number of
retry attempts after soft overcurrent
limit.
When the limit is reached, the output
will be disabled until reboot.

Read/Write

0x0012CC Port4HBridgeInvertDir When set, the port’s H-bridge output
sense of direction is reversed.

This is useful when the commanded
direction does not match the direction of
physical rotation.

Read/Write

0x0018CC Port4DisCurChopping When set, hardware inrush current
limiting is disabled

Read/Write

6.2.6.2 I/O mode

Name Port4Mode Parameter ID 204 0x0000CC

Space 204 Object 0 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
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Values 0 Disabled 
1 In, digital, active high 
2 In, digital, active low 
3 In, current, 0-25 mA 
4 In, voltage, 0-5 V 
5 In, voltage, 0-10 V 
6 In, voltage, 0-32 V 
7 In, frequency 
8 In, counter 
9 In, ratiometric 
10 In, quadrature encoder 
11 Out, digital, active high 
12 Out, PWM, active high 
13 Out, PWMi, closed-loop current
14 Out, voltage, 0-5 V 
15 Out, current, 4-20 mA 

Product-specific data 
Default value 12 Minimum value 0 Maximum value 15 
Description 
Port I/O mode
Supported modes depends on equipped hardware. 

Return to summary table for Port 4 Configuration

6.2.6.3 PWM output frequency

Name Port4PwmFreq Parameter ID 460 0x0001CC

Space 204 Object 1 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 1 Hz/bit Offset 0 Hz 
Product-specific data 
Default value 500 Hz Minimum value 50 Hz Maximum value 2,500 Hz 
Description 
Frequency of PWM output control signal. 

Return to summary table for Port 4 Configuration

6.2.6.4 PWM Output minimum duty cycle

Name Port4PwmMinDuty Parameter ID 1740 0x0006CC

Space 204 Object 6 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.01 %/bit Offset 0 % 
Product-specific data 
Default value 0 % Minimum value 0 % Maximum value 100 % 
Description 
Configure PWM duty cycle corresponding to 0% command value.
Along with the maximum duty cycle, this allows the full command range to control a smaller
output range. 

Return to summary table for Port 4 Configuration

6.2.6.5 PWM Output maximum duty cycle

Name Port4PwmMaxDuty Parameter ID 1996 0x0007CC

Space 204 Object 7 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.01 %/bit Offset 0 % 
Product-specific data 
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Default value 100 % Minimum value 0 % Maximum value 100 % 
Description 
Configure PWM duty cycle corresponding to 100% command value.
Along with the minimum duty cycle, this allows the full command range to control a smaller
output range. 

Return to summary table for Port 4 Configuration

6.2.6.6 Ramp time up/forward

Name Port4RampTimeFwd Parameter ID 2252 0x0008CC

Space 204 Object 8 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 2 s Minimum value 0 s Maximum value 5 s 
Description 
Configures rate of change of output duty cycle when increasing output.

The value is defined as the time taken to ramp from fully off (0% duty cycle) to fully on (100%
duty cycle). Smaller command changes take proportionally less time.

A value of 0 disables output ramping, resulting in direct control of the output’s duty cycle.
For H-bridges, this ramp time is also used when decreasing duty cycle in the reverse direction. 

Return to summary table for Port 4 Configuration

6.2.6.7 Ramp time down/reverse

Name Port4RampTimeRev Parameter ID 2508 0x0009CC

Space 204 Object 9 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 2 s Minimum value 0 s Maximum value 5 s 
Description 
Configures rate of change of output duty cycle when decreasing output.

The value is defined as the time taken to ramp from fully on (100% duty cycle) to fully of (0%
duty cycle). Smaller command changes take proportionally less time.

A value of 0 disables output ramping, resulting in direct control of the output’s duty cycle.
For H-bridges, this ramp time is also used when decreasing duty cycle in the forward direction. 

Return to summary table for Port 4 Configuration

6.2.6.8 Output current soft limit

Name Port4CurSoftMax Parameter ID 2764 0x000ACC

Space 204 Object 10 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 A/bit Offset 0 A 
Product-specific data 
Default value 25 A Minimum value 0 A Maximum value 30 A 
Description 
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Configure threshold for soft overcurrent limit.
Together with the output current soft limit time this value determines the threshold for activating
the output’s soft overcurrent condition. 

Return to summary table for Port 4 Configuration

6.2.6.9 Output current soft limit time

Name Port4CurSoftLimitTime Parameter ID 3020 0x000BCC

Space 204 Object 11 Size 16 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 0.001 s/bit Offset 0 s 
Product-specific data 
Default value 0.5 s Minimum value 0 s Maximum value 65.535 s 
Description 
Together with the soft limit determines the amount of allowed letthrough 

Return to summary table for Port 4 Configuration

6.2.6.10 Output current soft limit reaction

Name Port4CurLimitReact Parameter ID 3276 0x000CCC

Space 204 Object 12 Size 2 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values 0 Disable output, record fault 

1 Disable output 
2 Ignore 

Product-specific data 
Default value 0 Minimum value 0 Maximum value 2 
Description 
Configure behavior when the output’s soft current limit is reached. 

Return to summary table for Port 4 Configuration

6.2.6.11 Output current soft limit max retries

Name Port4CurLimitRetries Parameter ID 3532 0x000DCC

Space 204 Object 13 Size 8 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Scale 1/bit Offset 0 
Product-specific data 
Default value 5 Minimum value 0 Maximum value 255 
Description 
Determines the maximum number of retry attempts after soft overcurrent limit. When the limit
is reached, the output will be disabled until reboot. 

Return to summary table for Port 4 Configuration

6.2.6.12 H-bridge invert direction

Name Port4HBridgeInvertDir Parameter ID 4812 0x0012CC

Space 204 Object 18 Size 1 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
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Values Raw data 
Product-specific data 
Default value Minimum value Maximum value 
Description 
When set, the port’s H-bridge output sense of direction is reversed.
This is useful when the commanded direction does not match the direction of physical rotation. 

Return to summary table for Port 4 Configuration

6.2.6.13 Disable current chopping

Name Port4DisCurChopping Parameter ID 6348 0x0018CC

Space 204 Object 24 Size 1 bits 
Read Access ✔ Write Access ✔ Write effective Immediately 
Scaling 
Values Raw data 
Product-specific data 
Default value Minimum value Maximum value 
Description 
When set, hardware inrush current limiting is disabled 

Return to summary table for Port 4 Configuration
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