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1. General Information
1.1 Contact

Danfoss A/S

Industrial Automation

DK-6430 Nordborg

Denmark

www.ia.danfoss.com

E-mail: IA-Sensorglobaltechnicalsupport@danfoss.com

1.2 General

This document represents a Danfoss SAE J1939
definition for HALL-effect single turn rotary
sensors.
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2. Abbreviations and Abbreviation /Term | Definition
terms SAE Society of Automotive Engineers

ECU Electronic Control Unit
CA Controller Application
PDU Protocol Data Unit
NMT Network Management
PGN Parameter Group Number
AC Address Claiming
MSB Most Significant Byte
LSB Least Significant Byte
SOF Start Of Frame
RTR Remote Transmission Request
CRC Cyclic Redundancy Check
ACK Acknowledgement
EOF End Of Frame
SRR Substitute Remote Request
IDE Identifier Extension
POST Power On Self Test
cw Clockwise
cwWw Counterclockwise

3. Reference documents
Document Contents

J1939 - Recommended Practice for a Serial Control & Communications Vehicle Network

J1939/11 - Physical layer - 250k bits/s,
Shield Twisted Pair

Bus physical properties

J1939/13 - Off-Board Diagnostic
Connector

Standard connector for diagnostic purpose

J1939/21 - Dat Link Layer

CAN frame (29-bit identifier, PGN etc.), transport protocol
functions, and 5 types of message types: Commands,
Requests, Broadcasts/Reponses, Acknowledgement, and
Group Functions

J1939/31 - Network Layer

Services and functions needed for intercommunication
between different segments of a J1939 network

J1939/71 - Vehicle Application Layer

Standard parameters which are frouped together in a
message frrame and given a PGN

J1939/73 - Application Layer -
Diagnostics

Functions and messages for accessing diagnostic and
calibration data

J1939/81 - Network Management

Information about the content of an ECU Name and how
the ECU claims an addressing using that Name
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4. Electrical Connections 4.1 Deutsch version with shaft
and Block diagram

CONNECTIONS
.. OV (GND)
-+ VS (+9-+36VDQ)

oUuAWN =
=z
(@)
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4.2 AMP version with shaft

s
When faf o shaft &=
Paraied 1o mouning
e FrE

i Zera ;

fa= 1 _ ) %

CONNECTIONS

.. OV (GND)

L+ VS (+9-+36VDCQ)
:NC

:NC

: CAN-L

.. CAN-H

oUuAWN =
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4.3 AMP version without shaft

T

©

i

M10 CH17 Magnet

i
.
A f‘,.'
/
< Suggested less than 1°
e —
|
L
Air gab
CONNECTIONS
1.: OV (GND)
2.:+VS (+9-+36VDQ)
3.:NC
4.:NC
5.: CAN-L
6.: CAN-H
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4.4 Cable without shaft

B wires output
18AWG 1,65mm OD

\
\

'r.f:“nn 3‘?‘-

'M.PLEJA.

Reference -
Magnet

===

CONNECTIONS
Black: GROUND
Red: + SUPPLY 1
Yellow: NC
Green: NC

Blue: CAN-L
White: CAN-H

NOTE:

Make sure that the CANbus is terminated. The
inpedance measured between CAN-H and
CAN-L mus be 60 Q that means the cable must
b e connected to a 120 Q resistor on each

end of the bus line. Internally the transducer
is not terminated with resistor of 120 Q. Do
not confuse the signal lines of the CANbus,
otherwise communication with the transducer

is impossible.
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4.5 Danfoss Hall-effect rotary sensor: Block diagram

-
+V3
Power Management
GND
An le 1 (CW) GKData&Dlagnos.tlc
CHIP 1
Main
Controller CAN CAN-H
Angle 2(CCW) Data& Transcelver
Hall- CHIP 2 Diagnostic CANL
n

5. Default SAE J1939

definitions

Data rate: 250 kbps

Arbitrary Address Capable: 1

Transmission rate: 100 ms

Identifier: 18FFOB15h

PGN: 65291 (OFFOBh) - “Proprietary B”

Source Address: 21(15h)

Priority: 6

Data:

- Byte 0, 1: Angle 1 position unsigned int. 16 bit: 0 - 3599 (CW/CCW according to the ordering code,
Angle position 0 - 359.9°% 0.1° resolution)

- Byte 2, 3: Angle 2 position 0 - 3599 (CW/CCW according to the ordering code, Angle position 0 -
359.9°, 0.1° resolution)

- Byte 4, 5, 6: OXFF - Not in use

- Byte 7: Error code

- Diagnostic message: DM 13 only supported

The current data rate of Danfoss Hall-effect
single-turn rotary sensors with SAE J1939 output
is 250 kbps. A typical message containing 8 data
bytes is 128 bits long (excluding bits used for bit
stuffing) which in time is approximately 500 ps.

S 11-bit
0 CANID

X 0 n
mgQ —

29-bit
Identifier

18-bit
CANID

R
T

6-bit
Control Field

16-bit
CRC Field

2- bit
ACK

7- bit
EOF

0-8 byte
Data Field

Fig. 1 SAE J1939/21 Message Format
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J1939 uses 29-bit identifier defined within CAN
2.0B protocol shown in table 1.4

The device is configured as Arbitrary Address
Capable device, thus it can claim other
addresses, sending the Address Claimed
message with the source address in the range
128 to 247 inclusive

If no other Address Claimed message with

the dame Source Address is received, or if the
arbitration is won, the device uses that address
and begins regular network communications with
that address. If no address in the range of 128

to 247 is available (arbitration always lost), the
device sends the Cannot Claim Address message
using the NULL address (254). In this case, regular
network communications are suspended.

3 bits 1 bit 1 bit 8 bits 8 bits 8 bits
PDU format PDU specific
- L Reserved Data page < 240: PDU1 Destination Address
Priority Source Address
> 240: PDU2 Group extension
PGN

Table1: Structure of 29 bit identifier

6. Getting started

1. When the sensor is turned on, it sends an
Address Claimed message according to PGN
60928 as shown in the example of Fig. 2
(page 10). The message is composed of:

- Identifier: 18EEFFXXh (Tabel 2)
- Data Field: device Name (Tabel 3)

2. After the sensor has acquired a valid
address, it starts sending the angle position
message according to PGN 65291 as shown
in the example of Fig. 3 (page 10). The
message is composed of:

- Identifier: 0x18FFOBXXh (Tabel 4)
- Data Field: Angle position (Tabel 5)

In case of an error occurs, the angle position message will be sent with Angle 1 and Angle 2 MSB = OxFF

and LSB = OXFF.

18h EEh FFh XXh
000 110 0 0 11101110 11111111 0001 0101
3 bits 1 bit 1 bit 8 bits 8 bits 8 bits
- L. Reserved | Datapage | PDUformat:PDU1 | PDU specific: Destination Address
Priority: 6 Source Address
PGN 60928 (OEEOOh)
Table 2: PNG 60928 Address Claimed: Identifier definition
XXh XXh XXh 5Bh XXh XXh XXh XXh
XXXX XXXX | XXXX XXXX 100 xxxxx | 01011011 X XXXX XXX XXXX XXXX | XXXX XXXX 0 X XXX XXXX
8 bits 8 bits 3 bits 5 bits 8bits 5 bits 3 bits 8 bits 7 bits 1 bit 1bit | 3bits | 4 bits
= P o ~ ) (] E
g g 3 3 3 2 £ = 2 g
E £ S g v s g c 3 5 8 38 8§,
2 2 ta 3 Sa 2 3 g = % O3 2 B¢
z- 2 €4 > t= < £ g o 2 s £ o 8
= B I x © 2 S H ] a > 9 S8
S < s H 5 S o - < K g = €=
= T g ] g 5 w S z £ g
= = e =

Table 3: PNG 60928 Address Claimed: Name definition
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Field Description Field Description

0: Single Address Capable
device (not implemented)

1: Arbitrary Address Capable
device

Arbitrary address bit Function 142 (8Eh): Rotary Sensor

2: Agricultural and Forestry

Industry group Equipment Function instance 0
3: Construction Equipment

Vehicle system instance 0 ECU instance 0
Vehicle system 0 Manufacturer code 732 (2D Ch): Danfoss A/S
Reserved bit 0 Identity number Programmed by: Danfoss A/S

Table 4: Danfoss J1939 Name definition for HaL L-effect single turn rotary sensors

18h FFh 0Bh XXh
000 110 0 0 1111111 0000 1011 0001 0101
3 bits 1 bit 1 bit 8 bits 8 bits 8 bits
- L. Reserved | Datapage | PDUformat:PDU2 | PDU specific: Group extension
Priority: 6 Source Address
PGN 65291 (OFFOBh)

Table 5: PGN 65291 Proprietary B: Identifier definition

XXh XXh XXh XXh FFFFFFh XXh
XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX TTTT1ITTTIT 11T 1111 11111 1111 XXXX XXXX
8 bits 8 bits 8 bits 8 bits 24 bits 8 bits

Angle 1, Angle 1, Angle 2, Angle 2,
MSB LSB MSB LSB Error Code

0000 0000 No error
0000 0001 Angle 1
sensor chip error
0000 0010 Angle 2

Data type: 16-bit unsigned Data type: 16-bit unsigned Reserved sensor chip error
integer integer 0000 0100 Magnetic
Resolution: 0.1 deg Resolution: 0.1 deg field too high/low
Ex.:008Ah =138 = 13.8deg Ex.: 0D7Ch = 3452 = 345.2 deg 0010 0000 Program
checksum error
0100 0000 Parameter

checksum error

Table 6: PGN 65291 Proprietary B: Angle position definition
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Operation guide | DST X510 and DST X520 Rotary position sensor SAE J1939
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N1 3 52 84§ 1EFFOE S Bt () BE 30 7T FFFF FF OO
1 3 40 841 1RO Bt 0 B 80 X #F I R
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Fig. 2: Example: Address Claimed message
Tirea feal Bt Faral | Fagn Dt PG 65291 Proprietary B
OB LN | #1121] T S A
—] (01 84 80 I FF FFFF ) | [
MRS g, VIFRIBEE 0, WHANTDFFF®
(358 TAFFORAE Eat (&4 B0 7 FF FFFF 00 is
() 34532 74 EFEIEEE T DDEEN0 TCFF FFRF [}
(3457 B WIS 0Bl B0 °C A I
() 3453 54 LIRSS Ed [ BE 30 7C FF FFFF 0
(0 3450 13RS B LA B0 70 FF BF FE 0
(3453 141 1AFFIEIS Ext [ &8 OO0 7F FF FF FF 0
00 3453 341 1IFFIEIN B [0 B8 0! 7F FF FFFF D)
TR TAFFES B (&8 (5 TE FF #F FF 30
(W) 3453 4] VIEEIENN B [ B3 00 TE FFFF FROD
(250 a1 RIS 0088 05 T PR O P 30
() 3453 641 FAFFIENS Ed [ B3 00 7E FFFF FF 0
(3443 T IBFEORS Ead 00 B3 00 TE FF9¥ FF 00
H O : Pl i
") Wlk: Argk | scmsar chiperor
Asgls I Mgl Brwvd |0 Ayl T i b iy s
BMfih= | 3= LBy OOTCh =132 = M5 24y 00k Argk | and 2 somens chip crer
£ ] e | Ba e ] 1o Propraen chrc i s e
l _ 404 : Fansrr the bomm ot
| L]
Fig. 3: Example: Angle position message
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7. How to change the The Name of the sensor can be configured by
name sending Destination Specific - Proprietarily
Configurable Message 1 according to PNG 45312
as shown in the example in Fig.4 (page 12).
The message is composed of:
« Identifier: 18BXXXXh (table 7)
» Note: Consider that the Destianation
Address is the address of the sensor, while
the Source Address refers to the address
of the user CAN controller that sends the
message.
 Data field: Proprietarily Configurabe
Message 1 (table 8)
18h B1h XXh XXh
000 110 0 0 1011 0001 XXXX XXXX XXXX XXXX
3 bits 1 bit 1 bit 8 bits 8 bits 8 bits
- L. Reserved | Datapage | PDU format:PDU1 | PDU specific: Destination Address
Priority: 6 Source Address
PGN 45312 (0B100h)
Table 7: PGN 45312 Proprietarily Configurable Message 1: Identifier definition
67656672h XXh XXh XXh XXh
01100111 01100101 011001100111 0010 XXXX X XXX XXXX XXXX XXXX XXX 0 X XXX XXXX
32 bits 5 bits 3 bits 8 bits 7 bits 1 bit 1 bit 3 bits 4 bits
Function ECU . Vehicle Reserved Arbitrary Industry Vehicle
ASCII code: “gefr” . . Function . address system
instance instance system bit . group .
bit instance
Table 8: PGN 45312 Proprietarily Configurable Message 1: Messager definition
Tesb et | Fomu | Faga | Dua —@) PGN 45312 Proprictarily Configurable Message |
il LLEET e B A ] e ‘ B Be
530 561 AFFIRTS B Y 00 36 00 B0 FF FF IFF 00
o af Lfennfiar
5108 EE .. HIFFDEIS B 00 35 D0 B0 FF FFFF 00
am N O rsiSEs  OTC 66 00 88 A FFRF D) 18k nis 15h ih
%53 [ BE] EFFDEIS B 0037 O BO FF FFFF [ o | I.|- ] [ ik | Al e | i b TR
3508 561 ROFFOEIS Bt T Y 00 a5 O 4G FF FFEF OO S — = - -
L5 0 861 TRFFBEIS B e watie - -, Thais MM faroase PRI HH spdi P Destimmnen
=¥ I rharioy i [ Lkl H1 Ssmrce Addere: i
Ea5a0 1E) WETRIET LaFERGS Ee PN 43111 (RH Ik
E‘.‘JU‘HE" ==l ERE1 1 50N B
5108 38D . Indusiry preup: old valug: § — mew valug: 2
5106.350 WFFIEIS B geme  OBIDHFFFEFD bt o e e B
BN (mr WUEY oy WK RN =
:-QJIBEE IS y T, _' :F N o E Hnu |I
pract 1] LIERIRIY B 00135 00 BEFF FFFF D ey i
(¥ ThE TFFIRIS e 08k 00 85 FF FF FF 00 [ EEh 16k A
35308 BED HIFFIRIS Bt 001 36 00 BDFF FFFF 00 TN I T I i [ |
mmm -l-!-:::gl.JE: :{'.ﬁm“—r‘-“: ':F|I| 5 s 1 b 2 by [ | b & s | d s
= =
¥ ] = = g
s - - =- 5 ] L] !
I Dt E TEARRHIHHE
— 6753 e 1600 I A e e HEREAHHAL
2 -1 HHERERLHHE
Fant by urey [ q ! ii_

Fig. 4: Example: How to change the name
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8. How to change the The Transmission Rate of the sensor can be
transmission rate configured by sending the Destination Specific -
Proprietarily Configurable Message 2 according
to PGN 45568 as shown in the example Fig. 5
(page 13).
The message is composed of:
« Identifier: 18B2XXXXh (table 9)
« Note: Consider that the Destianation
Address is the address of the sensor, while
the Source Address refers to the address
of the user CAN controller that sends the
message.
« Data field: Proprietarily Configurabe
Message 2 (table 10)

18h B1h XXh XXh
000 110 0 0 10110010 XXXX XXXX XXXX XXXX
3 bits 1 bit 1 bit 8 bits 8 bits 8 bits
- Reserved | Datapage | PDU format:PDU1 | PDU specific: Destination Address
Priority: 6 Source Address
PGN 45568 (0B200h)

Table 9: PGN 45568 Proprietarily Configurable Message 2: Identifier definition

67656672h XXh XXh 0000h
ot1001M 0”088?(1) 011001100111 XXXX XXXX XXXX XXXX 0000 0000 0000 0000
32 bits 8 bits 8 bits 16 bits
Transmission rate Transmission rate Reserved
LSB MSB
ASCII code: “gefr” Data type: 16-bit unsigned integer
Resolution: 1 ms
Range: 10 - 65535; 0= stop transmission
Ex.: 0032h =50 =50 ms

Table10: PGN 45568 Proprietarily Configurable Message 2: Message definition

Tiofrw) | Wl Pt | Rage | Dwia —. PGN 45568 Proprietarily Configurable Message 2
1A 1369 LRIEIETS g 90 02 1) 0 00 1 02 B0
4638 123 e e 207F3FF £ 00 s
= 3 [ rr
N La:r:-m}' et wurrRFFrFn | [ Bh 15k ik
bt g 35 346 1BEEDENS B ;'Wr'l"'?"l.l' S NIOTFIFFEFEE M o -|I.: |Ir..- :‘ u;l:lll II.::II -u::l"
ETESrT 1PN g O i ¥ IFF R (0 - e - — s -
siaBas Mentlfr igrmises Mesertd g g R D " etaringl] | g | T e PR ailran Seouwrra Ao
baposiz L ofIEEZIS00Es el | £7656A 72 £4.03 0000 [ | R T
] 1311511}_ PP o EVIITFAFFEFFA M 2
TR rd b L SEIOTFIFFPE R ) Trascmibsien Faie
AR 33 1EFFOB1S Bx 26 13 07 F3 FF FF FF 00 B R Y e T e e s N P
bl 3 53 1EFFOEIS B 5E 12 (07 F3 FF FF FF 00 : :
| B 28 530 1EFFOEIS Ex 2 NZOTFIFFEFFEON Proprisanily Confiquralie Mesage I
TG 59 1EFFOEIY B 6 NZOTFIFFEEFEDD
b1 3T G OIS B 56 13 07 F3 FF OF 96 00 | HTESE TR EE [ b |
i T G 1EFFOES Be 56 13 07 F3 FFFF FF D NN O T TR T Lilsigs ma) IR
L] 45 2555 1EFFOEIS En 05 1207 F3 FFFFFF OO L | - = - ”:P L
TERumAiEE T ] rem 1 L.
5 ¥ e [E1] SIsH rom—
Te Ier Deta Treervmbvsbon i (0 E2h = [06 = |68 pe
- FaEnEnen

) D

Seat by user Fig. 5: Example: How to change the transmission rate
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9. How to change the The Source Address of the sensor can be The messages must be sent:
source address configured by sending the Command Address
Message according to PGN 65240 (FED8h). Since a) Transport Protocol - Connection Management
this message is 9-bit long, it is sent by using the
Broadcast Announce Message of the Transport « ldentifier: TCECFFXXh (table11)
Protocol according to PGN 60416 and PGN 60160, « Data field: Transport Protocol - Connection
as shown in the example Fig. 6 (page 14). Management (table 12).
1Ch ECh FFh XXh
000 11 0 0 11101100 11111111 XXXX XXXX
3 bits 1 bit 1 bit 8 bits 8 bits 8 bits
- L. Reserved | Datapage | PDUformat:PDU1 | PDU specific: Destination Address
Priority: 7 Source Address
PGN 60416 (OECO0h)

Table 11: PGN 60416 Transport Protocol - Connection Management: Identifier definition
20h 0%h 00h 02h FFh D8h FEh 00h
01100111 0000 1001 0000 0000 00000010 11111111 1101 1000 11111110 0000 0000
8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits

Total
Total message Total PGN of PGN of the PGN of
Control message . the packet the packet
b . size, number | number of Reserved package
yte size, number of bytes ackets message, message message,
of bytes, LSB ytes, P LSB 9 MSB
MSB
Table 12: PGN 60416 Transport Protocol - Connection Management - Broadcast Announce Message definition
b) Transport Protocol - Data tranfer: Packet 1
« Identifier: 1CEBFFXXh (tabel13)
» Data field: Transport Protocol - Data
Transfer, packet 1 (tabel 14)
1Ch EBh FFh XXh
000 11 0 0 11101011 11111111 XXXX XXXX
3 bits 1 bit 1 bit 8 bits 8 bits 8 bits
- L. Reserved | Datapage | PDUformat:PDU1 | PDU specific: Destination Address
Priority: 7 Source Address
PGN 60160 (OEBOOh)
Table 13: PGN 60160 Transport Protocol - Data Transfer: Identifier definition
01h XXh XXh XXh 5Bh XXh XXh XXh
0000 0001 XXXX XXXX XXXX XXXX 100 X XXXX 0101 1011 XXXX X XXX XXXX XXXX XXXX XXX 0
8 bits 8 bits 8 bits 3 bits Sbits 8 bits 5 bits 3 bits 8 bits 7 bits 8 bits
. . Identify . .
Seequence lentify Identify Manufacturer ber Manufacturer Function | ECU Function Vehicle Reserved
number number, LSB | number code, LsB nMuS“B‘ ! code, MSB instance instance system bit

Table 14: PGN 60160 Transport Protocol - Data Transfer:Packet 1

14 | © Danfoss
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¢) Transport Protocol - Data tranfer: Packet 2

« Identifier: 1CEBFFXXh (tabel15)
« Data field: Transport Protocol - Data
Transfer, packet 2 (tabel 16)

02h XXh XXh FFFFFFFFFFh
00000010 X XXX XXXX XXXX XXXX MMM I I 11T 111111111111 1111 1111
8 bits 1 bit 3 bits 4 bits 8 bits
Sequence Arbitrary Industr Vehicle New
n:lmber address rou y system Source Reserved
bit group instance Address

Table 14: PGN 60416 Transport Protocol - Data Transfer:Packet 2

—A) PG 65240 Commanded Address Message

[ERA L s THEE FHIZH
7-30:41 ETE 1EFFOE1S Ex 05 1€ 04 CE FF FF FF 00 :
TIHALSE o FEINE apen U5 J01CH FFF FF OO bt b 21 (R new e (1040
T TG TRFFORNS e 08 38 00 G FFFF FF 0O Jaldla: e
T2 176 1BFFOEIS B [ 1€ 04 CE FF FF FF 00
7D TTE 1BFFE5 Ex [ 38:03.CE FFFF FF 00 b. Transpers Frobecol - Dae Trangfer: pecher |
T 3 o [ICECFFOEw 5 | 0090002 FFOEFEN 3 -
T i b (ICERFFOOEe  Sef | 0070600 & S0 00 6E 00 [+ % -~ - - '-J. ..ﬂ.l.,' . -::
T E ¢ [ICEBFFO0Ee  Sef | 02016 FFEFFEFFEF ¥ I T T e e
T3 ETR LEEE FH] £ H—— [ O 31 B8 0 EE (] B3 r i ! [ E E =
TRELTE gy TPORIE R g copere (5 3808CH FFHY FF 0O i % 3 4
THALEM [anrne, IBFOSIEES  yue. . 05 308 FFFFFF 0O C - Eg = i E
7341578 EFFOE1E Ex [ 1€ 03 CE FFFF FF [0 i £#71 & i! £ ii =] £ |z
73088 078 1EFFOEIIE Ext 1% 18108 £ FF FF FE [0 il i £ |2 =
T8k 178 {BFFOEE Eae 5 1608 CE FFFF FF 00 = L1
T30 ITR 1EFFOE1E Ext IS 1€ 04 CE FFFF FF 00
T008d 1T EFFOE1E Est 0% 1E04CB FF 55 FE OO . Frawperd Frotsood - Dot TransgfGer: pecker
2 | — - e, L L
Te erther B | R Deta - - 1 1 — | " —

CECFFID HGMIEFFOIFEN 7 »— § Bg -

H =}
AN 0 ONEI NI b E‘i Li TRELE it Z
- - T
i - | £ | 3| R |FR) 3
Fent by ey

Fig. 6: Example: How to change the Source Address
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