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SAEJ1939 UUOUOOOon

pgn61443 — Electronic EngineController #2 — EEC2 -

Transmission Repetition Rate: 50ms 000000

Data Length: 8 Bytes 000000 CAN OO00ODOOoOooon
Data Page: 0 >00dd PGN OOOO0O DPO

PDU Format: 240 ->PDU OO0 PDULl O <240 OO PDU2

[1240~255 0JOO CAN OOOO PFUO

PDU Specific: 3 ->PDU 0O 00O 0O PF<240 ODA[240< PF< 255]
Oodn

Default Priority: 3 >0gg

Parameter Group Number: 61443 (OOF003 15) ->PGN

Bit Start Position / Byte Length SPNDescription SPN OO0

0 SPN O 0 >0gogg

1.1 2 bits Accelerator Pedal Low Idle

Switch 558 >1.1 dddooooood

1.3 2 bits Accelerator Pedal Kickdown

Switch 559 ->2bits OO0 SPN OOOOOOO

1.5 2 bits Road Speed Limit 1437



2 1 byte Accelerator Pedal Position 91

3 1 byte Percent Load at Current Speed 92
4 1 byte Remote Accelerator 974
spn9l1 - Accelerator PedalPosition — The ratio of actual acceleratorpedal position to

maximum pedal position. Although it is used as an input to determine transmission and

ASRalgorithms about driver ‘ s actions.

Data Length: 1 Bytes ->SPN 000400 ooo
Resolution: 0.4%/ bit, O offset S>O0do0oooon

Data Range: 0 t0100% S0ogdodoooooon
Type: Measured

Suspect Parameter Number: 91 ->SPN [

Parameter Group Number: [61443] 000 PGN O

O SPN OUO0O CAN UU0U0oogobobtuobodobooonon
goooogad J1939 0 U

0.1000 1 OCF00300x Rx d8 7DC3 CO 2D FFFFFFFF
00000

ooooooad
ooood

oo
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J1939 Data Message Interpretation

An actual J1939 Message using CANalyzer

0.1000 1 OCFEEE((Ox Rx dé 7D EO CO 2D FF FF FF FF
il !

& ¢ \
ff L1 = _'ll.-"F
TimeDate Header
Stamp Information Data
CANalyzer Received from the
Channel sourceaddress
Looking firstly at the header information. Let’s look at PGN
0C FEEE 00 i
£ e A .' standard
—y— "I i Nt
Priority 011 or ThePGN1s Source address 00
3 in Decimal FEEEn whichis = EngineECM
PGN 65262«
OO0 PGNO
pagn65262 — Engine Temperature #1- ET1 -
Transmission Repatition Rata: 18
Data Length: & Bytes
Data Page: 0
PDU Format: 254
PDU Specific: 238
Default Priority: 6
Parameter Group Number: 65262 (DOFEEE)
Bit Start Position / Byte Length SPN Description SPN
1 1 byte Engmne Coolant Temperaturs 110
2 1 byte /Fuel Temperature 174
3-—4 ? bytes +Engne Oil Temperature 175
-6 2 byte ,-"u { Turbo Ol Temperature 176
f 1 byte | I'\ |\ Engme Intercooler Temperature 52
8 1 byte ‘x\\Engne Imtercooler Thermostat Opening 1134
\ elc.

L 2
¥
Looking at the data from the previous slide TDEO CO2DFFFFFF FF

From hereit’s a matter of looking up the SPN to interpret the specific informationi.e. Coolant Temp.

SPN1100 U O



spn110- Engine Coolant Temp — Temperature of liquid found in engine coolant system.

1 Bvtein length |
Le XXXX XXXX

How to convert the Byte into
useful information. See Below

Data Length: 1 Byte -

Resolution: 1 deg C/ bit, -40 deg C offsst
Data Range: 4010 210deg C e
Type: Measured "
Suspect Parameter Number. 110

Parameter Group Number: [65262]

PGN No from previous shde

From the previous slide the Coolant Temperature Data was “7D".

To convert information Hence: 7D (0111 1101)
Convert to Dec: TD Hex = 125 Dec

-Covert Binary to Decimal

: , Multiply by 1: 125x1=125
-Multiply by Resolution Add -40: 125 - 40 = 85
-Add Offset Result: 85deg C

SPN175]

spn175— Engine Oil Temperature 1 — Temperature of the engine lubricant.

|-l Bvtein length

—

Data Length: 2 Byte ) E: :Ei

Resolution: 0.03125 deg C / bit, -E?E‘deg C offset :

?ata e ;'1:3 - FE DR » ~ How to convert the Bvte into
ype: asur - o ,

Suspect Parameter Number: 175 T

Parameter Group Number: [65262] . PGN No from previous slide

From the previous slide the Engine Oil Temperature Data was “C0 2D".
However as this is an SPN you reverse the order of bytes to translate it into

a useful value ie 2D CO

To convert information E‘E nee: -

ST ool ol . onvert to Dec:
i A S Multiply by 0.03125:
-Multiply by Resolution Add -273:

-Add Offset Result:

SAE J1939 OO OO (O)

2D CO

ED Cﬂﬂtx = 11?11 B
11712 x 0.03125 = 366
366-273=93

93 deg C (200 degF)

J1939

>pgn0 - TSC1
>pgn65226 -DM1

>pgn60160 & pgn60471 — TP.BAM




pgn0 - TSC1 /

TSCiuunogougogd

0000 (0% -> 100%)

-0000 (00O ->000)

.00 /0000 (0000000 )

000 10000000000000000000000
20000000000000000000

oo uoboouon

pgn0 -Torque/Speed Control #1 - TSC1 -

Transmission Repetition Rate: when active; 10 ms to engine, 50ms toretarder

Data Length: 8 bytes

Data Page: 0

PDU Format: 0

PDU Specific: DA

Default Priority: 3

Parameter Group Number: 0 (000000 16)

Bit Start Position /Bytes Length SPNDescription SPN
1.1 2 bits OverrideControl Mode 695

1.3 2 bits RequestedSpeed Control Conditions 696

1.5 2 bits OverrideControl Mode Priority 897

2-3 2 bytes RequestedSpeed/Speed Limit 898

4 1 byte RequestedTorque/Torque Limit 518

goggogoaad

bt

0 0 4 0 ‘ 8 O . FRN—— Hex

L "y
v

s » [ .

U{_l{_][}‘{l{i‘{){_l‘ 0100 0000 0011 1000 ‘ { 001 Ull{i ‘ .... Bmary
B %

fJI[.':;ILﬂ | THEA | Bl HEEE | ﬁ?ﬂﬂﬂ?ﬁ[é l




00 SPNO O

SPNG695 - Override Control Mode
00 — Override disable

01 — Speed Control — Governs to a desiredSpeed
10 — Torque Control — Maintains a desired Torque value
11 — Speed/Torque Limit Control — Controls to the lowest value.

SPN897 -Override Control Mode Priority

00 — Highest Priority

01 — High Priority

10 — Medium Priority

11 — Low Priority
SPN696 - Requested Speed Control Conditions

Basedon these bits (bits 4,3 in byte 1) up to Four (4) different ASGgainsets can be
applied DYNAMICALLY.

00 =Gainset 1

01 =Gainset2

10 =Gainset 3

11 =Gainset 4

This can be a significant advantage when the TSC1 is being used in speed control

toaccomplish the ap plication s intended function.

Ex: Improve load pickup during loadedoperations and then switch to differentgainsetfor
stability during light loading.
spn898- Requested Speed/Speed Limit -

This is the engine speed which the engine is expected to operate at ifthe speed control
mode is active or the engine speed which the engine is not expected to exceed if the

speed limit mode is active.

Data Length: 2bytes

Resolution: 0.125 rpm/bit , O offset

Data Range: 0 to 8,031.875 rpm

Type: Status

Suspect Parameter Number: 898

Parameter Group Number: [0] ->PGN No from previous slide
Asthis is an SPN, don ‘* tforget to Byte Swap when converting hence 010000000011

1000 swapped is 0011 1000 01000000



To convert information
-CovertBinary to Decimal
-Multiplyby Resolution
-AddOffset
Hence: 00111000 0100 0000 =38 40n
Convertto Dec: 3840n = 14400 Dec
Multiply by 0.125:  14400x 0.125 = 1800
Add 0: 1800 + 0 =1800
Result: 1800 rpm
spn518 -Requested Torque/Torque Limit - This is the engine torque at which the engine is expected to
operate ifthe torque control mode is active or the engine torque which the engine is notexpected to

exceed if the torque limit mode is active.

Data Length: 1 byte

Resolution: 1 %l/bit , -125 % offset

Data Range: -1251t0 125 %

Operating Range: 0 to 125% engine torquerequests

Type: Status

Suspect Parameter Number: 518

Parameter Group Number: [0] ->PGN No from previous slide
Hence: 10010110 = 96n

Convert to Dec: 96 = 150 Dec
Multiply by 1:  150x 1 = 150
Add -125: 150 -125 =25

Result: 25% TQ

SAE J1939 0000 (O)

J1939

J1939 UUubuooooood

-ogotd 1-DM1 - 000000



-gogg 2-bDM2 - O0O0O0oggd

-goug 3-DM3 - OJU0oboggogoon

googogon DM1 OO0OO0O0OOO0OO0OOO0

DM1 OO0 PGN65226 or FECAh D DODOOOOOO

PGN 65226

pgn65226

J1939-73 U 0OU

— Active DiagnosticTrouble Codes — DM1

Transmission Repetition Rate: When a fault goes Active/lnactive & 1swhile active.

Data Length: Variable
Data page: 0
PDU Format: 254

PDU Specific: 202

Default Priority: 6

Parameter Group Number: 65226 (OOFECA 15)

Byte: 1 LampStatus

Byte: 2 Reserved

Bytes: 3-5 SPN and FMI
Byte: 6 Bit:8 SPNConversion

Byte: 6 Bits:1 -7 Occurrence Count

00000101 11111111 00000000 01001111 00100011 10000010 |

i

]

5 COooumence
L-onsmnl

Lamp Resereed [ | 5PN | FMI

Sratus

Job 1.0o0obobouoobouobooobogoon Ooodd 0bO 12 34567 8...( O

0) 0
2.0000000000000000000 000 00000 87654321( O)O

Joooouooono stugubobugoobogd wwoougoon e sud

O 1000

gooooobgoooby oobouoooobod boooobobdod bobogdod

ooootoobobogdn

3J1939 Lo buoobobouooon

oooougboooooon SAAl UL U0OUOLUOnd AlBAL OO oooon

Jougbodobooobobouobouoooon 16 U0 32 00000000000

ooogodgn  SPNO



Bytel — Lamp Status

8Bitsl — 2 Protection Lamp OOoodad
8Bits3 — 4  Amber Warning Lamp Joooooon
8Bits5 — 6 Red Stop Lamp OO000000
8§Bits7 — 8  Malfunction Indicator Lamp Joooood
‘ rawb
rewb MewWIud
JugicajoL Keq 2tob WIIPSL rewb YIWPeL rauwb e O’
| PERENSEY \ | i blojscjiou [swb suq [ps
\ \ / HeWUCs IU [uI2 C926 [P6
0d — [swb OU
00/00[01]01 o= b ot
Bytes 3-5
0000 0000 01001111 0010 0011
SPN FMI

01900000000 0oooobooong  SPN ObOoogod

Jdodododobiligoobotobtoboobouobobodog oz20b00

Jbobgtdbubootdtdbootgdbobotgtdbbootutdood 03000

Juootdbogdbotoubotbootdogd 4000 odboodotgd

oottt otdboggbtobotdboodogd HREN

Jbobotgtdbobotdtl bbb botddbootgtdbootdtdbo

Jootdogdbotd botdbogtubtubotdbogdbobotdboogd

bbbttt ootgdood OO0 511 O SPN

OO0 SPNOOOOOOO SAEJ1S87 UUOOUOODOOOOO PID O

Jododotdno gbobobobtobtobtob ououoguo  SAE



J1587 U000 PID91 OO SPN UOOOOOOO SPN910O 00O
OO0 SPN OO 512 0000 od oboboodooooobood o0

Juoouoogbdgboodn 520192 [ 524287, 00O 4096 OO

W E - 19 1
e | SPN / {i
WAE I 0—524287
aEiVR s

0] 5 5 5 - 1214

Bk o 5.7.1 fi5.7.2

O FMI ODOOO SPN UObO0OOO0OUOOO0OOOOOO0OO0OOOO

Jbobotgtdbobotdtl bbb botddbootgtdbootdtdbo

Jootdbogtdbtgbotdbogtbtubotdbogubtobotdboogd

FMI OSPN O0O0OO00O000oOO0oodoodgooboogdoogd

oottt FMI OO0 CATARC 0O00O0O

oggg S5 [
gy 1FMI O O
oot 00 31
0o HEN

Ooogood 1215

-Jooooooooooon CAN OO0 0Oooon

06 JO0O0OO0OO0 —OO [

The Suspect Parameter Number (SPN) is converted into decimal depending on the
Conversion Bit [ 6.80 .
Byte 6, Bit8 [ tells us which method isused interpret the SPN [

All Mid-Range and Heavy Duty will have a ?0 “ in this gam hence Conversion Method O



(J1939 Version 4) [
All High Horse Power  will have a ?1 * In this position hence Conversion Method 1 (J1939

Version 1) [

Used by Mid-Range and Heavy Duty (QSB, QSC, QSM, QSX) O

SPN FMI
01110101 00000010 000D 1100

| Lowest Order |  Middle Order | HErEEEt
er

SPN =000 00000010 01110101 =629

FMI=01100=12
SPN 629, FMI 12 = Fault Code 111 — Engine Control Module

— Criticalinternal Failure

Used by High Horse Power (QSK, QST, QSKV) 0

SPN FMI
00000000 01001110 1010 1100

N ' i

| HighestOrder | Middle Order L;w;est
rcer

SPN = 0000 0000 0100 1110 101 =629

FMI =0 1100 =12

SPN 629, FMI 12 = Fault Code 111 - Engine Control Module

— Criticalinternal Failure

goooodd e80 1000000 2000 O0OUOUOOoOOobUOOOooLoLoOn
Jooood CAN Oooougoooon e oooond —oOood



Byte 6, Bits 1 -7

Tellus how many times the fault has occurred.

Youcan directly convert this into decimal .

1.e.000 0010 = 2, hence this fault has occurred twice.

000 0010

QOccurrences

00
Example: (QSM,QSX,QSC,QSB) [

From CANalyzer:

8200 02

0.1000 1 OCFECAOOX BRx d 8|05 EF 79 02 03(32) FF FF

o0Q0oO101| 11111111} O111 1001 QOOQ0CQOLO Q000 D011 ﬂ'bﬁlﬂﬂﬂlﬂ

Lamp Reserved SPN
Status

Lamp Status = 0000 0101 = Amber Lamp On
Protect Lamp On

SPN=000000000100111 1001 =633
FMI=00011=3

Occurrence Count=0000010=2
SPN Conversion Method =0

Example: (QSKV orHHP) [0

FMI

oA

<2 ot i

Occurrence

Count

1111 1111 11111111



From CANalyzer:

0.1000 1 LCEECALLDE He d 8|05 FF 00 4F 23 BZ FF FF

Q000101 1111 1111 | QOO GOOD O100 1111 OO1QO0D1Y 1QODO0O10 11111111 11111111
Lamp Reserved SPN FMI |5 | Occurrence
Status P Count

N

Lamp Status = 00000101 = Amber Lamp On
Protect Lamp On

< ZOonN

SPN=000000000100 1111001 =633
FMI=00011=3

Occurrence Count=0000010=2
SPN Conversion Method = 1
FMI Code Description

0 DataValid but above Normal Operating Range

1 DataValid but below Normal Operating Range

N

DataErratic, Intermittent or Incorrect

Voltageabove Normal or Shorted to High Source
Voltagebelow Normal or Shorted to Low Source
Currentbelow Normal or Open Circuit

Currentabove Normal or Grounded Circuit
MechanicalSystem Not Responding or out of adjustment

Abnormalfrequency or pulse width or period

© o0 N oo o b~ W

AbnormalUpdate Rate

10 AbnormalRate of Change

11 RootCause Not Know

12 BadIntelligent Device or Component

13 Outof Calibration

14  Speciallnstructions

15 DataValid But Above Normal Operating Range (Least Severe Level)
16 DataValid But Above Normal Operating Range (Moderate Sever Level)
17 DataValid But Below Normal Operating Range (Least Severe Level)

18 DataValid But Below Normal Operating Range (Moderate Severe Level)



SAE J1939 0000 (O)

Jodudunoh

pgn60416 (EC00,) — Transport pgn60160 (EBOO,,) -
Protocol - Connection Transport Protocol -
Management (TP.CM) Data Transfer (TP.DT)

BERERENIGEREER % £UEE

A

1.pgn60416 — ConnectionManagement

Parameter Group Name: Transport Protocol—Connection Management (TP.CM)
Used for the transfer of Parameler Groups that have 9 bytes
or more of data

Transmission repelition rate Per the Parameter Group Number Lo be transferred

Data langth 8 bytas

Data Page: 0

PDU Format: 236

PDU Spacific: Destination Addrass

Default priority. [

Parameter Group Mumber 60416 (ECDDE)

Broadcast Announce Message (TF.CM BAM J| Global Destmaton |

Byta- 1 Control byte = 32 Broadcast Announce Message
23 Total message sze, number of bytes (9 to 1 f85)
4 Total number of packets (2 to 255)
il Reserved (FF,g)

F f e 6-8 Parameter Group Number (pan) of the packeted message. | he
massage & bvie swapped (N reverss )
f {f f
| |
|
v |

S | . -
20160004 FF CATE 00
00100000 0001 0110 Q000000 Q0000100 11111111 11001010 11111110 00000000

2.pgn60160 — Data Transfer

CAFE 00 byte swapped 1s 00 FE CA or
pEn63226 - Active Diagnostic Trouble Codes




Parameter Group Name:
Transmission repetition rate:

Data length: 8 bytes
Data Page: 0

PDU Format: 2335
POU specifisd field:

Default priority: 7
Parameter GI'CII.IP MNumber:

Data ranges for parameters usad by this Group Function:

Byte: 1 Sequence Number filto 255/ (1 byte)
2-8 Packetlized Data (7 bytes).

60160 (ES00-.)

Destination address

Transport Protocol—Data Transfer (TP.DT)
Per the Parameter Group Number o be transferred

Note the last packet of a multipacket Paramater Group may require lass than 8 data bytes.

The extra bytes should be filled with FFs

Dlllf& FF 00 4F 23 82

FF

Place holders

Dﬂﬂﬂﬂm}ilﬂﬂﬂ-l 0101 1111 1111 OO00 000001001111 QO10 0011 10000010 1111 1111

T

—

_v_

Data

3.

TIMESTAMP FRAME PRI DP PDUF PDUS

2B 5F2 9 6 0
285F32 9 3 0
285F32 9 6 ©
2B5F3C 9 3 0
2B5F45 9 6 0
285F46 9 3 | 0
285F50 9 5 0
2B 5F5A 9 3| 0
2B 5F64 9 6 0
285F68 9 6 0
2B5FGA 9 65 0O
2B5FGE 9 3 0
2B 5F6F 9 3| 0
285F82 9 3 0
2B5FBC 9 65 0O
2B5F97 9 3| 0
2B5FA( 9 3 0
2B5FA4 9 6 0
2B5FAA 9 3 0
DB5FB4 9 6 O

FE
FO
EC
FO
FE
FO
FE
FQ
FE
EB
FE
FO
FO
FO
FE
FO
FO
EB
FO
FE

r

888888888 188888128888

T M W W " 1

SA

DATA
36 OC FF FF FF FF FF FF
F9 7D 7D 79 30 FF FF FF
20 0 00 02 FF CA FE 00
FD 00 00 FF FF FF FF FF
FF FF FF FF FF E2 44 FF
F9 7D 7D 79 30 FF FF FF
70 EO 2E 7D FF FF FF FF
F9 7D 7D 79 30 FF FF FF
FF FF FF 00 00 FF FF FF
01 10 FF 00 4F 27 81 00
50 45 28 45 88 44 DB 44
F9 7D 7D 79 30 FF FF FF
FD 00 00 FF FF FF FF FF
F9 7D 7D 79 30 FF FF FF
39 OC FF FF FF FF FF FF
F9 7D 7D 79 30 FF FF FF
FD 00 00 FF FF FF FF FF
02 47 678100 0D A1 81
F9 7D 7D 79 30 FF FF FF
FF FF 00 71 FF FF OA FF

Note:The Data Packets may not follow immediately after the Broadcast message



(AERNRERNENEN

EC 00 20,05 00‘02\FF|CA FE 00
|
20 = 32 (gecy Indicates that 1t 18 a BAM message
OE 00 =00 OE when 1t 1s byte swapped

=14 4. bvtes of data transmitted

02 =2 (4ec) Packets of data to follow
CAFE 00 =00 I'E CA when 1t 1s byte swapped
=pen63226 — Active Trouble Codes
2000000
EB 00 0110 FF 00 4F 27 81 00
EB 00 024F 67 81 00 OD A1 81
Indicates the Orderthe Data . Interpretdata as per pgnB5226
Facketsshouldbe reassembled

'l(}‘FF 004F 27 81 004F 67 81 ‘O[} OD AL 81

10 = 0001 0000 = Red Lamp On
FF =Reserved
00 4F 27 81 =0000 00000100 1111 U'l]lpﬂ'lll 1000 0001
=SPN 633, FMI 7. Conv Bit 1, Oce 1
=Fault Code 514
00 4F 67 81 =5PN 635, FMI 7, Conv Bit 1, Occ | (Fault Code 112)

000D Al Bl =SPN 109, FMI 1, Conv Bit 1, Occ 1 (Fault Code 233)



SAE J1939 0000 (O)

PGN

Request PGN

18EA0000x Tx d8 E5FE 00 FF FF FF FF FF
PGN in HEX byte swépped i.e. Ehgine Source Address

PGN 65253 equals FEES hex ...
hence swapped isES FE

SPN 247 (R) Engine Total Hours of Operation
Accumulated time of cperation of engine

Data Length 4 brytes

R el Ly D.05 heibit, O offsast

Dala Hange D 1o 210,554 060 75 hi Operallonal Range  3ame 35 dala range
Typ&: Measured

Supporting inficrmation:
PGN 65263

Joogtdbobodgtdtutn dbootgtdbbodotdtddh bbgtdd

Jododod pGNOOOOOOO NACKUOOOOOOOOOO

PGNI OO pPGNUOUOUOODOOOOODOUOOOOOOOOOO CANL

Jo0o0odoododn oooooboogod  pGNOOOOOO NACK

0o



HRN

E1 SAE J1939 Ml mI K
Table 1 The structure of SAE J1939

p4LE 1

Ak

J 1934

J 1939-01
J 1935-02
J 1539-11
1 1939-12
J 1939-13
J 193821
§1935-31
1 1939-T1
§ 1039-72
J 1939-73
1 1939-81

HMEANET No3o M 08 4
i T rERER
FREREFEHEG ARG

A ol 15 0 R A Y

WRE A M 250 kb/s 8157 B
WHEE M 250 kb/e B0 S 0248
SRR ARiEEED

B0 O R R L B R T

RISE R RIERENE N & B
LFN TR R RS W E X
B R

e WE R e B EX
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