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Controllor Area Network Protocol for Powertrain System
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Abstract: The basic principle of designing controller area network(CAN)-bus protocol is given. Considering the control characteris-
tics of electric vehicles, the recommended network topologies of power train system are designed separately for three kinds of elec-
tric vehicles including hybrid electric vehicle, pure electric vehicle and fuel cell vehicle. Due to the disagreement on designing the
application layer protocol of electric vehicles at present, a general protocol is proposed based on J1939, which can be applied on the
power train system of hybrid electric vehicle, pure electric vehicle and fuel cell vehicle, etc. Meanwhile, the protocol is also compati-
ble with conventional vehicle power train. Considering the topologies and control parameters of three kinds of electric vehicles suffi-
ciently, and taking full advantage of CAN bus communication, the nodes’ source address, output parameters and parameter groups
are all defined clearly in the general protocol. Under the baud rate of 500 kb/s, the protocol is validated through the experiments in
both CANoe and hardware-in-the-loop platform which has been independently developed. The result shows that the communic ation
performance fulfills the real-time requirements for control.
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R, EAZARIE LBIINARMSLHIGEAEE
R maRE L. BENERENHREL TR
SHB, B 863 AHBEMMEE HELHFRE
T-®REHAE, FERATHINAY, HEZ
S8/ CAN B&NARMNRHIEHAGE—.
SE HEF T R SN 1 B RS (8 A RS U
H, MFRERBRETUHEESIER, B
F— PR, RERFSIRENIURRRE
FHRERMELAEXL.

A EBHIEEFHHELRN, ERIT=
KEHERENNBBRENB R EME, ET
J1939 #ilE TEA THRINRENEANAEH
FEILREARR T Z AT AT

1 el s R A R

CAN il mslE—MEENER. iR
BENMNHAR=/AE. CAN Pl 1S011898-1 %t
BEERENTEBANEX. FERTEN, FHix
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WHAHH.
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H#T CAN 9 EECSt D2 g, 78
N E PR, XERE— RS YEERTE
M HBRE X, BERKtHEEE. TEREHN
H. AFMEERER. KRAKEURBFES,
tedn 31939 MHAVMEEME: R AL LS
A8, B8 EEE S HF % 5 T (Electronic
control unit, ECU$(EH &% 4 30 1 &N KA
FRAEFEPLN 120 Q FIRERNARL, KinHBMHEMEH
120 Q: MR EUNZE—NMRERBENE
FE 45 LR S B A IR S 25
12 NAR

N 2 SERAR R S B SRAR
WP RBMBEREDIE, BTRLFAINARR
KEIXBEME, CAN Bt A XA A Bt B B A R
. T EFFARME@R J1939. DeviceNet F)KH L H
ERTHENNESE. ZXRHEEDHHERE
45 (R R BSCHEA 11939 MIYE, RaEE =K
EVERB RIS A, BB ERENSA
WM, AEANTAHRE SRR [
TSR & ABEAME LR ER. B
MM EERE. SRR A EEENERE

HEGE, FEHRIRIRAF(Identifier, D)2 AL, EXHE
B RERESS5HENBHXRE,

71939 #1845 CAN B F 29 47 ID FIXE B % B
e 1 FiR.

ID |
PRPEERRRINDIRNBERE

CAN \gl7{6| slal3 (2| 1]ofo1s| 7 6[s|a[3[2| 1|o[°|B7|6F[*FP | [°

N9 | p aa PF PS SA

Bl 1 J1939 Hhidl 5 CAN tHill 89 29 {7 ID HISTRE X &

e N i B AR T .

(1) 37 A ¥E Ik (Source address, SA). MZEH #)
— MR EST AW —/ SA, EEBHT Ak
ERWAMEEMNREF, EENHBRMTT St
BN, R 11939 CEE X, MRRMEA 11939 B
XMtk BE £AThEEK ECU, WTLAfER 24
#uhk, HATDAERE LF ALk, Friitke XEH
208~231 XRE T~ B AHENTTE bt

(2) REFPronty, P). MERIE 8K, BF
g% 0 MEARY 7, MIXMAELTLURE, FiANE
FIFER B CBERER N 3, IEFRHN. ¥
AR, ERFMNERSCHBRENERN 6, BER
XHSERHERTLE LB RINER: BARERH
Bin#srd, FRFEAIE R R RIRIMESR 7.

(3) ¥4 e X kG, X& ECU RS H
e i, REFMHFAINGHSE, HRBUEER
FERANBHEURB TR FRENKNSHRER
—ANSEAP, XETURORIHEE, BES
KO FHSEARER AR 8 NF IR
®E, REBHEXNOSERER—-AN, XEXRE
¥R, B —80F WAL, LUEERAITBE.

2 ¥ 4 Y5 (Parameter group number, PGN)H]
HELEBSHAMEERERSE, PGN SHK
¥4 28 7048 2 (Protocol data unit format, PF)FIHHY
42 B 7045 E 8 (Protocol data unit specific, PS)B
EERILRRE, HRERT (T BERE -0 —1%
%) KA R AT LU ECAR R PGN 5.

2 HINRESN B RARGEM SR
23

R EEME R, AARPIELESEMT S|
HURENBER, B ERHB R E, REEHITI6E
I SCER LA B SERHE S TR R4 & A TheeiE S, &
2 AR TRENNEENHEBEHRAEEERN
CAN RBEEMLImIb M.
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CAN Bk | ! | 3 S, FHE AR 208~231 KERT AR
SO RENTEL, BHPRHEN . Ba
500 kb/s -
GA:239) | |gags | |GA:20)] [©AT2) M A TR AL, FEA s HLI IS

(SA : 243)

B2 BEINEEHNERRREENMBIHEEH

B R EHRER CAN RERMEHas
BERHIR. MERhASIPZREE. DC/DC #H
2. HIZHBHHIFE RS (Anti-lock brake system, ABS)
FHIE. BEylEsE. ERETERE. E4E
BENERRERE: HBFNRENNBFEESE.
ABS 3%, BRMETERS. My HRNY
BRERE.

R B I R HE M B IR NS A RAR R
E, MREBZETEKEHAMIIRERR, RERFKN
A&, WREETLARNEmEED, Hindm
BRI P T RTER BEEES, K
RERIANEHELL I ABS #4128, BREEFE.

3 HBNRENENEHREME L
ZBfE M)

SZE=RENENT R, RERFDHIE
RIBRIRN, HleER TR ER S NERNA
Bl O HEENAE ECU MMt RE
ECU #ith BB URSHA € SCREE T BB M
2, BRAREMEREHRETEHATSY, &
SHA CAN BREHMS. KHIGREERRH
I R SUBIR SO, e rp AEAg 2R SOl ID 59
R ARSI PGN —— X, THESSHH B
5 AR S T A5 B LA E
3.1 TREMHEEX

R 1 RBEEFAREA BN ECU ¥ K4 KA
SRR, KPR, TER

b 3k 1 4 8 3L/ K BBl — 14 4k (Integrated starter
and generator, ISG) £ FIVE Huht .

£1 BHREVIRBUIER

SAE J1939 B X

ECU &% it
REMLEH 8 0
TE R 3
ABS #5132 11
AENFE 23
TERFAN 24
BREErE 40

FEX

EClJ &% B suhk
B 208
8% 2R 209
AMT B3 210
zomy 211
DC/DCAL 214
DC/DC#2 215
RN RS 216
il ulak 3 217
B Bh LIS HIE#1 239
Gk AE ) 240
e LI 243 241
ISG #4(3% 242
FLREE R 243
F i EE R 244
B EEREN 245
et R g 246

¥ : AMT——Automated mechanical transmission, & B8R4 ER.

32 BECUMHSEENX
RIEENKERELROBHIIRE, XEAN
FRPAHSER, BEROATHAREEER
HREIELE LRGES, HigeE S0 E L.
RIFE. FSRYMURGESHEELE. FEEHE
NMMPEE, R2AHTEESHRT AKELSH
RR. FEHEMLE, &7 AREUEZSEIE.

R2 BEDHBRNRORHESR

5% FEEE  BIFE yms DYE YK IE Ibit FEEHE W R /% B #rihit
BEEHERE R 100 — 2 TH/ERIHE - I
ERIBTH R&ME 10 - 4 i/ E R - I |
BESMFE PR 10 0.4 %/bit 8 0~100% 0 I
REWLIEshies RAME 10 — 2 BER AR - I
REHL B irE i RE BIEE 10 0.125 /min/bit 16 0~~8 031.876 r/min 0 RaHl

KHHERHEESLE  WRHE WiEfE 10 1% /bit

8 ~125%~125% -125 Rz
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3.3 ECUS¥HBERMENX

BRAFA 11939 BEEXH R MBS HEAEENR
L. BEBRESHBEET ARE), KT
X 45 NS H. ARET BAE, SHHK PDU
M PF {0 241 FF8h, BI2MEA PDU2 A
f&4), PS HEHERFERIEFHSHH e X
HHF RS, EREDUEREBHOTE. RS
REFET B ERFIS. R ZH 2. ABS.
MBI ERMRFINL. B hERMERE. HIIH. ISG.
DC/DC. #&HBA. CAN (URMITER R
PR IR S BE PS(A O FF8R). IR, LA 100 ms K RIHT
R, BENSRANFAFHBS, RIFENF
100 ms B PS EEHLE /D, BIFEXT 100 ms ) PS
BB K. ETEESHBERESE XK PDU LB
£, N PS HEERHEE.

BRATR SR FTHENR 8 M7, ¥#
K—KBE—NFHRE, HTRHPBITEXAR
BEG R TERLHER.

RTRIE R3R5HTEESHBTANS
BARR. BERHNBTRANSEAR TR
BREAZTEEHETHHEEHNEE, nEd
SHA VCUI, BEEHIRN KRR
RERIEEE RG0S REBER S RO,
HABHR Y A28 4E, TERTHENBEE
HBNTANRBEE, WEBTRESHA MCI
HRE X T AN LR/ RTRIE R BB ERE.
HEIHBTRK. BIHIERRERE. REhHLLhrs
HEER. RESEHRT AN RBUE B L AR
& BERBRTRAMREROSERS, X323
N BRARGEHI BT S

3 EERHBTASKEARRER

BYHAR ﬂﬁ: PGN P PF  PS e
¥ & B4
8-7 B EHIERE
1 6-3 FHBITERA
2-1 RENFLE B F
2 - b L X E AT ST R
BELHIE: VCUI 10 61 696 3 241 0 3 — HERRIFFE
. . REBLE AR
B
56 - RHYLEARHE
7-8 — HE X
EXEHazif: veu2 10 61 697 3 241 1
BESEME R VCU3 50 61698 3 241 2
K% ISG: VCU4 20 61699 3 241 3
B354 DC/DC: VCUS 50 61700 3 241 4
BEfFE: VCU6 100 61701 3 241 5
BEERHER: veur 50 61702 3 241 6
BEBHHEHER: VCU 10 61703 6 241 7
BESHFXEBRE: VCUI 500 61777 6 241 81
BELEIE=RFF: VCUIO WERNE 61 796 7 241 100

4 BEREHRKITT SN

ATRIEHKAITH, £ Vector 2 R K
CANoe #1H EFRHMAEERFE G L2 5k
FrElE s BB AREEF L, #H1T CAN B4
BERR. RRPEH=REZEEHN N ERRE
BEKMERINGH, BT3HERARGEN LM
FIERBH, BRBEIFRREN 500 kb/s.

R ABIEE, TREHERENE, B
CANoe {iE, &il Bus Statistics & 0. Trace & DO
#0 Graphics & OB B £ k¥ B Sk H1E L.

. MBEXRFERBFEHAEEFRNET CAN
REMBEETEeMNWE 3). & AKA 16 it

2R+CAN BFEDONEMASEH; LA PC ILHRE
SiA S5 mT @it 100 BASE LAAN B E &1
ANEEA. ERKERFE LEERMITR
CANalyzer SER U B ERIBITHE L.
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HUBESH

LUBEEINEERG, B 4. 5 2 5i#& CANoe
HEMMBEXRRRTAEABERFHEN
BHA.

Bus Statistacs

CER

&=
~

Busload [%] 25.
Peakload (%] 25.
Std Data [fr/s] 0
Std. Data [total] O
Ext. Data [fr/s] 1012
Ext. Data [total] 437184

88

Std Remote [fr/s] 0
Std. Remote [total] O
Ext. Remote [fr/s] 0
Ext. Remote [total] O
Errorframe [fr/s] 0
Errorframes [total] 0
Chip state Simulated

NOOOCODOO0O0 D OIO

£

Bl 4 CANoe (HEIRE D& MBENFITE

% Bus Statistics

CAN 1
Busiocad (% 26.73
Peakload [%] 26.78
Std. Data [fr/s) 0
Std. Data {totall 0
Ext. Data [fr/s] 944
Ext. Data [total] 746106
§td. Remote [fr/s] 0

Std. Remote (totgl! 0
Bxt. Remote [fr/s! 0
Ext. Remote [total] 0
Errorframe [fr/s] 0
Errorframes .tctai] 0

A

Chip state ctive Active

Bs MABEFRFERRELEERNTY N

HT 10 ms HEA LR R E KR E, WHIFFE
FHH 10 ms B K AMBEEEI. B 6. TR
PRI T X 10 ms B —— a4
#1(Electromotor torque and speed control #1, ETSC1)
HI R B i 2%

10.6
04 EIT R
E i 1
5102
iy
®
5 100
)
o 9.8.
9.6/1
0 100 300 300 300500 600
WK /s
B 6 CANoe {i3iREH 8 ETSCI KB 3h
10.15 ]
w 10.10F |
S 10.05 l
£ 10.00} : ;
B ‘
0 9.95F
fg 9.90+
985k
1 P IR 1 |
0 200 400 600 800
WA | /s

BT MBERTEREPHE ETSCI KA,

MNARERATUEN, =ZXKEHREFNHBK
RERGERENSEHEHNT, HTHRRHNE
RIEH LR, SHBWLENEER, ATRIET
A R R

5 4w

(1) £ H%IE CAN BEINMEREN, 2371
BRIt BENEE. BEMREARNERSE=
RANEENNERARKHENNERIPEN. &
*t BT R EIEENAEMIIAE—IR, HIEh
MEEFHHBBERSE CAN BE&FBRMN, &)
T 11939, ARGERTAHEINE. BREFHHNKR
ERBRE R E =R EHENRE, REK 18637
HRIEZNEEERETMPH “ By EME. R,
iR REHFRBER, ERINEEERETHR
R .

Q) AREEHENEERRN, FE%E
SREMETREENNEEHEUNBHTRS
¥, RANZELFA CAN BREHRDS, $IEEHT
BENEES A RERNA R AR
WHEFNEESA ECU fiREbt 4 A2, ECU Biths
BURBHEAZ—RINEESH, FREGERR
PIE Y W E T

(3) TERERIIEH A 500 kb/s BT, 43 HI7E CANoe
A EFREMBIER T E L35 A8 A il
HATIRAR, WHHCREEABE. QEFHL
B, URMENHERERNTE 10 ms HEKA
Wk EhE N, WTUBHER: IUSMERTT,
AU S HESR, TH#E—SRNHATFEE, #
HH B E ENRERE R HEL TR

(4) BEHEEHBRAL CAN BENER
EEH—PSRLNYT BEMTT, eSS
Wi ThRERT MY BT RIFE. A 4h, BEEREEILKA
Wik, HMREESBENERERHEHT, &
ST RENRAHE A,

8 £ X B
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