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AR A 00 20 SCRF TSO 15765 %383 487 0C AL P41, WL Figure 1.

baudralTRecnrﬁ @

itk q@ Initielization sequence
Functional 11 bit CAN identifier
[ request message ‘ TX error
™ Llrone
11 bit CAN identifier
Q verification procedure
11bitCAN Ids 11 bit CAN identifier response
verified handling
no reslponse
@ tifier 1
Functional 29 bit CAN iden
[ reques!t message Ll
TX Done
\ 29 bit CAN identifier
verification procedure
29 bit CAN Ids ‘ 29 bit CAN identifler response
verified | handiing no response
L. .
G% (?
USO 18765-4 mmplian!) NOT 1SO 157654
compliant

Figure 1 — Initialization sequence — Overview
AR s I Z A 31 1 H IOTE T B AN 502 5 SCRFE T CAN( B
i 8 SAFIRE) MM OBD Wik, Hih, WRILITFIGERE 1SO
15031-5 ) 01 hex &KARS W) OBD ECU. yF&i%$4 OBD MR% T E
“supported ” {5 EMRI L, AN B A 0 S ATAR] (¥ 2 2 Bl sk (L 1SO
15031-5 v FH B 55 ) iy 588 1R B TEAE M Y. ) OBD ECU 13K o AR %
WAL B SCRF IR R 3R (eg . 500 kbit/s) 2 IR 261 1hfh(eg. 250



kbit/s Fl1 500 kbit/s), FF HAk 5 H
a) 11 {/ CANID #fiilid 72
b) 29 fii CAN ID f#ffiihiL#s
AR W A AT AR S CANWIEEZ 5755€ OBD & SUAHH[R] el A
[l — N T ISO 15031-3 2 Wz 248 1) CAN 5 BIAS [/ 1) B 3L (ANilF CAN)
Y2505 ) 35 B R
JHBRF 503K (baudrateRecord) ZEkeiff 2 AT HIBIAR LY . 25 cke 3L
KB E S — AR, W Ry B R A P 51 AT FH R E 1R BB R (e g
500 kbit/s ) KPAT BRI K S AT ZMERR, W—NEEBERFR
3 72 (Y 2 SRR R A AL R B A 3R i 1 2 A I RR R (eg. 250 kbit/s F
500 kbit/s) K HAT.
FOABRr LA 8.3 PIREMPTABA R . PR R UK SHIBIAA
AL B R BRI, eg. 8.3.3 T EMHA 500 kbit/s JFFR .
A2 E OBD Br, Sl et AT 8.3 BTt € & 1& i CAN 47
i€ I ZHUH
IR e & A AR A IR DL A S5 Figure 1 T3] A 3 F IR 8K AE
I E R NS R
42 1147 CANID At
421 R SOAGE LT

11 2 CAN ID #h R H K 7E T8 4 2 /8 OBD i {5 o2 A A 1
11 f7 CAN ID, HIZPHREFRERIAEBFFFRIULRSHOPIRE, KPUE 1%l
fs Al IR

DU ARGE LAY 2 k3% 11 47 CAN ID i R 115 SR 4R S Rl R
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il CANWIHZ 5i45& OBD 52 SUHRIEAN B — AN IS0 15031-3
S WIERAR I CAN AN AR B AN CAN) PR 240 110 38 B e
MRLLYER AR T 5E OBD 35 %€ 1B # {E OBD 4% 4 CAN 5[l Ay CAN
PRSI AE30, DAR 45 58 1 A3 1 R 20 DR UEAE A1 3 I 8 s Al AN SRR
OBD #R3Z 1) CAN MFTA UL, 1% # B ZIE 1L SRS &%
TR CAN, FFHMIEFF A Clause 8 FOZEAM, LUF 435 MR %S FEA0
PRAF 7E AR B 2% A0 200 A T 6 R R R R R T SR AR S 0L T
IR 25 RESZ 25 IEXT CAN BRI AEEMIEFRDL T (e, 295050
WU 15 26 W7 A2 e i) ZE e T E A iR ), AR #2375 OBD ECU 5%
i T B s 2R FHE I B A28 1 EER) CAN $#11,

A TISBNCL ETEE, ARSI & 20 S 4 LA R e

—{ERGEAEAT CAN MUY IF) B 3L 2048 1h 3% . CAN e 14008 31 B A iR As
TR F RS 12 us, Wi IR BN ]2 100 use 7E CAN 45 i 3%

FEIE,  AERIN A AS e A AL R 1E CAN B4

—RERS T ZIA I Y CAN B2 E AT R .

ROELIFE % UL F 44T, . Figure 2:

a) AR A A FE A 55 A R R SR P R S — SRR R R B S ) CAN %
FLE U AR R R AR € CAN ALE RS HUAN 8.3).7E CAN £
FE . AR A AR CAN 2 & Rk b

b) AR, B & Ak 3% — AN legislated-OBD 11 47 Tl fig i sk CAN ID(fF &
6.3.2.2)) Th gk fie 55 01 hex 35 K4 3C.

c) AP B & AU ATl 1Y) CAN Ri D 1 SRICHE R B T CAN EZ

b, B R — A i K% (connector B).
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d) A HILT —~ CAN #5i, AN &4 Wi T CAN $2115 CAN S 1
. fE CAN W HIE], AR & A gek iz B4 2] CAN &
Z BRI R EERRERICFR TS T ELKBR R, HL, BERKRY
A K% ) (connector F).

e) AT IRF RN A5 A Bk, SMHINA A R B R F il kb i R —A
PR IE ) CAN £z, FF%EH: CAN #: 113 CAN Bk LIT PR, 4
P 84 F5 R 17 SR 4R 3L (continue from b).

baudrateRecord
® |

(- Setup baudrate of the CAN interface to
first baudrate In the baudrateRecord
|~ Connect to CAN bus )

11 bit functional request CAN identifier :
aud baudrateRecord

service $01, PID's supported request , g:;::nbe; éag;l; E:: i :

message as specified in ISO 15031-5 |

i ' l. = 3
Tronemi sy [ - Setup baudrate of the CAN interface to ]

\

l

- Disconnect from CAN bus
- Reset CAN controller

End of
baudrateRecord 12
reached?

Y .

| ® ©

Transmil Dure  Transmit Crror

Figure 2 — Initialization sequence — 11 bit CAN identifier request transmission

422 [AINv AR AR
[ 3 Ak B R P 20 11 A7 CAN ID FR[RIREARSC,  Fbs W A i 3] ] 1
I 11 47 ID Wi SRR CRIEH R Z G e 24 k%, WF, W Figure

3



a) AR R K% 3 (connector B), ARSI % 4 4 I 44 P2CAN (1,
ISO 1503 1-5) 1 H & .

b) FFANIIIR B Kl 21— P2CAN RS IS [EI NAR ST, I H
Bl KA 11 42 CAN ID [f)i% € OBD J# {5 (connector C). 734, X7
WK AN B o O 200 58 27540 SCRF A8 TRy o8 P B 2 R B R 32l
K ZHH B — BRI CAN.

c) Al B 4R 3C 1 JF 4R W] e & — > B il (FirstFrame) [ $2 i 20 5 i
(SingleFrame), 1i JH 45 %€ (K134 & OBD 11 A4 B [A], CAN ID 2 —. (A,
6.3.2.2)

d) FTFIRT B — ISR, ShHIIAL A4 S B R T4 I
IR S (LT 5 2 [ 14 50) 9 B e P2CAN pi i [T gt S, A
HF&E %€ OBD 11 A7) BE[A[\. CAN ID Z—.

e) M IR SE T A T A TR AR S (s B A7 s IR, I HLP2eAN R it
] SR, XA S AN R o AR S A 11 47 1D AR
J* CAN 1) OBD (connector E). 7 #M) Jir 7[RI W i SCHE 2 B € 1), W
ARSI B FE SCRF I PIDs A1 B 45F (BN £ 88 Z2508 01 hex 11F K
i 25 1355 OBD ECUs WS £, ALl 3] — > ul 2 A4 4 B A5
21 hex(busyRepeatRequest) 1175 & [F SR 30, ShEIIR 8 44475 200 ms
()5 /N TR S5 PRI T IR W AR AP (connector A). #5775 3 [FI WAL J5 )
AR il T o6 ik, A B A R R R A RS 1SO
15765-4(connector F).iX %5 OBD #1551 ECU ¥ £ Hik fuik L3k

f— 5 = [El 5.



®

lSlaTl P2CAN lilll&f’

ATy

meoutl~"
no

timeout and alt
started responses
completely

|‘l 1 bit CAN identifiers uﬁeca

umber no
tries elapsed?

yes

J

®

11 bit CAN lds
verified

®

» ©

No response

Figure 3 — Initialization sequence — 11 bit CAN identifier response handling

29 {7 ID CAN ik FiL

4.3.1 RO FE

43

29 {7 ID CAN HiiAFE 1 H A4E T OBD T 2 7 4 H] T 29 4% ID ) CAN.
29 47 ID ) CAN 53R 4R SR IE LR T &3% 29 {7 1D (1) CAN FiAFE A1)
et KL o M IEAERE T RIS 4.2.1 ik fr A [R]37 sk i
AR BE R o ZBRRAT LRI R TR, W Figure 4.



- "
Transmit functional request message.
29 bit functional request CAN Identifier
Service $01, PID's supported request
message as specified in ISO 15031-5
- Disconnect from CAN bus
- Reset CAN controller
| »

Transmit done Transmit error

Figure 4 — Initialization sequence = 29 bit CAN identifier request transmission

a) TEWIERIITFI, 25 HNRIAE & BIE T %A, X RWLESE AT 11 47 ID
FITAREFF 2L E T CAN ISR 3 A5 E OBD 29 {7 T 1K ID(£f
71 6.3.2.3), FMBIR Be& A AOE — DTN AEHLHEAR ST 4 01 hex SRR SR
SCFF PIDs, ML 1SO 15031-5)

b) AR B A A MR 1) CAN $R A7 18 SRR OSCHE R 1% 8] CAN RER |, &
F W — AN BIh K 3% (connector D). W LT —A CAN #, SM8AR 15 465
Wi CAN £ 1Al CAN SR MER:. CAN £ KT AR, AR & 4 A fg
K% BIEAF] CAN B &——FK W] —/NRIZHHR (connector F).

432 [EINVACE R

29 A7 ID F[] p AL 3R A T2 29 47 ID 1) CAN [RIRARSC, TR R #%



RPNV 7 29 47 ID ) CAN i SRRSO R R G e L 2T, W

~, D Figure 5.

a) F7i% K A 30 K% BT (connector D), IR B 4K 4 P2CAN [ 52 I

by #P2cAN iaIt, U CIFLARMENRSC, SNSRI # CHE OBD
A5 A H 2 29 47 ID ) CAN(connector F).

c) RIS SCHY R Al BE AL B M) B (FirstFrame) 5ERIT, EAT1EH] 29 674
H ] 3. 1D.

d) #7RIE T g — A BINHRIT, FMRIIR A K 4k SR i 26 1 [0
SCAURE T 2 TR 4 30), F7E P2CAN it 1] p 30601 T 29 47 ID 1195 Ifi
FIEINE -8’8

e) MBEICTE AT CIFRAI SR SC (s e ), 3 L P2ean B,
X 2R W AR 2 2 32 FF 29 47 ID(connector E). 7 B2 B Ay [R] 1y i SC#
SR EN, AN IR % 5 52 SCRFIY PIDs FIAFIR[F] 01 hex HdE 250
K95 1 ECUSs. X T 48 —ANER Z AN RNV A 2 hex(busyRepeatRequest)
HA5 5 PN ARSC . AR & 7E 200 ms 55 /I Gt B J 6 T R IT 2R 0146
KJF%(connector C). #5773 [FINAESFFIH ML T 6 ¥, At #8240
B Z A AR 1SO 15765-4 (connector F).iX % Bf] OBD #1551 ECU &

ZHEW 5 JCORRE—HERIM.
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o)

1II'M
startad respunsus g
completely

ecelved
| S g
neg.niul rnpnme‘f ’2\
bae no

foo bt CAN ideniters used)]
L ’
© ® ©O0
29 bil CAN kis Ne response
verified

Figure § — Initialization sequence — 29 bit CAN Identifier response handling

ERri =

iR NN LTRSS
fE—> OBD HI:K[{) ECU f, & —"#INiE
—HIFIREOA S &6 WEHe eIrnRmE
— E RS — B T BOA RS 2l .

ECU fefefit i 8 /E 5% MBSl g T2 Ik T g

Sin A, BT AL OBD B k4.
&%, B EHjE, ECU ¥
Ki<>i%, OBD #H%[ ECU

ECU AN E R IEATZ W AR &5 R R FF BRI T & 106 3o
6. M%)
6.1 75 F

AR A A% AR A OBD [14=4% ECUs 1)1 4% Ji— M A ik 5 24 11 £ 2



— 45 1SO 15765-2 Fil 6.2 3| 6.4 4558 L sl AIA .
6.2 Ztbhg
OBD ififi5, 11 47 ID ) CAN M GEH]IE % gmbldg X, 29 47 ID () CAN HfE
HIIE 8 T E ki 3G, kg sU7E 1SO 15765-2 HiE X T .
6.3 HmHEg O
6.3.1 CANID 753k
6.3.1.1 AR B &
AN B 4% L6 2SR T OBD 345 1) 11 f78% 29 47 ID [) CAN, Hi
W54 11 £7.8% 29 47 1D S ) OBD CAN [ ID.
VILE T 522 516 OBD J# {5, ARSI ¥ L AEAEH 11 4781 29 17 ID.
6.3.1.2 legislated-OBD ECU
— MR OBD [Z4048 FH # 4> CANID K/h: 11 f78% 29 £ A Et
B&MER, FMh% e BCU N A%
—CFF 11 478K 29 47 ID ) CAN LAl A2 OBD 3 >R Al [A] i 4 S
— R 6.3.2 —X M3 ns KA A CAN ID
— A E Dy Re gtk OBD 1 KR SCIF SR CAN ID (11 sk 29 fir—U,
6.3.2)[ThAETE Kk CANID
— AN K 18 A R 0% 4 B G il 7 35 T (Flow Control frame) 1)
54|, CAN ID 7 K R K35 K CAN ID
6.3.2 1z Wit ik B
6.3.2.1 legislated-OBD CAN identifies
L FRE T 1147 29 47 ID 1145 H H T legislated-OBD £ W, LLFJL4 CAN
ID AAF T2 Wil s 2] CAN ID. Table 2 5 X T 5 CAN ID A% )14

12



Wratdl, JCie R ELTIRERY . XFT 11 A7 CANID, B T Jsistaiib Al H brits

HEX) CAN ID [ RS) . Table 3 $i75€ T T OBD 2 K1) 11 47 ID. ) Figure 6.

Table 2 — Definition of diagnostic addresses versus type of CAN identifier

Target Address Source Address TA type Message type
(TA) (SA) (TAtype) (Mtype)

CAN identifiar

Functional request |Legislated OBD system = 33 hex | External test equipment = F1 hex | functional diagnostics
Physical response | External test equipment = F1hex| Legisiatea-OBD ECU =xxlmx | physical diagnostice
Physical request | Legislated OBD ECU = xxhex |External test equipment = F1hex| physical diagnostics

xx hex ECU physical diagnostic address
NOTE For deluifed descriptions of parametere TA, SA, TAlypa anrd Miype. see 15O 15765-2.

Functional Physical
request request
_—_ A

Functional Physical
request CAN Id request CAN Id

Test Equipment h ‘ |
r

0BD ECU T CF_| TCFJ -

Physical Physical Physical
response CAN Id response CAN Id response CAN |d
Physical
response CAN Id
Key

CAN frame data area,

indication the frame type

CAN Id field of CAN frame

Figure 6 — CAN identifier usage
%] T OBD:

—IHETEK CAN ID T AhHIK 5 & A% Th e dm bk i sk fi 00, X ANRFIR T
CAN ID 45 33 hex(OBD Ljfig Z2%4%)F1 F1 hex(Zpili % )48 % H #r
ik A ik

—4 A CAN ID H T4 OBD (1] ECU A (M gm bl sk 30, X ANk
[1] CAN ID #55€ F1 hex(ZMHMIA 5 4) 4 H brithtik, ECU B9 E 2 Wl
sk .

— Y F K CAN 1D HH A 35 0032 15 & &% 4 BE 2 31k 1 3 38 4] it

13



(FlowControl Frame), 1% M7 1) CAN ID 4552 ECU HHE2 Witk 4 H bx
sk, F1 hex(4M A5 #) 0 Ysi st .

—™iii OBD 1] ECU [l 55 IDCHER 2 W b1k ) K 4 2=t —Fi8 1€

W AR HEA N OBD, OBD #R7E 1) CAN ID 4% H T- 5 i B2 2 1 o

6.3.2.2 1147 CANID

Table 3 53 T HT- OBD [P 11 47 ID, F&T T X127 bl ik g

Table 3 — 11 hit lngislated-OBD CAN identifiers

CAN identifier Description
(hex)
TOF CAN identifier for functionally addressed request messages sent by external 1est equipment
7E0 Prysical request CAN identifier from extenal test equipment to ECU #1
TE8 Physical response CAN identifier from ECU #1 to external test equipment
TE1 Physical request CAN identifier from external test equipment to ECU #2
TES Physical response CAN identifier from ECU #2 to external test equipment
7E2 Physical request CAN identifier from extarnal test equipment to ECU #3
TEA Physical response CAN identifier from ECU#3 10 external tes! equipment
TE3 Physical renuast CAN identifier from external test equipment 1o ECU #4
7EB Physical response CAN identifier ECU #4 to the external test equipment
TE4 Physical request CAN identifier from external test equipment to ECU #5
7JEC Physical response CAN identifier from ECU #5t0 external test equipment
TES Physical requést CAN identifier from extemal test equipment 10 ECU ¥G
TED Physical response CAN identifier from ECU #6 to external test equipment
TEB Physical request CAN identfier from external test equipment to ECU #7
TEE Physical response CAN identifier from ECU #7 1n external test equipment
7E7 Physioal request GAN identifer from externa test equipment 0 ECU #8 ]
TEF Physical response CAN identifier from ECU #8 to external test equipment
while not required for current implementations, it is strongly recommended (and may be required by applicable
legisiation) that for future implementaticns the following 11-bit CAN identifier assigriments be used:
__  TEO/TEB for ECM (engine control module);
__ TE1/TES for TCM {transmission controt module).

6.3.2.3 29 {7 CANID

Table 4 Fi1 5 8% T OBD [ 29 f7 CAN ID, T & X2 Wy Hbak 1) e 5

290 fi7 ID WIEAEFT 5 1SO 15765-2 1 1E 5 [H 8 gt 4% 20, . Table 4 frid

14



Summary of 29 bit CAN identifier format — Normal fixed addressing

Table 4 —

CAN Id bit position 28 24 23 16 15 8 7 0
Functional CAN 1d 18 hex DB hex TA SA
Physical CAN Id 18 hex DA hex TA SA
NOTE The CAN identifier values given in this table use the default value for the priority information in accordance with
1S0 15765-2.

Table 5 — 29 bit legislated-OBD CAN identifiars
CAN ('r‘l’::}“"“’ Description
18 DB 33 F1 CAN identifier for functionally address request messages sent by external test equipment.
18 DA xx F1 Physical request CAN identifier from external test equipment to ECU #xx
18 DA F1xx Physical response CAN identifier from ECU #xx lo external test equipment

E— MR E bl OBD W44 SR bRl OBD 1) ECU de KECEANEM L 8
Do TE—NERT 2452 MRS b OBD [ ECU, HAH CAN ID )2
P i 1l PE— 11

MATFE SN R, SR ECU ¢34tk KA SAE 32178/1 7 73 Bic
R LA A2 EA S R H

6.4 WX 4 )= 22 R

6.4.1 M EERSHE

Table 6 f5%E

—

T AN B35 BT T IO M 2% )2 5E I 24 15 G haHE OBD [

ZEAW— M AR I 15 4 £f FE—i A2 it OBD T8 A
P26 i e 75 SR A2 AR RIS B A R 5 5 5K, legislated-OBD ECU
BN K2 O ARdE OBD 1. #ERE LL MR REFG SR = —28, H e T oo ke

K58 42 AN R AL 1T

B AR D (9 v e 2 S 3R )
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Table 6 — Network layer timeout and performance requirement values

Parameter Timeout value Performance requirement value
N_As/ N_Ar 25 ms —
N_Bs 75 ms —
N_Br — (N_Br + N_Ar) <25 ms
N_Cs — (N_Cs + N_As) <50 ms
N_Cr 180 ms _

Owing to application layer timing requirements, the following performance requirement for the transmission of a single or
first frame of an ECU response message applies:

P2can ecu + N_As < P2canmax

NOTE 1 For a detailed description of the network layer timing parameter values, see 1SO 15765-2.

NOTE 2 For a detailed description of the application layer timing parameter P2, see 1S0 15031-5.

6.4.2 AR 1w 48 = 2 AUHE I 5 X

1358 264600 P L 19 042 25 40 08 404 2 5 9 01 (FiestPrame) B 532
fey L 2

Al Z £, W Table 7.

Table 7 — External test equipment network layer parameter vaiues

Parameter Name Value Description

Mo FlowControl wait frames are allowed for legislated 0BD. The FlowCeontrol
frame sent by the external test equipment following the FirstFrame of an ECU
response message shall contain the FlowStatus FS set to 0 {ClearToSend), which
forces the ECU 1o start immediately after the reception of the FlowControl frame
with the transmission of the ConsecutiveFrame(s).

WaitFrame 0

N_WF Tmax Transmission

A single FlowControl frame shall be transmitted by the external test equipment for
BS BlockSize 0 |the duration of a segmented message transfer, This unique FlowControl frame
shall follow the FirstFrame of an ECU response message.

0 This value allows the ECU to send ConsecutiveFrames, following the FlowControl

STmia | SeparationTime frame sent by the external test equipment, as fast as possible.

If & reduced implementation of the 1SO 15765-2 network layer is done in a legislated-OBD ECU, covering only the above
listed FlowControl frame parameter vaiues (85, STmin), then any FlowControl frame received during legisiated-OBD
communication and using different FlowControl frame parameter values as defined in this table shall be ignored by the
recelving legistated-OBD ECU (treated as an unknown network layer protocol data unit).

6.4.3  TFE&4RME OBD [ ECU & KA
— NPT A RE OBD 1) ECU e K A petEEd 8 . AN
BEA I M4 2 BEIFATEMCR X 8 4~ ECU 197> Bedids
7 e 7 1% )
ISO 11898-1 1Ty A 2538 H T-Hrifk OBD, Ad& BRI/ N Py 2% A i
1) CAN $sihl 2e GERS IS AT 11 A7, 29 A7) ID ) CAN #3C. (M 6.3)
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A AE A CAN 2 Wi b (1) 50 B8 1l 8.— A4~ CAN T ep R A FT %k
Pr R E X AR CAN 2 Wb HdE BN T 8 I, MR a3 i SE 44
g B
8. PR
8.1 HH
AR I A ) AP R B S AN BRAE S AR 0T & ISO 11898-1 A1 11898-2
FORRLE , BRAEIANES N P 2 LR 3
8.2 AN Ve B
AR e 2 SCHRFRRAE OBD IR F AR HE SR I 2 2078 o I b Ay 4
TR, fEH] 250 kbit/s + 500 Kkbit/s.
8.3 AN £ CAN A7 E I}
TREM CAN AL5E I Z8UE & H T AR IR Be4 45 A btk OBD 4= 49m] LA
i FHAN R ) CAN A75E B Z50E LUK S bndfE OBD AR R, (HAZ, EX
it T4 58 1AM B & Id 1S
PATR P95 5E 2 e A BN & BT 1 CAN A8 N 28, 1%0E N 24
ISO 11898-1 & X . 7F 250 kbit/s A1 500 kbit/s F [F#RAE 7 K #B#E 1SO 11898 /i€
CAN Fihl #3803 FF CAN 2.0A A1 2.0B B, HEFF4 1SO 11898 il
i, WIS R N P A ZE R T P (eg. 2 ALAR SO T A IRY), i
FRSCASGERE TP BRI H A7 53R
{E 1SO 5765 %4y ALY CAN A7 5E B Z4{H 5 1SO 11898-1 H KA EAH
7]

17



lsynesee = Syne_Seg =1%

ISEGH = Prop_Seg + Phase_Seg1 = fgiT ~ ISYNCSEG ~ 'SEG2
lSEG2 = Phase_Seg2

tsyw = resynchronization jump width

et = 1z (nominal bit time)

tq = time quantum

SP = nominal sample point position = (1 - tgggltgy) " 100 %

R FEE ISO %58 7345 7€ M BRBR IR I 18] 78 22 i sK EL AR M5 A ik B 46
1) CAN RGN B 22 MbRAR AL I ) i Re (. £ — AN LB ) CAN 4l de

AN I IR AR AR AV A0 2002 AR G I J] ST 0 R S o =4 ) o DA I ) s R AL A 7™ A%
BUE NPT IR RRAL I AE I, R F RGN PR ZE M. B0, K2R
R B AL B 8] PR AT 25 R A7 I TR0 AR 1 i 25 AR S Bl 2250 oK A T ARG8T 4
PR SE 20 B 22 RUTCIE SRR TR I (AR FRAEL IR AT T A AN 5 7 B TR0 2 BEAS

VA ISR A . WL Figure 7.

Naminal bit time

ISO 11898 Sync_Seg Prop_Seg Phase_Segl | Phase_Seg2
I
ISO 157654 T syncses T seas T sec2
Nominal sample point position (SP)
in single data sampling mode

Figure 7 — Partitioning of CAN bit time

8.3.2 250 kbit/s FRFRIE =

Table 8 Hl5E T 250 kbit/s [t] CAN A4/ 5 BF Z E . A5 IAR B 25 20 P AT B0 5040

18



KA

250 kbit/s HRERAEL 1AM 2% 28 22 VAR E £0,15%.

Table 8 — 250 kBit/s CAN bit timing parameter values — Single data sampling mode

Parameter Minimum Nominal Maximum
lair_RX 3980ns 4 000 ns 4020ns
lBIT_TX 3994 nns 4000 ns 4 006 ns
iq — - 250 ns
A = - 0,15%
The min. and max. values of the nominal bit time rg7_grx ar® worst-case values for the reception of bits from the CAN bus
based on a nominal baudrate tolerance of £ 0.5 %. The min. and max, values of the nominal bit time 1gT_Tx 8re worst-
case values for the transmission of bits onto the CAN bus based on the specified external test equipment nominal
baudrate tolerance of £ 0,15 %.

Table 9 W] T A A1 FE T b i 18] 55 25 (1) 7R R 52 2% 1) CAN A58 i 244
i, Hoemrz%n 8.3.1 Fi4l.

Table 9 — 250 kBit/s CAN bit timing parameter values for standard ti

me quanta
fa s w IseG1 tseG? Nominal sample point
position
ns %
200 600 3000 800 80
250 750 3000 750 81,25
The nominal sample point position Is specified relative to one (1) bit time.

8.3.3 500 kbit/s RPRALIE

Table 10 F55E T 500 kbit/s FLVFI) CAN SLiE R Z 5 {8 . AMHIB B & AT H
i RAEAR

FrFRAE A 500 kbit/s (AR R4 2 5 2 +0, 15%

Table 10 — 500 kBit's CAN bit timing parameter values — Single data sampling mode

Parameter Minimum Nominal Maximum
1RIT_RX 1990 ns 2000 nns Z2010ns
tarr TX 1597 ns 2000 ns 2003 ns
i - — s 125 ns
M — - 0.15%
The min. and max. values of the nominal bit time fgy_rx 8ré worst-case values for the reception of bits from the CAN bus
pased on a nominal baudrate tolerance ot £0,5 %.
The min and max. values of the nominal bit time ter 7x are worst-case values for the transmission of bits onto the CAN
bus based on the specified extemal test equipment nominel baudrate tolarance of + 0,15 %.
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Table 11 0] T AN FR ik T-HrefE i 1A 58 BE A AR 58I ¥ 25 i CAN 437 58 If 244
i, HxehZ=4n 8.3.1 Fidl.

Table 11 — 500 kBit/s CAN bit timing parameter values for standard time quanta

L] g l tsaw ISEGY ISEG2 Nomin:}:;z:':e point
ns %
100 300 1500 400 80
125 375 1 500 ars 81,256
The nominal sample point position is specified relative to one (1) bit time.

8.4  AMRINR B
8.4.1 ‘&M
PLR AR E T MBI % 4 2 K S S50 At 1845 10 7 Sk it

43 A CAN 2 A2 457 4. . Figure 8.

External test External test
equipment cable equipment CAN interface
o —A A
I ' '
i Exlernal test equipment
! CAN interface
l fl
OBD CAN H shield {Om) [ CAN_H CPU
- necto ! £\
i ' Ext | I . {
ernal teslt
Vehicle bus equipment cable l l ‘T‘ Corr
[
r CAN_L ./ _L
Chassis GND 'I CeanL me—
ol lcane
L capLe ¢
TOOL
foape

Figure 8 — External test equipment electrical parameters
8.4.2 CAN #[1

8.4.2.1 HLZ&Efifns
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DUR 2045k d6 58 T /MR % 44 CAN BT BRI A 2350, Muaddi
F1 OBD %448 .

AR I B 2% FLAE DA AN L 4 ) B A 3K B L H 1 AR

R EIELE CAN B, BT & ac.(M 8.4.2.3.3), 1Z{HAE S EBINAA B 4547

A 253 e i) B R ARZS 33 1m) o] LU 3, JF H2%50 a.c. A4 AL UL Table 12

pacitive load — Without cable capacitive load

Table 12 — External test equipment ca
Parameter Minimum Nominal Max;n;n " Description
CDIFF = o— 50 CAN__H fo CAN_L
Cean . Coan L e — 100 CAN_H/CAN_L to ground potential

8.4.2.2 fLEIAEINS
Al R 358 6 140 R AEE N AS A0 45 R A T S
e BEAF 1 CAN #2 11448 ] OBD AH 1 500 kbit/s B 1% 75 k36 T H ™
SR E I, AR 8 IR AR S i (0 5 2 CAN B2 11 v S [ A2 (1) T A 4
CAN FZ il 88 A5 A 1)), ). Table 13

Loop delay without cable delay

AR AU T A5

I (eg. CAN A X fEHT LTS,

Table 13 — External test equipment propagation delay —
Parameter Minimum Nominal Maximum Description
ns
frooL — — 390 Loop delay of external test equipment
8.4.2.3 CAN A&k 2
8.4.2.3.1 K
1H kva
KL TSR S T MBI A AT 0P BE oK . U Figure 9
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External test
equipment CAN interface

—

- ——

! '

CAN interface
[T oBD

connector [CANH

Physical media termination

M
- ]
(not allowed In the external
ICAN_L test m!ﬂnment)

R 1 R 2
a.c.~termination

C,

Figure 9 — External test equipment CAN bus termination

8.4.2.3.2 WA\ ot iy

AT NS i, AR B % ) CAH_H M1 CAN_L Z [A 5%
s FELREL. AR AR NI B 52 FE T ELE R 1) CAN B IR — AN e i 15
8.4.2.3.3 a.c. % Uit
A TAREL CAN Bk B g /NS, SN & N A — 4 a.c. 280
VERG: DUOAS SR VRSN ol e A — AN 38 o v BEL v Wy LA 4 2
A BEYT, BrEl CAN B2 i1 S th BRAE AR IS B4 1) CAN 41 b

Table 14 — External-test-equipment a.c. termination parameters

Parameter Minimum Nominal Maximum Description
Ry, Ra 00 1000 1100 Resistor of the a.c. termination
¢y, C2 470 pF 560 pF 640 pF Capacitor of the a.c. lermination
Ry=Ra
Ci=Co

8.4.3  AhHIA e 7% e 4k

843.1 Z&KRGKE
AR IR 25 £ K B4 OBD M43 15 CAN 42 111 H.HX.
AR 5 2 SR K B FR 2 0 CAN #2000 OBD @88 2 A4k 45 K
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fF. U Table 15.

Table 15 — External-test-equipment cable length

Parameter Minimum Nominal Max::wm Description
Leaple —- — 5 External-test-equipment cable length

8.4.3.2 ALHIAE T
£ 208 A% B S AN B AR B A A T I i %A R TR 88 1z Sk T
44 15 OBD AHIK 19 500 kbit/s [ 45 H I B ™ K i i) 2 0 A7 S0 A ) 4 o

AR, A OBD ¥ B 28 5 SR 4 ) CAN 211, Table 16.
Table 16 — External-test-equipment cable propagation delay
Parameter Minimum Nominal Max:r:um Description
ICABLE — — 27.5 External-test-equipment cable delay

8.4.3.3 SMALE K
DA P 75 SR H T A0 S AR 1 % 4R 45
—& T CAN S£:1f) CAN_H il CAN_L WM& He B4k, B2, Al
SHiZE Y CAN SIS —1A.
R WRLTLHEEK.
—CAN_H Al CAN_L SEACEEA R, HEANBE R 7 A1 A B A2
—CAN_H fl CAN_L &AL &7 — RN &8, LTl CAN &
LR T HUEE 0.5V R
— YNNG 5 1m WS ZI0IN 7 i B i 26 NV 4 H2 B OBD & He 4
£4 255 ity (1) 2t B 5 A
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(31
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2% H

1SOEC 7498 (all parts), Information technology — Open Systems Interconnection — Basic Reference
Model

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of 0S8/ services

1SO 15031-3, Road vehicles — Communication between vehicle and external equipment for
emissions-related diagnostics — Part 3: Diagnostic connector and related electrical circuits,
specification and use

SAE )2178/1, Class B data communication network messages — Detailed header formats and
physical address assignments
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