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LIN AJ7J

1. LIN 247

LIN j& Local Interconnect Network [F1455, j&3& T UART/SCI(Universal Asynchronous Receiver-Transmitter /
Serial Communication Interface, i 5720 ISR 28/ 5 AT A5 82 LD IR SA AT AE Vil AT HFVRZE. HKHL 75
NRAAEZ P . ASCTEE N LIN 70 A1 AR N KRG RN .

1996 4, VolvoAIVolcanolli il (VCT) A Volvo S80 Rk T —FpKE TUART/SCIHI P, RlVolcano Lite.
1997 5, Motorola5 VolvoFIVCTA1E, # eI 18 Volcano Lite i3 L A2 &P AN 75 R (Lb 40 6 75 B4 3R FI M
MLEsE BRI, Fhdile vl LLSC RS Al SR = S AR ME . 1998 4F 12 H, Audi. BMW. Daimler Chrysler
FiVolkswagent Jn N3k, FHITE A T LINYp 23 (http:/www.lin-subbus.org) . F A& LINFRAE) H FI7ET1E M 73 2 1K

7 N P AR AR G AT AT SEPEEOR AN R RS I B IR Ko LINZE ) 1L A AT R Hr, sk 1.1
7R o

= 1.1 LIN i

% F Bt ] R

1999/07 1.0 & .

2000/03 1.1 &

2000/11 1.2 & .

2002/12 1.3 %%, TEMYEBRHITEN, RETHRZENREME.

2003/09 2.0 hEk T, ZFEFEEFISERMREL, MET HaMREXHE.

2006/11 21 WR&ETf, BETEHHIANE, BETRERS, BEHBEMISHTIMMINE.

B 1.1 4 LIN RGN, FEH T4 5 250
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LIN AJ7J

1.1 LIN FM(Cluster)55 5 (Node)
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& 1.2 LIN B9888Y 1 BB /R4

1.2 h— BB 22 LIN GBAE FMGE 1), 6780 LIN B A, 8567800 LIN 1 EHLY AL
— AN A EI S LIN 21 (GF 2). LIN M4 5 =14 CAN(Controller Area Network, 175 il 28 &1 i) s £k AH
FEMA CAN-LIN F5¢, — M EHLT Rk M. LIN 5 BZMSAHER 1R 2K 2 RIE 1.3,
1. BT LIN MEESEP—RAMILELE, 285 LEMEEN CAN)EE, B FMSES2EN T LE
MEMS . EARIAS LEEMEHEZENFERT, FEEMIRIE LIN RLE.
2. =P ER—EX—4 ECU(Electronic Control Unit, B-FiE#|#7T), EA—4 ECU RIS 4
LIN #0, FHEXLEORMEZEIARER LIN BEFMF.

CANEL 2%

MR MHFT =2 MHFT =3

Bl 1.3LIN 5 EEMKEZETEE
A AR o W 1.4 B,
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1.2 F/IMNMTBHREE/MNIES

LIN (OHh 5K Lk i e, I T3 WL MWLM . M Ztb T 12V, et % (Bitrate) it %
20kbps. tH FAIEZ ML, —A LIN FIZE i DR 16 A5 20, SRS 12 A5 AL, EpL
S LA, ML A 115 A

FHLY 25 (Master Node) & FHIAT 55 (Master Task) A MALAT45(Slave Task), MALH £i(Slave Node) H A5 M
BUES, Wi 1.5 Fis.

ENTIA MHLFI = MHLHI = LTI =
ENES

v
1~ 15T =

& 1.5 LIN 23R $1NE
FHUT % 5155
(1) VAP B2 B AR5 T
(2) W, Kb PR
(3) 1EJuhritentih 2%
(4) BT 25 HH 1) el iy 4

MHBUESS ARENS T8l AR K, 5 SR ENUACR MWL WA 5, S0 3.1 1K 3.1), ARAEwEk
S G ROX EARWID, TN ARSI 3.1.3 59) Kl

(1) BOENE (W BRCK MR 7y, 2060301 WA 3.1);
(2) HN
(3) WA AL o
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2. LIN 8945 5
LIN H A7 LU R4 5

(1) WL EH—> T SR A ABLT SR ko
(2) 3 H] LIN AJ RUKWEFE R ssAs, FIAE LT J7 1 -
o JRICRUIYE: MUVE T DL B AN E T SR
o EPFRCAHI: 2T UART/SCI 8 H IR ARE A ESC I, o AR REPE B SR s ALY e
R RE Il T LSS B )20 s ok — R i i
o CRFUMAHIN: LIN RH T TAER(Work Flow)FIHLEL T 57 (Off-the-shelf Node) (&, 1 9 4% e i b
6, FFRERE LIN A% 4 20047 FHEC
o JEFHIATIT K JE: LIN ¥rsCFs API(Application Programming Interface, W 4nfeHz )FRUELL .

) 7 FALE AT E e, AR T LU AT TR, S 3016 1Y

(4) LIN HA 0] T ) EMC(ElectroMagnetic Compatibility, HLEEHMEATE)MERE, S 4.7 3. 4 TR
EMI(ElectroMagnetic Interference, HLBATH0)5RAE, LIN PrsUlE S N7 3 24 20kbps.

(5) LIN 245 54078, BB . HBASHIUIR LI RE, S 5.2.1 T5HE 5.2,
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LIN AJ7J

3. LIN#ZE

RFNENET W PR FMBUPRSHUEI . LIN FE8 1R (Sleep)/ Ml (Wakeup) FILR A #1145,
XF A LIN RE I LR #7:

e LIN Protocol Specification

3.1 MIRYLEH

i(Frame)t 51k (Header) H1 W 2 (Response) U i 73 o AT 91 53 A& Wik s MAUE 554200tk H 0t otk
AR ST AT, SRR R R AOE N E s ISR, R A EART SN WA S 26 E R in I 3.1
J7s o

EHES

MHUES 1

MHES 2

B 3.1 MELSZ% ERIER

S A 5 [ 25 TR B B[R] 25 BE LA K PID(Protected Identifier, SZ{R-47ID)EL, NG HE B IG AIB:, G
3.2 fow, Hd <0 Ky WA F P (Dominant), {H“1 R BaPE L (Recessive), w2k ESATER-5 @ MRk LA
KTPET =M AL BRI 2 SRS Ira 01T SRR AE B HE P BN RO B O KRBT
BN BB BRI, A RIS, BB P 3 AR o T [ R A [ TR R s Y
5 ) 58 Ay ot S AN 25 2 [R) PR TR) s 7 1) [ B B i [ 25 B RN 52 AR P ID B R R TR) B« 08 B 2% 71 T) 2 T g 1)
Wi DA K Bl B o Jm— A T AR B R B 2 ) D TR B o I T XS o Sk AR R 85 1) 45 38 0 REA T PE 40 3 B

N o - iR .
=13{x ZARIFID iz (i<8) REGEFn
=45 18] bR £} B ZIRIFIDER BiER I FNER
itk R %
[ semmea | IR (] m=Em [] FHEEREEgES EFHE)
(Inter-frame Space) (Response Space) (Inter-byte Space)

3.2 WAL
3.1.1 [E¥EbRE(Break Field)

[Fil 22 1) o B e 1] 22 18] o (Break ) A1 [+ 20 ] i B 7 7 4+ (Break Delimiter) ) 18, Q1181 3.3 Bros o [a) 20 (AR i 22 20 G
DYRFEE 13 A7 (LA ERLTT S 85 HE) ) S v, b it f) BT T 9 s 82 255 DR BT R CRFR B R HLT,
FLU P AT AT I e B AN S R KT 9 A7 A Sk T, DRI )20 0 B o] AR 5 — AN T4 o R0 T B B 1)
] GRS 2 o W VAL] =Y A E
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B

b

v

EEgLE 7
=13 R kBT . |
]

5

i

3.3 FFiEkmE

MAUAT S50t Sk (1 ) 25 AT B B I, DA MAILAT 25 BT 015 il AR 2 D oA, RSl 2 b HH IR RREE 11 07 (1
)M, AWMU A e 2 DL s RS A R I B, Y000 IR ) BLIE$E 9.5 A7(FE 3).

PSR AT R () 235 ) I B3 PR R ik RASL W 7Y o
F 1 RERMETHTIRA 13 47, RN ARIEM B &R X E 8T B Theader Maximum(SER 3.1.6 T EMETEE Z

A,

2. IR 46 TR 4.3, MNP REERMNMAEE LSRN ) ESREE R (£14%)8F, (13-11.18)/13
=14%, BRI HAFREFR T(RTHEZE 14%)8, MHESIRBE SNSRI EN T S %IX 13
MEMEFERSET 11.18 60, BIRZHEESTF 11.18 i, A L% 14%HRShE, FHSHMEN %L
EETER, TSN ARZIRER . BTERESERE LN, M EMERBLSEBASEZERT 9
MHEMEF(AUSBASEE/LHTINS), (10.26-9)/9=14%, BEIRIZHIEEELFAT 10.26
i, BNATEEIEM P EKBSRFMEARTERE. &L, RABAED 11 LR EET.

3. B 46 THIFR 4.3, HMNTKEEMRMAFER SIS ESRIEE R (21. 5%)r, =B EEF 2
B9t E, RBIRERZE 9.135 r(F(9.135 - 9)/ 9 = 1.5%i+E M %)E] 12.805 fi(H(13 — 12.805) / 13 =
1.5%1T EMR)z 6. EKEERESHEEFTER 05 E, BUESEE7E 9.135 {12 12.805 L [8iF 5.

3.1.2 [ EL(Sync Byte Field)

N B AT, HENH— N7 (Byte Field) A&, T AU 1 A7 447 (Start Bit, S +8
PrECHRAr + 1 A7 45 1B A7 (Stop Bit, Badk), & —FlbrvE UART i L4k X, W&l 3.4 Frs. 76 LIN f—iy
BT B UER I R R B, i T 5 B 2 a1 ks AR . 7E LIN iiirh, AL s 2 s ok
LSB(Least Significant Bit, {7 RUN7), /5 K1k MSB(Most Significant Bit, 5w %17«

L M
S S
#]B B 1=
& 1k
'l E £ Pa
0 7
iz fi
F5iE

[ ] mtesisaiE

3.4 FHig
LIN [f]25 LUR BV R bR s, S 0x55(5EH A 33514 01010101b). [A]25 B ) = 1tk tn ) 3.5 i
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L M

S S
#£]B B
& 1E
vl Ed 4 R

0 7

i i

i3

3.5 ¥k

MBS R0 DUASRITRE BE i (R I Bk, TR b7 45 S5 R LA A ARG B R I Bl ey R iy 5 2L
A R R 22, R L D BOIEAT R, SRR G RS A MBI R IO A RS L B [
2 BN RIS (AR b o ALY st AHLTT mO8 I B BB O RS B TS ALY
A, AR RERN A S AR F R THEA KT

FINR T RERRZI - EIRRIRY TREERZI
8
SHBORNT e MIRIIVECE IR INFISE M T i R WA Nl PRI Ve Tie
3.1.3 =Z{%#7 ID E&(Protected Identifier Field)
SZARA ID BT 6 AZHY /T ID(Frame ID), PN & AL G FRAEZ /4 ID. WI1E] 3.6 iR

1Bt E) =

1:7‘: 1;7‘7
Ll 8 0 1 e B
#£|o|o|lolo|o|o|:] =
N iz | iz I
A

w|o]Djio|iD|iD| D fir

L ZRFDK

[ s

3.6 ZIRHFID KR

5T 1D [RYE £ 0x00~0x3F [, 3% 64 4> Wi ID Bl T i KISE50A H (K3 MHLAE 5365 TSk 19 e
OV (ML 3K R I FS ) B A AR et ID AT o A SRT ID AR iR, K T EUE S IR IER 2A H (K3,
LS FHEREAT . A2 230, Horhee R oiafy, “-URBEF a5 .

PO =1D0 @ ID1 @ ID2 ® ID4

P1=—(ID1®ID3 @ ID4 ® ID5)

HAXT A, PID A idl4r 0 84 1oL, A, W ANLY e8] 1 <0xFFE“0x00”, A AW
AR IR o

AR W ID AN PR T 7328, 03 3.1 Fros, PR FhSRAL A PR Ui I 2 1 3.2 1Y
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3.1 MR

M g 28 5 1D
7o 5% 5t
EE T =i A it 0x00 ~ 0x3B
18 A& ot
EXREE U 0x3C
& Bt
MR GE 1) 0x3D
R BB Ox3E, Ox3F

E: 1. MM E 2 — DA, S g (A —ER )RR, FEXH.
3.1.4 ¥#EER(Data Field)

W R AR TR B, B 1B 8 ANENEE 1), SERIER T RAR TN DATAL, G5,
el 3.7 s

B BALE TR EE R, (59 (Signal) A2 Wi B (Diagnostic messages).

{55 (Signal) B S #Eafr i id, — ML ID XV ISR BT Re S — A AME S . 55 ERTIN EARIER
SEREME, ARER TR — . —AME S AN R U, B SRR A S 51 (Publisher);
HRI) ARG BN 5 BT i (Subscriber) (7 2).

21 S (Diagnostic message) FHIZWiiif& i, ) W JE A AT Bl 25 1 5 RS RIS e

BIEE1~8MNFTHE(I=1~8)

iR £V

15 FispH

L M
glolelzl|z|e|z]z]|s]|"
slal 123456t
(2N IS [RUAN A (AN JRirA RN INUTAN R R

fa o

|| mtesuetl

3.7 HiEk
E: L R AREM PSS ETHERELENESR, BEMASNKERRARRITEREN IDE

FTATELFH.
2. BEEMIIERUBEANAZE & LM, AT Rl EREREGESHEINTREER.

W T A R B REAZT R NARSEARERES, M THEET R BTRARIXLRES,
FRLLR B B EREALE, BZBIMBINERRS . KHFWITEMBA T S ITEERENABRHNEE
REFEETAEIH. —RIFERT, B F—IMFHEE, BELAGFE—IMEHTR, TUHRASHN
tHix. BHMAMGIN, AREEEDN. - MRHTR, ZR3227.
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LIN AJ7J

3.1.5 #KIEFNEZ(Checksum Field)
RS0 0 B P rh B A 0 A AT A, T ] 3.8 IR

<%
=}

i i

G FIER

[ ] St

3.8 KILFNEL
FU8 N 53 Ry b E Y AR 56 11 (Classic Checksum) Sz 145 1 £ 46 Fl(Enhanced Checksum), 413 3.2 iR,
F 3.2 KRIGFNLR

R FIZE R BETEOE ERHE
PRI AN WREREFT B, 5 LIN1T.Xx AT RB1E.
SRR AN HEREFTHURZRP ID 5 LIN2.x LT3 815 (2 iR M) -

R B VA R A 365 R A 1 it R A B T pE ML A, R A T A RN A ST AR BT D 2 ) W R FH R
REI6 A o

WEI 7 V2 A B85 B R 4% VA HEAE — BRI (B M 45 BKT25 T 256 WP mtisi 2% 255), IR i i
L RRALEU ,  PAZgs FAE ) BORE A IR A . e AR A IR NI, G e B A6 A ] Py B0 — 3k 41
vk, BARAARU, FERZA SR B A I A IS, S5 OxFF, NIRRT R, XfE—EfeE
I ARAE T A E A

Bltn: R IGHT, Datal = 0x4A, Data2 = 0x55, Data3 = 0x93, Datad = 0xE5, 14775 3.3
Fizs:
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% 3.3 RIFNIHHE 2

EERERS

F0 bix v D7 |De6 | D5 | D4 | D3 | D2 | D1 | DO

0Ox4A Ox4A 0 1 0 0 1 0 1 0

+0x55 = Ox9F 0 1 0 0 1 1 1 1 1

fin_ b Ox9F 1 0 0 1 1 1 1 1

+0x93 = 0x132 1 0 0 1 1 0 0 1 0
fin_Ei#{sr 0x33 0 0 1 1 0 0 1 1

+0xE5 = 0x118 1 0 0 0 1 1 0 0 0

o gk 0x19 0 0 0 1 1 0 0 1

19572 OxE6 1 1 1 0 0 1 1 0

BN
OX19(EFITHERIRIEFN, FEUR) +

Ox E6(EH Bl BRI 70) = OxFF L L L I AL I B

3.1.6 mfEHIATE AT E

WA MUK S5 2 10 3.1 A5 &1 3. 2) 78 R EARIIN ) o 300038 3.4 s e 08, Thrame Maximum A IE S
2 EARHII BRI Thcader Maximum AR AR S 2 EARHIII 5 R Tresponse Maximum A N 25 7E B0 26 _E A% 14 Bz
RISTA); Trcader Nominat AWK AIUE A4 IN 1)+ [0 W] B (1 75 ) 2 1) e 41 i) 25 1] B B 1) B 4 ) e /N A S T+
)20 BRI 1] + 2 ORI IDBAL BN ) WK AR 8 Thicader mes BL 2 719 IRJTADRE 52 DA TSk 05 A 6 ISF 1) )
0.4 155 Tresponse Nominat I N EFAIUE A SN 1) Al BoAtedan i n) + AU AN BURAMIN 1] 5 W25 1% 8 Tresponse rest 177

I TAT R LA K 7 Ta] (R RE 02 Sy W25 AU A I (B 1 0.4 4% Nawo R B BLELENA 711
% 3.4 MELSLZ EEREEMTE

THeaderfMaximum

TResponsefMaximum

THeader_NominaI

THeader_Rest

TResponse_NominaI

TResponse_Rest

TFrame_Maximum |E'|-,'j§ |‘ET_| E‘l’,'j? |‘ET_| BE Eﬁ |§‘|-,'J= %1%
(R | BIFRE@EAN | T | 4R ID

1) 1) * 2

B+ 18] (Twit) 13 1 10 10

40% x

THeaderfNominaI

L3N

R EL %
0

10% Npata 10

40% x

TResponseiNominaI
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LIN AJ7J

3.1.7 MTERZ E AR LR
e i 4 AL fB B s Bl 3.9 Fros

EHTATX

MHLFTRTX

EHFTETX

MHLFT AT

BT

REARLES RELS PIDE Data Data2 KA
REARL REZ:: PIDE Datat | Data2 | #&W#n
otk Ik

ENHAENRHTS
547 (8] P& B BEZ: PIDEX
Data1 Data2 el
R R REZE PIDE Datat | Data2 | #&##
ok BE
ML RAE K AT

3.9 Mi7E S gk E R IR
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LIN AJ7J

3.2 MIAYEE
TFHIRF 3.1.3 TEE 3. 1M rh K Bl AT R U
3.2.1 F&MHmi(Unconditional Frame)
TAAFWUR AT B RATN £, KBRS SRR, Wk H: A4 PR 2 (i .

TCAAFWILE FAUAT 25 53 FL 45 & R 18 52 WU R (S I 3.3 ) ke gk b— B MLkt 25, 2 A
PBUESS AN B (R JC 46 AF RGBT, I 3.10 Jrz, Ferp 4 ot 1D AR G2 0 T 286131, B SO AR i
SE o

M T =1 ENH A MHFH2
... ID=0x30__|
L ID =|0x31 =)
ID =|0x32 )
M
MBS —— fhisk —» BAIEEEI— MRS
B, BIM—MERHETHS

& 3.10 F& M

T ID = 0x30 25 FI 70 (K0 KA1 R LS 25 1, WEWT 45 0 ML e S TR S A AL 250 1 1) AL a3
Wt A5 RA5 S HIRES.

T ID = 0x31 W5 FI A0 (K0 KA1 R A LT s WO 5 0 LAY 0 1 AL 2 20 SR P A 2L 0
[ ABILTS R AT A5 R

T ID = 0x32 W25 FI 20 (K1 KA1 R LS 253 2, WEWT 15 )0 AL 2 1o S 2SR FET A AHILHY 5 2 T 45

5o
3.2.2 EHfA&mi(Event Triggered Frame)

JF A A WOL EHLT RE— AW BR(Z 3.3 99) T 2R AL RIS 5 15 R A AR A T At 44
FEZAN KA G, R S R (S 1 3.3 ) R h 52

24 LT R 5 KB AP BRI, EHUES RO &EAME 25 2 M. o T il
SEIIE L, GIN T AR S

S A IRy SR S P AR A I DU AN ZE T TR RAS Bl o 5 AR I TE A AR 1 D500 — 3k, AN D [+ 1 o5
PUANZETREA T ), SRR — AN TIT T (R RAE), AT TR W VRN A, Bl A (3% 3o IXHE
Ay LN 98, (R RIS & BN RPELS:, LU B0 450 19T IT, RIS il & ——F b A o Sevr— ot
FRAWERTERNE s Fi5h PG OUaE pr e, RN AT K T35 T AT IRAETIT, 6 )l [ A ——Z
fia AT FRVE PN BA_L B9 RO0 AR B AL A R e 2R AP ORIN, EHLS S BRI
T L2 I E] s (E SR A A O St HR AR BRAME R S, KRR 14 T 58

JSE IR I JC 25 AE BRIl A ST IR JC 2 APt BRIV =R i o 10 192 5 148 7355 L ORIER 1K)
TeAAFWIT ALY s o 2 K AL Ph RIS, i BT 2 P T 2 i (R BE SR (S 3.3 ), A Bl b S pdt L 3R (Collision
Resolving Schedule), HUHr i X LEICIR T A AP, T, PR i pheadh 5 3R EESRAL 5 AT (K SRIK R e 2% v o
3.1 7 BiIR T S Al AW AR . S A ) It Dy 0x10, 55 L SCIBA S JE 26 AR K E 1D 73
T2 Ox11 A1 0x12, 3X48MT 1D [(EHED T ASEIU T, DRsOF ARSI RLE -
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LIN AJ7J

MHNTI =1 ENMT A MHLFI =2

ID =|0x10

KXW EHMBIESR
RETU, TEEE.
ID =|0x10

~ S M EIMES RET),
& IR Sty clY 4 Ui

MHLF E1F2RE S8 AL
~- T, MEEHRMAMN L
ERLEN

T HAHERFTERE. B
> WERREREE SR, BRARE
KEXHYTC I A MID .

]
1
o
x
a
o

R
BB o Bk e Bk E A — R
E. BH—MREHHS

3.11 B4

LAl A ORI I 22 AN T A AT 2406 2 LU T 5 AN S
(1) Hoths Bt & i 7 8 s K
(2) T FHAH [R] PR A B A2 7R
(3) B — A I 2 R4 1D, IXRE A B8 K W & MR AN IR TG 4% PR A 326 HA R 1 5
(4) HANIRI I MBLAT s A s
(5) e FAM A WAL T A — AN BEEE R (S 3.3 ).
3.2.3 {B%mi(Sporadic Frame)

AW EHUTY RUAE AWl BR(Z I 3.3 )b = [ B 5 R A AN ) 5 2R B AR . 247 22 R
BRI B A5 S AR A, Gl 2 BOE IR e ok ik .

AR, A AT Y BB ORI T — B4 BE AU BE t EHLY AR R e
FMUR A Al BE B =FARDL: 1) RIRIMI T A AFWB AT (5 5 A AR, (S 3.3 ) IRFFUTER, Wi
312 H— AW B PT7R, EHUY ROEWCLEA T AL 2) S SRIRA T A 5 A5 5 Rk T ARk,
WA IEAZIRIR IR TC A5 AFITR SR 38 005 3) U SRAT PN B AN ST R JE 4% AFIU L 35 AR 5 A T 28 4k, UG H
SORUE IS, o G i IR ORIBR IR JE A A PR ACE AL, A AR R A5 2R AN S (i Sk 21 K
A RESIEN ot MU e (R AT R, PTEL LY s OBt 2N ORA5 S e g, IXhE
FEARI AN S

FINAR AW H AL TN HERER (S 3.3 A8 —Lea 3R ME—— B R 5 R A AR A7 3l
ke FAERCA WO WU B T I EAN RN FLOE 5 22 R B B IR HIR O, SIN BT H 7224
T HEIIE A 1 R E
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LIN AJ7J

EMTR M T =

FNNHRRBESERETL, =M

. ID=0x22 .
| BEN, ENSSESRETE, #
TR R T SBES LA ML 5
R
AR i Wik — GTSIEEB— RS

e AIM—MRERBT R

3.12 B& N

3.2.4 i£iii(Diagnostic Frame)

2 WAL 45 E AU SRR ML 2, 2R TRCE . IRIZK . EFLE K ii(Master Request Frame,
MRF), Wi ID = 0x3C, &5 53 R AT 1 i o ML 555 ML 25 i(Slave Response Frame, SRF), M ID = 0x3D,
ISR I R AT 2 ML e AR BN N 8 N7, — R FARERR ISR 2 Wi FAR RIS
5 %—Zo
3.2.5 {REEMi(Reserved Frame)

LR MR ID A 0x3E A1 0x3F, ¥k M.
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LIN AJ7J

3.3 #HE R (Schedule)

BERZASE WU LR, M A e B A S LA A e e 2k Bt 1] BERERAT T BN AL, &
PUESS AR N JZ i ZEREA TP . BEEERWT LT 24, IGO0 T, SRS BEERSPAT IR, izt eR
FUSE I AR T U > AT, - BIRERER A e Ja — i, W RSB B i E R R 2y, DDk [ 380 22 iy f 1k 23R 555
—AWEAPAT ;s WA AT REAEPAT RN R 2 R A b, AT 5 — AN RERERR A R IE], =R s i e e
SRR IR BT, W 3.13 Pros.

HERA

AO1(GET) 11
AH2 SE21i
AQ3 SE 31 !

RE-NHERN, KRAERRNIT

i E%Al HERB #HERC
I S
105 15 15
i ! i ki !

=ANHERFER, WFRIT

BEEMHMmEMMHER ISR E &

a1 KERRITC & i

) 11
205 B filh &
kHEimzE

a3 KERBYTe &

N it
HERAE D

[E] 1 #HEERMAASHRARERM—IAD Entry), X RHERFEAM

3.13 #HER

HEE R BRFE T ID ALK PA, IR E T Wi B (Frame Slot) iR /N o i e Bk 39 8 6 0 g 1y — it
FIM S AL ZR B — AN AT i S AR 28 AT 1) o RN BR A AT LAAS R, — AN BROGERY. T J#EEER I — NN
A, WK 3.14 frox, Hpi=1~8,
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LIN AJ7J

A1 A02 AO3 AO4 A1
HERA HERA HERA HERA HERB
i BT R 15ms i Bt B 15ms i B B 15ms Moi B B 15ms 153 At B 15ms
S T Ed
ST T i 5ms |
>13{iz ZARIPID iz 1 i R R
‘ F# B FREL FHEL ZIRIFIDER B EL KIS FNER
TFramciMaximum
o BT BiR
D EESR AL D 53 i) B D #lzh

3.14 MRt ps

TP Thrame Maximum AWIE S LA RIS IR], 2 3.1.6 53R 3.4, $Fa(Jitter) M) [F]28 A1 b B (1 T
i -5 ot o 85062 463 B 20 22 R T o B (Time Base) A LINF- W4 (135 /N T B B0, 383 6258 4 SmsEX 10ms. il
b BRAA 2 B G A K A7, O RS AR T I G B T AR I 2 (R B R 1(Tick)), DI E 5 S — R I —
R E L
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LIN AJ7J

3.4 R7SH\(State Machine)SEIR

3.4.1 FEHESEVIRTSH
MHERBIGE, FHATSKIKEERDEEB . FPBRAZ R ID B, Wik 3.15 Fix.

A

HERE
A RIE

l

( msEms ) ( mse ) ( zwipo )
- ———
BEFS ARG BERSE EEFERIPID
Y N Y

3.15 EHEFHVREM

3.4.2 MHLESHIREN

MHBUESS B T R AT BE TR N e o BRI IR L
1. [0 e B B R[] A2 BORS: 5 2%

2. MiALPEES
MAUTRENL R 3.5 Frow, At b #1 (rRRZESHLWTE 3.16 Fis.
3 3.5 MHUES IS

WA ERAHL R
RS | ERDRAT MR MR RA RO, BRC AR NEIR ISR
IR

RIS T PID
FEUERE R E E’J:d%#F ID FATHH ?&HE$?&E’1111+ R RN E

R ey FEKEEEHRS, SEFERBFE S

) o EEEATRE ¢ MRIEIR S IR S BIFT, 4 ERE
RIEHR S PIDMT RS, BERBIE, REBBE BN AOHRTS.
BRI
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LIN AJ7J

?

4 SRR A
T| EeREELEkR EWEHTRASERE  ERITE
‘ L . L IR¥E I GE239:2]) TR
AR IR/ E L | E— B EERSTL] [FSERFS
Successfl I_transfer oo EREESE f E{iIresponse_error [FEhZZ]
REERAN epmsmn B
Error_|n_respor|1$e e |
AR

EW R B FRERFAE & B

( =zgpp )

R ZRIFID

bis3]
-®

Y SZRPID

S EEIR

- J
SHTZARIPID
%?%4'&&2%

( swsEs

L R FT

|
A R
FIRKTE

YR Fn

wnagy AT

RIfEi%

( YA \ s

I:I~ ﬁ jEj-_‘I:I
é oYM S5 IR v

|
SHERIPID
RERRE

( mpmmsm )

L REHEFT

Hi s R R
s

MR S
\ sERR

( mxuwm

RIEREFN

REHIESRE REHESE

BEBIEE  RAERR
Y

© —®
Rtk iz

[ 3.16 MisbIRAYIRZSHL
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LIN AJ7J

3.5 MEREIE
IR 2% 65 T B 0 IR 2R AR IR AT B B, 1) 3.17 o

.\( mst )

TN
BEHAIE RS
MBI S D IRV
B ERER T LINFW [<100ms]
( rpovmiE ) (R )
- BHEGRRGS
RUSERMHRLER | SEHH4s-10s
T, AAREEST B4 EEEMBNE
JumEREE L

& 3.17 MEEE

3.5.1 Mr{ER

MR AL TRMIRAS I, =/ MHUAT ST DA S e bR MRS 55, Mal (s 5 FF4: 250us~5Sms. HAxTT
FL(BR MBS 5 LLAMP T SO LUKT 150ps 4 BIE A @ Melii(s 5 o REAS ML £ Z00E M A5 - 2k ik o 11
45 AR ST 100ms uw&%?%%cﬂ%ﬁimﬁ’] a2 mizk); FEHLH ﬁmmjﬁ%&’ﬂﬁ&@&!, 100ms 2 P EHLH ﬁ?;zgrpﬂ
SKIFGRIEAS o FEHUT A RDD (R BE Be b vl DA 78 M e Bf5 55, F T ML AT BRI AR B, DR =ML s B
R AT 1] e AN 2l 1
55, 7£ 150ms~250ms ZW‘&%&%H@U B E TR dr (i sk), AT PLEE BT k%

U SR RURE MR
RMERE T MU S R T LURIR 3 IR, 3 IR A, M IEERF R D 1.5s 2R A AT LA CRIEMEEEAE S,

K 3.18 iR
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LIN AJ7J

>150us £X100ms Mj‘\fl:ﬁ,‘f—?‘_\;‘ﬁ‘%ﬁ?
AL SRR 2 AR ZIZIN

L

\

>1 5§ >1.5s S~ >1 .5s

/ SN~
/7 ~
~
/ S~

250 1 s~5ms 250 1 s~5ms 250 1 s~5ms

RIEMBR(ES 150ms~250ms B R B RWE S &HS, TEEHX
EREE, REAEZRRFEELFH1.sFEARBRAE

150ms~250ms 150ms~250ms; ZDEH1.56s

3.18 Mufig
3.5.2 f{KER
R DAZE PRI O R E A RHIR :

(1) A2 Wi K EPLIE R 0x3C 1ERIR AT <, ZOREAE BS54 0x00, HARFA54 OxFF.
PRI Ay 2 B BN U, B B MHLTY RO A B 2 — 71y, ORI 206 ML mifE 8%

WEIRRR A & 5, AN BEHEA RIS, *E%Fﬂ%}z%%ﬁuﬁ ik 3.19 iR

51D Data1 Data2 | Data3 | Data4 | Data5 | Data6 | Data7

S5 EMRE | B
FZEIRE | FZH | 0,30 | 0x00 | OXFF | OxFF | OXFF | OxFF | OxFF | OXFF

Data8 | #&I&F0
OxFF 0x00

YBT3 3 B 2 AAREIR A S B AR R W5 S 2R R EF TS

& 3.19 KR &
(2) MR WA R HEP 2 TR D)4 )4s ~10s B, 5 5 F B EARIRIRES .
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LIN AJ7J

3.6 REEIE

PRASE HIEN TRIZAT P s R . B — BRI, MR ST 75 ZEoR AN A P i A T HER, —FhJsik
ST PR s R T A, P VR A R A ) R Y AN B B R R/ 22 44K S (Limp Home Mode).
3.6.1 M®KKE

PSRRI s AN LT S B EELE & R AT I RN TS A i A B — AN — L bR A 5
response_error, [A] EHLHT AR A HEPRE . B S A ST RO ANME 5 IF HAAT 704, Wik 3.6 s ik
R T ARV S, TR RALEE .

% 3.6 EHLT S5t response_error BIfRTE

response_error FNT SIMESBIRER
FALSE M SIRIEER .
TRUE M R EEAEIR.
MHLT R TR MHT R, BESENFESEREIR.

\

W

LIN PpBOFBCA AR R, P R 5 22 AATHIE . 3K 3.7 JUHH T T BE BLIK — SRR R Al S
%,
% 3.7 $HIREEZA|

Hix KA R
BE, E—MERZ, LIN BZ ERE-IMTRERIMKEFER, REREREIZS % A
(VA4S i, SAEDRAZEERTSEIEZETELR—HE, MAMEIR. (FHMEMNES%ERR

BRoN, S 3.2.2 7).

RFFWHRSEREHRHTENMMEZTBH T HENSR(SE 4.6 TTHI% 4.3), IAARE

PEHEIR.

PID 422 ?%uiz%,ﬁia‘rlm‘i ID(PID a@ﬁq%\jﬁ)&ﬂﬁﬁgﬁmm‘uE%ﬁﬁ%mﬁﬁmo FP1), HEEKER
KGR, M RIAA 2 PID f£HiEIR .

To R IR RiEFTWKE, MREEERETANE, WALTHERRGEHMANIRIN).

MERTEER | WD SRR EER AT E SR B ER IR .

RIRFNEEIR W T = IR B A B AN 5 EH T B RURSIG R (R BUR ) N2 SR AR E F OxFF .

s IR FHEHAEILG E T BIEETE.

IR DK IEIR BRERYERERRR ESBEETEBE, ZBRAENTRAITEN.

3.6.2 TEREIRE

T B E P ASIRZSAT: Error in_response 1 Successful transfer. %A 1% BRFRISN 25 1R I & IV
P, 4 E AL Error_in_response; JXINALHIN B AL Successful transfero 17 55 77 EERF X AR AL RS 25 N 2

El¥ B $EiR
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LIN AJ7J

4. Mk BYREHSIR
AFAA TS LIN WOSCA A SR AR A AR 5 st AR FH Ve vk I Ry i i 0t AR A 2500 W A LIN R)
I LLT 0
e LIN Protocol Specification(¥ 43 4 %)
e LIN Physical Layer Specification

4.1 HR

MR LIN ot 75 22 R 2 F A0 35 B iU 378 i £ (Protocol Controller). &t 28I & #%(Bus Transceiver) 1 LIN 2k =
5, W 4.1 iR

A A
Y Y
B AR B A R
A A
————em o P P,

4.1 Ml & R KRR

LIN BTG I AR PR E i SRR AR KRS o AT LIN R0 2% 5 54 PR 2 4 0 AR A o, 10 4 2k
MOt T . S XGOS SCWIEkE ], BB A U T -
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LIN AJ7J

4.2 LIN HOfEH4F =

LR IEAE

BT s TGT ks BE I B
EMI i1y H o] 4%

5 =IHLAF T 20kbps
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LIN AJ7J

4.3 thilli=HlEE

PR HES 1) AT — N T UART/SCI Bl 5 #ilgs, TAETT SOZ X0 Bhasdzs il 2 BE n] LA I 4
FEHLSZI, AT DA “UART/SCI+E I #8758 . AR, WSl 20 — BB AT B d% 42 i s - v A5
FEH IR E A TR (8 BT, 1 5147, ORI )IE A MR % B, Philtdsiblgs itk B skl k
PR AR PR S F R RRE B B ATAS UG A IR, ARG PR A7 &5 S 40 il — b T4 T 508 .

Pz I gs EERE P A AR K RSB R B B . I eE 3 SRR,  [AB 1A g Bt & — MG HLS ik, K &b
H3 13 670 & H RS [R) 20 [0 i B B AR B N 1 R v H R A4, (EE BRSO B AR BE TR IR RE A [R] 20 TR B
B I A B A XTI, R T R AE BRI

P T ) 2% T2 RE A T A HL R i (Local Wakeup)o 7 ZEMR R LRI, BSdas il aiim il B 2 ok 35 1) LIN 24k
1K MRE 5 (S 3.5 1),

PIISCFS ) 2 T RE TR ) 2R MR i (Bus Wakeup)o SUCEISK [ LIN S MeBs S5, Phisldss b3S e s IEHIZ)
VB, BEAMEMEARACE 1.
£ 1. BN, EMTHSEIR 100ms, AEEiGMEEERIE.
431 FTMAE

WRPEAEAF YA T LAS> by 3 28 UART/SCIH+5E W #-+4h 38 o K7 | A LIN(Hardware LIN)FI LIN #E(LIN
Module), 735l 1 17 05 Jse AR R BE A7 AN )00 7 7R 2 HT o
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LIN AJ7J

4.4 Rk kE
FERISUR B SE AR — AN R TR TR e, S s SR 0 s T 5 LIN SR i B - i v
SR D)2 A . SRtk BT 5 g 4.2 FioR.
RKA41LIN BREBEENX

=/IME BARYE =BAXE =]
bk S KME KIE 0.4Vsup Vsup $§ R & A 2RI BIR B E
Rt 0.6Vsup RMTE RMTE

LIN e : LIN SRS 2%t R ICR A IS S % . A T s IR s 2 2% SR 5
M, LIN BRVOER SRR A B RE AR 2 £11.5% 0 FE D sh AT 2 26 f i Pk sl I HLRE RS2 IR AT 2 2% 2 1] 8%
A 2505 Bl o WSRO TR H TS ) T BR B & T3 KINIUA . SIS % BRI 6.6.

SRR B LSS EN Th s, R 2 BHBTUC RS . s 2 % (Slew-rate) 15545

BEAN, LIN MG SRR R 38 LA IR — Pl . ALY A i sl TR S i, ASBESE IR 2 b A=Y
AT,
1 BT AEBRANAEN, —RRERHLIN 2% “%&-57 AR, —25hiUsHigs ‘5-KEE”

X3,

441 SEMAE

E—S TSRO S 376, AT DR s ok s s, Wi 4.2 s, 2B S%%R4].

VBAT

Vce

470pF

47K Q F4FW taf LINGZ %
UART >° T
L A

Vce TKQ Vce I

IRQ 47K Q 470pF

41

UART
RXD

4.2 {5589 LIN Y& 25 8%

A AR R PR SR N R O A, XL S INRESERE, IABTIE E AR, BUE s IR S
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LIN AJ7J

4.5 LIN 2%
LIN Sk AT LIN T S0 es A i
LIN S 2 HORAE BT —— IR & RS S %, R 7= B N 7 LR, S8 4.8.2 74,

NPT i BN LIN ZhREFTAE 5 IR A B 3R A5 1) RAE PEA LG, AEAE )R 5 T 3 VU R AU
e PATARER DS 1 RN 1 RS, EANE A SR R T e, ISR LA AE A R Y
W) R A AR LIN RS, AN 3 MRERCRi. M0 LINYsh ol LS IRARAEA I B 7 e 1 o RIS BT #RE I
BEER, FRA B R AR, AR ECR () ANMEA S, e R hemb .
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LIN AJ7J

4.6 B§hiR

LIN P28 K E BT i 200 B b BE PRI B, i LS WA o 18 B, WL 52 LIN 2RI
()RR, X ORAE T A7 AR I UHERAPE . LIN R E — A LIN P2 B R — A EHUT R, IXORUE T A7 4 (1 ik —
Pho LIN RV R E AT 0 455 40 b WL s, FFAEMCK AP BE 3K gy MUY g it 7 LY Ak
HREMER . REPAT MWL R BEAE LIN G855 EAL ROR A R 673805, LIN MR RREIE R T . IXFk
72 ELARBRAR T AR AR, HUR —J7 /b T ks FE e i, AR 1 RS 3 — T AT 2, BRAR 78K
(DR a7 =F

T R ML AR B AL 2R 4.3 12K,

R 42 ENHRFMNT SRR RIFIRE

S AR RFRE | BX

Ftol_res_master | £0.5% FNHRLEEEN FREMRENRRRE-

Ftol_res_slave | +1.5% HFBESMNREBEBOMNT S(GIERT SEER), AT IR AFIAE

FREEBSMLER. XMERRTEEANT RRIELER SHELER
MRAIRE.

Ftol_unsync +14% MFBRMURERNEHIMNT R, FEFARTEREEBSHMER. X

MEMERTERENSER S ZATMAER ST EMERMERRE.

Ftol_sync +2% ¥R, ENTHSMANTSCERMRERRE
Ftol_sl_to_sl 2% WaEERDE, BRBFEMAIATRAIERMEARE.

X 4.3 INZHUHIWE

FNT A, AT EMAERRAREFERMNEERNEBEECEMBEERAR, HFHNENHEEENT
B210.5%, MHTEEL14%).

EZal, EHFAMNT SRR SFEMRRIREMN S Ftol_res_master A
Ftol_res_slave/Ftol_unsync FIEkK. EH T RRENMLRREZ BRI BIMREL, MHLT =5 AT iR MALAL
REGEHBBAKEXT 9~11 LR BTN REE LA EMER S A IA). XBRT
EEXENNT AR ENNEIREBUATRMIEE), TEEEMLT S TAMMRESHEMEEIR
Z, UK LIN B BinfrEREmER(BFiIRE, BURTEMHIRIT).

E&ZfE, M PID B EIRIEFIEL , BEW A BILLRFEITIRZE A K F+2%(BN Ftol_sync # Ftol_sl_to_sl).
MREEFNTEEMNTSIBS, 1% Ftol_res_master 5+0.5%, BAREMNTEESHARLERIE
EAORE, HAOREFBNTFEHEMERBIRZE ARG KXT Ftol_sync - Ftol_res_master, Bl+1.5%. @R
EMTTRZEBEE, AT aZENMRRRENEREST11.5%.
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LIN AJ7J

4.7 EMI B HizH|

EMI X HLFS s T . %7 T LIN M55, EMI 3 ff s 600 R 43R b [ e s o A3 38 %2 e s B I ] Y H ST
A UHEL, AR e PR AR (KRS . BT B TR) P R AR OB %, BRI AR R i TR b, BRI R 5 1
PR AR, EMI R M, BRARRRSEm A, SA7 (A AR vk /b, OBy ik, EMI
WA

LIN 7] DL EMI. 3352 DR A s s il g v LA ) LIN MR 7l %, M2k e nT AP, H 4k,
LIN et LIN () d i 78 K BRI 4 20kbpso {EASF— 302, XN E LIN Y982 F B, 1 76 20 ik
5 EMI Z [H R4 R,
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LIN AJ7J

4.8 it B R EEEm
4.8.1 TAEIMEXSATH BTN

Fr EYR 25 25 5 5% RIS R AR R TR, 08 S AR S 2 B AR S IR o E I BRI R,
— 8 B AT A I FEVE L . R R Y R e R A o FE FR AR AT SR I, L IR A R R R A
PRS2 H0 i (B . B, BERERCE S IO T, RS PR B reoRs FE i e 1

LIN FREAES 43 R 24 -40°C ~+125 °C IR B YE P9 ARG 2 LIN BYE e i Fedr . A BysE M ME g T, 25
AERZ+11.5%GE DIYHEEES) . S TEREBR TN, BERZRA B RS IR Rk m . 5% (Load
Dump). . & Hith I Jump-start) 55 L5
3. 1. LIN #3138 2.1 BRSXMERRIESEI£11.5%, LIN 138 1.x F0 2.0 R, XPMEFRE+10%.
4.8.2 imiEMRFNRZ GE

N T BRI, LINGYERE T BN s AN s B B, Wik 4.4 Pios o St AL BHL— e
LIN B2k, ) —dm&e ik A RO AR HUs, sl 4.3 Frose B ER I A SR A2, 24 ECU g«
MW A, e R ARk LIN &2k i) ECU fiEHt.

#* 4.3 iniERMA

&®/ME #A{g = AE B
ENT A 900 1000 1100 Q
MHLFE &S 20 30 60 KQ
VSUP_M VSUP_S1 VSUF’_S2 VSUP_Sn

Vsup x ZU A& 2 EBIR

(@0, ECUMERMIE)

AL S

N I EsEeE < )7
LINE £ 1K 30K 30K
R -7 | i
| ' |
P e
| i |
1 Tx : 1 Tx
I ! l
| : |
| EEAkEE  — | | MBI AR —
- ___4 e e
| MBEMEE —
e e —

& 4.3 imixrmfE

LIN 7 P& R IFIRAE i, H el 4.4 Pos (5520 b, B2 s o BHA 14090 i 12 BRI
IFICAE R4 R B OV 2 (0 VL BHLE 5 AR, T L), e 7 A8 L A A0 T 251 Ui AN PR AT e A LA TR DR IR AR
RO . R BHRE 1 A SO S X 2 1A Dl 5 MUE A SYI8) (R DA s e P 8 v LA e bR WA 35 1 e
PP BN r AL 2 A A ) RC UEBEIE A B T B %
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ETmiian E¥snian

iR ]

) _\ iR\

¥y v 1y

uwNeg | ¢ ¢ — LINBZ

4—%%5 + + + 'i"—__- ﬁ%E_J
\ ‘T\_" 71_T L

ETmAYER EYHBER

4.4 RS HEK
MR BCE S TN IE R WA T2, LIN BUVERR T BRI s i e s B . FE AR [R5 4, I8 BE LIN
MK AT 40 2K, —4> LIN W& 1ok S H A 16.
MNyER BT BB AT LIN B2k, 0 LIN S 20 s B iy, an AR OR 3 i, &4
BRI it i b, A B ThFE .

4.8.3 ESD Fp#p
ESD(Electrostatic Discharge)fif it 3, ZRIN A F0 8T 10 M R0 s ok iy v s« K HLRBOHE,  pl T 3Lk TR) v
HE IR ECTAR, R T AR TR A P58 B e AN R F 7 i Jg i d 1
UK 2 B A 2y %2 ) ESD (1t o LIN RGBSR S 2Ok 4 1) FRIERT 3 Y B HEE B2 31 ECU W2 1 A,
XA YRR A ESD R ANIIE . [AIFE, LIN B2t GEEE N ESD. Wi ARFIA Y, 2585 A 8 A v (1)
s K FLLR R P A
Bt I AT DL T 5
o R HIYREZFIHN 2 2 [ E I r BELRIT H 5
o MMM, Jf G ORHARE M ST, R BT
o 1 LIN {554 G2k 2 [0 )4 ESD TRy a5, M i s v #4625 £ (Transient Voltage Suppressor,
TVS). RC JEHEZRF )5,

A UL S PRGN AT S IS 2 YR ST [6].
¥: 1. RCERBHELLIENESTF LIN BOEE, TSNS LIN @BESER.

48.4 RAEM
BRSSO 2 48 ) UART/SCI K S2HL
LR ICR B SRR 4 1SO 9141 (B, SIS % %RI10].
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4.9 SETEH

[11 R8C/Tiny Series R8C/11 Group LIN(Local Interconnect Network) Application Note: Slave Volume,
Renesas Technology, 2006

[2] R8C/Tiny Series R8C/22 Group R8C23 Group Hardware Manual, Renesas Technology, 2006

[3] R32C/100 Series R32C/121 Group Hardware Manual (preliminary), Renesas Technology, 2006

[4] H8/300H Tiny Series LIN(Local Interconnect Network) Application Note: Master, Renesas Technology,
2003

[5] TJA1020 LIN transceiver application note, NXP Semiconductors, 2005

[6] TLE7259G LIN transceiver application note, Infineon Technologies, 2005

[7]1 LIN Protocol Specification Revision 1.3, LIN Consortium, 2002

[8] LIN Physical Specification Revision 2.0, LIN Consortium, 2005

[9] LIN Physical Specification Revision 2.1, LIN Consortium, 2006

[10] 1ISO9141:1989 Road vehicles - Diagnostic systems - Requirements for interchange of digital
information
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5. ES4E. BE. RHIFZH

RN FRATF, MR TESAE, KBS, W (dentification) FZ WAk . ThEERHR. AT
XN LIN A A BL R #8452

e LIN Transport Layer Specification

e LIN Node configuration and Identification Specification

e LIN Diagnostic Specification

AL R FA 2K, LIN St PUIi o e —f5 S 4090 . FoE . RMA2 K, X PUIHh AL R R T LIN (1)
N fEE AR E . FHONFIS IR =T ) GE A5 2o, SN 29 B S Wi ks R e fi . b
TRYEAEHT, LIN SN2 e LT APLEL, SIS 6 %,

5.1 fEE

R AT S —, B e — B e, R 2 W IR S 107 B (Message) Bl 3 b iSUZ o7 LLAR 2 1)
PDU (Packet Data Unit, 2321 IT), B gk, U BSUZ BRI PDUEH IR B2 Wi il 45 75 i 2 . T
B2 PDU {15 st FEFR A 3753 (Packing), PDU 23 B 4 it FERR A B2 41 (Unpacking).  PDU X 45 i 45 14 1)
Byn B, @2 WiiUR % oI
5.1.1 PDU %#4

i FEVRZEAT IR SR, LIN A% )2 PDU % 205 1SO #hl5E UL T- CAN MR (K12 W bt (2 18 2 2% %2 BH9))
A AL TSO Btk T4E) o IX PP HEZME R KIND T4E CAN I LIN 2 [A) 5% a5 w2 A &, A T X1y
RO SRE IR

MK IER L, PDU #6043y #uli(Single Frame, SF). Ei(First Frame, FF)f1%:i{(Consecutive Frames,
CF)—=Fh. MRIEVE I, FEHLRIZEFK PDU, MHLAIENZ PDU.

Wikl 5.1 fra, S PDU 2, B 46T sl (NAD), Bt il{i S.(PCT),LEN, it 45 ID(SID), 13 25 ik %% ID(RSID),
HEFTB(DI~D6). BT NAD /K%, KT D4,D5,D6 fia Kik.
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HEFTER
N
s N
~ | NAD PCI SID D1 D2 D3 D4 D5 &0
R < NAD PCI LEN SID D1 D2 D3 D4 B
= | NAD PCI D1 D3 D3 D4 D5 D6 i
~ | NAD PCI RSID D1 D2 D3 D4 D5 EAR
20
R < NAD PCI LEN RSID D1 D2 D3 D4 B
N NAD PCI SID D1 D2 D3 D4 D5 £t

5.1 LIN &5 E 23589 PDU &

5.1.1.1 NAD
PDU #IGI5 AN 71 & NAD (node address) , X 20 A A ML st
R 5.1 P, HIHT NAD HIHUE S
% 5.1 NAD BUESE

0x00 AFRIR®<S, 50 3.5.2.
0x01~0x7D MHLF s ibiit, BI NAD
Ox7E DhRETS ittt (ThaE NAD)
Ox7F [TES it (773 NAD)
0x80~0xFF ARBEEX

5.1.1.2 PCI

PDU G — %42 PCI (Protocol Control Information) {58, 12 7 PDU H cRBFIY BEV KR
s R . Wk 5.2
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% 5.2: PCl &asm

it} PCI %5 B ns 2
B7 [B6 |[B5 |B4 B3 | B2 | B1 | BO
SF (Eigi) 0 0 0 0 Length
FF (&) 0 0 0 1 Length & 4 i
CF (&) 0 0 1 0 Mait 2 AR

i, BINME S Length Ronyl BT80N 1o piwirh, BN B KR Length (15 4 7, ik 8 f77E LEN
HRIR. FIEEN BRI 12 A5, SRR 4095 (0xFFF) .

SR RIS SN s, ERBER Mg S, B RS N 1, 2R RN 1. i REkidE T
154, BT BEeAE S 16 NSy A 0 B 140,
5.1.1.3 SID 5 RSID

SID (Service Identifier) 7~ T MM SN 58 B IR S5 K 19 s L B 45 11) SID X (1] 24 0xBO~0xB7,i2 it
AR5 1) SID X [f] &) 0x00~0xAF,0xB8~0XFE o

RSID (Response Service Identifier) F7x ML sV ZF I 2, & HIMEZE SID+0x40.

51.14 HEFETHE

R B A A BT IRSS AP . RSk, R TBIRE 6 N . B WS, Frfs PDU Y
HETFE, 25t “EA” M TSR .
512 fEFHEBE

ISP R A B AN iR A, A% A= S FL AR A R A0k o At = e 21 1) o
it 2 R A N R N R s A R S BRI B A, AR SE B SR 23 1 U S HE 4
O ARG AR R MR K ik o R, PIBUZ BRI R E RS, A4 2 00 Ba IR e s 2
HE, A Nz A

LIN f44 )3 H e s .

LIN f4 3 Hoa T FLAL TR

it )z AL )z APL 560k, S 6.4 717 R 5.3 FIH THH)Z S APL IR NOCR, APLINNAS I 6 #.
% 5.3 RHIES API ByXEX

1BR1E ZHIZE API

/% —4~ PDU Id_put_raw
Id_get_raw

W/EZ—1iEE Id_send_message
Id_receive_message
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52 LINMNAEE
5.2.1 #hA

LIN N E SR EE A8, BB PONANZIIY DT Re. MCE . VONAHZ W Zhae &4 T H, FOb Ik
%5(Service)o A T DX, BEIURSSHATE E  ME— RS S (Service ID, SID). [ 5.2 4l T LIN [ HH 2 A
KBk

LR &E/NAREF

t BRI E

Ri IR
Ee 4 B BE A%
A A + ,A @A A@
| ¥ : —
q HE
®! -
@ : \J Yy Vv =]
@ 1| #HoEs
|
||| FF+CF SF
| F 4
= S R
L
Y Y v L L MR
NAD NAD
o 0x80-0xFF 0x00-0x7F IR EB I
B W

-+ — —p T EEFEAR

SF B
FF =101
CF R ]

52 LIN RHERH X

O FERIESETNERE

@ EERFEIEME, URMBEER

@ RARFEIEME, URMBERER

@ ETIESHBERS

© ZHfEmE, BIfEnEERE, FEEAENMEXRE

© RPRBEXHZH

T BEARAE, 5 SORARE IR BEAR 0 BEAT T PR R R T AR s

LIN N HZMRCE . PRSI £ 0 2455 fi(Logical Node) ). 14515 mi& AR Xk [ ML 2R/
B2 & RS SR AE N I Sh sk . o T X AN REI 2 4815 51, LIN 2 X7 NAD(Node Address for
Diagnose, 2Writhhl). 25 1 T4 7 HHY 5 (Physical Node).  MALAT S F1 L (Interface) MM . X T—M
PR ROR YL, MBS FHEE 00 WA SERMTISOR BB AT RS2 A, T 4R m AR T ICE . I A2 Ik
IHIRE S o DIBEAT K. MHUESS LLRAR P —— XS N HY, ER B fOm] BLAHE 1 e 218870 A,

N T REHAE TN ]2 D, LIN REE T —% APL. N i3I K ILIRE Yy AP RHL, AP
BSME 6 5.
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522 (5542

AR DR AR N HE T DA SR, HEMDUZ SR EE S M T 5 S . X EE 5 H
NCF(Node Capability File, 7 st G0 ) e X, BEATLLE TAESE (A e i 7l (e 4k 2 F6ok
&), W] PURIRASHR & W W 55 545w I BCRIRAS) o

F AT REM TAERBAL N 5.3 Fion. (5 S HEHTMILE LIN I a2 AL id, AT S lEnT LU E
(R AT E, AT LA BT

FNTS | T T rhE W&

KT = MT = MET = —— YT i)

5.3 [ESAERE

GBI REHAZ O APL S8, S 6.3 1. R 54 5 TE S BYIGE S APL X NCR, APLIMAZ
SR 6 5.
% 5.4 [FSAEIIEES APl BIXEX
BiE Hl AP
FSIEE |_bool_rd/l_bool_wr
|_u8 rd/l_u8 wr
| u16_rd/l_u16_wr
|_bytes_rd/l_bytes wr
TiRE, BRIRE |_flg_tst
|_flg_clr

5.2.3 FEEIN&E

LIN BUVE R, AT SN %17 NAD. fEMZSAT A, AT WA ZHT S NAD #U A,
WL = SE . AL, REANEEHY AL R AL B A F24% PID fMii. etk WL, NAD 1 PID 43 5518 %
AL T R G R, LIN FIVEH NAD F PID [P A — R4 A5 FR A 3@ 4757 55 I IC L 1 (Configuration) . —
AT AT LA AN LA B ECE I, BRI ZOS AT, AN SR N U 2K

Bic D Re &8 LIN B =MLY fURE B shHb s P @ 85 15 SUEPERC & 5, 1 F% NAD Fl PID 43 B A2 A o8,
2 IR TAE . FUE DR iR & T S S R N DRe, 5 70 NAD. 73 d PID 45 )Ik%% . Fic & Dy REs
T AR J2 50 R B IR 55

h TG NRAEATIE )75 2E, LIN R e AL E D Ref iR s sf, 28T 1SO il 2 ¥ UDS(Unified Diagnostic
Services, A-AHG—12 Wik S5 FRUE(S S 2% %k 7])F1 OBD(On-board Diagnostic, Z=# HhiZW)brHE(Z 5%
BORHOD. BCEIIRERTUIRSS K I SID #52 1SO btk 14

T B D RE ) TARRER 5o SN LR R (1) <2 P opL- ik 45 a8 BEBARARARL,  dn&] 5.4 From e MUY sn] DAk
2L, AT A RS . R P HLE G I RS A R RS IE K, RS AR BRAE SR BUATERAE, SR %
BLIR [H] 3 o
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ENTS

& 5.4 BLEARAEE

5.2.3.1 HEFHEER
Wik 5.5, A A BT

HIUENADF %

A BAIUANAD

5.5 Tim7rfiftRE

e g L B AIRNY, REAN RS S AN E gAY, A4S LIN 545 (LIN Product
Identification). /= ACS 2 IR T, BRAEESU™ M, SWIHABEAL . 7S RAF AT 2RIt ne
HEFFIC KR T, 1 ROM 835 IE &) K A7 i# %% (Non-volatile Random Accessible Memory, NVRAM). 7EiREAT
BE B RSN, A AL ™ AR o ZBUA AL s ERAF B0 AR5 — 20, A BRI AT IC B RS

% 5.5 LIN =@ S FiEg R

D1 D2 D3 D4 D5
@D @D 11gE 1D 118€ 1D QES
LSB MSB LSB MSB

FAh, WHLAE W AT — A8, T BONRIR I s P05 KA 4 70

MBLE AT ORFRC EAS BRI, F R R P ORAF L B R, e BRI A R 7 e

BEXIRC BRI AE DAY, LIN AYESE LT =l LT m e EA Y .

b, ERCENT AL, XA RAEER R, A3 B RCED RS R S LT
SR, FRCET A RXAMHUY AR, R BUCBCE R E I (AR BN TR S

N
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SR, ATDRERCE N AL, AL T CLRAE AU B, IS 5 T .
56 MITTREERELEE

MT R E ERREE FFHEECE
FEET R 7o 7
MEET R =l p
EEET R =] =l

5232 M¥l¥5= NAD BL &

=R A L E NAD, 1R W)E NAD 25 Tl E NAD, WA AR T H AN B e . 58 & NAD
T KLY S A AR B B P R, TR 22T 1d_set_configuration #EATHCE, W1 NAD 75 AR H, 755
TAHUKIERE NAD 3K .

FIIENADFI 3=
(NCF3Z 1)

TFENAD #IHENAD EH S

\ 4

B ENAD

Id_set_configuration v Assign NAD

Assign NAD

A

[ 5.6 BLE NAD

LWL 54T ML K70 E NAD S Jlid Assign NAD 55 58 e 1 4 EHLTT R BT RURISRC B NAD
TR, IR ALY RORE B, MBS s N

S NAD 451 PDU 5403 5.7 iR
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# 5.7 B NAD iE Kk 5%

EXREE NAD PCI SID D1 D2 D3 D4 D5
¥Iga @& ID @& ID IfgE ID IfgE ID o
0x06 0xBO
NAD LSB MSB LSB MSB NAD
MHILEE NAD PCI RSID REX
G
NAD 0x01 0xFO OxFF OxFF OxFF OxFF OxFF

R, NAR, hRMTHYILG NAD.

FEAN MHLAY 5545 — NG NAD, #J4E NAD J& I — D HIUA NAD %1% R k%0 . #14h NAD 513 76 4 5 1
EPERESCIE (NCF) I B K. LIN WU S 4G NAD [#) B AA 7 VL3647 BRI .
5233 MHlTi= PID BL &

MMLAT S PID, & EHLHEAT B i 20 PID A ARSS, BNl k2 al 4 DAL 501 4 4
5 f¥) PID.

B0 PID Z R4S 11 PDU S5 814 5.8 Fians:
%£58 MHlTHEPIDEBRBEKSNE

E#IEKR | NAD PCI SID D1 D2 D3 D4 D5
i PID PID PID PID
NAD 0x06 0xB7
index (index) (index+1) (index+2) (index+3)
MHLEZZE | NAD PCI RSID REX
NAD | 0x06 OxF7 OxFF OxFF OxFF OxFF OxFF

Horr, WETBIS P RITRWIERS], R is— WIS S o WL s b g HE 52
F B ASERE SO (NCF) 1 LIN Hi3A S0 (LDF) e SR 52 SLIF . S5 — iR 51 45 42 0.

JREEDUA 45 R4 IHLTE AR PID. WISAMEI PID 6 0, FmAf R SR, R
{19 PID {111y OFF, 42 (R M PID A4Z.,
5234 HERS

B 76 ML 55 NAD F1 PID [FIRC'E , LIN Byt 7 HAEe S k%S, W48 % NAD, s S, f#
HEE .

W B D RE IS S5 APT 520, S HE6.5 1. K 5.9 FIH THECE RS 5 APLIX N CR, APIIMNAES
W2 6 F,
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#*59 BEERS RS API #9KEX

AR 55 AR

R

RA 5EE API

Assign NAD

AiBET B2 EEHAT NAD.

Id_assign_NAD

Conditional change NAD

71 NAD B 5 HyBET m o B

# NAD.

Id_conditional_change_NAD

Assign frame ID range

AIBEET A LU IE R 5 BC R

# PID.

Id_assign_frame_id_range

Save configuration

EKZETARFHAREED.

Id_save_configuration
Id_read_configuration

IRATIRE

W
R LA

TR SS . EHURREMITE K PDU HICEE R W 5.10:

KR BN ARERSIRIBOZ AT R B, Bl 4.
j EEEEE S (S

WA REL LT A2 R E B 0 R A ) B 0 A Y,

s B U D e

WKl 5.4 Fors.

s WU SN AR

%< 5.10 IRAIThEERYIB R G E
EMIER NAD PCI SID D1 D2 D3 D4 D5
@D I'&ID IgE ID IhgE ID
NAD 0x06 0xB2 RA 1D
LSB MSB LSB MSB
MR NAD PCI RSID D1 D2 D3 D4 D5
& ID I&ID | Ihie Ih&E ID
RS ID=0 | NAD 0x06 OxF2 AT ID
LSB MSB LSB MSB
‘ F3IE 0 F5E 3
iR 1D=1 NAD 0x05 0xF2 FHE1 | FoHES2 OxFF
LSB MSB
‘qn| ==\ ==\ ==\ =R\’ =R\’
ID:?);J- 63| NAD 0x05 0xF2 | APEX | ARPEX | BREX | ARPEX | AREX
. EX SID | iR
LML & NAD 0x03 Ox7F OxFF OxFF OxFF
(=0xB2) (=0x12)
Hrr, MAHURSE HAx ID AESR BN AR 15 B . Hix ID #5852 A5 B anZk 5.11:

RO1AN0348CC0100_AUTOMOTIVE Rev.1.00

2010.10.25

RENESAS

Page 44 of 76




LIN AJ7J

5.1 B#rID

B#r ID EESZHMIAE FEHRBKE
0 LIN =& ID 6 = 5+RSID
1 F3S 5= 4+RSID
2-31 234 -
32-63 RARBEX RRBEEX
64-255 234 -

W ShaeHIRA API 5E%, Z M 6.5 17, 3K 5.12 FIH TS5 APL XN CR, APLINASREE 6
.

% 512 RFBRE K5 API BYXEL

AR &R Fi& B S5EE AP
Read by identifier ZEBETRANES, HEXWA | Id_read_by_id
TE MHIIRIE Id_read_by_id_callout

5.2.5 iZWiTheE

BWIThRE TR LIN W42 SN2 st £ il LB 2% 8 LIN (ML A, sl it 23 i L e 9 24 (4
1SO11898 7 X [1) CAN W%, ZMSE TR 8])IEH LA AT, EH G, 12Wiik & nl LA HIUE 112 Wi s (51
ISO15765 iz, ZM5% % k9] LIN B4 Sl . SHCEThAesItt, 2Whfe e LIN PgAE K —A 3%
ARXF AN B0 TR A I JE

N T IEMNRAEATIE A TR, LIN BVE e L2 W45, ST 1SO HI5E ) UDS FrifE(S IS 2% %k 7])
OBD Fr#fE(Z S R 9]). LIN 2K DR & UL LN FRAEN 742, AHIRIRSS 1) SID AR H .

EWiThReR TAER NP 5.7 o, o RIS DR TAER LY . EALTT AR T — NP1 £
10, FEIZ IR AT LIN W 2% 2 0] 4% 33 IR 45 7 S R0 235

BHiRE | —————————- P
] A
Bk ME
\
AR %528
FHE | TTTTTTTT T .
=P um
A
1Bk M
Y
BIETS BIETA BET R -- AR %525

5.7 iHMREL

WD RE R SR AT B — Mo 7R i W R BCR T LIN 3~ M 4 [ TIE AT A CAN 2% b, 2074
IR, TS OBD WA R T8t LI CAN BRI ], MANEZEYR R4 s e 40 i U
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PR 4eE 565, SR OBD WA &R FZE 11 CAN 210, shAEMIINT 5 B Ir, AT 22
R

B, WKV RRE ) S R BUE . R RIPYIRERE R, AW RE T LR A T 2
I, JLARI D REHS A [ E 0 HLAA 2R o

T RE R AT A BLAE I TSI SRRSO RS, ISR B MG 35 i o S A )

5.2.5.1 AR

LIN W54 =7 R SEBZ Wi Dh e, e AT 22 0 7E T4 )2 R IR, RO IR 4/ A 75 5 — e i &
XTI N R 513 Fion, SiAhnI 5% 1K 5.2,

% 5.13 LHIThREMKII AR

HFRA A B AR C
= ¥ SF/FF/CF It E
hiLE ST AU S B E X NAD)
HE= =) X Wit E
AR &7 o =

5.2.5.2 2 WA (Diagnostic Class)

BB IR s, SCRFMRSBZ, IR AT S RE Rt .

WIEZ W R 55 0%, LIN RUYEKI 55 =R F 2 B 2R 8 ——1 98, TR L 28, & H T A RIS AT 1)
BT TR, T 2K m, BmR s R AN U fe ..

RS ASWRA M AR, AME S8, U, FEDIRE, 2EioseRME S12 i A, X
R REANZ AR LIRSS . T SN T UDS & RS 1), Wiy A—fceR MR 5.2 iy
3 Be TR piAHEG TR, X8I0 7 UDS s P e ks, eah, ae3gm 1l LIN B2 T
I TIHE o
F: 1. IFFERXS UDS EXHIRAIARSE S 5.2.4 1A HIIR AR S

SRR SCH LA 5.8 Fror o
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IS0 UDS #1358

<

II

FRIENERS Hip
UDSiR 3
LINIZ T Ih &
> ...............................................................
BHENXED LINE E I &
LINIR R T &E
NPT
EEHAR

11

5.8 Bl EE
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53 ZEHER

[11 LIN Transport Layer Specification Revision 2.1, LIN Consortium, 2006

[2] LIN Node configuration and Identification Specification Revision 2.1, LIN Consortium, 2006

[3] LIN Diagnostic Specification Revision 2.1, LIN Consortium, 2006

[4]1 LIN Application Program Interface Specification Revision 2.1, LIN Consortium, 2006

[5] LIN Diagnostic and Configuration Specification Revision 2.0, LIN Consortium, 2003

[6] LIN Application Program Interface Specification Revision 2.0, LIN Consortium, 2003

[711SO 14229:2006 Road vehicles — Unified diagnostic services (UDS) - Specification and
requirements

[8]1 SO 11898:2003 Road vehicles — Controller area network (CAN) -- Part 1: Data link layer and
physical signaling

[91ISO 15765:2004 Road vehicles — Diagnostics on Controller area network (CAN) -- Part 3: Network
layer services
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6. LIN B API

AFESE LIN 1) APLHORERS . DURERI— ik, JF L5 AT 4 T ] AP I — iR . AN 55 g 00
J LIN B R EAR &5

e LIN Application Program Interface Specification
6.1 ft4=API?

AP & —H MLy, kg SURABEERMAE R Tk . APTEERT LR Bl 454, nl LR a1 i 8, ikw]
DA AT

BATIF R W LS AP A2 AR 177 e W IR AR P 3G T UG it D g, X6
it U7 1) FEURA O, ol BRI P 3 AR ML A 4

AP RAEIT R R SR BAFIBE H 233 DK, & T ZHE R 2 R G 00 N A R 7y, sl AT
QA XA K F] AP
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6.2 LIN B9 API

LIN VB C 52 X T LIN ) AP, {H A2 X API N HBSEH .
LIN th& i SR LIN S 2.x B LIN 95 &, R C B 5 R N R, ARzl i AP,

XSRS LIN RS 1.x WK LIN 9955, AT RAASE FTARAE R E ) APL.

I, ATLUE LIN 1 APL 204 3 25— %0 APL. &% )2 API FIEC B 51R5] API. =2 API A a7,

LRI, Wl 6.1 Fis.

KR D
l r _______________ .*_ ..... _v_ _I
| .
| mmE | mEwmRs !
EHRE <« AP API !
| .
: ZIDAP I
S b B i
E !
i LIN API :

Xt R 3 =

6.1 LIN API B H £Bt
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6.3 %L API
10 APL J& API [{3E6E, 8 T 52 b SUZ MMl R, LIN N J2 45 35 T e #0522 I 3% 0> AP

10 APT & Z /N4, L, 1 sch tick (B & FAEFED AT T sch_set()(IE & 2485 ) o 55 0E B R AT W
ANRREL. FLAR TR oA B TP RS PR R AR, SEIat . TP ITm N . LRRRROR . FATERR . ARHER. M
PR DL S Y 2 ) 22 A R S 2R Th g

LIN BVEAEAZ Ly APL 731k 6 41, Wizt 6.1 Fior.

# 6.1 Rl API IS %

|_sys_irq_restore

%35 B 1t AR
W 5M | |_sys_init MELEAN LN TS, AR RHEMHLE. HAREE
wE API T, wEEERIRE, FIanER AEFAIRILM EIAA.
52418 | | _bool rd/l_bool wr EEES, AT ESABMRE. TG EsSKEZAfTBE—mMMEE.
|_u8 rd/l_u8_wr BMEESHKERLE 1 b4 (bool). 2~8 EL4%F(u8). 9~16 LL4F(u16)
| u16_rd/l_u16_wr #1 2~8 =15 (bytes).
|_bytes_rd/l_bytes wr
RSHRIE | ILfig_tst EifLBRRSRE, BTEEAISHIIEE. AMNENARES5#%0 API
|_flg_clr MEER, RIFEEX—ERHRE, B API B4, MARTUERN
B
HERE | |_sch_tick |_sch_tick &— A (Bl fil & B o8 £, B2 E B TETH(SER3.377)
EGE) |_sch_set AER . anRARRGEME BRI E, LEENEESHI T —IAO;
HEREERIENES E#H. IRBUBEIRSIR & (Status Word).
BRT—NMHERANOEDGE. BSRSE R4 224 HNSE
ZEFY[3]#Y 6.2.5.8 Fi.
|_sch_set FIFi%#F H a1 H 8 E FT(_sch_tick Fi2RIEHAIE N
R ERTIER). |_sch_set NMERLUEFHE R, mHEATLUEHRE
EEENMHERANO.
EOEE] | Lifc_init I_ifc_init B F4IIBEMIEEK. ERITEHROZTEWHEE APl ¥zl
|_ifc_goto_sleep(i¥ 1) | AME LA
|_ifc_wake_up |_ifc_goto_sleep #0 |_ifc_wake_up %3 B SEINIRBR FOMRER4R1E
|_ifc_ioctl |_ifc_ioctl i 1T—LE KR RY B IE XIR1E.
|_ifc_rx |_ifc_rx 0 |_ifc_tx 3= HIMi AU &
|_ifc_tx |_ifc_aux A-FHIRML, X2NENERE, HIgErmUERE
|_ifc_aux |_ifc_rx .
|_ifc_read_status |_ifc_read_status FISRIEB RSk S
wEiEM | |_sys_irq_disable ALEERIINGE . FLYIBRREN AT RER VR P UTFTHT, XA R4

PR SRt i R 2 2R A5t Y e T

E: 1 ERATENT =
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6.4 1£HiE API
M LIN B35 2.0 JRIFUE, Hahn T 16402 APL.

FE5 )2 AP & AL E R F2 WX = TR 45 % B, 2N 2 S U2 i . f&51)2 APL T REELHS:
A7 IFEHE PDU BAFI. Ok PDU LLEAS A PDU B IRZES . &2 AP E0N HZHE R, A ZL APL &
16BN R BB MM BT, &4 )2 302 P2 Bk (5 B3k 3 PDU, 164N H 242,

SofF VR e RS, DRk TR R 2 it 2 WG e HEE R R N, T UL 2 APT HUE AT
SIS BREIR IS A TAE, ANmaZ0 APT BERER L, A2 LIN FIfetE. xHFigWiikss, KA gk
TR Hi2WiH R e LML an CAN), KAERPUFSRA TGN, B LAESE APL BEaEsh A =L 2 W
Wi, FER2WiE N B mr B R B, X 25 LIN [ e k.

LIN ¥y E X 7 R L4iZ API——Raw API F1 Cooked API, —#FIhfe—5, X HIAE 10N HZM B4
F7ae PRR APT ANEEBGRA, H P EARYE T ke —Fh o Wi TR MBS 4N, AN iZH Raw API,
BN AL PDU A AR A EEAE S o WY 0 T B R AT B O BN A, IBAIE A Cooked
APIL, ‘& AR VFT A DL Bk B A B L.

fE4T)Z AP WK 6.2 Fin.

% 6.2 &£/ API

e ]| AR 5t AR

#E | Id_init Id_init I F&mBEMEWL .

Raw Id_put_raw SeR PDU 2 pY4E BE454e, 3B 7E MRF/SRF BYhi AT BR 2 KB & 46
Id_get_raw

Id_raw_tx_status TifEmEN TIERS.
Id_raw_rx_status

Cooked | Id_send_message SEAE 2 RIMRYFE EEEHR, B 7 MRF/SRF BB PR 2SR AT &4
Id_receive_message

Id_tx_status TifEmEN TR,
Id_rx_status
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6.5 BLE SR API
M LIN #H5E 2.0 BROIFEE, 3800 T W5 000 APL. FH T 3045 I FH 2 O T 55 T B R S R

it E SR APL 413 6.3 Fis.
%k 6.3 BEE 55| API

£ | &R i AR

5l
Id_is_ready(iE 1) Id_is_ready FAsR#0E _F—RAIBR S IE R BIBITIRA -
Id_check_response(i£ 1) i |d_check_response iZBUAR & BIITIE L
Id_assign_NADGE 1) LB ERI LTI R4 EC NAD/PID.

i Id_conditional_change_NAD(E 1)
= Id_assign_frame_id_range(i¥ 1)

Id_set_configuration(E 2) M5 5B Id_set_configuration % & #114E & 15 (NAD #1 PID).
Id_save_configuration(;E 1) EH 5 5 H Id_save_configuration, i3k ML T SR 17 2 BT AYED
Id_read_configuration(;£ 2) BN,
MHF5 5B Id_read_configuration, 3B AL B INIIRTF.
in | ld_read_by_id(;i¥ 1) ERMN TR ERRSHEE RS
A ['d_read_by_id_callout(i 2) mEHT A% AN AR,

E: L NERTENTA.
2. (WERAT AT =
FCE APLER T SEIUEARI MRS T, 3 v) LA g N TR P ot IR 25 PR T2 o

B3 APLEL & AR %L: 1d read by id A1 1d_read by id callout. Id read by id AXAEFHLAT SAEH, FHLHY
s BRI I R AT PSR RE R R, 9N A 54548 1d_read by _id_callout A AL AL ST, X7t —
AN API )75 N AR A8 ) ], e IR AR AT, LT TR T SE ™ A SRR S5 -
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6.6 ETEEWM
6.6.1 FHAEM

API AR IIAE AN T T, — S AN RIRA APL Z [ 32 E, & APL il & iAE (R 321k
API fRAZ B [Q A PEINR 6.4 Fion.

F+z 6.4 TFRAEH API 53R

AR

LIN 1.X

LIN 2.0

LIN 2.1

|_ifc_connect
|_ifc_disconnect

YES

YES

N/A

|_ifc_goto_sleep
|_ifc_wake_up
|_ifc_read_status

N/A

YES

YES

Id_read_by id

N/A

YES

YES

Id_read_by_id_callout

N/A

N/A

YES

Id_is_ready
Id_check_response

N/A

YES

YES

(=

Id_put_raw

Id_get raw
Id_raw_tx_status
Id_raw_rx_status
Id_send_message
Id_receive_message
Id_tx_status
Id_rx_status

N/A

YES

YES

BIEER ML RS EC NAD

Id_assign_NAD

Id_conditional_change NAD

N/A

YES

YES

BIEERMIT RS EC PID

Id_assign_frame_id

N/A

YES

N/A

B BT KR M1E

Id_assign_frame_id_range

N/A

N/A

YES

Id_save_configuration
Id_read_configuration
Id_set configuration

N/A

N/A

YES

AN HIBE A 5 LA HIANF ) APL. LIN API R SEHLIE & #2 LA BEAF 88 DIAH ORI, ANRET] S

662 HFHAIER

HAT A7 Lo dnfb i LIN JFR TR, ZFKR LIN (R H], RS F R CRIFA R, A, Bt
T HMSERESR R TR RCR, JCHIE AL IS ] i 2 A0 AN ) LIN R RRCAS PR 5 A 2%
K 6.2 Bo7s TIESRTF A THRM TAR S . APLFSEBLAT LU AT (45 TS, il Re e & e XM T K

TRZ . APLIEH ANGE E AN, 75 B0 T B s A5 e (191 2 9K 50 R 250) LA S RS ST AP (H8 22 SC
SCOUYY e 155 APT PESCAE 2 TR T 0) o RSOOSR RSB . WU SCPR ik, (Eg PR BEAS 2 i - s

WZRSHETR11]. [12].
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LDF3Zf4 L INFE KRR 2R R ik
I
S y y I
[ I
I ®itTH |
|
i - |
: i Y I
. |
I o [LINSERIEHESAPI LINFE KRS e
AR s B BRI
A i—
L \i A Y
RiE/EE
B 6.2 LIN it TERER
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6.7 API B =%

ZAGOR11%5 T —A LIN 2.0 hitf) AP 9o, M al BUE Y APT AT IR o iZ7s B EL G Pl 1

MBS SHIEAC R B EAT I AP, RASZAE ALY s ARy Hh i ] AP 7 i

6.7.1 MHLTIEMEL

extern unsigned char lin_SomeCotrol init( void );
void PowerON_Reset(void)

{

HardwareSetup();/* RN */

if( 1 sys init() ) {

/* LIN APL ¥4 AL R */

sleep();

}

else {
if( lin_SomeCotrol_init() ) {
/* LIN MR IR IR LRI, Bl A Jkds . $hars */
sleep();
}
}
* HAbRGESRIIIfE */
main();
return;

}

7% WOSCRAEP IR B RE NI ¥/
const T Lib_Slave Handle Slave handle = {
Lin_Drv_Init,

Lin_Drv_HeaderIn,

Lin_Drv_Pid RecvReq,
Lin_Drv_SendData,
Lin_Drv_RecvData,
Lin_Drv_SendRecvFinish,
Lin_Drv_LinBus_Enable,
Lin_Drv_LinBus_Disable,
Lin_Drv_WakeUp

I

/* LIN WM& 01461k */

unsigned char lin_SomeCotrol_init( void )
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{

unsigned char rtn;

rtn =0;
if( 1 ifc ioctl( 0, LIN_ ENTRY SLAVE DRV, &Slave handle ) ) {
7 WU AR (R EK S RE AT AR AL R */

rtn = lu;
}
else {
1 ifc init(0); /* LIN %ig 464k */
if( 1 _ifc_connect(0) ) {
/% LIN 3 YRR I */
rtn = lu;
H
else {
/% b b EHERAE */
H
}
return rtn;
H

6.7.2 MITREREF
#include "sfr_r825.h"
#include "Lin_DrvR8C.h"
#include "lin20.h"
void lin_application( void );

s sk sk Rk sk sk sk ok ok

/* Main Function */

s sk sk sk sk sk Rk ok

void main(void)

{
while( 1) {
/* ... Something to do */

lin_application();

/* ... Something to do */
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/*******************************/

/* LIN Application Function */
R R R R
extern ] flg Lin Frm FrameMst0 flg;
extern ] flg Lin Frm FrameU1 flg;
extern ] flg Lin Frm FrameU2 flg;
extern ] flg Lin Frm FrameU3 flg;
extern ] flg Lin Frm FrameEve( flg;
extern ] flg Lin Frm FrameSIv0 flg;
extern | flg Lin_Sig Command flg;
extern T Signal Lin_Sig_Status_SIv0;
extern T Signal Lin_Sig_ Status_Slvl;
extern T Signal Lin_Sig Command;
void lin_application( void )

{

1 u8 data[8];

1 ul6  status;

P BT AR TR
if( 0 =1 flg tst(&Lin_Frm_ FrameUl flg)) {
1 flg clr( &Lin_Frm_ FrameUl flg );
AR SO TR AT AN R A+
}
else if( 0 !=1 flg tst(&Lin Frm FrameMst0 flg)) {
1 flg clr( &Lin Frm FrameMst0 flg );
P AR ECR R T AT AN B AR */

/A WU Ca kT ¥
if( 0 =1 flg tst(&Lin_Frm_ FrameU2 flg)) {
1 flg clr( &Lin_Frm_ FrameU2 flg );
P PATRIEGE R L G R ERAE */
}
else if( 0 !=1 flg tst(&Lin Frm FrameU3 flg)) {
1 flg clr( &Lin Frm FrameU3 flg);
P PATRIEGE R LG A */
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else if( 0 !=1 flg tst(&Lin_Frm_ FrameEve0 flg)) {
1 flg clr( &Lin_Frm_ FrameEve( flg);
P PATRIEGE R LG I ERAE */

}

else if( 0 !=1 flg tst(&Lin Frm FrameSIv0 flg)) {
1 flg clr( &Lin Frm FrameSIv0 flg);
P PATRIEGE R LG R ERAE */

status =1 _ifc_read status( 0 );

QLB AT R H L R R+
if( status & 0x0001u ) {
/MU AR, AT */
}
if( LD_DATA_ AVAILABLE ==1d raw_rx_status(0) ) {
1d get raw( 0, data );
}
PRI SR8 BN AR SRR T g
if( 0 =1 flg tst(&Lin_Sig Command flg) ) {
1 flg clr( &Lin_Sig Command flg);
if( 0x1234u==1 ul6_rd(&Lin_Sig Command) ) {
1 ul6 wr( &Lin_Sig_Status Slv0, 0x0101u );
1 ul6 wr( &Lin_Sig_Status Slv1l, 0x0201u );
/% SCABARSCERAE */
}

else if( 0x5678u==1 ul6_rd(&Lin_Sig Command) ) {

1 ul6_wr( &Lin_Sig_Status Slv0, 0x0100u );
1 ul6 wr( &Lin_Sig_Status Slv1, 0x0200u );
/% SCABARSCERAE */

}
/IR A 4 */
if( status & 0x0008u ) {
/* LIN 3ty RBR I AH A */
}

return;

}
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7. IT1ER
KREAPT LIN TAER IR, LU S BESCEERT LIN 353K SCPE A 28, W35 LIN B8 (0 LA R 3545

e LIN Node Capability Language Specification
e LIN Configuration Language Specification

AT SEBLAHLAT N R <EIERIAT™, LIN BEARAELL T LIN P2 A vk 2042 i TAR R, Wl 7.1 B

TN o
AR s
(NCF) it
|_H > LINF X
Ej L] B TR
LINF X LINF#3R 32 4
SR ITHE (LDF)
LINTM ; v y A
MHL MHL MHL ‘ o ’ B S HIL
a1 52 #H53 8 MIAER
| | | | LN

7.1 THER

oAb S RESCAF(NCE)E ST AR sl R PR, B A0S A miif e AFE B LIN
T B TR BT R RSO B, A 34 LIN & SCHH(LDF). LDF (7% 7 E#AFM G R, ff
PAT A AT A 0, DL R R AR H e LDF SOOI A] AR A Bl S 2 7 A (O S8 iR A . LIN 1
WA R T EAR Y LDF A2 a8 R 15 0K, w] DU SERIAS 190, r DR EL 4 sl P RE ORI DL s A 21
OIS T b, IFAE g NS AT T HERR 35 7T BE 7 AR IR
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7.1 TRMEREXH
TR PERESCIF A S R BRI L ORI 5 (15 SCRE N, R 7.1 B
F71 TREREXH

TR R
£RENX | LINBESHA
TREXGE)
TR BIR LIN S kR 7
I 7 ID(Suppliler ID)
Ih&E ID(Function ID)
BZEEX
A] 2% |D(Variant ID)
(RLES
KK MREE(E BE
#1858 NAD
BHTER
P2_min(iE 2)
ST_min(iE 3)
BHIEX
N_As_timeout(;E 4)
N_Cr_timeout(;¥ 5)
S F5HY SID
BHEMERKEBKE(BLLFT)
TR (& BT
M1 & FR
KE
_— B /| VB (8]
B KR (8]
ML TE X E 4k & o
=S A
#aE
BFESEX p— RELIE
mIBE(E6)
ALY ZFR
ESRmBAREN | wIEEBZMR
ZEE
ZiEE =518
XAER
MEE YIR{E
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&/MVE
BKX{E
FERERGET)
mBE(GET)
NAER
BCD {&
ASCII &
Bz & $EiR AR
REEE EIRREES
AT m
BHEXAENX

EBERERIERS AFHET, IR EMRH IS HEEE PR —IEJL. )

E L AT REEXH T UEXZANTR, BRI XHFHT R T EER.
2. P2_min: A LIN FR$EZK 2| EHIFRMWIE] LIN B9 MHLT 508 8 7 E0E & X [ B 2 (8] B B /)N B (8] (8] B
3. ST_min: MALTT R EE M T — DMu(EAIE RIS & KT — DM (MHLEL B IR) IR E BB FT TR &

AR/ N EEESE.

4. N_As_timeout: MfEIEE LIN F Mgk —A i 756 20 & 46 E A1 K Bt 5 45 3R < B B9 EB BT (8] F&
BIM&EAE, &% LIN ii(MRF 3t SRF)#I#8RT 8] & .
5.N_Cr_timeout: EAE &M(Em+EiaofzX, 88 5.3 T)avfEiat, HiMEENRIAEmiFnLEm. 4L
FLE iz (8] BY AB BT 18] B
6. EEEFTHHRBEUR 7.2 24,

R72 FESEFHHHRBETRDG

10 iLfES S(LSB)E 4 FTHHIRFEE A 16,
FOFH E1FD HE2FT F3IFH
SSISISS SIS

0 7 8 1516 23 24 31
7. MIEE = EREH x RiGE + RBE

711 TimEREST R AR
DA 24— A5 sUMERE SCIF 481 -7 R 6]
node_capability_file; /775 R RE SR

LIN language version =“2.1";

node step_motor {
general {

LIN_protocol version = “2.17;

supplier = 0x0005; function = 0x0020; variant = 1;

bitrate = automatic min 10 kbps max 20 kbps;

sends wake up signal = “yes”;
— — — 2

}

diagnostic {

NAD =1 to 3;
diagnostic_class = 2;

P2 min =100 ms; ST min =40 ms;

support_sid { 0xB0, 0xB2, 0xB7 };

//LIN 5 5 fRA 2.1

I/ RE Mo 19 R4 FR step_motor
1AL 2 X

JILIN BpisU A 2.1

//) ¥ ID, ZhEEID, w4 ID
IIEERS 2% 1 3 #6051 [ 10kbps-20kbps]
1% R LURIE wakeup 175

11E Wi s S

/8145 NAD v LLERERIME: 1~3
IISCRERIZ W oA 5 2 2R
IIBHE 7.1 ER

J17T SRR AR SID

RO1AN0348CC0100_AUTOMOTIVE Rev.1.00
RENESAS

2010.10.25

Page 63 of 76



LIN AJ7J

}

frames {
publish node_status {
length = 4; min_period = 10 ms; max_period = 100 ms;

signals {
state {size = 8; init_value = 0; offset = 0;}

fault_state {size =2; init_value = 0; offset = 9; fault_enc;}

error_bit {size = 1; init_value = 0; offset = §;}

angle {size = 16; init_value = {0x22, 0x11}; offset = 16;}

}
}

subscribe control {

length = 1; max_period = 100 ms;

signals {

command {size = &; init value = 0; offset = 0; position;}

}
}
}

encoding {
position {physical value 0, 199, 1.8, 0, “deg”;}

fault_enc {logical value, 0, “no result”;

logical value, 1, “failed”;
logical value, 2, “passed”;}

}

IMTE X
/M4 FR M node_status, A5 R & ATT A

DS A R P L8 NN P N R L]
IG5 7 X OZMH LS A5 )

//state i 5 : K JE 8bit,

IRIERAE A 0, W% &k O(HP bit[7: 0])

//fault_state {5*5: K 2bit, YILHIEA 0,
IMwFs & 9(R bit9. bit10),
19T A2 FR N fault_enc

/ferror_bit f5*5: K& 1bit,
IWIEGIE N 0, fWASHE N 8

/langle {55 : K 16bit,
HWTAE(E M 0x22, 0x11, fWEEE 16

/M4 FR R control, A A HCWr 5 i
I 1774, ARk KN TE) 100ms
M5 E MR RS A )

/lcommand {55 : K& 8bit, FILA{E N 0,
MWk 0, 2RI FRA position

AEREE IR

/19T A TR A position:

/1 EE, Be/ME 0, BNME 199,
IARTRAE 1.8, BN 0,
3CAAE R R “deg”

19T A2 FR Oy fault_enc:

IR, A5 51 0, SCAAF B K “no result”
IR, (551E 1, SURME B N “failed”
IR, 5510 2, SCAMEE A “passed”

IR HE: 3R response_error [FI15 5 2 FK
/327 fault_state_signals {5 5 K

status_management { response_error = error_bit;
fault state signals = fault state; }
free text { “step_motor signal values outside 0 - 199 are ignored” }

1A HSCASE X
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7.2 LIN $#iR et

LIN #{iR SCAERTHEAS LIN P28 AT Tk, e & 7 2RI LIN MZE e/ 1915 S, 75 LIN ME% N T
T WURYE T e S DA R AN A, Wik 7.3 B
% 7.3 LIN #3014

LIN #4324
LIN 8 R
LIN iES iR
2BEX i
LIN LR EE X
BERBZMENGE)
TR AR
I B 0
P E= R EN= B
lmh
M= T RAMRTIFR
TR AR
LIN #i8 hR 2%
fic & NAD(MHLT7 S tbilk)
% NAD
=& ID
BEEY N EEIR AR
BEEMN BIRREES
P2 _min
BHEEX ST _min
N_As_timeout
N_Cr_timeout
54 LIN2.0 BY AT BC & A
54 LIN2.1 gy AT BC & A9
HETRARWETR)
TEHEAEN(E2) | BEERWR B S 2 E
(BETFiziBEYH Ed)
A=
WItAE
oS B & it
ZIESHATTS
ZiESmMEIrH S%%R
FEEEX A=Y
ZHES ER=P NN
FESEmMPREEE
‘ HA
1554HGE 3) SSHZFRYIFE _ _
ESaMREETMRBETIR
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EBERERIERS AFHET, IR EMRH IS HiEEE PR —IEJL. )

. H—AEHLECU 584 LIN BEFRIEEN, 285%1 LDF X#, ATHRAEMIE, HE LDF
4o B T 3 R R R R
X F A AL BT 5 AR T AR,
ATAMIEE A AL F SR E

3. AT LINT.3 BIAR 095 5.

2. RAFEXFALULENT S BE—3R 4T FEE M TR

7.2.1 LIN ##& 3245445135 AR

LAR 2 —A™ LIN $838 SCAF ] 5 A ] o
LIN_description_file;

LIN_protocol version = “2.17;

LIN language version =“2.17;

LIN speed = 19.2 kbps;

Channel_name = “DB”;

Nodes {
Master: CEM, 5 ms, 0.1 ms;
Slaves: LSM, RSM;

}

Node_attributes {

LSM {

LIN protocol = “2.17;
configured NAD = 0x20;
initial NAD = 0x01;
product_id = 0x4A4F, 0x4841;
response_error = LSMerror;
fault state signals = IntTest;
P2 min =150 ms;

ST min = 50 ms;

J/LIN 538 SCAF:
J/LIN P A
J/LIN 35 A
J/LIN 3815 4 5
/R IE JG A4 FR“DB”

1175 fie X
JENE A, 485 CEM, B3E: Sms, £3): 0.1ms
/MBS A, LSM, RSM

1179 55 5 X
/75 AL FR A LSM IR AR 5 X
JRZ AR HE LIN B 2.1 #it
/& NAD Jj 0x20
/1415 NAD 4 0x01
J7PAID: )R ID &y 0x4A4F, IIRE ID b 0x4841
HINBAE TR TN . LSMerror
1RSS5 N IntTest
[/ BT SR RE SO R

112 BT PR RE SO RE

configurable frames { CEM_Frml; LSM Frml; LSM Frm2;}

§
RSM {

LIN_protocol =“2.0”;
configured NAD = 0x20;
product_id = 0x4E4E, 0x4553, 1;

response_error = RSMerror;
P2 min =150 ms;
ST min = 50 ms;

/AT T i 51 2

/5 A4 FR ) RSM IR Ao X
JAZ AR HE LIN B 2.0 ¥ it
/TR & NAD Jj 0x20

/7= ID: ] R ID i Ox4E4E,
//EhfE ID A 0x4553, A[AZ ID A 1
1IN B R A K. RSMerror

configurable frames {CEM_Frm1 = 0x0001; LSM_Frm1 = 0x0002; LSM_Frm2 = 0x0003;}

}

§

Signals {

IntLightsReq: 2, 0, CEM, LSM, RSM,;

(1WA PR R SRR

(1B AT PR SO R

/7 AT TC i ) 2R

INME T2 X

IG5 % FK: IntLightsReq,

I SE: 2, WIER{E: 0,

[IRATH A CEM, W5 s5: LSM. RSM
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RightIntLightsSwitch: 8, 0, RSM, CEM;

LeftIntlLightsSwitch: 8, 0, LSM, CEM,;

LSMerror, 1, 0, LSM, CEM;
RSMerror, 1, 0, LSM, CEM,;
IntTest, 2, 0, LSM, CEM;

}

Frames {
CEM_Frml: 0x01, CEM, 1 {

InternalLightsRequest, 0;

}
LSM_Frml: 0x02, LSM, 2 {

LeftIntLightsSwitch, 0;

h
LSM_Frm2: 0x03, LSM, 1 {

LSMerror, 0;
IntError, 1;

b
RSM_Frm1: 0x04, RSM, 2 {

RightIntLightsSwitch, 0;

}
RSM_Frm2: 0x05, RSM, 1 {

RSMerror, 0;

}
}

Event triggered frames {

IG5 48 RightIntLightsSwitch,

K 8, YIUHE: 0,

HRATH A RSM, W5 4. CEM
IG5 % FK: LeftIntlLightsSwitch,

K 8, YIUHE: 0,

HRATH A LSM, W55 CEM

M55 %M LSMerror, KJ¥: 1, ¥J4B{E: 0,
JRATH S LSM, WWr 5. CEM
NSS4 F%: RSMerror, KJ¥: 1, ¥HE: 0,
IIRAGHI S LSM, Wi 5 5: CEM

IME 5% IntTest, KJE: 2, ¥IhH{E: 0,
HRATH A LSM, W5 5. CEM

IMTE X

/M4 Fx: CEM Frml, WiID: 0x01,
[ZM R AT A CEM, BdEBON 1 /N7
SR R R RS

//’N InternalLightsRequest,

JAEWT R RS 2 0

/M4 Fx: LSM_Frml, WiID: 0x02,

[ RATHT e LSM, BdRBOh 2 N7y
IS WE 5 2 FRA LeftIntLightsSwitch,
JAEWT R RS A 0

/MWi4FR: LSM_Frm2, MiID: 0x03,

IAZWI RATTT . LSM, BBy 1 A3y
/L5 IS5 485 4 LSMerror, Wi hiA% &4 0
LG A5 5 4 854 IntError, MihWEE B 1

/M4 FR: RSM_Frml, MiID: 0x04,
IZWR R AT A RSM, Bs Bl 2 AN
IS {55 4 K A RightIntLightsSwitch,
AW RS A 0

/M4 FR: RSM_Frm2, MiID: 0x05,

INZMUR R AT £ RSM, BURBE 1 A5
ML WA 5 % FR A RSMerror, i P i #% 4 0

N R WEE S

Node Status_Event : Collision_resolver, 0x06, RSM_Frm1, LSM_Frml;

H
Schedule_tables {

Configuration_Schedule {

//FA R Wi FK: Node Status Event,
/PSR AR 2 . Collision_resolver,
/AT Al AT ID: - 0x06
[IRIRI T 46l RSM_Frm1, LSM_Frml

IR E X
//REEFR 4 FR Ny Configuration Schedule
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AssignNAD {LSM} delay 15 ms;
AssignFrameldRange {LSM, 0} delay 15 ms;

/4 A LSM 202 NAD, Wil B4 15ms

/57 1 LSM A O JT46 73 it PID,
/MR B 15ms

AssignFrameld {RSM, CEM_Frm1} delay 15 ms;
/14575 1 RSML 1 CEM_Frml 43 /i¢ PID,
/MR B 15ms

AssignFrameld {RSM, RSM Frml} delay 15 ms;
/4575 1 RSM 1] RSM._Frm1 43¢ PID,
/MR B 15ms

AssignFrameld {RSM, RSM Frm2} delay 15 ms;
/45715 1 RSM 1] RSM_Frm2 43¢ PID,
/MR B 15ms

}

Normal Schedule { /I EFR 4 F5 . Normal Schedule

CEM_Frml delay 15 ms;
LSM Frm?2 delay 15 ms;
RSM_Frm2 delay 15 ms;

/i CEM_Frm1, iR 15ms
/M LSM_Frm2, Mils} B 15ms
/i RSM_Frm2, Wi B 15ms

[/ F+ P fph &2 i Node Status_Event,
/M 10ms

Node_ Status Event delay 10 ms;

}

MRF _schedule { [HEEFAFR N : MRF_schedule
MasterReq delay 10 ms; HENLE R, WIRBT 10ms

}

SRF_schedule {
SlaveResp delay 10 ms;

}

Collision_resolver {

1B R % K : SRE_schedule
(DAL, Wi B 10ms

119 A S I 5 DRI = fid o ) A i o
113EE R %5 Collision_resolver
/i CEM_Frm1, it ER 15ms
/M LSM_Frm2, il f 15ms
/i RSM_Frm2, iR 15ms
/76 RSM 3 45

/Mi RSM_Frm1, WiAfRR 10ms
/M CEM_Frm1, Wi E 15ms
/M LSM_ Frm2, il ER 15ms
/Mii RSM_Frm2, WiffRR 15ms
/56 LSM 715 15

/MW LSM_Frm1, MilstER 10ms

CEM_Frml delay 15 ms;
LSM_Frm?2 delay 15 ms;
RSM_Frm?2 delay 15 ms;
RSM_Frm1 delay 10 ms;

CEM _Frml delay 15 ms;
LSM Frm?2 delay 15 ms;
RSM_Frm?2 delay 15 ms;
LSM Frml delay 10 ms;

h

}

Signal encoding_types { IG5 9mi2E7 . Signal encoding_ types
Dig2Bit { NG5t SRR ZFR: Dig2Bit

logical value, 0, “off”; 1 HRAE 0, fAFCoff”

logical value, 1, “on”; /AE%E 1, FE“on”

logical value, 2, “etror”; 1125 2, XK error”

logical value, 3, “void”; /ABHEAE 3, RFE“void”

}

ErrorEncoding { NG54t A FK: ErrorEncoding
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logical value, 0, “OK”;
logical value, 1, “error”;
}
FaultStateEncoding {
logical value, 0, “No test result”;
logical value, 1, “failed”;
logical value, 2, “passed”;
logical value, 3, “not used”;
§
LightEncoding {
logical value, 0, “Off”;
hysical value, 1,254, 1, 100, “lux”;

logical value, 255, “error”;
§
}

Signal representation {
Dig2Bit: InternalLightsRequest;

ErrorEncoding: RSMerror, LSMerror;

FaultStateEncoding: IntError;

/11B%E(H 0, 1LFR<OK”
/AEEE 1, fRFE“error”

MG 5 9t R ZFR: FaultStateEncoding
/3Z4AE 0, 83K “No test result”

/EHAE 1, AR “failed”

132551 2, 03K “passed”

/I EHME 3, 8E “not used”

INE TR A4 FR: LightEncoding
/&R 0, fRFK: “Off
//%JIE{E: 1, B%/J‘fﬁz 1,

[ RAE: 254, 4EIAi%e: 1,
IMmFEEE: 100, SCHEEE: “lux”
/A 255, 10 “error”

NG53R E X

N 5 g 2R O Dig2Bit {5
//InternalLightsRequest

1IN A 5wt 25824 ErrorEncoding (1)
/{55 RSMerror, LSMerror
ARy T EESIEVA]
//FaultStateEncoding [1J{5 %5 IntError

LightEncoding: RightIntLightsSwitch, LefttIntLightsSwitch;

1IN A 5 gmtih 25 28 5 LightEncoding 1)
/5 %5 RightIntLightsSwitch,
//LefttIntLightsSwitch
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S ALPOREE S

38

API (Application Program Interface)
BRG (Baud Rate Generator)
Bitrate

Break

Break Delimiter

Break Field

Bus Transceiver

Bus Wakeup

Byte Field

Checksum

Classic Checksum

Cluster

Cluster Design

Cluster Generation

Collision Resolving Schedule
Configuration

CF (Consecutive Frames)
CAN (Controller Area Network)
Data

Diagnostic Class

Diagnostic Frame

Dominant

EMC (Electromagnetic Compatibility)

EMI (Electromagnetic Interference)
ECU (Electronic Control Unit)
ESD (Electrostatic Discharge)
Enhanced Checksum

Entry

Event Triggered Frame

FF (First Frame)

Frame ID

Frame Slot

Function ID

Hardware LIN

Header
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Identification

Inter-byte Space

Inter-frame Space

Interface

Jitter

Jump-start

LSB (Least Significant Bit)

Limp Home Mode

LDF (LIN Description File)

LIN Module

LIN Product Identification

Load Dump

Logical Node

LIN (Local Interconnect Network)
Local Wakeup

Master Node

Message

MRF (Master Request Frame)
Master Task

MSB (Most Significant Bit)

Node

NAD (Node Address for Diagnose)
NCF (Node Capability File)
NVRAM (Non-volatile Random Accessible Memory)

Off-the-shelf Node

OBD (On-board Diagnose)
Operational

Packing

PCI(Protocol Control Information)
PDU (Packet Data Unit)
Physical node

Product ID

PID (Protected identifier)
Protocol Controller
Publisher

Recessive

Rl

3 i8) (8] f@
AR

#0

#lzh
&t BB X
RIRAYUL
BRRI/REBR
LIN $#i& 3 14
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AER
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Reserved Frame
Response

Response Space
RSID(Response Service ID)
Schedule

Service

SID (Service ID)
Signal

Signal Carrying Frame
SF (Single Frame)
Slave Node

SRF (Slave Response Frame)
Slave Task

Sleep

Slew-rate

Sporadic Frame

Start Bit

State Machine

Status Word

Stop Bit

Subscriber

Supplier ID

Sync Byte Field

Tick

Time Base

TVS (Transient Voltage Suppressor)

Transport Layer

Unconditional Frame

Unconditional frames associated with the event

triggered frame

Unconditional frames associated with the sporadic

frame

Unpacking

UDS (Unified Diagnostic Services)

UART/SCI (Universal Asynchronous
Receiver-Transmitter / Serial Communication

Interface)
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Notice

1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas
Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of ictor products and 1 You are fully responsible for

the incorporation of these circuits, software, and information in the design of your i 1t. Renesas ics assumes no ibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality”, and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas

Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas ics product for any ication for

which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard” unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.
“"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;

personal electronic equipment; and industrial robots.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically

designed for life support.

"Specifi Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage range,

movement power voltage range, heat radiation characteristics, installation and other product ct istics. Renesas El ics shall have no liability for malfunctions or damages arising out of the use of
Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.

1

o

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in cc I with all i laws and r ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.
11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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