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(54) Title: PUBLIC NETWORK COMMUNICATION METHOD FOR ON-BOARD ELECTRONIC PROCESSING UNIT SYSTEM
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HE—THREABIUR T 8 TR G ek AA A first function module issues a command or a
AA TEIUB, SEEVIIENE, ThREl, R communication request to a second function module,

PRS (SREMIE) FKEREUE (EiEE

SRR i LA FI A R wherein data type, function type, source module number

(or source address), and actual data (including multiple
data numbers) are first created, and Ethernet network
frames or CAN extended frames are created

%
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A BB The first function module sends the Ethernet network
CC | FowRsstzibl oy B | frames or CAN extended frames
L) cC The second function module receives the Ethernet
DD iﬁlﬂgg‘ifﬁ?&mﬁﬁgﬁﬁﬁ%;g;; network frames or CAN extended frames
+ '(@ggfﬁﬁ%ﬁ%)” 7 DD The second function module obtains and analyzes the
- ~ data types, the function types, the source module number
EE (or the source address), and the actual data (including

0 numbers of multiple data)
EE Has the second function module responded?
FF An acknowledgement (ACK) is sent

iy 2

AE?

3 IES GG GG A negative acknowledgement (NACK) is sent
FF { ﬁ%ﬂilﬁjﬂrﬁjﬁ CACE) 1 AR (HACK) | HH The second function module performs a command or a
y request
HH | & ey S wia 1l Does data need to be sent?
JJ The second function module sends the required
data

¥ TES

W} TR R TR ARE
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(57) Abstract: Disclosed in the present invention is a public network communication method for an on-board electronic processing
unit system. The method executes a detailed division of function modules according to function characteristics and data characteristics
thereot in terms of data type, function type and module number, and reserves sufticient space for future development of the on-board
electronic processing unit system. By extracting common parts shared by a CAN network and an Ethernet network, the public network
communication method of the present invention enables complete unification and mutual communication of function modules in terms
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PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
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RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .

of fundamental structural content such as nominal sign, data type, function type, module number, and parameter number, thereby
achieving data interoperability and resource sharing between a host and function modules of an on-board electronic processing unit,
as well as among the function modules, so as to solve many problems of on-board computer systems (or on-board electronic products)
on the current market, such as contused product differentiation, mutual independence, mutual incompatibility, mono-functionality, and
lack of resource sharing.
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BREA

[0002] SAE J1939 =&JE T Bosch 24\ K45 Rk 2% (CAN: Controller Area
Network), FFHZEE G TREVS (SAE) 5 F T 5 2018 B 4250 b b 3505 {170 f 10X 286 38 TR
PrifEe EHEAR T EM IS S AN MR, B4 CAN Mgz (J1939-11).
PiRErg = (J1939-21). K& (J1939-31). MHZE (J1939-71). #kbEiZHr (J1939-73) H
SR (J1939-81) SEPMN, HiEHIEA N[ IAR] 250Kbps. SAE J1939 7L AR ALAS.
FUBNLZE. ROV AU R S R3] T2 B i AR ARBHIH Xerox A w4l
i, ISR S ER, R AR 7 LM< (IEEE) #1311 802.3 4%
HE, FEISANMBREMEMNESL LLEEE. L HENCERE, B oo R B
FIB 2 BONE WLMSHEAR, |z BT H RS 1 R R g+ JEH, AT
A LK AT SERHR R B 7, RETE 2 DI 10K, AR LUK KL 1330470k
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RGE— MR RN A I G, FHRER T AR R A R g, I
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BRAERGY R CAN PIZSERLLIR IS B, WTAH R e M E B T A S T RS A
STk, REFE ST R A It RGRI GBI, 85 IR A R0 4 58
TR AR R T RG S S Y RE D RER I pl— A L AR T S B B B
SEEE, fd I AT AR AR AR R ol R
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[0005] 4% BH iR I —Fh 2R3 L1 AL 3R B 70 R A FE NSl Tk, AR DL DB

S D e HURAE HSEPRAR R, RN 58 D e M iy A BOE SRIE L, SRR B
TR SRR, TR MR RIS 4 Sr R 25, 4 frohgsakrt, 8 frifikithes s
B R M DA R E 2 A B g 5 0 SR PR R B, AR AR DA K B b R 2R o
TCP/UDP $d s 3535 e LA MM, BEREHE CAN &% 4& X3k £ 37 29 47 (AR AT ID Al 8
THEAEIR, TE CAN & e
S2, H-—IhRRRLHUR K LK MIMIEL CAN 4 J i

BPURMMIEL CAN 4 WKL 58 — D ReA iy,  HH 55 — D) B AUl R 4w LK kg it
33| TCP/UDP #ids, BdEI CAN 4 il
S4, HIhEERLHL T TCP/UDP $idii8, B0 CAN ¥ i, FREX 4 fr 8t iAy, 4 frshigk
A, 8 IR H G 5 SR AL 22 A B g 5 1 SR R 16 H
S5, H - IhRRREHURE 4 b 25 LA T RLBL AR MM B, I CAGEE ST 4 A7 EE R, 4
ThRERAY, 8 AU 'S SRk DL A A48 2 N B g ' I Se bR R B dl IR R DL
g N E R 57 TCP/UDP Hd 38 3 a4 pemi 2 DA T, 255 g e 2 A s BSRE
5 CAN &8s RER 57 29 AL RIFRIRAT ID Al 8 W8t U CAN Wy fiil, %
# K i% CAN W Ri 4 @i
S6, WAL MM ACK, 3 Dy REREHUA FARYE 55— Dy REAS LY B R AAT A 2 BUE K s
R A A B SR 7 R B DD BRI B, BB D R LA T 1R B D R R R
SR
S7, WARRRMIARL, 2 hREBRRA AT S — D BRI E R I iy 2 BUE R, EHEIR
[0006] 7 HH BT 3k (¥ — Bl 42380l AL 19 T8 R G A SR I 4 T R O 2ol i s 5 20 L Thse
A, B S & D BB LD RE AR AV A AT T R RO RI A, N R b
HIT R ARRK LT T 78 2 RF . BRI CAN MZSAI LRI 3R 5, A B F)
il 5 ¥ A L P £ 30 U7 243 %5 DY BRI IOAR AR AT . B Ay, DhRBRA M S RIS
G HHEARGEMANF LI T T84 —, MERE. FRSGRIE CAN 4R RAK Wi R
MAMZESR, TR T CAN P8 i sU LUK B 8AE 20, IRl sk A= 0L ik gk
iy HohE e WMORn bk ) v SEI T CAN 4% DhBE A Byt bk R ORI 259 . iR 2380
FAL IR T R G A S S WO ARG A i B R DhRR A B SR A
WHRHT CAN W& iR HR bR A S, JFSEIL T B itk 75 972, R T
S el 758 FEAEAD R UK W B R3S I s S A . ThER AL, B gR 5 . S 8
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SHEAE LR, ERERE T RE AT RE AL AT CAN 2R DA 4 2638 45 A
A, EAETHEHRAFRERTRANS MEREE, HILSSIEE b4 0
H&DiRetid, DR IDhReE W BRI, SRR E, T BRiTis R0k s
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S AEALT R
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[0007] 1] 1 52 A% B I 7R 3 1 Ab 3 PR 7T R 0 A L I 46 e O VA I A I
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[0013] & 7 &KW ZHEFAE R IT RS CAN W4 hEEREHLHhE o 45 MR =K

H AR 77

[0014] MHEE 1. K 2 Frox, AR HTR I — R 22 3l A0 31 B 70 R A JE I SR OT I,
ARV PR, ST, B DIREHEHURE L SeBraf ok, At xS 55 — Dh B i & BRI R IE I,
Fo R A AR OEOR, BRI BB S 5T 4 AR, 4 A7 ThReeay, 8
BrIEAEE g S B b DA S4B g 5 1S PR ROR EEE . R AR DUOK B ps N2k
#57. TCP/UDP R8I F B B s ORI, BURYE CAN g% BER 07 29 47 (AR RET ID
A8 FHEHEIE, K CAN §elil; S2, 55— IIReRBUE BURMEL CAN 3 féii; S3,
BPORMMIEL CAN 4 R WA SE DB Ay, H 58 — DY R HUROR 4R DUR I i 15 31
TCP/UDP ##515, Bt CAN I freii; S4, 5 DRt #fr TCP/UDP H#E15, B{ CAN
PR, FREL 4 ArECE2EA, 4 ArohRe2sAl, 8 AriERLELL S SR hE A AR 2 AN i g
ISERR AR IE L S5, 55 D BRI HURR IR 734 45 S0 R Dl BB R e 52, F PALER ST 4
PR, 4 ALDhRedeAl, 8 Ay shd S Bt bk DA R AR 2N HE 4 5 B Sk P AR 2L
1, IR LUK SRS B R 427 TCP/UDP 4 458 3o 26 pl i 82 DAK R, 255 335 01
REPUK P BUHE CAN W848 B R 257 29 MEFRIRAT ID A1 8 74, i CAN
AR R, B R CAN AR fEMT S6, WIS IhmN, 5 IR EuL FRE S
— DNRRRE L BORPAT A A BUE K AR Ar 2 BUE R rp 35 ZERHUE D Be g, 5
DHERREHLL T 1) 55— D R B ROk R B s 87, AR 2 RO RL, 58 — Dh e LA AT
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B ThBER R ER A A A BE R, BRI . %05 V2 AR A A I P A Bt S A

HEERAL, B SN, A5 DY BRI L D R SR B, R UBEAT T TR R 4y, A
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U BB S, JERFEBRFRE Bon KRR M AR RTE T 78 217,
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PRIAFT ID 45 3 ARG RP), 1 LLREAIR), 1 A 4dE TU(DP), 8 fi PDU #5:U(PF). 8 fi
PDU 4752 3(PS)FI 8 frjiiihl (SA) JLART4. fEARKMAFIETE 3 M HEP), 1 MR
Hi(R), 1 fi¥dE 7(DP), 8 fi2 PDU #3(PF)7J))0y P=3 Bl 6, R=0, DP=0, PF=255, Hrf
8 {7 PDU $55E ik 2 B R 4y, Horp i 4 Do BE AL, A% 4 B~ hRERAL,

[0016] 1F-A77 CAN &2k Dy ReEHu/E 17 TARRT L AU RAF e DI st (SAD. Wil 3 B,
VEHIHE R BUP SR S1, DhRetdun g et i) CAN W48 RS AT A B, ik 75 )
MR R (SAD AFA e hl, bk BWCRA T #7UR%, DUl S CAN & ey
fohRetid, g IR R A, R R IR R A, iR iz etk
Wb A, MIEBEADER S2: 82, FiA A FE R T NG DR T — AL, ki
IR D BESEAY (1 HA R B 7 I bl SRl s, Gedio it A 38 B T LA AR AE 1Y
SN TG RS, WRAFEIEM F DR A s bk, WGBSR S3: S3, FEEH
b FE B TT ALK M AT R p g AR T B AR S ThRBAE B b, A AE b R,
A AL FE T NG AEAE M S H L /3 T 25 D REAS L, 0 SR ANV [ BT bk 35048 o5

2R3 HL AL ER B T RS 45 Th R AR B 3% b ik 2k Ot

[0017] iZFIZEE LT AL R ot RA A FENEE W VET, Bk 4 A8 2em, nlse 16 i
e R, MR EE BB R, R st e @t — Bt g
IROL LU G BTk 4 [ ThEeEAL, AIARYE % Th BB 1 T REAS [F) 4 i 16 2K,

LA S R b 3 B T A UR S b D REAR BRI Sh e 2 A

[0018] 4Nl 4 FraR, AR BRI — ol sk it ) m] AR 4 )y B A b s o Jel HCECH 100 P o AR Y e e 2
P m S T B AR, a0 SR 0000) B HE K AL S . T BAR SR AL T PS
(¥ie 4 A7, 75 CAN A Z Uy o] ph SR ARHE A M RN, st e g AR AU Hoig 3Rk 15
J e [FI R SR 1 s SOR R BRI e TS T . R E, BERTY R,
KA REEHATEE, P e B b T8, 2RI T SR B ik,

HBAREE 1-3 TSRS B3R, e T48 e 8855 245 3 B (DA R,  H A
W —FEN DA, HEA RS 5B . A Tardiik (0101 1 0110) HKA!
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AT A R IR (ACKD) AR, (NACK) PUBh. HEEAR XAEE, XA
FETHEE R AR AR 2 A . 2R MG ABUER, W HmME A2 RER, ek
R A BB R, ) FLma S A e 8 A

[0019] 2N1&] 5 Fros, AR IR — R ) n] iR & DO BERCER I DhREAN R 20 1 16 36, HUkTE
SOREH AT AE BT ENAT IS NS A, MBI, 0B RISl
W Eg. SAUEN. Mg, SRR BRARRA . FFRBANITIE hRE R,
[0020] W& 6 PR, T AEFAHGE F B LB BT R G RIS DI REAEEL, AR B X
LRI CAN W45 TE LT G RIBRFRART o IR bRpR T ICRE Y 8 F75, BRARAT AL i 2 28 1Y
107, JRHhEAEA 147, FHEE 2 67, ZhREISAL 4 £, RS 8 fr, HIERS 3 74, &
Wow's 3 T, AR IRE BB CAN RIZ: O 450N 0, DhEERECR
DA Do 2 42 1 D0 9 2% 2570 0y 1

[0021] X/ T CAN K25 4% DI epdse, 80 TAE BT KRGt CAN MIZEAIARFRFT Iy 8
FAT, WS4, WEHEER I LA, THER 2 61, DhReISAL 4 f7, RS 8 47, iGN
09 3 77, Bfdh's 3 . HAPREERACA 0, £8 CAN W&, JEHEEAS BN 0 I,
TN Re A H R bk A A ek, YRR AR 1 B, SRR Dy AR HL b 7
FHA R, TR AR . GlERARRSA S 055 SAE 11939-81 HE LK EA
[FME B SRR

[0022] xf T LK M2 4% D DY BRI, Rl Ab B B T R LR M AR FRAT IR E N 8
T, MR AL, JEHhEA A 14, TUEE 2 f7, ThEERAL 4 47, GBS 8 41, HERAR
W3 7, ity 3 FH. HAPMERAN 1, RRLUKK, WAy 0, T A7 5
WNE. HTUKRM-ER MAC Hihlk/d TEEE (RS TRMDS) 28, KEN 48
fr, FrPHT 24 Be M REE RIS R AN, S 24 7y 12 R P A £
(M) MRS PSS 0g'S), ik, DhEEIURRRIN G 48 f75H MAC H
HEARIE o RO 223 oAb 35 . 5T 2R G D RS LUK I IOAR R 47 T ELEER FHIRAG ) MAC MLk,
FRAEILHTERIN 2 7757 Dy B AR H 1) [ A e AL Ao

[0023] % T — D IhEetEHub e A — R &4 1 (CAN MIEZ B BURINES ), 2/ —AMx
AT o AR —ASThEERE BT GBI 3 i T CAN PUZSATLL K I 11 (o), XA S )
—NIIREEE Z A FE AR FRAT, REREAREED, —NMEOX DRI DB
BARRRT G 48 R b G R B3 g 5, oIt CAN RZEIE AL LUK R 45 2% E # ATHA
A1k, NREES.
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[0024] A% FRRRAF AR S 8 7, H—mhseir UrTaEl 5 Bos, Hob, Thagkal
=0, BLHGH 5=00H AZEF L FRE R TEN B TRRINIREEED LH. . MEZEH,
ThEESA=1000, HALILG S 0-255, B #iIE X T ME(O00H). WIFL B(01H). GSM 1
HH(02H). 3G HHHO3H)F 4G EHL04H) I 5 Fisisn S, L RBEHUR S A G4 T RS HL BT
TiEd . B SR 8 A, BRFERMIGERS T S, AR DB B vl 4 2 1k
256 FIASFRIAREER S 5, X RSB TR T R G ST RGN 16%256=4096 Fi AR D RE
P A

[0025] A% AL LUK MIMIEL CAN 7 @i i s B 4E 1-3 =3 B bl S5 55
B, HARMANERLFRE AT RGBS . ik B bt 1 555, BiHhibAZ
WA FridsHgns (122 799, SRS ARBAN, HKER 12 77, HEZRTE
65536 FIAFZSE. WS B SAEUE IR ER, AR HSR Y, —A4 (5
) ZHERR AT WMRDEEHR ARG A (384D SHE B, S8R5 U
W% o ST CAN W& S5 5oy RBEREES 1-3 79, W T LUK SH S5 SREH 8 Ao
Pethi's )5 o

[0026] VAR, L CAN X458 7 I 2] 2 B T R LA K 0 7 ot {1 2 B T 1A Ja o — St ], B
RN BAR RN T

[0027] 53R FE T FHLS CAN R4 P il (31 4 75 TA BBl Rt A

R RTENRA CAN W EHRFHATEMRE, BT CAN W2 ISR
W TAERT L AR I U e (SA), BIESGH B iZ S RS B i BE (SAD.

[0028] @I 7 Fizn, CAN MZSEIEFBAES LS BT HIEHN N2, i ef 2k E 3ty
Hhhl= (ThEEmJ*16) Fol (EHZS) = (0¥16) Rk (01H) =01H, HIEIZEE B
BrE i bl oy 01H, H2EFH AR H XA Gt iyl (SAD 18] CAN Mgk
et P AW, T HORE RS AR T 3R %, CAN IS o [ BT Bh REASS RS Bl I T R 42
U, ZEB0E AL BT AR UE R AR B B S S, A A hE O1H 2 75 4 HiAth
heerde b

[0029] fiRHbhl OIH A M L, AT B m AR #8050k il 2 R 2 i,

CAN M A e S HL AR BE IR WP Rl o R bE & 5 9, O B ad el O1H,
{80 7 B AT SO S hk e D WU R M hE O1H AR Sy Ho st bk 58 A

R hE O1H # 5 A, R or RN B A B A F A A B — M bhk, E 2%k
e ARFE DI RES AL (00000 FHAL AR & FH Bl (Hihi= (DhRe26*16) REL (B
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5, BT R AR M DR AR I 16 NMHEED, BT 0SH Hihih7s, Fidr
ALFE BT NGB AL 05H TR HEI4 S iA B, JFL #75 R IE I RiZ i, CAN [
25 TR P D RR AR e IR T AR, o R LR 7oA, O B id bl 05H, BI7%E
TS HUA B b ik a5 K ol OSH AR Sy Y5 b b e 5

AARAR IR DI RESR AN 16 b4 30 A, ARt b S on AL AN TE N (1-255)
w3 P R A o5 R RV N (B 2 B TR B st b, BUE 9AH hhENZ, i FabE FoT
TR E OAH 73 FCAA 81 42 Iy, JF DU 07 SUACE L I,  CAN W& b g By
A ThEREHLAR R IS T AU, o it LR A o2, #0 8ic il 9AH, 5] % T IS H Bk
A B it s Dt f stk OAH AR SRy st Hb bk 48 F

AR EEAVEE (1-255) PrAathbbgs G, E80l AR T TG 4 Dh R HUR 1 s
SR, JE T BT D ARSI, (B 2R A AR H B M b SR W L A

[0030] 4 ThEERE (PGS E Rl T0HD W0 21— AN b T 15 5 A FRES T AT 5]
ol 9OAH W, BB m ) Uy OACA M W R T, B 4 R A A B i g 1]
WA IR [ R, RIS AR #8055 M DB 25 CAN W48 BT Th B R bR,
Hwirh il (SAY 4 9AH, BRI EIZEEIBFFFRAT . ILIATT CAN &% rh Hofth /1) 1y
RRREH (AR BTN e, H AR AN bk S B R b ] (R
B EFE, AT by 10H (DA H bl 75 B, 5 B G SRAS b 7S A iR 4
FARBREF NS, AT 2 FF U ek 9OAH A CAN M4 RI 425 T4 .

[0031] 24 CAN PZ {31 4= H I HGRAF R DI IR IE (4. SA=01H) J5, A 8est NILH AT
M TAERDS, i BT Ehl (SA=00H) 7] [ 3 2 & s R ik bl &4, BIES
TBAEHAR P ) 2R3 b T T HLRIR AN, (ACKD FIBI R B IA BB ZE B A, AN S0
Bl . Bk i B

B L A 3 SR T AL B R AR A A 2, [ CAN2.0B # @ iids =X, Hrh
P=3, R=0, DP=0, PF=FFH, [[|i}, J¥/dar& KM% Em2ihK (01100 Kik, HIjgek
3 0000, PS=60H, JHHih: (SA) 24 00H, HHh: (DAY & 01H, HJa#4 A O01H,
JFVASL ST 29 FIIUARIAST ID Il 8 BRI, SRGRIZZE CAN M, L 2 HBE
PBNZWEEE S, et PS & 4 FOAFRE A AIER (0110), #E 5T PS (WAL 4 fr
(0000) AENEATE 24 ThRERA, B Il (SA) 7y 00H, KU EFH A TA
HRITTENICRM A%, DS r R IEEE — 7 B il (DA) 4y O1H, #i7E i 2 =2
RGBIEREN, BB EIEE —F98 01H, RIZa 4 & LRI 5 54 5 A
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Thee. BIZEEHLFERIH S BIERBMED R, HREHFRES, DURRIEHFLAER L5 H
BN EE IR B - IR AR R

[0032] B Ji5 {5 = i JA AL B ) 7 3 i A0 38 B r AR IS B B (ACKD, ffH] CAN2.0B
gk, Hrh P=3, R=0, DP=0, PF=FFH, [FIf}, ACK M MmAiER (01100 K
2%, HIhRERAN 0000, PS=60H, JHHull: (SA) 4 01H, HEHLE (DAY 4 00H, &)
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