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HNEPCIIEKTUBbI BHEJIPEHUS IIIMHBI CAN HA
OTEYECTBEHHBIE ABTOMOBHJIN

B nmanHo¥ cratbe pacCMOTPEH NPUHIUIT paGOTBI 1 NpEeUMylIECTBa HMCHOJB30BaHUS HIWMHBI CAN, n
TaKXX€ pacCMaTpUBAIOTCA IEPCIIEKTUBBI BHEAPCHUS IINHBI HA OTCYECTBEHHBIC aBTOMOOWIIH.

KiioueBble cJioBa: IMHA CAN, ABTOJJICKTPOHUKA, MYJIbTHUIUJICKCHAasA CUCTEMa, KOMMYyTalus,
CKOpPOCTh I€peiayu TaHHBIX.

Beenenme. 3a mocieaHue roabl aBTOMOOWIIBHASI 3JEKTPOHHMKA COBEPILIMIIA
CYIIECTBEHHBIH CKa4oK Brepen. UWCIIO 3IEeKTPOHHBIX OJIOKOB B aBTOMOOMIE
HETPEPHIBHO BO3pPAcTaeT, MPH 3TOM 3aMEHSA MHOXXECTBO TPaJUIHNOHHBIX
MEXaHWYECKUX M THIPABINYECKHX OJOKOB W 100aBisisi HOBBIE (QYHKIMH K
COBPEMEHHOMY TpPaHCIIOPTHOMY CpeICTBY. B  pesympTare, COBpEeMEHHBIH
aBTOMOOWJIb — 3TO CIJIaB HOBEHINIMX TEXHONOTMH B arperaToCTpOCHUU U
JIEKTPOHUKE, B KOTOPOM MPEoOJaJarollyl0 pojb MOCTENCHHO 3aHUMAeT
JNEKTPOHHAsT 4YacTh. B TO Bpemsi Kak MEXaHHMUYECKHE Y3Jbl YIYYINAIOTCS IO
WHTEHCUBHOMY IIyTH pa3BUTHUA (YBEJIMYMBAETCS MOIIHOCTh, HAJEKHOCTH,
3G QEKTUBHOCTE), a 3JIEKTPOHHBIE CHCTEMBI Pa3BUBAIOTCS 110 AKCTEHCUBHOMY
MIPUHIIMITY, 3aHUMasl HOBBIE 00JIaCTH IPUMEHEHUSL.

AHaIu3 pocTa HMCHOJIL30BAHUA ABTOYIEKTPOHUMKH. Ha MHUpOBOM pblHKE
JIEKTPOHHBIX KOMIIOHEHTOB, AaBTOJJIEKTPOHMKA SIBISIETCS OJHMM M3 CaMbIX
JVUHAMHYHO Pa3BHBAIOIIMXCS CETMEHTOB. TeMITBl pocTa JaHHOTO CErMEHTa B
HECKOJIBKO pPa3 BBIIE 10 CPAaBHEHHIO C POCTOM aBTOMOOWIBHOH WHIYCTpUH B
1enoM. XOTsl J0JS IEKTPOHUKH B JOPOTHX aBTOMOOMIISIX CYIIECTBEHHO BBIIIE,
YeM B MOJEIISIX CPEIHETO WIIM SKOHOM KJIacca, MHOTHE 3JIEKTPOHHbIE YCTPOHCTBA
CTaHOBSTCS CTAaHOAPTHBIMHU A aBTOMOOWIIEH cpenHeil meHOBo# kareropuu. Ilo
MHEHHIO aHaJIMTHKOB Databeans, 3T0 cBsi3aHO B MEpByI ouepelns C
BO3pacTalollMMU TpPeOOBaHMSMH 1O 0e30HacHOCTH, (YHKIMOHAIBHOCTH U
HaJIeKHOCTH, K CHIDKCHHIO MaccorabapuTHBIX IOKa3arelieil aBTOMOOHMIBHBIX
CHCTEM, BHEJIPEHHE TaKuX TEXHOJOIMi Kak OecrpoBOAHAs CBsS3b, HaBUTAIMS,
sHeprocoepexenue. [1o uccieoBaHusIM IKCIIEPTOB, TEMI POCTa aBTOMOOMIIBHBIX
MOJIyIPOBOAHUKOB 3a mociennue 10 ner coctaBmsii 12% B 1o, B TO BpeMsl Kak
MUPOBOH PBIHOK MOJIYIMPOBOJHUKOBBIX KOMIIOHEHTOB 3a 3TO BpeMs BhIpoc Ha 5%
[1]. Mo 2015 roma mnporHO3upyercst yBEIWYEHHE pPOCTa aBTOMOOMIBHBIX
MOJTynpoBOHUKOB Ha 13,34%. OqHUM n3 KITFOYEBBIX (aKTOPOB JUIS TAKOTO POCTa
SBISIFOTCSL  Pa3NMYHbIC HMHUIMATHBEI, NpeanpuHsaTeie Espomeiickum Coro3om,
YTOOBI YBEIMYUTH O€30MaCHOCTh TACCAKUPOB. ABTOMOOHIIbHAS! IPOMBIIIIIEHHOCTD
CTaja 3a IIOCIEIHEE BpPEMs OCHOBHBIM M CaMbIM KpPYIHBIM MOTpeOuTEIeM

© /1. B. Memkos, A. A. Hcaes, 2013



MHUKPOKOHTPOJUIEPOB [2].

Hcnonb3oBaHue  aBTOIJEKTPOHMKH. ABTOMOOMIIbHAS — DIIEKTPOHHKA
pa3BUBaeTCS B MOCTOSHHOM KOH(JIMKTE MEXIy BO3PACTAIOIICH CTOMMOCTBIO H
pacuIupeHreM MOTPEOUTEIBCKIX KaYeCTB HOBBIX TEXHUUCCKUX perieHuid. Kaxapiii
HOBBIN MPOIYKT JIOJDKEH obnaiaTh Ooubleit HaJIe)KHOCTHIO,
NPOU3BOJIUTEIBHOCTEIO M (YHKIMOHAIBHOCTBIO [0  CPaBHEHHIO  C
MpEeALIECTBEHHUKOM. B 3apy0eXHBIX aBTOMOOMIIBHBIX KOMITAHHSX CTal0 HOPMOM,
YTO 3HAYNTEJbHAS YacTh [MOTPAYE€HHON Ha HOBBIH aBTOMOOWJIb CYMMBI YXOJIHUT Ha
MOBBIIICHUE 0E30MACHOCTH U HAJIS)KHOCTH aBTOMOOMIIS U BCEX €ro y3ioB. B cBs3u
C J3THM YBEIHYCHHE CTOMMOCTH aBTOMOOWISA IJIsi TOTPEOWTENss pPaBHO3HAYHO
YBEIIMYCHHUIO €r0 HA/ICKHOCTH U OE30IMaCHOCTH, M HE CBHICTEIBCTBYET O YKETaHUU
ABTOMOOWJIbHBIX ~KOMIIAHMH HAaXHUThCS Ha MOKymarensx. Ho mpu  3rtom
ABTONPOW3BOJIUTENHN TBITAIOTCS CBECTH K MHHUMYMY YBEIUYCHHE LIEHBI Ha CBOIO
MPOAYKIHUIO. DTO CTUMYIHPYET TMOCTOSHHOE COBEPIICHCTBOBAHUE TEXHOJIOTHI
NPOM3BOJICTBA  KOMIIOHEHTOB,  NPOCKTHPOBAHME U  BHEJPEHHWE  HOBBIX
MHTETPAJbHBIX PEIICHHH, CO3JaHHe IMPOCTBIX, NEIIEBBIX M JIOCTYIHBIX CPEICTB
pa3pabOTKH, MO3BOJSIONIMX YMEHBIIUTh CPOKH MPOCKTUPOBAHHS M CTOUMOCTH
HOBBIX CHUCTEM.

DJIeKTpOHMKa 3aMEHWIa pas3jM4yHble CyNICCTBOBABIIME B  PaHHUX
ABTOMOOWIISIX MEXaHWYECKHE W THPABINYECKHE y3JIbl M J00aBUJIa HOBBIC Y3JIbI
KOHTpOJII W JMArHOCTHKM, OHA JIeJaeT CErOAHAIIHKE aBTOMOOWIM Oojee
HMHTEIUICKTYyaJ bHBIMH,  HAJCKHBIMH,  O€30MAaCHBIMHU U KOM(OPTHBIMH.
CoBpeMeHHasi 3JICKTPOHHMKA YOPABISET [BHUraresieM, MOIBECKOW, TOPMO3aMH,
yIIydImaeT YIpaBiIseMOCTh M KoMmdopTradensHOCTh aBToMOoOWIsI. Bcee Oomee
MOMYJSIPHBIMA ~ CTAHOBSITCSL ~ AJIEKTPOHHBIE ~ CHCTEMBI  JUISl  OTOOpakeHHs
uHdopmanuu [3].

B 6OJ'II)LLII/IHCTBC paHHUX W CYHECTBYIOIHNX OTCYCCTBCHHBIX aBTOMO6I/IH§IX,
CHUCTeMa YMpaBlieHUs MOCTpOEHa MO cleAyroleMy mpuHnumy (puc. 1): or Hee
MIPOKJIA/IBIBAIOTCS CHJIOBBIE M MH(OPMAIIMOHHBIE TIPOBOJIA K KaX/IOMY U3 00OBEKTOB
ynpasnenus. [Ipy MHOTHX y37ax, 3TH IPOBOAA NPUXOJUIOCH NPOBOJUTH Yepe3
BECh aBTOMOOWIb BHYTpPH Ky3oBa. [lo Mepe moBbIIEHHS (QYHKIMOHAIBHOCTH
AaBTOMOOWJICH, C TOSIBICHHEM MHOTOYHCIEHHBIX HOBBIX Y3JI0B KOHTPOJS U
JIMArHOCTHKH, TPOUCXOJHUT 3HAYUTEIHLHOE YBEIMYCHHE KOJIUYECTBA HIYIIUX
poBoIoB. 3a mocienaue 20 JeT KOJTUIECTBO IMPOBOIOB M Kadelei B aBTOMOOMITE
YBENUYIHIIOCH OoJiee B 2 pa3a M B HACTOAIIEE BpeMs ero odmas Macca gocturia 50
KT.

Kpome Toro, Takke yBEITHMYMBACTCS KOJMYECTBO KOHTAKTHBIX Pa3beMOB,
Ppa3BeTBJICHUIA, IPeIOXpaHUTENeH U T.1. DTa npodiieMa Ooliee SPKO NPOSBISETCS B
OTCUYCCTBCHHBIX aBTOMOGI/LHSIX, rac CTCIICHb BHCAPCHUA QJICKTPOHUKHU B
ABTOMOOWIISIX ellle JOCTaTO4YHO HU3Ka. B mocnencTBuu, STo IPUBOAUT HE TOJBKO K
CYIIECTBEHHBIM OSKOHOMHYECKMM 3aTpaTaM Ha TIpOBOAa, HO M IOPOXKIAeT
MHOXKECTBO ~ IpoOiieM, KOTOphIE CBs3aHBl C rabapuUTHBIMH  pa3Mepami,
MPOEKTUPOBAHHEM, MACcCOM, MPOU3BOJCTBOM, MOHTaXOM M PEMOHTOM. [lomMHMO



3TOr0, OrpaHUYEHHBIH ypPOBEHh OOMEHA JaHHBIMU MEXly OJIOKaMH yIpaBIICHUS HE
JIaeT BO3MOXHOCTh OpraHu3anui 3¢¢GeKTUBHON IEHTPATHN30BAaHHOW AMArHOCTHKU
aBTOMOOMIIA.

Puc. 1 — O6bryHas nepeqadya JaHHBIX B aBTOMOOHIIE

B nocnexctBuM, C ydeToM JaNbHEHIErO0 pa3BHTHS aBTOAJIEKTPOHHKH
BO3HUKJIa HEOOXOJIMMOCTh Iepexojia Ha MYJBTHIUIEKCHBIH MOAXOJ MOCTPOSHHUS
cuctemsl ynpasieHus — mraa CAN (puc. 2).

IIuna pannpix CAN. B nauvane 80-x romoB XX cr. xommanueil Robert
Bosch GmbH 6s11 pazpaboran crannapt cepuiinoit mmmusl CAN - controller area
network (JOKaJlbHasi CE€Th KOHTPOJUIEPOB) VISl COEANHEHUS 3JIEKTPOHHBIX OJIOKOB
YIpaBJICHUS.

Puc. 2 — Ilepenaua nanHbIX nocpeacTBoM muHEl CAN

CAN-mmHa obecrieurnBaeT MoJKIII0YeHHE JI00BIX YCTPOMCTB, KOTOPhIE MOTYT
OJTHOBPEMEHHO IPUHUMATH U IepenaBarh nudpoByto nHdpopmanuio. CoOCTBEHHO
IIMHA TPEACTAaBIIET COOOH BHUTYI0 Napy W3 MEIHBIX MPOBOJHHKOB HIIH
ONTOBOJIOKHA. JlaHHAs peaqu3anysl IO3BONMIA CHU3UTH BIMSHHE BHEIIHUX
9JIEKTPOMAarHUTHBIX IT0JIeH, BO3HUKAIOMMX NpH paboTe ABUTATENs] M JPYTHX
cucreM apromobOmis. CurHanel mepenatorcst mmHOW CAN B mmdpoBoMm Bujue.
[Ipruem ckopocTh Tepemaydl JaHHBIX MOXeT Jocturatb | Mowut/c npu
BBICOYAHNIIIEN CTENEHN HAEKHOCTH POXOXKIEHUS CUTHAJA.

BBuay paznuyHbIX TpeOOBaHU K 4YacTOTE IE€PeAaBacMbIX CHUTHAJIOB U
00bemy mepemaBacmoii mH(popmarmu cucteMy CAN nenatr Ha TPU OTACIbHBIC
CHUCTEMBI.

- mmHa CAN cunoBoro arperata (High-Speed), nmepenaua naHHBIX uepes
KOTOPYIO  TPOHM3BOTUTCA €O  CKOpocThio 500  kOMT/c, TpaKTUYECKH
oOecrieunBaronield paboTy CHCTEMBI B peajbHOM BpeMeHH (OJOK yHpaBlICHHS
JIBUTATEJIEM, CEJIEKTOpP KOPOOKH Iepeaad, TOPMO3HAs CUCTEMA);



- mmmHa CAN cucremsl "Komdopt" (Low-Speed), nepenada JaHHBIX depes
KOTOPYIO TIPOM3BOAMTCS €O cKopocTeio 100 kOut/c, ymoBiIeTBOpPSIOMIEH
HEBBICOKHE TPeOOBaHUIM K Hel (KOHIUIIMOHED, TAPKTPOHUK);

- mmHa CAN unpopmMarmonHo-komanaHoi# cuctemsl (Low-Speed), nepemnaya
JaHHBIX Yepe3 KOTOPYK NPOU3BOIUTCS Takke co ckopocteio 100 xbut/c,
COOTBETCTBYIOLICH OTHOCHTENEHO HEBBICOKUM TpeOOoBaHUIM
(panuoHaBHTAIIIOHHAS CUCTEMA, ayANOCUCTEMA).

UYroOBl TOBBICUTH HAJIEKHOCTh Nepeaul JaHHblX, B mmHax CAN nepenaua
CUTHAJIOB TIPOMCXOauT 110 ABYM mpoBoaaM (Twisted Pair). OOpa3zyromue 3Ty mapy
mpoBona HaseiBatoTcss CAN-High u CAN-Low. B ncxomHoM cOCTOSHUM ITUHBI Ha
o0onx MpoBOIAX IMOAAEPKUBACTCS IOCTOSIHHOE HANPSHKEHHE NPHOIU3UTEIBHO
paBHoe 2,5 B. Takoe cocTosiHME HA3BIBACTCS PELIECCHBHBIM U COOTBETCTBYET « 1.
Korna nanpsbkenne Ha npoBone High cranoButes 3,5 B, a Ha mpoBome Low — 1,5
B 3T0 cocTosiHME HA3BIBAETCS JOMUHAHTHBIM U COOTBETCTBYET «0» (puc. 3) [4-5].
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Puc. 3 — ®opma curnana, nepegaBaemMoro o nposojam muHel CAN

IMoaxioueHne MOJyJeH 3IEKTPOHHOW CHCTEMbl aBTOMOOWJIS K IIMHE
MPOMCXOJUT  MOCPEACTBOM  CIEIMAIBHOIO  YCTpoiicTBAa —  TpaHCHUBEpa,
MpeACTaBsiioniee  CO00K  MpHEMOIepeialoNiee  yCTPOWCTBO, OJHOBPEMEHHO
BBIMOJNTHsAIONICe (DYyHKIMK guddepeHnmraipbHoro ycunurtens. Ilociae o0paboTku
CHTHAJIOB, MMOCTYMArOMMX 1o nposonam High m Low curHasnel HanpaBisitoTcs Ha
BXO/JI OJIOKA YTIpaBJICHUS.

ITosTomy npumenenue cucremsl CAN Ha OTEYEeCTBEHHOM aBTOMOOWIIE JaeT
ClIe/TyolHe TIPEUMYIIIECTBa:

- JJOCTYITHOCTb JIJISl TIOTPEOHTES;

- YMEHbIIICHUE [TPOBOJIOB;

- YIPOIIACTCS MOKITIOYCHUE JOTIOIHUTEIBHOTO 000PY/I0BAHHSI.

- MOYHO ITPOBOJIUTH OJTHOBPEMEHHYIO JIMArHOCTUKY HECKOJILKUX OJIOKOB
YIPaBJICHUS, BXOJSIINX B CUCTEMY;

- crtocoOHOCTH OOHAPYXKEHHUS OMIHOOK 1 cOOEB.

3a mocieHNe TOJbl OTEUECTBEHHBI aBTOMOOWIIBHBIA PBIHOK CTAHOBHUTHCS
OJTHUM W3 TEPCIEKTHBHBIX COCTaBJISIONINX OOIIEro MHPOBOIO aBTOMOOMIBHOTO
peiHKa. HaOmromaercst HenmpepbIBHBIA POCT MOTpeOJeHUss aBTOMOOMIEH roja 3a
rogoMm. OJIHAKO HapalMBajIoCh MPOHM3BOACTBO TOJBKO 3apyOEkHBIX MoOjeneH, a
BBITECHEHHE  OTEYECTBEHHBIX  aBTOMOOMIEH C  pBIHKa  mpuoOpeIo



KaTacTpoduueckue MaciiTaObl. [10 MHEHHIO BKCIEPTOB, OyAET XPaHHUTHCS TaKas
TCHIACHIMSI CHI)KEHHWS  TPOM3BOJCTBA  OTEYECTBEHHBIX  aBTOMOOMIEH B
MoCcJeylomue TroApl. JTO OOBACHSIETCS B IMEPBYI0 oOuepeAb HU3KUMHU
SKCIUTyaTal[MOHHBIMU CBOMCTBAMU OTEYECTBEHHBIX aBTOMOOWIIEH, KOTOpbIE HE
YIIOBJIETBOPSIFOT CETOAHSIIHUM BO3PACTAIONIMM MOTPEOUTEIBCKUM TPEOOBAHUSIM.
Takast cnoxuBIIasg CUTyalusl MOJATAJIKUBAET OTEUECTBEHHBIX NPOU3BOJAUTENECH K
3ajaye yIydmeHus (QYHKIMOHAIBHBIX XapaKTEPUCTHK CBOMX aBTOMOOWIIEH,
OTBEYAIOIIMX CTaHJapTaM MHPOBOTO aBTOMOOWIJILHOTO PBIHKA €CIIM OHHM HE XOTAT
MIPOUTPaTh HAa OJJHOM M3 CaMbIX KOHKYPEHTHBIX PBIHKOB - aBTOMOOMIIEHOM.

BeiBoabl. 113-3a pacTtymux mnoTpeOHOCTeH mokymareneid B Komdopre,
TOCYAAapCTBEHHBIMH TpPeOOBaHMSAMH K OE30MAaCHOCTH W BCIEACTBHE YBEIUUCHHUS
norpebuteneid  OOPTOBOW  JNEKTPOIHEPTHH,  TOCTENEHHO  MOSBISETCS
HEOOXOMMOCTh BHEAPECHUS HOBOW «apXUTEKTYPbD» JIIEKTPHUKH B OTCUCCTBEHHBIC
aBTOMOOWIN. PaccMOTpeHHBIE B CTaThe JOCTOMHCTBA MYJBTHIIIEKCHBIX CHCTEM
yIpaBJICHUs, yKa3blBAlOT Ha Bce 0ojee OCTPO BO3HUKAIOUIYI0 NMOTPEOHOCTH B
MIPOBEACHUH HCCIEIOBAHUI MOZOOHBIX CHCTEM, UX BCECTOPOHHETO TECTHPOBAHUS
M BHEIOPEHUs Ha TPAHCIOPTHBIX CPEACTBAaX  PAa3IMYHOIO  HAa3HAYCHHS,
MIPOU3BOUMBIX B YKpauHe.
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V nauiif CTATTi PO3ISAHYTO NPHHLUMI PoOOTH i mepeBarn BukopuctanHs muHA CAN, 1 Takox
PO3IIISIAF0THCS EPCIICKTUBH BIPOBA/KEHHS IIMHM HA BITYU3HIHI aBTOMOO1I.

Karouosi caoBa: mmHa CAN, aBTOGNEKTPOHIKA, MYJIBTHIUIEKCHA CHCTEMa, KOMYyTallis,
LIBUJIKICTH Hepeayi JaHuX.

Principle of work and advantage of the use of tire of CAN is considered in this article, and the
prospects of introduction of tire are also examined on domestic cars.
Keywords: tire of CAN, autoelectronics, multiplexed system, commutation, rate of data.
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