SJIEMEHTHAS! BA3A: aBT03JIeKTPOHUKa

KOMIMOHEHTbI FREESCALE SEMICONDUCTOR
ANA ABTOMOBWIbHOW 3JIEKTPOHUKI

AMmutpun MaHdunoB, MeHegxXep No Pa3BUTMIO pbiHKa; Unba YenypuH, 1HXeHep
MO NOAAEPXKKe NMpoaykumn; Anekcem ApXUMNOB, VHXEHEP MO MPVIMEHEHMIO;
Muxaunn CoKonoB, MHXeHep Mo NpUMEHEeHUIO

KomnaHusa Freescale Semiconductor (GbIBLUMIA ceKTOp MoOJyrnpoBoa-
HUKOBbIX KOMMOHEeHTOB KommnaHun Motorola), sBnsieTcs npusHaHHbIM
nuaepoM Ha pblHKE KOMMOHEHTOB A1 aBTOMOOUNIbHOM 3NEeKTPOHUKMU.
B cTtaTbe Ha npuMepe NpPoAyKTOB N3 NopTdens KOMNaHUU pacckasblBa-
eTcsl 0 TeHAEeHUNSIX B COBPpeMeHHOW aBTO3JIEKTPOHUKE, aHaNn3upyloTcs
HarnpasfieHUsl pPa3BUTUSA SNIEKTPOHHbIX KOMMOHEHTOB U UX cneunduka,
JaeTcs noapobHasa knaccugpukauusa npoaykuumn ¢upmMbl U BO3MOXKHbIX

obnacrtein ee npyMeHeHus.

3a mocaennue 20 jeT aBTOMOOUIb-
Has 2JIEKTPOHUKA COBEPIINIA KAdecT-
BEHHBII CKAYOK BIEpPeT, KOTOPBIil
MOKHO CPaBHUTH MO 3HAYUMOCTHU C Tie-
PEXOZIOM OT PAMHOTO NPHHITUNA TI0-
CTPOEHMST JIETKOBBIX aBTOMOOWJIENH K
HecyTieMy Ky30BY B MEpBOIl MOJOBUHE
XX Beka. KounmyecTBO W KayecTBO
2JIEKTPOHHBIX CHCTEM JIOCTHUTJU TAKOTO
YPOBHS, 4TO B aBTOMOOWIIE YK€ CJIOXK-
HO HalTH y3es, KyAa OBl He MOIXOIU-
JIN TPOBOJIA OT CHUCTEM YTPAaBJICHUS 1
INarHoCTHKH. B pesyabraTe, coBpe-
MEHHBIN aBTOMOOWTb — 39TO CIJIaB HO-
BEHINX TEXHOJIOTUH B arperatocTpo-
eHUN W 3JIEKTPOHWKE, B KOTOPOM TIpe-
BAIMPYIONIYI0 POJb MOCTENEHHO 3aHNu-
MaeT 3JEeKTpOoHHas 4acTb. B TO BpeMms
KaK MeXaHWYEeCKNe Y3JIbI YJIydlraioTcs
M0 WHTEHCHBHOMY TIYTH pPa3BUTUS
(yBesuuuBaoTcss MOWHOCTb, 3 deK-
THBHOCTb, HaJEKHOCTD), 3JIEKTPOHHbIE
CHCTEMBI Pa3BUBAIOTCS 1O JKCTEHCUB-
HOMY TIPWHIINTY, 3aHUMas HOBbIE 006-
JIaCTH TIPUMEHEHNSI.

ABTO3JIEKTPOHUKA SIBJISIETCS  OJIHUM
M3 CaMbIX JWHAMUYHO Pa3BUBAIONIMXCSI
CETMEHTOB PBIHKA 3JEKTPOHHBIX YCT-
pOIiCTB, B KOTOPBIN BBITOAHO BKJIA/bI-
Bath cpenactBa. [Ipm atoMm TeMmbl pocTa
JIAaHHOTO CETMEHTa B HECKOJIbKO Pa3 BbI-
e 1Mo CPaBHEHWIO C POCTOM aBTOMO-
OMJIbHON WHIYCTPUH B 1[EJIOM. JTO CBSI-
3aHO B TEPBYIO OUYepeab C BO3PACTalo-
MU TPeOOBAHUSIMU TI0 O€30TTACHOCTH,
(QYHKITMOHATBHOCTH W HAJEKHOCTH, K
CHIZKEHUIO MaccOTraGapuTHBIX MOKa3aTe-
Jielt aBTOMOOUTBHBIX CHCTEM.

B wmupe wnabuogaercss ycTOIYHUBDIH
poct moTpebsiennst aBTOMOOUTBHON WH-
JIycTpHell 3JeKTPOHHBIX KOMITOHEHTOB
pas/MuHoil crenenu uHTerpanuu. Ilpu-
4eM 3TOT POCT ¢JIabo TIOABEPSKEH BJIUSI-
HUIO HeGJArONPUATHBIX 9KOHOMHYECKUX
daxropos, u B oceanne 10 et on co-
CTaBJAJT B cpefHeM okojo 12% B 1O/,

B TO BpeMs KaK MHUPOBOI PBIHOK MOJIY-
IPOBOJHUKOBBIX KOMIIOHEHTOB 32 3TO
BpEMsI BBIPOC TOJIBKO Ha 5%. ABTOMO-
6mJabHAsT MPOMBINIJICHHOCTD CTajla 34
HocJIelHee BPeMsI OCHOBHBIM W CaMbIM
KPYIHBIM TOTpe6UTETIeM MHUKPOKOHT-
posnepos (MK). Tlo onenkam skcnep-
TOB, TIPUMEPHO KK/l TPeTHil BBIMyC-
Kaemblit B Mupe MK Haxoant mpuMene-
HIEC B YCTPOICTBAX aBTO3JEKTPOHUKH
(cM. puc. 1). Bmecre ¢ Tem naGomgaer-
cs W3MEHEHWE CTPYKTYPbI PBIHKA: pac-
TeT crnpoc Ha 6ojiee TPOM3BOINTEIbHBIC
n dynknnonasbasie MK.

[Tpimvenenne 8-6utapix MK B aBTO-
JIEKTPOHWKE MPOANKTOBAHO COOTHOIIIE-
HueM 1ena/KadectBo  (yHKIMOHAID-
HOCTDb ¥ POU3BOAUTEILHOCTD), OITOMY
cepy HX TNPUMEHEHUS COCTABISIOT
OPUJIOXKEHWsI, TpeOylolue MTPOCThIX WU
(PYyHKIIMOHAIBHBIX pEIICHWH 10 MWHH-
MajbHOW 1teHe. Ilo Mmepe ycioskHeHus
3JIEKTPOHHBIX cucreM 8-6utHbie MK 6y-
JIyT BBITECHATHCS 6oJiee TIPON3BOIUTETh-
upiMu 16-6urapivu MK, Ho B TO Ke
BpeMs WX J0Js OyZeT COXPAaHATbCS 3a
CYCT TOSBJICHUS HOBBIX MPUJIOXKCHWI 1
PasBUTHS HAMpaBJCHUS MEXaHOTPOH-
HBIX YCTPOHCTB.

YcioxkHeHne 2JIEKTPOHHBIX CHCTEM
aBTOMOOUJIST CTUMYJIUPYET YBeJIUYeHUE
cupoca nHa 16-6utnpie MK. T'maBubim
06pa3oM, 3TOMY CrOCOOGCTBYET BHEIPE-
HUE MYJbTUILJICKCHOI NIMHBI B Ka4ecT-
Be ocHOBbI uHGOPMAIMOHHON uH}pa-
CTPYKTYPbI aBTOMOOWUJISI, T.K. C yBEJHU-
YEHUEM YKCJIA 3JEKTPOHHBIX MOJCUCTEM
pacrer o6beM wuHbOpMaImu, TPedyio-
mieiicst st ux 3G@EeKTHBHOr0 B3auMO-
neiictBusi. COOTBETCTBEHHO, TPEGYIOTCS
6osiee TIPOU3BO/JUTEIbHBIC YCTPOICTBA,
CIIOCOGHBIE HE TOJIbKO YIIPABJSTD 9JICK-
TPOHHBIM y3JI0M, HO ¥ 06pabaTbiBaTh
nHbOPMAIIIO, TOCTYIHAINIYI0 OT IpYy-
IUX YCTPOICTB B CHCTEME MO BBICOKO-
CKOPOCTHOI TITHHE.

[ToctostHHOE COBepIIEHCTBOBAHUE
TEXHOJIOTHIl, 06eCIeYynBaIONUX AKTHB-
HyI0 6€3011aCHOCTh aBTOMOOWJISI, COOT-
BETCTBUE 9KOJOTHYECKUM HOpPMaM,
a TaKyKe AaKTUBHOE BHEIPEHHE MYJIbTHU-
Mmeaua Tpebyior npumenenuss MK, cro-
co6ubIX o6ecreynBaTh OoJibiine 06b-
eMbl BBIYHCJACHUNH 1 06paboTKy 6O0JIb-
mux o6beMoB undopmaru. Kak pe-
3yJibTaT, HAOJIOJAETCS POCT CIPOCa Ha
32-6utnie MK u DSP B aBTOMOOHJIB-
HBIX MPUIOKCHUSIX.

ABTOMOOWMJIbHAST AJIEKTPOHUKA Pas-
BUBAETCSI B IIOCTOSTHHOM KOH(JIMKTE
MEK/Y BO3PACTAIONIEHl CTOUMOCTBIO U
paciiupeHueM TOTPeOUTeTbCKUX —Ka-
YECTB HOBBIX TEXHUYECKUX PEHICHUI.
Kaxaprii nosbiii npoaykr (oraenbHblii
KOMIIOHEHT WJIM TOTOBOE PelieHne) 0J-
skeH 00J1a1aTh OoJIblIell HaJesKHOCTbIO,
IPOM3BOAUTENBbHOCTBIO U (PYHKITMOHAIIb-
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Puc. 1. TeHAeHUMN NoTpebGneHns aBTOMOOUIBHOM MPOMbILLIIEHHOCTBIO Pa3fNYHbIX
TUMOB MUKpPOCXeM U TexHonorum (no marepuanam Strategy Analytics [9])
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HOCTBIO TI0 CPABHEHUIO C IIPEAIIECTBEH-
nukoM. Ha 3amaze craso HOpMOii, 4TO
3HAYNTENbHAST YaCTh NOTPAYEHHONW Ha
HOBBII aBTOMOOWJIb CYMMbBI YXOJHUT Ha
MoBbIIeHe GE30MACHOCTH W HAJIEKHOC-
TH aBTOMOOWJISI M BCEX €ro ysJjoB. B
CBSI3U C 9TUM YBEJUYEHUE CTOMMOCTH
aBTOMOOWJIST [IJIsT TTOTPEOUTENsT PABHO-
3HAYHO YBEJIMYEHUIO €r0 HAJEKHOCTH U
6€e301aCHOCTH, U HE CBHUETEIHCTBYET O
JKeJAHUU  ABTOMOOWJIBHBIX KOMIAHUIT
HOKUTHCS HAa TOKyHareiasix. B c¢Boio
ouepe/ib, TPOU3BOAUTENN XOTST TOAIEP-
JKaTh PEHOME MapKh, HO, 10 BO3MOK-
HOCTH, CBECTU K MUHUMYMY yBeJTMYEHUE
[IEHBI HA CBOIO MPOAYKIUIO. JTO CTUMY-
JIUPYET TMOCTOSTHHOE COBEPIIEHCTBOBA-
HUE TEXHOJIOTHH IIPOU3BOJCTBA KOMIIO-
HEHTOB, TPOEKTUPOBAHUE U BHEIPEHUE
HOBBIX MHTETPAJIBHBIX PEIIeHNil, co3/1a-
HUe TPOCTHIX, JEMIEBBIX M JOCTYITHBIX
CcpeicTB  pa3pabOTKHU, MO3BOJISIONUX
YMEHBIIUTh CPOKH TIPOEKTUPOBAHUS U
CTOMMOCTDB HOBBIX cucTteM [1].

[ToMmuMO pocTa 4Kc/ia aHATOTOBBIX U
udpPOBBIX BJIEKTPOHHBIX KOMIIOHEH-
TOB, B aBTOMOOWJIBHOW 3JIEKTPOHUKE
Haxo/AT Bce GoJiblliee MpuMeHeHe Tu6-
PUHbIE HHTErPAIbHbIE CXEMbI, 00beIn-
HSIIOII[I€ CBOUCTBA AHAJOTOBBIX, I -
POBBIX U CHJOBBIX KOMIIOHEHTOB B OJI-
HoM ycrpoiictBe. B pesysbrare ormazga-
eT HeOOXOIMMOCTh B COIPSIKEHUN CHUT-
HAJIOB MeKIy UMPOBBIMU U CHIOBBIMU
YACTSIMH CXEMbBI. JTO TOXKE CTAJI0 BO3-
MOKHBIM GJIarojiapsi IOCTOSTHHOMY Pas-
BUTHIO TEXHOJIOTHII MPOU3BOJCTBA MO-
JIyTIPOBOHUKOBBIX KOMIIOHEHTOB. 3
pucynka 1 BHAHO, YTO MHKPOCXEMbI
UMEHHO TaKOTO THUIA HAXOIST Bce GOJIb-
nee mpuMeHeHue.

AHa/In3 PbIHKA JATYNKOB MOKA3bIBa-
et, uto Gojiee Tpex yerBepTeil oT obile-
ro o6beMa TPOU3BOMMBIX B MUPE [aT-
YUKOB NOTPEGJISIETCST  aBTOMOGUIBHON
MTPOMBIILJIEHHOCTBIO. 3a mepuo ¢ 1997
mo 2002 T. eKeroAHbINH MPUPOCT MOTPes-
JIEHUST JIaTYNKOB COCTaBJISLI TIOPSIKA
57%. IIpornos ma mepuog ¢ 2003 1o
2008 r. maer Gomee wem 20% yBesmde-
Hue MoTPeGHOCTH B [aTYMKAX €3KErojl-
HO. DTO TOATBEPKAAET OOIIYIO TEH/EH-
U0 K PACHIMPEHUIO KOHTPOJISI U yIIPaB-
JIEHUST PA3JTHYHBIMI CUCTEMAMHU aBTOMO-
OWjisi ¢ TOMOIIBIO  3JIEKTPOHHBIX
CPEJICTB.

OCOBEHHOCTH 3JIEMEHTHOI1
BA3bl ABTOMOBHJILHOI
QJEKTPOHUKU

Crennduka meramneii aBToMOOUTHHO-
ro o6opyzoBanusi 06yCJOBIEHA IKCTPE-
MaJIbHBIMU  YCJOBUSIMU  9KCILIYaTaI[IH:
TeMIeparypamu, yaapamu, BuOpaiueii,
BBICOKOIl BJIQ)KHOCTBIO, HAJUYHEM Be-
IECTB, BBI3BIBAIONINX KOPPO3UIO, 1 JIPY-

ruMu HeOIaronpusTHbIMUA  (haKTOpaMHu.
Kpome TOro, KasKblii KOMIIOHEHT aBTO-
MOOWJIST JIOJUKEH CayKuth He menee 10
JieT pu mpobere He Meree 250 THIC. KM,
a I[eHa ero Ipu 3TOM JOJDKHA OBITh MU-
HuManbHoil. Cero[Hss CEKTOP MOJIyTIPO-
BOJIHUKOBBIX KOMIIOHEHTOB JIJISI aBTO-
3JIEKTPOHUKH JIMIUPYET B YacTtu TpeGo-
BaHWil K BBICOKON Ha/eKHOCTU. TexHu-
4yecKne TpeOOBaHUsI, MPEIbSBISIEMbIE K
THM KOMIIOHEHTaM, TOPA3[0 JKEeCTYe
MPEIBSABISEMBIX K CTAHIAPTHBIM 3JIEKT-
POHHBIM YCTPOUCTBAM. ITO HE TOJIBKO
BBICOKOE Ka4eCTBO W HAAEKHOCTb IMPU
MaKCHMaJIbHO HU3KOW IleHe, HO W [IJIH-
TEJIbHBIA CPOK MPeGbIBAHUS B IIPOU3BO-
JICTBEHHOU mporpamMme (UpPMbI-IPOU3-
BOJUTENST  3JIEKTPOHHBIX KOMIIOHEH-
toB — ot 10 setr u Gosee. ITO paciim-
PEHHDBIIT TEMIIEPATYPHBII [HANa30H HOP-
MaJIbHO# PabOThI 3JIEKTPOHHBIX KOMIIO-
HEHTOB, Tje MHUHUMabHas pabouyast
Temneparypa coctasasger —40°C, Ttorga
KaK MaKCUMAJbHO JOMyCcTHMast padodast
TeMIeparypa 3aBHCHT OT aBTOMOGWJIb-
HOTO TPUJIOKEHUST W MOKET BapbUPO-
Barbca B mpezesnax or 80°C mo 125°C.
KoMIIoHeHTBI JOJKHBI COOTBETCTBOBATD
TaKUM TPeOGOBAHUSIM KaK [MANa30H pPa-
6ounx Hanpspkenunii ot 12 g0 42 B u
BBIIIE, BIEKTPOMATHUTHASI COBMECTH-
MOCTb, BBICOKASI TOMEXO3AIUIIEHHOCTD.

Takum o6pa3oM, aBTOMOOUJIbHBIE
KOMIIOHEHTDBI JIOJUKHBI  OJJHOBPEMEHHO
00J1a/1aTh HAIEKHOCTHIO BOEHHBIX H3JIe-
JIMA ¥ JIENEeBU3HON MOTPEeOUTETHCKOM
MPOAYKIUU. JTO CBSI3aHO C TEM, YTO aB-
TOMOOUJIb KaK CPEJCTBO TMOBBIMIEHHOMN
OTACHOCTH SIBJISIETCST OJHUM U3 CaMbIX
MacCOBBIX TOBapoB. Ilpu 3ToM BOmH-
TeTh, CAASICh 3a PYJb, KaK TIPABUIO
KpailHe PEIKO 3aJyMbIBAETCS O HAEK-
HOCTH 1 6e30MaCHOCTU BCEX Y3JI0B, CXEM
U CHCTEM aBTOMOOWJISI TIO OT/JEJbHOCTH,
JTOBEPSIST TIPOU3BOIUTETIO.

B cepennne 90-x TT. pAg KOMITaHWI-
MPOU3BOAUTENEIl 3JTEKTPOHHBIX KOMIIO-
HEHTOB 1 OGOPYMOBAaHUS [T aBTOMO-
OUIBHON  2JIEKTPOHUKH, TAKHX Kak
DaimlerChrysler, Delphi Delco Elec-
tronics Systems, Motorola, Visteon
Corporation yupemnmu CoBer 1m0 aBTO-
Mo6uIbHOi saekTponnke (Automotive
Electronics Council — AEC). llenamu
AEC Obumn BbIpaGOTKA €IWHBIX CTaH-
JIapTOB KauyecTBa [T aBTOMOOHJIbHOU
3JIEKTPOHUKH ¥ CO3/aHUE METOIUKU
MPOBEJIEHUST UCIBITAHWNA HA COOTBET-
crBue panHoMmy crapgapry. CorsacHo
BBIPAGOTAHHOI METO/NKE, TPOBOISATCS
CJeyIOliie TPOBEPKU U  HUCIIBITAHUS
3JIEKTPOHHBIX KOMIIOHEHTOB: COOJTIOIe-
HUE TEXHOJOTHII U TEXHOJOTHYECKUX
MPOIECCOB HAa CTANH TIPOM3BOJCTBA
KPHCTAJLIOB MUKPOCXEM, COOTBETCTBUE
CTaHgapTaM BHYTPEHHUX U BHENIHUX

mapaMeTpoB TOTOBBIX m3zgesuil (pasme-
PbI, KOPILYCbI, MaT€PUAJIbI, TEXHOJIOTUS
c6OPKM M T.J.), Harpy304YHbIE HCIBITA-
HHUsI, CTPECC-TECTBI W MEXaHMUECKNEe HC-
MBITAHNS, BO3ACHCTBHE arpPecCUBHBIX
Cpell, TeMIepaTypHble HUCIbITAHUS, ¥C-
ObITAHUS HA 3JEKTPOMATHUTHYIO CO-
BMECTHMOCTD, 9JIEKTPUYECKIE WCIbITA-
uust, pecypcubie u T.1. Vudopmarmio
10 METOAMKE MOYKHO HalTH Ha caiire
Cosera [10].

Bce koMmmoHeHTtbl Ui aBTOMOOUIIb-
HOU 3JIEKTPOHUKHU, BBIIMYCKAEMbIE KOM-
nanneil Freescale Semiconductor, B
00g3aTeIbHOM TIOPSKE TPOXOJIAT TC-
merranng mo Meroanke AEC. Tem ca-
MBIM 3aKa3unKy MPeJOCTABISETCS [10-
MOJIHNTEIbHASA TapanTus KadecTBa. OHI
MPEACTaBAAIOT cO60i TOBOJIBHO OGIIHMP-
HYI0 TPYIIy KOMIIOHEHTOB B COCTaBe
noptdesist TPOLYKTOB KOMITAHUN.

OT JATYHUKOB —
K TUBPU/IHBIM
HNHTEJIJIEKTYAJIbHBIM
MOAYJIM

Kommanusa Freescale Semiconductor
HPOU3BOIUT TMOJIYTPOBOJIHUKOBBIE KOM-
HOHEHTHI yiKe GoJiee 60 JieT 1 Mo mpaBy
3aHUMAET JUAUPYIOIine no3uiun B cde-
pe TPOM3BOANTENCH DMEKTPOHHBIX KOM-
HOHEHTOB IS aBTOMOOWMJIBHOW WHJYCT-
pun. VX HageKHOCTh W BBICOKOE Kade-
CTBO MOJTBEPIKIAETCS TAKUMHU KPYITHbBI-
MI  aBTOMPON3BOINTEIAME, TOTPeOUTE-
JSAMH  TPOAYKIMKU — KOMIAHWH, Kak
BMW, DaimlerChrysler, Ford, Gene-
ral Motors, Honda, Toyota, Volkswa-
gen Group, ABroBas u psiioM apyrux.

[Toprdenb KOMIOHEHTOB Jisl aBTO-
MoGUIbHONM  amekTponHukn  Freescale
Semiconductor cocToUT M3 MHPOKOTO
CIIEKTPa TPOLYKTOB: OT MPOCTHIX MOJY-
MPOBOAHIKOBBIX JATYNKOB 0 THOPHI-
HBIX HHTErPAIbHBIX CXEM, HHTEJJIEKTY-
QJIbHBIX CHUJIOBBIX KJIOUell M BBICOKO-
npousBoauTebHbIx MK 1 mpumerne-
HIsT BO BCEX CHCTEMaxX COBPEMEHHOTO
asromo6uias (ux npumepHas kaaccudu-
Kanus npusegena B tabmuie 1). Baxkio
OTMETUTH, YTO I[OMUMO CAMUX KOMIIO-
HEHTOB 3aKas3dmKaM TPEIaraloTcs Tak-
JKe caMble Pas/MuHble CPEJACTBa paspa-
6OTKHM, B TOM YHCJE U TOTOBBIC PEIICHUS
JUTST PEATU3AINN OT/IEIbHBIX Y3JI0B. JTO
MO3BOJISICT 3HAYNTEIBHO COKPATUTH BpE-
Ms TPOEKTHPOBAHWS W BHEIPEHUS
9JIEKTPOHHBIX CHCTEM KaK B TIEPCHEK-
TUBHBIC MOJEJN aBTOMOOW/IEH, TaKk U B
y:ke cymectByiotntue [1].

Homenkmatypa KommoneHTtoB Free-
scale Semiconductor st 3JEKTPOHHDBIX
cuCTeM aBTOMOOWMJIST BKJIIOYaeT B celOs
cJemytonue OCHOBHbBIE Kiacchl [8]:

— 8-/16-/32-6uribie u TUGPUAHbIE
MK c¢ Flash-namarbio;
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Tabnvua 1. MpuMeHeHNe 3NeKTPOHHBbIX KOMMoHeHToB Freescale Semiconductor B cuctemax aBTomo6uns

Cucrtembl aBTOMOOU NS

CocTraensiowme aBTOMOOUIIbHbIX CACTEM

CucTtemMbl MynbTUMEANA/pa3BneyeHunst

ABTOMOOWSIbHBIE MYy3bIKasbHbIe NPOUrpbIBaTENM, LM POBOE paanoseLlladne, CD-4yenHaxepsbi,
aKBasansepbl, yCUIUTENN MOLLIHOCTA

CanoHHoe o6opynoBaHue

MynbTunnekcHble ceTeBble peweHus (LIN/CAN/ISO-9141/J-1850), aBepHble KOHCONM BOAMTENs/
naccaxwpa (3epkana, okHa, LeHTpasibHbIli 3aMOK, NOACBETKA CanoHa 1 T.4.), CUCTEMbl ANCTAHUMOHHOIO
[0CTyna, ynpasfieHne NpuBoaOM CUAEHWIA/PYNS, ynpaBieHne CBETOTEXHMKOWN

NHbOopMaunoHHbIE CUCTEMBI

Hasuraums/GPS, npubopHas naHenb, 91eKTPOHHbIA TEPMOMETP, MHDOPMaLNOHHbIE KOHCOJIN/3KPaHsbl,
coToBas cBsi3b/hands-free, KOHTPONb AaBNEHUS B LUMHAX

TpaHcmucens/aBuratens/nogsecka

[eHepaTopsbl, 610KM yNpaBneHns asuratenemM/BrpbiCKOM TOMMBA, aAanTUBHbIA KPYN3-KOHTPOSb,
yrpasneHve 3axuraHnem, aTinku oBurarens, ynpaBneHue aBToMaTniyeckor TpaHCMUCCUEn, CUCTEMbI
npeaynpexaeHns CTONKHOBEHWS, CUCTEMbI YNPaBIEHUS NMOJHBLIM/NepeaHIM/3a0HUM NPUBOOOM,
CUCTEMBI YNpaBaeHus rMOPUAHbIMIM/3NEKTPUHECKUMUN CUNOBLIMM YCTAaHOBKaMM, CUCTEMbI 3/1IEKTPOHHOIO
NpyBOAA KanaHoB, 3NeKTPOYCUIUTENb PYst

Cuctembl 6e3onacHocTn/komdopTta

Bnok ynpaeneHus nogylkamm 6e30nacHOCTU, AaTYNKN YCKOPEHUS, CUCTEMbI KIIMMAT-KOHTPOS/
OTOMNEHUS /BEHTUNALNU/KOHOVLMOHNPOBaHus, ABS, ESP, anekTpomexaHnyeckue/
BNeKTPOrnapaBINyeckmne Topmosa

— MUKPOCXEMbI Ui peaju3aiii
pasmuunbix unrepdeiicos (LIN/CAN/
ISO-9141);

— MUKpocxeMbl nutanus (auneii-
Hble,/ MMITYJIbCHBIE PEryJIATOPbI);

— MHUKPOCXEMbI HHTEJIEKTYaIbHBIX
CUIOBBIX Kitoueil (KaouM HIDKHUX 1
BEPXHUX YPOBHEN, KOH(UTYpUPYeMble
KJIOYH, TOJYMOCTOBbIE U MOCTOBBIE
CXEMbI IS YIPABJICHUSA PUBOIOM),
apaiiepbl  cunobix MOSFET-Tpan-
31CTOPOB;

— ruGpuHbIE UHTErPaJbHbIC MUK-
pocxeMbl, OObEAMHSIONME Ha OJHOM
KPHCTa/LJIE IPOLECCOPHOE SIAPO U aHa-
JIOTOBYIO 4acCTh;

— MHKPOCXEMbI CIeIHaJbHbIX
bynrimii (MUKPOCXEMBI 7T yIIpaBJie-
HHUS aBTOMOOMJIBHBIM TIE€HEPATOPOM,
MOHUTOPUHTA KOHTAKTOB, yIIPABJICHUS
HIArOBBIMU  JIBUTATEAAMI,/ TPUOOPHOI
namnenbilo, OGECKOHTAKTHBIE JaTYUKK
OJIOKEHUS);

— MHUKPOCXEMbI PaJiOYacTOTHOM Iie-
penaun u uaentudukanun (IpUeMHUKH,
nepegarunku, TAG Reader/ummo6u-
naiisep);

— Jaruyukn gasiaeHust (IaTuuKy JaB-
JIeHUs B IIMHAX, aGCOIOTHOrO,/ OTHOCH-
TEJBHOTO JIABJICHUSA), JaTYNKN YCKOpE-
nusg (gardmkm Maabix,/cpegnx,/ 6o/b-
MUX YCKOPEHHIH).

Boimyckaembie komnanueii Freescale
Semiconductor cusosbie, nudposbie u
ruOpUIHbIE WHTEJUIEKTYATbHbIE MUKPO-
CXeMbl JIJISI PBIHKA aBTOMOOUJIbHOI
9JIEKTPOHKMKHU ITIOJIHOCTBIO OTBEYAIOT CO-
BPEMEHHBIM TPeGOBAHUSAM, IIPEIbABIsIC-
MbIM K HaJEKHOCTH, 3JEKTPOMArHWT-
HOU COBMECTHUMOCTH, CEPBUCHBIM (PYHK-
UAM U BO3MOKHOCTAM, a TaKKe COOT-
BETCTBYIOT TpeGOBaHUSIM CTaHapTa
AEC. Cpokn mpeObIBaHUS 3JIEKTPOH-
HbIX KOMIIOHEHTOB KOMIIAHMU B IIPOM3-
BOJCTBEHHOH IPOrpaMMe COCTaBJISIIOT
ne menee 10 Jjer.

CraTbs COAEPKUT KpaTKuii 0630p
napaMeTpoB 1 HOBBIX (DYHKITMOHATBHBIX
BO3MOJKHOCTEIl 9JIEKTPOHHBIX ~KOMIIO-

HEHTOB KayK/[OTO U3 YIIOMSIHYTBIX KJlac-
coB. CToUTb OTMETHUTH, uTO OJarogaps
CTOJIb HMIMPOKOH HOMEHKJIATYPE BBIMYC-
KaeMoil MPOJYKINU, 3aKa34UKU MOTYT
MOJIy4aTh BCE KOMIIOHEHTBI [IJIsI PEau-
3aiuu  OOJIBIIUHCTBA aBTOMOOMJIbHBIX
CHCTEM U3 PYK OJHOTO TIPOU3BOUTEJIS,
YTO TAKKE YIPOIMIAET U YCKOPSIET MPO-
LIECC CO3/aHUSI TOTOBBIX PEIICHUI.

8-/16-/32-BUTHBIE
1 TUBPU/HBIE MK

Komnanust Freescale Semiconductor
SIBJISICTCST TIPU3HAHHBIM MUPOBBIM JIn/Ie-
poMm Ha pbiike MK 715t aBTOMOOMIBHOI
anexktponuku. Homenkaatypa MK, BbI-
nmyckaeMbix  kommanueil  Freescale
Semiconductor, Bkiaouaer B ceba 8-,
16- u 32-6utnpie MK [6]. TIpuGopsr
cepuit HC08, HCS12 u MPC500 cra-
Jan (HaKTHYECKUM CTAHIAPTOM ABTOMO-
O6mIbHON aseKTpoHuKH. OCco6GEeHHOCTSI-
mu panHbix MK saBisiorcst pacimpen-
HBI TEMIIEPATyPHBII MANa30H OT
—40°C go 125°C, Bcrpoennas Flash-ma-
MSITb, pasButasi nepudepusi, B TOM 4uc-
Jie CIIeIUaJn3MuPOBAHHbIE KOMMYHHUKA-
nuoHHbie HHTEPGEIHChl, UCIOIb3yeMbie
B asroanektponuke (CAN, LIN,
J1850).

[IpeumyiiecTBa MPUMEHEHUST TEXHO-
goruii Flash-mamstn B aBTO2/IeKTPOHM-
Ke OYeBU/HBI: THOKOCTb, BO3MOKHOCTH
[IPOrPaMMUPOBAHUST 1 ITIEPEIIPOrPAMMU-
poBaHus B y’K€ 3aKOHUCHHOI cucreme,
YBEJIMYEHHOE KOJMYECTBO IMKJIOB 3alli-
CH 1O CPaBHEHUIO C APYTUMU THUIIAMU
I3V [2], Hu3Kag CTOUMOCTb CUCTEM B
1[EJIOM, TAPAaHTUPOBAHHBIN CPOK XpaHe-
nust uadopmaiu 6osee 10 jer Bo BceM
TEMIIEPATYPHOM /IMaNa30He.

8-6utnbie MK komnanuu Freescale
Semiconductor mpezacrasieHbl 6a30BbIM
cemeiicreom HCO8. Bcee onn umeroT Bbi-
COKOIIPOU3BOJUTENbHOE  8-paspsiiHoe
nporeccopruoe  sipo  CISC ¢ makcu-
MasibHOW 4actotoit 8 MI'y u pasBurbrit
HaGop nepudepuitnpix  Moaysei (e,
Ta6a. 2). BoapmmHcTBo Mozeselt ceMeri-

crBa HCO8 mMmeer BCTPOEHHBIH MOYJIb
Flash-nmamaru mnporpaMm ¢ BO3MOXK-
HOCTHIO BHYTPUCXEMHOTO MTPOrPaAMMUPO-
Banus MK uepes crernumann3upoBaHHbIi
uHTepdeiic UM ¢ MOMOIIbI0O BHYTPEH-
HEro 3arpy3dnka depes Jo60il 13 KOM-
MYHUKAIMOHHBIX nHTepdeiicoB. Hamnn-
Yie YIPaBJSEMOr0 PEryJsitopa MOBbI-
[IEHHOTO HAINPSIKEHUST B COCTaBE 3TOTO
MO/IYJIsI [IO3BOJISIET BBINOJIHSTD Ollepa-
U CTUPAHUST M POrPAMMHUPOBAHUS
Flash-namgaru upu nuranun MK or
€IMHCTBEHHOTO HCTOYHUKA HAIPsIKe-
nua 3.5 B (1,8..3 B ausa nexotopbix
mogeneit). Ioprdenp 8-6urtnbix MK
BKJIIOYaeT B ceOsi Kak IMpocTbie 8-Bbl-
BozHbIe Ipubopsl ¢ o6beMoM Flash-na-
maru 1,5 Koéaiit, tak 1 MK ¢ 6orarbim
HabopoM nepudepuiiHbIX MOIYJIeH,
60 Ko6aiitr Flash-namatu u 1 Ko6aiit
EEPROM B 64-BbIBOHOM KOpITyCE.

16-6utnpie MK kommanunm Free-
scale Semiconductor mupezacraB/ieHbI
aBymsa  cemeiictsamu:  HCS12  u
68HC12. Bce MK ocHatenb! 0BOJb-
HO yHUBepcaJbHbIM HaGopoM Tepude-
PHUITHBIX MOJYJIeil Jjist pabOThI B CAMbIX
Pa3Hoo6pas3HbIX aBTOMOOUJIBHBIX TPHU-
goxkenusix. C  ydeToM COBPEMEHHDBIX
TpeOOBAHUN ABTOIJEKTPOHUKK, BCE
MK uMeoT pazBuTyio cUCTeMy KOMMY-
HUKAIMOHHDBIX WHTePdEiicoB, M03BOJII-
0IUX oprann3oBarb addexrTuBHOE
B3aMMO/ICIICTBUE BCEX JJIEKTPOHHBIX
cucteM aromoOuis. Hampumep, MK
MC9S12DP256 wumeer 5 wMomyeii
CAN, 4uTO MO3BOJIIET WUCIOJb30BATh
€ro B KavecTBe 1032 B MYJIbTUILICKC-
HOIT nH(pOPMAUOHHON HHMPACTPYKTY-
pe aBTOMOOWJIS.

MK cemeiictBa 68HC12 BbIoTHEHDI
na 6ase 16-6utnoro CISC-sapa ¢ mak-
cuMasibHOI paboueit yactotoit 8 MITI.
Buyrpennsis  Flash-mamsts  68HC12
nmeet o0beM 10 128 Koéaiit. CemeiictBo
HCS12 gaBasiercst pajibHeinmm pasBu-
tneMm MK 68HC12 n nmeer MakcuMasib-
HyI0 yactory pa6oror 25 MI, a Takxe
oobeM  Flash-namsatu go 512 Koaiir.
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Tabnuua 2. Cemencreo 8-6utHbIX MIK HCO8

; Ten.: (095) 741-7701 www.elcp.ru

Flash-namaTtb, | O3V, o Mocn. CneuunanbHble Tun
Tun MK Ko6aunt Ko6aunt I/0 Taiimep uHTepdeiic Aun Moaynm Kopnyca
2 x TIM08 scl
MC68HCI08AZ60A 60 2 50 6 kananos SPI 15 kananos 1KEEPROM
2 kaHana MsCAN 8 6ut
P
2 CT(I)MOB QFp
X <
Mogaynb Tanimepa
MCB8HC908EY8/16 8/16 256/512 24 g karana 8 'j%”g;fB TBMO8
kaana SCI Mopaynb ICGO8
COP
SPI
2 x TIM08 LIN 8-10
MC68HC908GR8/16/32/ 384/1/ 2 kaHana Mopaynb Taimepa LQFP,
48/60 1,5/2 |21/37/50/53 |y anan Kananos TBMO8 SOIC, DIP
P
8/16/32/48/60 co
2 x TIM08 scl 8-24
MC68HC908GZ8/16/32/ 2 kaHana SPI
48/60 1/1,5/2 53 5 kanana LIN K;agaénMoTB MSCAN2.0 QFP, LQFP
COP CAN
15
MC68HC908UK1/3/8 1,5/4/8 128/256 2 x 25MA SCI (JK8)
4LED 1xTIMO8 12 KaHanos BoamoxHa
2 kaHana 8 6ur CVIHXPOHM3aUWs OT
23 COP RC-reHepatopa
MC68HC908JL3 4 128 2x25MA HeT DIP, SOIC
7 LED
1xTIMO08 Mopaynb ICGO8
MC68HCI08KX8 8 192 | o 12 | 2xavana scl AKaana | oy, raiivepa
x1oM COP TBMO8
2 x TIM08 SCI
PC68HC908QB4/8 4/8 128/256 4 xanana SPI 10 karanos
10 6ut
13 COP LIN
6 kaHana M DIP, SOIC,
MC68HC908QL2/3/4 2 128 SLIC ORynb TSSOP
10 6ut BHYTPEHHEro
_ TaKTMPOBaHWS
MCB8HC908QY1/2/4/5/8 1,5/4/8 14 1xTIMO8 | |navs.8) | 4 86 |1(E(1JH6EAHOB p
128/256 2 Kanana — 1ot
4 xaHana DIP, SOIC,
MC68HC908QT1/2/4 1,5/4 6 HeT 8 6uT DFN
MC68HC908RK?2 14 Mogaynb ICGO8 SSOP
2 128 1xTIMO8 HeT Mopaynbs ICGO8
MC68HC908RF2 12 1 kaHan Mogaynb YKB- LQFP
COP paavonepenartymka
2 x TIM08 Moayns PWMO08
4 kaHana SCI 10 kaHanos ANs ynpasneHns
MC68HC908MR8/16/32 8/16/32 256/768 14/44 5 canana SpI 10 6uT CUNOBLIMU SDIP, QFP
COP npeobpasoBaTensm

O6a cemeiicTBa 00/1a1a10T BHYTPEHHEH
EEPROM-namarbio  o6beMOM 10
4 K6aitt (cM. Ta6a. 3). Baxuo orme-
tuth, uro MK cemeiicrsa HCS12 o6.1a-
JIaI0T  COBMECTHMOCTBIO 110  BBIBOJAM.
ITO aeT BO3MOKHOCTD PazpaboTUnKaM
CHCTEM aBTO3JIEKTPOHUKH CTPOUTH CBOE
perieHne Tak, YTOOBI BIOCJEICTBUN
MOKHO ObLJIO JIETKO HAPACTUTH (DyHKIN-
OHAJIBHOCTb  TPUJIOJKEHNUS, YCTAaHOBUB
MK c¢ Gosee passutoil mepudepueii u
60JIbIIUM  OOBEMOM  IaAMATH, WIH JKE
Y/IEIIEBUTh CUCTEMY, B3sB GoJiee MpPoc-
toii MK.

CemeiictrBo MK 56F8300 saisiercs
TpeTbnM ToKoJieHneM 16-6ntHpix MIMC
DSP56800. Omno 6b10  pazpaboTano
CHENUaIbHO [T aBTOMOOWJIBHBIX IIPH-
JIOXKEHUIT, OITOMY TaK)Ke XapaKTepusy-
eTCsl pacHIMpPeHHbIM PaboynM TeMiepa-
TYpHBIM auamazonoM. Bce MK cemeii-
cTBa 00J1a/1aI0T OTHOCHTEIBHO MTPOCTHIM,
HO BBICOKOIIPOM3BOANTENbHBIM 16-pas-
PSIIHBIM TIPOIIECCOPHBIM SIZIPOM, MO3BO-

JIAIOMNM CO3/laBaTh Ha €ro OcHOBE -
(bexkTHBHDBIE TEXHUYECKUE PENIEHNs HU3-
koii croumoctu. Ilporeccoproe sapo
peasmsyer TunoBble ¢yukimn 11OC:
yMHOkeHHe ¢ HaromeHueM (MAC),
OKpYyTJIeHe 1 MaciTabupoBanme, C/IBU-
', a/IPeCaIuio ONEePAH/OB C MPHUMeHe-
HUEM MOJYJIbHOI apuMeTHKH, YCKO-
pEeHHoe BbINOJHEHNE [POrPpaMMHBIX
mnkgoB. MK 56F8300 nmeer mpomnsso-
qurenbHocts 60 MIPS (mun. onepa-
uit/c) upu pasMenieHuH Koga Ipor-
pamMbl Bo BHyTpenHeit Flash-mamsru,
o6beM KoTtopoii goxoaut a0 280 Koéaiit
(em. tabn. 4).

MK cemeiicts MPCSxx, MAC7100
n MC683xx B HacTosIIee BpeMs 3aHu-
MAIOT JHANPYIONIME TTO3UIIMH HA PbIH-
ke 32-6utHpix MK ams aBTOMOGMIIB-
Hoit asexrponukn (cM. Taba. 5—7).
[IpuMenenne BbICOKOIPOU3BOAMTE b-
HBIX KOHTPOJIJIEPOB B aBTOMOOGUJIBHOI
MPOMBIIIIEHHOCTH O6YCJIOBJIEHO HOBbI-
MH pa3paboTKaMu Bce Goiee CI0KHBIX

CHCTEM YIIpPaBJIEHUST, TAKUMU Yy3JaMu
KaK akTHBHAS IMO/(BECKA, aJAlTHBHbBIN
KPYWU3-KOHTPOJIb, yIpaBJeHNE TpamHC-
Muccueil m T.[., a TakyKe MOSIBJICHUEM
pasHoo6pa3HON MyJTbTUMEINIHHON am-
naparypunl, TpeOyomnx 60JbINX 00b-
€MOB BBIYWCJCHNN BKyme ¢ o6paborT-
KOW TOCTOSAHHO pacTymnx o6bheMOB
nadopmarmu. C ydyetoM Tpe6oBaHmil K
BBICOKOIH POU3BOJUTENBHOCTH B CO-
craB MK kommnanun Freescale Semi-
conductor BKJIOYAIOTCS MOJYJIN  [JIsT
BBIYUCJEHUN C TIJaaBaloleil 3amngaroii,
CHEINAJN3NPOBAHHBIC COMPOIIECCOPEI
TaliMepoB, crmoco6HbIe paboTaTh He3a-
BHCHMO OT TIPOIIECCOPHOTO $/ApPa, a
Tak)Xe TPHUMEHSIOTCS CIeIaJbHbIe
CXEMOTEXHUYECKUE U APXHUTEKTYPHbIE
pemieHns s MOCTpocHUsT Tepude-
pUilHbIX MOAYyJIel.

MK MPCSxx moctpoenbl Ha 6ase
BBICOKOTIPON3BOANTEIBHOTO 32-6UTHOTO
RISC-aapa PowerPC ¢ makcuMaibHoii
paboueii yactotoit 66 MT. KonrpoJite-
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Tabnuua 3. CemencrBa 16-6uTHbIX MK HC12 n HCS12

Flash-
o3y, EEPROM, Mocn. .
Tun MK namsTo, KGaiit KGaiit 1/0 LM uHTepdeiic AUn Taiimep
K6aiuTt
8 kaHanoB 8 6ut 1,2x8
MCOS12B64/128/256 | 64/128/256 1/2 59/91 m 28GLSRLIC 1 cananos
4 kaHana 16 6ut 10 6ut
6 kaHasoB 8 6uT 8 KaHanos 8 kaHasIoB
MC9S12C32/64/96/128 | 32/96/128 - 31-60 wnm SCI, SPI, CAN 10 6ut 16 6uT
2/4 3 kaHana 16 6ut ECT
7 kaHanoB 8 6ut 25Cl SPI. IIC 1,2x8
MC9S12D32/64 32/64 1 59-91 nm éAN T KaHanos
3 kaHana 16 6ut 10 6ut
8 kaHasIoB
MC9S12DB128 128 5 91 2 SCl, 2 SPI, 2 x 8 kaHanoB 16 6uT
CAN 10 6ut PA
MC9S12DG128/256 128/256 812 2/4 59/91 8 Kananos 8 6uT 25Cl, 2 SPI. K;,H2a>;§B
MC9S12DJ64/128/256 | 64/128/256 1/2/4 nnn IIC, 2 CAN 10 6vv s
Aranana 16 our I S e onr
MC9S12DP256/512 256/512 12/14 4 o IIC, 5 CAN 2 % B KaHANOB ECT
106
MCOS12DT128/256 128/256 8/12 2/4 2801, 290 1e mr
SCI, SPI, IIC, 8-16 kaHanos 8 kaHanos
MC9S12H128/256 128/256 6/12 2/4 61-99 2 kaHana 8 6ut 2 CAN 16 6uT 16 6uT
1,2x8
PC9S12KG128/256 128/256 8/12 2/4 59-91 ZIISC(:'é %}iﬁll’ KaHanos
’ 16 6uT
8 kaHasoB 8 6uT 8 kaHasIoB
PCOS12KT256 256 4 91 wm 2o 3o | 2 8 kananos 16 6uT
4 kanana 16 6ut ' nr ECT
1,2x8
PC9S12KG128/256 128/256 8/12 2/4 59-91 ZIISCCIé %izl’ KaHanoB
’ 16 6uT
SCl, SPI,
MCE8HC912832 32 768 63 J1850 8 kaHanos 8 kaHanos
4 kaHana 8 6ut SCl SPl 10 60T 16 60T
MC68HC912BC32 nnn CAi\IZ 0‘
2 kaHana 16 6ut .
MC68HC912D60A 60 1 66 2ot
' 8 kaHasIoB
MC68HC912DG128A 4 xanana 8 6uT %?:f\lrilsﬁé 2x ?g%*vﬁ“os 16 6uT
128 2 67 unm 250l ,SPI ECT
2 kaHana 16 6 ’ ’
MC68HC912DT128A kaHan nt 3 CANL IIC
Tabnuua 4. CemencTBo 16-6UTHBIX rM6puaHbLIX MK 56F8300
NMpounssoau- Flash/RAM, Tun
Tun MK TeNbHOCTb KGaiit Nepudepus Kopnyca
2 SPI, 2 SCI, 2 ADC, PWM, COP, PLL, Decoder, 2 Quad Timers, FlexCAN,
MC56F8322VFAG0 4812 [aTYMK TemnepaTypsi, 21 /0 48LQFP
2 SPI, 2 SCI, 2 ADC, PWM, COP, PLL, Decoder, 2 Quad Timers, FlexCAN,
MC56F8323VFB60 naTunk Temneparypsl, 27 1/0 64LQFP
60 Mr'y, 2 SPI, 2 SCI, 4 ADC, PWM, COP, PLL, Decoder, 4 Quad Timers, FlexCAN,
MC56F8345VFG60 60 MIPS 144/12 [ATUNK TeMnepaTypsl, 49 /0 128LQFP
MC56F8346VFV60 2 SPI, 2 SCI, 4 ADC, 2 PWM, COP, PLL, 2 Decoders, 4 Quad Timers, 144LQFP
MC56F8356VFV60 FlexCAN, patumk Temnepartypel, 62 1/0
280/20 2 SPI, 2 SCI, 4 ADC, 2 PWM, COP, PLL, 2 Decoders, 4 Quad Timers,
MCS6F8357VPY60 FlexCAN, paTtyuk Temnepatypbl, 76 1/0 160LQFP

PBI, CO3/IaHHble Ha JAHHOM SIIPE, MMEIOT
Bcrpoennyio Flash-mamsits o6bemoM 0
1 Mo6aiit (MoxeT ObITh yBEJAMYEHA 10
2 Mo6aiiT) n ocHaIEeHbI caMoil pa3noo6-
pasHoii nepudepneil, TO3BOIAIOMEN pe-
HIATh CJIOKHBIC 334K 110 YIPABJICHUIO
OTBETCTBEHHBIMU y3JIAMU  aBTOMOOMJIS.
[lampbHelmuM pa3BuUTHEM 3TOTO ceMeli-
ctBa spiasgiorcs MK MPC555x, pa6ora-
olre Ha TakToBoi yacrore 1o 132 MTI'
u umemomue Berpoennyio Flash-mamsits
oO6beMoM 2 MoGaiir.

Cemeiictrso MK MAC7100 Bbimou-
Herno Ha 6aze aapa ARM7TDMI-S ¢
MaKCHUMaJIbHON TaKTOBOW YaCcTOTOH
50 MT. IIpousBOAUTENBHOCTD ATHX
MK pmocruraer 3snauvenuii 45 Dhry-
stone 2,1 MIPS. O6bem BHyTpEHHEN
Flash-mamsaTtu mporpaMM u JTaHHBIX
(cooTtBercTtBeHno g0 1 Mob6ait u
32 K6aiit) mo3BoJSEeT CO31aBaTh
cJIOKHDBIE, Tpebyionue OOJbIINX pe-
cypcoB nporpammbl. llepudepus gan-
HOTO ceMeiicTBa BKJIOYaeT B ceOd UH-

TeJUIEKTYyalbHbIN MOy b DMA, Motir-
Hyl0 TojacucteMy TaiimepoB eMIOS,
unrepdeiicor csaszu SPI, SCI, TIC,
eLIN, DSPI, FlexCAN, a Takxe
6oJiblioe  Kosuuectso Bxozos AITIT.
Temueparypubiii  auana3on paGoTbi
MAC7100 — or —40° go 125°C. Kom-
nanug Freescale Semiconductor npej-
Jlaraet JAaHHOE CeMEICTBO [Jisl yCIel-
HOM peannm3aiui CaMbIX CJOKHBIX aJi-
TOPUTMOB YIPABJICHUS] CUCTEMaMU aB-
TOMOGHUIBHON 2JTEKTPOHUK.
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Tabnuua 5. CemencrBo 32-6uTHbix MK MPC5XX Ha aape PowerPC

Flash- PaGouasa
Mocn. PaGouee Tun
Tun MK | namsaTs, 03Y, Kbaiit ycrora, Taimep - AUNn
KGainT Mry uHtepdeiic HanpsbkeHue, B | kopnyca
50 kananos, 2TPU3 + | QSMCM (2 SCI + fAnpo: 3,3 272-ball
MPC555 | 448 26+ TPU 40 MIOS1 +QSPI + 2 CAN) Flash: 5 PBGA
40, 56, 54 kaHana, 2TPU3+ Appo: 3,3
MPC563 512 32 + 8TPU + 2DECRAM 66 + MIOS14 QSMCM 2QADC AU, nopTbl: 5 388-ball
36 + 10TPU + 70 kaHanos, 3TPU3 + 2 x QSMCM, PBGA
MPCS€5 | 1000 + ADECRAM 40,56 MIOS 14 J1850 Anpo: 2.6
vpcsssa| 2000 | B4+ 156TPU+32ana | 80, 112, |88 kananos, 26TPU+| 2eSCI-+4 DSPI+ 2162Q£DC AU, nopTsi: 5 | 416-ball
Kawa 132 eMIOS + 3 FlexCAN (12 6v), PBGA
40 kaHanoB
Tabnuua 6. CemenctBo 32-6uTHbIX MK MAC7100 Ha sgpe ARM7TDMI-S
Tun MK Program RAM, | DataFlash, PaGouas Taiime Mocn. AU PaGouee Tun
Flash, K6aint Ko6ainTt Ko6ant yacrtora, Mly p nHtepdeinc HanpsixeHue, B Kopnyca
32 kaHana
MAC7101 10 6T 144LQFP
16 2 DSPI, 4
MAC7111 » A4 QFP
512 32 30,40,50 | kawanos | esCl4 | 16kaHanos | o 55105 Q
MAGCT7121 eMIOS | FlexcAN, ic | 106vT 112LQFP
MACT7131 82 kanana 208MAPBGA
10 6ut
Tabnuua 7. Cemeincteo 32-6uTHbIX MK MC683XX
Flash-namsTsb, o3y, PaGouas . Nocn. PaGouee Tun
Tun MK Ko6air Ko6air yacroTa, My Taiimep uHTepdeiic Aun HanpsixeHue, B Kopnyca
MC68331 0 16, 20, 25 GPT B 132PQFP
MC68332 2 TPU SClI, SPI 144LQFP
MC68336 0 TPU, CTM4 16 5
7,5 20, 25 KaHanoB 160QFP
MC68376 TPU, CTM SCI, SPI, CAN
10 6ut
Tabnuua 8. UHTepdencHble MUKPOCXeMbI
Tun PaGouee
Tun UC uHTepdeiica OCHOBHbIE XapaKTepUCTUKKN Hanpsxenme, B Kopnyc
MC33388 OTKa30yCTONYMBLIN TPAHCUBEP, BXOA4 wake-up 14SOICN
MC33897 CAN OpHonposoaHoii CAN-TpaHcuBep, 3aliuTa OT Neperpesa n orpaHnyeHne Toka 6...27
TpaHcueepa
MC33290 | I1SO 9141 (K-line) | Hanuume crsiwero pexuma, 3awmTa oT neperpysku rno Toky, neperpesa 8...18 8SOICN
MC33399 LIN Bxopn wake-up, ynpaBneHue BHELLIHMM UCTOYHUKOM NUTaHUS, 3alumTa 7 97
OT neperpysku no Toky, neperpesa
MC33661 eLIN CoBmecTrMa no BeiBogam ¢ MC33399, 3awmta oT neperpysku no Toky, neperpesa 5,5...27
NHTEP®EINCHBIE Hau6osiee 1mmpokoe pacrpocrpane- —HpeicTasieHbl B tabauiax 2—7, rpada
MHUKPOCXEMbI Hue B aBroMobusibHOl uHaycTpun nouay-  «Ilocn. unrepdeiicy. [locryn k dusuue-

B coBpemennoM aBTOMOGHIE TOSTB-
ssieTcst Bce 0oJIbIiee KOJMYECTBO Pas-
HOOOPA3HbIX JATYNKOB W HUCIOJHU-
TEJAbHBIX MEXaHU3MOB, HO aBTOMOOU-
JIECTPOUTENIN YyKE MOAOULTH K TOMY
npe/eny, Korja KoJu4ecTBO MPOBOJIOB
JUIST YIPABJICHUST U KOHTPOJISI CHCTEM
MPEBBICUJIO BCE PA3YMHbBIEC MPEICJIbI.
Craso y:ke HeBO3MOKHDBIM U HEBBITO/I-
HBIM TSIHYTb IIy4YOK I[POBOJIOB Yepe3
BeChb aBTOMOOWJIb [0 HECKOJIbKY pas.
Bosnukia HeoO6XOAUMOCTb B UCIHOJIb-
30BaHUU HEKOW ceTu, CIoCOOHOU CBA-
3aTh BCE YCTPOIICTBA U CHCTEMbI Ma-
HIMHBI MEK/y COO0il IIPH MOMOIIN KaK
MOKHO MEHbIIIEro KoJjudecrsa Kabe-
seii. B pesysabrare 3a mocaennee je-
CATHUJIETHE HEKOTOPbIE KPYIIHbIE MIPO-
BbI€ ABTOIPOU3BO/UTEIN YXKE IepeBe-
JIL CBOIO TIPOAYKIMIO HA HNIMHHYIO ap-
XUTEKTYPY.

unsm  uarepdeiicot  CAN  (Controller
Area Network) u LIN (Local Intercon-
nect Network). Ha6mozaercss m1oBbI-
HIEHHBIN UHTEPEC K 3TUM KOMMYHUKAIH-
oHHbIM nHTepdeiicam 1 B Poccun.
ITporokon cetm CAN, paspaboran-
HOIl B KauecTBE HEJIOPOTOil ajibTepHATH-
Bbl BCE BO3PACTAIOIEMY KOJMYECTBY
[IPOBOJIOB, 06ECIIEYNBACT TIOCJIC[0BATEb-
HYIO [epejiayy JaHHBIX [0 JBYXIIPOBOJ-
HOIl BHTOW Iape M MO3BOJISIET OOMEHH-
BaThCsl UMU MEK/y YCTPOICTBAMHU U CHUC-
TEeMaMU aBTOMOOWJISI HA CKOPOCTSIX [0
1 M6ur/c [3]. Juas opranusaunmu ceru
neo6xoxaum MK ¢ CAN-untepdeiicom n
MmukpocxeMa usnueckoro yposust CAN.
Freescale Semiconductor wumeer Bech
CIIEKTD 3JIEKTPOHHDBIX KOMIOHEHTOB, He-
ob6xoauMbIx ist ioctpoernst CAN-ceTH.
MK pasznnuHoii paspsiiHOCTH, UMEIOIIIe
B cBoeMm cocrase CAN-unrepdeiic,

ckomy yposuio 1porokosia CAN obecre-
YMBAIOT KaK OT/EJbHbIE MUKPOCXEMbI
CAN-TpaHCcHBEpOB, TaK U TPaHCHBEPDI,
BCTPOEHHBIE B MHKDPOCXEMbI PA3JINYHOTO
nasnauenus (cm. Taba. 8—10).
[Tocrenento B psijic aBTOMOOUIbHBIX
YCTPOUCTB TIPOUCXOJUT OTXOJ OT €IH-
HOIl 1IEHTPAJN30BAHHON CHUCTEMbI YII-
paBJieHUs] B CTOPOHY Paclpe/ie/IeHHbIX
MOJIyJIeil YIIPABJICHUS, BbIIOJIHSIONIX
UHAMBU/YJIbHYIO 33/1a4y U CBSI3aHHDIX
B €JMHYIO CETb IOCPEJACTBOM OJ[HOIIPO-
BOJIHOTO ceteBoro npotokosia LIN.
IDTOT MHPOTOKOJ Obl1  paszpaboTan c
[EJIbI0  y/ENIEBJCHUS] PEIIeHUN [IJIist
HO/IKJIIOYEHUST OT/IEJbHBIX Y3JIOB Pas-
JINYHDBIX TOJCUCTEM aBTOMOOWJISI U SIB-
JISETCST CBOEr0 POJa IOACEThIO ISt
CAN-mnnbt. I dekTuBHOE HUCHO0JIB30-
Banne LIN-apxurekTypbl 1noapasymena-
€T HAJTMYUE HOBBIX TUIOB AJIEKTPOHHDIX
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Tabrnvua 9. JIHeNHble perynsaTopbl Hanps>KeHUs

BxogHoe Tun AmnarHocTuu.

Tun UC OCHOBHbIE XapaKTEPUCTUKUN Hanpsokesme,B | wuHbI uHTepdeiic Kopnyc
mggggggé 2 x 5 B, cTopoxeBoit TaiMep, 3 Bxoaa wake-up, 0TkasoycTonumsbiin CAN- CAN LS SPI2 Mry 22%Sl_|Oslg\é’V
MC33389D | TPaHCMBED

5 B/60 MA, cTtopoxeBoii Taimep, eLIN, Bxon wake-up, BepxHuiA
MC33689 TPAHANGCTOP (50 MA) LIN 32S0ICW
MC33742 2 x 5B, 4 Bxona wake-up, 3awmTta no Toky n neperpey ans CAN- 5,5..27 CAN HS
TpaHcuBEpPa U PerynsaTopa HanpsixeHus SPl4MF
MC33889B | 2 x 5B, cTtopoxegol Taimep, 2 Bxoaa wake-up, 0Tkazoyctonumesiii CAN- 4
CANLS 28S0ICW
MC33889C | TtpaHcuBep, pexumsbl sleep n stop
MC33989 2 x 5B, 4 Bxona wake-up, 3awmTta no Toky n neperpey ans CAN- CAN HS
TpaHcuBepa, Pexunmsl sleep n stop
Tabnuua 10. UMnynbcHble perynsatopbl HanpskeHUs
BxopHoe BbixopgHoe HanpshkeHue, B; AnarHocTunu.
Tun UC OCHOBHbIE XapaKTepPUCTUKn HanpsikeHue, B MaKC. BbIX. TOK, MA 3awumTta uHTepdeiic Kopnyc
5; 400
3x5; 100 K3
[MOHWX./NOBBILL. UCT. HaNp. g ’ 44HSOP
MC33394 | 2,6/3.3/5 B, pexvm oxuaanns, 4...26,5 5/3,3; 150 orpaHuenmne 44QFN
HS CAN G dyHKLMel wake-up (kpaTkoBp. 45) 3,3,120 TOKa, Tensosas 54S0ICW
2,6 (HacTp.); 400 3awmTa
2,6 (HacTp.); 50 (cnsaLmin pexim)
255200 s
MC33997 | TMoHwmx. uct. Hanp. 3,3/5B 3.3: 400 K3,
6...26,5 3,3, 10 orpaHuyeHue
(kpaTkoBp. 40) 5; 1400 TOKa, HU3KOE BX. 2450ICW
2% 5: 200 HanpsixeHne
MC33998 [MoHWX. uct. Hanp. 2,6/5 B 2.6: 400
2,6; 10
KOMIIOHEHTOB, 006JIa/[aloNuX MAaJbiMU  BaTb IOTOBbIE YCTPOUCTBA B yKe Cylle- U T.1.) [7]. Wurerpanus B aTu 1po-

pazMepaMu 1 MuUpoKM HaGopoM dyHK-
Ui, B TOM 4HCJe CIOCOOHBIX HEoCpe/l-
CTBEHHO YIIPABJSTD MCIOJHUTEIbHBIMU
Mexanusmamu. [[ist ¢Bsidau 06BEKTOB 110
LIN-cetu WuCHOIB3YIOTCA TOJBKO TPH
nposoga (muranue, Macca, LIN). IIpo-
u3BojicTBeHHass Tnporpamma  Freescale
Semiconductor Bkiouaer B ceGs Kak
orgenpubie LIN-tpancusepsr (MuUKpo-
cxemy MC33399 co ckopocTbio mepe-
paun g0 20 Koéur/c, mMurpocxemy
MC33661 ¢ nojauep:kKoii ckopocTeii me-
peradn jgo 100 Kéur/c u dyaxiusvu
cereBoro apéurpaska, cM. tabi. 8), Tak
U UHTErpaJibHble MUKPOCXEMbI Pa3Jiny-
HOrO HA3HAYEHUSI C UHTErPUPOBAHHBIM
usnueckum  unrtepdeiicom LIN (M.
tabu. 9, 13).

[[Iupoko pacnpocTpaHeHHbIH 11-
armoctudeckuii unrepdeiic 1SO-9141
(K-line) mnpejcrabieH MHKPOCXEMOil
(usuyeckoro yposus MC33290 (cm.
Tabua. 8).

MUKPOCXEMDI IINTAHUA
MuKpOCXeMbl MUTAHUS IPE/CTaBIe-
Hbl JIBYMsI Pa3HbIMM KJAcCaMM: JIMHEIi-
Hble peryasaropsl (em. Taba. 9) u um-
nyabcable peryasatopbt (em. Taba. 10).
BosbimmHeTBo npeiaraeMbix peryJisito-
POB MMeeT B CBOEM coCTaBe Mpeobpas’o-
Baresin usnueckux yposueit CAN- u
LIN-npoToko/ioB, To3BoJsgIONINE (€3
JIOTIOJIHUTEIbHBIX  3aTpar HWHTErpupo-

CTBYIOIIYIO ceTb aBroMoOuisi. Bee pery-
JISTOPBI HATIPSKEHUST BKJIOYAIOT B ce6st
HEoO6XOUMbIC Tiery 3amuThbl. VMiryibe-
HbIE PEryJSITOPbI HANPSKEHUST UMEIOT
OT S /10 8 BBIXO/IOB C PA3JIMUHBIMU 3HA-
YEHUSIMU BBIXO/JHBIX HAIPSIKEHUI U TO-
KOB, JINHEIHbIE PETYJISITOPbI UMEIOT 10 2
HE3aBUCUMbBIX KaHaJa.

MHUKPOCXEMbI CUJIOBBIX
KJIOYEM, IPAIBEPBI
CHJIOBBIX MOSFET-
TPAH3UCTOPOB

IIo maHHBIM aHAJUTUYECKUX UCCJIe-
JIOBaHWIl, B COBPEMEHHOI aBTO3JICKTPO-
HUKEe HAOJIOMAeTCsT MOCTOSTHHO PACTy-
Ui CIIPOC HA CHJIOBbIE MHTEJIEKTY b~
HbIe KJIOYM, TPUXOAIINE HA CMEHY
OOBbIYHBIM JIMCKPETHBIM CHJIOBBIM KOM-
noHenTtaM. 1o MHTEIEKTOM B JaHHOM
cilydae MOHUMAETCSl Pean3aifisi pas-
JIMYHBIX 3alUTHBIX (DYHKIUH, BHEIpE-
HHE JUArHOCTUKU CHUJIOBBIX KJ/IOUeld u
BO3MOJKHOCTh MX KOH(DUTYPUPOBAHUS B
COOTBETCTBUKM € TPeGOBAHUSMU PHJIO-
skerust.  [loprdenb Takux TPOAYKTOB
komnanun Freescale Semiconductor
CONEPKUT IMUPOKMII CHEKTD MHTEr-
PaJIbHbIX CXEM, BbIIOJHEHHBIX 110 TEX-
nonorun  SMARTMOS™,  xkoropas
1o3Boiger Oo6beJUHUTb Ha OJHOM
KpHUCTa/lJle MOLIHbIE CHUJIOBbIE KJIOYHU,
GbICTPO/IEIICTBYONLIYIO JIOTUKY U aHAJIO-
rosoie koMmmonentsl (IIAIL, AIUI, OV

JAYKTbl ~ TPAH3UCTOPHBIX  CTPYKTYP,
montHbix HDTMOS-kmoueit B ernie
6OoJIbIIIEl CTENEHN PACIIUPUIA BO3MOXK-
HOCTU 3TUX HHTE/JIEKTYaJbHbIX CHJIO-
BbIX KJjtoueil. JlaHHble MUKPOCXEMbI
SIBJISTIOTCST  HEJIOPOTUM, HO (DYHKI[HO-
HAJIDHBIM PEIICHUEM, IO3BOJISIONIM
3HAYKMTEJIbHO YMEHBIIUTb Pa3Mepbl U
CTOMMOCTb TrOTOBBIX wu3gennii. OnHu
OPOCTBI B MCIIOJIb30BAHNKN U 06JIa[Al0T
HOJIHBIM HAG0POM IIelieil 3aIUThl U [I1-
ArHOCTHUKH.

DJIEMEHTBI JJAHHON KaTeropum MOK-
HO PAa3/JEJUTb HAa 4YeTbIpE OCHOBHDIX
KJjacca:

— MHUKPOCXEMbI KJIOYEH HUKHETO
yposus (cm. taba. 11);
— MHUKPOCXEMbI KJIIOYEH BEpPXHETO

yposus (cMm. taba. 12);

— MHUKPOCXEMbI OJHO- 1 Tpexdas-
HBIX MOCTOBBIX,/ IOJIyMOCTOBBIX KOH-
durypanuii - cunobix  kaoueii  (cm.
Ta6a. 13);

— MUKPOCXEMbI
Bpoix MOSFET-rpansucropos
Tabm. 14).

JIpaiiBEpoB  CUJIO-
(cm.

T'NBPU/HDBIE MHTETPAJIbHBIE
MHUKPOCXEMBbI

JTta Kareropusi MPOAYKTOB OTpaKka-
eT TeHJeHINIO pa3BuTHsa 8-6utHbix MK
B CTOPOHY IMOSIBJICHISI WHTEIPUPOBAH-
HbIX MEXAHOTPOHHBIX PEIIeHN, O KOTO-
PBhIX TOBOPUJIOCH BbINIE. MUKPOCXEMbI
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Tabnuua 11. MuKpocxeMbl CUNOBBIX KJlloYel HUXXHEro ypoBHS
Yucno Tok yepe3 OrpaHuyeHue UHTepdeiic
Tun UC KaHanos KaXablii BbiBOA, A Roson); MOM ToKa, A Sawwura CBA3MN Kopnyc
M
C33291 0.35 1000 1.3
MC33291L 8 1400 SPI 24S0ICW
MC33298 0,5 650 3...6
MC33385 4 2,0 500 3 K3, orparinuenme Parallel 24HSOP
TOKa, AaTYNK
MC33397 | 2um6 0,35 é < 3(2)8 1,5 TemnepaTypbi 24S0ICW, 32QFN (7 x 7)
MC33880* 8 0,5 550 1,2 SPI 24S0ICW, 32S50ICwW
MC33882 1,0 375 3,0 30HSOP, 32QFN (7 x 7)
PC33996 K3, orpaHuyerve 32S0ICW
16 0,5 450 1..2,5 Toka, AarHmK
PC33999 ’ o Temnepartypei, SPI Parallel 54S0ICW
HET Harpyaku
Tabnmua 12. MUKpocXxembl CUNOBbIX KilloYell BepXHEero ypoBHS
Yucno | Tokuepes Kaxabii | Rpgon), |OrpaHuyexve WUnTepdeiic BbiBOA,

Tun UC KaHanos BbIBOA, A MOM TOoka, A Sawura CBA3U COCTOSIHUA Kopnyc
MC33143 3 380 3...6 2 24S0ICW
MC33286 6 35 30 20S0ICw
MC33288 2 8 20 Parallel 1 (neperpes/ 20HSOP
MC33289 4 40 9 K3, orpaHudeHyie Toka, neperpyska) | 20SOICW
MC33486 10 15 35 AaT4MK TEMNEPaTYPHl 20HSOP

2x10 2x10
MC33888 12 8x0,5 240 45/20 Ceporn
2x5 8 x 600
OrpaHuyeHne Toka, AaT4ymk
Temneparypbl,
MC33982 1 60 2 (;g%;‘ﬂ;‘eﬁg) MOBbILLIEHHOE/ SPI
P MOHWMXEHHOE HanpsixXeHue,
OTpUL,. HanpsixeHne 16PQFN
Jatyvk TeMneparypel,
PC33984 2 20 4 Mporp. NOBbILLEHHOE/MOHMKEHHOE
HanpskeHve,
Tabnuua 13. MuUKpocxeMbl CUNOBbIX Kiioyell B MOCTOBOM /MOJlyMOCTOBOIN KOHdUrypauum
OCHOBHbIE HYucno | Rpson) | OrpaHunyexne UHTepdeiic BbiBOA,
Tun MC XapaKTepPUCTUKUN KaHanos | MOm ToKa, A Sawwra CBSI3N COCTOSIHUS Kopnyc
MC33186 | H-mocT (5A) 150 6
2 KJ104a BEPXHEr0 YPOBHS
M 4 20HSOP
C33486 ans H-MocTa 2x15 35 K3, orpaHuyerve 1 (neperpes/
2 TOKa, Aart4ymk Parallel neperpyaka)
MC33886 | H-mocT (5,2 A) 120 ] TemnepaTypsi perpy
H-mocT (5,2 A), pexum 20HSOP
MC338s7 NMOHWXEHHOro NoTpebneHns 130 54S0ICW
4 NoNyMOCTOBbIX BbIXOAa +
1 K04 BEPXHErO YPOBHS + JaTank
LIN (dun3. ypoBeHb), 5B 4 x 500
MC33895 CTOUHUK HaNpsXeHus, 5 1 %700 5 TemnepaTypsbl SPI 32QFN (7 x 7)
1 HanpsiXeHust
PEXNM MOHUXEHHOTO
aHepronoTpebnenns, BEMF
2 KJ104a BEPXHErO YPOBHS
K3, orpaHnyeHmne
MC33922 Ang H-mocra (5,2 A), 2 130 6 TOKa, AaT4ynk Parallel 1 (neperpes/ 29PQFN
PEXMM NMOHUXEHHOIO TeMnepaTypHI neperpyska)
aHepronoTpebneHns
Tabnuua 14. MukpocxemMbl gpaniBepoB cuioBbix MOSFET-TpaH3ucTopoB
PaGouee Apaiieepbl
BxopHas BbiBOA,
Tun UC OCHOBHbIE XapaKTEepPUCTUKMN HanpsXeHue, noruka BepX./HUXH. 3awumTa COCTOSHUS Kopnyc
B 3Hau. Toka
[Jpavisep Bepx. N-kaH. MOSFET-
MC33198 TpaH3ucTopa, 3awmTa ot 7...20 1 CMOS 1Bepx., 110 MKA K3 1
BCIMJIECKOB TOKA » BEICOKO® 8SOICN
] HanpsixeHve
MC33285 2 Bepx. TMOS-ppaiiBepa 7...40 AHANIOrOBbIV 2 Bepx., 110 mkA
MC33395 2;232”3“5%)&'/;89{) (MepTBOE OrpaHnyeHme
3 — — 5,5...26 1 CMOS 3 BEpPX., 3 HUXH. TOKa, A4aT4nK — 32S0ICwW
MC33395T -pasHbIvi gparisep (MmepTBOE TemnepaTypb!
Bpems — 1 MKC)
4 CMOS, 2 Bepx., 2 HWXH., | Bblcokoe/Hu3koe
MC33883 H-mocT, paspelueHme paboTbl 6...55 LSTTL 1A (umn.) HanpsKeHme 20SOICN
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Tabnuua 15. MukpocxeMbl cneumanbHbIX QYHKLMWIA

PaGouee
Tun UC OnucaHue OCHOBHbIE XapaKTEepPUCTUKU Hanpsikenue, B Kopnyc
BHyTpeHHWIN apariBep ynpasieHusa namnomn.
MC33099 ADanTuBHbIN PEryNsaTop Mporpammupyemsblin koadduumeHt LRC ot 1,8 no 7,4 c. 45,24 16S0ICW
reHepartopa HanpskeHus 14,8 B | JeTekTMpoBaHNE NOHUXEHHOTO/MOBBLILUEHHOTO HaNPSKEHUS,
notepu curHana dasbl 1 curHana ¢ akkymynstopa
MoHuTOp cocTosiHUS
MC33287 KOHTaKTOB, 2 K/to4ya MOHUTOPUHI KOHTAKTOB. 2 kaHana no 500 mA 7..18 20S0ICwW
BEPXHEro YPOBHS
12 BXOZ0B AJ19 MOHUTOPUHra KOHTakToB (6 GND, 2V, ,,
MC33884 4 KOHD.), PEXMM HU3KOIO 3HEepronoTpedneHns 7..26 24s01CW
MoHuTOp cocTosiHUS
MC33975 KOHTaKTOB 22 Bxopa pns MOHUTOPUHIa KOHTakToB (14 GND 1 8 KoH®.)
C TOKOBOW Harpyakoi 16 MA, pexum HU3KOro 5,5...26,5 32S0ICW
MC33993 3HepronoTpebneHns, wake-up
. 4 NoNYMOCTOBbIX BbIXOAA NS yNpaBaeHust 06MoTkamu
MC33970 2 Apaiisepa Ans ynpasnexus npubopoB namepenHns, 12 waros Ha 1 rpagyc
LIaroBbIMU ABUraTeNsiMm
NPUGOPHOI NaHesH 4 NONYMOCTOBbIX BbIXOAA A9 yIPaBAeHNa 06MOTKaMm 6,2...26 2480ICwW
MC33976 aBTOMOGUNS npunbopoB n3mepexusi, 12 waros Ha 1 rpaayc,
nporpaMMrpoBaHe BpEMEHN pearmpoBaHmns
BeCcKOHTaKTHbI gaT4nk ) o . 44HSOP,
MC33794 oBbema K-line (ISO-9141), ppaiiBep ynpaBneHus nammnoim 5 54S0ICW-EP
908E624 1 908E625 pazpaGoranbl B Ka-  YPOBHSI Hapsily € 3alUTOI OT MEepPerpy- TPOHHBIX  KOMIOHEHTOB  KOMIIAHUU

4eCcTBE BBICOKOMHTETPUPOBAHHOTO U
9KOHOMUYECKHU BBITOAHOTO PEINEHUST JIJIst
aBTOMOOWTBHON  ajeKTpoHuKN. OHuI
npeacraBasgior co6oit ruGpugnsie VC,
obbeuusIoNnne B ceGe BHICOKOMPON3BO-
aurenabHblil  8-paspsanbiii MK cemeii-
crBa HCO8 [6] co cBoGoaHO 3arpyskae-
MO TPHUKJIAIHON TMPOrpaMMoii, Habop
MHTEJIEKTYaIbHBIX KJTIOYEH, BBIOJHEH-
upix 1o SMARTMOS™-rexnosoruu,
PEryJIITOp HANpsiKeHus u apaiisep du-
3uyeckoro yposus unrepdeiica LIN.

AHajioroBasi 4acTb MHUKPOCXEMBbI
908E624 mpexacraBasier co6oit KOMOMU-
HalMoO u3 3 TPaH3UCTOPHBIX KJOYEH
BEPXHET0 YPOBHSI, OINEPAIMOHHOTO yCHU-
aurtenst rail-to-rail m  aByx BXO10B
wake-up. Bce kmounm o6aamgaior cxe-
MOU 3aIIUTBI OT TEPErPy3KU MO TOKY U
3aMUTON OT HPEBBINICHUS TEMIEPaTy-
pbl. 2 KJI0Ya B COBOKYITHOCTH C BHYT-
pennum [T M-monysnem o6pasyior
ujeasbHOE pPeIIeHNe Jisi yIPaBICHUS
UHAYKTUBHBIMU U CTATHYCCKUMHU Ha-
rpy3KaMu.

B wmaGop xkJa049eii MHUKPOCXEMBbI
908E625 BxoauT 6 MOJEBBIX TPaH3UC-
TOPOB, BKJIIOYEHHBIX IO MOJYyMOCTOBOI
cxeme (B pesysbrare mosydaiorcs 3
HE3AaBUCUMBIX IIOJYMOCTa HHBEPTOPA,
KasK/JbIii CO CBOMM BBIXOJOM) C Harpy-
304HON CIOCOOHOCTBIO 10 5 A, 1 K04
BEPXHEro ypOBHs, 3 BXO0/a [JaTYMKOB
XoJla W MepeKJTIYaeMblii  UCTOUHUK
Hanpspkenns 5 B. Bcee cusoBbie TpaH-
3UCTOPBI 00JAZAIOT 3AMUTON OT Tepe-
Ipy30K 10 TOKy, mneperpeBy (o6uuii
JATYUK TEMIEPATypPbl) M 3alUTOH OT
MOBBIMIEHHOTO W MOHMKEHHOTO HaIpPsI-
sKeHust nutanusg. HiokHanme TpaH3mcTo-
pPbI  TIOJYMOCTOB 00J1aJ1aI0T BO3MOXK-
HOCTHIO TPOTPAMMHPOBAHUS MOPOTa
cpabaTbIBaHUs 3AUTHI OT MEPErpy3Ku
1m0 TOKy. OTaesbHbBI KJII0U BEPXHETO

30K 110 TOKY TaKXe CHaOXKEeH CXeMOoii
3aIUTBI OT BCILJIECKOB TOKA B MOMEHT
BKJIIOUeHUs. Mukpocxema 908E625
SIBJISIETCST  M/[€AJIbHBIM PEHICHUEM ISt
YIPaBJICHUS PA3JUYHBIMU IIArOBBIMU
JIBUTATEJSIMU, TIPUBOJAMU  3€PKa,
JIBEPHBIX 3aMKOB.

MuKpocxeMbl UMEIOT BCTPOEHHDIN
PEryJIsiTop HaNpsBKEeHUs, KOTOpbIil ¢hop-
MUDYyeT HeOOXOMMbIe YPOBHU [IJIsT TIPa-
BUJIbHOI paboThl Beeit nepudepun VC.

MUKPOCXEMBbI CIIEIITMAJIBHbBIX
OYHKIUIA

Kommnanua Freescale Semiconductor
[peJiaracT TakKe psj ClHelHaJn3upo-
BAHHbIX MHKPOCXEM, HalleJICHHbIX Ha
pelleHre TakuxX 3a/a4 Kak HalJoieHue
3a IOJIOKeHHEeM OO0beKTa B IIPOCTPAH-
ctBe (6ECKOHTAKTHBIN JaTunK oObeMa
MC33794), apantusHoe ylpaBJIeHue
aBTOMOOUJIbBHBIM I'€HEPATOPOM Halps-
skenua (MC33099), MoHuTOpuHT Iie-
PEKJIIOUAIOIUXCS KOHTAKTOB pejie U
cunoBbix kaouein (MC33993 u ap.),
yIpaBJjeHie MaroBbIMU JIBUTATEJSIMU
npubOpHON  TaHeanw  aBTOMOOHJIS
(MC33770 u ap.). Boaee noppoGuas
TexHuyecKass uHbOPMAIUSA 110 MHUKPO-
CcXeMaM ClenuaibHbIX (DYHKIMIT mpe/-
crasjetna B Tabsmue 15.

MHUKPOCXEMBbI
PA/IMOYACTOTHOM NEPEJIAYU
N UIJEHTUDOUKAIITNU
BecnpoBosHbIe TEXHOJOIUN HAXOST
Bce OoJiblliee IIPUMEHEHKE B aBTOIJICKT-
ponuke. IlogBisiorcs 3ajauu, peunieHue
KOTOPBIX Tpebyer Hamnuusi GecrpoBojl-
HOro Kanaza casu (Hanpumep, B cucre-
Me KOHTPOJISI 3a JaBJACHUEM B HIMHAX
asromoOmist  [4], mpum  GecnpoBOAHOM
pocryne [1], ans mMMoGuaaiizepos).
Homenknatypa pajino4acTOTHBIX 3JIEK-

Freescale Semiconductor npusejgena B
tabuuie 16.

JATYUKN JABJIEHUA U
YCKOPEHUA

[TosynnpoBOAHUKOBDBIE JATUYUKH ——
o/iHO u3 HamboJiee JMHAMUYHO PA3BUBA-
IOIUXCST HAlpaBJIeHuii B o6JacTu 3Jie-
MEHTHOII 6a3bl M3MEPUTEJIbHBIX CHCTEM.
CoBepIlleHCTBOBAHUE TEXHOJIOTUN OT-
KPbIBAET BO3BMOXKHOCTH JlaTbHEIIeiT Mu-
HUATIOPU3AII KOMIIOHEHTOB ¥ peajiu-
3aIMd UHTETPUPOBAHHBIX PEIICHUIT W,
KaK CJejICTBUE, CHIDKEHUE CTOMMOC-
TH, YBEJUYCHHE HAAEKHOCTU U YJIyd-
[IEHUE TapaMeTpoB [aTyuKoB. bosee
HoAPOGHO € JaTYuKaMu JAaBJICHUS U yC-
KopeHus Komianum Freescale Semi-
conductor, ¢ TexHoJOrHENl UX TPOU3BO-
JICTBA, C TPUHIMIAMH H3MEPEHUST MU
PA3JINYHBIX TAPAMETPOB MOXKHO O3HAKO-
MUTbCA B crarbe [S].

3AKJJIOYEHUE

Poiriok  aBTOMOOGHIBHON 3JIEKTPOHM-
Ki TIPOJ0J/KaeT OYyPHO Pa3BUBATLCS, U
xommanusa Freescale Semiconductor na
3TOM PBIHKE SIBJISIETCST WH/[YCTPUAIbHBIM
JINZIEPOM B MPOU3BOJICTBE BBICOKOKAYE-
CTBEHHBIX, HAJEKHBIX 3JEKTPOHHBIX
KOMIIOHEHTOB, Y/IOBJIETBOPSIONINX CO-
BPEMEHHBIM TPEeOOBAHUSIM aBTOMOOWIb-
HOU 3JIEKTPOHUKHU, a TAKXKe MEXK/yHa-
poanomy crangapty AEC.

Kommnanua Freescale Semiconductor
OCYIIECTBJSIET OOIIUPHYIO [POrpaMMy
TEXHUYECKON MOMJAEPIKKNA  Pa3paboTdn-
KOB W MPOU3BOANUTENEH 3JIEKTPOHHOTO
obopynosanust B Poccun. Kpome BbI-
nycKa Bceil HeoOXOAUMOI TeXHUYECKOil
JIOKYMEHTAIMH U [THPOKOTrO CIIEKTPA PY-
KOBOJICTB 110 IIpuMeHeHuto, Freescale
Semiconductor 1ocraB/sier JAeMOHCTpa-
IIMOHHBIE TLIATBI W 0OPA3Ibl TOTOBBIX

«9NeKTpPoHHbIe KoMNoHeHTbl» N28’' 2004 :
~
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SJIEMEHTHAS! BA3A: aBT03JIeKTPOHUKa

Tabnuua 16. MukpocxeMbl pagMoyYacToTHOM Mepegayun, npuema U naeHTudUKauum

. CKopoCTb = PaGouee
Pa6ouunii UnTepdeiic
Tun UC OnucaHue Kopnyc AManasoH nepepaum, | oo c MK | HanpPsxenne,
KOUT/C B
Mepepatunk (TANGOS3)
MC33493 PLL, YBY-nepenatunk, OOK/FSK-mopynsuns | 14TSSOP | 315/434/868 My | | 2w [ 1,8.36
Mpuemunk (ROMEO2)
PLL, YBY-npuemnuk, OOK/FSK-mopynsums,
MC33591
— LwnpuHa ng}g};bl 500 kIy, 315/434 M
PLL, YBY-npue OOK/FSuK o, 24LQFP 11
, -NMPUEMHUK, -mMozynauus,
MC33593 wnpurHa nonockl 500 kIy, 868 M
PLL, YBY-npuemnuk, OOK/FSK-mopynsums,
MC33594 WMpKHa nonock 500 KTy 315/434 MI'y, SPI 5
TAG Reader
TAG Reader ¢ BHYTPEHHVM UCTOYHMKOM K-line
MC33690 HANPSKEHMS 20S0IC 125kl 0,8...8 (1S0-9141) 5,5...40

pemieHuii Ha 6ase TOro MJM UHOIO KOM-
[IOHEHTA, YTO 3HAYUTEIBHO COKPAIIAET
3arparbl Ha Pa3paGOTKy U 3alyCK Mpo-
nykra B npousBojctso [1]. Hapsimy ¢
9TUM, KOMITAHUS BeJeT THOKYIO, arpec-
CHBHYIO II€HOBYIO MOJIMTUKY B ILJIAHE
MaKCUMAJbHO BO3MOKHOIO CHUMKEHUS
CTOMMOCTH 9JIEKTPOHHBIX KOMIIOHEHTOB
JUISE KOHEYHOI'O 1OTPEOUTEIS.
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