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Abstract. There are many factors to consider when auto OEMSs decide
whether to go with a customized SoC or “off-the-shelf” products. Some
questions include whether the car is intended for a broad-based market with little
differentiation from others, which key IP should be brought in-house versus
relying on external providers, and what are the trade-offs in terms of power,
performance, size and costs. In the end, automotive vendors must decide what is
most suitable to them, based on the options available.

Beryn. [Tutanus Toro, un 3HaA000aThCst 1ogaTku ADAS niist JOCSITHEHHS
yCHiXy B MailOyTHbOMY, HE «AKIIO», a «Koiw». [lnaTrdopmu 111 aBTOHOMHOTO
BOJIHHSI HACTYIMHOT'O TOKOJIHHS BHMAaralmOTh BHUIIUX PIBHIB MPOAYKTHUBHOCTI,
00 MpuiMaTH PIIICHHS 32 YaCTKU CEKYHIU. ABTOMOOUIb MOBUHEH PO3YMITH,
TPaAHCJIIOBATH Ta TOYHO CIPUHMATH HABKOJUIITHE CEPEIOBHINE Ta pearyBaTH Ha
3MIHM SIKOMOTa IIBU/IIIIE Ta HallOe3MeyHiIIe.

Maii6ytni ADAS 1 aBTOHOMHI peanizamii (puc.l) BUMararoTh HaWBUIIOI
MPOAYKTUBHOCTI, TepudepiiHuX OOYHCIeHb Yy peaJlbHOMY dYaci 3
MoxauBocTsIMH 00poOku IIII, a Takoxx iHTEpQeENCIB 3 BUCOKOI IPOITYCKHOIO
CIIPOMOJKHICTIO  JIIsi  O€3J]liul  JAaTYWMKIB BHCOKOI PO3AUIBHOI  3/IaTHOCTI,
BKIIO4arouu pagap, LiDAR 1 kamepy.

YI0CKOHAJICHHSI MOXJIMBOCTEH «OaueHHS/30py» TEpPEIOBUX CHCTEM
nonoMoru BozieBi (ADAS) Buxoauts 3a pamku kamep 1 LIDAR, Bkimodarouu
IHTENEeKTyallbHl JaTYUKU 11 OOpOOKM CKJIaJIHMX CII€HApliB BOJIHHS, SIKI B
aBTOMOOUTBHIM TMPOMHCIOBOCTI Ha3WBalOThb 4 piBHEM, ab0 «BHCOKOIO»
aBTOMAaTH3AIII€10.
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Pucynok 1 — ADAS 1 aBTOHOMHE BOJIIHHSI TOTPEOYIOTH KITBKOX JAaTUYHKIB
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OcHoBHa 4acTuHa. TeMnu 3pOCTaHHS PUHKY aBTOMOOUTbHUX SoC y
nepiomMy miBpiydi 2022 poky noka3yroTh 30ibiieHHs Ha 60%. Y 10CKOHaNeHHs
aBTOMAaTH3allli TPAaHCTIOPTHUX 3ac001B, Taki sk MOIUBOCTI GPS-panapis, ayzaio
Ta BIJICO JIONIOMOra, a TaKOX 30UIbIICHHS 1HBECTUIIM Yy JOCHIIDKCHHS Ta
pO3poOKy aBTOMaTH3allli TPaHCHOPTHUX 3aco0iB, 100 BrHopatucs 31
3pOCTalOYMMHU BUMOTAMU CIIOKUBAYiB MO0 O€3MEYHOTO BOJIIHHS, CTUMYITIOIOTh
puHOK aBTOMOOLTEHUX SOC.

®dakTopH, O CIHPUIIOTH PI3KOMY 3pOCTAaHHIO, BKIIOYAIOTh CYBOP1 IIpaBHiia
Oe3mekr TPaHCHOPTHUX 3aco0iB, TOMAT HA BUINWA PEUTHHT O€3MeKH,
MiIBUIIEHHS OO0I3HAHOCTI CIOXHUBAa4YiB Pa3oM 13 3HKEHHSM BapTOCTI
KOMITIOHEHTIB. Kpim TOro, 3pocrarouuii pPUHKOBHIM TMOMNUT HAa aBTOHOMHI
TPaHCIOPTHI 3aco0M 3 YJIBTPA3BYKOBUMH JaTYMKaAMU Ta KaMepaMu BHUCOKOI
YITKOCTI CIpHUsIE€ MOJAIBIIOMY 3pOCTaHHIO PUHKY.

ABTOMOOUTBHI CUCTEMH Ha MPOIECOPl TOMOMAraroTh CTBOPIOBATH KiJIbKa
CHeIiagi3oBaHuX OJIOKIB OOPOOKH Ha OJHOMY KPHUCTali, KM BUKOHYE KiJIbKa
OJIHOYACHUX 3aBJaHb, TaKUX K KEPYyBaHHA pyXOM, KaMmMepu Oy Ta
BioOpaxkeHHsa 1H@opmMarlii. [HbopmaliiiHO-po3BakaibHa CUCTEMa JO3BOJISIE
BOJIEBI KepyBaTu OaraTbMa (QYHKIISIMH IEHTPAI30BaHOTO BU3HAYCHHS
MICII€3HAXO[KEHHS, BX1THUMH, BUX1THUMU, KOHPEPEHI[-3BIHKaM1 Ta Oaratbma
iHmmMU. Bin Hamae iHopmanito Ta po3Baru BOAIEBI, a TAKOXK MaCaXHUPy 4epes
BIJIEO Ta aydio i1HTep(deicH, eIeMEeHTH KepyBaHHsS, Takl SK MaHelb KHOIOK,
CEHCOPHUH eKpaH, TOJIOCOBI KOMaHIX TOUIO. TakuM YMHOM, MIPOTATOM Oaratbox
POKIB 3pOCTa€ BIPOBAIKEHHA 1H(HOPMAIIITHO-PO3BAXKAIBHOT CUCTEMH 3 METOIO
MIJBUIICHHST Oe3MeKku aBTOMOOUIS, Kpalux pilleHb Ui MIIKIIYEHHS Ta
MOKpPAIICHHS B3a€EMO/I1T 3 KOPUCTYyBa4eM aBTOMOOLIIA, 1100 MIBUIMTH MTOMUT Ha
1H(OpMaIIHHO-PO3BAKAIEHY CUCTEMY.

InauBigyanshi SoC mpotu OTS (roToBux) pimeHs. € 6arato ¢hakTopis, AKi
CJI1JT BpaxOBYBATH, KOJIM BUPOOHUKH aBTOMOO1IIB BUPINIYIOTh BUKOPUCTOBYBATH
HanamroBanuii SOC, YW «roToB1» MNPOAYKTH. [leski NMHUTaHHS BKIIIOYAIOThH
HACTYyMHE: YU TMPHU3HAYEHUN aBTOMOOUIH JJIS IIMPOKOTO PUHKY 3 HE3HAYHOIO
nudepeHItialiero BiJl IHINX, Ky KI049oBy [P ciaig HagaTH BIacHOMY PIllICHHIO,
M MOKJIAJIaTUCS HA 30BHINIHIX MMOCTAYaIbHUKIB, 1 IKI KOMIIPOMICH 3 TOYKH 30Dy
MOTYXHOCT1, HTPOAYKTUBHOCTI, pO3Mipy 1 BHUTpaT. 3peIITO0, MOCTadyalbHUKH
aBTOMOO1JTIB MOBUHHI BUPIMIMTH, 110 iM HaWOUIbIIEe MAXOAUTh, BUXOASYU 3
HasIBHUX BapIaHTIB.

IlepeBarn inauBinyanbHux pimess SoC mnepex CTaHAAPTHUMH
pilieHHsIMH Ha 0a3i THNOBMX MIKPONPOLECOPIB I MIKPO KOHTPOJIEpPIB.
Hwuxue HaBeneHO MPUYMHHU, YOMY 1HAMBIAYyanbHI pimieHHS SoC MOXYTh OyTH
ONTUMAJIbHUM BHUOOpOM TIiJT 4Yac TMPOEKTYBaHHS BAIIOrO0 HACTYITHOTO
aBTOMOOLITLHOTO 3aCTOCYBaHHSI:

1. KopuctyBampuauibki SoC moOymoBaHi Ha OCHOBI OaratomiiboBux [P-
ONOKIB, SKI CIHEeHiadbHO pPO3poOJEHI Ta IHTErpOBaHI M JOCATHEHHS
3alJJaHOBAHUX (PYHKIIM BIAMOBIAHO 10 BUMOT MPHUKJIAAHOI mporpamu. BoHu
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CHeliaJIbHO PO3pOo0JIeH] sl TIOCATHEHHSI ONITUMAJIBHOTO PIBHS MPOJTYKTHUBHOCTI
Ta €(PEeKTUBHOCTI MPHU OJIHOYACHOMY 3MEHIICHHI PO3MIpY Ta 3arajbHUX BUTpAT
Ha crienudikario.

2. CranpaptHi OTS abo «roToB1» KpEMHI€BI PIllIEHHS MPU3HAYEHI IS
BUKOPHUCTAHHS Ha OLIBII IIMPOKOMY PUHKY. TakKMM YMHOM, THIIOBI KPEMHIEBI
npuctpoi OTS miaTpumyioTs (yHKIIT, SKI HE MOBHICTIO ONTHUMI30BaHO IS
noTped  aBTOBUPOOHWKIB, ab0 B  JEAKMX BHUMAJAKaX B3arajg  He
BUKOPHUCTOBYIOThCS. Lle yacTo mpu3BOauTH 10 30UIbIIEHHS 3aiiMaHOi IO,
HENOTPIOHOTO CIOXXUBAHHS €Heprii Ta Hee()eKTUBHOCTI MPOAYKTUBHOCTI.

3. ImmuBinyanbHi pimenHs SoC HaAalOTh BUPOOHHKAM KOMIUIEKTHOTO
oOmamHanHsgs Ta Tier-1 MOXIMBICTH MOBHICTIO BOJIOAITA KJIIOYOBUMU
nudepeHiiioBanuMu  TexHojorissimu B chepax ADAS Ta aBTOHOMHOCTI.
3anaTeHTOBaHI MIKPOCXEMH MPOIMOHYIOTh KOMIIAHISIM MOXIJIUBICTH OTPUMATU
rMOOKI 3HAHHSA Ta BJIACHUM JOCBiJ, 3a0e3Meuyrouyd OUIBIINN KOHTPOJIb Haj
MaiOyTHIM IU3alHOM Ta MPOAYKTAMH peajizailii.

JlaHiror mocrayaHHs — TOJIOBHMM (DaKTOp, SKUH CJiJ] BpaxOoBYBaTH IPHU
po3pod1i  HOBOro oOJaJHAaHHA, B TOMY 4YHCIl €JIEKTPOHIKM CYy4acHOI
aBTOMOOUTbHOT TEXHIKH.

[lepeboi B J1aHIII031 TOCTAYaHHS € TOJIOBHOIO POOIEMOIO 7151 BUPOOHUKIB
opuriHaibHoro obsagHanHs. HemepenOaueni moaii MOXYTh HNOPYIIMTH MOTIK
MOCTaBOK, HANIPUKJIAJ CTUX1MHI JIMXa, OJI0Ka1a MI>KHAPOJIHUX KOPAOHIB, YPsII0BI
CaHKIli, EKOHOMIYHI cHaau, TEOMOJITHUYHI Ta COLlajJbHI 3aBOPYILIEHHS.
[locTauanHss MarepiajgiB HIKOJM HE TapaHTYETbCS, OJHAK IIAaHCH Ha
IPOJOBXKEHHSI BUPOOHUITBA OLIBII CHPUSATIMBI, KOJM KOMIAaHIi HE MOTPIOHO
KOHKYPYBaTH 3 KUJIbKOMa 1HIIUMH, 11100 OTpUMATH TOH CaMUi TIPOYKT.

Bce Oinpme 1 Oumblie BUPOOHHMKIB aBTOMOOWUIIB  PO3YMIIOTh, IO
MIKPOCXEMHU  3arajJlbHOr0  MPU3HAYEHHA  MPOMOHYIOTH  (QyHKIIl,  sKi
O0OCITYyroByIOTh 0aratbox KJIEHTIB, OOMEXYIOYH KOHKYPEHTOCIIPOMOXKHICTh
iXHBOT MPOAYKINI Ta OOMEXYyHYH iX TepMiHaMH Ta TpadikoM JTOCTaBKH
MOCTaYaIbHUKIB.

B yomy mepeBaru kopuctyBaibHHIIBKUX So0C? Yac Bim 4acy 3’sSBIS€TbCS
HOBa KOMIIaHis, sSiKka 3MIHIOE 3BUYHY Ta cTaiy Oi3Hec-monenb. Hanpuknan, Tesla
Ha paHHIM cTajii YCBIIOMWJIA BAXJIMBICTh OHOBJEHb MPOrPAMHOIO
3abesneucHHss OTA (Over-the-Air) i gojnaBaHHS NEBHMX QYHKIUH 1
NIJBUILIEHHST Oe3leKku Ta MNpoayKTuBHOCTI. Kommanis po3poOisiia BiacHi
nporiecopu 3 2016 poky. Tesla pazom 3 1HIIUMU TEXHOJIOTIYHUMHU TITAaHTAMH,
takumMu sk Google, Amazon, Cruise Ta Oararbma IHIIMMH, BUPIIIMINA
po3poOuTH BIacHi IaTOpMU aBTOHOMHOTO BOJTIHHS.

Takox Tesla Oyma opHi€l0 3 TepmIMX KOMIIAHINW, $KI BIPOBAIUIH
TEXHOJIOT1] aBTOHOMHOTO BOJIHHS, 3aIlyCTUBIIN CBiil aBTOMIJIOT | MOKOMIHHS B
2016 pomi. o6 mnoOymyBaTh CaMOKEpOBAaHWI aBTOMOOITb, BUPOOHUKAM
aBTOMOO1JIIB MOTPIOHA KOMOIHAIIISl anmapaTHOTo, MPOrpaMHOro 3a0e3neueHHs Ta
JaHuX, o0 MpaloBaTu pa3oM, o0 TpeHyBaTH TMTMOOKI HEHPOHHI Mepexi, SKi
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JI03BOJISIIOTH TPAHCIIOPTHOMY 3ac00y CIpUMMATH HABKOJMIIHE CEPEIOBHILE Ta
O€3MeYHO TepeMimaTucs B HboMY. [ TTHOMHHI HEMpPOHHI MEpPEeXi € JBUTYHOM
MITY4YHOTO  IHTEJNIEKTY. BiH MICTUTh HHU3KYy aJTOPUTMIB, CIELIAIBHO
po3polsIeHNX I iMiTalii poOOTH HEHPOHIB y JOJICBKOMY MO3Ky. BoHHM €
OCHOBOIO TIJIMOOKOTO HaB4aHHsA. EBomtoris aprominotry Tesla Ta QyHKIiii
MOBHOT'O aBTOHOMHOT'O KepyBaHHs 3MyCHJIa BUPOOHUKIB aBTOMOOUTIB YBa)KHIIIIE
MIPUANBUTHUCS 10 BUKOPUCTAHHS KaMep Ta YJIBTPA3BYKOBUX JTATUUKIB.

Pimenns SoC. Jlns cTBOpeHHS 3amaTeHTOBAHOI MIKPOCXEMH IOTpiOHA
CKJIagHa, T00pe CTpyKTypoBaHa OyJ0Ba 3 MOBHOIO CHUCTEMOIO MIATPUMKHU JIS
KOXXHOTO €Tamy TpoIecy po3poOKu. biulbmiicTh KOMITaHiM, SKI MparHyTh
pPO3pOOJIATH BIACHI MIKPOCXEMH, HE MAIOTh Y CBOEMY PO3IMOPSIKEHHI TAKUX
MOYJIMBOCTEH. M MoTpiOHa JomoMora Bij By3bKOCIHENialli30BaHUX KOMIIaHiH,
SIK1 BOJIOJIIOTHh BEJTUKUMHU 1HKCHEPHUMHU HaBUYKaMHM, HOY-Xay Ta JIOCB1JI0M, 1100
MNIATPUMYBATH TPOEKTYBaHHS, poO3poOKy Ta peanizaiito SoC Ha TOBHOMY
CUCTEMHOMY PIBHI.

barato BUpOOHUKIB MpPONOHYIOTH KoMOiHaiito [P pasom 13 HeoOXimHUM
JIOCBIZIOM TMPOEKTYBaHHS Ta MIATPUMKOI pPO3POOKH JJisi BIPOBAIKECHHS
IMPOKOMACIITAOHUX, MOBHICTIO HAJAIITOBAHMX aBTOMOOUIHHUX pilieHb SoC,
mo0 BIANOBIIATA HAWBUOArJIWBIIIMM 1 HAWCYBOPIIMM  BHUMOTraMm J0
POJYKTUBHOCTI aBTOMOOUIBHUX TIPOTPAM.

Takmii miaxig p0 BUpoOHMITBA aBTOMOOUIBHUX SoC, 3abe3neuye
dbyHKITIOHATBHY O€3MEeKY, TPUCKOPIOIOYU PO3pOOKY MPOrpaMHOro 3a0e3MeyueHHs
Ta NEPEBIPKY CUCTEMHU.

BucnoBku. ApToM0o011bHI SOC — 11e BiacHa abo0 30BHIIIHS (DyHKIIIS, sfKa
MOKE JIOCHIJDKYBaTH, KOHTPOJIOBATH Ta JIOMOMAaratv IOKpallyBaTH CTaH
oesnexku aBTomapkiB. SOC MOXyTb OyTHM BUKOPUCTaHI JJIS BJIOCKOHAJICHHS
aBTOMATHU30BaHUX CTPYKTYP, SKI MPOTOHYIOTh HAWCy4YacCHIII MOKJIMBOCTI JJis
BOJIis1 00 KITIEHTA.
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