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(57) Abstract: [Problem] To enhance the accuracy of SPAD drive timing. [Solution] This APD sensor comprises a first
pixel, a second pixel, a phase comparison circuit, and a delay circuit. The first pixel comprises an avalanche photodiode
(APD) as a light reception element and is used for light reception. The second pixel comprises an APD as a light reception
element and is not used for light reception. The phase comparison circuit receives output from at least one from among
the first pixel and second pixel and a reference pulse signal and outputs the phase difference between the one output and
the reference pulses. The delay circuit receives output from the phase comparison circuit and an enable signal and outputs
a delayed enable signal.
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5, BEVeontMEL QY XinilNT 2XenDBELENRL W%, 20D, ¥
X —ER1020DSPAD 104D ZHATREHIRDI S LAY BB EZRIRL Y £ ELHE

N

(o)

— AT, ¥I—EFEI102ICHWT, SPADDOZHATEEHEADILE LAY A F
FITH L TEWSEICIE. BEILREIRI4OE DD High, $4bB, EEVco
ntAERY, XinllH T 2XenDBEENEL @D, DD, I —EFRI02
MDSPAD 104D ZHTEEHIR DI D EAYBEARRLY BRI S,

ZD&EDIT, FEEERI2, 43 —EZHR102, AHELLRERKILA, Fvr—IRY
18I & Y, DLL(Delay Locked Loop) AT d %, APDE v H1id, T DDLLIC
&Y, SPADDA VA4 IV T%RAET B,

ZORFRTIE. LD R—TIVLESOEHANDELEHNKBIDIREE & 25 E R
BEELD LD ITETDIGERINS, BUICEBRINILLZAWS Z&ICL
Y, BENVZAERBBLEY M IV TSPADEF VT2 ENAREE Y,
RTODIELDE, BE. BREILKELLWERROY 1 I JTSPADEA T
IEMNTES,

BLED &S IC, AERBEFEICE NI, BERICHIFDSPAD 10402} AT EEHA
BABEICERET S &ATEEAY, ENEOFELOET 5 & HATEE
EB, NIRRT LIS, ¥ —ERI102&MMHELERERI4ADEMREZ. B3
BRI0LY BT TR EICELY., ¥ —EFRI02D) S5 A AELLERDOIER 14D
EESOMBRICEITZIEELAINETZ I ENTARETH D, DD, BRICH
(7 BSPADDILE EIFBEREA L W ERICA R—TILEBSAERBIEZ &N
TZ %,
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[0061]

[0062]

[0063]

[0064]

[0065]

T, ATLTEIFI—EBRINEZEADEICELY., BT LTEDELE
EHI—BRIICBVWTEYICKRETZ2 I ENTE S, O, HIEER
RONSBEINEAS R—TIESXenE 54 v TEICHEALEBEIC. 4
VITH2 BRI LT, EROEBLEZENICKIRYT 22 &EATREELD,

BE, BRTZLANVICERIMEAONTWRHBEICDOWTEHRBALED,. &
DOFBEFIENE, BRT LA10TIRARL, I HICHEIV—RNAZHERICH
WBZENARETH D, TabHE, H20EMIE. HTOBHREIT TIEGL,
BHRELTHWRIEBARETHD, . BRT7LA10ZFET 2760
EEICDWTOFMIZ. #BBT 2,

B51%, AEEFHEICHDIAPDE Y H1IDRIOEKERIHTHD, LEETIE
. (IMELEEREOER14& DEEREANEWS I —[LAIRR102DOEANEZRAWS & L, &
NICIER SNV, BWERI0D DS, ELLREIRE TORKELESNE
BYA IV THBOBEICLUARTNIWERIHDIHFEICIE. COEMER
ODENZESEEICBWVWTE LU,

EISMAPDt V H 1T, BRIERIOERGEEADELRVERZEOHAEZEW
TW3, ZOEDIC. F¥I—ERINTIERL., BHERIWOEAEHFWT
EEREHEETLTELL, COLIICHMERIVEAVWSZEICLY., B
PERIVBEEDF VIAIVTERART DI ENTREERD, TDHRE. ¥
—ERI102EF . BHEAOEKTIERL., FIRRIE. ORERBERRFOHR
WKLY I—ERICZEETERVL., Xi&, ¥ —BEFRI0220EEE=T 2R
BABRWBEEZEILE. AROVRER/DIENTE S,

"I —ERIEFBALWVEEICK. ERUAL D ICEIREELSREL TS
WEMERI0%BIRT D EHAEBE LY, 0D, BAZEEREICHW
2EMEZRI0E LT, Az, USRI ERERKIC. BHRT7 L A10IC
HWT, tOENEZRI0LY HAAICAE L. AHELLREOERI14EEKIMICIE
CIKRBINZ2BEMERINVZBRLTHE LW, UTOREREEEBICOVWTH
A I-ERICEAVWSIBEICDOVWTEHEAYT 2N AEBEBEEAKIC. B
HERIW0ZFAWE I ENBEARETH S,

i

B H
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[0066]  (5B23EfEFAR)
AIRDEMFEICE VTR, 7HOJERTHRETINTWED, ThIZiE

RSNV, F2EBEREBICEWTIE. TYFIVEIRTHRETT 2HZRICDOWVWT
ST %,

[0067] [6lF. AEEFEICHEIAPDEH12RIERHTHD, CORBICTRY
LIS, APDEVHIE, EHROBIERFEOSIEERI2ZORDY I, T4
JWEELK20%EA. Fr—YRY 180D YIC, HEHRIEDRK22% A
%,

[0068] HIHERIELER22I%. RLRDF v —Y Ry F18E AMRDIIEEETT DTV
HIVERTH D, HIEHHIECIER22(E. AMELLREERI4DS5HD L FESDHig
h&eLowDBEEZT Y HIVELELORR0ICAWVWIEEANERARLTHNT S, F
v —UIRY TIBERERRIC, ARLLEBREIRI4OBERICE > Tid, ABT2 &
HARETH 5, HIERIELOER221E, MELLREIRIAOHNICEDIVWT, BE
IEHZE[MCETVAET VY ILORIRESDcont = HNT 2,

[0069] < #JLEIELRR201E, (IABLLEROCIER14XITHEIHFRIEE 22O LHAI N
EBICETVWT, A X— TN ESEEBELTHEANTIEBTH D, FIHROD
EEFEE RIS, 7YY ILEEDR20, 43X —@E5R102, AALLERDOE14,
(I EERIECEE22) ICL Y, TS IWDLLERKT %,

[0070] [71F. T IVEREER200O—FIZ#ERANICTI BB THD, TV9IL
EIEOEE201E. Bl A IE, BEFICEGEINABREOA V-8 & TILFS
LOoY %A S,

[0071] <IUFTLIVHOARNICE, BEEGIAIL2E) TEDA /X\—5DHAN
ERmIh b,

[0072] < IUFTL oI, BIRESDeontiCEIWT, WThOANEHNT BH
EBIRT 2, BRI, BEBEEZETEE8ICE. HEICSWTEY ZH4
TR A VNS DBEINBDNDEWNVESEENT S, BEERFEEZR<
TRHEICE. HEICSVWTLIYERL Tabs, 41 v -5 DEIHENE
WESEENT B,
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

CDEDICHAESTE=RRT B &ICLY ., AELLRERI4AOEDICED
WT. Rk LRI RBEHEBERKOA X—TILESE. TYU4IIELDOR20
&, HAT B ENTREERD, HA4EEKIC, BEAICEEINS A /=%
iE. COENCRTEDICRONZ EDTIFRL, FROEHN/AETICERKS
h, ANEBSHPRELAV., FEDEEESZERL THATEIENTE
%,

UED&ESIC, REBEFEEICINE, TIFIVER(TIHILDLL) ZRWT
SPADDAF VA IV T RFET DI ENTAREE RS, MO ICEVWT
. TYSIIEIRTEXRLAEZANTFOJER TERT 5 & Y EOREE
SHEBNZHIBRTESZEVOFIRD’HE, £H52A. AEEREICEWTH
 BSICRLAEL DI, 4T —ERINTIE AL, BWERI000DH N % ELES
EICRAWTHE LW,

($E3EMHAR)

F2REMETIE, BEEHEHZ I 50BE LTTIYIIOBERAWD. T
THINEBERWSEEIE. mICEHD, BRI, AAELEBICH T, TDC(Tim
e to Digital Converter)ZFHWTH LLY,

B8id. AEMRFEICHRBAPDE V1A EXMICRIERKTH S, APDtz
VYL, GIAELLELR140KH Y IC, TDC 24% %% %, TDC 24D H ik, 4
ZWE ZEY hOTUYIESTHY ., EE/VRICHT 25 I —EHRI102H
LOHNESTDOEEEZIDEZEY NDEFSTKRT,

FEERIEORR221E,. COZEY NOESEREYREEEEANEEBRLTH
NT B,

TS IEEERR201E, TDC 24D A LZBEY ROESICEDWVWT, A
NINFEAR—TIVESTEZEREIETEHNT S, COBEINLAR—TI
EBICETWT, BEFROSPADAEA/SL 2 & B L TSN ATBEIREA & BR
5,

B91&. TDC 240—fl%~d [ERETH S, TDC 241%, HIAIE, EEOELE
RFE. BROD-FF2EA %, BHROBERTIZ. BIICEREIh, Th¥E
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

hOHEAIE. D-FFODImFAEANINDS,

BD-FFICIE. BERERFHNSLOHENADIFFICERIN, /70y VinFICEHE
RIVLANAAIND, ThENOD-FFOWRFHASDOEANERMEBT I &ICL
Y, TV INEIHEDIBRZIET 2, JDige. EE/ULRE, ¥
I-ERIZHASOEANEDOHEEZ. TYVIIEELTEHNT S, RIZEW
ThE. BIZE, DESE3 @ 01 EATIN B,

B110. B11id. TDCOMERFDO—Hl2RTRTH D, K10k, HEE/NILR
IR U CTSPADD A V AARWBE, B11E. E#E/ L ZITH L TSPADD A > A
BEWEE%ERT,. CNHDBICTRT LDIC. FEY FOBSOREZRET
22 &ICEY. BENRLZICH L TGEVWD, BWHEHIBRT 22 &N ARES
ANZYS

BJ10. BTCHEWT, EENIZADYA IV T EICEEINTWSIEER
. ZBEY MDIESTH D, BHlAIE. RIUTHWTIE, S0, ST, S2A0TH Y.
SN THBESHANIN. RINUTEWTIE, S0A0THY., S1, S2, S3AH'
THBIESHPANINDHZETH 5,

BI10TIE. SPADA Y DHA IV T LY BBENIVADIYAIVITHELCEH
BhitEhTuwiw, —AT. EINTIE, SPADA YDA IV TLY HEEN
WZADE ATV THNECABNENRTVWAWL, ZDRH., WA EEIT, SPAD
DXV DOEEZRETIZVLEDND D, HIZIE, ESH1100TSPADL ST V(T4
BGE. COVAIVIDPBLIYMIIVITERDBEDIC. TUXIELELORK2
UCLYESZELEIHED,

FIHIBEDOR20DERIE. FIROREMEEBAROEDTH>TEH &
W, BIZIL, Deont& LT, ZEFBSZANT D L. BUGELEEZR >ES
EHENTBIINFTLIYEEA. CORILFTLIHIC, $EESTHBD
contz A N7 %,

UED& DI, ELEROFRIAORDYIC, TDCZRAWVWS I EBHETH D
o RO BREREFMEICSWVWTIE, ABEDOTHhE, B, BULD, D2{ETE
BLTVWRDICH L. AEEHETIE. ZEESTIRET 2 EHNAETH

NN
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[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

5, CDH. BIZIESHRABE LZYM IV TICEWTEBORIE%=1T D
BEI. AEBFEDOIDCEZRBWSEBHRICINE, FIROBSERERELIYLE
BICEE/NW R EDOREAEERT 2 ENTREE A5,

Bl121%. AEFEFEICHRIAPDEVHF1OFIHEEZTRITRTHD, BRIER]
00 S DH A%, ADC(Analog to Digital Converter) &4y L CTTDC 24~ & A
ANINBEDNHB, Ihid. RERIC. BEAIORF LEZHXDOT—9 %
TIUHIT—HICER LRI, REETORBEE, TYILT—9EAL
THBIT2LHICEREIND,

Bl12IC7R T & DI, TDC 24X BEMEFRIVDRICEEINTWBIFEIR. I
DTDC 24D HN % BERFMADOESE LTHWTH LWL, COLDIKERET
& HI—ERINIEIFEALOND, flAE. BR7ZLI10DSAVTE
X 5N BTDC 24%, RIEEFAOMTIC 24 BEXMX B ENTREE A D, &
DO¥ER. TICOBEZR/OT I ENTE S/, CRER. BEENZEIRYT

NN

B ENTHREELD,

(B4R R)

AEEEEICEWTIE, BRT7ZLA10UILEOEKZERT 2F8ICDW
TELYRFLLERRAT %,

B3k, M RTEEEZLYFLKBELLBDTHD, BIHRAITHED

TehZ L B2ZARAICATZA4 VIS, PLARICEDEEI00, ¥ —HZER]
2AMEZ 5N2, TNENOY I —ERI02IE. ELLRERKI4EEREIND
ML EER1ADHE AL, TILFTFL o4 (BUF. MUX 26& 588 T 5, )
ICADIND, MUX 26iF, BICANINZ S VBRESICETWVWT. BH

DAZ LIHET 2 AHELLELERIANSDANERIRLTHAT 2,
Fy—YRYT18&. BELORIZOEEICOWVWTI., FIROEERE SR
BRTHD, 1 x—TIESXenllL Y SV EBIRL. BT LEBRESICELY
ATLEBRLT, =45y NERDBERDSPADAEZE/NNZAERBPAIHET
FUREETSZ, TLT. AVIREBEAS/SPADEB T 2EHRICSEWVT.
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

BEHRNORE L TELAEZH LT, BRHERI0G. BYIESEHNT S
B14iE, BIBICRTAPDEVHIDL A 7o hO—FlaR"sTETH S, APDE
vH G, BBREOFEEFEERICHRINTSE LV, EEEERIZ. F1ERK3
0&. FE2EMR3I2E, ZmA 5, BIERSOKUVE2EMRI2E, 44 &EFEND
TEbHD, BIERORVE2ER2IE. HIAIE. BERRTH DD, BEEK
BRR YA ZCDODWTIEERTH B, Foo ThbDERIE. ALY A
ATH2>THIWLEWIRLRDZ YA XTH>TH L,

SBIEMR30ICIE, SPADI0ANME A b D, Fie. BFERODRL & —EH
FUFyvTELTEEINTH L,

SE2EMR32ICIE, BEFRFmLER. EEDE12, AAALLEDOIE14, /L A FLED]
BB16., Fy—YRYT18MMEX oD, BEREEIRICIE. FIZIE. SPADLIA
DOERT7LA10DEBKRER. FIAIE. BahEER100. ¥ I —EZFRI1020DSPAD 10
AUADEBRERNEZE NS, TOM, FE2EMR32ICIE. APDE U H1DERFIC
WEREROEE, HIEDEK. ZIEMEEK. ADC, DAC(Digital to Analog Conver
ter) ENBEYNCHEZ S5ND, T/, SPAIASHAOINEESERNTZHA
109 71—2FHHE A 5N D,

FIEMR30E, F2EMR32E, AIZIE, ThEADNDINANLEYIYH L TE
FiEXIN/=RBICETFICERTIRY G X1 5C0C(Chip on Chip) ARICK YR
BINTHIW, T, BIEROEF2ERIZ2O—AZVINILYYHL
THERELERIC. BRELEDDOEMADOERICAEY &t 2CoW(Chip on
Wafer) ANICK WREBBINTH LW, HDWIE. FI1ER30E FE2EMR320DI
AN INDIRETEY b X dWolW(Wafer on Wafer) ARICLYRBBI N
TH LW,

EIEMR30E., FE2EMR32IE, BrAOEEFEZEAVTEESINTELWL,
PIZE, T2ATEEFEEAVBIENTES,

FIENR30E, F2ER32E, 170NV T, 47018y RFICKYE
S[IICERINTE LY, F E7R—II. VI MEICLY. EXHW
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

ICEHEINTH LWL,
UEDESIC, BERIORVY I —ERIN2IE, BRT7L110& LTE

B H

FHERNUBAONTE LY, F. 2O
FERFRERICHERINTD LU,

(ERHB)

LA, SPAD 104%5RE) Y % /=D DEIEEHI A W< DOERERT 5,

Bl151%. BERI00DENZR"THTHD, ¥ I —EZ*&I102iE, SPAD 10
ADT / — KPS FEHMINTWBHITH > 72A. BMBEFRICH W TIE. SPAD 104
DT/ —Rid., BOBA-VdICERIND, COLIIC. BOEMELTS
KZ&EIRFY. 74 VEZHLEBEIC. AV —FRIEDOBEDEICLY
EREREZREIE T 174 MV THOoTHRULBEEZETZESEZEN
5,

LR, BVERIORVY I —BERI02=HE THBERELHT 5, 1P
. BICIE, SPAD 1047/ — Kid, BOEBMEEHRINTVWEHEDERTH
C CHRICIERSNT, BIZIEY I —ERINRTHDHEICIE. BHMEMELT
S AN

B16i%. SHEROFOERAIEZRTETHD, SHEFHRIE. nMOS 108(C
X9 BpMOS 112% I HITIHATE LWV, TDEDITPMOS 112%fgZA 2 T &I
Y, UFv—UBAOEFERES. SPAD 104557 » DIRETIZTIYEES = & A
AEEE R B,

CDEDBBRICTZZEICLY., BRIEAONEA VIN—=5DAAN
JO0—Tav7&RY, BEREREHNTEOEZMETHIENTE S,

B17i%. SHEROFNOEBRAEZRITHTHD, SHEFRIE. BI6DOEK
IKEBIC, @RYFvy—YHOY T MOEEI14&, pMOS 116&, ZlEZ 218K
THd, FlzlE. XenfEEIEN TFast Chargeh SpMOS 116 DERENEE (High
MNSLowAZ(L) ZEDANT %, pMOS 1160 F I B &, Vea'Fvyr—I I b
REAZMLEITZIENTES,

B1181%. BINTOEEDY A IV T Fv¥— hTdhd, Fast ChargeZ @R 4

R7LA10FDLORKIE. HEEOD
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

1 2V THigh = Low = HightZ{LIH 2 &, VeaDF v+ —IU DN T—Z b
INd, SBRTRTOH. Fast Charge N WESDETEER TH DA, pMOS
1M6%&Ex,. BUICERBIIEZ 2 &IC&Y., SPAD 10404 > &4 % F TOR
BzfEET A EATREERDS,

CDEDWERICT DI EICLY, Fy—YZamEbT s EnTRER
Y, TORR. BIAE. LYUEL DRERKICESITHREREEZ. RAEORE
OB LTHELEIEZ I ENAEE LS,

BU191%. ZHEFEDBIDENSLIZTRITETH S, SPAD 1041k, HY— KAV
bd + VddhiZEHIh, 7/ — RKhWVcak R2BRTH-o>THELL, TDFE
. nMOS 108ik., U F v —YHOERRI6AGTYEET Z &ICk Y. SPAD 104%
F7ETBIENTES,

B20i%. SHEFROFNOERAIEZRITETH D, B19D & S ITHEE#H L /=SPA
D 104%, B16& BMRICEHREI N/ZnM0S 108K UpMOS 112TY F+—Y T2 %
DTHD, MI6EEKIC, A VIN=5DANM7O—FT1v7&RY, Bl
BRORNDIOZMEITHIENTE S,

Ba21id, SHBEROBIDENGIZRIETH S, 190D & 5 ICH#E L /=SPA
D 104%, B17& BHRICERE I N/ZnM0S 108, pMOS 112, nMOS 118IC & Y B5&E
) Fv—TFDENTHD, XenBN A IN/-1%IC. Fast ChageEE % Low
— High = Log& #3252 &ICk WpMOS 11254 2 IC L, VecaD BRI & B EIC
BEHMEM(BEEER) T3 &P TREE A2,

UED LS ICEADERHIAD 2D, BEUNICRIROBERPEOBERSE L
TRWA I ENTE S,

BH, IROREEICEVWTI., BREROZHEFELTHVWLNZDIE, S
PADTH 2 & L=h. THICIFRS TRV, Bz, ZHFETFIE. SPADLIAD
APDTH>TH LW, ThabE, LEBICHWTSPADERBEHI N TWBEIE.
LTAPDEHZHEZTH L,

B1221%, BB ERFEICHEDAPDE B 1DMERFIERIAEY 2T A3
ERTETH D, REYRTL3E, APDEVHIE, EHRF2E, 2EX S
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[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

APDtz »H1iE, FIRDBREHETHBLALBNEZE T OB THS, F
Hh)HESIE APDEVHINERLTHELVWL, ABICBWTRIRINT
(S Y AN

HHIRT2UI. BEHXNVAGSICETVWT, BATZHRETTHY. HAIE.
LD(Laser Diode) T#H %, FENFRTF2L, L—H—%5—4v MIRE L. APD
EUHIDZERRFNI—T Y bDOLDORFHSEZNT B,

APDE U H 1, RN HESERIRLEERIE, ARFHIZHLUE
Ze&, OEICEDWT, AR RATL3E. =45y NOEBAZRIET %,

ARRICHEDIEMIE. BRABEHRBANICBT DI ENTES, FIZE. FFE
TR RANE. BEE. BEXEEE. N Ty REXJBEEE. B "R
B, B%H, A-VFLEEYT1, RITE. FO—2. . ORY b
B, BEEE (5249 —-) BREOWThADOEBEOBEFICES X
NEEBEE LTERINTELWL,

BA23id, AREARICHEZRMMNER I NE2BEAEFIES X T LDO—HITH
ZEMEIEIZT L7 000D LEXRIEZRT 7Oy IHTHD, &E
AHEHEZATLT000E, BERY FT—2701 02N LTHEKEINE
BBROEFHEI=y balfsx b, K2R LEAITIE. EEFIEHS AT L
7000k, EBEBREHMI=v 7100, RF+RFEHMI=v 7200
RNy FUBIEI=ZYy F7 300, BEAEHRKEHI=Y N7400, ERNIE
HWERHIZ=Y F 7500, RUBEHHLI=v F7600%KA %, IhbH
DOEBOFNIEHI= v baEE T HBERY bT—2701 01, HlIxE C
AN (Controller Area Network) . L I N (Local Interconnect Netwo
rk) . L AN (Local Area Network) XIZF |l exRay (BEfHFEE) &
DEBDHRISICERN L EHERERY hT—ITH>TLL,

EHEI=y NI, BETOTSLICLEDS > TREMEBAITOIY( /0
AvEa—4%& ¥4 /02 E2—FICLYERITINETOT S5 LXIEE
BEEICAVWONDS NS X -4 FE%ERT HEREME. SEHERNRORKE
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ZRRENT HMBOEE K2 5, SHE1I=Y MMI, BEXY FT7—270
10ZNLTHOFIEI=Y N OB TEEZIT>ROHDRY hT—0 | [/
FEEZdEEbil. ERADEREX IV HEHELOET. ARRBEXITHE
BEBEEICLYBEATOLDODEE | /FAEEAD, H23TIE. HEEEI
—w h76000DH8EERKE LT, Y4703 E2—47610., NE&
I /F7620, EH@BE! /F7630, ANME7640, E—av%
E887 650, EAMES | /F7660, ZEFEFENER7 67 0, BHFX
vy hT—=2 1 /F7680KUVEREE 769 0AFAKRINTWVD, DI
A=y MEEKRIC. ¥4 702 Ea—%, BE | /FRUCRBEHEZRA
oy

[0119] BREZRFEEMI=v F7 100k BESOTSLICLEN > TETBDEE)
RICEETZ2EBEOHFZHIEYT 5, HIZIE. BERHFHI=v 7100
iE. RAREAXIERERE— Y E0OEMORENERESESHODHEN
RERE, WHNEZERIEET 2-OORENEERE. EMOMA%H
BT BRATT)VIHBE KU, EEORIBNEZREIE2HHEESOH
HEBE L CHEET 2, BEREMEI=-Y 7 100k, ABS (Antilock

Brake System) XIXE SC (Electronic Stability Control) ZMH&IfE
EBEELTOREZBELTE L,

[0120] BREZRFEI=v b7 1 00ICIF. BEEREBRERR7 11 01 EKEINDS
o BEMRREMREERT7 11 0121, AlZ . EFROHMOEREEDARE 2R
T5VvA0EYY, EMOMREZRET2IMEREEVY. HDBIWE 7
TEIVRGIVDEZEFEE., TL—FRINOEREE. XFTT7VVITRA—LD
BitA. TV Y VOEmRXIEEROLERERESEEZRET 200 YD D
500 EE—D002FND, BRERFEI=y 7 1003, EMRRE
WEER7 11 0OSANTINBESEAVTERLEZTV., RAERE, 5
BREE—%. BNV —XFT7) U TEEBEXR T L —FRESEEHIET 2,

[0121] ARF«REEI=v h7 2001, EETOTSLIC LN > TEEILE
RINLEBEEOEFZEIET 5, FIZAIL, KT+ RB#HI=Zv ~720
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O, ¥F—LRAIVKMI)YRATFL, AX— N NF—V T L, NT—=D4 VR
DEE. HDE2WE. AN RSVS Nv oSV TL—FSV S D1
A—NIFET TS5V TEQERES Y TOHBEREE L THEYT 5, COBE
RTAREEMAIZY M7 200IC1F. BERBII2EFTEISOREIND
BEXIIBERAA v FOEENANING D, AT 4 RGH#HI=v 720
Old, INHOEBERXIIESOANEZZIMNT. ERMORT7OY JEE. /N
T—04 Y RUEKE. SUTEEHET S,

[0122] Ny FVUHEEI=v M7 300iF. FETOTSLICLEN>THRHAE
— S DENEKBRETHBZREMT7 31 0%=HEHT 3, AlzIE. /SvT)H
M=y F7300ICIk. ZREBHMT7 31 0%BALNNYTVEEND, N
yFURE., Ny FUHABEXEENY T OBREREZOBEHRSAAIN
5, RyFTVHELI=vy 73001k ChoDESZAVWTEENEZT

W, ZTREMT7 31 O 0RERASHIEXIE/ Ny T ) REBICHEA DNIDENE
BEEDHIEZTTI,

[0123] EBABHRKEI=y b74001%, E@EAHIHEIRTLTO00EEHLL
BERHOABDBREZRET 2, FIAIE. BEABHRREI=Y 740011
. B&RERT7 4 1 ORUVBEHAIFHRIREER7 420D 2 5DD R &6 —AH
BINnd, mEML74101ClE. ToF (Time Of Flight) AXAS, R 7T
LABAS, BRAXAS, KAEAASREEDMOAAS DI EDH%L
EE—DOHZEND, EARBHRREET7 4 20121F. HIZE. WEOXKIEX
HRRIRERETDOOREEV Y, HDHWNE EAGEIHZFTL7000
EREH L AEMORBEOMOER, BEENXIESHTEFERETSHODE
HEEHRREE O350 0 EE—DNEEND,

[0124] TRtV HIE. FIZIE MREZRETI2MEEY Y. BERET2EEY
. BRESVWZRETSIRBE Y. RUBSZBRETZ2EEVTDIB
DY EE—DTH>TLW, ARBHRRE VY, BEREVT. L

—SEEBERUL I DAR (Light Detection and Ranging., Laser Imagin
g Detection and Ranging) HEDOBDVLRL EF—DTH>TLL,
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[0125]

[0126]

[0127]

INODIRKER7 4 1 O RUVEMNERREER7 4 201, ThEThuzLL
LU RV ILEBE LTEASNTHELWVW L, BHEOEZYH LW LEEL T

INEEREBEELTURALONTE &L,

2T, H24iF. RIEERT7 41 ORVENESHREE7 4 2 0DBBNE
OPERT, JIEER7910, 7912, 7914, 7916, 7918iF
B Em7900m7AaOY N/ =X A RIS — TRV N
v RTPRUOCEZENOIZOY NASRADEEDIBEDVRL EH—DDMAE
IKERIToN3, 7AV M/ —XICRA OGN BIHRIEER7 91 ORVEERND Y
OV ASZADEBRICRAONZEKER7 91 81F. F&ELTEHB7900
DORIADEBRENET S, U1 RIS—ICmAON2EHKE7912, 79
141, E&ELTEM7 90 0DAIADEREIBT %, ) 7/8V /RN
YO RPIEBAONDIBEER7 9161k, TELTER7 90 00DEFDE
BEWMBT 2, EERNOZOY MHSAOLEICHEA LN ZEREEL7 918
. F&LTHRITEANIE, HI7E. BEEY. B8 XEEHEXIERE
DOREICAVWSLN DS,

mH. H24ITIE. ThEPhORKE7910, 7912, 7914, 79
1 6 DIBELHAEDO—HFINTINTWS, BEEHEEald, 70V b/ —XITEE
FTHONKIREER7 91 ODBKEEEZ L. REHEHb, cld. ThEThty
A RIS—ICHRITONLIBEE7 912, 791 401RGHELTL. BE
R d k. U TNAVARRUENY I RTPICERTSNIIREET 9 1 6 DBIRES
BaRT, HlAiE, |&EEE7910, 7912, 7914, 7916 TR
INEEGRT—INEREHELNEC&ICLY, EE7900% LAND
REBEHBEGEIELND,
Bi7900070rY b YP, AR I—FRUCEEROIOV MH
T ADLERICERIT SN2 ENERREE7920, 7922, 7924, 7
926, 7928, 7930 FIZIEBEREVYRIEL—VEBTH-
TEW, EH790007AOY N/ =X, YTNRVIS, Ny RTPRUVERE
NO78Y NS ZADLEEICEITONZEHNBRREEL7920, 7926
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[0128]

[0129]

[0130]

, 79301, BIZXIEL I DAREBTH> TLL, ThEDBEHNBERIEH
B}7920~7930k, F&LTHETER HITEXIIEEMEFDORHIC
Auwbns,

Bl23ICR > CERR = #wiT 5, BEABIHMMEI =Y 74 00K, HI&KER7
41 0ILEADEZREBREIE2EEHIC. BESWZERT -9 52ET
%, Ff-. BEABSRKREI=ZY F7 4001, BEINTULWZENEHRBRE
B742000BEHREZET D, ENBHREEET7 4 20 BEREY
B, L—4FEEXIIL | DAREBETHZHEICIE., BAEHRKREI=Y
740001, BERXRBEMREEFLZREIEIEEHIC, ZEINLERIR
DEREZET D, EABBEREI=ZY F 74001, BELLBRICED
WT, A, B, BEEY. EEXIHRELOXFTEOY R E IR L EEHR
HAEEIT>TH LW, BEHAERMEI =Y b7 4001k, ZELABERIC
EJOWT, BR. EXEBREREEZRH# T IREZHWIEZT>THLW
o EABHMEHI=Y N7 400IF. ZELLBRICESVWT. E40MWEF
ETORBMEZEHLTH LWL,

Fo, BABHMEI=ZY R7400l1, SELEEERTF—YICETVT
AL B EEY. EENIEBRELONFTEERET 2 EREENIENILEE
BB AIT>TH LV, BAEHEMEI—Y F74001, ZELELE
BTF—HICH L TEREXIINMNEGDLDEEDONIEZTIE EHIC. ERDE
BEB7 41 0ICL YIRS NAEBRT -9 2EK L T, MBEKRXIIZ// S
VEHREERLTH LV, BABREEI=Y M7 4001F,. B4 2IREI0
741 0ICLYBRBINAEBERT -9 2AVWT, ARERLEEZT->TH &
W,

BREHRMEHI=—Y 75001k, BERNOBRERET 5, ERNBERKRH
3=y b7500ICK, BIZE, EEEDIREERE T 5:ZE8FIRERHER
75100 BEIND, EHEEREREE75 1013, EGRBEZRERI DN
A5, EEREOERBERERET 244GV NIEFEERNOBTEFELAESET
RAVEFEEEATELIN, EEEVHIE AIZIE BEEXIGRTT7Y VIR
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1—VFILHRITON, BREICESLBREXEAT 7YV ITRA—-IL%ES
EREDOERBRERET 5, ERBHRREI=Y b7 50 0&, E&gEIR
BARHERT7 51 0L ANINZBREBRICEDTWVWT, EGBEORIESW
XEEFEEWEEHLTH LWL, BHEENERY Z L TWRWLWHZ 5]
LTHIW, ERBEHBKREIZY 7500, EEINAEFTEFESICHL
T/ARXFv o) Y TBEDRIRET>TH L,

[0131] #EFEHI=Y R7600k, &FETOTSLICLEN > TE@HIES R
TL7000RNDEFEMEFIET 2, HMEHEEI=y F76 00Tk A
NET7 800 FEEINT WD, ANE7 800K, BRI, &y F/xRIL
RYV RATOT Y. Ay FRIEELN=F, BREICL > TANRE
EEINB/IEBICI > TERREINS, BiAHEHI=ZY 7 600IC1E, <4
JOT7AVICEYANEINEEREEFRRad 22 &L YBLT—IDA
NEINTHLW, ABDET7 80 01F, HIZIE, FHARXILEDMDEIR%F!
BLEVE-FIVIO-IUMKETH>THLWL, E@HECRATLTO
OO0 DIBEICKIH L/-#ESREEXIZP DA (Personal Digital Assistant
) EONEHREETHo>THLIW, ANE7 800K, HIZIEHASTH
2THELL, ZEDFERRBR VI AFvICLYBEREANTEIENTE
%, HDIWIE, BEENEELELVITSTIVEBOBIZ2MRETSIET
BoONLT—IDRAAINTELN, THIC, ANBERT7 800K, AR,
FERDOANE7 800 ZAWVWTEREFICLY ANINLEBRICEDVWTA
NESEEKL. BEFHI=ZY N7 6 00ICHATZ2ANFEEBERE %
BATEHELWV, BREFL, COANEB7800%BFI2&ICLY, &
BEIE R TL7 000 LTREDT—9 2 AN LY LIEFHELIER
LY %,

[0132] EMEE7 6901k, 4 /702V 2% ICLYEFTINZRETOIS
L%EEEETDZROM (Read Only Memory) . RUEBE/NS A —%, EEHE
RXIFEHEZE%HIETDRAM (Random Access Memory) &= A TW
THdW, T/, ECEE76901L, HDD (Hard Disc Drive) ZEDWS
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[0133]

[0134]

[0135]

BIET /N R, FEREIRT /N X HERT /N ARIS SRR T /N A
AFILFI>TRELTH L,

NABE /F7620k, AMRIET750CFET DHLAREBED
BOBEEZMHFNTSNENLEE | /FTH2, NEEE! /F76201(3F
. GSM (Z5%r51E) (Global System of Mobile communications) .
WiMAX (B8&@Ef) . LTE (Z&mR) (Long Term Evolution) &
LSIELTE—A (LTE—Advanced) ZEDEIS—RBETD ML, XITE
BMLAN (Wi —F i (BFEE) &HW0WD) . Bluetooth (B
EE) REDTOMOEIFBEOMINERELTLW, AABE I /F
7620i% BRI BEM/BXETIEARSIV MEN LT, S8Ry bD
—0 BIZIE A8 —%v b I3V RRY FT—IRXBEEXEEBREDO*
v hT—2) EICEETIHE B 75— a3 v —/3EHEE
=) AERLTE LW, . ARBEI /F762013 FIZAIEP?2
P (Peer To Peer) RfiZAWT., ERDMEFEICFET 2K (BIZIE,
BinE, H1TEELLLIXEHORAK. XIEFMTC (Machine Type Communic
ation) ¥mR) EE#EL TH LU,

ERBE| /F76301k BEEICSIT2FEAZENE LTREINLE
E7O0rINEYR-— T2BE| FTHD, ERBEI F7630IF
. BIAE FRILAVYDOIEEE802. 11 p&EfiLIYDIEEET
609 +DEAETHBWAVE (Wireless Access in Vehicle Enviro
nment) ., DS RC (Dedicated Short Range Communications) . Xli+z
MS—BETAMINEVABETONINERELTLW, EREE |
/F 7630k #BERICIK, EER (Vehicle to Vehicle) &S, HBE
B (Vehicle to Infrastructure) W@S. El&REDME (Vehicle to H
ome) MBERVHEER (Vehicle to Pedestrian) BEDY>BO1 DL E
EEUHMSTHDV 2 XBEEFTT 5,

BINIER7 64 O, BIXIE. GNSS (Global Navigation Satellite
System) BIENSDGNSSES (HlxlX, GPS (Global Positioning
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System) BIEANLDGP SER) #ZEL TCAMZETL. EMORE. &
ERUVEEZESOMEBREZENT %, Ab. RAERT7 64 0k, HEIET S
TEARAV MEDETORBICIYRFEMBZREL TH L XIERIAIHE
BEABT2HEER. PHSELLERAY—RNIAVEVS BRI LMAE
BHREIELTH LU,

[0136] E—2V%EE7 650k, A, BERLICEREIN-EIERISENOHR
EINZ2EREHDIWVIEBHREEEZE L. HEME. EF. BITLOXIIHE
EEZEDBRENET 5, 8. E—J2EE7 6 5 0DHEElE. £ L
ERBE| /F7630IKE8FEhTHLL,

[0137] =R F7660k, Y4703 Ea2—4%7610&BRICER
T EHALRERNEIET 76 0L OEDEFEEAMNT 2BESN VY TIT—RT
Hb, ERRE | F76601k EHRLAN, Bluetooth (B
EtE) . NFC (Near Field Communication) XIEWUSB (Wireless U
SB) EWoEMEBEEOMNINERBVWTERERABILTELWL, £
BRAKIR | F76601k HRLAVWERRT (KUY, RETHNES
— 7)) #NLT. USB (Universal Serial Bus) . HDM | (&
Z) (High-Definition Multimedia Interface. XIEMHL (Mobile Hig
h-definition Link) EDOEMEHEEZMIILTH LV, BERHESE7 76013
CBIZE BRENMETIZIENMIVBEBRELLIEDV I TS TR, XIFE
EICHBAINE LIERYNITONZBHRBERDOIBEOVAEE 1 D%
ATWTEHLWN, T, EREET 7601k, EEOENHE TORKBIRR
EIIDOFTESF—YavEBEESATLWTE LWL, EARAKES | /F76601%
 INHOERKET 760 EDET, BIEHESXXIET—YESERMT S

o

[0138] EH XY T7—2 1/ F7680k, ¥4 /03 YEa—47610&8
ERrybT—27010LD0EDBELZMNTZA VI TI—RATHB, &
Ry bTI—2 1/ F7680iF BEXRYT—27010ICLYYR—
NEINZREDCZOMINICRILT, BEFEEZET 2,
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[0139]

[0140]

[0141]

MAEHEMI=Zy F7600DTA /002 E2—47610Ik RABEE
| /JF7620, EA@E|I /F7630, AIMER7640, E—OVEE
7650, BRI /F7660RkUVEHRYNI—S 1/ F7680
DOIEDYVRLEEL—DEN L THEINZBRICEDE, FE/O0/5 4
LA >T, EmMEIHES ZFLT7 0004562, HlxiE, <4403
YE21—47610F HEINZ2ERAOBRICETVT, BBHRER
B, 277 ) VHBEXIIHEEBORIHMEEEEFEE L. BEREEI=
Y7 1O00ICHLTHEHEDSZEALTHLW, HIZIE 170330 E
1—47610%k EmOERDOEDHDWVIGEERM. EMEHICED B
EST. BRMRET. ERMOFRES. XIFEEOL —VeRESEE2S
¢>ADAS (Advanced Driver Assistance System) DHREEIRABHH &
LBEAEIEAT > THE LW, T/, 4203 E2—476101%, B
BIN2EMOBREDERICETVTHREAREREE. X777 v THEX
EHIBNEBEEEHIET 22 &IC LY. BEEOBREICHS TICEENICET
TLEHMEGSEAENE LAEBRAREET > TH LU,

YAV E1—4%7610k RABE! F7620, EFAEF
SF7630, BAMER7640, E—OVREL7650, EHRHKR I F
7660RUVEHRXYNT—Y 1 /F76800D>3b0PHREHL—DEN
LTRBINZITMICETE, Bl & FIOBEENC AMEOHEE DED
SRTCEEREIEM A AN L. EMOREIMEOELITREEL O — AL HEIE
WMAEFERLTHELW, A, 470302 —4%7610 BEIN?
BIRICEDTE, ERMOEFHR, HTEEORBEXIGRITEODEBADEAE
OfEREFRL. EE5RESZERLTHELV, EERHESE. AIZE, &

BEREIELY, BEES UV TERMAIELYTEODOETTH>TEL
Wo

BERHNERT7 67 0%, EEOBEEXIFENIIN LT, HEHXIE
BENICEREZBENT 2 ENTRERENEEANZTERVTERD > 5ODA
KEE—HDOHAEBEEET D, H23DHITIE. HAKBE LT, 47—
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[0142]

[0143]
[0144]

A FAE—HT 710, RRET7T20RVAVAMILAY KRR T T3
OABIRINTWS, RRET7720, BIZE. Vv HR—KF1 AL A
RUANY RT7YTTFARATLADDRLEE—DEZSATVWTE LN, TR~
B87 7201k AR (Augmented Reality) RTBEBEZB L TWTH LU,
HAREEIE. CThHDEBUAD, Ny KRy, BEENEET IRIERT
A ATVAEZEDIV TS TIVTNRNAR, FAVI VIR SV TEOMDE

ETHo>THLW, HARBEIRTEEDRE, RAZERK., v//03Y

Fa—47610 1 ToARBRIBICLYESNERBRIIMLOEIHI= v

MOSBEINABRE., TFAM 1A=V R FF7%. BraEX
THRENICRTT %, T, HNEENEFHNEEDRE, SFHNEE
. BEINAEBRT —IXIBEET —9EDLAZA—T1FESTZT T
OJESICE#R L TRENICHANT 2,

BE. HBICRLEMICEWT, BEXRY FT7—27010%0 0L TR
INAEDPRBLCEEZODFHIEI=ZYy MAA—DDHIEI=Zy h& LT—AEE
NTHLW, HBWE, B42OFIEHI=y M, BEROBEI=Y MMILY
BERINTHELWL, IS, EEHESRTL7000N, BRI TLWA
WD L=y P EEATH LW, T, EEOHFBICBEWVWT, wIFhh
DFEEI L=y ARSI EEEO—ERITLE %, HOFIEI =y MIFALET
HdW, 2FY., BERYEINT—2T7010%NLTIEROEZENINDS
EDICHR>TVWNIE, FREDEELELN., WINHIOFIEI=y N TiThh
L0825 THLN, AKRIC, WThADFIEHI=ZY MIEEINTWDS
U XIGEEN, HOFHIZ Y MIERINS EEBIC. ERHOFHIE
Zw kD, BERXYIT—2T701 045N L THEICKRBEREESELT
SR AN

AR L 7= EBEFEIE. UTOLDBBES LTH LV,

(1)
ZHBEFELTAPDZA L, EHICAVLONIFEIERE.
ZHRFELTAPDZEER L. ZRICAVAWVWEER &,
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[0145]

[0146]

[0147]

[0148]

[0149]

BIEE B ERXIFFIEFE2ERDD RS EB—FDOHNE, BENIRES
DANIN, RIEE—ADEANE, AIREE/ IV EDMBEEEZENT S, i
MLLER OIS & .

BUESAIMELEREBIERDOE N E, 1 R—TIESNMANIN, BEINES X
—JIWESEHNT S, EELORKE.

&2 3. APDtEVH,

(2)

AUECIEEDER I, RIS F— TN ESZELEIE T, RistEBE/ILR &,
AIRRRIBERICBITZZHXARFORNETRETIEENFv—IINB54
Ve EEEEE S,

() ICEEHEDAPD >
(3)

BUECIELEMEER &, RUSCAPDD 7 / — RXUEA Y — RIZ. SHIRBEREHT S
ODEBEEFv—IV T BHIERAR—TINEETEELEIHE S,

(2) ICEREDAPDE > ¥,

(4)
AUECAIAE LLBR (O] B 13
BIEC SR 1B R XIFRIEE E2BARDHE DA DI FICANI N, FIESEE/NILR
EEMr70vy VmTFICANIN, URFHLLHAN%ET S, D-FF&fRZ 5.
(MBS (3)DWTNMICEEEHDAPDE >V,
(5)

BUEIELELER 1. RUSCAIAELLERCIER D H DA LowTH B IFEICIE. BIEEAIAE
LB OHNDNHIghTH2HBEE R LT, LYKRHIERS R—TILES
EILIOEEIETHANT S,

(4) ICEBE D E FHas,

(6)

BUECAIAELLEROIRE 1X. RIECE I BIRXITFIGERE2ERDO DR &H—FHDH

NE&. BIEREENINAEFEBSEOREAZEER. ZEY NOT UV IESICERT
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ZTDCTH 5.
(M5 BR)DWTNAICEEERDAPDE > 4,
[0150] (7)

RIEESBIBERE. FIAAKRVRIESIAMICRDLDAATHSE2HMICT
L1RICIEZ. RIS 2ER%. RIGRHEIABISA > TRA SN2 ERORIE
BIERICH L THRCEETIDEEAS, BRT LA,

EILICEZSD. (DS 6)DWTNAICEEERDAPDE >4,

[0151] (8)

AIECEE2ERIE,. BIRBEZRT7 L A1ICEVWT, ThThORIRREI AEICHA >
FRIGESRIEREL Y §. AUGEAMELLRER & BEERNIGES IKEZ 5.
BUECAIAELLER ORIk, RIECEE2BEIRDE N &, RIEEE/ LA EDAE%Z L
BLTENT S,
(7) ICECE DAPD >
[0152] (9)

RIECAPDA (B 2 5. SB1EMR &,
AUECMMELLEROIER & AUGSEELIR . ZPAa & blmA. RIESIERE
BELTEKRING, E28BRkE.
iz 2 EHERLICERIN S,
(M5 @) DWTNAICEEEHRDAPDE > H,
[0153] (1 0)
(M D5 DWTNIITEBEDAPDE V&,
HEARFE.
Zlw &,
AIRBRENARTFHOOHE LAAIRERICEWTIRHMN LK%, RIGCEIER
TEH L. FIRREARTOINEH/E LAY MI V&, RIREIBERNZHL
A4V JICETWT, AIRRREREZ TOEREZRNET 5.
RIS 25 L
[0154] ARTSORERIE, Bk LEEREREBICIREI NS EDOTIEAL, BEILD
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[0155]

2EADERLECHLOTHY. AEROMREFROABTICREINS B
DTV, SEBREEBICEITSEBXNERI. BUICHEASHINTERSY
NTHLW, TabE, FIFBEKROBEICREINCABRTEZOHEEDH
LBXHINSIARATOMIMNARE RS %@ L WEE TE4 OB
. EERUEBIBIHIRRA EIEETH B,

RS DERBA

1: APDtz >,

10: BFRT7 LA,

100 : BHER. 102: '3 —EA.

104 : SPAD, 106 : &R, 108 : nMOSFET, 110 : & 7 ~EIK.

12 @ SEIE[E RS,

14 : IAELEERO]ER,

16 : /%)L X FRE B,

18: Fv—YRVT,

20 : 74 JVEIEDIER,

22 : H IR O,

24 : TDC,

26 : MUX,

30 : B1EMR.

32 : 2R MR,

2: BMAFRF.

3:AEEY AT A
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[55KIA1]

[553K1R2]

55 KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

&a R D&

L= &~ | CAPD(Avalanche Photo Diode) A L. SHICAWS
nN3FEIERE,

ZHRFELTAPDZEER L. ZRICAVAWVWEER &,

AR B I BEHRXIFFIEFE2BERDD R EB—FADEHNE, EE/NSL
AEENANIN, FIEE—HAOHEANE, FIRREE/IN R EDUEEE
HAY 5. AAELEEDORR &,

BIECAAELEREIEDOHENE. A X—TILESHANI N, EEI N
feA R—TIEBEHENT 3. EELORE.

&2 3. APDtEVH,

BIECIEEL L. RIGSA R— TV EBEELEIE T, RIEEEE/IL
A&, AIRBIBERICBITIENRTFOENETRETIEENF v
—VXINBIYAIVTE, EEHPIE S,

FERIEVICEEEDAPDE >

RISCIEELER L. RIECAPDD 7 / — RXUdH Y — RIZ, SHREE
BRENT2-ODEEEFv—V T 2RI R—TIESEEEIES

FEORIE2ICECEDAPDE v

AUECAIAE LLBR (O] B 13

BIEC B 1 BEHRXIFFIEFE2ERD H AN’ DIRFICAANI N, FlEgE
NNV RAEENI7OY VImFICAAIN, WnFMrodEA%d %, D-F
FaligZ 5.

FERIEVICEEEDAPDE >

AUECIEEDIER I, RUSCAIARLLEREER D H A LowTH B HEITIE,
BIECAAELEREIE D H DM HighTH B HBEE LR L T, LYK HIE
A X—TINESEILIGEEIETHAT 3.

FEORIEAICEEEDAPDE v

AUECAAELLEROIER 1. RIS I BRI FE2ERO VAR &b —
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[553KIR7]

[53K1R8]

[553KIR9]

[55K1R10]

FOHNE, RIREENILRESEOREZER, ZEY FOTIUSIL
EBILEHRT ZTCTH .

FERIRTICEEH DAPDE V-,

AR IERZ., B1ARARVAREIARICRHLSAAETHDE2H
MICT LRI, BIGCSH2ERZ, RIRHEIAMICAE> TREA BN
ZEHORIREIBRICH L TYRCEHIDERAS,. BRT LA,

ZEILICIRA D, BERIBNIEEHDAPDE V4,

AL BB2BRIE. FIECEZRT7 L MICEWVWT. ThENORIGZHETI AR
IR o RIS SBIERL Y B, BB OIER & EFMNISE < ICiHE
Abh,

RISCAIAELLEROIBR I, RUEEHE2EROHE N &, RIEEE/SINRED
MAEELB L THENT 3.

FERIRTICECEH DAPDE V-,

AIECAPDZ(E 2 5. HI1ERE.

RISCAIAELLEROIEE &, RUECIELELORE. 20 EBlRA. RIS
1EREBE L TERING, F2ERE.

ZlRADHFEFRERLICERIN S,

FERIRTICEEH DAPDE V-,

A RIEVICEEEDAPDE V&

RHAERTF &

ElEA.

RISSRARFNOHE LA’ BEERICEW TR LK%, FiIE
BIBRTEHN L., FIRREARFIAEFE LSV T &, FiIE
BIERIZHLEYIM IV TICETWT, RIERBREARZ TOERE%
AET 5.

SRR 25 b



1/24

PCT/JP2021/028163

WO 2022/044686

[E41]

LI CE

LIL L&

FIETE

e—— Uulx

— (1

9T —— ST Y AN/
149 FE T BT
0T S ¢0T| [¢0T| [20T
00T . e O0T| [0OT| |OOT
00T .« e O0T| |00T| |00T
00T < e O0T| |00T| |00T
00T .« . OOT{ [OOT| |0OT
)
o 0T
T



2/24

PCT/JP2021/028163

WO 2022/044686

[242]

N0

AwwnpTinQ

uax

&3 [1. 9%
P
00T
20T
j
017
f
Lyt [N s
A
=
S
80T | vOl
<<=
BOA
AN7 90T

€— uiX

le—— YU\ T

$1 (8] T =
uaX
\I\
T
JUOIN
LGk
8T
=
HWHHT |
b1




3/24

PCT/JP2021/028163

WO 2022/044686

[E43]

J,h EHEKIEY
WNYEH

||_ N0

BOA

Y___

usx

K33




4/24

WO 2022/044686 PCT/JP2021/028163

[244]

12

/7

il

/7

I T

/7

I
L T

Vdd
[
I T
VSS 7777

Xin —E»[jx—[:»ﬁx—{:»[:x—t»{:»——— Xen

Vcont



5/24

PCT/JP2021/028163

WO 2022/044686

[E5]

N0

AwwnpinQ

uax

EEGY
\L
001
z01
//
OTT
v
5
= -
L [N
<<t
BOA
A
(D—o0r

UPPA—

HEIW/HE —— UlX
uax
—
A
JUODA

L G—&£
\l\
8T

wE le—— YU\ HE

WHETY le
\I\
v




6/24

PCT/JP2021/028163

WO 2022/044686

[E6]

o

AWwNpINO

uax

FETE

uixX

L
uox MG GL

¥EEKE
T
00T
20T
07T
s & N
7
=
] \mmN
80T || v0T
<K=
BOA

JUODA

% (o] Er S 14

P
(44

FME
SHELT)

Je— YN RE

P




7/24

WO 2022/044686 PCT/JP2021/028163

[E47]

20

Xen

of>o——{>o[ ool o Sol>o—

Xin
Vcont



8/24

PCT/JP2021/028163

WO 2022/044686

(28]

alale

AwwinpTInQ

uax

¥mEE
P
00T
20T
\
01T
Y, Hm v,
va
Ig]
5 \MN
80T~ || vot
<< =

HETE
wgaL HIX
uax
\l\
07
o ) 5
\I\
27
\\
le— YU\ FHE
yaL
P




9/24

PCT/JP2021/028163

WO 2022/044686

[249]

[0:€]mOalL
A

[43)

1S

0S

[44

M0

124

0O a

0 d

O d

£\

P3

YUNTRE

Awwnp—3inQ



10/24

WO 2022/044686 PCT/JP2021/028163
[E10]

Y
—k‘ (e ]
2 S
5 -
U') i

@ o

dd

Y

SO
S1
S2

S3
AVI4

Out_dumm
'



11/24

WO 2022/044686 PCT/JP2021/028163
[B411]
A
..k,
)
<
(a1
wn
o
i
i
™ t
$ 5
4

Y

SO

S1

S2

S3
/NJLR

Out_dumm
B



12/24

PCT/JP2021/028163

WO 2022/044686

[E412]

N0

,_\|N\_:<%m

odl EREE
p— P
bz 001
20T
N
Oﬂm
VYV K Y,
d
b
o
5 \MmN
80T —— || v01
<Kt
BOA
A
m WW)@oH
UPPA

uax
SO TE
NGt | HiX
uayx
\1\
02
JUODA
yor EIE A A
\IK
4




WO 2022/044686

[E413]

|

R&

13/24

PCT/JP2021/028163

= - 3
S S o FAEREHEYT)
BiR
&
I
R
X
=
S| |3 S | SEREHELT)
S| |S S |t sty [
S| |8 S (o SIERATET)
A _‘
o
N | X —___ A
\ o S
||| & g ~
G | | & = R
9| | A o .
R L] S S =
C A I > |4 iR
s N
®
= ay &
= 4 i I I
N &K —
R B #R



14/24

PCT/JP2021/028163

WO 2022/044686

[E414]

81T~ HEHE
ST~ RABIEFE Y1/
P T SAEREIET
T XAETWE
xR
\ ;
/
avds




15/24

WO 2022/044686 PCT/JP2021/028163

[E415]

100

o4 [—L——108

88

E

£

L N

7/ 2
b N 777

Xen



16/24

WO 2022/044686 PCT/JP2021/028163

[E16]
100

—T1—Vddh

106{3
—|[ ~ 112

Vca

=D ou
104 108

2 7 NERK

/
-Vbd \

Xen



17/24

PCT/JP2021/028163

WO 2022/044686

[Eg17]

PIT

BN £~

OTT

abieyn ised

IE)%

PAA-
A

HEAN L~

¥

141!

80T ||

UPPA—— UPPA

00T

BOA

e R [

90T



18/24

WO 2022/044686 PCT/JP2021/028163

[Eg18]

JSPADT‘/

Xen

Fast_Charge

-
-
-
-
-
-
-
-
-
-

Vca

Out

:



19/24

WO 2022/044686 PCT/JP2021/028163

[E19]

100

V"\“/

Vbd+Vddh
104

SO N .

< 7 hEER
2\
Pt
o
o

-Vbd

110

Xen



20/24

WO 2022/044686 PCT/JP2021/028163

[Eg20]

100

y—

Vbd+Vvddh ———Vddh
104

—|[ ~—112

Vca

- {>‘[>— Out
+——{[ ——108

¢ 106

27 MEE

110

Xen



21/24

WO 2022/044686 PCT/JP2021/028163

[E421]

100
Out

L

[~ 118
77

BN £~

108
106

:

—| ~ 112
Vca
|
|
\
110

#EN

Vbd+Vddh
—r——Vddh
) 104
ge

Fast_Char

Xen



22/24

WO 2022/044686 PCT/JP2021/028163

[E422]

3

V\/
1
/—/
Y R i? 2—=7v k
TN ,
KJ
HAHRTF




23/24

PCT/JP2021/028163

WO 2022/044686

[2423]

N TR g8 M LYo 08 %) WMRYT S W
016L ™ H oL ™" H H oLpL ™ H oLsL ™" oLLL ™ H
e S JATTHE AT iR LT T AT T
Bk BBH4E fiLfay WLy WIE
p0SL ™~ og.\(H oaﬁ?\H SE.E\H 00LL ™" H
A G— Ak B v
% N
Ay o : =T o
- vo. B ~ w_ﬂmﬂwﬂ m\_hllhmlwh.ﬂ* oy ;,..m_
9 flosor ™~ | 0897 H 069L ™ H
Fawry -
oeLt L PRIN ¢—TATCOG 2 e mey
U—AYErL—k o ademnsil X ETTE=
NI~ 0L8L™¢ q H H 008L ™"
~ - 4/ -
09LL 099L 0v9L ogoL~ ¥  ozoL~ T
¥ {
0SLL—~4 BR X% LYy N ¥R |
] f




24/24

WO 2022/044686 PCT/JP2021/028163

[2424]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2021/028163

A. CLASSIFICATION OF SUBJECT MATTER
Int. Cl. GO1C3/06(2006.01)1,
G01s17/931(2020.01) 1

FI: G01s7/4863, G01s17/894,

G01s7/4863(2020.01)1,

G01C3/06 1200,

According to International Patent Classification (IPC) or to both national classification and I[PC

G01s17/894(2020.01)1,

G01C3/06 140, G01317/931

B. FIELDS SEARCHED

Int. Cl. GO1C3/00-3/32, GO01s7/48-7/51,
31/0232, 31/0248, 31/0264, 31/08, 31/10,
51/42

Minimum documentation searched (classification system followed by classification symbols)

17/00-17/95, HO01L31/00-31/02,
31/107-31/108, 31/111, 31/18,

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-19%6
Published unexamined utility model applications of Japan 1971-2021
Registered utility model specifications of Japan 1996-2021
Published registered utility model applications of Japan 1994-2021

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A JP 2017-53833 A (SONY CORP.) 16 March 2017 (2017- 1-10
03-16), entire text, all drawings

A JP 2018-179732 A (DENSO CORP.) 15 November 2018 1-10
(2018-11-15), entire text, all drawings

A JP 2019-211429 A (DENSO CORP.) 12 December 2019 1-10
(2019-12-12), entire text, all drawings

A JP 2000-346941 A (MITSUBISHI ELECTRIC CORP.) 15 1-10
December 2000 (2000-12-15), entire text, all
drawings

& Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

30.08.2021

Date of mailing of the international search report

21.09.2021

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2021/028163
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A Us 2020/0158838 Al (THE UNIVERSITY COURT OF THE 1-10

UNIVERSITY OF EDINBURGH) 21 May 2020 (2020-05-21),
entire text, all drawings

Form PCT/ISA/210 (continuation of second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/JP2021/028163

Patent Documents referred to in Publication Date

the Report

Patent Family Publication Date

JP 2017-53833 A 16.03.2017
JP 2018-179732 A 15.11.2018
JP 2019-211429 A 12.12.2019
JP 2000-346941 A 15.12.2000
Us 2020/0158838 21.05.2020

Al

Us 2018/0259629 Al
entire text, all
drawings

WO 2017/042993 Al
DE 112016004120 T5
(Family: none)

Us 2021/088658 Al
entire text, all
drawings

WO 2019/235623 Al
CN 112384821 A
(Family: none)

WO 2020/106813 Al
entire text, all
drawings

Form PCT/ISA/210 (patent family annex) (January 2015)




[EI R &

] B B
PCT/JP2021/028163

A. HERORTLI0FONE (BRFEHFIH (1PC) )

GO1C 3/06(2006.01)1; GOIS 7/4863(2020.01)1;
FI:

GO1S 17/894(2020.01)1;
G0157/4863; GO1S17/894; G01C3/06 120Q; GO1C3/06 140; GO1S17/931

GO1S 17/931(2020.01)1

B. FEZITH> 705

HE 2T o R NRER (ERRNAF2HE (1PC) )
G01€3/00-3/32; G01S7/48-7/51,

31/107-31/108, 31/111, 31/18, 51/42

17/00-17/95; HO1L31/00-31/02, 31/0232, 31/0248, 31/0264, 31/08, 31/10,

BNEERIUANDOER CHEZT27-0BHIZEEN LD
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20214
HAEEAFTRERAHR 1996-20214
HARE BB ERHEAR 1994-20214
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE

C. B % 23 515 STk

FAMTRERENE=TH4&E3 =5

5] XCHERD o x fET 2
BT Ty — IR RO—EOEFRPEE YT S & Xk, TOBEETSEFFOER S REDES
A JP 2017-53833 A (V =—#ERa#k) 16.03.2017 (2017 - 03 - 16) 1-10

22X
A JP 2018-179732 A (BERL#F >V —) 15.11.2018 (2018 - 11 - 15) 1-10
22X
A JP 2019-211429 A (BERLtF> vV —) 12.12,.2019 (2019 - 12 -12) 1-10
22X
A JP 2000-346941 A (=ZEEEEMERAA) 15.12.2000 (2000 - 12 - 15) 1-10
22X
A US 2020/0158838 Al (THE UNIVERSITY COURT OF THE UNIVERSITY OF EDINBURGH) 1-10
21.05.2020 (2020 - 05 - 21)
22X
[ oo s ic & scnisi s htn g KTV T 73D — 2T 2 Bl B,
x  BIAXEONT TV — ‘T’E%&@EXigﬁﬂﬁﬁAﬁ;m#;ﬁf?ofﬁﬁzm
A RCEE OB 5 LETRA . AR E RS 0 Rr2pp RS, RNOREXEDRORROL O
‘F’E%&ﬁﬁ%@ﬁ@itﬁ%ﬁ?%%ﬁ\E%&@HM%K “X? RHZEEDOH B XETH o T, éﬁﬁﬁ@&f%%@%ﬁr
RARINZED SUTERERRNE ZE R 5D E
‘w’@%@zﬁ*“i%k@?éiﬁﬂimwxmwﬁ4 HEL  “y” BIZEEDO»H B BTH > T, évymzmwlukwim
IEAMDRERIZE i % HE 3 B - DIE AT 2 X Rl zw\gﬁﬁzzofaﬁf@%ﬂAﬁ & o THESED R
£43) WwWeEZLNED
“0” OBEIZX 20w, FH. BRESIZE LT DG “" B—37FY 77 3)—Ek
‘?’I%ﬁ@ﬂwf DOBRMEDOEIEOER L 25 HEOH D
CANUN S E Vel q N
EREEZS T U2H EBRATHEORKEH
30.08. 2021 21.09. 2021
LR O HTH RO HZME (FHTHEEE)
H AE e (1SA/JP)
T100-8915 B 25 3303
H [ wH B4

FEEEEE 03-3581-1101 P 3216

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




P S

o ES|at e EERLEES
NRFEV 77 30— ICEHT 2 EH PCT/JP2021/028163
A1 >R AFH NPV hT77 30— AFKH
Jp 2017-53833 A 16.03.2017 Us 2018/0259629 Al
2XEH
Wo 2017/042993 Al
DE 112016004120 15
Jp 2018-179732 A 15.11.2018 (7730—=RL)
Jp 2019-211429 12.12.2019 Us 20217088658 Al
2XEH
Wo 2019/235623 Al
CN 112384821 A
Jp 2000-346941 A 15.12. 2000 (7730—=RL)
Us 202070158838 Al 21.05. 2020 WO 2020/106813 Al

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - wo-search-report
	Page 61 - wo-search-report
	Page 62 - wo-search-report
	Page 63 - wo-search-report
	Page 64 - wo-search-report

