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(57) Abstract: Provided is a semiconductor device with which it is possible to improve the optical response speed. A
semiconductor device, provided with a pixel array unit in which a plurality of pixels are arranged as an array. Each of the
plurality of pixels has: a pixel formation region partitioned by a semiconductorlayer in a separation region;a first-con-
ductivity-type first semiconductor region and a second-conductivity-type second semiconductor region sequentially po-
sitioned from the first surface side towards the second surface side of the pixel formation region; p-n junction parts at
whichthe first semiconductor region and the second semiconductorregion are joined; a second-conductivity-type charge
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extraction region providedto a side wall of the separation region; and a second-conductivity-type relay region provided,
at a position deeper than the second semiconductor region, so as to be connected to the charge extraction region and the
second semiconductorregion. A plurality of the p-n junction part are provided so as to be set away from each other. The
relay region has a higher impurity concentration than a second main electrode region. The relay region surrounds the
center part, and terminates at the peripheral part, of the surface of the second semiconductor region on the opposite side
from the p-n junction part side.

(57) 2: CSRROM FAMSTeCPMARCESARBSIAT S. $SARBIL, RAOGRATIV
(AICHESRY LReA. AECRRMOMROBRX OWS, SARCDaCKRMS Ne
WSRTRIC,HRRROR 1 ORM DSORWHOR 2 OMBMICAD > TIRRAESHKA 1 SE
BOB 1 +SAMAROR 2B BMOR 2+SAM C. 1 EATC2 RAMCaSh
Zp nikGebce, DRERIMOMEB ICRI SNK 2 SROBaskin c, BASSAMAL Y&R
ALi bc BiaSRAM2 HSATCHSCk ohhse SSM opmMma tc, ZALL pn
feOablt, Bicmeel lb CRAREL. HATls, BOSMMALY HATWIDECrksh, »
DEB 2 -EESATAINO p n PABA CIRWHWOMOPARREHOSE ICL TCAWRCin bl TUS,

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


WO 2021/124697 1 PCT/JP2020/040534

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

AH =

FOAM :+SRRERVUSTR

$32fito> EF

Atkih (ABARICHS fei) (4, HSARBRUBTRICRIL. RC,

PINDYYTIAKYAA-—F (APD: Avalanche Photo Diode) #

AT SHRARERUENSALSTRSLCAaweRCS

SBtDCHS.

BR

+BARBC LT. AL TOF (Time of Flight) Alok Y BBRESTAl

(TD PRRHBReE VY (aiRRB) SEBSNTWS. CORBRBRL

Volt, BROMWICHS REERIY UT RelA TUS. EL

CC. BHOVEPGBbo TFN ZEKOWMRORE SD,

eatoCeK 1 iclt, MBBRASTCLCAPDRT*ZET SHRMtr

CWS, CORI, -SABOBZAtHiIC AP ODSaT ORS NTL

So. CLT APDORFl4, +SARBORRGABIC AR LEISBIL

CHVUPEERTSBA, COMBARMCERS HEE YUP

@ PINS YY ciBeS SIBRBC. ATS.

FETT HeiT SZ HK

EFaE OC RIA

FRSTICAAL:FFB? O19-14013 25498

FAO

FLAPMRLKADHSSRB

ccAC, RBA YO Git, BHHRORC (Hin. BB) KOZRMOL

.SREeLIPS CEMPBENTHS,Q

Afkiild, SH SREORMLAEMS CEMARECHEAREBRUEHE Iie

Ate BTMCHAT SC EHS.

areHRT SKE OOFER

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


WO 2021/124697 2 PCT/JP2020/040534

[0007] AHiHTO—RRRICHS HEARBI, BROBRATINACEBS NK

AYU EeeA. ECHROBROSXROBRIL, +SABICAREA

RSABITAC. BUSCH RITZMRO A 1 OND SORMROA

2OMMICAD > TIRES NEA 1 SSHOA 1 HEANOR

BO2ARINC. RTECS 1 EASATRIA BEC 2 ESRIN CHE

Ache p n#Sabe, ACARETAIN OAIRE ONKR 2SBLOBS

Stearn &. Races 2 KS(ATRIA KY BORBICaC SSer 5S RTARU

BU Ss 2 HAS (ATRIA CRS CRI ONL 2SBHOPATINC. ZAL

. Mace niz#Aablt, AICHE L CBee L. Blacataiid. Aas

2 +SATA KY bERMMIRECRS 1. DORIC 2 HSATAIROA

sop NOMA CIRMNOMOPRBeEAGE D(C LCACin LT

WSo

S21 O> fai527ae BA

[0008] [MUIIATTIO A 1 SHERIIRS PRRRE VOORRRITFy TL

TFIbKMCHS.Q

[BAZAARTO1 RHRHRS HROBRRRANECH

Bo

[H2B]M2ADa2—a 2twRICAKMSRSRAMRCH

Bo

[M3] SHOBHERERTRRMMHH CHS.

[AAROM | RMVRORVHERTAHCH S.

[RBI 4 AD a 4—a 4 YWTARICIA > UNMETstOMTCh

Bo

[BIDAIARHIO A 2 SRBRICKSHRO-BMPIAZRITRANTHNMCH

Bo

[RI5BIBI5 ADa5—a StTRRICM PEMMBSARAHMChH

Bo

[BIGAAHO8 3 SHARCRS RO—BROE TRIRAOFEECh

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


WO 2021/124697 3 PCT/JP2020/040534

Bz

[M6B]M6 ADa 6 — a CUMBIA > KMSRIRAHMNCH

Bo

[BITAIARTOS 4 SHRIRSRO-BROERTBAHLHNCH

Bo

[S7BIK7ADaT7—a 7UBRICIDocenRAHACH

Bo

[BISAATiOB 5 SHARCKS BRO-BROeRIRAHFHM CH

Be

[H8BIM8ADa 8—a StRICA > kMeRSRAHMCH

Bo

[RAIAOS 6 LHIKSBRO-MMROERIBAHLENtH

Be

[M9BINIPADad—a OMERICA DKMBsRISAACH

Bo

[BQ OAIARTIO7 SHRICSROBERTERAKH FAM CH

Be

[B410BJE41OAMDalO-—al OWERICADKS+ RITRAMA

SICHS.~

[BQ 1AIATKTOi 8 SHARE ICS BRO-BMOSE RTRAHFAM CH

Bz

[BQ11B]JM@11ADall—al 1WBRICR OLMISsRIRANA

MCHS.

[B21 2A] AFRO SO SERRTZREIC RSET Y PO-BRDIARIRAHN

SMCHS.

[Bll 2B] Bisset y PORAHAMAM CHS.

[BU12CjBF vy POKES CBM SBRO-BRMOleRITRAMA

HS CHS]

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


