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An image pickup including a light emission portion that irradiates an object with near infrared; and an
image pickup portion that receives a reflection light image of the object by the near infrared. The image
pickup portion includes a lens array containing a substrate on which multiple lenses to respectively receive
the reflection light image of the object by the near infrared are arranged; a light shield spacer that shields
beams of light that have passed through the lens array from each other; a color filter separated into areas
according to beams of light that pass through the light shield spacer, each of which transmits only particular
beams of near infrared depending on the wavelengths thereof, and an image pickup element that
simultaneously obtains multiple images of the object which are formed of each of the particular beams of

near infrared having independent wavelengths that have passed through each of the areas of the color filter.
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An image pickup including a light emission portion that
'Vigyaﬁ;ates an object with near infrared; and an image pickup portion
that receives a reflection light image of the object by the near
infrafed. The image pickup portion includes a lens array containing
a substrate on which multiple lensesito respectively receive the
reflectionlightimageoftheobjectbythenearinfraredarearranged;
a light shield spacer that shields beams of light that have péssed .
through the lens array from each other; a color filter separated into
areas according to beams of light that pass through the light shield
spacer, each of which transmits oply particular beams of near infrared
depending on the wavelengths thereof; and an image pickup element that
simultaneously obtains multiple images of the ébj ect which are formed

of each of the particular beams of near infrared having independent

wavelengths that have passed through each of the areas of the color

filter.
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NCBARYA

[ ZHAE KM HEK]

AP BREHRR -—EBEEZLGRENS  UERBIHNERERR
— B #E AR E T B AN (driver) B B R % ( driving
status ) Z £ & & W & -

( % /i £ fla ]
. EORFE  Z2EEHBARERESR ANEBRKEE HH
e Bl B EP B R M ( drive assist system ) FH B - — & 1M

[l

 —EEHANBERKBRMBASE (rear view mirror) M E &
HU#H #% ( image pickup camera) MERFEBH A RPL B
( face image) (U THBARABRFAEEZE BB INE ) WHFE
HARXREAEBR ANKE B HEINKREBEEHGZETE+
Z2HWEBSER ANRIEEEILEDN -
BROF DAL 4 AR Bk 1 o€ % % ( near infrared pulse light
o projection) F EMBREANBEZERKE N E r B T &% 2 it
REBMEZREEOHASREESER AN R BER - E&
REARNBEZBREWNSEF » —XFH EL (light emission
unit) FHEHPEBEBBZHE 850 XX (nm) HFE XM %
—“# % (LED) » B R MM & MH# (charge-coupled camera
» CCD) W —Z BB M E X (image pickup unit) F F &
RNERBBRSED RBRESFRNBEEZEHLEIMSFEAIKREH XL
BEAH 850 X (nm) BREMELAHNABRKKEH — B (

object) (E B A > driver) » EFHHE  ZTERKRBSHBEY
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P9 (shutter) BB BB L EKKH & HB (reflection
light image) - EEBE R AV &K > B XK EEI4I454%
BAERRHEBAAMBALAZLEROOLARTEREER (
bandpass filter mirror) # 6 A K DL & & M & f B & W —
ReXEH®  HLER ANEEEDOUILAABRRERK (
w1thoutloss)El’JB§EﬂL 2B N T & FH B & IR 5 89 Th RE BT B K

- EhBERENETAEENS T FHEMAOAIIRE 2
MmESEBE AHME /&

EEBHEE VREEIVREBRARBERZHAKE
HMERITER ITRENEBRFSHFEENMEBRMA - H
LW BERBENEREEGENESNEEY ANRIEEG > K
Mg eE (HH) BTEERRKERE &K - I B # & R %
FRAMERE ZBRANEBEZEENSHRREARKBHREDN
REUERREBHBE / HXNERXRFBARKEOE R - LLEE A
BRABWEE -

MEifradit  BEAEEWNSIR -—EBR AN RIE G I
HEBERKRBRSE S HEALERE ANEBNRKBMW
ELEM - HKE U EASHKHEEEREER KA E
ELEN - -BHMSE RBFHENEXRESEBRA (ABE
M) AFELRF O BRANRBAGEHEASE AR - & H
FENEREEYEENSBTEREHHOMEBERRARBANBER PR 2
MmEEBEERANREEER  HERUMT BBRARBREANARE
BEREDMERDNEEHAEE —KRK 850 RATAARAEKN S

E HBHREREHEENER EBARSNERMCLERZZR
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4 5 —%KE - BIEAANBRIBEFTELRBEINE (
near infrared multi-band image pickup) - % 7 ¥ f F &
FREE SIOERAKXBVAAABRAEKREFTER 970 R KW E A
i TN RIZEFERGENSERFTNEFTER 870 £
WEAABEREEFEER 970 XM OANBRER B HE
BN DEDERBESHEHEEFEE 870 TXKEKE 970 KXW E

) Bt THRENBSEHFTELTERSEZHEOTEEZS
DEAEREEEEZENHE S ' UEBAEENFRYITER LE
BE S - XEXBRBBEXSUBUEIETESZ 2N E &

EAARIBEFTREEGEDNSESLUSEREBER AR
Z2REUTEN  ERABFEEHRHEAEEER 870 A REFHE
R IVTORAMNAHNR  EGEGLURSSFXBBEFLES
REEHERINEFERF M (real time property) & 5 K [ &

® ==

[(RHAEF]

ERUEMER AR UREHEGRENSEMNMSE @ F
EUEBRFHEEERERANRBBUEAEBR AERBRRKRE -
DR AAESREELGBOTF K -

FENKE  FABFBHAZ-—BHNHNRH#E-—ELZHENSE
HUSREEEREBRANRBRTSUEAE B AEBRKE

DEULEEAAESREEZ G -
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BHHEM:  AFHILENUERRZREFRR XM H
W BERIHNAENRIHRESN  EHRZ2EMENXF
HiEE6 H-20EWMSBSEE - RO6H - EF A IR
B —wHE Uk — &5 I - HEKFEHB XIS R
WEYBL —RELER BZETBRAENLBEBE - EHET
 HBSHLIKEREREERCEE  ZF&E&HMAKMEH
WBKEHZIOALSSA BRIV BEIZIRAXLXEE © — XK
mERES HERBLUBCECEAZERBEIIAERK LR &
AR ES HEBREBEAZAEAFRERBSENEER DR
EHEES  ZEZEHEBERMAEUIKE XK ETE M
ERELEAABRER Uk -2 TH > HHEBLIUF
T HWESEYRENBELS  ZFTEAEBEEARY G
REHEVNSEAEBRIEEBILERENZXER E LN R
RZEEME B -

BE ELHNEGEEN&EYT PEAEREESERE B
BEE HHPE— XYZ EXREER#M £ Z TRARLERE
WEBEAS _BHENEPEMBETITR XY P HEHEEDN —
EEL BZREE2EABNSEBRES —MEHMEMORIR
HEKBZEERNRBFREMAEARZ XY FEHN —-FTHALEE
# HEBZALPRERBRSNWIAFTFAREARX XYFHE -

NBE G EgEENST  TOREESRERFIRE
BEE " EELN BB MEBNXEZEERESR — A AR

NS
-]

NBE GHHALNEZEBEENEF  EHEENTHRL
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B - LERDNTHEIEL EZREEBDTHELE LD
BAE —SHEEN-HMRE ZPEREERLBEY
MBEEL BZFERNIAFEZERE SPERE
B MEUPGRNIHEIEFREH -

AZE M AR E L E - H MR EYEE LT
ARRBEERABUR S AN RM B0 HE -

(&5 =]

ABRHEHBENTHFAL LS EZETEHRIEANEZEBR -
ELULTHR#@ENERESF > BEEERE 870 XML B E
BEREBEEK 970 RKBYA 44 4 #8 65 B 7 40 A F7 5t A9 5E 4T 44 &%
ZEFEGRENST - EBRUT > FENHELEREW
R& - —ME  BEREHEEEEITRAEAEREAHENK
E .

F1EHGFRR—MEERE  UREBRBABTHE - &
A EZEEENBLIBEBEHE €% | BF > 2FHF 10
RE-EEBRENET  WERKRMSHEE (CCD) HAXB
H-RBBA I UYERETREZEGAE  URKB2EHFE
Q0REXT-ABHET  EAXERALA R T L - E 8 UE
AN REHEBRA |- ZRBEMWMET 10 RARHET 20
REENR —E@BBIBEBRE 50 9 DUDFAZTEAEEGHFEZ
ETESEBR ANRBEE®  EANEFERESR (near
infrared bandpass filter) 30 ¥ B EE B HE SOBFTH -

AN BT REREES 30 FRERHYWELHBRUE RS
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HEBEXHR O UFEHROALIRERIIEHFEERERA 1 L
EHEHESEBRA | HEZGUBERERE 50 HEWE
BmE G R XHEZTGENET 10 fTEK - L4 —ZH
B (RBEFR) HEZEH ZHREMEIT 10 B RF] (shutter)
HERMEBEE (gain) - LRABERBEHE 50 F 3¢ F
HET 200 EANABRBA_BEZIBHKFF (timing)

K FE BET 20 UIRE (pulse) HABEBAEHE (R
BoR) FREVNEGENRFES & BTN ®KR - IEI
MR BRBAOAARTBERES 300 HERHEEBBA I BY
BE - BWREAXAEBEALAABEFEERRS 30 BEMER
mAEMEB BB NET 10 £ # &K -

FHRENET 10 Z@8FEHAERRZXHK (compound eye
) WESEI K BERNELARIBMBEER  UEE
— R REA—FEREREERBERRRRE 870 RXKX I 970
ZAkME EosBAHFHE®R DUEWREAWERBES HE
BMrEBEDNET 104 @it BEETRAKHEFERHA
870 Kk K 970 KA _YHR (BEBA) EETER—F
MES E£HEENET I0 -KFEBHEEONHEN T #HL -

HMABAEMEREATEN  RERBGHBEEET
REELEALNABREBEEREE 770 £ 1000 KB ERKR - — @
ANBEREGA/BEBEBORSBTEEOSE 2 BT - WET K
MBEmMEAPHNEANARSIEFEGRINE  EL&E
BB TPHBENETEER L _-_VYEBEREGAEHEMRZRE
EF 8TO KRR ITIORABERZDHERNAMEH > KEFHEER
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MRAFHREHERN  BEZ > @ BHEABETR
L -BH  EFE_VYVREZTENTRAKE » =8 7 5% K&
FEXKEEZZEHEARN Bl KHEREKEEZE#FHE 870 & X
B ITOZRABERZIAXARMEAN ZYBEEGRIAE WS B

ERERE®R  WRHEAMXMWME R PHITLNRS K
TGRS RETERRETERBAEZREBERSA
HMmETEA BEREAZEZGE NS HEREFRKHE
e BLURRBRE /KRR STAFARENEREE HDE
BAEMEE BRBEEREEEENSRERMESHEAR -
FTHEEGCEBRAL-

AEREAZCREGEDNSAMEOTAIBREIBERREER
NEHEBET HAKEIFEBESRE EERERRBEGL
AL REBR _ARAKKE 870 RAKR ITI0RAKZEAFAAAR
KMt 2GEN " HHEES - &4 BRI
GENSEAT A RERERNBRBEGIENSERT  EERE
BA I BSUENERE ST EBESRE  EERENRFEHE
EMERS _RBILREEERANTIRE  RERBEBEESHKY
7 BMAAAHIERAIOANARIRENERHT HE - FEE
I EERLERNSETRE2HRAEEREEAMEREERN
BEDPESEZEG  WRMNEAZERFNBEERGIEDNEBRE
- HBE HBMAFEHIICEBEEUNSIAAER —EHI®
ME S50F > BEA | WRBEELAZTEFREEZET#H

€S -
-11-



1480189

ABZP T EHRENES - ETHWEBBENHFRTF R
HIhE % -

£ 3EFE—EHE > LRFJHABIBX-HBE R
By —fp - E£FL SERTAHNEANS  KBHET 208
FEBAEYAERINETLT 10 BEREESHELARBX &
B UFEEBRA 1 WEBREREIEE - 3A BRE
— BB LRESEZ X _BR 21 KEHIKEZ — &
| R B @ 21 L KRGEEBH 800 £ 1000 K> ®
BT AL A 4R - £ 3B BEFR S — & WE - LLER A S R B
s 22 K 23 BEAMBHERFE KR 870 RXAK K
970 H RN Rz —#HH - A B AR _BEREHINME T
“ s 22 kR 23EHEEBWOE BEMARARLER > BB R
WA - —8HMKR (diffusion) T ZEHREHER
- BEENENE @MEHEBEBEH 800 E 1000 KA
Mo 3A BAAHERE _BEH  HNBLHE K
£ 870 KT 970 TRk ZHE 3B B HIAL S 2 | oL = & 82 &F )
B HEEMES  DLIEGEAABHEBRA 1 85K

SEAL A BB E S 30 U KEGRIIEME 10 #ER
WP EKEKEBRIORFAX WWMEHRLE - BHEBIWE 10
ARBERHXEBUREE PTEEESFERNLE R H X -
DRBES _FAEER 870 R KK 970 RAZ AT AKH
FHEZ_®2H -

5 ABFE —BHE UBRHACLAAREEEKSE Z

ZHERERFECHFHE LA RTFEREKSI 30 K £ XK
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HFHB A _BREAROANBEEZEERE A 1 BRI -
UERAEEAN 1 WAZXRUREABMX - B BF
mE 3SEBFRFTCERRERFEL —BEEHER - L&
Baul B ERETFEBE (photonic crystal) -~ FHE K
( sub-wavelength) # #H X E B ( laminar) & HE 8 5 K *K
KRG HEHGEB-—BEAE - TEBHHIEH (refraction
index )

FESEHEARUE 1 BYFPFREAZHAE BRI &
ERHRPTEERENETEBIOEREBE - 5 6 BERB— X
XEHR G DLR\AAODE | BFFREAZTHAE BRSO E &
FRHEFPEEGENETZCERE - ZBBNET 10 RAE
RA®  HEHTERSEHE (EHE 2) F8 — % & B W
T  HEBRRZRHEE B HRBRELEBENEE -

#E SET WER Ila R I REFHEREEEE
ER—-—FEHLELOBILIE -ZHFUPBREHEEY 11- §ESH
lla k 11b M —X@# la X Ib RFETREEFTEHR Lla
B 11b Y F W By % % (normal line) - E —FH 11a &
11b 20 LA JE 3R 3£ 8 ( nonspherical lens) BT B & -

WE SEFRR X8 la Rk IbWFTHRAEES Z 8
B ZHEENSFRAEER X 8 # Z@HE X#MEEY
THAERER Y® - FH 11a & 11b L FE S M ( lattice) 2
E BMEU XYY FPELEFTHR XBHNERURFITR Y
WOEYE R AT -

X R @& EPFR 2 (light shield spacer) 12 # $% ¢t 7 1 ¥
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RESEEY 11l —PREVWHERMCEL - XR&HERS 12 B
HE O (hole: ) 12a B 12b HE H @B M X @ 1a & 1b
EBSES L - O 12a & 12b B Z W (air layer ZF )
DEkBEOKAE (inside wa_ll)b“ﬁlflﬁ%( (treated) ( %0
F ® % ( black-lacquered) - #i B&ft ( roughened) - FH 1k
(matted) ) DABFIEAB K S » Kk B #EAKLE®RZ
¥ T R OBE L AR (stray light) E A EN K H > &R
T A -

%t K 3 (color filter) 13 FH PR B E K S E
B 13a & 13b IMEERXF&RERS 12 EERYEMEK
BMER FEBEESREE 13a & 13b 4% @ 5 #t 1 #t £ —
FTELE BWFEBFITREE la X 1b fTEBKW XY F®E -
YORNEREARAARERERELR ST  c HAER
FEER 13 2 EEFHEE 870 XKW EOTHLAHE  URFE
BEFEHER 13bEREFEERE 970 R KB I A 4 & -

E el T X% (holder) 15 F B BB (spacer S
) 14 HREEFHEEREAE RS 13 WREBWEKRMCZE £
FEERNTH IR 15 B2 EBFHMANERERSF (digital
signal processor> DSP) 2 —HE 17 I ERBAEHBELZ
HEEZGREDTH 16 BHNRHE L  -BERBEGEITHE 16
MEGEDNES (IVBEEBERENRELVERH) RAR
THR XYZFEWAE—-—FE L - X8 la K 1b 0 F &8 %
BN EBNBEESZIUVUSER 16a K 16b ( £ KX E i 6

LLRE # B R )
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mE 6 BAR BE-—EFRWEEEANHERSE 14 ¥
EREEBRMBEIZTE 15 LUR - FEGHEKER 13 8EH#
HrRBas 14 L EZHRENTHE I6NEZHBEINEIR 16a i
l16b (R KRS 14 MEH  FTEHEESE 13 REEBNS
XZ 15 ARG EKESE WKESE > EAZRGRKEIE
% 16a K& 16b o

WETAT M > A EHEO I EGEWNET 10 2 &HEE - &
HTMEGENELREIEGSE E—-Z8H#  —FOEKES
URMEKRZtE lak I1b EHNERBENESR - TRAHEEH
v eghEN R NETHEN  HBERTHEIR-

meEE 1 BARR  EBEBEAARFEERER 30 /958
AL MEAZTEES 11 2F—FH 11a g 11b DR EFE
BIMEDPERFRENNRR - £EFH 1la K 11b B 28— F
Rexz2H tRBERBSE 12 oK UERBZEEAEE G
RE#H 3 ZE—FZEEEH 13a R 13b- FEEFREE R
13a EEHEREAER 870 R XMEALNHKE  UEEPEREK
B 13b EERXREFAHER TOFKXKBNELNE - EEB
FEREERES 13 P AEEFER 13a AR EEBEE B
BFEHITTH 16 WEEK 16a LHEEK  UEREEBFECEK
BB CPERERERBER 13 WX HEETEELEHRENTH
16 OB 16b L EH - LA EBR —WEEEHR (BB A
Wikt ENRNER 810 FXTXERK ITI0EXEETRANEK
HRMt HDEEBRENTH I6ER —BBEES -

% SEBRE 6 B EHEES 11 HUEHERZ
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By EBEmME - -RAE > WE 7A BATHEBZASG®H -
EEFZEHEEY 1M FEBMARS II2TERE -8 —
FEREMBENZEZRFUEMER  HERESE -ZHD
HNEBWNES -4 8- ZFZHFHVBATWOE 7B B AT
ETEL - -BHAME  BRMARHAAXWERBRE WS > 4K
(iris) BHEH ARV X BMHAE -

—EHBEEHEEINN T EWNE 8 BARMR - 2% Ricoh
Technical Report® No.29 > 2003 £ 12 H & & -

M 8A BEF TTRME M (reflow) AHE HEFEHEWT -
# B ot 4 ®# ( photolithography ) 7 ¥ ¥ & E ( glass
substrate ) B X H ®H & B A &£ K B R 8 X BH & (
photoresist) : MB KB EEUFEXHEHE RS - U RMA
#F M 5 /1 (surface tension) W HZEH &K X - WE 8B @ A
B BT 84 (ion diffusion) 75 ¥ - H b 3T & 8 B (
refraction index) WRBRBRERRMNKEHEEE £ - £ It &
ELtZsagAWESE (mask) EHEBHW TI'Z B F £ It
WEEETWMER - WHE 8CEBFRFRNBERE FEHEEED
T FHEROMNBEBENDENHE (resin) MK E —
AFAREMMUEL  URFABREERIE RE&HKA -

gt AEERAREARFTHERS>HG > BRMEBRET R
W FEHEEAMAEABSESR - KEEZE (gray scale
mask) HF % ME 8D BFR - EH A EF - XHEBB K
HE#HE "RKREEENERRIMMER  HENVREMEA

Z LA EHEESERTITEENES  -Hih » KBEESE
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FERRKHZEUNEMERZTHEE -

mE SEATRHNEMAERKBEE FERBEBNE
BERERESGEERAXLE - —MBMES > BHXFHBEAABEENSEH
BETHE MEMRMEENEHZEEEFTITZENERE UK
HEBEE (humidity) KB EEX B P 23 L /1 (resistance
) o B UL X BEE B (resist pattern) /o AL H M
% 8 % ( anisotropic dry etching) DIE# £ 5 — & E # &

‘ - EWMM > HIEFRHEEMEIAMMPE RO XHEERT N
XA EETRR Bk REEEANEE/NEEN S
e R EER - kA4 EEAXAVXEBREBAERINBEITEE -
A BEHEHUREENMBEEMARLAR - & 50 # - 404
RR -EREBR - -UEAFTHEEZFRHRAUFHEFZEENEERTF

TEEBRBEFRMEE B BFEEEEHIARAREENEEH
HEEEAFEREREEENEE -

B > Es L E (grinding) R #E (mold) A &

o LR E - (die) A UBEEMBEST ALBARENY B H
MEHTE #HABRELSATEH -

EE HAPXEARES S IOBRE-—#HsEHRE
AR B B % T & 8 ( photonic crystal) FiE R Z ¥ G # &
#c LWHEER EREFTEMNEHOEART BEEE DX (
fraction ratio) # 3% B £ /A ( transparent medium) 132 LI
EFESENEAEN 13 ERXRENEHE - S—B#&E X
A REHEMERN  M#E Y@ ITEHE-—BHOKAEFLEL X

wWARMBEAHEEARNBHEERFBHEEE - T EBWO
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R FREE S TE S ERNE REE (self-cloning)
B H R L BB B M R M — T ME -

=10 BHS - BEGRE UREMLAERAR
EXRW _BEBFVRIVECAES - PEREE 13
BEEME OBRANERN H5 - BREH BHWES
MESERBMW Ta05 & Si0, B> £ 2 Al LX & #E
BES_EHNBUMBEFTR XY FEEBEN — £ &
FohAEHAD  MEABKE 13 £ XY FHEHLE®SR
BB 13a R 13b B BH AR — B E MR
HEBRBHRN S EREMAEZ XYFEN — HA L EH -

EEBE-HEE (M R A2 M<A2) MR R EB E A K
FRBAEENTIEFEL B BEERERE®N X RE
RYRBRNRIBTFE LS — @ -

MR EREENEORE M TRBES —ZE b
TR L Y YL EEE LR .
TERETEM B EMUBR - HM - EFRHE (g
electron beam lithography) 8 3 #( & ( photolithography
) » F# B ¥ (interference exposure) > 3% 23 K HI Rl (
nano-printing) - MBI E@ H ek > TU B HEEE & E S
—EEHmEM AR R PEARKSENSAAEFRM
PHMBEMYEAREENES  URTIVRAEES Y 6 H &
EEHNPERES - B4 EEAFMOERN -BEE
BAGBSYERESE - Bt ELBCER A BN E 5
FHREEFEHBYRE —FEANEAMOE R BB
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EEEBEENEZBV LB EBEBILE (polarized wave)
M #k (dependency) B % - Bt » PEWKBTEES &
B =R -

FREBEESE 13 ERABEROE I BARATIHXTFRER
X -BmME r BEFE - FEREBNEECHAERFAAES
A - BEETEREBENEECREET —BHEEE > 18
HHEEBEEILEERERBEENEY - WRAAAOH > BT
% # % (zero dimensional light) 4 - it & B J8 85 ¥ & #%
By % & ( diffraction) % » EEBEHEAXAEREE » MK K
HABRBERANAEEHEERBER L BAESEBRMEMTH
MmiTsH xR - BEE BAEEMEEKE L -

# O11A ERHA - FHEEKE (sub-wavelength) #& #f =
—®H c LLERE INBERRE —BMEEHRE > LRP KT
ERBMZ &6  UWRAFEREZFRESELEZREHE
—HTHEREMS  ERBAFEAVBAWREZE H B AH
EHWBAE A EY _HTFTEREMOXERH M -

BE O FBHAEAXBPRHEES  -F 12 BFES -—EHRBE
CURAARABHASFERACERRBREEFEZ —&EH - A
£ 12A BT AEXEBE&ZESNHE (ultraviolet) B B R (
paint) 122 # i P E S B B B B ( sensitive glass) 121
A ERE - B& 122 R &E (shield wall) B R Z Fi &
oy 123EHRAEMBER - ERXEH 121 L4948 EH L
EM 122K & REERBRALEE 121 PEEUENARE

RENB2NBILEADERLERE 124 B % > W5
-19-

[



1480189

12C B A&~ » BB HE 121 (kBB BE® (mechanical
processing) RENNEBREE  MEXKXKEBEHEE &K
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