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INTERFACE
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=11 VEr +o/E] (2. 6)
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OEE TR NVEN Epthy THEZ Lo b, RELETFHRH BT 2:EWEE A

=hc
A= o (2. 7)
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KEL R o TWD T EIGH 5, RHEELEICAVTIWOEBEAR S 5 HEiE(WITHMETAL)
Tit, BFHRBEIIIE LA EPSIEE KA L2 2%, PSid EEAERE 8T 28
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bIETHENKELEE SN TVE I EBGDD, IR LR TIRPSIEE % 78nm
259mIl T A LI Lo T IHIM LB FRIRFYHE S T2,

2. 4. 4 EBFHRUHEETIV

CZTH2. 4. 2R LIEEE Vickers DT IS L 222% 1 RITE 7V TR
L. BEFIEREFEOA AL EHLPICTH L E LI, PISIRTH” #WIEL" DFEYA
HTRAHEE T 5 . DTIRTFTICB W TIRPSIR COBELT” #WIEFL” o EE)
FEDZALT BAMBRRIERL TH Y, TFVHEEES 726 TEEBIOV T EYE BT
LI R TEFTIMLEL TV S,
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DTH5, BEFLICTIWAIDEZBRGE DD S TIX, £l " BWIEL #) 5
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At BAANm 2 o7 b ORPSYREESR AT TR S 1T, EWEBAICEASILE
BALTw <o PSYSIREHRANIED - 72" BwIEL” bRECHEL 2 OD—FH Y
T AR ENTHERE % 545, RECRETE Nz b0R3R W EBPE ERT 5
CEEELEER L L CBllsha Z kith v,

—75, PSiAEEEAARIE & Bl 3 2HhE Tt PSRRI KE L RT ¥ ¥ v VE
BEDTER & 1, PSIFRTER SN BVIEIL” B ORT V¥ v VEREEZ B 5 L HT
&%V, PSIEEDPSIR TO” #WIEIL" O PYABTRICHE 2o T B &, B
IRLT2& 9 ICPSIED 2 DOFRET” #iEfL” PFEERIFTS NS L)), REEETF
BHASEE BHERIMEZ TL B, D0, PSIVEEMEEEICET 2 S CHETER
PSIRE ISR & AKF L., PSIBEENE 2 2 3 ETHEIHEL 2 5,

B2 LI BRCAR A L 7S ik, BRI BRI Z—ERTTHY ., £
DHER B F 33 ng(with metal) 1,

T]E(With metal) = PG PA PE ( 2. 13 )

THXbND, TTZTPGRAH7 4+ PR S NT” SWIEFL” RS L BHEXK,
PAldERR & 7z B IEFL” HPiSYSIFRE ICEE T 2 FER D222 SEIME, P R ICE)
FLE BWIEIL ) a vl ShaERTH S, PgiPSIFOETHETH—L
RET %0

PiSIAYE AR\ 3 2 2 8o - ETF Tl PSIOHMOFE COLERT 2 ER
THELEND Y, TP EVINTA—FEEAT D.pg 1" BVIE —D2DR
T SO RTAEETE 2HRE G R 5855 2 —F T, PSiOBIE dps; EPSIH T D" 2
WIEFL” 0¥ B BfTRELE AT,

PR=exp(-%) (2. 14)
p

THZ bhD, Ppe<l RIRET 2 &, PSIAE AR & 83 5 a0ty 07 T5)

H ng(without metal) i,

PgPAPg  PgPa PePr

Ne(without metal) =
1- PR2 1- PR2

(2. 15)
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Ehd, (2. 15) RoA0% 1 HIZBAIPSYSIRERICmA 572" BWIEFL” 529 2
YR E NS HER T, 82 X RYPSIHERERE I o 72 DAt ) avd
BB ENIHERTHE, (2. 14) K& (2. 15) Apb

Pc PA Pg
l-exp(-dptSi/lp) (2 1 6)

MNe(without metal) =
WEbh3, (2. 13) X& (2. 16) AdoPSik SIBACAR & B & & FHERIE L 8

BEMTAEIICTH LI 2 ETHROUEOEE AR

_ Me(without metal) 1
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E%b, (2. 17) R,

dpisi
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DR EHBTRE2EET A LA TED, 2. 1 2IHESEREL Y5050 - 1/AR)
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EL7zo RETRHIEBEEIEEL L T kv,
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AD % VRSB OETRIRBEIH T AIEAD D D HINIFOETFHRMAE O
T, LTI —N—ZRE LS MORBEFDO/NNT Y XFERLTWS,
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2. 7 FEAHFEIC LI3HEREBO X

2. 7. 1 TaybFN) 7o

Yay FENYTREEE, ST TR E L CREROER L h B2 AST
LPEMASELZRHALTE LD, COARTRYY 2V ORIUHETH 5 1.1um L ) EEOE
WHIRT ) VIR ER Y 2y bENRYTRBEELLZ YV, FEEICHEVWEBEHAVW Y a Yy
P ENY T RIBE LSRN b T~ ERNEOE ASHT B L, VY T R T O
IS D HERET 2T EFTEETH 2, thoT, CORAMASHELHVLZ LICE ST
A2 5 SumftiE T TOWRA BRI RE 25 o 1R 2 2162 C LAtk 2,

vay b3 TRESOEVE R I EEC & 2RE R,

R=tm%[l-ﬁcxp(-awlg)] (2. 23)
THEZLNE9, TIT, 1,37 ay P3N 7OEBBEBONDOEAE, o 384T
DFEDOBIURE Le lEEBIUC & o TER & N BWOULHMEWp BZEZBIETH S, &
BREREHL T LI EN, 2RELTHILDTE, BB L W REAY TR
BRI T EpnE S AW R BR L F L AV OBWETFIERIHIFRE T E 5,

2. 7. 2 BBBORELUEHELR

C TR, BRINERIC 2. 4 TBRAZPSI LICEEEGREI L 7-fE0 b o Hv, KE
ASHEC & DB EIB OV &5 L7219, MBS OERHIL9.6x102cm* TH 5, HEDK
HHEEEFEC LVITY, PSIOEEIIS~157TnmE Lz, ¥ a3 vEMRE 2, 3ITRL
ADERUL S DERAV, SHREREOREX2. 3TRLALICTFE 74V %
ATt o T 525, WP LEFRIETIHRE N0 s Y -0 TEL, FaTORK
BAEEEHWE,

B12. 20k L2PSIBEDSnmORF ORMASTIERERE 2R T WEk, &
FIIIOVOHFENL T AREINMLTVD, ZFHREIISOKTH S, IrHL % L
O CRREEAF I S ) 3 v OBRIUR(L.Ium)C & DT BB 2 DR D B, BIEEM
OFNEL TR A = XA AT EFREEECH . SR ENER (2. 1
1) Xt RPREERTT 4 v T4 v 7 LEAIINY THE 20225V, BETAHEE
¥%019ev1 & LB OBRIFETH 2, FEEMOTH L L IHRTHR T I3 FHARELG £ E
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PtSi
drtsi=5nm
VR=10V

—
e

RESPONSIVITY(A/W)
o

1()'3 llIHd ] |IIIIH| |

1 10

WAVELENGTH(pm)
2. 20 FEEAHZToHEOAEY VT A FREBOSIERERE, AE&Y )4
4 FOEEIXSnm T, HHHS4 7 AXIOVTH B, BEREMNTHO T4 v 574
v TR TR %019V, N TEI%0225eV & L7z A OPERERE TR
oMM ERLTE Y, HEENTO74 v 74 Y 7IRAEY YA FO
HEAEE0.6. ¥V I VHTOLEF vV 7 DUREX50um s L7-a0E

MO HGRYTH S,

LRI A A = X b &2 B 1 0BTFRREFIMRICIARKE 25, BB ED0.umDEF
TRICZ Y, EREP0.5~0.9umDFHH TR ETREIIH0.6L ko TnD, GikEMTH
T4 747 (2. 23) KT, T %06, L £50nmeRE L BE O TH 5,

B2. 21326 EFRMEOBETHNROPSIFEKFEE R LT 7 Th B, it
PSR A 1S6nm D CEMAL L 2B TRIFETH 5o WD O ULARIHED AR AT AL
W& % EEBOBETFIROPSIFEEIM 2212 Ld o TEL B 505 EEEF
BIMKAEL T Y, BERIZEPSIIHEREEFRE o Twd, ZOBRBEERIZE
PSIORIUREB LA AKEVEVS) CEICEBLTWS EE LN 5,
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[l —D#EFT. TG & BIEAHED & L 2R T 2010, RIMASTR64x641H5%E D
MOSHHA A =V ¥ &l LIze TOERFOMFEY A Xi265x85um? T, Bl 15 1356%
Thb, 2. 2212, TORFERWTUT o 1 THHRE & BIR OB % 7R T o THHRE
130.65umDFFEA v b« T 4V F ESOmm, f1.20H%EL ¥ XEHWT, FRIMHEEIE50mm,
1D NVT=g ALy VT To 7z, EFIFMIZEHH H19msTdh %,

100

PtSi

LA
AY
.

10

NORMALIZED Q.E.

1]11]!!'

] ] |
1O 40 80 120 160
PtSi THICKNESS(nm)

2. 21 BALYY¥A FERZGFOEEEEE TR OBREERFE. A3RHERE T, 3

&)Y A FOREEH156nmD & 2 OBEFINRCHBAL LIS RE R L7

K2, 22 EHEAHEESVHA FTay bFAYT - 4 A —=TE 4 & B0,
@RTTHIRIE T, (D) AASHIRIE TH 2o KT I264x6ATIEOMOS /iR
A A=V /Y THbB,
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2. 8 AUTIL - UHYA FRHBICLIBHEREROHA
2.8.1 @BLnic

2. 5 THRARL ) ITNY TEOEBIIRIEBORERFE L - GEE LA TH 5,
Tz, BRBIC L o THEL S ) —DOERIRTH % 10pm™ OFRIHRA A — T & /4104
TAWRFORES L >TETB Y, REPERED & 5% 5P RIIIEHICHEEL BARREA L
%o T5h, PISIHRILEECTIIA A VEARE N HABRENY TRETWWSHZ LD WMEETH S
2, COFETCREATEOBFSAEIKE K2 Y HREDIRIM &2 20, PV ALTE
WA LER LOBRRIEET 5o SRIIMLAYV I YA - Y H A FE@SiHd niEd v
IV L THREDEHVAYTEEZLOIENMOENTE YD, pEI Y 3 /3L Tk
bEVNY TEEEOZEIWETES, T2 T, KSikpEIYYIYDOY 3y XY
7 ROV AR DR & £ OFFIEREOIC O W TER B,

2. 8. 2 RO L K .

AE LR 2RO 2. 3 IR L7-PSilR 83 & FfE D b D T, LOCOSIED KT
SUHEEL., VU EAFVEALLEAN P U UEEE AL TS, FH LYY 3k
Wb 2., 3THWELDLFILTH S, IEHEHEL T L300~500C DIREE TR
THIEITEN VYT A FELT. REL 2R ZRD ¥ 4 X 13400x600pm? TH DA ST
EHP 4T o 2o AT B2 REPHILEE LRI LD/ Y T R— 3 VBB L T
Wi, 2. 2 3HEMELLISIY A 4 — FOMHE/NA 7 ASVICBIT HEEERBE DR
JEAFH R R T o 60~100KDILVREEHPH TN 78 %0.156eV EARUE L 7= BERHFHE & <
—HL T3, BECK TOMEIXIOVLEL LT, HAENA 7 XHSVO & & ORFEHEREX
#100nA/cm* TH 5,

2. 2 433 ELAISHRNBFOTHBEMRETH S, 2. 3ITRL ZPSHRIZ DY
FLiERL ) MMhvvs.hv 70y Mz 2 DOERBIREFFD. 74 b ¥ - TR IVFH0V4eV
BTORD 74974 I oBo0ENY 7TEHEBTFIREHE, 208N ¢ =
0.17¢V. C 11=0.035eV' T, 74 bV« TR NVFI04eVIEDFRD 74 v 7 4 ¥ T H b
B gpy =022eVE Cyp =0.05%V ' HRONZ, 2ODEBIPRONEDEN) TEHFR
hol220Y a3y FFRNYT - FA X FHPEFNHFLETLHIE, ThbbIYHAF
I ESiOMBIEA 1 D 1 DY YH A FETIOBEENRTEL T, ) —20fEito Yy
VA FARIELTVE ZEERL TS EEZ LND, WY PEERL TWD ON
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IrSi

10'7 =) VR=5V -
10° | .
£
O .9
<107 -
Nt -0l a
510

10 ¢,=0.156eV\,

1
18 20

10'12 1 1 I
10 12 14 16
1000/TU<“)
2. 23 4A9YT9Ah - TYHA FREBZOEEROBEKRE, HHM/NL 7 A5V
T, SO SBON BN 7HI30.156eVTH 5,

0.15 e ——t———————
IrSi [C12=0.0599Vj '/.4
VR=5V 0,570,226V yap
< 0.10F S s
> w0 LT
® & .
a ¥,
‘;-\ /{/"’ ‘I
E AT
£ 0.05f & _
> [C11=0.035eV“]
w4
0 . A/ . 1 . I .
0 0.2 0.4 0.6 0.8

PHOTON ENERGY/(eV)

2. 24 A4YI9h 3L FRHNZFOSERERE. ORI TEDI.17eV
WA E B ) A FHENY TEI0.22VITET 5 ) 44 FHEIGEEFEL
TwaEEibhb, ZOBRNGOERERIZ73umTH S,
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AROLSIT 3 v b ¥4 THRIBOBELIEZS N, ZOESY) 7E» 5185 B IS
Yay b EAY 7RI B OB BRI umTH b,

2.9 & B

a3y FENYTHENGA A =T L Y OREEOF— L4 BRI L T, K
Avb TR SHEEORBES L RE L. PSic pEY YV arvovay b 30 THh
A CEREROERILC L) BEFHREL IHUESECEL L 2HL2ICL 1z, €RE
BOMEILI L 2 BTHROWER 1 RILEFNVERTREN L. PSIFOIEILOFEYEEK
TRE L THBmmDEEE

SR EBERALIC L b 2o TERERTRINS NI0ZA T 2 648N 2 25, N
DI & 2 BETFHEORE HEWIREEIC L VWUETEL L2 EBRMIRL,
T, BFSERREDO—FHELE LTy ay b BICL 21N 7EERE R4 2o

BHEEDORE B E LT, PSivay b3 THRIEBOKXBAFHRERETL. T
PP BN OBREBRTEMBHC L 2B VETHRIBONE Z L2 HRBL 2o 1.
ISiv 3 v b ¥/%) 7 2RV RNERO KRB £ BT L, 7.3um 0 W R 218 72,
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FEIE BHIAATF v XNEFEEESRFOEBFEE T0SE

3.1 ¥

AT %54 5% T (Charge-Coupled Device ; CCD) D 1L 19704E I 28 & TSRS < OIS A%
B En & 7205 BAA ItV I~OHEBRLEETCRILALZbDLEw-oT LW
TH?)o FFIT19724EWeldenH 12 & o TIRE S NHORAL T v 2 NV EMKESFE T (Buried-
Channel Charge-Coupled Device ; BCCD)?id, A D¥5%H1SiQ-SiffHH L 1z v 2 A
TITbN B0 T, REF v 2 VEMEART IR, B - BT - BiEsE Lo 12
BREFHEALTCBY, 7Tu/EBE 2 ERICEREL TO LEXD 2 EkS 2 -Vt
YH A KFIHEN TV %, F4E, VLSIBLEEM ORI & b 2 WCCDEFIA L7 5% <
DHREREEA A =T PERLINZ LI L), TOoFRARIRELRDLNS
£k o TE Iz, BE, BRCTEETA2THEAHESA A~V £ HIHWSL R ACCD
DFFER L CAFE 3, ERVAVIGEL Twa,

—F. BEFRIOFRNER T2 L CCD % MAE b - RIMRELTAS A 7 T(Infra-Red Charge-
Coupled Device ;IRCCD)H . HRitidr DREE L 258 L+ %S/N% 15 5 70 1B H k2 %
IREMN T TEFEIESELLENH M. BUED & T ACCDDKIRIC B 5 FrHERIT O
BULFEE 1% L T L Bvatizv, CODDRBEIFHRBMOBEFE L EM T v
T O - AR ORBEEENE RML T2MET 22 LATFR I A, FRTIME L
Lo RERVEROMMCEE LR RIZTTHEEYNS 2, L2oT, EFE D
AR 25 % VW CORETRE DIRCCD %2 KB 5 7- I CCOD KR OFRAT &
EEFAYRTH S,

AETIE, nF v *IVBCCODIGEIREDRBERAENEL . € DERBISIHEA I DV CFE
fili L7=&E R %2 BB & & bic, ERICBIT 2IEBREROE RNV IHD + 5 v SICkER
T2EV)EFIEREFNVERCT IO LBIT L. KBRICB Y 25 0SEE Rk %
B ¥ %,

oif

3. 2 1BORAAF 4 XNEFHERFOEBIFEDORE
3. 2. 1 HEFoWmELHE
EEICHWFEFIIMED nF ¥ RIVBCCDTH b, ZFOMEXRX3. 1IIRT, thE
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2RBRY VYA HEET, 4oy 291~ 2V TEREIT 5, LA T, 1
47— P TR SR, &7 — Mu2se (M- rb 17— bELT) LhoTwd, 4
Mooy ZICRERNRT & 5 12131290° F O Th, BICRE2HIH" VRV EL D
TN ayx Y TERM LIz, CCDDF ¥ AMRIRT5Spm TS — P &RiZ16.5umTH 2,

CCONDEFTEMOEAIEM 7Y £y MEROEHAVW T2 20 TOFERBBIRT LS
220045 — FVGIHEVGILONA 7TABER G TAZ L L o TH — FVGHDTICTE
BRFVUXNVHEEOREEETEL, RF v vy VHBOFICADY @D & Y Effx
BATAHLDOT, ADENDZBEHORIZY — FVCHO TR ENERF V¥ VHED
RERWEoTHRE S, ANV —ADOEBMIE, FEANBH L VRS h, ANRICIR
GUCREI L TL LRV & 2 ) BRIOTEAIFTONS,

CCOHN % RS S N T ETEFEMIE, CCONRA Y — MO3)HL" L & %% & DR
DY —FVGODRFT V¥ %)V - N T &2 T n YL EU/E (Floating Diffusion;FD)IZ# KX & 1L
T b, CONWHBRI LY VANV IVRASDY =R LBoTBY, Yy bruy
ZORPAT END L VICVRLVARNMIY) £y 3D, BEEMIILESNTL A9 (3>
FTHY Ly MAFI VA FIZOFFREEL 2 ), FDEBRBEEMNIC 70 —F 1 ¥ 7k o
Tnb, CORETDBIETEMIGEESNTL 5 L. FDEOEAMIIFDEDEE (Crp)
EETEME (Qs=eNs: eldEFOEM. Ns ETEME) <L 72552 T.AVEp = Qs/Crp
LTS, coBMNR LR Y -—XFu7OEE@BL TR NSING, C0FE

Tc | 1=\ ——\_ VO
I mr | —®e——r——
TP ol gﬁ_r \__T DO
e _J——-\
"l‘EI F =
VGIH | _ VGO
VGIL— 7 | oR
[ 1—
—VR
1==é=====¥=_l== ==A=L._-_—:== A4
+1 ~ T o =
- ~-WELL L] |3'_18i
INPUT— 64-STAGE CCD . OUTPUT

3. 1 #O:AKRTF v 3V CCDIRRKF i RF A & F O M &,
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ikt FRx, 79—-54 Y 74 72—V a3 ¥ - 7 S (Floating Diffusion Amplifier ;
FDA EIFiEN, CCODHENARAE LTRESL AV N DOTH B, KETTIE,
Crp #%0.2pF T, ¥V — R4k 7 OF3A0.7TH % 0T, FDAIZ B} 5 Ehf — BELIRFEIZ
5.6x107 Vielectronk %2 o T\ 5,

FE TR BLLOCOS)E 4 EF M Az n F ¥ A VMOS0 £ R % 3EAI L 7= 54
ETaL A TRIEL 2. FiVizY ) O VERIE. ARIREE 8104 cm? ® p FE(100)2ER T\
BWDRAKRF ¥ 3O nFEARFHER (n 7 TN) 3V v@P x4 4 EALTERLY. n
AR DEREE L EAEI XF R ZR6Tx105cm3 L 1.3umTH B, CCDD4'— MMk
fEiX100nm & L 72,

3. 2. 2 fEHE

CCD DEERERNHIT Amelio$OIC & o TEA S W/ES T, 1 AL CERICER SN
FBEEMOEE L L TEHRINS, COEELRIICCONOURBIE L L TIES &L (A
LB b DTH B, EEFEOFITICIEXRREAVLIONELTEY), I THIR
EREERYHS 2 LT B,

K3. 2REEEEDSH HCCODAMNORF E2RLIRTH S, HICRT L) I2—5E
B(Ns )OESEMEERLTANTS E, BWHEFTD) bEHD W OMITIREER(N,
~ NP H b, BEOEOHKICE HFRLES (N ~ Ny) PBRTHI SR TL 5,

INPUT

Ns

TIME’
N‘LS N4
o
N OUTPUT
Ns —l— l
R

—+ [

NT14 NT3 TIME>

3. 2 E%ELDOHLECCODD AN SMDELR LIz AN 35T, W
DFTAEITIAL (N, ~ Nug) 25, BfEOH N %I FRLET) (N ~ Npg)
BELNIES,
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WAETOHEN—FE (Ng ) £%dDE, BT THEM 7 v FALOEYERLST LR
EHHELL R B7:0TH D, CCONOLIREIRK Ny i

Nrp, = INp; =ZNr; ' (3. 1)

TERIN, ZORROIEHERDNE ecop & IEIE neep 1.

Nt
€ccp = 3. 2
Mo Ns ( )
Ncep =1 - &ccp (3. 3)

THEALND, TZT Mg REEEY — MITH %o

A (3. 1) hiERELkERDBICIE, NLTE 2k N 2l TS L v, BT
RBEIICHEBDOE 7 v 7ICRAL 28K 056, B4 IR L B 59EF 12/
S hh, BELICAETE I EERTREL 8h, FD10, FRERTIIEFOEL N
PRET BT LI Lo TR L FHEL 720

FLBEROKEVGEAR, BERKIRTFOEMMREICSX 2 FELEER LD,
RWMATNCTT ZIESFHML 720 O KL, CCDANT AEFTEMOBEERHMIC
L3¢ TH I ORHESORIFLZ RET 5 DT, BREKOBERE THOEHNORHBS R
IBE2AQ) LT 5 &, ANEFREET OHERIBA® .

A(f) = A(0)-exp[-Mg-ecep (1 - cos2nf/ic)] (3. 4)

&% 0o, M) ORGST ORIEO B BRI D O FIEERN I o b, T T Tl i3BK
Mooy sFBEETHS,

3. 3RHIERD 7Oy 7R THD, RTFRAVTADINRA - A7 VeFwvi
HHBTHIT 2, HBHIANY FEGOELEREIXISKT, ORORTIREIZF30KICK 5,
FFORERIFEFOESIGERIT 2t =y EHWTERE CHEEMICEEE €L LD TE
%, IEPDIREEBIB0IKITTH 5,
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) ' 1
CLOCK DC POWER DATA
GENERATOR SUPPLY GENERATOR

L

[COMPUTER | CRYOSTAT~_ 3

HEATER
TEMPERATURE ‘CCD
CONTROLLER ouT

IMEMORY/|--{ A/D }-
WAVEFORM DIGITIZER
M3. 3 ERBEOERSHNERO 7R Y 7,

MECLELERE 2 0y 2 - DCEE - AN7F— 5 OESRB L R HESNERN OBk
AERERT ROV IV avEa—y2HVTHETES X I L, HIEREE
EiX10E v b DADEREF L 102484 ¥ FOFEFAE) P OHRE N TS, EFHIEIS
WTHRT V¥ AMELERT 500D TRV —J v 7% fTotz, BRI 0 v 7 554
Lok, 70y 288 (Tp) L2092 OULTFANEM (Te ) 2TLE Lize AN
Ty BERIT, EEOYA 2V ( Te P &K Tpx2048) DI SEDEE L1 A
NEFLB LD TOTT A LT ZHUSEEMET 5 & % RVGHETIATEE ¢ TR
ERTEFEAN LIz UTIOR<BREMRIE TN CFDADIRBHEFIE £ ZR L TES
BFE—EDEMTITo 1,

3. 2. 3 EFBREROBEMKEN

3. 4 CEEREXORERFUELRTY COBEOREIZMAE Tp =40us. Tk
=0.5us. Tc =81.92msTdH %, FiR THOIEIEIRIL1x10° L FEHITE | 200KEL LTt
12EAEEIZAR L Uz, 200KBT TREGEIREIHRT 5 2 DDRMERBI AL NS,
1 DiX200K 2 5 0K DEBRFR T, ) —2390KL T OBKIRII TH 5,

200K 2 5 0K NIRRT 140KFHA AN — 27 oA b, ik h iGN - &k
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1 1 1
Ns=1.2x10%
o 08 TP=40us -
© TF=0.5us
(% 06 Tc=81.92ms |
7]
@)
-
4 04F -
<
|._
O
= 02F -
0
0 100 200 300
TEMPERATURE(K)

M3. 4 SEXBEEROBREREE ANESEMNKIL12x10%]lectrons T, §FEH2 o v »
JER340us, BREY 2 0 v o S TFAh RERIE0.5us. 7 — 7 AIJEI1381.92ms &
L7z
P OWFH CIERERBAL Tvb, COEFTRY— 7 I2BIT 535K FHEEINR (0 #H
BT 5 L65x104AHHB LTV, TOMBIRBHALEZY Y a0 R E EEHITKE <
T2, 3. 51, CORERBTHOETHNBERT. HIcAbn? LI, iE
EIRENREDET & & HITHAT 2 HiRfl CRERNOBREL W IR LSO H 5132
HR (NG =Np) &%oTwad, BEMET LERIMALIEDS & Ny > Ny &%
DI40K T TId NpidlZ L A EERRS Wk { kD, BLICIREEZ TIF2 LIREDET L &
1T N A L. FRICBI DHHIGETS {,

OKLNF OB{BIRAIR C 1t IR BRITRENET & & b ICRBUCHA L., 0§ 5 14HA
RSV, 3. 6 ICCOREFHBOETHNERL TR T. COBEL. REVKTL
<‘:i> I N & Npy OXFRPEIEC R 505, NpRREOEBT LL IR TAHEMER S
TV, SHIBBTIRZEFRIERCEHELLZ 2%,

YOKELF DIREHRB CRFLEDFHE b T 720 SEREH3. 7R T, BEIEWEUE
25kHz ( Tp =40ps) TANME T OB B ERB THRIBILL TRLTH 2, ANMET
D JEE BRI R NORIBEEEREICL 5 FI3IZ—ETH 255, BEEIS %
%13 EEIRIC BT OlRIEIVN & (2 D | BERRERERSEL TD 2 G s, |
3. 8 IRHHIRIEDE S ABEEIKEMERL b 0T, EHIEIRX (3. 4) K749 574
VIO ETo R TH B, M3, SOBENILBONLERIERIE, 3. 6 DRSS
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TOTAL LOSS(x10%)

TOTAL LOSS(x10%)

55 o 000 1 0 00

N e o

0
100 120 140 160 180 200

TEMPERATURE(K)
3. 5 200~90K®¥mEIHKE KRR BT 5 B,

30 40 50 60 70
TEMPERATURE(K)

K3. 6 90KLLT mExkif sl KimEsURIc B 5 B,
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NORMALIZED FREQUENCY

300K
sax B
ouT 50K
skl

43K

fc=25kHz
X 3. 7 90KLLTF D#ndigdct KRR B 2R EH N, AIMEESDER
12 CCD D ER R i $(25kHz) THEIL LT 5,

1

o o o
A OO

NORMALIZED OUTPUT
o
N

fc=25kHz
| | |

0 0.1 0.2 0.3 0.4 0.5
NORMALIZED FREQUENCY

K3. 8 9OKINT ikt KR SIRIC B1F B 3CHUCEAT 5 ) 0 W BliAr e K
iz H A F R MIBEBICROGEVIEET T 4 v 74 ¥ 7 LI HEREETH 2.

0
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BONDBHODELYRVELER > TV D, THIREFEAN CRABBOBAKETIH/ A 7 X
BWE AN LD LRIEORRYDHL1:DEEZLND,

3. 2. 4 ERXAKOIREH SO

R RKIICCDD BRI K E KL T 5, STk, ERBRIKELC 2B 2
DORERIBICBTEHBz oy S/ (Tp ) |\ B 9y S LLTHDEH (Tp ) .
F—5 ANE (Tc ) PWERBRICB LIZTREBCODVWTRR 2,

TREE A200~90K DIREFUR T3, XL REFE 7 a v 7 Bl & 7 — & AEABNIAKSF
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Y. TP O - BEOHEICOVWTRRE, TP OISR - BEOHELARS
owICK3, 1 ERTE%EHT3. 2LRALHEDET 2R LSH ML, &
FEK3. 2 21ERT,

#fNo.a, ¢, did n T TVORMYHTXTY Y@)T. RED, c. dOMBUIH 2450
DR oTWV5B, THITE S %o TERRE D, ¢, AN 2MFTOHRLTE Y, [

#3. 1 (KR SRR TR AT,

NO.| Na(SUB) |DOPANT| Na(n-well) | Xi

a | 1x10"cm?® P 1.9x10"°cm?®| 1.3um
b | 4x10™cm?® Sb  |3.5x10"cm?®| 1.6um
c | 4x10™cm® P  [3.8x10"™cm?®| 1.3um
d | 8x10™cm® P 6.7x10°cm?®| 1.4um
e | 8x10™cm?® As  17.2x10"5cm?®| 1.3um

Na, Nd : IMPURITY CONCENTRATION
Xj : JUNCTION DEPTH
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UBRBh 4t CRREI T 2 S EASTES, THLN L &5 12, FWIREIH I LR T
DILERIAVNE (o TB Y, L VKR TEETRE: C L 2% %, a, ¢, dDMTIRAE
I L THI0ES ORI EE S T b,

DERAHYOWERDOZEYE 25, FENobD n 7 TVITAFMIZT ~ FE ~(Sb) T\
HENoeDAHMIZ L FE(As) TH 5, PHMREITOWTIINobE ¢, Nod& e EhEh
ITZE LWl E o TWS, PIPHERNIR 7 Y FEY, Y ¥, EEFNEH0.039eV, 0.044
eV, 0049eVTH DM, 3. 2 2T & ) FHWIREDF CIREE Tdh id, WU HN R
Vb OO EFEIRIFEVENR T WD Z L3550 5,

A OMER L EOSIRESHEL TRLZO DD 3. 23TH5B, M3. 2313,
3T FTHE TRD 12 Teep DAOKIT BT BT (7213 P9H) HOBREMAFHEERRL 2
DTHbB, VYDORHEDF— 5 &) Tep it n YTV ORFYimEO B ( N2 ISHEW) I
o TWBI LD L. EERD e i) YOHUPOTRENLDDIVREL, TV F
EVORFERFY VL DEL L o TS, HENTHEFOTMBEM DN DT X —5 HR
FPYORBUCE 6L ERET 5 LAKTH—APDREDE G, Teep X7 VY FEX, Y
V. LROMEICKAMNET OB 2D L FHEND, EBRER TR, YV RTVFELD3S
5, eRIFY rm2UEL Lo T3,

DERLTVYVEROEBICOVTENS, 3. 241K3. 1ITRL7ZZFEHNo.cO
KT OIRRBEOET 2 0 v 7 IRIGKFEE 2R T BREISM13Tp=40us. Tp=0.5us. Tc
=40.96ms T AN EHEL1L1.2x10%lectrons T %, SFE) 7 1 v 7 DIRMFIXSY, 10V, 15VEL
7o 7Y YVEBROKRE SEERE) 0y 7 OFBICHEIT 225 Chicdol THELE:
Huvz i VKRS EHSHEI N TYS 2 P00 5,

B3, 251 Tp=—REE7H Tpler=—ENRHTOMYFRL LS DEREY 7 1 v 2 iRIF
BEBERLEZDDTH B, T THWE: T 127V YV EROMEDEEMED SHFRIIC
KD7:b DT, Tp i T =—EDHAIX0.5us. Telteer=—EDHA T 7 0 v 7 iRIE
5V, 10V, 15ViZatL TENRENS525us, 1.42ps, 0.5usk L7z, BHEREII46KTH S,

Tr =—EDBEIIEEZ gy 70RO AL &b ITHIBRRERBDEL 2o o2 ki
T AEEMR LMD, 3. 3. 4 TRRELHICTY VY VEROHIRIBNSE DT
W72 THB DT, Tpfeer= —EPHAIZ, WY FRL DB 7 0 v ZIRIEZ AL S
GTCHIFEAEEALEV, COKEDL 3. JKRNEFNVORUELZRL T2,
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TOTAL LOSS(x10%)
- N w A OO0 O ~

(@

30 40 50 60 70

TEMPERATURE(K)

3. 22 HORAARFY RVOFRFYERE. THYoEEHEEIE R OBREKFECS
2 5EHE, a, ¢, dIAKHH) ¥ CAHWIREE L £ £h1.9x10%, 3.8x10%,
6.7x10%cm3 T H 5 o bIEAFWATT ¥ F € ¥ CAFMIERE H%3.5x10%m?2, el
A e RCTAHYBREEILT7.2x10%em> TH 5,

| L

w

r_" 103_ x2.2

z — S

= -

v [

z |

0

O e

w

= —

e

Zz .

0 107

N —

g_) e

= —

LLI o
— T=40K

108 L1t NI

10° 10% 10"

DONOR CONCENTRATION(cm3)
B3. 23 HORAKRTF v ANVAFYOSFYERD O OB ER
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7
P 6~ CLOCK
D AMPLITUDE
25'_ o 15V
D4l a 10V
§ o 5V
| 3 [
hat
o2
l—

1 ——

0 1 I

30 40 50 60 70

TEMPERATURE(K)
K3. 24 BB#zov s @BESEEELOEREICSZ 2EH,

Tr=CONST. Tr/teef=CONST.

T=46K
M3. 25 WYERLEHOEE 2 oy s BFEEA. ZFFOBERER4KTHLH, 710y
& O BT B —E DS TIRI) IR U EERSY 2 0 v 7 KA
T BH5 20y 2 OVHTFH) N L BEERO A —E D& TR, Y
BUILDERE 2 oy 2 BEICIZ LA EHKF L T,
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3. 5 &%
FNEA A -V VY OBEBELBRERTH 2B DRAT v RIVEMKSEABCCD)D
EiRIC B2l g 7 oy 7 B, g oy 2 b TH IR, 77— 5 AN
WENS A= L UTEHMIEL . KR 81 5 LB R OREMTYE L BB SR B
Y5 EFPVERS Lz,

BCCD DR A4 D IABEHAEVE K 200K 2 B 90K DIRESIR & 90K ML T DIRIESIAD 2 D0
b 2 REFIEE b Do 200K 590K DIRFEFIE CIIEREIE KT 140K T LI FRk R LD
E—2 2%b, By oy s @i 57— AR E ST 5, < OMmBEHIRTIixERT)
oy s @RIz E, $7:7 -7 ANBAME VI EEmEREPDE b, 720 &
DR IR T IHIDLRR T 7 0y 2L T BRI L A LERFE LRV, —H,
QOK LA F DIRFESAIR TSR IR VKT & & b RIS K LM OMEm 2 /R & &V,
C DIREEBIE CIRRIARI IRy 0 v s BHIESRE vy S BT Y RRICEKEFEL T
B, 200KH HOKDIREEFIRIC BT 5 EEERK O L 3R % 5,

200K 2> & 90K D iR FIR D IEREOMK DRI NNV S D b T v I L B FFEMN
OHHEIC LD HbDTHY, bI v IRLOBEHOBMINNERDRERFELEL S LI
&0, BERIRK DREKTY L BRB R MHR TN T 2 AT E D, WEIAKORE
B L UNBEHEENEI OB ONE DT v SO XV FHEMIMEE TS 50.28¢VTH
%,

QOKLL T DIREESAIR C DI OB KITOAAF ¥ RV EFE L T2 n st (1
V) DEMN~OEHRBEHTOHERRICLZbDTH D, DA, ENIHES hb i
PR NDT, 7Y Y IEBRICL BPoole-FrenkelFRT + T v TOREBENET 52 &
*EZERTILEVH D, 7Yy VBEFEBE 20y DML THEIRFMICKEL D, &
O 1118 o B B E FUI AR OB RIS R T % 5o

PLEoFHE - TR E b L0, BEOFRIRA A — T & Y OBEREHIATH 590K
DT ComEEng@Ek e et L. (a) ROAFWHEN % b o - AFH £ DAL T v
AMZHAVD, (b) BORARF ¥ ANVORFWREL T B, (c) 7V JEREM
{Th, CEFAMTH BT L #ERBIHEI DI,

[
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BB 12851 L EEARCCORIME T X — & > Y OBfE & 5

4. 1 # B

Yy avEBRICHAWRY a3y FEFAY THRIMEA X — V2 2 i219734E 1 KE O Shep-
herd & YangiZ & DIRE S 070, 6 13, EMEELIT I RINRA A — Vv v otRE ki
EYBDHVERTHRTRILIREBBRENY M THE I LIER L. BOREY—HD
HHTE2Yay PENYTRESZEHAVE L CRTUROE VLAY AL W
FIREA A =T 2 BECODOPERTEDLEE Xz, Yay b)Y TilRMEA A —
T YY) a3 VLSHEHR VTS ENTEBDOT, )Yy 28EDE
BAYRSTHDEAbRELBNTH - 72

1I975E XD TD Y a y FENYTFIEA A - T v ELTBEWAG I L - ¥
VYA FERWIAERDY =7 - 7V A 5E &hd, THISH E19784E1CiE. 3~5um
HWCEEDHLAEY Y F A FESHEMAV256WFENY =7 - 7 LA L25x50WFED 2 K
LT VAPRESN TS, L L, 1970FUR SNz a v P F/0) 7HREA 2
— VeV HREVERERE AW LOTH ), BEFHIRIEEIEL. BBEHECE
DEEHTRELR 2 RILT VA BV TH T LRERBO L h o7, £, 19804E1E
WCAD Y3y b &N THREZOEREED WEALS & HENILIREEOC & ) BTR)EH
TRIEMCEEE S NB &, Ta v PR AYTHEIMEA A= I U S ERHEELICRLEL
e AR E LCEHRED D L) kot

ARETI, Yayv bEA)THRINEA A -V L D RNERE R EFMEL. B
R OGR4 A=V MR TFRTE L L bIT, Y av VLS %
FAIMTIER LA V5 —F 4 VEACCDARPISiY 3 v P ¥/8) THIMEA A -V 4D
HAEB &L UFHERR IS oW TR B,

4. 2 FIHFRETT N

4. 2. 1 FEBNLHEEETNV

FRAVERR 38 o TE 2 VERETE R\ HE B SF A EUE 75 (Noise Equivalent Temperature Difference
:INETD)HdH %, i, BfgdiE O MTF(Modulation Transfer Function) 2 BIIC 72 & 2 Wi
BOKERy —4y VL L SMFLRILKE S OB HENEE 225 -4y + O

65



FRIOTT 2IREE L EH S NS NETDIARIMMREREE L L N2 N2 REE(L 2
AbNBPEVITLERTETHD, TTR, 2RTEHFIEA A—TJ v @A L
AR L FRIBIR Y AT A E A, T a vy b)Y 7RISRV TEBTEEZNETD
EBET %o

4. 1IHPALL-BE VAT AEFNVERT BH—%FR (FRIBE Ts ) KB
N2y =4y b (BETr ) OFRMENY -3V VX (FEF, 88 1o ) 2HV
THIRA A =D G RIS END, FIHRA X =T 41k, TOBTHR (ng ) .
BRI (1) BRI Sp )RIBLTEFTZHAL, chEE= % LICERL THIN
2179 o BRIHBFICASTT 2HRNHED S b L v XOEERHFND & ORANERET 2 12
WIZT =W F Y=V F (GRS LR OB 28 2 72 488F D) 2 — w2
2, A=V FY—VFDOFHER (nep) b VAT ADURIIHEL S5 X 5,

M LERE Y AT A TCRFEIRA A -V VIR VY X2 BLTANTAERE S
=7 b L DHDHZEHAGTL, PN SOFARRIEL AT LEV D LTS, &
DIKIIX100% DEAEE b o LFHANEEHFREAVL I L TEREN D, $72, 4 A—
VY LDy -0y FOBORKE SZTHKE MTRIZ & BSNDOHLIXER T 5 LEH
BVET B, TODL D LFEMEERECBWCEERLEY -4y Mok b 1 BFRICS4e
TAHETHEMM g & nr T,

LENS COLD SHIELD
(F10) ncs)

TARGET

ks MONITOR

(SMN)

[———b
AT
IR IMAGE SENSOR
(nE.ts,Sp)
BACKGROUND

(Ts)

4. 1 BHALL 2R EE 7V, BREEEORBICEEEFAANIA-F L
THIERA A =T 2 ¥ YOS RTHIE M), B t). BRI Sp )-
KR OFEF) & BB R (o). T— WV FY =V F O (nep) & ER T2 L EA
H5bo
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2

nB=E§D—t§r L(Tg)- ngdv (4. 1)

r\a
n'r=m Ly(T1)- ngdv

4P | (4. 2)

THZbND, 22T LT FBRETOWEOBET 2867 + + Y BEHL v1, v2 Bk
BEBO ETRICHY T 2REBBTH 2. FIMRRETIZY —7' v ML AEFTEHERE
FODE A FERODLIEREFALODT, =4y F L BEROBEEZENZTNIILEKE
{ v e &,

An = (ngBAT—dnB(TT-TB) (4. 3)

%%, dnp/dTIIpESrImBERREE LT h, MALRER(LIC X 2E5 BB OLILEE 5 2
5bNDTHbo —H, A¥ +7 A MIBAIRERED T 2 EFTEMBORLOTFRE
BT 2EIG LERS N,

1 dng (4. 4)

THEzZ LN 5,
A A=V ORETIHSTETE n LIMIBERE D ILHTS/N=1 CHETTRER IRE
E4 L bENETD%2 5 256 DT,

NETD=$§‘; (4. 5)

b ARX—TEVHYHNTEETHIHFICRNAVAELLOFEZLNDHH, HANE
KEIBREB OV 2 v MEEISEMOLRETH ), ChERTRL AR LR Z2 S5
ZBo BIMEBDY 3 v MHEF nus i, RBBFTRETLFEFRTROTFHRIEL <,

Ny =V (4. 6)
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0.1

NETD(K)

0.01

0.001* 1 At 2a2al | Ll b2 2 00

10° 108 107
BACKGROUND SIGNAL(e)
H4. 2 HEMLZSEOERESERELZOERESTEMNBUETYE. 3 M5 2001k
0.05DIGEDETE i,

b, (o T, BN LKECEET 2L A -V £ DONETDIX (4. 5) &T
MEr > a vy MEEY I v Mug=ng) B LWL TELN,

THz2bN5, X (4. 7) ITRT &) CEHAN LGS, NETDIERETERNKEL 2V
FALDHTREY, EREFTEFTROFHBICKIEBIT S, 4. 2123V FFR bae
0.01£0.05D 355 ODNETDDEREF BEMBUEFE LR T, CORD OH L ify=001 D54
NETD=0.1K % #5356 729 12131 ~2x10Pelectrons D HF R * LM T E AN MWL E L %
5T hb,

4. 2. 2 vavbFENYTHERMNEA A=V Y OHRETFH
Tay FENYTRESZBTRETFIE T BE2ETRLZL I IS

2
(hv - ¢p)
ne=C; e (4. 8)

THE2bNSE, ST TCREFHRERLIBFIINAIEHRT. X ay FENY 7D
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TE. WX 7o v 7 8. ViR AFEDEREETH 5, L, iZPlanckHICHEW

=2 V2 4. 9
LD c2 exp(hv/kT) - 1 ( )

THz2z bbb, ST, clIBOERE, KIZRANVYT VEHTH D, Ya v b FNNYTERE
BERACTBEONRESEMBE (4. 8) . (4. 9) X% (4. 1) RiAAT
ZorickoTiEL N,

v2

2
®Spts Cy V2 (b - ¢v)
TR | epmvkg -1 (4. 10)

vi

np=

EuBD, Lyid (4. 9) RASWSR LI, GHEEM (vATKREWHIR) TREUCH
L5250 T (4. 10) ROBHSHBOLBEEERELTHEV, /2, WEEZXTW
LI T hv>>kTg TH L5906

b

_mSpt, C KA TR* v b
kTB) (4.11)

ng = 2 Ty + 3) exp(-

EBITE B, N T EGW=025eVOBAENERESTEINE ng O RIREKFELR4.
3R, CORTRERIBEIOKNDIGENETEMEE 1L, TN TAHTES

BIEERL TV 5, I ETREKIOKEEOERBEOE(LEZRT HLEVDH Y.
10 T T

NORMALIZED SIGNAL
=)
L

10° I
200 250 300 350
BACKGROUND TEMPERATURE(K)
Bl4. 3 TaybINYTHRIMNEA AT 20 S OERESTEMROERIBEMRIENE,
ERESEMBIEREBEIOKOBDMEE 1 L LHHETR L. /SY 7
Ei20.25eVE L TW3,
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DGE 2HULDOERETEOERMASTFHIND,, BIKIRE THFLNEID %152 200K
BEMALEL) LT LBRFRTLZENVERBESIRET 20T, JRWHRBEHAT
T HRERET L ICHIFFICRERYAFI v Ly DPLBICE S,

(4. 4) REDTay bENAYTRESEEHVEBEDOI Y FT X M,

_ 1 [@vkTy) +37 +3
T8 (oykTe) +3

Y (4.12)
E%hB, (4. 12) RITRT LI, Yav Ny 7HRESREHCEEBES IS X
MEIN) TEOLDBEICE S, K4, 41¥ay b3y TRESYAVWEEEDa Y
FIA MDY TEEFEERT . BISRT L 1S, /XY 7E0.22 503 VOFEH T o
v P77 A MX0.037H2H0.049DHEHFICH H, N TEOMAKIZL Ao TIV FIRFHIY
KB EDBTH 5B,

Vayv bEANYTRESEHVCEENRIEEO Y s v MEETIRE 2EAAM R A A —
VYD ERTEBAICEONBENETDIR (4. 7) 3R (4. 11) Xk (4. 12)
AEAAL T,

NETD = h3 Fc v (u/kTg) + 3
% Sot CL K2Th ([(9y/KTp) + 31 + 31V exp(- y/KTp)

(4. 13)

0.05

|._

o)

<

= 0.04

E 0.

o)

O o .
i TB=300K |

0 03 | 1 1 I

'0.20 0.22 024 0.26 0.28 0.30

BARRIER HEIGHT(eV)
4. 4 av bINYTHERMEA ATy H0I Y b5 R V0N 7TEKT],
RIBEI3300KE LT3,
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1 - I 1 1 1
TB=300K
F=1
ts=16.7ms
Ci1=0.1eV"
$,=0.25eV

01}

NETD(K)

0.01

1 1 1 1
0 100 200 300 400 500
DETECTOR AREA(um?)

K4. 5 HRIBEE0KICBIFZEBHLY a v b XN 7HRIEEA X — jtxﬁw%ﬁ
LB ORI BHEERT . -2 Tk, THEEN£16.7ms. BEFIRERE
0.1eV, /XY TE%0.25eV, BERDFfEZ 1 L LT3,

b, M4, 51 t,=16.7ms,C;=0.1eV'], ¢,=025¢V, F=1& L72& & D Ty =300KIZ

£ HNETD R SFRAKIFE 2 /R L 72 b DT, LR 0BRSS 1T 180unP DR

2R TEM L0 L % 2 5 N ANETD=0.1KANEBUR 2 & L H3550 5

4. 2. 3 FEBRORIREE

EBE OIS T, LIRS ABEN LA I B s ¢ 2 BRI (D
PEZbND, HEEFHILOER & L TRAFFIROBA, FHEMOBEIM, HFOHEM
Ehdb,

ARSI KR OB U v ZEXRFROBIUCE W BT 5. 9 LERPEER
BHEMBI LB E G A EZ20NEH, RILLDEIS 0B PRI bZEL O
HZOTHREHEEZEX 2BARIVIIRALOETFEELTEY,

FHEMIAEXEDOASFEHEERICLVAE LS, FAXOEFERRI-VFY -V FD
BREHC LB DTH B, 4. 2. LITRLZZ L) THENRA ATV HiRIE VA T A
T 2B R ORET S RIHRORIN T B 720, 4 A =T U BLEHTFUSN %
Rt Ia—VFy—NVEFEFATS. a—- NV FY =V FRFEREESIER L,
EW DO DFFG L TIRIERDI VL) ICRET I ND Z LA EF LV, FRIHERA A —
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T Y OBFEHSFHom DF A X F§0720, HEMLEH CORTEZHRL LI LT3
ERHEDOAGTEFT LI B, FHEBIBELTIRI -V FY — N FOBELSMC SRS
HNTORMERFREHOTTFTECLBbNEH B, b ) —D2OAHEHOREERTH
BB O ERIERFOBEEEIC L > TRECEET 24 BERICL > TREL -
B O AEERIC L o TRELZBH LRJIDOPBVDT, 4 X =T & 4 O4FHEEH
TRERBEETBEMMEALAC L L& ficBilish s,

EIOGRUZAHEROB AL TRTRIERD Y 3 v MEF2NsE5, kit ay
PHEEF IR Lo RTOBME (FROERE 5 EMNE &L AAEHROM) 0FHRIC
LV, B, A A=V VYN TRINFIL 7Y OHLE LB S h2EEE
WP FL 2 VWRALZ LT 2 E 2 B UEND D,

BEOFNEA A -V THAU SN DRTFET 2 AR LEWN Ky LFOY
RIBEEFETHZ, AEROFBEE 0, APTOaV PR MY ETRLBNS
% 53 1R BE R BE I |

%%¥=m-vnn=Yﬂm' (4.14)
10 I T T 1
TB8=300K
(?ACKQﬁ?UND F=1
X ts=16.7ms
o T\ ewe C1=0.1eV-" —
|._
L
< 0.1F
BACKGROUND
x1.0
[READ NOISE
Oe
0.01 . . 1

]
0 100 200 300 400 500
DETECTOR AREA(um)

4. 6 AHEMERAZLHETICLIOHELERL -V a y FENY THRIMEAS A —
7t OREE SR 2 (NETD) OB b S R . ERNMIX16.7ms, &
FEIRBEEUZ0.1eV . /N 7 EI120.25eV, HFROFEIE 1 L LTBY, BEE
5 OEABIRRE D 1,565 T A 72 LB AS00EFIT % o 1254 LN LI &0
BERLTWS,
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LRTCENTE, ZALLESTE mpET S L,

' nB' + nNR2
Y- ng’

NETD = (4. 15)
Ehd, M4, 6 3AHEMEREDETERMDO.5ME, G2 LETL500EFOHE LM
B2 5A D300KIZ BV ANETDOHE 2 RITHTH S, < & Tk, HERDEAFIT100
%ELTEY, MOLMtRK4, 50BELRALTHE, BEL S ORI SH
FEAVNEL BRI EHE L o T B L h b,

4. 3 A>8—54 L EFHRCCOFINGT X - v OREHEHE
4. 3. 1 FETof%

4. 2WTRLIZETFNVORYUEHRL, Ya v bEAY 7TRIESFEZHTERAL AL
DYEREFEHN KD & L 2HERTH0IC, Bk A —TL VY OHAELARE L
THWONTE A v §—F 4 VEFECCDAL-CCO) ARV /27 a v b 23 7ok
A A=V h %kt - RMELY WEKII256256H% T, ERMER608D ) » - 4~
$—L—X - E—FTEMESBGA. LY - T OWESAIERERRTLI &
AR B, RFOMERICIRI0:1 DM NEEE LAV -0, BRAFZLEE (1FFOKE
&) FI0mmAICHIRE N B, to T, EHEOY A XEEFOKE E510mmMA YN E 5§

4. 1 FFoai

ARRAY SIZE 256x256

PIXEL SIZE 37x31um?

FILL FACTOR 25%

IMAGE AREA 9.472x7.936mm?
CHIP SIZE 10x10mm?
V-TRANSFER 4-PHASE CCD
H-TRANSFER 4-PHASE CCD
INTERLACE NON-INTERLACE
I/10 PIN 24

DESIGN RULE oum
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BRSO bALF ¥ ZVCCDEAVTWE, ¥4, 1 CFEELEFOHELRT.

4. 3. 2 FETFOWEBLEME

B4, 7TEELARFO7Oy JERT, BRI 3 v 3N 7RG, P>
A7 7—=4—}, EEHCCDD 1 B&452 5 %%, WML L EECCDRAKHICAE Sh, £
BB EEBECCDE }I YA 77— =L o THITRTWS, COEFI/ vV -4V
F—=V—R - F—FCEETHDT, bV AT 7= — PETRTHE—~DERBZ7 Oy &
@DTHBE NG, T/, /¥ AV —VL—X - E— FTEfESE L7202, EECCDIR
1H®R 1 BBERE THLEND Y, BEIL2568 L o Twd, [P, ¢VI4TRLI=DIE,
FEECCDARET 570D ADOEBI 7 u vy s TH5B,
HEBECCDIIKFCCODDHRIES L THB Y, AFCCDIT & IRE S W T & 755 El
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A XA =Ty Y OEMESIE LIE LITHEROMKTCERINL Y, BAENTVE= S %
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PERELZRELL D,
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FEIELD T V—AERRA V5 —L—RARAIELSO N T) v FERODA A =T
FIBETE TV D, &9 LzARE W TIEROIL-CCDARIC LERBAOR DK & Vwifst
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%,
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Ao CORTIEITI VAT 7—4"— FRVCCDD Y~ M EEBOIEE I IHE O 12010408 L
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—F) Y 7iE%Ws « VCCDDF v 2 g% We &35 &, BRHBOEFEDEST DA X Xp

Yp i,

Xp=Xp-2Wg- 2W1-W¢ (5. 1)

Yp=Yp-2Wg-Wi (5. 2)
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Lk, o THRHZEOAER A Sp 1T,
Sp=(Xp-2Wg- 2W1-Wo) (Yp - 2Wg - W) (5. 3)

Thh, FAORFFIE,

FE=—Sn _ Xp-2Wg-2W1-Wc) (Yp- 2Wg - W)
Xp-Yp XpYp

(5. 4)

Lish,

BB TREFTEIY 3y MRESLF-FY VY 7OPNEADESARICERS WS,
BolHlih—F) Y 7ERFHRSBAORRE pB L 0RSFREMINGALL Ok
FREYEHL, V- F) r 7ORHYRESHTEVE T L, REFICER/TELET
BUREY 2 v FRBELH—FY V7 OTHOM (Spsy) AT 2 £ X TE v, [
5. 126Spstit,

Spst=(Xp - 2W1-W¢) (Yp-Wp) (5. 5)
bt b, CCDTERTEXIZTHBEREF v+ ANRLERTEICCDD 1 B 0ERY —
P OTERCHEIT 2o BIOERSBEOIEL B )Y -4 7 —VL—2AFK TR, VCCDiX 1

MECIBRELD, ERMPLELTRIBROINEY WY TEIONRKLEZOLNLDT,
VCCDD 1 R4 DEHRIOWRE Scst 1

Scst=YpWc 2 (5. 6)

b, PHRKRY: ) ORKIUREMEZ KT . VCCDM qc L35 &, Bilids
EVCCDIRERTE 2 RANIREITE Q@ £ Qc HEIEFN,

Qb =qp'SpsT=qp(Xp - 2W1- W¢) (Yp - Wi) (5. 7)

Qc =qc'Scst=qc YpWc /2 (5. 8)
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rHVEE. RUSBNOKIERKIBREFHEINS R DEDT, A A —TJk VYO8l
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AMEL T o 356, DITHM S 2RBEMR L T 2072500 THREIZEYT A XofEd
WCEb B o MR HBILT R I CEHNTELRVEEZ L, HETVEBMBELb o 72
ay FEN) THRIRAA -V Y OERICE, KERAIUREMRLHERL -
FROFR LMK CEDIH - LHALLAROMBIATRTHL LEZ LIS,

5. 3 TEHRE K EEF/NT A0RELFAORRENIRET

FORZ2ED L HEE L TEHICHLN TS LDIIMOSA A v FERWTHEALT
MOSHRN D B, TOHATIX, HEIZ/NEAEMOSAA v F L 2 KO L BLARD & THE
BCE, IL-CCOFRITHR 22U LORAORSEH/LN LD, LI L. COFKXNTIRKE
LIETHAEEMOSAA vFT) £y FTARFIIEETEMOS T VIR DA VP
BREL - 25, BIROYa v RS THEMEA A -V 2 VP EHET 5
10°BFUT DEBROEIRTIL, MOSHADHREIZMRILZRD Y 3 v PHEET THE L TH A~
USSR EREDT, Yay MEETY I v FCEET AIL-CCDARUHATF &
%5,

CCDARFIFH L7 b O CHORELED A HEL LT, 94~ - 7TFVAHR (BRidir s
FEHENEEETFOETENOBREEKFELIA VBT IARN) OVIXTF47 -4
— MRS R =TV IHREENTVEDID, COFRATRIEETS:00F ¥ FIVADE
RAFEFITTG L 2 B 7200, REMFM REOARIFICAIES D ) . FICKRE LHEOT L AT
BAMmE EEZ LN,
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PAOR A MBI E D 2 LT, ALEWHELE B TR A -V T L
CAWLNBENALTY Y FHRMNY 3 v FFNY 7HIMRA A—V v ThREF SR T
Wa, BET T, 40024EEDNA 7Y v FARY a v FFENYTHRMEA A -V &>
FHARENTWEY, CHORFTIE, F—F) 7 LAOKESEHEELH ROR
84% % EBL Twb, LHL, N 7Yy FAREBRMR - BE CrREN D h —i) %
BRICHWA Z LiREEEEI bR,

::vu‘Lum&tﬁ%&WWKEE&%L%ﬁ%w%ﬂﬁ4x—v«?#%iﬁ?
LODESHEAELETF L L TENRE LERI7/34 X (Charge Sweep Device ; CSD)
WEIREL, IhEHVEREERMEA A — V2 b OURSEO TS L BT 2,

M5. 3ICIL-CCDAR &CSD % EHEREICA V2R DA A — V& V4 OEE BETR%
ORI B 2R T, Kb, WA CRL -k EL, O ($7:13@) TRL:
Wl S EEBEWEEARTF~OETENOEE2HHT L I X774}
ERL TS,

IL-CCDAR TR, BIC/R LA L) K—E0ERKFIERAK I RTO T VYA T7 7 -4 —
P ASEIREICON S, REBIRER SN T ESEMIVCCDIRTEAZ S B, MTIk
VCCDI/NELNRT YD EIIRLTH B, VCCO TIPS 2 RT ¥ v VHRICEM L%
REVOIRRETIEEEITR o TWLD, 20L XL DESHFBEVICRE ) Hbizw
ERLeThiF i blv, b LIRHSBICERL T A E5EMHEECCDD 1 DDX T

D/E/TECTOR < ¢T
IL-CCD ﬁ
TRANSFER GATE
%\ N . ~
e/ W e/ \ed/——vcoo
oT1 oT2 0T3  ¢T4

STORAGE GATE

POTENTIAL BARRIER \ ’

5. 3 A4 v¥%—95A4EEECCDAL-CCD)AR & B & & &(CSD)HADIEH EATHRE
D HE,
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VIR VWHBPIKELEN WE,| BEEMBEORT VY vy MHEFICEE L, Thiats.

2RI VI VTR R D,

—H, CCTRETSHCSDARE, IL-CCOAREBRLY FF VR T7 74— MiER
FIIRT DY 0y 7 @TI~¢THTHE EN, T4 ¥ - 7 FLAFRDA A -V H L
TEET %0 1 AFHBRIC/ 12D VAT 7—=4"— FOZRIEIR SN, FEHEMN
T (COBREEWIRERZ T2 UTICORX2BEDRFMALCSD L AT %) 13/
Z1ODOEEDETEMOADHAIEENDE, ITHEIL 2FHDIF V27 74—
FOBZBBONEZSTBY, ZO T VX7 7 =4 — MR LRI OESEMHCSD
PHCEEAE S N RRERRL T, CSDIC BT % BTG AL & LS8R & o TT %
bid, COME LML, BIRLE LD KRTF ¥ Y % b ORERE £ 855 7 I BT
ST LT, COBEIC KN EFEMAWET LA NBICRITONI-FEOKE 2
ERY - MOERES N TWL, CORE LR 1KFEHMIC 1 BfT 2 b 5. ERY
— MZED b M AE FTER IACTRAAENICKFCCDICIRE &, RFELZE N,
COMBEIRE Nk o RN BIIETEREZHITE Y. CSDATOESEWNDIRE DR
e v,

BlEsR~7- & 312, CSDAR T | BEBMEEETF LKL 1 DOKE KT VI v
HELL, TORICHE—DREBP S MEFTEMOARNEALEENDL L) KEMESELD
£5. 1 A% —74ERECCDAIL-CCD)AK L B & L H(CSD) RO E LA

B, FIELD INT. tFRAMEINT.X ZhEFh 74 -V FER L7V — 0B/
BRABVELET oA ERT . BRE L BMEHIMETEKRL Tnd,

IL-CCD
ARCHITECTURE FIELD INT. FRAME INT. CSD
\\\ 3

LAYOUT \

N

7.2pm

FILL FACTOR 19% 29%

RESPONSIVITY 1 1.5 2.3
SATURATION 1 1.3 1.8
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T, F¥ ANVBORCEEENEERFEAVCOFEFEICKRELETEEEATE S, {Eo
T, CSDHRZAVGE, EEHEMDERETFOF v A VIEE M TER TR E 5 RF
DA XFET/NEILTEHIENTES, 5. 2THRILAZBDEFUMEYA DA X —
Ty & FRROBREIEHETHRE L 2BA. F v RV RN EO2um E 5 2 L AT
TE, FORIIBBE R D, THITED %o T, BEERIL-CCOHFRIT IR T 4 — )V FER
DB E23ME, 7V — AR V7 — LV —ADGATLSESE SRS, 5. 1S, L
IR F CRRET L 72IL-CCD AR L CSDH R DHE K I £ 7R T

PEBRRA- LT, SCTRELZCSDHREHA VS &, TVHHERE £ FF o 1oRIHHRA A
— T Y EREILA L &, ERDIL-CCOHRITHARLS~2.3ME DERBEEFPFTE.
EIMEEFRINEA A — T v Y OURERBRIC AN TH 5,

5. 4 EEHFELLRF NS X0OEE EEE
5. 4. 1 BWHWRE LERIFNAL 2 QAR L BhE

CSDIZBENDCCD L [k 7 — FERBDT7 LA TR T 5 2 L HTE %, B5. 413CSD
DL & ZDEERR L - TH B, ZORIICSDAERD A A — T4 DEHE KT OUT
ML, COFSTDF ¥RV - RF VY2 VERTHTH 5, HPCSDTRL 780
8 oD 4 — MEMIICSDEME TS5 — FEET, ¢1~081XCSDD BWATIRIE T LI L ¥inik
sy ThHb, CSDEKFCCONMITIZ 2 oD Y — Y EE LD, 1 DIXERS— b
(STORAGE GATE;¢ST) T, Zhid5. 3Tl L) ICRE LEBEIC L o TIREIN T
EETEME RN ERTAIKELEFER2b 72— Thb, b)) 1205 it
L5 4°— N (STORAGE CONTROL GATE;¢SC) T, Z 04— MIEM I — b rLKkF
CCDWH)NEF DI 2§+ 24— FTh 5,

5. 4D@-MOix. {5. 5020y 5 - A4 IV FRDU~GIIETE 54 I 05
DFxXFN - RTFI X VERLTND, 437711 TiEo1~90813 T XCTH" LNV TH
5. 4@IRTLIIICCSDY — FOTICRKELETF v v VHEIER S T3, &
DOIHET, COFOWMENILND1I DD IS VAT 7 -4 —F#0ONTAHILIRE-T, T
DLT VAT 7 =4 MID%ho RN ICEE 8 W E 5 £CSDPUCFHRAE T,
5. 4(b)(e)iCSDIZBIT B EMILENHKTERL TS, TOEER, ¥4 372~
tSICRT LI, CSDY — FMERICEIMT 52 0y 7 ZNERH" LRV L L" L ~OV~E(L
KB L Lo TTONE, Dy 2 DBYLICL b 7% > TCSDF ¥ ANVHORT »
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0" —

K5. 4 EEHE LSBT NA 20K ETE. @)-DiXRS5. 5054 I KDy 4
I TN~ 6IHIETEF AN - BF v VIREEZ R T,

t:1t.:2t;'3t:4t:5 t?

ST L
oo T

E5. 5 GRS LeHFA L OBy s - 54327,

94



Y VEEEEZS. 4 WCRLARRICEMARE A L, i TLY (. Z0f
E LEIEIFT b TV B, KFECCDIE 1 DRI DAFHIRIIC i 77 S N E 5 BT L 65
ELTV5, FELEHECL VETENIER Y — FRICED S h, KHRAIRIC
AIV7ORT L) ICEREE Y — by oy ZeSCHH" L v, EfgY— ooy
ZSTHL" LW ), EREY — FIED L N E5EHIIATFCCDICEE. S, X
HAIEEND,

5. 4. 2 BARE LERIFNAAL 2 DR & FHi

CSDOERXMEREZ HERR T 5 12010, BRMANEEZFF 2 7:CSDT X PEFZHEL.
F OFFHEZ FEL 720

HELT A FEFIZ. 4 — FEII0um D200 NCSD T, D —H D24 3 ETFHM
L&) 2y MEOIC L 2EEMETEMANBIE L, &) —HICEMRLE® e LT
TO—=F4 VY- F47a—=TVary Ty TOefizME ko TWh, EF ¥ 2 Vid
HLOARTF ¥ F VT, F v FIUEIL2,3,4,5umD 4 FiF & L7z CSDOERENZ 0 v 7 #3584
4 A2CSDEAMMBIE, CSDEFA—F v 7EIZn-MOSD ¥ A F 3 v & [ THBLL 720
X5. 6iF, Fv 2 ME2umDOCSD TERW AT D O —E/DOEFFEME 1 EATIC
AN LIEGEOR DB TH B, ORI, CSDAERRIH D FREDEN 3 11 500kHz D5 &
T, CSDO#FE L HEIEICIZA00us D B0 ZDMBWIEH L AN Y — Y RIER ISR &
NTVBHDD, RREFEFVHANINEVERGICS, MY ERLEFVH D S TEY 0k
DGR3 THD DT H 5,

GATE LENGTH : 10pm

NUMBER OF GATES : 200
CLOCK FREQUENCY : 500kHz

DATA PATTERN : 101010

€5. 6 MRS LA A ZOWBEIR. Sk, EEANS D). & LO)ELRD
E LA H I Th B,
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Fx FVIRE 35 X — F12 U7 ERBD R LR OBR « 5 . 7SR T, JEiE
ERR T EBEBAE 2B, $F Y FIUEIHR B IRBERE (ko TWVD, TR
FEFTHORELEDEIEG S N b o 2D, B EMACSDF ¥ F VLA o THAL
F— VFRFETHE MDY, HCFEFN) 7 M2 ed 20 eEroh
B0 T2, F X ANVPROAE—ICEL D F R NHI/ANILRT 3 v VERENT &,
CNDEEEDLHT ISR DAY, & OREBEIIRF ¥ FAIVITEKRE (B 72 F v FIVEIER
% B3 AR OBABHE L L LELLNRD,

RS, FESOEEREDA A -V H2TVIL—AL— FTEHESE B354, CSD
DR EEEIIA % L D TSMHZ LR ETH S L, CSDOF ¥ RNMFIXS5. 3 T/RL
72E I TEBRIIRL THLEND B, o T T TW/RLACSDDOEAREIEZZ D T
FEBORTFICHEAT L EREEL (., CSDHRD A A — T+ OEBITIICSDDIEE
FYEDYEEDPATR EEZ bND,

10-2: 1 I i | R BB II | | | | | | LR BL{ I:
(>5 = Le=10um Wc=2um .
5 N -
9 = -
LL = -
LL
. -3
Z 10" | —
o - -
L . -
™ L -
(D) - -
Pz » -
<
oc L -
l_..

10'4 ‘ L 1 s 1 1 aaal L 1 L1 1111

10° 1068 107

CLOCK FREQUENCY (Hz)

K5. 7 BWARE LERT /S X OIEERTER O SR gk, 15— oy —
R )R 10um T, F v FIUR(W A2, 3,4, SumDIGH OREL R TH 5,
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5. 4. 3 RENRELERT M ZADEE

5. 4. 2iZB~</-CSDOBETREXRELIATFTH) ., TDF FAHUELR 2 kT
AXA=TV e HICHEATELIITE RV, T THCSDOIRERIFELFEHAL RV F T
FTEBHECOVTHRET 5,

5. 8ICCSDDILEXNRLUET 57 OIERLARFOMREEELRT . SCRCSD
BIETIXCSDIZAE DCCDOKICEREI S h 2, ZOROFITIX, CSDIXK 5. 9IART &
S%4Mray 7 @1~ THRE SN S, 5. 8(a)()tK5. 9DU~5DI 43I
KBILFv AN - BF VI VERLTWS, CSDEKRT 55— MERIX, 4470y
ZIHBEL T4 — P BELBERNHICER IS, BEOCCDERL > TWAH DX, CSD
TRIEFTEFREL ko i, BFEMEEBOEMN T v MIoEL TiHEET A LT
b, MOBITIR]1 DDWEEDLDEFEMIE Qs; & Qa TRLAZ2DDEM /Ny v M
SEENTIHEIN TS, EFETOLEINVRIFEEEL 1 20RT Y Iy VHFOKE
QLo THE D, FEENLETEML, BE LEWE (SOBHEOIELERE OCCD
ERUE)CELD L HHKD) Ok, RS- TATLIDI%5, (K5, 8B
B) CORBRBETCRETEMIALEICILSS Z 2% woT, EREfEEXTES
FEEF) 7 MEAREL 2 WIEEBRYHF I L EEXLND,

o1 02 03 40

e —— \._‘w
Qs1,Qs2 : SIGNAL CHARGE
Qr : RESIDUAL CHARGE
5. 8 AEMFE LERTNA 2O EEE, (a)-()3E5. 9Dy A IV /T
FYAIVTU-SIMIET BT ¥ RNV - RF VU VORETH B, Qs1 & Q2 i
@ iR 2 6 OF FEM T, QRIBIRERRAAN 537 720£ L SR IR LB T
5,
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t1 2 t3 t4 t5

o1
02

1 E i

63
b i

¢ST

¢SC

5. 9 MABNREXLIEHMFNMADEEI /Oy s - 54307,

¥ 7o, EREDRIEATSLEE. K5, 8@KRT LI, BEEWMOBDORT Vv
NVHBE IS R LB Qr PHFET A5, COMYFERLEMIIKS. 8(c). @IRT L
. ATIRE S REWE (EEEMLBERLEEORVER s Oy Y4 7 VB EoHHK
CSD% EREhd 28ME) K&k o TERY —PATEEFTEMITMA 2 e TE,| EEERK
RERT A ENTE D, COERREERFHRIAMBE L7 0y 754 7 VEHH
2BI3EREL LS,

5. 4. 4 HEAEMARESIERITFT NS ZA0FLEL FHE

K RCSDEMEIC & DX DOEFE LT A PETERELFMEL 70 7 AV EFIRF ¥
FVIEA2umT, 14— F DR &P 10umNDES — F B480NDCSDTH S0 T A FHETFIES.
4. 2TRLAFRX FPEFERBK, —HOECEIMICETEANTE 2 ANER .
L) —FHESERETAIU—F 4V - T4 7a—TVay - Tr7TEHLTVS,

5. 1075 R MEFLCSDEEIZ 0 v 7 FEESMHz (Z OFEEIES. 4. 21K
L7:CSDOEYWEICHE L 7:354820MHz L 2 %) CTEHEHL B E0hE Th b, D
A, 4805 — M DEEE AT D DI24pushh B, ik 8 ADER E T AT T B - T,
fHhHe & L Eaon. shl. 10E DA DERER LIz, [AInfE L& EEA 10E D%
£ 130M DA SR & L EHRII s EL B B, COEBRTRF—BOESTEMNE AN
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ADDITIONAL
SWEEP-OUT 0 S 10

ety

SBEEERES L ddidaid

OUTPUT

BeSbSEBE LE2 S EEY | o

TOTAL LOSS 3.8% 0.9% 0.4%

5. 10 HNABEMBELEEFTNAZOEERLE., FO4MIHF & L& mEEFEE.
HhHE & L 2RI, 5, 10ADEE% /R L TW5,

LTWwBDT, EREEI L WIHERENCRFA—RIED 8 ENESIH NS, IRk
AT T, SRR D2 HETHNET OEFEG ICHES R b, B0k
WY LB D ERE, RIcAbN? &SI, I E Len¥rom ogFa i tihE
TR LN R b N, £IR%IAKI38%TH o R LT, I E & SREHH
s eV iREfaLk i3mA L, i E LB 100 Tl 2ngfkid04% L % %,
Z DAliIEEE DCCDDIRERNH 00.9999921 4% L, EFA L o 72 (RO LWLV T
bH5b,

5. 5 EEREFLEARFINES X — T VDG BfE
5. 5. 1 FEFOBEIE

CSDARDA MR EZTFTCEIT 5 7-0IHEHET L COMERE (512x512[3%) % b -
TeRIRA X =T £ & FGEE BEL 7209,

5. 11 CEFOWKERT, FFR200EENK LA V5 — L —AMKEFE—F v
TEIER LTS, UL DEFETRTIINYARAY ba-MOS 7 ¥ VX 5 2w
1254+ 3Iv I AKT, BEOAA -V YOBES 0L ATRBICES S LHHET
Hho VI VART 74— MNIGEERBL A V5 —L—AQFKIRT AV BIRETH 120
DIV FZTREEER MR T 27000 TH S, 1 V¥ —L—R@EE7 4 -V FE
FE— FCEET S & 5 ICikEH Lz, o T, A2 A0 EEEAGIER SN, 74
— WV RIS RT L EBROMAZEE S5, CSDHAEZR M i il EZAR S RCSDH)
B2 4oy o 2§52, 54 VBFVUSV X LCSDERB) 7 0 v 713 [/ CEEE
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VERTICAL SCANNING LINE TRANSFER GATE CSD CHANNEL

=
D‘
c | O Fu
w | o L
Z 1|0 z
w
S|o S
N | < DN
T )
o (e a
1B o
Z
| STORAGE
b Reei Leend d o i : GATE
STORAGE — < =zzz iy B T

CONTROL GATE - - - - i -
HORIZONTAL CCD —l>—o
- PRE-AMP

B5. 11 BHRE LIV 3y b3 7HRIEA A -T2 5 DI,

HEREHACTES— FPERCMBE NS0, 4V 5 — L — XA L CSDEZ BB E
LIS A v -y ARBERRET 2 3MEEN VAV E b o 2RI THEL T
B

WEEay PINYTRESR, VSV A 77— — 1+ BLUCSDL Wb, FT VR
77— —FECSDOF— FEBRICIFILEOR) YyareHwTBY | KEICHEAZES
— 'EBREEETR CEVICERNICER SN TS, 5. 4 THHAL L) ICCSDE
KFCCOD R ERY — P L ERHE S — F &80T 720

5. 12121 KEHBEROCSDA A=Y ORBREZVENELRT, E5 8N
DFA LI, BIOKFHMICFTEAR S N F5EMIKFCCDICERE S ek, bT >
A7 7—4— VEERKES Y-V ARBEEEI L T4 Y BEIRET) LD OIS 5,
& OIE K ERRIMPCIT b b, FHRAZLERT §25 &4 ¥ 5 — b —REHik
EAvE—F ARRBICRZ Y, HivTCSDO BT & LEEENFMES b, CSDIX 5.
4. 24R 7S HEE CEWE S 5. CSDRIODAE 5 &M I3 AR & KEEEC £ &R
— Mk SN B, TE M OBEELILS1215E TCSDIX 4 HEREIT & 5 O TRAKIR1287
oy 7%@%&%%1?;‘(&4_: v,
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TIME

TG SCANNER HIGH IMPEDANCE

CSD SCANNER HIGH IMPEDANCE

V-H INTERFACE INTEGRATION

HCCD STAND-BY

I'— BLANKING ‘Dl

V-H TRANSFER
D-V TRANSFER
DET. RESET

H5. 12 EWRELEHRA AT 2040 1 KFEHROBIE, ACTIVETRL:S A
IV THRIBRERYENET 5o V-H TRANSFER iZEH{ 4" — + % 5KFECCD
~DEFEMDIEESY 4 I 7 %, D-VTRANSFER/DET.RESETi3 %183 4 &
CSDNOEFEMOIRE L, L b o RUFEMD Y £y b0y A 3
Y TERT,

ACTIVE

B — MRS b NE T EN AR CER/AE S - PR LicdoT
KFECCDICER. BN b, FICBIR SN/ 54 OEFTEMIVKFECCDIZEE. Sh/fh, b
SUAT T —EEXERBLA VI —L—RAEBITL DRDT A VHRIRE N, P LoD
BEE 20 ET,

5. 5. 2 RO LB

5. 133y b&nY 7RESEHWCSDERFNEA A -V Ly S OHEHED
WA E 2R T WHEBISRT LI IF YA T7 7 =4 — F OF ¥ FNVFIRIC I BRI
Kard4 4+ VEALTH Y. CSDDOEEEIVER IR IR HCSDIE 5 BRI ATTHA S
NTIHVWE)CEEFE T3, K5, 141SCSDA A=V Vv DEBREZORT
YR NVERT, BIRT &) CCSDEZTETEHBEENS — FEBICIIL"EH " T/RL
7:{RUS D CSDERE) 7 0 v 7 HENINE 1, CSDDF ¥ RNV - KT ¥ v sy — + EAICH]
MENZEEILCE TEMAT 2 2L Lo TEFTEMDEEMTb NS, ZORETIR
5 R 7 7 —4#— FMEOFFRAET. Mgt &CSDICESEMITAL 203 T LIk,
RHZEPSCSDICETEM AL T L 3 1BREN S/ — FEROEEE"HH" LIV
% he FERINDY — FEBOBEFEIL'R"VANT, CSDOF ¥ R - RF ¥V ¥ ¥ VIZ"RCP"
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Al Al
(REFLECTOR) (VERTICAL SCANNING LINE)

|

soe—F NN @ |
PsG —¥ =1 —FSG
SiO2 — —+—Si02
n +
p-Si  (GUARD RING) © \POLYSILICON
Sio ....................................................... .
(AR COAT) | B

SB DETECTOR | ’

TRANSFER GATE

CHARGE SWEEP DEVICE

B5. 13 BARE LUHRT 3y b 30 THRIMA £ — T b o OB OUFEH
&,

A HCCD

CHANNEL POTENTIAL

L H R
GATE VOLTAGE

5. 14 BRI IEHIRAA TV HEREREDF ¥ 2 RF Vv, B
A LSRRI - MICEINE hB 209 2 O L RVIEL E'H T, Rl
20 b B & LR FOFFEMIRERICIE, BEIRE /-y — M HE”
LAV, IBEBIRO A — FICIE"R"VRIVHEIIE LB,
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TIRLEZL VI o T b, FERIROBETIH F IV A7 7 —4 — M35 B &2 OFFIKE %
BEET 205, BIRENAEETIR P VA7 7—4"— MIONKEIC L h i IcER S
1B EBMACSDRICFHEALZ &b, BRENALHEHETCRH IS VA T77 4~ FDF v %
Vo BT 7w I TCP" LRIV E e ) RIBBREFTHRAZ L LRSI DLV £y

FENB, RPBHEIRLEZE I, BF ¥ AN RICLHCSDDF v ANV - KTV T v
WVITKFECCD & W% %%,

BBV RS & 5 ICRIB SN 18 4 TR L 2S6x2S6MBAIRA 2 — 4 ¥ 4 &
MRS A R ATV VA F - va v FEANY TRIBBEHAVTW S, CSD
Y YDA F YEATHERL 2 BORSTF v 2 VEMLARKFC. ZFHSHEIC LRI
{L(LOCOS)E# A7z, TR EEARICIICSDDFEIF & L CEIEITAEZ & 5 DK
W7 VIRV, CSDARDEEZIR2BRY Y a3/ 2B 7V IHETHETE %,

WRICLER Y — Vi 1 2T, ERDIL-CCDARIC ML A HIC 2 5 D TEV
BHYFETE, CORNLHCSDARBAR EEX LD,

5. 5. 3 HETFoiME

BUE L -RFOREHARE RS, 2R T, BMHOY A X1 4 ¥F OHEE Ol i+
AZXCHHULTEY, WEOTANRY MEIR43EF VY - TS DFRCHET 5 L 9 I
ML7ze BI5. 15K F vy 7HEERT, WR7T VADOEMIT S VA7 7 -4 —FEE
A#eEA vy — LV —AAREECEL. CSDEARBIBWMET L A W58 L CRCEL
720 ATCCDIRT LA DTFRALEL, #H17 ¥ THT LA OETFIMET 5. BEOHH
ELEAETOE»LHE Y, ELTRTT 2,

K5. 16 RHEEANEKERTHS, COFRIITNVIRHFEDOLWKEDLDTH 5,
W it2um & v D) IR ERET RIS L D RFRF ST B CSDAREAV:7:039%
LV BVROREFEBL R Tw5, 5. 1 THEET V1 55 L KFCCDB L USRS
— b BRGSO %BA VI -T2 ARG OIAREETH 2,

SR LEFIR B5. 18IARTEIC. EYDETI I vy - Ny b —TJIKERKL
TFHIEiL 72 253 v 2 - Ny =V ICHEMAFITRRE %5 & 51T, EOEFIHEA
HRERMRT TS,
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#5. 2 BHRELEARY 3 v FINYTHRINGEA A =T & ¥ O FTEHEEE

ARRAY SIZE 512x512

PIXEL SIZE 26x20um?

FILL FACTOR 39%

IMAGE AREA 13.3x10.2mm?

CHIP SIZE 16Xx12mm?
V-TRANSFER 4-PHASE CSD
H-TRANSFER  4-PHASE CCD
INTERLACE FIELD INTEGRATION
/0O PIN 30

DESIGN RULE  2um

K5. 15 S512xSR2EEEMR X L EHRFRNEA 2 -V Vo F v TEE,
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I_AI VERTICAL SCANNING LINE

I L cSD CHANNEL
PtSi SB DETECTOR
K5. 16 S12xSI2MZEEAHRE LEHAFINERA X =T 2407V 3 KEHEERTO
BHROIAKEE,

— DETECTOR ARRAY

—STORAGE GATE

STORAGE
CONTROL GATE

—HORIZONTAL CCD

5. 17 SI2x5REFEEMNRE LN A -V Y OEE—KFEA 5 -7
— AR EE,
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5. 18 »Nysr—Irrani=s512xS12lF B E LEHFRNRA A -T2 ¥
L,

5. 6 EERELEHRFRINES X— Tt HOF¥E
5. 6. 1 FETo§E

FTFIEHET LY - 71— A - b — b (30frames/s) CEREY L TFHi L 720 & DEFDAFECCD
D EREDfE i 25139.2MHZz T3 5 o CSDHAFCCDATEE L TV 215547 LRI EhfE &
S HLEHHSHNDT, CSDOEHE 7 10y s OEI~OFEEIER L 2@/ Y — VRS
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