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Abstract

The incident light of back-illuminated CCD is incident from its back, and avoids loss of light by
electrode as positive incident, thus the quantum efficiency is high. The back-illuminated CCD is the
key component of EBCCD, with high gain, low noise, etc. The structure and imaging features of
EBCCD (Electron Bombarded CCD) is analyzed, and then the key manufacturing process of EBCCD
is highlighted: Thinning technology and the back treatment. The purpose of thinning is to remove
the silicon substrate passive part evenly, so that low-light or electronic signals back from the CCD
chip directly into the active region, and can lower the recombination of signal carrier. The main
purpose of the back treatment is to establish a strong electric field, in order to reduce the signal
electron loss by surface composite carrier, so gain can get the maximum gain in the allowed maxi-
mum voltage. Thinning process is used only in CCD photosensitive area, and the other area needn’t
thinning process. The thickness of the substrate can be thinned to 8 um, and the entire photosensi-
tive surface has good uniformity; With boron ion implantation annealing treatment of the back,
gain control can be achieved in 2000.

Keywords

Back-Illuminated CCD, Imaging Links, Thinning Technology, The Back Treatment, Gain

EBCCORIR EF R EFHETZE

JRPHITE 22 e B i TR AR, BRI RRRH

Email: moishel@163.com

ks H . 20174E5 H21H; FHBEM: 201746 H4H; KA HM: 20174F6H8H
W E
THRACCDHAS ER—RMNEETAL, BT IEFEASNBERNEHHRE EMETFHER. UERX

WES|H: TKE Y. EBCCD FIBAG AR R L E T 2], J6HF, 2017, 7(2): 58-62.
https://doi.org/10.12677/0e.2017.72009



http://www.hanspub.org/journal/oe
https://doi.org/10.12677/oe.2017.72009
https://doi.org/10.12677/oe.2017.72009
http://www.hanspub.org

TKE Y

CCD AL LERMFHIEBCCD, BF AR, M /N RS . R E 24T T EBCCDRI SR 4% i 20 |,
EENMP TEBCCDHIRBHIELE: MENSHAE. IREN B HREDSHEBRER R TIER S,
FRAESNCCOBEHEBEATGEHFHARX, BOGESRATFHES/LER. TEAENEEFNRAE
CCDEFWRBILERNHEY, IRDRERAFEESISIRAGESHTFHRE, FHRERTFHREREE
TRIARKE. BELZHRAMURECCDR L X, BB, W LLKEF EE AR 2)8 um,
HEANCEEMBSIEGT; WEFENR KNS mA R, #2536 YEEZ22000.
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1. 518

BEERIF R AR KR, ERCE. EYRHL TS HRE R Z B S, X UG A 153 35 1A
R B SRERR = LROR SE RRAR I 7 G PR — R B A SR AR, SR A
AR, WG sR B s AR A 2 (ICCD) L7 o 2 L 48 & 23 4 (EBCCD) Al L 1 i 488 FL gy Rl 75 21
(EMCCD). Bt SRR B BRI THEAR KR, BARRAZ 200 H 28 NI 1] -

R T ZBIAF, CCD 4 il URI I (BCCD). — Mzl CCD &R, ASHZM
MOS gt e EN, B A B4 468 el 2 f ik A s i 1 SiO, JZ 8T\ . T 8 x{ CCD (BCCD)
WIGFAH 2, 6T CCD 5T M FL ik 24N, a8 G 1 4 FEURRON S 9 S S A 22 @R AR DL B2 STO, 254
S, TREFRRE SR TR, RS CCD MBOL R Y. 141 & —KaTiE ccD 5yt
CCD & T RCRIIXT 2], AT UL, o /Bt R BUSEIE & e it B 58 5, 75 =X CCD #BHk i X CCD %
.

AT CCD H e AR —TH ST, CCD M FRURILEAR, MmN 2, fERZHHHENT
R SAEZER . 7E BCCD 1, MM AL, B8, SNEst. MikA s i
LR . BCCD il B S E A RIERE, 1555615 5 80 7R CCD H 1l ELHEEANFLES 1A
JRIX, IXFEAME R DK KR = CCD HIE T 20K, 1M H XK M 0.1~1000 nm )51~ LA K = B 5717 FLfap i
THRR B3], 1fi ICCD 1 EBCCD T HAMAMMEH, RHUZL ICCD #—4tm, HEn LUASH
BRI

AL AN T HTIER CCD. BCCD. ICCD Ll 2 EBCCD /8845 55, 48543471 7 ICCD #1 EBCCD
(R EAE RN AR IR SRS s, FF VRS 43 T EBCCD G HI 45 T RN .

2. EBCCD IRk 43514 34

ICCD g5finls] 2 i, FHRGE R RIS n6 7 BUE I AE 1ICCD Ja 5 N & Al 6
AR bR A S A e T G tH OB s Sl I L SR A B A O A B Ul JE AR (MCP/Micro Channel
Plate) I, 2 MCP i35 25ili %t bfs 2Bt e T UG @IS e 2 h 4k B B BUR e A 2 iR &
F| CCD I; CCD FItGT G 155, o B F AN i F B H S dE A7 AH L Ak BE A
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Figure 1. The Comparison of the quantum efficiency of former-illuminated

CCD and BCCD [2]
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Figure 2. The structure of ICCD and EBCCD
[& 2. 1ICCD #1 EBCCD #5143

E7R. ICCD MBI FERIA b+ - HAEBT - fH8HEF - b+ - 77 8, RARLZHREHITS
18 MG 5 BB T A : MCP {38 2 i R AR R 75 o ST N S DGl B B 42 I BE R 26 80 Toas AR & 1)
BOWE LA SO ETF BRI AN SIS et i ae &
— B R3] [4].

TEAESEIY ICCD S5t dkali -, 1 k=X CCD B ICCD W2t 5e, IRl %k ICCD H1f¥) MCP
MR G2, En] 43 EBCCD. EBCCD Jk/> 1 ICCD HH IR fLHnEs, BN “ObtT - BAEHT -
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P FORAUE S ZTIE K T MCP I IO, IR REdR A1) LF-JE MR 75 O3 2 [5] o
EBCCD Mflt i@ iy M #E oim . MR, 7ESMIREN 107°~107° Ix RS R U598 T LAIE
AR, BE B R AR DRI R AT, HERIE T ZE 2.

3.EBCCD $l{fELE

EBCCD B Il /2 it — D F A 2 O R4 77 50R 9 IRk 30 CCD M B IR 5188 X
RARERE, AR5 FREAT G AR M AR I B b AT i B8 OB Kb . EBCCD BEIIRIE T 25
—RBE AR, B ARl B JOR K AR B IR AN RE R T 320°C, TR IE R % LRI R Z —[5].
HARRHIEL R T . OVIRCRIE) CCD fiff; @CCD &/ illik; @VIK#FA; @H A CCD 2K
i @B HALE YRS 5eBR Eifk); ©ol CCD R /5. CCD s Al i Ak B 2 By Kk
BEATP AR

3.1. wWE

TR T 201 H A B 5 M 5 BR A IR A TG YRR 47, [ 559615 5 B 7 M CCD 5 T BB N EE
M IRIX o A5 Y5 DX 5 RS AT 20 pum 247, DRI T bt 0 34 A0 4 ) SR AH 24 7™ K% . CCD [ I
BFFTR: O CCD MOGBIX, HEmAARE. X—45WEH TR 12, e r &M
AbFE . @R CCD (1B AR DX Sl 3R A7 Dok o AL R T4 AR & B A @ i 3 i b o (H UAELR “0% 7 Blim
ek ) T T AL BRI FH T &R (6] [7]

CCD HJIkE TZHR T 2R, Hpl T SEHAME SRR N EZEAEE—F 7

T JeRt L CCD AT 5Hki%k, SRJGHELE R ) CCD 2 Jv FHHTER M BR 20WT E Kl b 21 2R PU 9 &
Jf(Teflon) & b, 5 A SRR IR EM AR, (HEEHH CCD MBURmAR, RIZImAR b3 A B
REHIBT 3 o 283 48 /NI THR ST, K85 FE 1 B0 Teflon 4 2225 314 A8 20 it i e e s 25 N o DR SR T 1)
S ZN 75, BT 20l B R 55 1 [F) P R 2 D, AN 2 oo R R e s [ 2 R 48 b 5e i
Pl 2o 56 % e A e (R T 1 R B R I S I R R B e Sk A . T Bl gy
YRR, DRI I 10 5 b e s 20 o S I A AR T TR B — A = 4R (T B A R E X b
T2, AL R 1 300 pm JRE # 8 um, HEEAN IR AR 21N T 10% [8].

3.2. BHHEAE

T T AGEE (¥ 3 2 H & /E CCD 3 WL — AR/ T 5 x 105 x 10° Viem I3, LAk i T3&
R TFE ARG S BT, AT /E SV oK R R RIA R KA. 1A 7 5A
IRZ, NS . A R I 30 % O R K 88 1 NS5 (9]

R TR T TR RE L LA Z TR RAME B TIEAN R EIR K 7.
A RS R M I SR, 1% 0795E THIVE T4 TAER) EBCCD. GnREMA ML & FiE N BRI =AM
Ref, WA EI—ANNT 0.1 pm WIFREM “SE27 , HEEHKM EBCCD & R RRiA R S mifH. W
Y EBCCD MR A HIH AR FEARIE A =AY — R ER VIS IE B K~ EBCCD (13 71 BT B 15 21l 5t =
B ZRIEFVFIS/NINE U~ EBCCD I3 i AT REIA 2 fie /M - 15 BX NS AR FEFR ¥ EBCCD BER
A R BB S R s NG . X R T “5838” 1 EBCCD, FHI#aifE 10 KV [ h0id s s~ ]
K F 2400 A A7, 8 4RV FELOE N E F R AN 2 KV 2246 E] 10 KV I ATIA$] 2000, %3 AR 254 i
J& » I I £ 1) EBCCD ¥ i 138 # AN 2 42 1150 BB AR 4 0 T e AT B A FRAE [10] . 4 82f¥) EBCCD
1E 10 KeV [6AE s 3% i I3 25 {58 2000~2200.



i A CCD 1 MEAT PEALALEE,  mIB/NGAE DT (USRS 5) S E 2 T E AR LKL
S R O 2, AT B 1 R . SR AT L Z ) 15 5K CCD (BTCCD), #£2 1l LL3RAT 90%
AT R, H'i i 82 SE A B 5 A1 B XS R X I i IR X CCD #E T i, BRI Fh k2 — T
AT IE MRS BN, HAE 200 nm PRI T R80CR ATk 50% [11] [12].

4, BERIE

IR T A T AR 2R EBCCD M A SKHE T 2R, XIS AWK € 5835 + . EBCCD
AR R BT SR AN IR 73 B L RBEE L T iy 2 s ] <5 75 T ) R B, DRI 32 M RS0 g
WER, Asdn bt 2 RN BL R AR e 4 S A2 A R U, AR A 2 TR SRR TR 2 3K P R P 40
1

CCD #ffFaidJLHamk ke, VLR RISt thin. AT AR fm s 1 R A BEA 23 F
PUa Rt T BRARRE R SRR T3 B 2R (07 SRR S N AR B L SR A e =
LA™ Ji 25 X S AN DX M L AR - X S 2R BRI PR A RS A8 PF S [13] [14]. SR AE R 4 1) 79 IR R
CCD WL ZIAMBEAMI . Hillr, AMIEZEPAEEDR REULSE =T 15 nV/e KRS . JHid
i 1ITO SE@ W AR R AR R AT X CCD YR 7R 78 h B v I b bk i SR Sl P A 1 2 77 2% +h R
fllARE P 12 ST LA 518, TT DA O EBCCD fEAR M IRAOEI SR A T B 4 0 25 R R 15 5 - BEE A% CCD
M AR RNR AR T Z M5t e, HAUERER 2 BRI E
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