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Imaging circuit design for weak targets detection based on BCCD
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Abstract : In order to detect weak targets,a design scheme of imaging system based on back-illuminated CCD( BCCD)

47 - 10 is presented. By analyzing the principle and parameters of CCD47 — 10 ,the hardware circuit is designed. It is

composed of power module, driver module, signal processing module and data transfer module. VHDL language is used

to design the logic circuit. The PC software is programmed by VC + +. Finally, the experimental system is set up to

image grating in dim light and the signal to noise ratio( SNR) is 72. The result shows that the system can meet the re-

quirement of weak targets detection.
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Fig. 1 charts of the back — illuminated CCD
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Fig.2 principle of imaging system
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Fig.3  structure of drive circuit
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Fig.4 signal processing circuit
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Fig.5 structure of data transmission circuit

DRl kg RS R 0 R SE i AR a1, e 2 AU 22
ST B, BdE s 20 16 K HF, 1l FPGA
PERHRAL 288 K LLAFAAE 2 0] o i AR AL A B AN
T ZANIRAEAG RS I FPGA &R FIFO 317404
GeA7 o (] USB 42 11 SE A 54237 , Camera link 42
FS IR S i i o H T8 Camera link 42 H
T i A Z UG SRR A T . i AE U
RN = B 0T F USB #2200 E AT 50 A% B, 7
USB $% LI ANBE I /2 145 1% i K 52 ff i Camera
link 422 1, BCHa A% L M ok FPGA 42 1108
SRR I RE o

USB 4% Hith i Cypress /A H] EZ - USB FX2 %
FI) CYTCO8013A , Beitrfvid il [ 4 e v i A
BTG E SR AL AL A Slave FIFO B, i
B 2 PEAT R s 6 SEB AT Rk .
i1t FPGA % 4 10 MHz {5 51 5 1l CY7C68013A
BRI R B Bl . LR IE R HE A TE FPGA ik
AT ARG, SCIAA A . ] USB 422 1 #E 1 7
IF, FPGA Jfi ik CY7CO68013A N R AFiff 25 [A] A 2k
5T, WO e KRR . MR ES hE
S ] CY7C68013A 1475 16 7 1y IR ds , 55 B
SR

% JH DS90CR287 1E & Camera link [% 42 O &%
A, i Camera link 347 09 £4 4 i, id B A
Base 53X, 17 16 AL AVEURERIH o 14 20 MHz,
fii ] DVAL, FVAL, LVAL {5 5 # 17 E % 1 £ 405 [7)
o WiFEP AT R A B HLE o ROk SR AT
iz, I Semt WoR FAEfE
4.5 HARIT

R VC + + IBEE 95, fEiid Camera
link 422 &4y, By MG R AR 09 & A 58 gL
PR R o BT LA A ML 55 B ) RE AL 45 - i

1 USB 32 11 9 B8 a8 PRI #2325 R s
Bl ortre EAHUA A A d YA~ 16 FEEURZL AL,
FAEIR A 3k (FDFD) iy % 240 R 42 R (FBFB) .
BRI A SEAE EALNAE PP RERAT ARG
REBEAF A2 o BT e i U3 1 45 5
F[F K FDED (5 (175 | [A 42 Fé FBFB, ff —
T PP o2 B AR U 7S R
5 EWERSHW
5.1 ZBER

S H A2 I RN CCD4AT7 - 10 &R R 4
FERCIS G XA BRI o eI 3 A 2R KR
PRy bR s s T A BE IE AR IR 1 H AR, WA B
PR HbR e S50 R S8 T2l LR JLER 0 2 A :
ATRDEIR OEHE R ARk, R B BT Y
i et n T AR S, R Sk R fE 7E CCD Y
OISR R G AT KB SR AR AL, K
BB R LA

SEYGIN V1 C IR D AR A i s fi
Pl 4t o e AR W s B B I TR
100 ms, CCD R ] 5388 18 f ), 132 H 8% 1 MHz,,
] 6 Jyiiid /s A S CCD B i 555 181 7 Sy %)
ST AT R

i~ Agilent Technologies FRI JUL 08 14:36:01 2011
500 Sto \

6 CCD fith {55
Fig. 6  output signal of CCD



A2

318 o5 a s
=] 2]
i —
‘ll‘ m%
‘.ﬁm _ - | LJ‘
. [3]
B 7 Stz

Fig.7 image of grating
5.2 BAFEA

{FME et R s 1) — D S A 2
TR . Ho s R gy 220 R Ay

R 1 N
DN_NE,IDNL. (1)
1 X —
8= /——3 (DN, - DN) (2)
N— i=1

XA, N FORBEHOH IR ZEAF B B ity NV g P55 DV
BN ke G RO B YR 3K BEAR s DN/ IR
BEV-HIMH 36 FR BT IKEEAE IbnifEZE . DN5 6 1
PR AR L et I 6 AT LU I, CCD 4t
AR S AR BT O T MRS 55 B
flif LR AT B R (5 R L o SR I, R A R
)7, 75 CCD ANJA] 1 A5 5 A B b A7 Rk, LA IR 1R
IR L, AR AE S HE SRR B, JEIC NV =50, 9%
Ja kY k1 1856 500 47,600 31 F9 15 3% K BE fEL ik
FTitH . feSEi COD {55 iV S A UEAT RAE IS,
WP EE K, X PG B 1 A7 3155, DN Oy 37276, 6
621, fFMEEC D 60 5 7EME R LA/ NI S 2% RS- X I8k
S - X IR A T SRR I 0 PR B 2 A T3
DN}y 43298 ,5 Jy 618, {5 W LUl 72,47 1 A 1 42
Fo BT HUREME L T2 I, RGN T L [
B W LU H UG M 25, A W B A e A, O

6 % it

BT L CCDAT - 10 Bt py iR R 48, 454
feT B VERERGE o XS s E AR , ol AT {55
PEATHE] HC B S U TR K RS E 1
sz Bon e WUR R GEPT BB I, 3957, 73 BE R
i, TR MR LERE 2 2k 72, W LA A %5 H bs B4R I
UG ESR o o — 2 WF 5T B COD 7R R
IG5 T R AR B T 2%
Sk
[1] Peng Jilong, Li Baoquan, Wei Fei. Low noise signal

process system for solar X2ray imaging camera[ J ]. Nu-

(4]

(8]

[10]

clear Electronics & Detection Technology,2009,29 (4 ) :
834 —843. (in Chinese)
E P A O FE N E D T L Eb i I e
SERRFRLL]. Bl T SN, 2009,29 (4) -
834 - 843.
Wang Qingyou. CCD Application and technology [ M].
Tianjin ; Tianjin University Press,2002. (in Chinese)
FIRA. CCD B AR M. Kt KHRE AL,
2002.
Liu Guangrong,Gao Chihyun,Zhou Liwei. Performance a-
nalysis of low light level image sen sors; BCCD, ICCD,
EBCCD[ J]. Journal of Beijing University of Science and
Technology,2002,22(1) ;109 — 112. (in Chinese)
XN o, AT, A L. T OB & Y BCCD, IC-
CD,EBCCD PEREZS AT [ 1], Jb 50 T 22224, 2002,
22(1):109 —112.
Liu Guangrong,Zhou Liwei, Wang Zhongchun, et al. Ima-
ging technology of back lighting CCD in low light[ J]. In-
frared Technology,2000,22(1) ;8 —12. (in Chinese)
XIS, JSLAR, B, 45 75 BRI CCD fot i B4
AL £04MEAR,2000,22(1) -8 ~ 12.
Marconi applied technologies, Back thinned compact pack
CCD sensor datasheet[ EB/OL]. June,2000.
CCD47 - 10 AIMO Back [luminated Compact Pack High
Performance CCD Sensor[ EB/OL]. E2V Inc,2006. www.
e2v. com.
Wang Lei, Tong Ziquan. Design of driving circuit of area
array CCD sensor based on CPLD[ J]. Instrument Tech-
nique and Sensor,2007,10:66 —68. (in Chinese)
Ffh, A AT CPLD BT 4 CCD 3K 8l A % 19 15
L] A REIR 5154 ,2007,10 .66 — 68.
Dai Jin, Xu Zhixiang. Design and implementation of the
infrared image collection system based on USB2.0[J].
Technique of Infrared,2005,30 (1) :22 —25. (in Chi-
nese )
W, AR K. FET USB2. 0 MIZL AR R 55 R SR %
T SEE T ] 25N, 2005,30(1) 222 - 25.
Xu Zhiyue,Zhang Tiantian. Design of serial image acqui-
sition system based on camera link [ J ]. Application of
Computer,2010,30(6) :1071 — 1074. (in Chinese)
TRAEER, 5K . JE T Camera Link [ R AT EIME R AL R
GEBeit (1], FHEEL T, 2010,30(6) :1071 - 1074,
Huang Xing, Yin Dayi,Qian Weifeng. Research of the low
noise system of CCD information acquisition and process
technique[ J]. Laser & Infrared,2010,40(6) ;639 —643.
(in Chinese)
R, A . KR A CCD 55 R AL S b B
ARG EARBETE[T]. WOt 5 204, 2010, 40 (6) -
639 - 643.



