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Analysis and processing of CCD noise

XU Xiu-zhen, LI Zi-tian, XUE Li-jun

(Xi'an Institute of Optics and Precision Mechanics,Chinese Academy of Sciences,Xi'an 710068, China)

Abstract;In order to improve CCD performance, the noise composition in CCD image is ana-
lyzed according to the operating principle of CCD, and CCD noise is categorized. Correspending
measures are introduced to deal with different noise. Signal processing schemes of double-correla-

ted sampling,dual slope integration and clamp sample are given to eliminate readout noise in this

paper. As a result, the SNR of CCD is improved.

Key words: CCD;
(CDS)

Dark current noise;

0 5

ik

Hai, CCO LKA RME . ®BARER. 55t
BOEEER A URMERER . ISERRET
BORE A BCRE G B 5T LR
PEAF SR LA BN R T ROERAR 2 B

3 B3R :2003-08-26;  #BiT B3 :2003-10-08

Readout noise;  Correlated Double Sampling

HR AR F T A B R SR

CCD E 4% a8 iy 5 i 15 5 2 2 1) SR A R B B
BHlES P RAELEHBREEMTHR. ¥ CCDfF
SHTABEMBNRREARKRERA TR T
RufgemB@REfmTH, UESFERE. KAREEE
MEER. HHLFX CCD BB MR BT
PRt R 25 B R AS AT AR DL B KR AL

XA FFAATHILURFTABLAE TEHRFTAZCCDES 5HESLHE.



344 ash Mok TR

%334

1 CCDHIRBRESH

7 CCD e AT JLAh £ E s .

(D FEFRBED TR REEHE, Bk, BB
WEAESBABRE— TSR, XHAR T —/
BAER,ERBETHERREN. XFHREEKE
EREN SR TEH,

(2) BORMRED SEE AKX = EFSEAH
HRRRREOLN . SR A AR L A AT E
PE EAESU/NB S BT SRR MRS . RIORLR 7S 5 40
BLKR EMARREENAYIN DRI H (OB
AR . B KR ERGT, AR LR
TS BB R A B CCD B £ R IR
SE T SRR RS K,

(3) BT JEF, B K A1 AE 5 o fif 5 5T % BiF
B EES B AT E S A K BT %
B AN EERMEFES, HrErgHE 58
FRTEE MG FIEFRE LFETRE b A
#) CCD MR B R/DRE L TIEFWRE AR T
EART YL RE .

(4) By . CCD AT — T B AT R 2t
TEe¥B, Mo mRFERB . W ERE
FENEE TR, SIEABRENORARRRER
%k FESFRAE SRR,

(5) RERLJMEFS LR E ATl TR EN
BRFHTHB ARSI EER T BH%B I
i W T R e A B SE 2 OB B 0L T AR LE
BUBS e, PR N RBE R M AR W R .
VREERE™4TF CCOMRRBWEMEBTHAH
KE AV BKESE. AHRE8ES BaR k.
RABERRE - THTRBARMEATAFES
BRI T A R B B TS XS E B LA R e A ik
EERE R RN .

iAW CCD BB MaZAMEBRMER,
WAEERT THROMRAEENHESER. B TRE
B A R R RS KN SR KRR
BEEFIEM 5 C~6C,RE e HiHE 1% hn 2 F R BRI £5
Bk 5 e LR B B b A A IR B K S A G L AR AR

A EERRAEER. EBE5KHET.CCD X
PR B (8] B2 43 1) 7 2 BE AT L0 L S el K B E R
&

F5t 42 CCD B3, 58 A i R B S B 77
TEE P GBS RN, MEBRRE K . BRA
RS, AyBRERE R, ERELREL. /Y
SREEIXBIR AR BRI EBAA S LB, B g
HaRRBTRERBAHKE.

(6) HitHWBAE" .CCD S Mt RELFE
RAK CCOME SRR RB VMM EE, L
RAFETHAEAHN  KREWE 1 iR, T,
REMFX, HEBREEEMEE:T, BFET K
RS EPRER—THIERIES:D BafRKET
BE. TETFTRREERST G REZET BB,
FRAF A A

VR VCC

d’n______T.l_": T,
I

D X

<

M1l BEVHEYCCOMNARNGNEH

Fig. 1 The floating-diffusion output structure of the CCD
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Fig. 2 The principle of taking the average from close frames
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Fig. 3 Principle of double-correlated sample circuit
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Fig. 4 Principle of dual slope integration circuit
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Fig. 5 Principle of clamp sample circuit
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