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Abstract; The structure of EMCCD is introduced. The functions of signal amplification and noise
restraint were realized by inserting the all-solid-state electron multiplying structure in the
EMCCD chip and amplifying the charge coming out in horizontal transfer before detection
according to the noise resources of EMCCD. Through a theoretical analysis of mathematical
models for the main noises of EMCCD, three characteristics of EMCCD noise were summed up:
the EM gain can effectively restrain the read out noise; the noise factor generated during the EM
gain process has the function of amplifying the noise produced before the multiplying structure;
the effect of CIC on the EMCCD performance is serious. It is pointed out that the improvement
of EM gain, aggravation of cooling and optimization of clock wave form can effectively restrain
the noise.
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Fig. 1 Structural principle of EMCCD

W& 1(a) Bz~ , EMCCD &7 B2 H it Z 5 % i
T —ANH, T 1% % 77 %% (multiplication register),
HIMEREX T EMFAREUPHEEETIE
&, H 4525 bl T PO A CCD . {H 5 — i 4 PU 4§ CCD
AR HY 2 AL B AR R, B B R TR (AH30~40V)  H,
W R, 5 Ra [T B — 1 BR B ML 322, 24 B 77 R0
T M Ra. T RIEBFRA R, T B9 Z BB, 25 & A= Bl 48
HE, B (impact ionization) , p= 4= B8 £ i) B8 ff 800 T+
M\ T 52 BE A 2R T f5 3 (CCM ; charge carrier
multiplication) , X7 7545 5 B2 5T i & AE /Y 18 1 Al
T B SR TR S R AL R B
TCHEEE R 1% ~1. 5% Z B GEA R, &iF N

B BB EMNEIEGC N

G=QQ+R" €D
ER F1.3%,N H600, WG K2 321, 7] Wi
A FEAs AT DAAR K b 75 KK 5% B8 4 R A FLAT o

100 000

10000 |

1000

15 20 25 30 35 40
Lt EVAY
(a) #4435 B L 3 25 O 4k

1000

>¢358V
&35V
¥ 33.8V
| 325V
29V

100

Wik

1
-60 =50 -40 =30 -20
i J§/C
(b) 14 25 i ik € #1284

B2 FEEMEERT AR
Fig. 2 Effect of voltage and temperature on gain
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