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DESIGN AND APPLICATION ON TEMPERATURE
CONTROLLING SYSTEM OF 320 x256 ELEMENT SHORT
' WAVE INFRARED FOCAL PLANE ARRAY

ZHANG Ming-Tao, XIE Ren-Biao, ZHU Lei, LIU Yin-Nian, WANG Jian-Yu
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: According to the low-temperature and low-drift requirements for the HgCdTe SWIRFPA (short wave infrared focal
plane array) , a temperature controlling system was designed and implemented based on thermoelectric refrigeration. The
system has a good performance of small volume, rapid response, high precision of temperature controlling and working sta-
bility. The experiment results indicate that the SWIRFPA can work at 195K with the steady error maintained within 0. 1°C
by using this temperature controlling system, and at the same time the dark current and the noise level of the SWIRFPA

have been decreased dramatically.

Key words: short wave infrared focal plane array( SWIRFPA) ; thennoelectric cooling( TEC) ;dark current

5l

A R L BRI A R AL SR 2% P B R A —
xR BRE, P K e R BRHRR (MCT) 55
# B T HAL R EEREMI BN B AT R EE #—Fharsh
TS, EIRBETERERA T, L FUS B/ NG
Fi. SR, X R I SRR i R AL BT R E
ZWBBRA, HEWMERRBERS , winsh R B 2R
WeBE R SHAL AL R S9SN R LA B TAEIRBE
U o SRR 0 TR IR R X R R B R B
. BB R RN IMER R 195K (KR
MERRZET , AR R RIS AT 10° ~ 1045,
WA, T AR B 3 o 4% B0 4% B i 1O 38 B B TR
ARSI e g B [ B BE A TR KR .

W8 B }#9:2008 - 10 - 21, #%[5] H #§:2009 - 01 - 18
EEWE . EB R AE TR H (0323035)

BEE I T T Z AT , BRI 4s © & 0]
DIfERR TAERE T K80 R ik v aE. B2, X
THIEH SR, MEZ R T/ERE R A RIFMEEE
. B Sofradir /4 T HY 320 x256 JLAG IR L1 AME T
TR SR HERE TAEIR B A 195K £0. 2K/s. I, 4
BURELLIMER RSO — R IR IR R 4.

7 3C K P 9 4 P4 R, ] ¥ SR S B &Y 100K (9 1R
=2, EERIFET A R AR A 195K 246 11K
8 T AR SR8 ; 1] P A, 1] v 5 B 00 0 o PR R 4 S
BHEMF TR ERENE. Fet, RAXETF
PWM WD REHER, KKERBTRENKE. &
BE BRENEEREO I IELRERET
ProT R 2 TR IR RO B AR T A BB
AAHEEENL.

Received date; 2008 - 10 - 21 ,revised date. 2009 - 01 - 18

EEW/A HIW(1982-) , 5B, WAL REA 9L, TENFLSMRE RBE RGBT Email : mizhang@ uste. edu,



174 a5 Z2XEH*R 28 %

1 E¥mHRESMHEE

WIRLAAME T HE RN S EA LS E—1 PN
ER R, ER B ERENTIMEREE T
WA RYUE =BT - 7O

EERERFEEN OMAHFT R ENHE
T RN ,

I(V) = L{exp(qV/kT) = 1] - mqdpA , (1)
A, LR AR AR, V BIMnEE, A Re Tk
EHOCEER, y HETHRER FRE.

LS BB AEG T, b AR E 9 7 B e
2R

Ly = Is[exp(qV/kT) - 1] > (2)

MR (2) T, AR E MR [, SIRER
PIML. BRFRFRM,ZE T> 125K IR BT, BB R
FERHDEERE FI 85RO R mmmE i, H
S NACIE 3

I =4 ]y

» [kT{ [u " , (3)
=A-gqn; E(/%.NLa+\/%.N1;)
HoA N, N, 35000 p K n KWBREE,u, , M
7, PR RIEF AR 7 52 T B R MG,
AR, EFHEARSBENXAESER A
FVREET , B P = AR DL A ], g e i S5 1R B
KRAMERIAR. R, E—ERETEE N, ML
Hl 9B R AL, HOCR T LR UL i, B
LR A AR R, O B SIRE BSOS E 2
R, BEE R T R R R TREES. A1
%1 T ¥ Sofradir 23 B A IKLLSH 320 x 256 JLEEF
TRESI R LS TR A0 R R

2 BIAARIEF
HAT, L5 R G % FIRHIRH RS HIS A

1.00E-10

™
1.00E-11 =]
1.00E-12
< 1.00E-13 =
1.00E-14
1.00E-15

1.00E-16
4 42 44 46 48 5 52 54 56 58 6

1 000/T/K!

Bl 1 320 x256 5G SWIRFPA Rl 23 6% s L SR BE B R B
Fig. 1  Dark current vs operating temperature (320 x 256

SWIRFPA)

2 iR REER
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Fig.3 Forward bias vs temperature for PN junction
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controlling system
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