Vol. 25, No.2
April ,2006

a5 2 K K ¥R

J. Infrared Millim. Waves

B2 EH2H
2006 4£ 4 A

T ZHHE 1001 -9014(2006)02 - 0153 -04

ATREFSERGHIENTERERBRZE
BAR, KB, AZR, RRE, RRE, REE

(FEMER DSEEARY AR FREORE R E ALK % ,200083)

RECXLEFEATHERAANRAARKIEF R, UEK T EERTFHRSER, Bl b H MR A
B4+ BKE 0 HeCdTe PR H U EMNBL 2 EFRFT LT AN -IT3CUTHE BEWEBEEF, EANALRETE
LHERBUHNAR A THRBHNARNERTES FHFREG.AINEGT - HEFHFTENBEEBEALE
%% ,METCEa SR T ABEREK, REFRBEHFALBRER.

X 8 WMEFSEBEET AL FL

FESHE . TNIO6  TEFRIAEE:A

NOVEL THERMAL CYCLE SCREENING EQUIPMENT FOR
CRYOGENIC SEMICONDUCTOR COMPONENTS
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( State Key Laboratories of Transduce Technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: In order to prolong the lifetime of satellites, the Stirling cooler is operated on the intermittent mode in some ca-
ses. Thus such cryogenic semiconductor components as HgCdTe mid or long wavelength infrared (IR) detectors are subjec-
ted to thousands of repeated thermal cycles from below —173°C to room temperature. That may induce the failure of compo-
nents. In this study, a novel equipment to study the reliability and the main failure mechanisms was introduced, which is

used to screen semiconductor components. After thousands of cycles, the equipment meets the requirement of screening.
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Fig. 1  Architecture of the thermal cycle screening sys-
tem
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Fig.2 Thermal cycle screening equipment, TCE-a
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Fig.3 Temperature distribution of sub container and
diathermanous plate 4s later
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Fig.6 Displacement along Y-axis caused by vacuum
pressure of sub container
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Fig.4 Displacement distribution of sub container and
diathermanous plate 4s later
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Fig.S Stress distribution induced by vacuum pressure
of sub container
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Fig.7 Temperature varying of components
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