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Thermal adapter of HgCdTe large plane arrays detector based on
carbon fiber with high heat conductivity used

in infrared space camera
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Abstract: HgCdTe plane array detector is a key component in infrared space camera. The scale of
detector is enlarging continuously due to the unending requirements of better performance. HgCdTe plane
array detector needs to be mounted on loading board in room temperature, and it needs to work at deep
cooling environment, temperature fluctuation at about 200 K should be endured. Temperature fluctuation
leads to warping deformation of detector due to mismatch of CTE between detector and loading board,
and large warping deformation results in damage in detector. Then thermal adapter of HgCdTe focal
plane arrays based on carbon fiber with high heat conductivity was proposed. High axial heat conductivity
of carbon fiber was adopted to reduce thermal resistance of adapter, and minimal section bending

modulus of carbon fiber was adopted to decouple the stiffness between two end faces of thermal adapter.
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Compared with direct bonding assembly between detector and loading board, after the adoption of thermal

adapter based on carbon fiber with high heat conductivity, thermal resistance between detector and loading

board was increased by merely about 1 percent, but warping deformation of detector due to mismatch of

CTE was reduced by more than 99.9 percent. Problem of damage on large scale detector due to mismatch

of CTE was resolved. Manufacture process of thermal adapter based on carbon fiber was briefly introduced.
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Fig.1 Structure of HgCdTe plane array detector
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perpendicular concentrated force
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Fig.3 Assembly structure of thermal adapter based on carbon fiber

between detector and loading board
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Tab.1 Property of material

Part or Elastic CTE Heat conductivity
material modulus/GPa /ppm - K™! /Wem'-K"!
Detector(Si) 80 2 -
Loading board 80 2+3 -
Epoxy adhesive 3 60 3
Carbon fiber 900 _1s 600

(Ys—95A)

DI BT 4 R LR 2, 5 AR T, 5 A2
T S AR ET L RIS A RS, SR R B
[ (9 AR N T 24 1%,

0704001-4



aoh gk T2

%1H www.irla.cn %45 K
* 2 AR
Tab.2 Performance of assembly structure 5 ZERIE

Warpine def " Thermal resistance
arping deformation
pIng between detector and

loading board/K-«W~!

A bl thod
ssembly: metho of detector/pm

With thermal
adapter based on 0.03 0.009 3

carbon fiber

With direct
38.28 0.009 4

bonding
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Fig.4 Warping deformation of detector due to mismatch of CTE
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