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Packaging Technology of Infrared Detector

on Satellite And Its Application
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Abstract: This paper briefly presents some packaging ways of infrared detectors on satellites

and mainly describe some critical packaging techniques of infrared detector assembly Dewars.

The research and development of these packaging techniques are important to improve infrared

detector Dewar assemblies and advance the application of infrared detectors, especially of infrared

focal plane arrays.

Key words: infrared detector, packaging technology

1 "�uM9ANU:tp�tA�v%p�%A�*^n:tFvo��+g�%FN**^�<3Æ1E+g�uMN*�\�&
�uM���N��s/�LtLn�(5Rm��uMTufD�i�ihuM�C��AJr���$E�uM9AN�*^&J��uM9AN6���*^�'Z<v!iuM9AN6���L26�
2 a��J|V/e�W�
2.1 8�Hi/9^C=℄ [1]

��N*6&S6�h.A:r!�Ær�61���Pg�7���.�{?FN*�L4WT�,Up!�	�r<y�Y���7�1\7o���5Add.
VI<|\6Y�WTj?�?:W�O*�_.6Æh.6A��OV�	�����n�.�{?��FN*2T;���_|Q6�/R�6>
N�fD����
mReyy�=a�a��6�	'Q6�s�HRL��l3��o��B�zn
�lR��T?	%;(i	'Q6Æ (1) R�{?�B=R
�lRnh;d`�2005–05–10	�KQ���r (1978 —— ) �w�℄0��p��, L�`�
I{U.d�N�p�
Infrared (monthly) / Nov 2005



14 �7 B	F: 2005 ;bn �z� (2) 7A�{?�B���A��A�� (3) R�B=R�l��kn�\A��
(4) =RoA��o,�{?�BO��I��
�
2.2 -lp2�8�Hi/7� [2]P��6�*^~V�d�/};r*.�!u�{?D?[� 19478�U 20� 508s�P��6(nM1o� TO�M6R	�?6�O*	�Æ=�7�6O*�AiB�*.��h��O*�R%C;hO*�*^���	_� 1958 8*.��!m�{?�T���k'J��%1o6M�*^�Ly#j\k�"�oE�6 (DIP) M�^1o;h�S? (LCCC) �.Æ;1o�S?
(PLCC)n*+1o-E6 (QFP)��} 20� 90 8s�\k�Y\g�6 (BGA) �B�U BGA �	_r�*^��B�6 (CSP) �5A%�B�*6&gRÆ�;TH�E*�P��6���
2.3 Dnj(a/8�HiuM9AN�6���N�>P���!I4l�XT;P��6���V
�w:>�6uM9AN<��
6Lp��}�<�L6��=;:B�<�
3 �%a��J|V/e�
3.1 v~Dnj(a/8�wgMRO�X��uM9ANd4R�Xn�X���O�U�X�uM9AN*�6!�?6[6���O�U�X�uM9AN�6��℄U>=R�zz0��}3TRs�&G6>h"�Xzz�/�;Y?zz�P�f�Kzz�<wzz(�
�zz�f"b}zz/��uM9AN�6��	�;[6nP��K6���
3.1.1 �'�F?7:>uM9AN��l%RPm�l�?6=�[d('mMt�gBb�[���	�;=� – ;h6n=� – 7�6�

(1) =� – ;h6L:W�sÆ[� (:[��el��;h�Æ�;hBt:'T) �[$�i+Q�%.
((F 1) Æ?6E6:W��6;hA`+p=�j�67
6��k;hA=��67�L8Æ:W&t�d(p}EF�nEP*
�1o!6%�℄b:M)lPwW�}2!8 uM9AN�6��PÆ?6=� – ;h6�

G 1

G 2

(2) =� – 7�6L:W�sÆ[� (:[��f4�7��t:'T) �[$�i+Q�%. ((F 2)Æ?6f6:W��6!�7�A`+p=�j�67
6��k7�A=��67�&b 20008� GOES W��"p9AN*6 [3] PÆ=�
– 7�6�L8Æ:Wn�OO*&t�w

Infrared (monthly) / Nov 2005



4 11 < �7 B	F: 15L1o!:d67%�'V:>U�+Zj�'u�o+��

G 3

3.1.2 =>�;�F?7P��K ((F 3) 	�: (1) �
� (2) zE� (3) M� (4) 1o~� (5) z℄v� (5) ℄�el� (6) uM9AN� (7) 	�� (8) !℄B��T�L.uM9AN6UEdh~Li�9AN�lAd1on1o~1\�zEÆ9AN�S?nzz�E6�
3.2 v~Dnj(a/HiuM9AN[62x��6���UP��K6}�;?k�i+.qgK �
4 a��J|Q�2iV/e�jA1��K6 SADA Æ�)suMbC���m��LU31TufD�3�N�K�D_.26�5:uM9AN��K�r�n�kz=*��T [4] ��K�*6�	����s�K:W����8|{���K�1o���uM9AN�EF���℄�?�����K�g7����K�P�$�����K�2+`|����K�*d^
����
4.1 5m/P>�Yy1�FeI
4.1.1 �;�.��D�K�
?6{f!)6�V\=U�)6E�>Æ�AM?6:�D�0a;p=�

Ti-5Al-2.5Sn � Ti-6Al-4V �=lf&7���M?6:�D�`+�el>Æ?6a�ZnS �u���a���K�	�?6;h���B�!℄BlR>Æ?6`+�! [5] ���K�1o~:W?67��;hA`+t:�
4.1.2 �;%��5-A�6"�K�Z:W�m�d^�P�|���1k�y�dh�/�E�U{��Æ�-ji�Æ (1) "�
:W�zEX�XO
A�07A{�� (2) "�K:WW
|�\�gBbAU[�{�� (3) "1onlR:W���n�8|{�� (4) z℄v℄�#p�2+`|{�� (5) "�KA�dh�/{��
4.2 5m/}sHi">�K�1o/��kb5M�<vt[�;*�:W�i+43<vL8_Æ

(1) ?6�11o/��?6�x�7E*.9AN��lo1\�&b� Aqua C�3oS�qPuMfo9A% (AIRS) [5] n&b�
IMACS [6] �?6Ly+:W ((F 4) �w5(�!IV
ÆU)6��dhi6��0RLU6dV}
6� O �^�

G 4

(2) ?6�11o/��Ad�11oA;h1o~.�lo1\�K�&b��%NT( (TI) �z� FPA �KPÆ?6i:W [7] ((F 5) ��?:W��)6��w*Æ{�A9ANn;h{��"7:W�
(3) ?6=�)�Ad;h1o~.9AN

Infrared (monthly) / Nov 2005



16 �7 B	F: 2005 ;�lo1\�?:W�O*p"&t����d^
E�℄2�z� FPA �K}?6�i:W ((F 6) �

G 5

(4) ?6=�)�Ad7��t:1o~.9AN�lo1\�?:W�O*p"&t�wd^
p":E�
4.3 Dnj(a/:S6$�G�y_�Hi
4.3.1 ��!9	�Æ9AN*�lRn9AN�lo�S?�B� Æ3��%<�L*ÆT%!��
�������
6�3TM6�	�>Æ;%C;hnu��B�

;h	�=�|�/,;w1,��1,nVt,�bn�=�|/,}�1,z%�2+��6y�&b Aqua C�3oS�qPuMfo9A% (AIRS) }��K�	�PÆ%C;h	� ((F 7) �u��	��26 p")6_.�5Æ�6dhi��{���,w�1n℄g�O*A�=�|T��℄b~�nl3r�Tu℄J%�2!uM9AN�	�PÆu���Æ� ((F 8) �

G 6

4.3.2 0�2
F ,�+!9!℄B��{uM9ANLCLj�b;�>U�X~Li'u!℄B�#I<w�

G 7

Infrared (monthly) / Nov 2005



4 11 < �7 B	F: 17z℄v�6℄;A�℄��Lmz�52+q%Rrp�b�;�>e�%�Qo℄�k'f=℄d�B�M2+�ZT;6E�*w��('u�K�<w�z℄vM6��/�z%Æ (1)M2+��;�52+Irp�|_�&b AquaC�3oS�qPuMfo9A% (AIRS) �z℄vPÆ?6i/,z%�� (2) 52+��rp=��M+Addh[�=�A�2+>℄�℄2�z�uM1E+�K�*?6�PÆb�O*�

G 8

4.3.3 �<:3�C#1*�
F Æ�(EU	�r�uM9AN*KF*0m���Ad!f�O*� t�k�Uy℄�?��x�bG#�{��Z�!�t/�
X � Y /v�Ynd(Uq�Li�kUy�EF�"��U Z /vr�Zd(AdÆBA�{��
4.4 5m/BOHi�K�g7|
o7Zf}�K�j?���MRbM ��x�K�i�R 18mL �;xP���sdhR 10−4 ���L��Adh�/�ZfjiÆ��U 10−13STP.CC

He/sec 
��dh�/KR 200 8���U
10−12STP.CC He/sec
��dh�/KR 158���U 10−11STP.CC He/sec 
��dh�/KR
2 8���U 10−10STP.CC He/sec 
��dh�/KR 70����U 10−8STP.CC He/sec
��dh�/KR 24 y� [7] �0i�K����Æs����

U�K��zdV}�g7/,��Yng7:W�{�Æs����3T�UuM9ANP��Kz%}�x��g7/�;�℄g7�RgnuMelA=��g7�
4.4.1 �;����$!9�℄g76t�k:�DA:�D�:�DA`+n`+A`+�g7�9LÆ:�DA`+R/�=��:>Lh:!��Æi+�Tg7�[�Ri�Yp��O*�!s���4r�℄g7|
��! [8] ;ÆQ�*���℄"[8���℄"[o���℄\℄C��{1
�yn{1
�℄�����zP?�y��zP?��
n/v(�g7-���
4.4.2 �;�4�!9dhRg!�Æ�k:B>Æm"<�:W�g7�5d(�kEF��y�|nEd^
 [9] �;ji8Æ (1)�X�6O*'?X���:�4rO*�_||�
6� (2) g7dV}/�y�d(�kF*Yn� (3) d(Ad{�g7:Wk'p}+g7�=Eg7�P*
�
4.4.3 �;��)B&8�$!9el>Æ%R2=�>Æ�'�KMÆ=�>Æ��k=�A2=�g7�/,Æj"2=�A�=�|�̀ yTA�g7�bM ��Æ?6�h7�t�kelA`+�g7 [10] �℄2�ECg7�� &TQ	26}�b��!}�qOVt3r�
4.5 5m/pZJZHiM`$�%�$�/,nzWO*�mz�!�:6p}EF��Z�3T6#��6�KP���$A/, [11] ;Æ (1) K8x�,�(2)�l8pA
,�(3) �l��A
,�
4.6 5m/&\,XHiR�[��K�dh�/�^��Gkz�K�j?��M���0��K�2+\P��?6�/,;Æ (1) Udh}A�EX^P`| [12] �(2)"2+A�>℄`| [12] �(3)U�K52+�\P�6��v| ��|_ [13] �

Infrared (monthly) / Nov 2005



18 �7 B	F: 2005 ;
(4) �KA�N�"t℄n<P� (5) A��℄1�`| [14] �
4.7 5m�MVUxHibM ���K�*d^
�N	��}U(i/+ [15] Æ (1) �|0��Z4"�n4� (2) 4~L�2
���n�N� (3) d^
H /,�Nnd^
$E�_.�F�k}�}EX�/�4<Xq�
5 kt'Z&�<v�6uM9AN�!}6����K �uM9AN�K�*6�!}Z)���b}����Nn*^"=EuM9AN�K�*6��$E�JAuM9AN9LÆuM1E+�h"26ÆwZ���� 'Tqr
[1] ~�����J���5�l�,TG��,����7ÆPW	�~5E℄�z
[2] ~�����J���5�l�,TG��,��Q��7Æ��	�~b�r�℄�z
[3] D. Cousins, M. S. Cafferty, L. M. Candell, et al.

GOES imager update design for minimum system

impact. SPIE Vol.2812(1996): pp376–388.

[4] William Salazar. Report on the Status of lin-

ear Drive Coolers for the Department of Defense

Standard Advanced Dewar Assembly (SADA). SPIE

Vol.4820(2003): pp43–51.

[5] James H. Rutter, Jr G. Jr G. Scott Libonate, Gence

Robillard, et al. Performance of the PV/PC HgCdTe

Focal Plane/Dewar Assembly for the Atmospheric

Sounder Instrument (AIRS). SPIE Vol.3457(1998):

pp249–160.

[6] Bruce C. Bigelow, Gerard A. Luppino, Gregory S.

Burley, et al. Design of IMACS 8K×8K Dewar and

detector system. SPIE Vol.4841(2003): pp727–736.

[7] Stephen Whicker. New Technologies for FPA Dewar.

SPIE Vol.1683(1992): pp102–111.

[8] w����r` �Q�>��L�^h8���YBQ|� Vol.25, No.1 (1997), pp13–16.

[9] Ov-�~ShVvN:BO�+~�37^Rv� Vol.21, No.5 (2000).

[10] HASHIMOTO TOSHIHIRO, MATSUMOTO

HIDEYA. LID AND PACKAGE FOR OPTICAL

COMPONENT EMPLOYING IT. JP2005079146,

(2005).

[11] �59��N� �>��LGQz� %BvNB^PW� Vol.30, No.2 (2001): pp143–146.

[12] ?z4Q��LWdoei�X�5d^BvN� Vol.34, No.4 (2004): pp275–278.

[13] G. Raiteri, A. Calcatelli. Thermal desorption from

stainless samples coated with TiN and oxide Layers.

Vacuum 62(2001), pp7–14.

[14] T. Hino, Y. Yamauchi, S. Satoh, et al. Retention

and desorption of hydrogen and helium in stainless

steel wall by glow discharge. Fusion Engineering and

Design (2004): pp1–6.

[15] OP��-z9N�"UvN2F,�L�+e_��OB_��JDe_�B�M���
1999 9� 6 K� pp8–11.������������������������������������������[A{�+%�fNt03zW4u*R<Eok)bS'� Laser Focus World 	Rv!��:B9!V? 3µm ∼ 5µm o 8µm ∼ 12µm 9O[�#qvN^�:BO#?�BY��<7��>S	J:B9!�"�0-�V9!n#B	���9�a(�Q?St�7?����9������O+����0r�l(|x$JnY�s��lV�'I�'$r��'�Y�O	��)�'�
��	���

�OfG'H�q�{℄"�$JnY�Buq���vN^�:BOH;&���e�~#qQEHvN^�:BO����OfGS~9vNoO9vN|�	J;C�QEH�6�7"Dx��zD�tr�����yA�F? 0.6V ��M9qs3V 9.1µm a�(y��>A����s39.�0��0}$~ 3.9µm �
5.2µm �yB	O9vN:B��$JY�S 70K �(yB	~9vN:B��$JY�S 110K ��#��|�e)�f){X�U(�r�2F,�h�
 ��/

Infrared (monthly) / Nov 2005


