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Development of Infrared Focal Plane Array
Detector in Format

WANG Yi-feng, HUANG Jiang-ping

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: The development of infrared Focal Plane Array (FPA) detectors in format size is a process

from sparseness to density and from smallness to largeness. It is limited by the factors such as material

growth of large area detectors and fabrication of small pixels. Strategic FPAs are usually used to detect

point source targets while tactical FPAs are usually used to detect extended source targets. Starting

from the related basic concepts, the evolution of FPA format is analyzed and the relationship between

the operation range and the FPA format is discussed. Since TV formats are changeless, the further

increase trend of the tactical FPAs in format will be either stopped or slower after their full frame

formats are realized. On the other hand, the larger the format of the FPA is, the wider area it can cover

each time is. So, the strategic FPAs will develop toward super-large format.

Key words: infrared detector; focal plane detector; array format
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1.1 4:3 (	e)

��� RS–170 ��'#��$ 500 Æ��

	��
()�%�
����!"�!��

#
��&$���� '� 525 Æ	��!�

�'#��!���� 0.925 �("*
���

#�	�� 485 Æ��)
�%� 480 ����

#&�� ��
�� 4/3� �$� 
&�

4:3 ���+�� 640×480������ VGA �

�*�,-)!+�� 768×576�',� CCIR

'#�(!��".�����'#(%� ('

() 	���"- 4:3 �#� 1024×768��

1.2 16:9 (fe)

�&�.#� 1280×720 $ 1920×1080 ��

��)������!��&
�/#����

&
������*�
� #)��
(%

� (High Definition, HD) ��%��&'�'�

���� ���/�
���-
(��0


(HDIR) �	 % 16:9 � HD �� [3] �

1.3 5:4

�&�.#� 1280×1024 �(� SXGA '

#�(+�
(���SXGA ����1���

640×512�(���(�2)��������

�-��3*,������$!��&
)

0'�4 #*
 SXGA �
(	�����

640×512 -* 32 �+�� 640×480 �����

'#�#.���(�1�� 640×512 ���0


��$2+5)������ [4] 	�� FLIR

,/�60123�*% 640×512�� VGA �

��
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�
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&�/0�(!7�0��4������


���'�
��5� 1 ���-&��3�


�����&��,8�4�.-&�5��

 6�" (dead space [5]) �-
���(��7

9
�1.�2���:6
�.&�����

:6
�3+�)���*79������

/0�5� 2 �����!-&�;
���#

&%6�+7��� 20 �� 80 	�<���Æ

+�6��8!��'����79
�*�

����6��� 4 �
���*79
�*

�����6��� 6 �
� [5] �!��*


��'��������' (�) ��5� 2 �

��-����'��!��'�����'�

�!�-&�������-�49		,��

����
�
���'�� 50 µm 89-:

/5+� [6] � 12 µm �'�!(0��=$�

/ 1 60Æ;.:/1;<7<=897<= (>>

=?) =@

/ 2 60Æ;.:/2?A>=�@>�B34AC

B2??0A0:DE2?F@BA9<;=DG5

1ACB2??0A0:DH2?F@BA<CI2
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��'#�D7��#E!� 5 µm

�'� [7] �

�����
�����
������

$%����=�$���A,� wafer�die $

chipF��A�G��wafer ��63�1J73

7��4���G���B8�>	% wafer C

�B3�
�B3?�@*������� die

(3�) 	3�AD+�00�� chip (��) ��

�'�� 30 µm � 1280×720 ������
�

�� [3] �/0������
��3��� 22

mm×38 mm �(%BJ!��B35.?��

�3���H��IE(6��3��9#��

:���C; / ��1F7�K�'�� 20 µm

$�/50�#�8J�1��H##�<�!

��C;8D�

�������
���#��9LM-

*9�G��6�#�/��� (���) 
�

� ��(".:�� K9.:" [1] �K9

#��!:�F:K9 [1,8] �5� 3 �����

[9] 
�K9����N���� 2048×1536 �

�����
��
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�ÆE����

���
��5�
���
���� ( N%

�� [1]) �O6�����
��R�#� =

6"3��S�(���$�P�B�����


��5� 5(a)��	IM������
�=

63��STC!�#���� 
�QJR

#�K�
60Æ3��S�LM�G��#�

�U>#�$�>#����5� 5(b)$� 5(c)
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#�K�� 	�
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/ 3 AENOÆ;.:/2?RB@FCVNOAÆ;.:/2?

/ 4 60Æ;.:/WEXVYGSNNOPO
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�M#�@
�G� Sofradir ,/��G

�U��������
�$�WN����

768×576','#��$##��� 640×480��

'#���OP���]H��'#�^+Æ�

���XS$�YZ�VW���(JM�[)

��TM�$��/�N%�����
��O

6���1%�����
�	Q1%����

�
�#/UE!�MX+1��� 1/4%���

��
���5�768×576→384×288→192×144��

�	�
���	� (
)��5 1×144�1×288�

4×288 ����Y�,Z��)+��#�[Q

$I����-I��
@*����R!�

�����
�/B�\	M+�:%G@&

E���:�-��3]_J������


�����\E
� Sofradir ,/@��`��

K4^���
��� 192×144��� [10] ��

Sofradir ,/�G�U,-�#�������


=/�S�LM�]�NO���__	KS

�@������
�$� 4×288 �����

�
�(L� Sofradir ,/�KV60�
�a

�1.#�$^_TPb���4×288 ����

��
�#�@* 768×576 ���',���

�� [2] � 4×288 ������
�5��`�

7� (4×48 �) 
��#Z0 4×240 �����

�
����E!���'#���� Sofradir

,/#��� 500×256 � 1000×256 $ 1016×440

���������
� [11] ��-�$���

+@�� 4×240������
��� 4×240�

�
�� 4×960�6×480�320×240�320×256$

640×480��G�� 6×480 ���#�B�=�

���'# [2] ����:��
�F7 SADA I

$ SADA II �a� [2] �(��=#�/�2T


E! 4:3 $ 16:9 �������
/9#2�

T #E!
(���� [2] �

� 4×288 ������
���3 
�

Sofradir ,/@��`����QR�	WU

S (Line-of-Sight Antitank, LOSAT) V��=�

4×480 ������
� [12] � 4×480 ���

���
�'
 4×288������
�� #

/0 8×768������
��-$/9#TT

�W#� [13] �K��T_U�
�!��$�

G��**BO!�'a�bZ��5����

� 320×240 ������
��+� Sofradir ,

/(V�%60&:7 320×256��M+5
�

X1-cdW�E!� 256×256�a�8���

��
��(�JbYE���9#�'#�

� [2] ��� 320×256 � Sofradir ,/XE! 1/2

',����� 384×288 DZ�Z*&''�

��P��,/9c���@� 768×576 ��

����
����@�� 640×512 ���6
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0 (de�(��
�����'#) �X+5@

�� 1280×1024 ���60 [14] ��� [15] 
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�TT#��@*�

768×576�����

c+����� LOSAT �=+�� (9) X

(#) �=����Æ��.�X�=��5�R

O	
���.�	�d�= (Non-Line-of-Sight

Launch System, NLOS–LS)�G�`��eXYJ

2 (Precision Attack Missile, PAM) !�.!��

�0
JbY��
�� 640×480 � VO
x
��

�
� [16] � NLOS–LS �=��"ZD[�J

2�d�=�#���[�I��'9f�'
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JbY$1
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	�($#.B���F"���

/ 7 \Oh8gh
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W [17] �5� 8 ���G��e���'bj�

�aZ�[��$5���
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$%���������%��Wd�J�W�

ÆG/X���-$�iM��'bd
aZ
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d
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�
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1�#�g	4lj�>m&��
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��lj (Noise Equivalent Temperature Difference,
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1�-4�� NETD �
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