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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Infrared photoelectric detectors have shown their versatility in military, civilian and scientific

research applications. Because of many advantages, the detector material HgCdTe has played a vital

role in the development of infrared photoelectric detectors. Up to now, it is still the best choice for

many applications. First, the SWaP3 concept proposed for the new generation of infrared detectors is

analyzed. Then, the HgCdTe materials qualified for the third generation of infrared focal plane arrays

(FPA) are presented in brief. Finally, the research progress of large format array devices, very long

wavelength devices, high operation temperature (HOT) devices, hyper-spectral devices, dual-band devices

and avalanche photoelectric diodes (APD) is summarized.
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6o�8	�[@1%]�[E�\�
��&
p60rnQ)I��k�E	0� HgCdTe �

��	7G�=&k6 nested8N73
����
4���8	1&Z�
	CE_i*4T��
��a6�%[(-
:�X1XT�2(	�
�
nj3A�#�'���6l9. [10−11] �

S�&Z#�6�'"�pe��+ [10] 
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�%[�-Ca%
=�	�^m�6l3(	

D 4 op nBn ns>B?\oqrCt]s�

3.3.2 EFCD
j�3A���tq1��2*�L�p

6��$!�P
��p6k�E	D3A��
�o�KM
p�^Bo�
�c�	�2�
Wgu�&
]DKM5�3Ap�1%Z`
"����	?/
j�3AS&
��4+.
����f!	DI&�#
�j�3A�+
&
� 200 K .]q 100 mK �_q�2�r
(Noise Equivalent Temperature Difference, NETD)

U
 [12] 	
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�
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26��*���+.
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0�����"��5�c0+.��

�
42���&
"1�5�t*��
''


1�*�5�s;��	MBE ��� HgCdTe

.���
="
	 HgCdTe 42���&
 

*	 HgCdTe 42����� 4 �3A
V�7

��u��	��
42�+
���2�]*

� NETD vV
E0^mQ2�+�U
	

$"CK� MW–MW (λc=4.6 µm & 5.5 µm)

4+.������2*'� 50% 
 NETD �

20 mK
.
�2�]*� 98 K.&X 99.8%�

MW–LW (λ
c
=5.6 µm & 10 µm)�����2�]

*X1 99.8% (MW) � 98.5% (LW) 	42
�X

1 640×480FG
�]�G�� 24 µm 
L� 20

µm�G��
�S���
�� [3] 	DI&�

� SiE.
"��� 3M n–p–n3A� MW–LW

(λ
c
=5.1 µm & 9.6 µm @ 81 K)42�����
�

FG� 640×480
�2�]*X1 99.98% (MW)

� 98.7% (LW) 	� 2009  
"��+-/
D

��������2�]*."1�
l [13] 	

� 5 "8�$" Sofradir &�� HgCdTe 4

2��������%�34	%�.
HgCdTe

42����
���?��FG
1��]

�G�T6
��2�]*Xq���	

3.6 HgCdTe Jcadefg

cd��]oY�=>�&
1 2 0�;


��&
$ 4 0�;�FG$� CMOS �b5

f�5*�>
���-	HgCdTe ��� / +

5�4*�/%1
cd	�%T@
CE�


	cd�+��N$!	

�t+���
 1.0 ∼ 2.5 µm �+����

=��/�+��Æw�+�
(f�-�D

*X1Z0��
CE_i=�cd��]o

Y	/�
�_q_i"1T

p6*0u

f%�v��2�����
L�k�ES�

�\,��E�'6	#��x*
��
"

×10cdX\�cd��]oY
�k�E6�

2×10−11 A/cm2 
y� 360 e/s/ �7 [15] 	

�>
��Ucd]oY�w�wY
�

��"1R1��D*
!�-�s;<?	

SELEX&��
� 3D�>
������h0

w�wY.s;�7;�������� [13] 	

� 6 � 3D �>
�&�	�����q6�8

''
1�>
�8,��2	
&Z"*��

+.�zw��S�"1s;	cd]oY>�

�"
	\$�>
��+ (-+��+.) 	
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2��]�G�� 30

µm � 320×256 ]-+��cd�+
�$$#

h�&X 2 kHz [5] 	

�>
��t2�bS9�%[A_f

!

L�5*1�@X\
���w�wY

�T��	t2�b�n'�O&J�xpn

'��	(���&
p6x6u��+
��

&
i�R)��)
!�]D�1�	�*

(20 MHz) .��2'�x2�T<? [15] 	
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