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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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=" HgCdTe

&
 *KL�CK	���F�( (Molecular

Beam Epitaxy, MBE)$�AG�O�)MH-L
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�KMLM� (Etch Pit Density, EPD) Æ&


J
� 104/cm2 ∼ 105/cm2 �	�4 X �UV�

<W8
 CdZnTe NO�T�U1)� 25arcsec

∼ 45arcsec 
NNDNO$!���Æ#T	

D 2 CEA–Leti ���X�<C=OY 115 mm
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LPE$��� HgCdTe �K���P.	B

�)*� Cd � Hg � Te ]7G/
&

	2
*��"���+.�$!�-+�� (1.7 ∼ 3

µm) ��+�� (3 ∼ 5 µm) �,+�� (8 ∼ 10

µm) 
�$,+�� (>12 µm) +.	0�QR

3ST�&ZU
HgCdTe �(M�#�&��

,# �	S��,(-7��O[)
 0
���%V�UÆ&
�#FJ
� ±1.5

µm 
W
�B�$�X��O&

" ±0.25

µm 
W�\ ^� [5] 	L�
�(M�7�
S%T�4 X �UV�<�U1)� 25arcsec ∼
40arcsec �	
 EPD � 104/cm2 ∼ 105/cm2 �	
((Æ�NO�	�-?) 	(�1U���
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�" AIM &�J� LPE $ (CdZnTe NO)

� MBE $ (GaAs NO) �"1��]�G��

15 µm � 1280×1024 ]�+�� (80 K ._L+

,� 5.3 µm) 
�,+�� (80 K ._L+,�

10 µm) � [5] 	

!" SELEX&�J� MOVPE$� GaAsE

."1�1f&^^��]�G�� 12 µm �

1920×1080 ]'F6 HgCdTe ��� (���

6 FALCON 8) 
!$M�,^^ 8 `�B
� 16M FG�\;� (W� 3) [7] 	��&`
, ^�.B 16M �7F6�\;�Z`
��&��
E�^^�WW/�&02T�

A-	J�^^��_b8KC'^g%�a
]	̂ *a]%[aX
29L�bc��
���b� 	�ZE	
 ��^�fe
�7�	�����^�fe
�'^�bf
e��T���B�A_�O	?c`^�'
^���7	d6� 50 µm�
̂ ^�`h8)

X1 90% 
(�:2/2T@	

D 3 f� SELEX eadgef��giC 16M

hiHE>B?

�'F6��
&�
�(M� 	

�$!��9�"1 �QG�J
	*�
_L+,2,�$!�a
Cd ����6)�

�8hV_L+,KC'j4�	B�2T�
�O&
�_L+,�$'4�J
� 0.18 µm


W (_L+,� 9 µm ���^�) 	� 	
�$1UGf�.7��\ ^�	

?�7F6)'�
�]FG_iT6



U^�,'�"�O.�S�
�k��

0	 15 µm � 12 µm '6��]�G��'F
6CKX1�U
�!�]�G�� 10 µm

��S#2"
(�R�B�� 2k×2k

FG�� [5] 	?�]T6�
�'^�O�
8�g%'�b1	*�FG6� 15 µm ��

]
�N�=��I6� 6 µm ��c	�*�
6 µm �c
B#��I�J
S�R' 
�-
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U
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�#
�'F6������2�]*��

99%
.
�+���+��2�]*� 80 K.

&
X1 99.96%
� SELEX&�#
�\;

�^^^���2�]*$1� 99.6% Rk	

3.2 ?CS HgCdTe T1;K<;7

$,+���+� HgCdTe$!9���%

@� Cd ��
*�%[ieJ
�S�%'


CE(S� HgCdTe ���8�&0S�	^$

!�_L+,f!� 16 µm 
Q� Cd ��)�

1%
_L+,f8)� 4.4% (0.7 µm)Rk	��

�$�"�&�*$!��%T�UJ��
!

!�$,+.������%[�-��#


�		$" Sofradir&�V�aX� n–on–p�O

� CdZnTe NO.C,�_L+,� 16 µm (�

	��� 55 K) � HgCdTe 31
!B�D$!


"��]�G�� 30 µm � 320×256 ]��

�	��	��g3(W8
D���� 55 K

.��2�]*� 99.6%	L�k�E�g3(

lN
��-(�E�-m [8] 	;� p–on–n ]

oY�3A���k�E.[ 2 0�; [9] 	D

3A���*�1$,+�������	

���Æ#�\�	

3.3 HOT 46W;K<;7

��lh���	��L�
1�

+��	��&
p6�i8,�@M
1

�i2*
Xq
�O�',
��&
 *R

6��f&
�Rj����8,	CE


HOT ����=1%�����4/�%�

��&0���	����k�E8k���

XqmY);.l	��
*��-(�EP�

k�E./� exp(–Eg/kT)
�0�$!dj�

j��XhV�k�E./� exp(–Eg/2kT) 	

CE
*� HOT �+
$���f�p6k�
E	7&�����,*�OeZ%[a%"
p&m�dj
��[@k�E�	R�1h�
�n$f�B�;��+3A
QK p–on–n 3

A�nj�3A
�j�3A�	

3.3.1 @ABCD
� 4 "8�nj�3A��	mT:2	

D3A�B�Qo	 nBn 3A"p60 SRH Q

)I��k�E�	?&� nBnB 3A&
B�

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] 
!*

�%[�-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�KMp�^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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\�<��"9��+.)���'��

�<��	CE\�<���U�R����
-

� S&q]RQ6��5����k'r	

	�=1%�������&0����


��\�<�����u�&�	1����

�	

$" Sofradir &������6 NEP-

TURE 8�6 SATURN 8�\�<��� (�;

� 500×256� 1000×256FG��) 	(c��

����"*&W� – -+��+.����

f!�	$;��\�<���� 1024×1024

FG�-+��\�<���	sE��
�

,�) 11 0r��&
 **-+��,,+

��� 11 0+.�;%[��	�"*70+

.
 HgCdTe 9\	��
t2�bS�vs�

L9-���%[( 	*�m��+.
��

26��*���+.
��v82'	CE


D���8,8L�=��L�t2�b [8] 	

��
\�<��������	'FG^

���
��L+."9t2�b�?�

���
w	

3.5 HI / bI HgCdTe ;K<;7

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�������?��FG1��]

�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>�

�"
	\$�>��+ (-+��+.) 	

$" Sofradir&�Æ#
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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D 5 y� Sofradir ea\yzHE>B?zxC{jyv [14]

D 6 f� SELEX eadg 3D kwx{��iyC 2D/3D D{

4 KDE

���������=>�1�3���

$�A�
���� HgCdTe ��������

����� II k\�G���
������

���{�	��
=1%��������

�����'���42$,�2��1�

	���[@@M�0�	(Z�	Æ��

�"#"1��
 ���"�!"�$"��

"�z|&�Æ�"�,*�%e! *�

pe��	

HgCdTe �������p/�%���

Æs�I %
 HOT �+�\�<����

42�+
�cd�+�#���W82�

HgCdTe $!����|
S=" HgCdTe $!

�8)"="=��	 MBE � MOVPE ��
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