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Research Progress of Surface Passivation of
Mercury Cadmium Telluride Materials

WANG Yi-feng, LIU Li-ming, SUN Xiang-le, CHEN Yan

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: The surface passivation of Mercury Cadmium Telluride (MCT) materials is one of the crucial

steps for fabricating photoconductive and photovoltaic detectors. Practical MCT devices need stable and

reproducible passivated surfaces and the surface potentials which meet their performance requirements.

The research progress of the surface passivation of MCT materials is presented. The basic concepts of the

passivation of MCT materials are described. The growth methods, interface properties and parameters

of some passivation layers are discussed.
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1 (C 130 µA · cm−2) ���X�(?�!O�
�O�g1�	 0.05 M ����x|#��4
��	~Q Q

F
��D>�C 1012 cm−2 �*

P	!�?n}��� – ��4	�IL'
G@��E�ur5	��0 n 9 MCT �
$
7�e�I1,$�{e�	�66&���n
�{|�		���	�|�		
�� [12] �

		�����	������ QF ≈
2× 1012 cm−2 ��0�R5a$7�W	� n 9

MCT 	����
�#L�$*	Æ0��
	4B��82K�4 (&i) }�(
	6�
>�2K�4��	A�6K�4�RY��
D>	��D�� j [12] ��� [43] !�=�

-%%�F9����2K�4�e�20�
��B���
$*	�
]cD����

�� [44] �� �R5$7L1	 n 9

MCT	�����~
�92������ [43]

��R5$7L1LH��
��$[�f
YÆ���� [45]����
R5a$7
�

I;01�)���-1".��n�~ ��
����� n 9 MCT _}JG0��
��	
Z��R5a$720;�	"6�
!9� p

9	�A0��K�'G@��*P	����
���|;�� p 9 MCT �	#��	
�
�" �� [12] �
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� ZnS/MCT(
�	Q
F
≈ 2× 1011cm−2 �

P�	R5n$7L1���B	�� QF ≈
−1×1011 cm−2 	q�� Q

F
≈ −2×1011 cm−2 �

�� [10]<=	�rJS&NH�!��3��
MCT(x=0.23) �&� ZnS :	 MCT �
o3�
e	Q

F
Bb	C 1011 cm−2 0|�Nx��� [4]

<=	 ZnS/ $������4# ��.��
�;J�R5$7L1	Q

F
≈ 1.2×1012 cm−2 	

'G$N�;�Kc�q�z�R5$7L1;
J�)	�&b)����4���C�� Zn

���4Z�LH���� [22]<=		 ZnS/

	 CVD ��4# ��.�	/��.�-1
� 350 Å�	Q

F
≈ 5×1011 cm−2Æ/��.�-1

� 1200 Å�	Q
F
≈ 1×1012 cm−2 �	 ZnS(2000

Å)/ ��4�<���4 (300 Å) �.� [15] 	
�R5a$7L1�;N	 QF ≈ (1 ∼ 3) × 1011

cm−2 �ZnS� H2/CH4 ��4���:	�'�
B�QI� Q

F
≈ 3.5 × 1010 cm−2 	UVÆu�

^N�<�� 1/6 [20] �
ZnS ��56�	4FI�)	�	�

y�2Æ	6B��R5$7 [12] ��z�*�
SiO2 �G=� ZnSG=�y�M~ [12] 	SiO2 �
"�/?56� SiO2 ���������

�����o���"�	��s�����
����� SiO2 �� QF B=I��� [46]<
=	� SiO2 �� Q

F
≈ −3×108 cm−2 	�6 MCT

�
���IL'G@��*P�� SiO2 ��

���	
���	)VW?P!��B� –I

;G��_$���9m����VW� [12] �
?>�q��4# � MCT(
B��A�
'�	����4L���0R5a$7"J
 ;��B� – I;$�Æ ZnS L���0R
5n$7"# �
Vz$��0� SiO2 �:

	{�NH���B�R5$7�
�z?	
(� Q

F
≈ 8 × 1010 cm−2 �

CdTe��7+Æ��.+Æ��� MCT

� (7+Æ�"#�<b (in situ) �)[5] �>.

+Æ��A	<b���;N�R5(
$
7 [5] ��� [23] fY� CdTe/MCT(x=0.23)(


���G$	�/6�K�4g1� 1014 ∼ 1015

cm−3 ".� p 9 CdTe ��X�'G�>'G
@���� [10]����������&��
Cd FN	 MCT �
$7���Æ�rJS
&NH�&� CdTe��R5$7L1;N�:
M	 Q

F
Bb	C 1011 cm−2 0|�Nx���

)#����	;J�NV��^N CdTe �

�&�4F	Q87F{) MCT �
��q
@Q��� [5–6] <=	�{v�$2.�&�
CdTe �	>� 6N |1�}�	��^N$2.
��p2��~�1��	�20|�83
^N	�X��!�J1���

�� [29] R5� CdS/MCT ��R CV �
0�	��� QF ≈ −5 × 1011 cm−2 �q��C
o Na2S p.�	-� 50 ∼ 100 µA · cm−2 �
R5$�L1� MCT �� 200 ∼ 400 Å-�
CdS 	 :Æ�.- 1 µm � ZnS 	���
QF ≈ −5× 1010 cm−2 �?�8;N�R5$7L
1�6 p 9 MCT �
IL'G@� [12] �

�6� SiH4 � N2 �4;��;F$4$
"%9��4�&��&� SiNx ��	)	U
V� MCT �
��4�Q�I	 20 eV 	&F
I	 MCT �
*W1�EQ4F�?*Æ�
��� SiNx � MCT ".#L�rt(
	
QF ≈ −1.4 × 1011 cm−2 [12] �

�� [7-8] ��� MCT ����<�
����Æ�������� Q

F
B;N	��

# <@(� MCT (
 [12] �	 p 9 MCT 	
Q

F
≈ 5 × 1010 cm−2 	?"6 MCT �
o�?

P�	 n 9 MCT 	 Q
F
≈ 2× 1010 cm−2 	?�

�6 MCT �
IL'G@� [12] �
(| } ~ �)
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