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Abstract: The structural perfection is very crucial for the applications of Cd1−xZnxTe alloys with ex-

cellent photosensitivity and electrical properties. In this paper, the first-principle studies of the electronic

structures of Cd1−xZnxTe are presented in brief. The obtained information is very useful to support the

available experimental results so that it can provide the theoretical guide for the crystal growth and the

design of optoelectronic devices.
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1 l
DottyWM [1] m 1993.pCN�=� Zn &xU CZT e���eU�JJ|�v℄D 1.45eV (CdTe) �6R 2.25eV (ZnTe) �e�.tv� �� Zn &x�Z�?<�j��oki�U�#B�_%���|� qz+��%�CZT $�v℄(���ÆU Hg1−xCdxTe

(MCT) �Pb0U4ZB:<(�lW��UUv}m +�(U}^ (x�γ ^0) �'<$��9vhm�.�}^�'<U����:h�q=o=\h_BR$�[���BU"��aB$�[�Ui6\g6�*M℄pU�U"�
W��!OU`℄�_�\WBt

�UvrNi CZT $��� 8_ [�U>'n\kUgS���J/�*{n$�U6Q?��H�QUx"B+J[�Ue3?�K℄S��Dp+��$�Ub0?�*<S`F��k�U��Yn�
2 CZT l2v�g[U
2.1 Cd1−xZnxTe FT0J6P2℄/aA � " � 9 � r (VBM) l ( ? b 0
Cd1−xZnxTe e'.hUvr
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16 	 � 2006 Æ 12 �n!^�6�Q���_Q�~ xU�KN[�I [2] ��℄�}�W�S+�okX� Zn &xU CZT $�U_JB�X%�Lp� Zn &xx��CZT UO^x��b0 9� Cd�=UxMx��b:U Cd x�xo�+bU�GVkxo��n CZT UB+!��aB�Q,i6-�U x �ok�U_`�!. [3] %h� Cd

VBMrb0= Zn&xx�� 0.10�0.15* 0.20U CZT e�ohw� Cd VBM rb0U CZTe2�4q-�hBr�TU CZT e� ZnUx"Xqy�A Te2bX\��y$s$�KRU�nU Cdk8[ 1�b0 9��U Cd �M�_�2��^6B_%�U'Æ�x&� Zn&x�J/B{�o CZTe�ÆU�(�N� x=0.15 U CZT e�Æ'J�jm
CZT e*UJ/��UQ_�?�.j���� n ?= p ?�Q�_%�+W��Q�P x

> 0.07 e� CZT 8 p ? [4] �aB�M�-nbb 1{� (Q In) ��X8B+�!. [5] %h
VBMvrn x=0.10U CZTbA� In*{��x&�*{4 CZT B+U�6�d��6x&�$� In } CZT $��℄M*t * In+ ���F}���nJ�U
d�+D�}_Jv �* In U CZT eU_%���� CZTe�=S
ÆD��$n CZT bA In *{+k8[WY[�J/*��_%��B��_�mV"_h�x ^0R^�2��^�6WgSol�v℄�)RgHU Cd1−xZnxTe �F}���1�*��J/�Q2b�e^�I{���SW��J/ [6] �_���q�6�a+Dw�6Wv℄TR^J/℄B2�+�U>' [7] �
2.2 Cd1−xZnxTe dV MCT 6370J6[GoMCT�P(U6JNPBl Cd1−xZnxTe4ZU�Ui^�Niq-�}!�U Zn "Æ+�MCT �P(o4Z
MUe�19jl!�U� Zn "Æ x }w 0.025 ∼ 0.0425
Me��P(o4Ze�19j�6�!I [8] �	�l Cd0.96Zn0.04Te 4ZoY�0� 10µm U
Hg0.78Cd0.22Te e�21�n2��'<Uhk�I_`�Lp�P Zn "ÆIm 0.0425 e�

�P(U�G�j/{�I [9] �9kNiq-
[10] �nm'W&xU MCT�Zn U"Æ} 0.4 ∼

0.55
Me��P(�jme�1b:U�G~fw�j'7�P x < 0.4e���~� xUP7p�I�(?�nY Zn"Æ (0.04 ≤ x ≤ 0.20)U
CZT eUNiX�A���la���U��vrXP^g-��.IH CZT eU (111)= (211)B  (� MCT �Pb0U4Z� Edwell
[11] x�Q CZT e (100) * (211)B  �Pb0� MCT �&�[�,j CZT U (211)B  nU�P(�U�G�jXY�W�y� MCT�P(�U~fw�jxY (< 104cm−2) �x�J/x\�<TUB+xi��Lp� CZT 4Z�U^J/B{�}�Pb0 9�;�TR MCT �P(� [12] �!. [13] �h SEM �
RHHE � XPS B�3[}���� MCT 6)
? CZT 4Z jo�3>&U�(�x&q-�} MBE b0 9�� Hg t (� Te t (Um;B8� ��n CZT 4Z jk/IUe3�j�3['TU4Z jU�6*t�x&%?vTR MCT �ÆU�6�OjBTRU[�o jUY��(!$,�!.
[14] nBbA�x&�N��t�x&%?�s�j4Z���6b:U`_#t�6���=n�%?UD��B�� Cd1−xZnxTe Vl
Si Y�P MCT UpI:<($�� Johnson WM [15] h MOCVDr} Cd1−xZnxTe/GaAs/SiY�PU MCT �&�} CdTe/GaAs/Si :<(Yb0UokÆ7UÆ{|*Æ�5U� ��h
Cd1−xZnxTe/GaAs/Si4Z�TRUY (�(m
78K) 0� MCT 2��'<�ok2P%UB+�vo$� Cd1−xZnxTeYU MCT��<SB+2�X�
3 6{�,5 (DFT)o
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� 27 ��� 12 � 	 � 17t )2UÆ�t~Y�0m�U�k$�B�h\g�~}i (1) �Ol�UDo
2U
Shrödinger v9�T=�kU>'l!v+U�aB�M��=�W:d{*%?�O6�
"��8�j Hohenberg * Kohn �$ U�>�f�af��ju#�� (DFT) U>� [16] �U�} Hohenberg-Kohnf�YU DFT ��Vo_ "�O6�N_ d{"��N�L�_ }W
oke��7BUW8k, Veff�zg�jB�v℄;=�$L�_ zg�SU Kohn-Sham v9


[

−
h̄2

2m
∇2 + Veff (~r)

]

ϕi(~r) = εiϕi(~r) (2)

Kohn-Shamv9UD℄�IY�m Vxc(~r)Ud{l|v℄ON��K[�=�aB��En
Vxc(~r) %HW:d{��~lq�jd{ (LDA

[17] *�`
jd{ (GGA) [18] �}N_ d{+��7Bk,�IÆi�zgU_ Q��+J�4��~d!j_ d{*as�d{�$�%?�Ol�ogS[�2����UF|[�/E&�ml�M�lq��FoÆvtU+JF|vr�Qs�r�+kr�4 �r���#tr*t �S0B&-rW� E. Wimmer WM>mo�kU�/�n0B�K4 �vr (LAPW)bA�D�*q��5� FLAPW �(?�>m DFT U
FLAPW�}�T6�\WBt�>�_ [�!>F|U��vr
W�
4 -p FLAPW� Cd1−x

Zn
x
Tel2$\v8:�H

4.1 TY6Mv℄_�m(U"+�F|i6e�.t�� 1 l CdTe "+~�e�.tU�6F0�nBF0bA--kv℄DT40��eUe�.t�
4.2 M5D<ASL9+J[�*��jlNi$�_ [�*A�U�U�o�� 2 �� 3 *� 4 x�l�h
FLAPW vrF|TRU ZnTe U+J[��"

U��jBx���jF0�

� 1 Æ)#,�f	/uV�7

� 2 ZnTe VWU�)

� 3 ZnTe #V��kG1j�v	� ZnTe U+Jjz#x&6�C+Æ'�Uw_ �;J (QJ) *S
_ �;J (LJ) �+Æt�} −12eVÆ −10.8eV
MU+J+Æ'Y�nm p1 {��U�-� TeU 5s _ �	��aB�}�+ÆEM*� _
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� 4 ZnTe Vy���kG1'�U} Te t �dA���+JU�+ÆEq9�-= Zn U 3d _ �U	����o TeU 5s_ �qb d3s{6��nLJUP�e3XI�+Æ[�U+Jx"m −8.7eV Æ −6.6eV
M�nm p2 {��+JEq$,[�-=
Zn U 3d _ �Ulq	��y$ Zn t 6��_�=�}+JU�#�kW+Æx"X|UEq� VBM l�+JUe^��+J�UY+ÆEqnm p3 {��Uj Te U 5p _ �*
Zn U 4s _ ��;���qb sp3 {6�pA_'x"m Te–ZnU6Qv5�p�+JU�+ÆEqnm p4 {��-= Te U 5p _ �*
ZnU 3p_ �U	��+Æ'�U+J5�QJ� CBM V�m Γ ^�8��Y+ÆEqnm p5 {�o p3 {�{��Uj Te U 5p _ �* Zn U 4s _ �;�O+Æ�m p3 {Un+Æ�y$xM_'x"m Te–ZnUsQv5�nm p6 {U�+JUY+ÆEq�V�-=o p4 {�{U Te U 5p _ �* Zn U 3p _ �U	��P�(F}{�*J/e�8+J[�*��jx"k;qb2U�6�� ��6kv℄x&{�*J/n$�UB�;+b�TUe3�
4.3 8�L9

h℄Ni$�6Q?�U'k�U�okl_'�jB6Q_'�j�a�{�*J/n(B�Ue3U�takl� n(_'x"Ue3�g-U�6Q_'�jv℄j("U_'�jz>e��^Yt _'�jUONdKTR�� n6Q_'�jUx&�v℄B?[TR6Q 9U_ ,-B_ Ux"C} [19] �� 4 �F|�TU Cd0.75Zn0.25Te"U_'�j*6Q_'�jW�0���+�/��[sf=o(��j2nU6Q���� �{UF|�v℄x& Cd1−xZnxTe$����{�*J/b:U6Q_'x"�6�x��64H�QUx"�_'ZgB6Qv5W$�	BUe3�
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