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Abstract: Vapor phase growth of CdZnTe crystals under microgravity can overcome the convection

induced by gravity and achieve growth without any contact. It is possible to get the material with uniform

component, good surface, less defects and integrity structure. In this paper, the research on vapor phase

growth of CdZnTe crystals under microgravity condition at home and abroad is reviewed.

Key words: microgravity; CdZnTe; vapor growth

0 IJ
CdZnTe � HgCdTe �	�������

�	�
	�
�	�	����
�

��
�����	���	�	� X– 

����
γ ����
��������

���� CdZnTe ���������

�� CdZnTe�����������

��������������������

�	�� 1100 ◦C � ����������

�!	����������(�� Li 


Na 
 K 
 Cu 
 Ag � Au ���������

������"  Al 
 Cl � I �����

�#)!$%"#" ������	�	�

������ Cd ��
 Te ����&$'

 ��#%���	��&'��((��"

#!)�)*���*�	��"*+�,

#-�����+#�.��/���	

+,-.�2013–10–14

/012�K3LM4N56OPÆ3QRSÆT7U0 11304335 1ÆKÆVWX8YZ[ ( Q-ZY-87/Q-ZY-88)

9:;<�\] (1980-) Æ^Æ_=`aMÆ>bcdÆ?eÆfg@h II–VI iABjCklD2
E-mail:rwang@mail.sitp.ac.cn

Infrared (monthly)/Vol.34, No.11, Nov 2013 http://journal.sitp.ac.cn/hw



m 34 nÆm 11 o � � 9

��� �

������	���$� E���
,�	%�F�����3�'����
� ���������������/�!!

�-!&����.4����
�(��

��!)��������/�""
�0

,E3�#5������#1'�6�7�2
89:(���7��	�"�����'�

;�
��*�
��#$�

�($�/�
G%%3

 CdZnTe �	��<�	G%%
3
��������=&��� Zn ��

	 CdZnTe %'F������.4��&
>)*?�+?�(4G%@5�

1 HIpqrs
'(,�)6-7 ������ CdZnTe

��J*�+6,� 1996 - Grasza[1] ����

�����*�+�
��>�)>8.( 23

mm��($�/9� 105 cm−2 �1997-��0'

*):;.�6,/A�.����B physical

vapor transport,PVT C��*B 001 C</�

($�
����0� Cd0.96Zn0.04Te ���

D=�($�( 5×103cm−2 � �E+F,


( 20 rad/s �"�1�/GHK
 CdZnTe

�����	�I' Frieg �:��6,/A�

 Markov �
�' Durham �: 700 ◦C ���

0� CdZnTe ��A�>=�-.�	�/�

������

	���������0�2�1B2��

?1/�L�3��1C�4�-�.�#5�
'3J�561?�
�K�45M2 6�
3@K�4546�)*����#5#5

7��	�16'387�#L	M2 6.4
�MM�	F��"N(AB6,����
��#579*):�(89��#5
��

���	�:/O;4>�����7

9*!� [2,3] �

	6, �1�����P<�='

Wiedemeir H� [4] 	)>CJ'*8';D�
1973 -� Wiedemeir H �	 Skylab 3 � Skylab 4

,9Q	6'387�:E*������:

F�R	 1982 -9Q�<:�����	S

�4=S��'* HgCdTe ���T�;GH�

"�������+���><���N

I="/:F�1UJ?F�?#>-S
@?F�K�	 1992- USML–1AE�4=S

� HgI2 F(��B	 CdTe ��,��'* 80

µm C HgCdTe 	LV�1	S����	

�=��1�� HgCdTe 	LV&�#$


���0�
G%%3
�J6E@M��/�
D�><�1995 -Wiedemeir H �NQA�<

:���	B 100CCdTe ��,:E* HgCdTe

�		L�� [5]

M,?EW>-XA�=' NASA  Mar-

shall �14�O):*B;P*�F

HgCdTe �	�1�/QCS�@Y 6,

?F��-�;B6, RSDP*-E

F)��	�F@ HgZnTe 
 HgMnTe 
 CdM-

nTe 
CdZnTe� HgCdSe��R:E*�4ZJ

G[ HgZnTe � HgMnTe ������AF�

& 1 
& 2 %<��BG / HHC
=
D!I

ITJ'U�4�1����\J3��

AEEFK&�

�& 1 �& 2 !!K'�A�����L

G	�����B 900◦ C!!��'/QC'

+�	�'(,U?�MLS:E II–VI N�
III–V NF)��	�1��6,�RH�*
NI#O�M 1990-- 1993-�HHC):*

Dyakov Y N �- [7] 	 MIR �1V,� PVT 

�%<:E* 38 Q CdTe ��� 12 Q CdS ��

����:F�	�1� CdTe ���+(

4��	S�,�WM�E�?%�1W

MU?94=S��-�+ γ �J�,�

"PQ7*)6-7	6'3):�����

CdZnTe ��NO�2( CdZnTe �R]'+

/�=��	�K#�O Zn G%�)�	S
!�F�	������	S!�F���
���	�T!!F(L����UO�
��	�

1998- 10 X�IT�1PB European Space

Agency,ESACGH*�����7	�����	

'(�1V,�� Cd(Te,Ga)�� [8] �)��

8., 5 cm �M 1 ( Cd(Te,Ga) ��:.

M�

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.11, Nov 2013



10 � � 2013 � 11 �

P 1 QRS / TUVWXYZ[\]^_`abcdefgP [6]

VY� ZQ N^ WX _OY `P QZ

Salyut–6 CdS, ZnS,CdSe, a Splav–01 PVT 1 1978

Salyut–6 CdSe, Cd ÆR Kristal1 PVT 1 1978

Salyut–6 Ge ÆR Splav–01 CVT I2 1 1978

Salyut–6 Ge ÆR Kristal1 CVT GeI4 1 1979

Salyut–6 CdS ÆR Kristal1 PVT 2 1978∼1980

Salyut–6 GeTe ÆR Kristal1 PVT 5 1978

Salyut–7 CdS ÆR Korund–1 PVT 1 1982

Salyut–7 CdSe ÆR Kristal1 PVT 1 1982

Salyut–7 CdSe ÆR Korund–1 PVT 1 1983

Foton–1 Si–Ge [\ÆR Splav–02 CVT HBr 1 1985

Foton–1 Si–Ge [\ÆR Splav–02 CVT HBr 1 1986

Foton–1 Si–Ge ÆR Splav–02 CVT HBr 1 1989

Mir Si �]b Gallar–V CVD I2 5 1989∼1992

Mir CdS ^_ÆR Gallar PVT 12 1989∼1993

Mir ZnO ÆR Crater CVT H2+Ar 10 1989∼1991

Mir CdTe ÆR Gallar PVT 8 1990∼1994

Mir GaAs ÆR Gallar/Crater-V CVD ZnCl2 16 1990∼1993

P 2 h
i
jklmYZ[\]^_`abcdefgP [6]

VY� ZQ WX _OY �[ QZ

Skylab3 GdSe,GeTe a PVT GeI4 R� 1973

GeSe0.99Te0.01 ÆR CVT GeI4

Apollo-Soyuz GeSe0.98Te0.02 ÆR CVT GeCl4 R� 1976

GeS ÆR CVT GeCl4–Ar

STS–7 GeTe, GeSe ÆR PVT R� 1983

STS–61A GeTe, GeSe ÆR PVT R� 1985

SL–3 HgI2 ÆR PVT R� 1985

SL–D1 Ge0�]b1 CVT GeCl4–GeI4 X� 1985

USML–1 HgCdTe ÆR CVT HgI2 R� 1992

Eurecal CdTe:Cl STM c� 1992

SL–D2 InP0dS1 CVT InCl3-InCl Æe 1993

IML–1 HgI2 ÆR PVT R� 1993

Foton–11 ZnSe ÆR CVT I2 c� 1992

GaInAs/GaSbAs
fTg

S\hÆ]
CVT R� 1996

2007 - 9 X�HHC4* Foton T`�

R	)T` Polizon–M abU4=��*

Cd0.9Zn0.1Te:In>)����U���7	���

	 Foton T`,�� Cd0.9Zn0.1Te:In �V�

+(4��	S�,���	� NASA Wc

^��AE�O Palosz W �V [9] d'���

�7	.����������X���4

P�1��<�	��_e3WeM� II–VI

3 IV–VINF)��	��;BJ*�+F�

CdTe � (Cd,Zn)Te �����7	�YXfL

Infrared (monthly)/Vol.34, No.11, Nov 2013 http://journal.sitp.ac.cn/hw



m 34 nÆm 11 o � � 11

&���:F [10] �

2009-�HHC Fiederle M [11] GH*6'

3):�	 Foton M3 missionAE�,3� CdTe

\J:F�R1XfL& CdTe \J��:

E* =�#O&(�/���:F#O1�

Y#O�(`a������3�\JC�

+=�YG�C�

Y 1 ZZi[g[jk Cd(Te,Ga) ÆR (h\ 5 cm)

�8!b�'(,	6'3��� CdTe �

CdZnTe ���J#�+:F��Y?F�

R]T	ci:E�F6,�

2 Htnpqrs

Y 2 ^Z[g[jjk

\'	 2000 -;]:E�1����\J

:FS@6,?F�?#d-_3�U?�

4*�1:FabJe
6
�A��18

7L&�6'*9=�1^�\J���

�ab [6] �@M 2 /_�?#�+�A
L&

�Fl?F�)abU?,-�1:F+#�

2008 -�'`�:`a4 [12]  6'3

��� CdZnTe ��:E*�YL&�fa*�

�IS�):�%b#�X:L=�#c*

CdZnTe ��%b#�b2�mn�R]A�

Lyapunov 57
� %b#�#5:E*5

7
%c�%c*%b#��?g�(6'

3�� CdZnTe 79*/7�Y@Y�

Y 3 CdZnTe ZQk SEM hdeY

�);,iLG.�/. 1995 -;] 

CdZnTe � HgCdTe ��	6'3):�ld


l��6+:E6, [13−16] � 2002 -�	 SZ–3

jAm,4=S��* CdZnTe�� [17] �M 3k

'* CdZnTeWMef�E46gMoB Scan

Electric Microscope, SEM CI�hM�"��'

n/Q	���� CdZnTe ��� 2013 -�	

fl_j ZnTe:Cu ���1��S@:F�

4=S��'* ZnTe ���@M 4 /_�,i

LG.�/6, CdZnTe ��U��W>-i

g��+6,*4��
m�.!)!I�(!

)�K�	4$opp�L	�n%on_

� Cd m�.!)&� )!)A2:E*%

c� Emj:E*�	�46mjnp�q

-*ah Cd kodq�):�)/	'�9

Q4=S�� Cdr��%o�����* 

� FWHM ( 20∼25 rad/s 
�($�9� 5×104

cm−2 ��opp�	�8	�,iLG.�

/	 CdZnTe����1%�:F��J*�

+?F�)6,�+�<������UH�*

�Fs��

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.11, Nov 2013



12 � � 2013 � 11 �

(a)

(b)

Y 4 ZnTe rÆÆl

3 uv
q,/i�\'U?X�*	�16'3

):�:EF)��	�����Y�:F

):�� �1���� CdZnTe ��6,T

q�P�m	�T��+):�LGjkt

+cN�'(�1Vfa�'(aFp4�
(-n:E�1:F��l79*>gu�

m��sq�n+�16'3�	��:/

O4P�

rs#$

[1] Palosz W, Growth of Cadmium-zinc Telluride Crys-

tals by Controlled Seeding Contactless Physical Va-

por transport [J]. Journal of Crystal Growth, 1996,

169(1):20–26.

[2] Kaldis E, Cadoret R. Schonherr E, Crystal Growth

from the Vapour Phase [M]. Fluid Sciences and Ma-

terials Science in Space, 1987:355.

[3] Bechner E. Highlight of Science Results from the

First International Microgravity Laboratory (IML-

1) Mission [J].Microgravity News, 1993,1:10.

[4] Wiedemeir H, Klaessing F C, Irene E A. Crystal

Growth and Transport Rates of GeSe and GeTe

in Micro–gravity Environment [J].Journal of Crystal

Growth, 1975, 31:36–43.

[5] Wiedemeir H, Klaessing F C, Irene E A. Growth

of Hg1−xCdxTe Epitaxial Layers on (100)CdTe by

Chemical Vapor Transport under Normal and Re-

duced Gravity Conditions [J].Journal of Crystal

Growth,1995,146(1):610–618.

[6] roottuvwxyz[M]. up���vwpÆ

2001.

[7] Walter H U. tu{|vwxtu}~vw[M]. s

t�������vwpÆ 1991.

[8] European Space Agency. Microgravity: A Tool for

Industrial Research Applied Research on the Inter-

national Space Station[R]. 1998, BR-136: 12–13.

[9] Palosz W. Investigation of x Contactless y Crys-

tal Growth by Physical Vapor Transport [M/OL].

http://solar-b.msfc.nasa.gov/ssl/colloquia/mmsm

/oldmatscience/Palosz pos.pdf

[10] Palosz W, G rasza K, Durose K, et al. The Effect

of the Wall Contact and Post–growth Cool–down on

Defects in CdTe Crystals Grown byx Contactless y

Physical Vapour Transport [J]. Journal of Crystal

Growth,2003,254(3): 316–328.

[11] Fiederle M, Benz K W. Deposition of CdTe Films

under Microgravity: Foton M3 Mission [J]. Crystal

Research and Technology, 2009, 44(10):1059–1066.

[12] qrut CdZnTe ÆRvqrÆst_\wsht

xvvu [D]. �v��vz�Æ 2008 .

[13] wuÆyvt{wxyX[jÆ�zÆRwx�z
y�x_z|_y{{|vu [C]. ^Z�����

{}Æ 1995.

[14] wut{wxyX[jÆ�zÆRwx�zy�x
_z|_y{{|vu [C]. }|Æ|}�����

��~{}Æ 1996.

[15] wuÆyvt THM [j Cd1−xZnxTe ÆRwx�

zy�x_z|_y{{|kz~~{ [C]. ^Z�

����{}Æ 1997.

[16] wuÆ}|~Æ�}�Æat THM [jÆ~�Æ
Rwx�z\�xk��[jy��� [C]. ^Z

�����{}Æ 1997.

[17] Wang R, Li X Y. Growth of II–VI Semiconduc-

tor Materials under Microgravity [C]. 9th China

Japan Korea workshop Asian microgravity pre–

symposium,2012.

Infrared (monthly)/Vol.34, No.11, Nov 2013 http://journal.sitp.ac.cn/hw


