26 9 Vol.26 No.9
2005 9 CHINESE JOURNAL OF SEMICONDUCTORS Sep. ,2005
(111) )

( 200083)
A B
(111)A (111)B
1@ m
PACC: 7280E; 6170J; 8170G
: TN304 DA : 0253-4177(2005) 09-1773-05
1 (111)B , 1995  Everson
171
(111)B Everson
, (111) A Nakagawa
(11
H 1EAg
(2 41 (EPD)
X
51
(111)
' ) , Nakagawa
A Everson B
3 y ’ ’
EAg .1979  Nakagawa tel
Nakagawa (111) A 1@ m ,
) ,Nakagawa
* ( :60221502)
,1978 . Email :cfliu @mail . Stp. ac.cn
2004-11-15 ,2005-04-26 ¢ 2005

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1774

26

2
Bridgman
111
Cd:- xZnx Te X 4% ,
x10%cm?
Everson (111)B
, LOGITECH PM4
(111) A ;
28am, Nakagawa (111)
A , 23 m.
A B OL YMUSBX51
( HAMAMATSU C2741
), A B
A B .
) (111)B
3
1 2
A B )
1 A , 2
B
, 2 13 AH " B”
(111) A (111)B
, 60°
180°
A
Nakagawa 8 3x10°cm?; B
Everson 8 9 x10'cm 2.

1 (112) ( 2y m)
, Nakagawa (111) A
Fg.1 IRtransmisson image of CdZnTe sample with
thickness 2 m and focuson (111) A surface etched by
Nakagawa solution

2 (111) ( 24 m)

, Everson (111)B
Fig.2 IR-transmisson image of CdZnTe sample with
thickness 2 m and focus on (111) B surface etched by
Everson solution

2 ,
24 m,
[110] .

6,  60° ‘;[1101 .
1.5, . 1"
L] + (2

[110] (111}
3526 90°, [211] (111}

b © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



9 ©(111) 1775
19. 47° 61 87° 90 0C° 24 m A B
A B , (111)B

, 2 7. 42, Everson
1485 39 3 m, (111) )

110 , (111) 1 m ,

, 3 , 2 m
211 , , 4
110 , A B
110 (112) )
110 )
3 B

A B .

Fig. 3 Caculation results of corresponding relation-
ship of postionsof 110 and 211 didocationlineson
both (111) A and (111) B surfaces of CdZnTe sample
with thickness 24 m and their comparison with experi-
mental results The points on the circles are the rea
nable postions of the didocation line on A surface
corresponding to the B surface etch pitson the center of
the circles. The solid lines represent that the A and B
etch pitson its both sdes can be explained well by the

threading didocation line model.

Q

4 (111)B
20 ;(a) (b)

Everson

40s  100s.

Fig.4 Variation of etch pitson (111) B CdZnTe sur-
face etched by Everson solution at 20  with etch time
(a) 40s;(b) 100s Etch velocity is about 0. O m/ s.

) (111)

Lut® ,
EAgl EAg2

, (1118 ;
. Nakagawa  Everson

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1776

26

,Nakagawa
, ( EAgl
,Shen™”’
, EAg2 Te

Nakagawa  Everson

(EPD) :

Nakagawa Everson EPD

, (111)
, Nakar
Everson(111) B
(111)

gawa(111) A
21 m

[1]

[2]

[3]

[4]

[6]

[7]

[8]

[9]

[10]

) 1 m

Nakagawa  Ever-

EPD ,

Zanio K. Semiconductors and semimetals. New York: Aca
demic Press,1987
Gu Huiming, Yang Jianrong. Distribution behavior of didoca
tion in CdZnTe materia s. Chinese Journal of Semiconductors,
1999,20(12) :1059(in Chinese) [ , . CdzZnTe
,1999,20(12) :1059]

Yoshikawa M , Maruyama K, Saito T,et a. Didocations in
HgCdTe/ CdTe and HgCdTe/ CdZnTe heterojunctions.J Vac
i Technol ,1987 ,A (5) :3052
Chen M CList R S,Chandra D ,et d. Key performance-limit-
ing defects in PorrN HgCdTe L PE heterojunction infrared
photodiodes.J Electron Mater ,1996 ,25(8) :1375
Bacon D J, Hull D. Didocation introduction. Beijing: Science
Press,1990:27[ DJ, D.

,1990:27]
Nakagawa K,Maeda K, Takeuchi S. Observation of didoca
tionsin cadmium telluride by cathodol uminescence microsco-
py. Appl Phys Lett,1979,34(9) :574
Everson WJ ,Ard C K,SepichJ L ,et a. Etch pit characteriza
tion of CdTe and CdZnTe substrates for use in mercury cad-
mium telluride.J Electron Mater ,1995 ,24(5) :505
Lu Y C,Route R K,Ewell D ,et a. Etch pit studiesin CdTe
crystals.J Vac Sd Technol ,1985 ,A (3) :264
Brandt G,Ennen H ,Moritz R ,et al. Characterization of CdTe
crystals by chemical etching and cat hodol uminescence meas
urements.J Cryst Growth,1990,101:226
Shen J ,Aidun D K,Regd L L ,et d. Etch pits orignating from
predpitatesin CdTe and CdZnTe grown by the vertica Bridgman-
Sockbarger method.J Cryst Growth ,1993,132:351

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



9 : (111) 1777

Comparison of CdZnTe Etch Pitson Both (111) A and (111) B Faces”

Liu Congfeng, Fang Weizheng, Tu Buhua, Sun Shiwen, and Yang Jianrong

(Research Center for Advanced Materials and Devices, Shanghai Institute of Technical Physics,

Chinese Academy of Sciences, Shanghai 200083, China)

Abstract : Surface etch pits of both (111) A and (111) B of CdZnTe samples etched by Nakagawa and Everson sol utions ,respec-
tively ,were observed in the same field by reducing thickness of samples and using an infrared transmission microscope. The re-
sults show that the surface etch pitsof (111) A and (111) B of CdZnTe samples with thickness 21 m do not have one to one cor-
responding relationship. Variation of surface etch pits with etching time also shows that most etch pits will disappear after the
1Q m surface layer is removed. This means that the formation of etch pits can not be explained by the threading didocations as
previoudy cited. The etch pitsformed by different etch sol utions may be corresponding to different kindsof didocations. It isa-
0 possble that the etch pitsoriginate from micro-precipitatesin the materias. S there isinsufficient evidence to use EPD val-
ues to evaluate the didocation densities of CdZnTe materials as commonly done before.
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