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The influence of the orientation of CdZnTe substrate
on the morphology of HgCdTe film

YANG Hai-yan,ZHOU Xiao-jun,HOU Xiao-min,HE Yue-yang
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: To research the influence of the orientation of CdZnTe substrate to the morphology of HgCdTe film,which
was epitaxied on CdZnTe substrates,the primary and the processed CdZnTe substrate were compared by director,and
the surface morphology of HgCdTe film was studied. By tracing the change of crystal orientation of CdZnTe substrate
during processing, the cause and solution of the orientation change were studied. It is found that the crystal orientation
of CdZnTe crystal changes significantly during the processing after the initial directional cutting, while the large crystal
orientation deviation will not occur after the rough grinding process with larger thickness reduction. Therefore , the redi-
rected results of the rough grinded substrates can be used as the basis for further selection of the CdZnTe substrates to
guarantee the quality of HgCdTe films.
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Fig. 1 The surface morphology of HgCdTe film epitaxied on

five CdZnTe substrate samples
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Tab. 1 The orientation deviation of five CdZnTe

substrate samples before and after processing
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InTERE/ (") 2 7 14 26 43
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Tab. 2 The parameters of HgCdTe film epitaxied

on five CdZnTe substrate samples

i e B R TS A
FMmms | BEMS -
JEEE/ um B/ pm
FEah 1 1# 16. 347 5.333
R 2 1# 16. 6645 5.3271
e 3 1# 16. 4968 5.3049
T 4 1# 16. 1107 5.3264
e S 1# 16. 6332 5.3663
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Tab. 3 The orientation deviation of five CdZnTe

substrate samples during processing
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Tab. 4 The thickness changes of five CdZnTe

substrate samples during processing
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Fig. 2 The diagram of thinning

DRI, e e G i I i 255 A 1) 32 2 D PR oK U
R A AT U E T ) E S N A R DR
Vol TR V5 A K AR B e R o X ) AT LR R
FES I 0 o) R ) Rl R S Al I A T aE — 2D T,
B> B A6l T it 17l 25 TR 3 o ) A e 70 Y ST 350
BN, PE IR 2R 2 R RE
4 ZIGLER

R S SO T2 i e B T ) A e A
B ) 1) 28 A7 2 1) LA, AT LA J B0l o 4 o AR 7
WU E ) Y1) I 0 T3k A v & 1) 4 R A BH B A
b, 32556 VA A1 S T i S T R ) % DR 0 A
W1 52 o 38 3 i — 20 ) 1) 4SO A RS i
R (1 b 1] i 22 0E 47 38 B2 0 5, & B TR A R A G
F SRR T A Sk BB KA, XA H
TR T.25 2 s A A K 110 P52 18 ol o, 7 i ot 7 v
SR AN Y 50 51 ke A A 2 23 AL JES i 1) 7 AR
WS 52, DR, T DOKE RS S5 A RS A P O R ) 4
SRAE Ay it — 2 7 3 s o 4 e IS 1) R 48, AR IE
HH 471 S s 5 51 9 1) I

SE
[1]

>(p

d ~ TR

YANG Jianrong. Physics and technology of HgCdTe mate-
rials[ M ]. Beijing: National Defence Industry Press,2012.
(in Chinese)
ok, mRfR R A LS B [ M ] et [ By Tk
L, 2012,
[2]  SUN Shiwen,SUI Songyin, HE Li, et al. X-ray diffraction
topography and etched surface morphology of CdZnTe sin-
gle crystals [ J ]. Journal of Infrared and Millimeter
Waves,2015,34(3) :91 —296. (in Chinese)
PN S, FEIAED AT 3, 45, Bl B 50 R PR A X IR R ATT 2
eSS ML [T ], 2040 5 20K I 2 4z, 2015, 34
(3):291 -296.
S P Tobin, et al. The relationship between lattice matching
and crosshach in liquid phase epitaxy HgCdTe on CdZnTe
substrutes [ J ]. J Electron. Mater, 1995, 24 (9 ).

1189 -1199.



1394

5 RS AN

748 %

(4]

(5]

(6]

(7]

(8]

PR, SRR IR ER, 55, B R R AT IS ) i IR 5 5
oK LPE R ESOC R [ C. 56+ Jm 4 [ 205
FEARUR A i 22 B A B i R 2 R8I 218 3
4E,2001.
JIAO Cuiling,ZHAO Shouren, CHEN Xingiang, et al. Re-
lationship between lattice mismatching and X-ray topogra-
phy of HgCdTe/CdZnTe[ J]. Laser & Infrared,2007,37
(¥54]) :910 —914. (in Chinese)
AR R BT, BB R, 5F. HeCdTe/CdZnTe 4% %
FCS XG4 AR G R WFE [T]. WOk 52041,
2007 ,37 (1#44]) :910 - 914.
LIU Ming,ZHOU Liqging. Analysis of the main defects and
Its" origin on HgCdTe film grown by LPE[ J]. Laser & In-
frared ,2009,39(3) :280 —284. (in Chinese)
XU, JEISE IR Bl 73 YURF A/ A2 9 5% 3 7 e i e e
L] OG- HL041,2009,39(3) 1280 —284.
CAO Xiuliang. Current status of research on defects in
HgCdTe epilayers[ J ]. Infrared, 2006,27 (8) :27 - 32.
(in Chinese)
7555 HeCdTe WA BRI ROAT AR BLRL T]. 2051,
2006,27(8) :27 -32.
WU Gang, TANG Libin, MA Qinghua, et al. Study of
structural effects of defects in CdZnTe substrate on
HgCdTe thin film grown by liquid phase epitaxy[ J]. Laser
& Infrared,2005,35(9) ,663 —667. (in Chinese)
SN, R, L oA | 55 T BE B AT JIC B B 4T VA A1
ST F R MR AE R O SR [ ] ot 5 2041, 2005, 35

(9]

[11]

[12]

[14]

[15]

(9),663 -667.

Johnson S M, Rhiger D R. Effect of dislocations on the e-
lectrical and optical properties of long-wavelength infrared
HgCdTe photovoltaic detectors[ J]. J. Vac. Sci. Technol. ,
1992,10(4) :1499 - 1506.

Figgemeier H,B ruder M, Mahlein KH, et al. Impact of
critical processes on HgCdTe diode performance and yield
[ J].J. Electronic Materials,2003,32(7) :588 —591.
Rosenwaks Y, Sher A, Zussman A. Wave interference
effects in liquid phase epitaxial layers of Hg,  Cd Te
[J]. Thin Solid Films,1989,169(1) :25 -34.

PENG Lan, WANG Lin-jun,MIN Jia-hua,et al. Investiga-
tion on the mechanical lapping and polishing of CdZnTe
wafers[ J]. Journal of Functional Materials,2011,42(5) :
880 —884. (in Chinese)

W2t B, RBE AR, A TSR b DL E IS FIBL
WO T BFFE LI S RE#F KL, 2011, 42 (5)
880 —884.

LIU Keyue,WANG Jinyi,ZHANG Xueren,et al. Preparation
of CdZnTe substrate used in HgCdTe epitaxy[ J ]. Semicon-
ductor Technology,2000,25(2) :38 —42. (in Chinese)

X i, 4 5, 562417, %%, HgCdTe SME A Y CdZnTe
FHRBTHRIL)]. 2R ,2000,25(2) 38 - 42.

A BB R R ARSI T TR PEE[ D . R
R TRA,2010.

AR, CdZnTe ghiRAY N L5 R m AR (D] 7Y
22 ALk R ,2004.





