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Improved liquid phase epitaxy method for in-situ growth of
HgCdTe with positive composition gradient

HUO Qin, HAN Hong-Qiang, ZHANG Cheng, JIAO Cui-Ling, WANG Reng, MAO Cheng-Ming,
LU Ye, CHEN Xin-Tian, QIAO Hui', LI Xiang-Yang
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The influence of growth conditions of liquid phase epitaxy on the composition gradient of HgCdTe was stud-
ied, and the growth model of liquid phase epitaxy (LPE) of HgCdTe was established. HgCdTe with positive composi-
tion gradient was grown by slider liquid phase epitaxy by changing the mercury loss rate. The positive composition gra-
dient structure of HgCdTe grown under the growth condition of specific mercury loss was confirmed by corrosion thin-
ning spectrum and secondary ion mass spectrometry (SIMS). The experimental results show that the HgCdTe with posi-
tive composition gradient had the similar surface morphology and infrared transmission spectrum curve to the traditional
HgCdTe with negative composition gradient. It had high crystal quality, with a full width at half maximum (FWHM)
of X-ray diffraction(XRD )double-crystal rocking curve of 28. 8 arcsec.
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Fig. 1 Schematic diagram of component distribution and band
structure of HgCdTe.(a) Schematic diagram of composition dis-
tribution and band structure of HgCdTe with positive composi-
tion gradient; (b) Schematic diagram of composition distribu-
tion and band structure of HgCdTe with negative composition

gradient
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Fig. 2 The Effect of mercury loss rate on the composition
distribution of HgCdTe films

Wit HeTe fE MR 1 % , AMETF AR TEEE A 480 °C, B
B A 0.2 “C/min, KA 50 min, ARG [ S0
W, I T 2055 T AINIE A K 1 T 71 T B )
VI BRE -7, 3 cm ™
2.2 EKER

FR A A AR AR i o A ANE T2 5
B AT IR AR K T A TR) 2 508 B R T ok 1
Bl 4(a) (& 4(h) R AH S E 3 A BHRE 5 I8 R, T
DLE AR S A FIRE 5 B 2 R TP 2%, JC 7% WLk
K 4(c)  E 4(d) A AH &b 4E 38 JEAE ) 7E Normarski
s ' S ARUBE T TBOK 200 4% 19 W AH A1 ZE B RS TTE
S, PR it YA I ) SR T 8, X SR SR T X
S FRRARSNE A R R AR K B B I Y,
AU SO B R R A, PR R B, SRR
s 7 [ 7 DXl P 34 T 3R 1T B, Sk 45 AR R, —
FH B EEE/NT 5 em™. LA 45 UL Kok 5
PR BT AR AR AR A BRI AT R
IR R TAE S, Wi B JC7k MR THIE S L IX 73 IE 4
3 A 5 Tl 4 A W REE A 5 07 2 G A R Tl G A 1k R
L
3 IEZH 476 B 0 51 4R 53 46 FE I SR SR AN SE 47
BRI b 4 17

3.1 MK EE
TEMRC T, X 2 T E AT AU I O'G AL 24 DL 0
e, EBRFRE G E KA E— L H 0. 5 %/



344 BB A IR R BN SNE T i IR A K T 4 S A 311

0.286 |-
——0.15 °C/min
0284 = | ——0.2 °C/min
o | |[——03°C/min
——0.4 °C/min
0.280 |-
K s}
%
0.276 |-
f:i
2 oo}
=
0272 |
0270 |-
0.268
0.266 T
0 2 4 6 8 10 12
HME 2R lum
(a)
0.282
——20.1 °C/min
——0.2 °C/min
0.280 [~ ——0.3 °C/min
——0.4 °C/min
0278 |-
R
=
=
#0276 |
B
=z
=
0274 |-
0272 |

HMEJZE B /pm
(b)

P13 Rl A 0 I R R 28 2340 A 5 () At 38038 0 1
EHL 368 P T R A 2HL 3 43 A1 RS IR 5 (b) AR TR 3 X0 £ 2 73
JE Tl SR 7 153 534 R 52 )

Fig. 3 The Effect of mercury loss rate on the composition dis-
tribution of HgCdTe. (a) The Effect of mercury loss rate on the
composition distribution of HgCdTe with positive composition
gradient; (b) The Effect of mercury loss rate on the composi-

tion distribution of HgCdTe with negative composition gradient
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Fig. 4 Photo of HgCdTe. (a) Photo of HgCdTe with positive
composition gradient; (b) Photo of HgCdTe with negative com-
position gradient; (c) Surface morphology of HgCdTe with pos-
itive composition gradient; (d) Surface morphology of HgCdTe
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25 B B AT RAE . 5 20 B FE i A SR B
1) XRD w- A FEIE M Ze . ML R ER, HEmA S
FE 5 B Y FWHM 4351 4 28. 8 arcsec 5 24. 1 arcsec,
55 T A AE 114 56 1 KO AR S 2 35 B ROR B % T
FRAME A= K T 205 5 ROAH SME AR T2 i A K
)il 0 o T XS AT B = R A AR T . 28. 8 aresec
F18 2 0 42 5 3 BH 28 3ok 2 AR 5 1 R0 2 WA
HME A A T AR B ROR A8 R 1Y A K AR R TH 4 45
TP A AR, i A A TR R A B A LG T
WRLBAH AN E A A T 25 R R
3.2.2 BHELOAIMAIES

6 (a) JFEfh A S5 HE 5 B B 2051 3% 551 Hh
2 i 3 2T A S M 2 T DA AR A i i SR 5 3R
WAL 53 W Al A BOJEE N 9 wm, CA 4153 0. 272, 1
i B YR 2 10. 8 um, Cd ZH 43 K 0. 275, M h
A LU 2% it i AR i Aub 30 W A 300 T A O
T XL ANE S M 2k AT H — AR AL B, AT L)
RIRAE 2 3ok H— A Ab B 2 S5 P 2% ith e i W Wi o
A H, UL IE 470 B B SR AR A0 1 2
Jot 5 57 20 0 B E Wil B i A e — 2 DL R AE SR



312 AN NS 0 N ok 43 %

FWHM=28.8"

Intensity/arb.unit.

JU

T T T T T T T
3820 3825 3830 3835 3840 3845 3850 3855
al(°)

(a)

FWHM=24.1"

Intensity/arb.unit.

L

T T T T T T T T
3825 3830 3835 3840 3845 3850 3855 3860
a(°)

(b)

K5 Tl 5% ok XRD BUkh #8422 il 26 (a) IE 21 73 466 J3E it 4 oK
XRD W AHAFAR LR 5 (b) 51 270 f HE Tl 57 9 XRD Bt 4424 it
2

Fig.5 The w-scan HRXRD rocking curve of HgCdTe. (a) The
w-scan HRXRD rocking curve of HgCdTe with positive com-
position gradient; (b) The w-scan HRXRD rocking curve of

HgCdTe with negative composition gradient
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Fig. 6

transmission spectra of HgCdTe LPE material; (b) Normalized

Infrared transmission spectra of HgCdTe. (a) Infrared

infrared transmission spectra of HgCdTe LPE material
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Fig. 7 Infrared transmission spectra of HgCdTe after etching
treatment. (a) Infrared transmission spectra of HgCdTe with
positive composition gradient after etching treatment; (b) Infra-
red transmission spectra of HgCdTe with negative composition

gradient after etching treatment

G2 R A R B RE A B IR B RS
1 SIMS 3 25 5 5 1 FH FR AT 1 A0 9 AH S HE A= 4
AR B 153 L A SRS AA RN [ 28 43 3 A A T X LG
W 6(a) Frm , B bl A BT R 5 T 25 B 2 434 1
R 3 em™ WNE 6 (b) 7R, & B X I 14 AR K
T B 86 R-7.3 em™, ¥ 5 SIMS I 2%
SHA W= W) A B UESE T r S R A1 E A=
KAGEHY ELAG R4 (%) A 1 R S P o g P A A
AT DLE i A T 2T R A R B A B R, S e
it 2% Wi R BT R 2, B



314 O hh 5 2 K 3 2 R 43 %

09 | 0292

" SRR 4em

0.7 | 0287

0.6 |-

Cd4i%y

o 1 2 3 4 5 6
04 |-
03 &

02 -

=
<
IS
EN
P
3

AT E /pm
()
1.0 |-
4 i ik -
09 | 0285
o
sl om
) 03mb U BER-6 Sem

0281
07 F 0.280
0279
0278
0277

Cd4i%y
L]

0.276

AR EE um

(b)
P8 il 5 i v I SIMIS 3 45 2R () T 26 53 B J52 T 70
SIMS KL 5 (b) G250 B KL i i i STMS A 45 5
Fig. 8 SIMS profile of HgCdTe.(a) SIMS profile of HgCdTe
with positive composition gradient; (b) SIMS profile of

HgCdTe with negative composition gradient
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