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Thermal erosion effect to CZT substrate surface during
LPE growth of HgCdTe process

SONG Lin-Wei, WU Jun, KONG Jin-Cheng®, LI Dong-Sheng,
LI Pei, YANG Xiang, WAN Zhi-Yuan, HUANG Yuan-Jin,
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Abstract; Influence of Hg vapor to CZT substrate during LPE growth of HgCdTe process were studied,
CZT substrates were characterized by combining with Microscope, White-light Interferometer ( WLI)
and Energy Dispersive Spectrometer (EDS) . Results show that the CZT substrates mainly suffered the
Hg vapor during LPE process,Hg vapor has no effect on the precipitations in CZT substrates surface.
Two kinds of typical Hg erosion defects are found on CZT substrates after Hg vapor treatment process.
One is a kind of large defect that had size of 25 pm and distributed uniformly, while the other is smal-
ler size of 7 pm presented nonuniform distribution. Furthermore, fish scale like surface morphology on
CZT substrate is found after Hg vapor treatment process during LPE growth of HgCdTe, surface rough-
ness increase more than 50% .

Key words: liquid phase epitaxy, CdZnTe substrate, mercury erosion, surface roughness

PACS: 78.55. Et, 85.60. Gz

DOI:10. 11972/j. issn. 1001 —9014.2018.01. 017

51

T

TR AR A KR th B A AR 1) HeTe H1IEAE
() CdTe IR TN, B2 B A AW B A (HeTe)
(CdTe) , i —JoAb &bkt AR 58 B n] B2 7
x (AEAEAE O ~ 1. 6 eV Bl N L2877, al SE Bt
REALLAN I BRI, 2 A 2 B 2R 2%

W FHA:2017- 07- 23, &[5 F #3:2017- 08- 25
E&WA :HK 973 WHAMA (613 + + *)

Foundation items: Supported by National 973 Fouudation (613 # s )

PR, 19 R 25 R K 254 B0 AT 25 T 52 19 FEL 5 G
TR BB R KT H AR 4 H P AR A
E3%: ( Liquid Phase Epitaxy) & H §i 1 H18 19—
A K7 A LA KR R A bR S E
ORI HERE A AR 3B 2 bR K T
AR AR,

WA SMEHE AR R — R A A2 K, 7 A I

Received date: 2017- 07- 23, revised date: 2017- 08- 25

{EZ & 9 (Biography) KA {H5 (1989-) , 55, DU ER UGN, TARE0W, A1, EZNF LA AAT RIS, E-mail : songlinwei0111@ 163. com

* 1B E& ( Corresponding author) : E-mail : kongjincheng@ 163. com



13 R 25 - Bl B AT IR 3 I 7 Rl B AR IR AR SN T 25 v 8 AV ki 93

T SRR IMIE R L 45 4 72 B P 0, B T b TS ke s
(¥ SEA A, T VAR A1 S A 5 T LU L A5
AT B 1 . B 258 T 57 A VAR A1 4 2K T 2 Sk
TEHARIRE R4 h B AR R PR A 5
M52 AR R K4 ik | T B3R 05 1 L R A
Fi. ML FZE BB, = AR AMEH AR EBIRAS T A
Iy, 1 [ Sofradir 5 i1 & it 2k - #fE S IE £ g — A%
PRV B FHRH 2 AR, SNE B R S AT A F) 20
em’ PLb, FET P I F £0.25 pm, {31458 5 i
PERIE 1 x 10 em 7 AHRLR TG 1 pm DL R
G, B2k B T AR KT s R RER
K ST K9 BAE 487, W7 SN GE A1 2 K
RAFIFHGEE] T 7 x7 em® . [ AIM 23 7] R &
Tl T B, — AT ZE K 4 F 5 x 7 em® BT,
PSP MR, R PR A E] 0.5 pm,
B EETE 2 x 10* em 2 LR 10 R RE b1 R 81 R 2
R EHAR Y2 E DRS A 7 A F) % AR K 55
IR AR BRI T FRFLE5 K (HDVIP) £1 41 2 57
TR 2% 0 BT %, A5 458 4 R 5 IR 1Y Teledyne
O\ EI N SR R A , T A K 3 3 R/ IR, 3%
Hi AR JE: Teledyne 2\ Bl BP R A K i iR AR . i 22
[ Raytheon /A H 5 FH 7 7R 36 B R i vk, — Y AT [+ B
K4 B30 em® TR AR, T ARAE 95% LU
b KRB BRI 7E £0. 4 um, 4533 A1k
EF] +£0.0006, R I 7 8 1T B4 A K p-on-n HIRY
JE S TR Ak T ] P VR A ST R B B
T ARG, 7E AN E BN~ 2 T B b | 5 5
S5 AR B IR IS T 7 &

Tl R AR VBT A AEE 5 AR 2 ) 46 21 M ST T 0
FEMEAE T 2R 2 — M SR A, Bk
JIE BRI 5 P RE RN 45 AR 1 BA R AT AR A
3. T T 7 o T TR 28 1] 2 3 % o R A
FE MEITIAIEE TR | 8 TR bk RE 7 18 K
JE X 6 R A JEE A 14 5 THG - K 3 3 T GRS
et T A TR T O R, AR BRI b R
HIIE A B0 55, LA 3 O S TR T % B R T
KBS R B, AR AN i e G 3 TEDHLRS B |
e 5o S T 5 902 4/ S T P R 132 DL % e
Bk A . DRI , 45 el JEG LS 38 L R Bt bR s 2 3
53 125 TR H Tl 57 R YRUAT 41 FEE o6 1 280 1.

T R RHBAR SN E A K T, 55— 2B 3 im
PR R B8 A LA L — 5 TR e 7 4
IR LA — 2 B R G 05 e 1L S I A KR fi R
Y 5 e A T R T MEE A= . 7 RO T L PR R

FIHIE AR A FiT X — i B2 o, B T — A
500 C AL, MRl B S AT AL T[] — U, AR
AN G 52 B B 6 R 28 UL B i iR AR TR T A
R, fifsER U Te Cd 280730 4L Hy
O EARARZ , L 2% fE il He 28 2.

T Aol TP 2 THI T B 4 TR VAR A S i i oK
VI AR, SR I B8 R A4 R AR AN E A 4 T2, A
BB BB 5 R AN AR S8 R — NI 2]
PRI AR , JCIE WSS IR R T A2 L, R 24 e AE
ey il AR ZE IV TR B ZZ AR 1 B0 , IR0 S0 S A=
REEHF , FEAME T Ak A 1 AT R A 32 1 o IR
Ot AR FE M AR AR BRBAT S ME LR T 2Bk,
(U B ef JEG 3 I il 0 A TRORH YA i A A A2 Ak
T BUE AR DA AR IS . AR SCBT 1 PR3] B4 VA
HMNIE A KA S5 AR I B A 20, JF X 2858 W
Toft AN [ e P 4 il 8 e JER S T AT 1 0 AT I T, R
R L He 2 0 fff £ 50 468 JFS 3% 1 )52 ), A 11 Ak
TOMAMIE T2, 48 5 VRO &0 2 i 57 o3 v 8 o Ak B
SLa.

1 SRIigT

N T WS AN E L R R R PR R He 2%
SO BEEF AT AR IR, AT T PR R SN
ETT S, S S T A AP E G i AR TP R AR AT
JRAEFRAE He 28 UUA NS Hy 28 TR B Ml
TR DL, 1506 58 B X4 SR R AT A ST 004 AR
FICLLL) B g1 Cdg o6 Zng o, Te 5, A6 1% 22 3 17 P25 41
Ja AR SME A FTAE 0. 5% Bry HYEEIE AP i
AbER, ASRASHT BERT. [R] I A 1 X o [Rl— 6 e 2
BTl A 28 R WS 5922 A B0, R 6 20 K )8
[ AR CdZnTe FHEHI4T A 1 x 1 mm® /M, K
AR FARIC R xx 4T xx B, DAE A R 28 S AE FH A
J R [ — A7 B A AR W 5 (5 I I3

WO AN 1 Rt B2 2R A& 1 7R, SE s it 4
ARBEBOIMAERE S UL B TS R, SR DL — R R
REIEL R AR IO RE , RS 7 A SRS Sl RS o AR X
(B RS R R Ml T G SN IE 2R S, AR R S8 S
FRSRIR B SR, P 1 A £ R FTR. N
Bl A RO RS R R IR AT IR A R A R A 2
RS TR 52 B TRLR 28 RIS O 1 o B ok
Z U A R 2 AR AR B0, SE B BT R
LK e FOit 2 il £, 5l L AR S A s, AT i
FEIR 8 TR A5 1 I FARE A B , B B SE g4l e
PEAT RS HEWLER I3 #r



94 ANV I3 N 3 2 14

37 %

520 °C

480 °C
474 °C

, 30min ¢,

P Bl oI TORH 1 S 2o A i B2 26
Fig.1 Thermal cycle of HgCdTe LPE growth
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Fig.2 Surface morphology of CZT21-5# substrate,a) original
surface. b) after a Hg vapor treatment process
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Fig.3 Type D erosion defect on Surface
of CZT21-5# substrate after a Hg vapor
treatment process
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Fig.4 Surface morphology of CZT21-6# substrate, a)
original surface and b) after a high temperature treatment
without Hg vapor
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Fig.5 White-light Interferometer ( WLI) characterization of type A, C, D defect after a Hg vapor treatment

process
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Table 1 Compositional analysis of different defects on CZT
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Table 2 Surface roughness variation of CZT substrates af-
ter different process
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