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Research on the "Crater" Shaped Defects on the Surface of Liquid
Phase Epitaxial Cadmium Telluride Mercury Thin Films

HU Yi-lin, YANG Hai-yan, HOU Xiao-min, LI Qian, NIU Jia-jia,
HAO Fei, SHE Wei-lin, WANG Li-jun
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: With the development of infrared detector technology, the demand for high-quality mercury cadmi-
um telluride epitaxial materials is gradually increasing, which also puts forward higher requirements for the
quality of cadmium zinc telluride substrates. The morphology and composition of a large-sized point like defect
with a platform around it on the surface of a liquid-phase epitaxial cadmium telluride mercury film are charac-
terized. The morphology of this type of defect is similar to a crater with a central depression (referred to as a
“crater” shape), and its composition does not show significant deviation from the normal area of the tellurium
cadmium mercury epitaxial film. Research has found that during the liquid-phase epitaxy process, approxi-
mately triangular or circular defects appear on the substrate surface before the growth solution of mercury cad-
mium telluride comes into contact with the cadmium zinc telluride substrate, and there are pore like morpholo-
gies below the defects. A “crater” shaped defect appears on the surface of the epitaxially grown mercury cad-

mium telluride film above the defect. The source of this defect is located to provide support for controlling the
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occurrence of such defects in the future.
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03 &

fiff ok (HgCdTe) #4 8L A 1959 4E N T &
BSR4 1 AN 2% 1 FE AL RE . R AR R
J& HgTe Fl CdTe R &1 B E Tk &9,
AL 3E AR Cd 2] 43 5 90 N J O 381 B K D A~
ZLAM i By R0 . F T B B 1 O IR AR
# . HF # % (Quantum Efficiency, QE) LI K&
Ly L Y IVELE I 7 A e N e ol el UK /P
Tile 5 o A H TN B U2 B £ A RN g AL R
At MR BE LT AR 254 10 K T B s AR IR
BEL HH . OB/ 20 Kk, EAK A )
RN s TG A AT 73 18 FE AR £

FERG FE 4R (CdZnTe) 4o i L f FH W AH 41 2E
(Liquid Phase Epitaxy, LPE)J7 4 KR
WM H AR B )T IR B
e A 8 P55 BT T 8 56 1Y it A DT
[T (T E I S N T A A el B T4 B S
DIRAFAE B i Sk o e . PR, WROAH AN I
Sy il i 4 A v R ) T B 5 B I A8
R A HE A, X RS AT R DX s g RS DA Jo
SKOZE BT B v T R R i R i OC B 1Y) 5 ) 1A
R PR IR e 4 ) i T S v B e A A oA Y
FEREGE Iy 22—

A BGRB9Sl A JE ) A7 i SIS ik
B . LA 2B BpE" 1y 3 2 S R B R A O
30 o AT A R A VS 1 5 5 2 B LA B TE AR IR
SPRIE D, AT DL R e A R A HE Y BT
TS AR R AR R MR AR K R b i s R
JLRERA . FTIE iy BB R 2R B 2 . R
I AR R AR TR R SR A R

TEVRAR A1 A H AR5 2ok A8 v e 938 43 T 4
oK A A JEE 3% T A AE — ol J&] LA A 5 1 LY A
ARGePE, HRCTECR HEA —E WA, &
L2 AMGITIR . Bl AR RE S b, A
SOMIZIE BB A AT ST . BT SE R AR SEZ S

http: //journal.sitp.ac.cn/hw

B ok R, T R 5 e IS Bk B AT X
I
1 iy rifg

A S FH 7K P WA A0 32 5 A T s B 57 4 IS
AR e AR R A RE R, % A A R T L 1Y
“BiAabT” RERFEHEATRR . B SR, R
Pt bR B WA T BRSO RE AE R A EE IT
a8 AR [] — o7 5 ) A AT RS . RS IR BV
5 R B 2 TR AR A 2 110 2 R P e RS e THDIR S
ARG . RIS S AR “Bia b Rk
Ba b IV i i A ) i 4[] — o7 2 1 & 04 4 JFE (D
L2 MR BEATSCE . 1R i B A Bl B AR A A TP
o VB Sk B DI 122 1 100 2 75 E Bl R AR Ay
fEWAETE, PR A X PER AR TE . R
W 22, 3 MEREEAT IR . A RE S A
5IEH T2 — B0 AR S E S 55017 1% 55 oKk A1
FEZRAA, AMEFTAS IR P B e i, I
H Ay 38 S o] I TE 55 2 RV VR ik i B R 28 U
T, A PRI O AT AR 0K B A T W DA
LR IRAE 20| NORZESII B, BF 98 WA A1 SE
a7 v e T A I 2R T A S

(U= = S AR T A I N G M AR 1 57
(Scanning Electron Microscope, SEM) WLZ< i 5
FRATIIG T oK A1 A 5 3% DI 3 0 % Bk B S IE
WATIHg B s i SEM Y 6835 I3 T fE X
B B B 53 i AT RAE . 3 A2 K (Focus
Ion Beam, FIB)ZfL & X &k [ & 1 F 17 0 22 43
Mrs XIFSRAIMNERRE . B R IS DL — A
AT
2 IR ARG HHT
2.1 HRBERIE

MY AR R B R R R = A F 0B
B F Bl — AR RUREDE 197 30 X B, an &l
1w, HIESS b a) MR . 30 28013 19 i
AYURPL, HORHZ BB A 44 B a7

INFRARED (MONTHLY)/VOL.45, N0.10, OcT 2024



32 . Ab

2024 4F 10 H

P 1 A S R T DR R T e % 119 D~ e s 1 1%

|

v wo mage | det  curm HiwW
5.00kV  40mm  500x ICE  1.6nA  254um

Bo 15 seow o :
2 fdiF SEM A5 Bk B 2 5

P 3 b RE TSI 4

RSB . R B R SE— e 50 . K
HHE R 100 um,

hy B G5 2 5 5 4 R 0 € e T
S0 T AR 6] SEM i HEAT A% . 4
2. ATLAE . B ISR, B
K TEIG =T, DR, B ik
T = MR R AT

INFRARED (MONTHLY)/VOL.45, N0.10, OcT 2024

RIS R AR B A X BOT R 0 A, i 3
7R o R BRI Hh 0 S 2 X IR BT R 4y
A SR 00, FLZH 735 il oI A/ S JIE T DX 3
FAMF

it — A B E SR BE R IR . ] FIB X ik [
W BTSN 4 . ATLUE 1, BREG
P T e VK 02 T R s+ SBRBER I 0S5 A

http: //journal.sitp.ac.cn/hw



5545 %, 55 10 )

12025 HY w0 mig n det cun Hiw
12:4 P4 500kV. 40mm  5000x TLD 1.6nA  254um

(®)

B4 ) BRIEBEITES ; () BFE T I kb ig b i LI

P 5 0L P e o s 0 e S ] DX 3 14 1 A B 1 15 0 i

ZEIBRE 2R 3 ym, & A 5SS E
T EL s 5% 2 A1 3 J5E— it 4 5% 4o IS 5 T 48R
W, AU ERR . EAESE TG T T B R
BTN I AEAE B 2 AL (WL 4 (b)), HR
SEZ5h 50~150 nm, S E0Z X 5 L H A A7 B
(R4 IR 445 1 B A
2.2 FRPEEIEFR

R S Bl 2 TR T A B AR v R R
FERYS “Biab” REpaA G, EESHhE
R A fR 4 D SEE B T %)k 6 () AR i A [7) — 35 7
il 2 AT JIE EAT S 56 o (s P IR P i ot 2 ok e

http: //journal.sitp.ac.cn/hw

PR IS R T AL )E 5 B B R R R
O UNTEL S Fros o HEI e T LR A Bl A 5 AT R
PR 8 TR T Gk 5 B e P S T AR AL 2
FLIA S W W B AR R, BOME F %
i 1o A T X R AT A Rk

BRiaGR N ZR A . 7RO S E A 7 v i B 5
o i -5 i 0 oA A VA TR T 8 D i iR e A LA
FORZERIE M RMATE AR, kg
AR B B A IR R T B A B 5 1 AR ik AR
FO S AELIE 385 B 4% A A1 4EE 5 Bk s 45 A B
FUEE XTI BB AE S LA AE W] 2 5. IRTIER

INFRARED (MONTHLY)/VOL.45, N0.10, OcT 2024



34 ¢ A

2024 4F 10 H

P61 A il 7 RO S SE T 2RI i 4 el B A e [] DX 0 2 (8 R P 80k T

7 15 A il R IRORH A1 HE T 200 8 o - T A A R AR i 1 3 T S DX D'~ R AU 1 1R

TEAT 55 S PN BT 58 7 il A 4V LA SR TR
FGI KA R WASME T 2280
BRI WA RO SME T2 — 2.
SEH R 1 T B AR A ISR e 2 T HH B A
SR A 6 Fras o X L IR) — X R SR E T

INFRARED (MONTHLY)/VOL.45, N0.10, OcT 2024

ORGSR, R T2 R R R I R
SN . 950, T2l 5 AR
R ZAEM =M . B BiE 0 558 X
B AR RR A KA AT, JFR LR
ES L RU

http: //journal.sitp.ac.cn/hw



545 &, 10 . Ab 35

P 8 A ] i B A it A1 () — 7 4 TR (1 AR i) VROAH A1 AEE i
T 0 A Y S 2 1 114 2K 181 57 AR e B

P9 AR TR B4 i RS R A E AR (2 2 L 3 5 FEAR) o il 2 T 3000 e s

P 10 A 1) A 0 it AR AN TR (02 B AF IR (2 4 L 3 25 A il ) YRR/ 8 o 70 A A 8 T ) 2R ALk s
e B e X e BB AT S . K JLREE BB R AR A IR AREROR DL
PHFZNRE/ NG RE, hOEEE, Bl AROEE EaRR. U TR &R,
EMUT =M. BUER SR O . ROF—cfe  7EWAH A1 5E 5 i 58 ok W 1R 3R A 2R 8L Bt A7
50~100 ym Zety . W 7 Pron . KBRS H  HU7 IRAGBREE . Qi 8 fioi.
UL TR PR AT IR T B e A . MBTANE . 2% . 3E bR i e B SRR A5 R A 9

http: //journal.sitp.ac.cn/hw INFRARED (MONTHLY)/VOL.45, N0.10, OcT 2024



36 . Ab

2024 4F 10 H

P11 2 2 o i i 0 2 A/ A JE R s S 7 e B R 4 PA) £ L3

Fiizs . FE SR Y B = MY SR s . R
5 Z A RAE AL IS b A — B, U
BBE IR AR S B, A R AR S R
WIfEde, W SRR IR E KA G, 2=
34 FE S AE R b IS AR A Bl B R TSl a2
WG RIIEAN . ¥ RSB G, W
K10 from . 511 iy sk fE I8 50 3 AR — 2
PR AT LA VRAH A1 S s 5 i AR SR 1D |0
KA “BRALT” RBRFE R B TR R A
BYTE 5 Tl R Ok A RV R ki DR s I T
GO

VEPE 2 £ FF 5 il B oK A1 ZE BT (1) — > B
BB AT FIB 42 FL ., 76 i 4m oK 1 ZE B kB R
(R B 58 ok e b & B2 ARl RS 09 LI L 1
11y, ik — 20 3E I i i 3 B e JFG B B 5 1% 2
TRl 5 A 8 5 B3 o =2 [B) A7 AR AH S

IR, R ORAMERER R “BiA
Ho7 RBkFE SR TE G, H A PR A R
B an AR A A BB EE . R S AR A R
FU , WAHSME AR KRR R S T B
o” ARG
3 & RiE

AR SCAH G2 0 3 SEM X Tk 47 7R Ak
FERERTEAY “FALT” ARG HITIEN . B
FAE . ZRBFE TR B R B A& . @
it FIB-SEM LA K 15 i Ak 38 52 16 % 90 5t SE T

INFRARED (MONTHLY)/VOL.45, N0.10, OcT 2024

AT TSR WRORH S0 S I A e i P2 BT R = A
G TR BRI+ T I 4 e o S ST A A< MBS H B
“Bgr T IR R A DR R SO ] — AR T
R il A S R P TR A A T B AR S IS AT T A [
Aseg . KB SEGRER I “Biast” R
BRBE UG e TR AR PN A0 3 L8 B b
SR . A S e SR TR D S T 5 o3 T
IR SR IR UL T S0 ROR RSt 78
il 45 DR 28 08 Tl Ao TR 8 PR S

2% Uk

[1] Triboulet R, Tromson-Carli A, Lorans D, et al.
Substrate Issues for the Growth of Mercury Cad-
mium Telluride [J]. Journal of Electronic Mate-
rials, 1993, 22(8) . 827-834.

L2 Frfladk, FISLPC, XUEK . 45, KT 5 ok i I 41
HE B BF B AT IS OR L iR AR SY [T DS,
2019, 40(4) . 12-17.

L3 XU, JA S PR, il 5 i W AH A1 SEE 387 58 it 2 e i
LR IR [T]. B S L5h. 2009, 39(3) .
280—284.

(4] BLEHE, TRIKIK, BRibeit, 55 HeCdTe W AHSb
AR T B R R (] AN EERIREF
. 2009, 28(4) . 246-248.

(5] skMH. 7%, ARk, 5. CdZnTe & fiff LA
BRBE 5] R B WA A IE HeCdTe T B 26 i Bk [
[J]. ash 5= RBEFR, 2018, 37(6): 728-
733.

http: //journal.sitp.ac.cn/hw



545 %, 10 1 a4 Hb 37

(6] #isae, ZEmefi., BIMIE ., 25 JROM AN AT 1 4 ok Materials, 1996, 25(8) . 1188-1195.
UL 2 A 9 405 7 K B 40 b [0, 4T4h. 2019, [9] AHET . AR, 2R, 2 R K K T2
AT 1217, He,, Cd, Te WM AN SE SIS A B0 ()], Th 68 #
[7] SR, BRI, ThERHE, S A o R B B
AR S i R SIS R g B (1], Mok 5 B 1996, 27€6: 515521,
£I4h. 2005, 35(9); 663-667. [10] ebkth, R, FLAR. . BB b % 1 1

[8] Sen S, Liang C S, Rhiger D R, et al. Reduction
of CdZnTe Substrate Defects and Relation to Epi-
taxial HgCdTe Quality [J]. Jowrnal of Electronic ShEERBEFR . 2018, 37(1).: 92-97.

Tl 0 oA YR AH A0 SE T2 R AR R R [T, 4T

http: //journal.sitp.ac.cn/hw INFRARED (MONTHLY)/VOL.45, N0.10, OcT 2024



