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Research of Surface Defects from p-on-n HgCdTe Double-Layer
Heterojunction Materials
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Abstract: The surface defects of HgCdTe p-on-n double-layer heterojunction materials are studied. The sur-
face defects of materials will affect the performance of subsequent devices. Through observing the surface of
the epitaxial material with the optical microscope, it is found that the surface irregular blocky defects and sur-
face hole defects are common. By using confocal microscope, scanning electron microscope, energy spectrum
analysis and other testing methods, it is found that the defects originate from the depletion of cadmium in the

growth process of p-type layer and the extension of defects in the growth process of n-type layer.

Key words: mercury cadmium telluride; p-on-n; surface defect

0 5=

HgCdTe #f #} 2 — B 1 45407 B2 2 5 44 41
o LT Cd 4l 19 B i T DL SR R
EOWIERE, HA m AN B, FR, B
W BA TAER AR B m i VR — b i
L AM R F8 448, HgCdTe M 20 22 70

Wi EE: 2022-09-20

AEAREE T 46 4 )32 0 FH T ) 2 A (] 288 2 g 21 4
BEMAS . Gl im R R W R 2. SETE
Z5HE 1% >k W AH 4D #E (Liquid Phase Epitaxy.
LPE). 4 J& A Hl1k % S M Ui B (Metalorganic
Chemical Vapor Deposition, MOCVD) . 4»F
Ah3E (Molecular Beam Epitaxy, MBE) %522 fif A=

fEE® ST MEA94). F. LBEWMA, TRIT. =3 F AN FR G EMN BT @ HFE.

E-mail ; haofei20008(@163.com

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

INFRARED (MONTHLY)/VOL.43, N0.12, DEC 2022



16 . Ab

2022 4F 12 H

Kol 25 1 2 i i Hey CdTe Ah 4
W, mUELE T REN SRR AN R
T2 e ] A T B A A A AR =
LPE £ K . Rl 2 7E 4 I b HA P 21 AR T 3
B, B8R LPE BoARMR BA W i ph .
LPE 4+ Hg, CdTe v 47 AR 7] DL SE 8
NI I 2141 B i 21 A1 5T T R D 4 1) R ik i
PR, T AR LPEARKRERTFTE SN E
T FVE AR RS . T 7 B R I T R 1Y
WiEAE R /N, RAHE R LPEA KT E K&
IR . HAERIEE IR 2. WFORTE
e TR AV AR R O AN D R BRI R AT AR K
MR R, I E B LPE A 4 ] SR K
PR 3R DL ABARRE = AR R AR
Ik RHLL BT kAR P il 2 1 17 & Fh
ASTF) &5 48 11 v PR RE 21 40 A - T F 0 2%
Bk M LPE il % # Hg, CdTe 215k £
VT4 25 10 o A2 235 ) 3 A 4 [R) Joia 25 A2
SmAEP R, BARR As B EATE Y
B2 DL e As BT IR B 24 m) 5 4. R
JRA 45 2% 0 Oy ik AT Dkt e ok BB A B i
Bie BRT=A-EA B EE/N, BEILT B
CERLI AT AR R RE R 2 A . & R IE 1 LPE #
A ME—BE AR A K U As BT H
B A2 ERAME R RS, 5ok H R 5 45 1Y
CLAMRINASAH L . BUZ 5 5t 25 44 R AT LA 250
P p BB RN A 2R AR B R
A T RUZF BTSSR X o 2R B R ) n
R, p AUEE v B0, ot 7R A K
F AT IR A DX 1 48 2 v B R LA 255092 ol 2 A4 1
M FL I AOG BB g R, PR XZ & 4 2
AEER RAMBEMBE/NGEEBE, Hid 45 T
A B IO 7 A B R iy Y 21 AR A%
pron-n 7 {4 G5 R SR X I R B K I R R R 41
AN 5 B 1 RE TR SR & Rk . BRI p-
on-n A5 H I A5 0T LG As B FIEAIE
BRI R BT 45 DA Je As B F IR A B 24 1 5 i 4
5% H LPE #l £ 89 Hg,— CdTe £ 4) £ 1 4
Mgs Y EEas5t —+F . SRR 240 J7 ik a]

INFRARED (MONTHLY)/VOL.43, N0.12, DEC 2022

DLtk A B AWM. AR TR
A HLT AN RGBS R A O g R T R Y
U, &K H LPE AR & ME—fe LR AL 4R
KA As 18 2% I 18 00E WAZ £ A Sk
AN,

Tl 5 SR AR 19 % T B B 23 B3 [ BOG BT
KA, MR E R . WA %EME T
REEVERRIE RS . AR GE T ZF T T B 5T
T AT BB 2 A e B I R e Y XL S
ST S oA VR R A R e B A R R S R IX e R
R BRG . LAIAE J5 gR A SE T 700 7 s b
BB AR T B B HeCdTe 3 J5E A4 KLY
Jo

AR SO X Hie 5 oK WU S5 5 45 A sk 1 2% T ke
Fa AT RIS . 3 FH R B4R R Se R K- &
fifi LPE k47 In $84%. /1% n B2 4K 7
BT n BB As B4 E kEH LPE, A4
K p B2 AR, 3K p-on-n WUZE 5 i 45
ok
1.1 nBEPEEK

i E®i K7 LPE #4757 n RIEAE K, K
e s i LPE tp B = KA. (D Innf s
T3 Eb 9 % i & T A JE I A AR KU T
(2) In BAJG X EWCAE TR R 85 (31
In Ji5 P9 s 45 oA Vo FEE B R AN 288 3k A Ak 384, g A )
In JLE MY 1002 #L3G . X B0 S AR &
LPEAK KB A In HIKAE S LM, n BIK
W2 PR} ) 48 Z vk B R AT DL AR AR 1< 10
~2X10" em™, il #EE A K LPE H
TR AR BRI Ty . AMERS AR ZMSET LS
., 315 0 BUZE AR,

1.2 pEIESMEAK

HET n BZEM B, R EKEE LPE #
1o BZEM B ALK, &k EH LPE 2 —F0
SR AR T LB As BRRIIMNER AR, &
KEMT . Cd R AR, (AT 2 L.
B2 B KT LPE 8 RH#E1T As $B4%0F, #
=) As W DL BB 32 3. FRATTEH 10 ke

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



943 %, 512 1)

a b 17

) Hg %, PR mAE R Te. CdTe A
As, BCEBIMNEH R, SRR R TR &
450 C TR,
2 LI &R AT

R I 8 A X L) S5 Jo 485 6 e 3% v ok
FIUREE . R B3 AT e g 2 2 A 3 1T AS B0 0] Btk
SR B LA K 2% T8 LT 5 B
2.1 FREAHNBRAR Bh B

Pl 1 Ay 3RTET S R0 5k B 7 ' 2 Sl B A &
PR T B T RIESIE ., B 1) iR 1
JE WA BB RIE S . NI TR LUE
R PAE F RO A A AE AR R T, IR IR
ANFRO, FEF T OB N S O B [ A
ATDAR I, S EBE g R R, R 8L E
Ko FIFHBETE 43 XF iz s A AT Ik, & L
TR AR (S5 R ILE 2) 0 s
A BRBE I A 5 BRIV AR TR ol 4 R W, A
MR s ELREFISR R 7 HE i 151, AT LAY
RE LR BE A K o 8 FH 2R A B AOR i i
AR T 422 T, ol FH 4 4 P 0 08 X 50 o
AT A4 (W 3) ., WIE 3 sl LIFE .
R B N R e e T ok L e AL e ]
AL, Ao 7 B 5 R R 3% TR RS

BT LRk B o . Ik S BB P
R R & pronn 4 BHEE K ARk, IE HOR 0L
T, FEH LPE R RE S, 25 mE s
— R n RS AR HOR > bR T 2

fEvEeRy e, p REMBIMA S ZE KT n
RUZ BRI 2 55 . BB 24109 p-on-n M RHJE K
BLLE n B2 AR K . (H R B e AR
e 21 A0S AR n B2 DL K 280 B OR B B
LPE A K p-on-n #8947 010 5 &
B, ponn MEEY K n BZEMOREHEZE K,
PR W AR KR UM R R 2 oy R A T AR K
XM T EKELD LPE M aEi . Wt
KRG, @RS S B & 0 AR
I Az U AR 7R ORG B 7R B B 8 N BE HD . 7
p RUM OB AE R O B . 3RS B AE N A RE
A R VR B A KW W P AR BRI R
th, REEMBIBORL R, BB T R AR
U] AR Bk B o
2.2 FREFLIEERE

T 4 Sy LR Sk B 70 2 s DL S 4 vl
TR THIESE. WE 4 A LUE
ZERRGESE I, H R XM RENS.
M A o) AT DL s i sk B 8 T ARG LR
W SMBEIRSTTE 24 ym 2245, NIRRTy 16~
17 ym, I SRAE WG AT U8, R IIZ Bk
Fa MR AR . HREN 1. 2 ym, XFMIBTN X
B DL R M5 5% i X SR AT BE 3 43 A (45 2R DL A
6) o WUATAHT R, LI P9 B35 LR JE AR
I TARATIX G . 1 5 Sy 5 A I gl ik A
i IR AR B WSS AT, AL Y TR
JEEE T p BZRRYEE, (R n BUREM,

P BREEIES . (2 50 L2 BT s (b S 7 BT (O HE N SR FE A IE 35

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

INFRARED (MONTHLY)/VOL.43, N0.12, DEC 2022



18 a  Hb 2022 4F 12 H

0
0 1.00 2.00 3.00 4.00 5.00 6.00 7.00

2 e o o0 A

3 R T AR B e g A A

B4 BREGTESL: (50 fFss i ise s (b Hdli 1 R T

5 LSRR BB T R BRI A S R

INFRARED (MONTHLY)/VOL.43, N0.12, DEC 2022 http: //journal.sitp.ac.cn/hw



943 %, 512 1)

. A

19

(a)

(b)

K6 ) ML Ao o3BT s (b) M350 55 1 XIS o3 73 i

T A T B AT M 2 ok 4 4 T D
PR R B 0 g O M o T s 5 R T LA
OB VR s p R R, A LLAE
n R, PRI AT L) T % e B R 7E p R A AE
SRR A A . 45 BT ST 3% 5k W T i
ST n B R BRI B 1
3 &RiE

WA LPE 35453 n BUE MR K5
BT R i T B LPE 4645 pronen WUJZ 5
FREEMRE, IR e A . 90 T
5L R HE S A B T RO DU S R 45 A % T
WAHEFT AT . 45 SRR . bR I 4 A W2
Bl —JRFHEAPMBORBG . Hs T
T HeTe ., I HCIE BRSPS 2 K 1 0 b 4
FERL. S8 HoTe Mk BM R FW, %40 —%
S AL R BG4 5 R R R 4 T IX
Sl AR AT BRI T n 7R bR B
I oD AN {2 N B N D &
B2 R SE . LAY 3K 75 0 5 O e 1 UE S R 4
B

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

£ % Lk

(1] MR, KBCE . £/h5, 5. ®ifEK ponn Kk
S RTA R A8 bR A RS (D] Bk B4
Sh, 2018, 47(6) . 730—734.

[2] Gravrand O, Mollard L, Largeron C, et al. Study
of LWIRand VLWIR Focal Plane Array Develop-
ments; Comparison Between p-on-n and Different
n-on-p Technologies on LPE HgCdTe [J]. Jour-
nal of Electronic Materials, 2009, 38(8): 1733—
1740.

[3] Hanna S, Eich D, Fick W, et al. Low Dark Cur-
rent LWIR and VLWIR HgCdTe Focal Plane Ar-
rays at AIM [ C]. SPIE, 2016, 10000;
100000P.

[4] Bratt P R, Johnson S M, Rhiger D R, et al. His-
torical Perspectives on HgCdTe Marerial and De-
vice Development at Raytheon Vison Systems
[C]. SPIE, 2009, 7298. 72982U.

[5] M. MREAMMMESHEA (M. b H
B TClb i At . 2012,

(6] #A M. BEGFESMEWE (M) b B4
WAt s 2010.

INFRARED (MONTHLY)/VOL.43, N0.12, DEC 2022



