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The passivation effects of CdTe deposited by MBE
in MW HgCdTe photodiodes

XIE Xiao-Hui", LIN Chun, CHEN Lu, ZHAO Yu, ZHANG Jing, HE Li
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The characterizations of CdTe film deposited by molecular beam epitaxy (MBE) in-suit had been studied us-
ing atomic force microscopy (AFM) and scanning electron microscopy (SEM). The cross-hatch pattern can be seen on
the CdTe film surface. The roughness of CdTe film deposited by MBE in-suit on HgCdTe is about 1~2 nm. The minori-
ty carrier lifetime of HgCdTe passivated by CdTe in-suit is larger than the HgCdTe passivated by the CdTe deposited by
E-beam evaporation after etched top lum HgCdTe at 77 K. The /-V characteristics of MW photodiodes passivated by the
CdTe in-suit are similar with the photodiodes passivated by the CdTe/ZnS films.
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Fig. 1 Flow-process diagram of HgCdTe photodiodes passivated by the CdTe in-suit



416 48 5 2 0K 32 41 %

30 pm

30 um
I

30 um

RITI

B2 ORI AR WSS 100 T APRERT (a) 20 TR RALS
FEMY CdTe, (b) JE s CdTe Ji5 , (¢) Bk )2 HgCdTe J&
Fig.2 Topography images of CdTe or HgCdTe using laser
scanning confocal microscopy (a)CdTe deposited by MBE,(b)
HgCdTe after etching CdTe in-suit, and (¢)HgCdTe after etch-
ing top layer HgCdTe
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Fig.3 AFM topography images of CdTe or HgCdTe (a)CdTe
deposited by MBE, (b) HgCdTe after etching CdTe in-suit, and
(¢)CdTe deposited by E-beam evaporation
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Fig.4 SEM top view images of CdTe or HgCdTe surface
(a)CdTe deposited by MBE, (b)HgCdTe after etching CdTe in-
suit, and (¢)CdTe deposited by E-beam deposition
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Fig.5 Cross-sectional SEM images of the CdTe and HgCdTe
interface (a) cross-sectional images of CdTe deposited by
MBE, and (b) cross-sectional images of CdTe deposited by E-

beam evaporation

FURRIE ML BEAL AR PR A ARABL, B O T A1 R 3t 32
BB i B BR 2 R R PR E AR I T, 2R R AY
BELHTIA B de A, SR 25 B4 IG5 R IAE b ™ A R 5 LU
s R R . FOR B AT A 2 b BT
] LIFEARTE AR5 I B Sl 8 2, (EJ2 225 IR
BT T AL B HeCdTe 28 88 76 KT, B AR 109
Te R4 5y %A AL, LR M2, = B ROR T % .
SEI AL A TR AR B K TR X e
HI-VAIR-VIRZ AN IE 6 (e—d) Frzn o BEIEA S IB
KT AR, 08 2 L B A i 2 UZ B T
MBI LR AR AR T — i, i
AT R A — E I o AARAE Y R-V i 4 AT
R, I A B ) 21 285 BT B R s ) AR AR S AN B ik
I 5 1 I Pl O 40 ol R T e R . TEAURR
K AT U po 45 45 DXCHEE , %) T J5U07 B4R Y 4%
{7, 2T MVAS A 25 DX TR A 30 00 8 BE R 2 A1 BT T %
TR R ERE . X T RUZ B AR TEA R IR
KA RUZBEAGTIT , X 2 1] 2595 B 2 AT 520
(4, A AR RE A R, 2R K S X e
245 X A A A0 e o 3 P R I - B0 o 2 BT
W FETEAJS IR K T ZEINHT S, PIAR R A T2
B IE 1=V AR PEAARAR AT , BT LA7E % HgCdTe 21



418 g hh 5 2 oKk I e 41 %

40x10° Passwatllon with Cd[Te tl)y MBE Lon
e 10"
20x10° {50 el 10¢
§ f‘nn/' P % ] 10" g
0.0 | L Tios =
.- e |
A 10°
20007502 00 02 04
VIV
()
4.0x10° ‘ passivlation with CdTIe/ZnS 101
N B
@*‘ﬁi‘twi oy 1
zono‘)%ﬂ%ﬂv‘\' .
g ¥ % &
% S
0.0
W,
r“‘; de
-2.0x10° L4 T
) 04 02 00 02 04
VIV
(b)
passivation with CdTe by
MBE after annealing
4.0x10° — : 10"
- * ﬁ 1om
EYE ot ]
.&H&*"&ha 101
2()><]()’9"‘“""' it Ladiey - 4
: b b 108 a
< <
= % 0 =
0.0 5 o
_ RSN A | _10
W : 10°
. ol - ‘ .10
204002 00 02 04
VIV
(c)
passivation by CdTe/ZnS
after annealing
40310 ———— — — 1012
gl
:‘.grﬂ‘ W "‘.;v...a & ] 1010
20x10° % -1 ki ]
< ) 1 10° g
< =
~ “ 4 107
L
0.0 = s
[ ]
e g 10°
_ ol ; , 110
200 6200 02 04
VIV
(d)

K6 AREAEME T 280 FV A R-V IR (a) FALEIL &
1, (b) BUZ B &R, (o) A BliAk T A G IR K&, (d) 3L
JRHEATE AR IR KA

Fig. 6 I-V and R-V characteristics of HgCdTe photodiodes
with different passivation layers (a)photodiodes passivated by
CdTe in-suit, (b) photodiodes passivated by CdTe/ZnS, (c) pho-
todiodes passivated by CdTe in-suit with annealing after im-
plant, and (d) photodiodes passivated by CdTe/ZnS with an-

nealing after implant
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