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Abstract

The double insulating layer consisting of anodic oxide and ZnS was formed for HgCdTe metal

insulator semiconductor(MIS) structure. ZnS was evaporated on the anodic oxide grown in H-O-
studied
It was found through TEM observation that an interface
laver is formed between ZnS and anodic oxide layers for the first time in the study of this arca.
EDS analysis of chemical compositions using by electron beam of 20A in diameter and XPS depth
composition profile indicated strongly that the new interface is composed of ZnO. Also TEM high
resolution image showed that the structure of oxide laver has been changed from the amorphous
double

insulating layer with the resistivity of 10"Qm was estimated to be proper insulating laver of

electrolyte. Recently, this insulating mechanism for HegCdTe MIS has been deeply for

improving HgCdTe surface passivation.

state to the microcrystalline structure of 100A in diameter after the evaporation of ZnS. The

HgCdTe MIS device. The optical reflectance of about 7% in the region of 5um showed anti-reflection

effect of the insulating layer. The measured C V curve showed the large shift of flat band voltage

due to the high density of fixed oxide charges about 1.2x10"%/em. The oxygen vacancies and possible
cationic state of Zn in the anodic oxide laver are estimated to cause this high density of fixed oxide
charges.

Key Words(%E 2 80) : TEM(Transmission Electron Microscope: S oh™M Apsia| ).

Spectrum:ofl L4 X| E¢t8 A= E ) ZnO (Zine Oxide: &

EDS(Energy Dispersive
I LsE)

1. &4 B AR S R B S B A S o B s
wrol Al g u|o] gror} abalcy) Azpi «E-ij L'] TR
HZ Aedo Az A 9,] M7 a2z Hy (Cda gel AeM xHwm Wi g A= Monolithic Infrared

Ted] 2940 Z7E T glon, B3 z=A4u9l Focal Plane Array) 7 7yble] "2y d&7)5
7h02 2 03 < 342 ng CdTetw AR O & S A A el d G e B A
5 348 71l 3~5m o 8~ Tap FFoR MIS &zpe] §8-2 =

12im o] A el zh=)e

Zhz 27K e
1 At dohe] ghniaojth
L

of A= HAY £ dir A% TALA
(Photo-conductor), #t}e] 2 ¥ (Photo-diode). MIS
(Metal Insulator Semiconductor), CCD{(Charge

Coupled Device), CID(Charge Injection Device)
2 MOSFET(Metal Oxide Semiconductor Field
Effect Transistor) o] htp"

x ;}am],ajrloq A

e 19%y 49 169
A 219964 6 16%

463

HgCdTe #F¥ 5.} %fl-e'ié’}Oi i ddt
SR A MIS) ke delvho & :
1 Znse *’—% AH&

ZnSvre g Pyl o] F
45

1.

R - A S
MIS 04»11—9} okt abshu
i HATEE ALE3 MIS 9
b oMLy 1?10."%, wgk okpabel vla znsel el
FAAUE ol ge CCD b Al A=Y et
walel Hgy (CdTeol MISAZ AFR 75 d e 7

A&l F A

Aizell = o] MISAbeh $# e HeCdTe WM
sub g vige] dEte] e Ar A ¢l
oo, £3] HgCdTeotel AWNEA #@4& 93y



HgCdTe 9o 454 ~d
Al712 2§l ZnS*® ‘Sx 33"5‘ |2 o]l FF&AAYL
of i A77t s Fysla dg

B dpoMdE udAHP(Sold state recry-
stallization 3 0.8 AFA 7l HgCdTe flol# &
Abgstel Fulel A Ao R H.O. &M ¥
2R eF 300~500A H el Fsatsere 4
A7l 2 el dAFEFRHOZ 40005000 A
HAEo ZnSE  FEAA olgddAvE #
HgCdTe MISTFEE w5 ow, o MIST+=E
gt uarEzet ANSY R B, A7

A= Aol stel 13 sk
2.4

AP ALg 9" Hg «CdiTe ez 27 10mm
AHezM x= 0301, $ubAEREE 5x107 e 9
pdolltl, HgCdTe AlHE 005m ¢FvL
(ALONEZE o] &3 7143 dvig AAH TCE,
olHE Z wElmd AHER F 1% 2g vel=
(Br-Methanololl 182t 3}k zb& A A skqlo)
HgCdTe EWin 3 Halel & 7|9l 43hu 348
7= Aol Arso A &e& 30% e HO.
gl e AbgEle] Ab2oja kFababyPo s 300~
500A A= FrAe srsurs AdAxzloed ol

=
THE AFUEE 150m/cn 1S

=

3 7] #(Mo boat) =
NEAA werg FAAAG FEEdL wnte
Arh H S HIviEde ‘é}% ‘?:1:11 e
elAg Aowd FaAel gz 23x10° Torr
Fa&m Hx T2 500A 7HA L 05AS
At 1 GEEE T A A S %—’P*lﬂ 3
/2E FRstd ey FAFAN lEe e

2471w #elaiedth 5000A FEe] ZnsH
2 FERE ubw Aue) ¥

A
7
o
5
=

T T i-
of lmF AW ThA R el Znsubute]l i
Fastel ddol MHE 5 sl e mulsho]
2447t Aol g Eoohe Aol A4

800mme] ol HH HebAaad AFESle] 2l
S(In Aol E# 5000A AN ZFAA HeCdTe
MISE s uh

ol F 751?11#0 AW vjdtze gparA Al A
Hom paaaol alsld Al S #918b7] 9)8he]

ahodAEn A e X-4 g Eapyel o
@ FAE AAsdn. e ofy ng,q 543

A= TEME AlHFH| =

ok
=
e

£ HgCdTe MISY ol F dadm 540l 43

o 5Kevel ol dE(lon milling)Alell = ofg 2
28 AEsle A8 FHRFo A bt & A
H Es HAE s 53 dx3 e A (JEOL
4000FX)8] A8 7 A9be 400k Ve i, 3483
AEEAE 98y 217‘3 20A ¢! u.m A zu.; A
£33 o R Aty A=
4
3

EQEDS)EAEE AA &
9. Aginke @q,-ﬂ:,ﬂﬁ— fAerel A% %Y

ARy dEE Babdadn d A (High re-
solution and cross sectional transmission electron
%3ta] HgCdTe/ = 8k uh/ZnSet

AWtz E wEet 29 12
HgCdTe/A 14 82/ ZnS Alwl £-9o iék 12
el Aoz F 7hAle Holgt HE wud
AR 2 gEe e Ze sAs HO.
FoMoll A A7l FeiarstvhE KOH & 9ol A
AARA 7l Argwn 22 v 7243 (amorphous)t 9]
1 g=dl yrelel A3l Eheiof Zns

FANDNF Ashere A go] oF 1004 Fwar)
9] v A 2 A (microcrystalline) &
HAHAGEZ7E PSS & & AN ol FE ZnS
Saae 471 Aedde] 2w A Jele

Ao FHug el Swis oksralsiubyl ZpSuk

microscopy )&
of +AA4Y %

ol ) 11

AHHZn0)

a® 1. HgCdTe/d=4k3bet
ALz

Fig. 1. TEM micrograph of HgCdTe/anodic
oxide/ZnS interfaces.

/ZnST Aol TEM



A7l A A3 4 Vol 9 No. 5, June 199%.

folel oF 150A Bk A Aae AHue] 4 m ; 2
dE Aotk ol S Ealed HEz TEM ({ @ '}*Zn 3
i

? i

|

|

g
Abzbaboll A &elel Aoy oo APy 1

o elzAowz Aol ¥ Mg Awn

Yo ok o =

b Aol the wEs 44 sz F
zri=vh g AA S0A AR wAg
nS%E AL watd Hdye] dge

(i
) oxide -1

¢}

L 2

e
‘g omi of ko T

IOML U oox oft

N
=]
[op}
o]
—
18
o}y
N
-
rN'
N,
2
s}
=
petel]
S
8
I
it
2
et
e
=2
oo

Apdol A whaEE s Awiure] Al AEe
gelaty] sistel 24 2049 viAdANSE ol g
gt offufxl #Eabd ~EEH W (encrgy dis

persive spectroscopy) & ol I 2ap c1yD 10-000 ey 20.2
= Tt He F3= 63 ch 10= 7
N =3 =1 510 [

ol A H= H]‘Q%Z_;LOI GhaFol 7Zn ARz v sk ok MEM1: |
o Sl Helsgln,

HE:7)= dA28 gz

WAl A8% EDS —
glys DA Aol ‘
A8 Auetalel xS Loy, |
XPS ZH A5 1gdel 4] Bi- wpel gol AW 3
s e AtaTh SHRlEOE o] AWLE ZnO
2 Aol Ago] Bul
38 okIabsier 2 wolo) ek ARS LbEhL
lov, Holgh e Zn7b et 4ol
Q= Motk olshyrol Ababubule] HGa zni-
29 6ol A UebyE Znel shetA et 9)io) o
TRV aefsln ool MEE E4shi 2o
Aol wrh ool WES F@eY ZnSw o
Astd oz YW O Zns T3 Eold) @A

[e]
H Zlog Bolw, o]t Znsult FAE 7o okirat

—
o
~

H-RAY: g~ 20 .
Liwe: 1905 Pres 200z Remaining 103 @ :
Feal: 215z zad ool |
’_:3 i :J ;
f-Zn | !

N “1 -{ « i
£ e oxjde - 3 i

5_ b interface

R
E ‘
s | | "
[ ; :
SV | 3.960 keV 20.2 3|
| | IFS= 63 ch 508= 33 covs)
¥ s '0 360 } . MEMi:
< 16,360 kel ;
EE ch' S28= 0 ets g g gsabael welel W FHHE
- @SR E DFFFE @Y

a8l 2 znSuhep abghuh ape] ARl AW
Fig. 2. Chemical compositions of interface be-
tween ZnS and oxide layer.

Fig. 3. Chemical compositions of anodic oxide.
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