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Growth Mechanism of Anodic oxide for MCT Passivation
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Abstract

Native oxide layer on MCT (HgCdTe) has been grown uniformly in H:O: electrolyte through
anodic oxidation method. It has been determined that anodic oxidation of HgCdTe in HoO; electrolyte
proceeds immediately with the input of constant currents without any induction time required for

anodic oxideation in KOH electrolyte. Oxide layer with the resistivity of 2x10%Q2+ cm and the

refractive index of 2.1 suggested the possibility of well matching combination layer with ZnS for
MCT MIS device. XPS results indicated that the major components of oxide layer grown in H20:
solution is TeQ: with the possibility of small amounts of CdTeOs.
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Fig. 1. Schematic diagram of anodic oxidation.
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Fig. 2. Growth pattern of oxide layer.
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Fig. 3. Thickness vs. potential.
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Fig. 4. Thickness vs. growth time.
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Fig. 5. Cyclic Voltammetry in H2Oo.
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Fig. 6. Cyclic Voltammetry in KOH.
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Fig. 7. Depth profile.

Goll el Aol 9} HgCdTe EIWAAS

Az 9 ] A

TEMCT FHR3EE A% F5ass- A4, 424

AU 7t F7r Ao]E BelFozA 4is o
ttg AR 4% 7MsAS RAE

Tex 2709 43 & ety 4 gole
AH (TehZ asideist Sol&deH(Ted &
HegCdTe dzauvel AHHE EAgF1 Ut
HgCdTe ¥l &ol& Aejel Te?s Aol
U g}l Atsiehge] kol ARl Te‘494 Aol
YR #eole ¢k 35eVE UERAT 9ow, oje At
gahllol A Tert da9 A }&1 TeO:2 o
A&e HoAzo®,

271 e F9389, HOp
gty oz A7 4bgige

A gAANA 7]
‘7{‘)\3"‘14 TeOZ 0]

o getHoz A4S Zom H0: §AdNE
758 88urgol 2Cd? + 3TeQr —> 2CdTeOs
+ 75Kcal” ol o3 AAE 2zke] CdTeOs
Hnog AlsET

+ Te™
7t =349

2200 +

1800 |

COUNTS
ey
E

1200
1600

i04 106 108 110 112 114
BINDING ENERGY (eV)

a7 8. Feeol #8H A
Fig. 8. Chemical state of Hg.

10
g 3
=
X
X6l
wvi
g
§ 4
2
0 . R
408 410 an 414 a6 I3t} 2 an au
BINDING ENBRGY (e¥)
Oy 9. =g 3k 4

Fig. 9. Chemical state of Cd.



COUNTS (% 1000)

59

586 588 590 592 598

BINDING ENERGY (eV)

578 580 582 $84 594

a8 10. 9759 33 Ay
Fig. 10. Chemical state of Te.

3.3 B

HoOp 8ol MCT E¥ B3E9E

g AW Aol hed Adsste AGE
A A, AdAUA FEZ 5 AN
Mg Bdtd 983 2 Z2FE AU
7h AEF} AFETFLE FEY Aswt JHol
Zbsstdn Aol Fbel wWE At T
£o]3t4d

Lh HeOx 8 ol A o) 2hgetd 42 KOH
Agte 2e FEAL Qo] dRE FTFEE
3257 A28t I oxygen hopping el
s AAEEROR wauT,

SR R M
g7 MCT #Hds=g
et Aos FRH AT

2l XPS £A4 27 H0: 8R4 Add st
2 F2 TeO:ol8 438} CdTeOy7t XF
2 #dE A

ok g

o
=

R
n
o
A

ol
=

s}
L
lo 4

A7NAAAEZEE Vol 8 No. 3, May 199%.

4. &

1) M. B. Reine, A. K. Sood, and T. J. Tredwell,
Semiconductors and Semimetals. Vol 18,
Academic Press, pp.201-305, 1981.

Y. Nemirovsky and G. Bahr, "Passivation of

mercury cadmium telluride surfaces”, ]. Vac.

Sci. Technol., A7(2), pp.450-459, 1989.

J. S. Ahearn, G. D. Davis, and N. E. Boyer,

"Mechnism of anodic oxidation of Hgos

Cdo2Te", J. Vac. Sci. Technol., 20(3), pp.756~

759, 1982.

Bruce k. Janousek and Richard C. Carscallen,

"Hgo7CdosTe anodic oxidation” J. Vac. Sci.

Technol., 21(2). pp. 442-445, 1982.

Brucek K. Janousek and Richard C.

“The mechanism of (Hg, Cd)Te

anodic oxidation”, J. Appl. Phys., Vol. 53,

No.3, pp.1720-1726, 1982.

V. C. Lopes and T. R. Hart, "Surface oxide

chemistry of HgosCdo2Te”, J. Vac. Sci.

Technol.,, A5(2), pp.174-178, 1987.

7) R. L. Strong, "Growth mechanisms of anodic

oxide and sulfide films on HgCdTe", ]J. Vac.

Sci. Technol., A5(4), pp.2003-2006, 1987.

T.S. Sun, SP. Bucker, and N.E. Byer,

"Oxide and interface properties of anodic

films on Hgi-xCdxTe", J. Vac. Sci. Technol,,

17(5), pp.1067-1073, 1980.

9) R. L. Strong, ]J. M. Anthony, B. E. Gnade, ].
A. Keeman, E. Norback, L. W. Li, and C. R.
Helms,”Composition and growth mechanism
of anodic oxide on Hgq-xCd<Te", J. Vac.
Sci. Technol,, A4(4), pp.1992-1996, 1986.

2)

3)

4)

5

s

Carscallen,

6)

R0

a4

19449 19 209 4. 19674 22 $AF &
9. 19824 6¢ =l Sy g
Ak 19864 7€ ER4RE FYPYEd
ARy gy 3 1983-94
Fddign A4Fety dAgy 48
19%9 83 IYARgAPL 99T

36

434

19453 69 2324, 19729 29 dAd
g d713gg £9. 19749 2¢ 9A
Yot AA3sn ZQ(MAh. 19814

29 AT ARF e WA,
198231934 7¥ m3 Penn. State

University Post-doctor 2345, 1975
W15 B $9E 9439 25,




