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Properties of InP Native Oxide Films Prepared
by Rapid Thermal Oxidation Method.

AR 52
(Seon-Tai KIM, Dong-Chan MOON)

& o

FE5EA IO 400~650C Y 25HHNA 10~6002F < nd InP71R9 o InPAIIA
slets #HAdstn, Atslurel AAE, ARV T 58 FANE € WU EE 5 S 2AE AT
InPARFA AR et} A = AbEEA] 7ho] A o vA A L, A3t Yt AL HoR F
7het gtk InPARFA ARSI R 320C 9] 2o M 27]4% 0] o] FofA a1, AAhPAEC] [nPUHREZR
gade B AR, A AN e G435 AE 1,218 Vol Ut InP A4 A
stebe] e H R L 1n.0s, Po0s 2 [InPO.8] A3t Eo] st FAAEh Au/InP&EF|tIo]Q
Z9 [nPAFAS TS ACEHIER AFES MOS tho| 2= 9] A7 H B4 2 toje=wAg 4o
2 AF—-AGE5AS Ao

Abstract

The native oxide film of InP was prepared on the n-type InP substrates by rapid thermal
oxidation method in dry oxygen within the temperature range of 400-650C and time from 10 sec
to 600 sec. The native oxide film thickness varies as square root of oxidation time and exponen-
tially increased with temperature. The native oxide films on InP are initially growth over than
320C and they are formed by the diffusion limitted oxidation process. The native oxide are
mixed with In20s, P:0s, and InPO.. The current-voltage characteristics of Au/InP Shottky diode

and InP MOS diode which used InP native oxide film as gate insulator follows diode equation.
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Fig. 1. Schematic diagram of the rapid the oxidation system a) experimental set-up
of apparatus and b) cross sectional view of furnace.
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Fig.6. Arrhenius plot of InP native oxide
film growth rate for 0.5 minute ox-
idation.

A o FHRA$E Wager® Wilmseno) )3t
o 1.92 RuEQur, FE Aglae 7 A
dE°] InP.0,d W FAXFE 1.55—1.60
o2 Bat. Y bdaly AP A hPAY
datete] FACE Fohgd) wet 2AR S0}
Zdadte e Atsiute] TR Aslew
of wet Walgg ouisiy, FAA 47 A
A7 AEte] Aol vlale] HlwA L 3}
< e RS ditsinte) dMo) e A
Wel| o] o2z InPY AESHI} LA
A7) WEe 2 Algdc,

a9 8—a)st 2% 8—b)e ZZ 450C o
550C =X 108 %< A E nPARLA
setel i3t} Aol 23g FgHFLA
HEHS vdepdAolth, InPaIAAslate) A
TEE AT 9L golrny) 93ty
AYAFaEe  Aaponwe  wlmatgrl,
450C9 2xoA FAE InPAANEEL
F943 =7t & 400~500cm ' #FA G H 600
~700cm™ TG dojudEs nPRG
o Ao dEsoaw ool 531, 5cm ' H

A 53 M 4% 1992 124

REFRACTIVE INDEX

-29-
2.6
24 Thermal Oxidation of n-inP
2-2"': A, -
20k . ..A-A AI A% ..'. v
\
1.8}~
1.6 ® 400°C
A 450°C
1.4F = 500°C
Y 550°C
1.2
10 1 1 Il !
0o 100 200 300 400 500

OXIDE THICKNESS [A]

Fig.7. Measured refractive index of InP na-

266

91 126 161

.56

1.96 231

~

tive oxide film formed at temperature
of 400, 450, 500 and 500C, respec-
tively, revealed as a function of ox-
ide thickness.

THERMALLY OXIDIZED InP at 450T

- 961.6
- 927.2
- 775
- 769.7
—531.5%

g

1

23

26

91 1.

56

196

1.61

2500 2250 2000 1750 1500 1250 1000

250

750

THERMALLY OXIDIZED InP at 550C

5315

2500

2350 2000 1750 1500 1250 1000 750 500 250

Fig.8. FTIR absorption spectrum of.rapid

389

s}

thermaley oxidized InP at a) 450C
and b) 550 for 10 minutes, respec-
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(a)

Fig.9. Current-voltage characteristic curves

of (a) Au/InP shottky contact
diode and InP MOS diodes
which has InP native oxide
as a gate insulator formed at
(b) 450C and (c) 550C, re-
spectively.
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Fig.10. Forward current-voltage characteris-
tic of Au/InP Shottky contact
diode and InP MOS diodes which
has InP native oxide as a gate in-
sulator.
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