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A good insul-ating fiLn is desired for applications to MoS devices and surface

passivation of GaAs and GaP. A good insulating filrn has to possess high resistivity,
high breakdown field, J-ow interface state density, 1ow trap density, chemical- sta-
bility, and effectiveness in stopping an ion rnigration. one of the candidates is
the native oxide that can be grown by a l-ow tenperature process. Revesz and

Zaininger first reported the experimental results on the anodic oxidation of caRs(1)
We have reported some basic results on the properties of oxide filrns and MOS C-V

curves of GaP and GaAs(Z)(Sl This paper describes mainly the annealing effect on

electrical and chenical properties of the anodic oxides on GaAs and Gap, as well as

sorne characteristics of MOS devices.
1) Oxidation and annealing processes: The wafers cut fron n-Gap (100) and (iii)

n=1017-1018 cil-3, n-GaAs (100) and (iii) n=101u-rot1. cm-3, p-GaAs (100) p=1017cm-5

and epitaxial n-GaAsP (100) n=1017cm-3 
""t" 

oxidized in the electrolytes of HZI.G1%)
+HgP04 with PH=2.0 (HP soLution) and/or tartaric acid+propylene glycol+NHooH with
PH=7.0 (TP solution) . The samples were annealed at various conditions; frorn zza C

to 600 C in air, HZ, NZ, or Ar gases for 2 hours after oxidation. The chernical
and electrical properties were examined before and after annealing.
2) Electrical properties: The typical change of the current against voltage curves

is shown in Fig.1 after various annealing conditions for GaAs. The resistivity
of the filn is highest after 220 C annealing. By raising the annealing tenperature,
the leakage current becomes large. The inprovenent of the resistivity after annea-
ling at 220 c in air will be due to the vapourization FA-24 ( n-ClaAs)

TPsolution. t00 Vof water which was invoLved during the oxidation (4)

The increase of leakage current at higher tempera-

ture.annealing will be due to the change of the com-

positions. As reported by Spitzer et ar!f) high
tenperature annealing changes the as-grown oxide to

3-GarO., which is poly-crystallized. The breakdown

electric fieLd of the fiLm on GaAs decreased by

raising the annealing tenperature frorn S.0*106V/cn

to 1.6x106v/cn. j) Chernical properties: The con-

positions of the filns were measured by Auger and

XMA. The distribution are shown in Fig.Z, which is
for the filn after annealed at ZZ0 C in air.
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Fig.l Current vs.electric field
at various annealing conditions.
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The transition region is narrower than the thernaLLy

oxidized film. The fiLns were tested in acids and

basics. The results are summarized in Table 1.

After anneaLing at 600 C the films become insoluble

in aLL acids except in HF, this al'so suggests the

fornation of GarOr. The details of the anal-ysis of

compositions after anneaLing will be discussed.

4) C-V and G-V curves: lle already reported the C-V

and G-V characteristics and their i1-Lunination

effect of GaP lrlos diotlelz) These curves are favora-

bLy compared with the calculated curves. In the

calcuLation, it is assumed that the flat band vol-tage

was shifted by existence of fixed positive charges

of L.I-*L012crn-2 and injected eLectrons compensate

their positive charges upon applying positive voltage

to the metaL eLectrode. The effect of anneaLing on

C-V and G-V curves of GaAs MOS diotles wiLl be pre-

sented. One example is shown in Fig.S and 4.

The frequency dispersion was not improved by anneal'-

ing at 400 C. The ac conductance decreases in the

negative voltage region except after 600 C annealing,

whil"e it increases in the positive voltage region.

In the paesentation, the effect of anneaLing

under various conditions on electrical and

chenical properties of the anodic oxides wiLL

be presented as well as the characteristics

of MOS diodes of GaAs and GaP. The possibility

wit L be discussed on the applications to MOS

FETs ancl opticaL devices. References
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Fig.4 G-V curves of GaAs MOS diode.
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