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Characteristics of Ga,03/4H-SIC Heterojunction Diode with Annealing Process
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Absgract: Ga,Os/n-type 4H-SIC heterojunction diodes were fabricated by RF magnetron sputtering. The optical properties
of GaO3; and electrical properties of diodes were investigated. |-V characteristics were compared with simulation data
from the Atlas software. The band gap of Ga,O; was changed from 5.01 eV to 4.88 eV through oxygen annealing. The
doping concentration of Ga0O; was extracted from C-V characteristics. The annealed oxygen exhibited twice higher
doping concentration. The annealed diodes showed improved turn-on voltage (0.99 V) and lower leakage current (3 pA).
Furthermore, the oxygen-annealed diodes exhibited a temperature cross-point when temperature increased, and its ideality

factor was lower than that of as-grown diodes.
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Fig. 1. (8) Ga04/4H-SIC heterojunction diode structure and (b)
energy band diagram.
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Fig. 2. (@) Optica transmittance spectra of As-grown and annealed

samples and (b) the plot of (athv)*hv.

U] W 1‘3% Aitstol F&stAH. a9
E4 A4E, a=In(100/T)/dojt}t. T Eatg, d&
grere] £A|(120 nm)olt] hv FApoU oL}, ojuh
AZo] o JA] WHEZRE (ahv)’-hve] T2fmojja A

T+ g AR (ahv)’=00] & A1 x BH
of YRR 2 Alpteitt. 2 ZAaf, As-grown®] A
o] Wic7Re 501 eVoll Ata SHX Y] ZAL 3
o] WHERe 4.88 eVE 7tA5IGIT).

a2 32 AmARAYG Ao g amz ]

MHzO] £t~z =XYoo, 100 kHz ~ 1 MHz B8
o] nrmeo] He LXlof] F WHaPr} gljlen, C-V
% £3) 1/C*-vz #gstn A (1) &5 71871

o] &dll Ga,0s8] = &= (Np)E FE5I%

wu e r

5}

12 GGaZO&ND1+657(/‘NDZ
C* qA* NpNp€sctao,

(@, = V) (1

q  Axpe] mMateF=1.6x10" [C]

(a 1.0

—A— As-grown
—&+— O, annealing

081 2

=

=

N’

v

>

=

[

N

o

9

S

="

<

)

T5 -4 3 2 -1 0 1
Voltage (V)

(b) -

—A— As-grown
—& O, annealing
6F
R
<) 5
=)
!-1° 4 =
-
e
~—
[\l
O 2r
~
~ \“T
0 C_ Il Il 1 Il 1 1 \\I A
6 -5 4 -3 -2 -1 0 1 2
Voltage (V)

Fig. 3. (@ Typicad capaditance-voltage characteristics and (b) 1/C-V
plot of Ga0y/4H-SIC heterojunction diodes.
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Fig. 4. 2 theta XRD spectrum of the GaO3/4H-SIiC.
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heterojunction diodes.
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