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Fabrication of a Au/Ni/Ti/3C-SiC Schottky Diode and its
Characteristics for High-voltages
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Abstract: This paper describes the fabrication and characteristics of a Au/Ni/Ti/3C-SiC Schottky diode with
field plate (FP) edge termination. The Schottky contacts were annealed for 30 min at temperatures ranging

from 0 to 800C. At annealing temperature of 600C,

it showed an inhomogeneous Schottky barrier and had

the best electrical characteristics. However, the annealing of 800C replaced it with ohmic behaviors because of
the formation of many different types of nickel silicides. The fabricated Schottky diode had a breakdown
voltage of 200 V, Schottky barrier height of 1.19 eV and worked normally even at 200C.
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Fig. 1. Schematic diagram of 3C-SiC SBD for high-voltages.
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Fig. 2. XRD spectra of Au/Ni/Ti/3C-SiC samples with

anneal temperatures.
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annealing temperatures.

electrical

Ti AeAbo]l= (TiSi)= SIC (200) ¥ =9F 22 A
Hol Al vErdaL [7], ole @t FaellM = Ti @At
=7F A FAHAY Ni Aejrpel=gel s
o (8] ey, vN ekl SAES] el Tiek A
AE Ti AgAalol== XRD ~HEZH ZAxat EYHA
a oz wolt} [4]. &g, dAd o xwe
A8tz flsl neg o2 AMEH Auv NiT
bl Bbe & Qo wEed g e Aoz B

e

(ot = &2
-*.°L' rlo
—Vi mlm
ol

oo

At

29 3@ e 27
Au/Ni/Ti/SC*SiC A<
g el Aot

ﬁ@@cﬂ #3g 54

ol A Ti/3C-SiC &£E7] ot

mlH
i
1o
A
o%
otk
i)
18

A248 A4Z pp. 261-265, 20113 4€: AAE 5 263

40 €
Ilh-k T T T T T T EEY l_-
oF A 33 g
- = 132
= T S 130 B
= — / E gg iy
o S N—h q26 &
50 / 134 =
- T/ 22 8
@ F— d20
a / - 378 B
T 416 =
s “r —V, / T 2
> ' 412 —
c 3
] £=]
5wl e 410 =
° —® £
K T i T
T ¥ {os 5
z o =
T u
- {ug 8
s . . L . s . E
0 100 20 300 400 500 600 &

Anneal temperature (T)

Fig. 4. Barrier height (®p), ideality factor (n) and
(V) for Au/Ni/Ti/3C-SiC Schottky
diodes with annealing temperatures.

breakdown voltage

& RFEY E}O]OE‘N Ni/3C- SlCi‘:P cwE 49
5—"301]/‘1 H”E] A¥dE eI 400T
o Ao Ni 94271 TiZe
u Zol AlHe] Nidh Tiel
AsAl fek webA], e &
olghell A= Ti AgAtel=
LHERL AL Sl

T
:g

N :1
%

B
o
g
N

9.
Iy
N O
—_
OHT

o T o o2 ool
>~ ol

< FPNE

04

R
o
L Q
.
Jﬂmé

o
=2
1o,
o

X
<l

<
o

¢

l"—r—« r1r f-
Z,
ool
>,
Ach

b

[e

]

2 =
[
2
>

1

ol

=
s o] & o]
ELE} (8]. JEM nE A ol
F EAo] YEelyA] &gt o=
grtol =7t Aol s 5ol Ni AAk
E7] A9 EAvte] vER}r] of
[8]. webA, & S FA} EA

| X HAs7r 2o 2 gadd
= AuwNi/Ti/3C-SiC (~2 m) £E7] tho] 2
-V} C-V EXoz BY AxdE &KEY] #F
Eol (Dp), ol3AT (n) 2l FEHY (V)
Aol dA-y 2=t S7Fsel web A7)
MAERQoY 800CHE ¥ 3(b)ollA
9] B/ o] YERSTE 400TC o] - dA e &

=<
of g
£

i
=

)
H

=
[}

R

o

mﬁ
é o H

i) oﬁi’

b

°ll

£
=

N
URPE g 224

o
E:: \{]

A

g
O

=
@
%
of

o =

o [ &
2

t

S

1o,

=

>.

m

Y

e

P

o

fx

o ofg o X oo oo O m o mx Mot O
rt

oln

o =

1om

=
o
A

i
m‘;"

It

—

fo o



264 J. KIEEME, Vol. 24, No. 4, pp. 261-265, April 2011: J.-C. Shim et al.

400+

(a)

3004

Without edge termination

200 | \
C\

With edge termination

Current density (A/lcm?)

100

2 0 2 4 6 8 10
Voltage (V)
0.0 —
1 ® T
-2.0x107 4
4.0x10° |
6.0x10° |

8.0x10° 4 With edge termination

-1.0x10° 4 (4—— Without edge termination
1.2x10° 4 f

Reverse current density (A)

-1.4x10° 4
-1.6x10° 4
-1.8x10° 4
-2.0x10° - T - ; v : . : . .
-250 -200 -150 -100 -50 0
Yoltage (V)
o (©
& 0
[T
@
‘©
X 44
o
(&)
=
- L
04
T T T T T T T T T
-1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6
Voltage (V)

Fig. 5. (a) Forward I-V, (b) reverse I-V, and (c) C-V
characteristics of Au/Ni/Ti/3C-SiC Schottky diodes for
high-voltages.
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Fig. 6. I-V characteristics of Au/Ni/Ti/3C-SiC Schottky

diodes for high-voltages with working temperatures.
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