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Abstract:

We have fabricated schottky barrier diode (SBDs) using polar (c-plane) and non polar (a-,

m-plane) n-type 6H-SiC wafers. Ni/SiC ohmic contact was accomplished on the backside of the SiC
wafers by thermal evaporation and annealed for 20minutes at 950C in mixture gas (N 90% + Ho
balanced). The specific contact resistance was 3.6x10" Qcm® after annealing at 950C. The XRD results of
the alloyed contact layer show that formation of NiSiy layer might be responsible for the ohmic contact.
The active rectifying electrode was formed by the same thermal evaporation of Ni thin film on topside of
the SiC wafers and annealed for 5 minutes at 500C in mixture gas (N» 90% + H, balanced). The
electrical properties of SBDs have been characterized by means of I-V and C-V curves. The forward

voltage drop is about 095 V, 0.8 V and 0.8 V for c-,

a- and m-plane SiC SBDs respectively. The

ideality factor (n) of all SBDs have been calculated from log(I)-V plot. The values of ideality factor were
1.46, 1.46 and 1.61 for c-, a- and m-plane SiC SBDs, respectively. The schottky barrier height (SBH) of
all SBDs have been calculated from C-V curve. The values of SBH were 1.37 eV, 1.09 eV and 1.02 eV

for ¢c—, a- and m-plane SiC SBDs, respectively.
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Fig. 1. Inside of remodeled thermal evaporation system
schematic.
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Fig. 2. Film thickness according to current intensity.
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Fig. 3. Current-voltage curve of before(a) and after(b)
annealing.
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Fig. 7. Capacitance-voltage graph of Ni/c-SiC SBDs.

Iy B.ODE+019

11¢* [em*IF]
7O0OE+019

5.00E+019 4
4.00E+019 o

J.00E+019 o

1.00E+019 ;\\

6 5 4 E 2 pobe+ono ! 2
Voltage[V]
Fig. 8. Capacitance-voltage graph of Ni/a-SiC SBDs.




A7 AAA 78 3] =

11c* [em*F?]
S5O0E+19 —

4.00E+H119 o

J.00E+H19 4

2.00E+019 4

T T T T T T T T T 1
-4 -3 -2 -1 1

Voltage[V] 0.00E+000 4

Fig. 9. Capacitance-voltage graph of Ni/m-SiC SBDs.

Table 1. Ideality factor of Ni/c-SiC, Ni/a-SiC, Ni/m-SiC
SBDs.

Ideality factor

Avg Min Max
Ni/c-SiC 1.46 1.07 1.82
Ni/a-SiC 1.46 121 1.67
Ni/m-SiC 1.61 1.37 1.3

Table 2. Schottky barrier height of Ni/c-SiC, Ni/a-SiC,
Ni/m-SiC SBDs.

Schottky barrier height [eV]

Avg Min Max
Ni/c-SiC 1.365 1.36 1.37
Ni/a-SiC 1185 1.09 1.28
Ni/m-SiC 1.3 1.02 1.58
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Table 3. Majority carrier density of Ni/c-SiC, Ni/a-SiC,
Ni/m-SiC SBDs.

Majority carrier density [cm”]

Avg Min Max
Ni/c-SiC 1.3x10" 1.06x10" 153x10"
Ni/a-SiC 3.75x10" 2.02x10" 547x10"
Ni/m-SiC  4.13x10" 348x10" 4787107
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