e MEXNEE ZE NiSIN gl #
4H-SiCe 234 &g

Low Resistivity Ohmic Ni/Si/Ni Contacts to N-Type 4H-SiC

& B # - BHe-BmE &L ET
(C. K. Kim-S. ]. Yang -N. L Cho-H. J. Yoo)

Abstract - Characteristics of ohmic Ni/Si/Ni contacts to n-type 4H-SiC are investigated systematically. The ohmic
contacts were formed by annealing Ni/Si/Ni sputtered sequentially. The annealings were performed at 950C using RTP in
vacuum ambient and Nz ambient, respectively. The specific contact resistivity(p.), sheet resistance(Rs), contact resistance
(Ro), transfer length(Lt) were calculated from resistance(Rt) versus contact spacing(d) measurements obtained from
TLM(transmission line method) structure. While the resulting measurement values of sample annealed at vacuum ambient
were p. = 3.8x10Qar, Rc = 49 © and Rr = 9.8 9, those of sample annealed at N» ambient were p. = 2.29x10Qc!, Rc =
129 @ and Rr = 258 9. The physical properties of contacts were examined using XRD and AES. The results showed that
nickel silicide was formed on SiC and Ni was migrated into SiC. This result indicates that Ni/Si/Ni chmic contact would

be useful in high performance electronic devices.
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Fig. 1. Flow chart for device fabrication processes.
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Fig. 4. Ni/Si/Ni n-type 4H-SiC as-deposited.

—m— annealed 930' C/10min RTP
—®— annealed 1689°C/10min RTP

{ ~A— annealed 950°C/10min N ambient

—~w-— annealed 850°C/10min RTP

20 b

CurrentjmA]

10t "
o ?‘/'

Vo

% o1 o1 o3 o4 05  os
Voltage[V]
I 5. chEt Hxigl zzolM dXal F ONISING nd

4H-SiColl st 1-v BN [ M,
I-V characteristics of Ni/Si/Ni n-type 4H-SIC with
various annealing conditions.

Fig. 5.

2 MEXMES As N/SYNi ng 4H-SiCel 234 M

Trans. KIEE. Vol. 53C, No. 10, OCT, 2004

169
Nist, SiC
894 (111)
o
=
A 604
=]
3
= ist
= SIC [112)
Nisi,
(220) Nisi,
2 (311)
" L. AM .
o U M T ¥ T T T T v T M T ki
10 20 30 40 50 |0 7o BB 1] 100
Diffraction Angle(20}

28 6. Ni/SINi n& 4H-SiColl 2t3F XRD 24,
Fig. 6. The XRD pattern for the sample of Ni/Si/Ni n-type
4H-SIC structure annealed at 9507C for 10 min.
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Fig. 7. The XRD pattern for the sample of Ni/Si/Ni n-type
4H-SIC structure annealed at 1000°C for 10 min.
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Fig. 8. Auger Depth profie for Ni/Si/Ni contact on 4H-SiC
annealed at 950C.
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Fig. 9. Plot of total contact resistance as a function of £ to
obtain transfer length and contact resistance values.
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Table 1. Results of specific contact resistivity and contact

resistance along with annealing ambient.

annealing at 950C/10min. annealing at 950 C/10min.
(RTP) (Nz ambient)
Pe 3.8x10°Q cm’ 2.29x107*Q ¢m?
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