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Copper Ohmic Contact on n-type SiC Semiconductor
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Abstract: Material and electrical properties of copper-based ohmic contacts on n-type 4H-SiC were
investigated for the effects of the post-annealing and the metal covering conditions. The ohmic contacts
were prepared by sequential sputtering of Cu and Si layers on SiC substrate. The post-annealing treatment
was performed using RTP (rapid thermal process) in vacuum and reduction ambient. The specific contact
resistivity (p.), sheet resistance (R;), contact resistance (R.), transfer length (Lr) were calculated from
resistance (RT) versus contact spacing (d) measurements obtained from TLM (transmission line method)
structure. The best result of the specific contact resistivity was obtained for the sample annealed in the
reduction ambient as p. = 1.0 X 10°Qcm”. The material properties of the copper contacts were also
examined by using XRD. The results showed that copper silicide was formed on SiC as a result of
intermixing Cu and Si layer.
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Fig. 1. Basic structure of Cu contact on SiC semi-
conductor.
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Fig. 2. Test pattern of TLM (transmission line method).
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Fig. 3.1-V characteristics of Cu contacts on SiC as a
function of annealing conditions.
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Fig. 4. Relationship between contact resistance and
transfer length.

Ve S & 4 9=, o] 800°Ce] 229

| Ao FEHF Aot Azt

SHAl AP 5 7] g Eolnt.
HEVAYE Fole F 29 H3HE 2017)
S8l 22 A €A E —/Fffg %‘2 2R Akste) EA

GA 2 A std
550°C] A& €A Jr’é—% %—sﬂ Sizt w7t £
H 2 800°Ce] €Al Al Cu A Ate]= o] &
olg) A& F2 4 o, 800°CY L& EA
2 AlZke] 1& olﬂli Frow oS g3pFo|gtaL
A} =3 3 E9710M EAZsd o)y

3t Akstaglo] % aso} HAre] ®7)A M;_g
o] dolF L & ¢ AAT Cu/Si/Cud] FZEE 2zt
= e ’%3%01] el FLEL] 714 550°C

oA 108, 800°CoA] 187} 2 @A 423 A

2 53 A3 7P 53 A4S BAFglon,
1.2x 10°Qem*e} B2 JF ¥ AT 3 YEP A
o} ol X E7HA B2 ¥V SiC v A o o)
EA HE F 7 ¢ e otk Fig. 5& n¥
4H-SiC XA $J9) CwWSICuE £33 22 sputter-
ingst $of] SE9 714 550°CA A1 1042, 800
°col A 18 Tk 294 T4 2l A
XRD B8] & o] &3t 3H HaE E4¢ @4
o|t}, S-UE 7 A 20A A2 g Al HoelA] gt
who mEz|gke] Q219 CuSisEhe -2l A glAte]
Tyt AEHR o 7] 78 vAak A HAE
Aok 2 2 A e 21 gaet A
A7t 38 Fae AEHA FAh

ulelA 2 A2} 2 w714 8kE] A A 108 A 43 (2003)

1600

o
8
I

Intensity (a.u.)

| vt Wil S

1] 20 4‘0 o 6‘0 ) 8‘0 100
Diffraction angle (degree)

Fig. 5. XRD nature after 2-step annealing.
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