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Abstract - In this letter, we report on the
investigation of Si/Ti. Pt/Si/Ti, Co/Si/Ti Ohmic
contacts to p-type 4H-SiC. The contacts were
formed by a 2-step vacuum annealing at 550T
for 5 min, 850C for 2 min respectively. The
contact resistances were measured using the
transmission line model method, which resulted
in specific 10%2cm®  and the physical
properties of the contactcontact resistivities in
the 9.2x10% 7.1x10% and 4.5Xs were
examined using microscopy, AES(auger electron
spectroscopy). AES analysis has shown that, at
this anneal temperature, there was a
intermixing of the Ti and Si., migration of into
SiC. Overlayer of Pt, Co had the effect of
decreasing the specific contact resistivity and
improving the surface morphology of the
annealed contact.
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Fig. 1. Flow chart for device fabrication sequence
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Fig. 3. I-V characteristic of Ti, Pt/Si/Ti. Co/S
i/Ti metalization on p-type 4H-SiC, which was 2-st
ep annealed.
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Fig. 4. TLM linear plot of the contact resistance
as a function of contact separation for the Si/Ti.
Pt/Si/Ti, Co/Si/Ti Ohmic contact on p-type 4H-SiC.
which was 2-step annealed(550°C,850TC).
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Fig. 5. TLM linear plot of the contact resistance
as a function of contact separation for the Pt/Si/Ti,
Co/Si/Ti Ohmic contact on p-type 4H-SiC, which
was 2-step annealed(550C,9507C).

23 6L Co/Si/Ti%t Pt/Si/Ti FZ9} 2-step @3
2 % Ade AsubeS dolrr] $1F AES B4 F
Foltt. golo] W& Co, Pt, Si, Tid) F& WA
& = gl%e] 850C @Az #3 Al Ptel H& Cort
E3to] 3] Yoyt SiCE FAEUL S ¢ 5 Ut

PUSUTE
“ | p-type 4H-SIiC

Atomic Concentration

1] 1. . » 400 500 (1] kL] L]

Depth (A)

(a) Pt/Si/Ti

Co/SUTH
»-type 4H-SiC

Atomic Concentration

Depth (A)

(b) Co/Si/Ti

238 6. 294 99X ¥ F AES 4.
Fig. 6. AES analysis after 2-step annealed.

3.4 £

B Ao e Co/Si/Ti/ p¥ 4H-SiC ©+&e) 3
3 Adel v Tz A EAZo 4@ AAE B
e o224 AY SAS FAUusAey, FUFoR S
L ZFFPozN Ti F49 A3 B = EE silicide
B9l Co/Ti, Pt/Tigel Eitel & AR A9 4+
o] wzld <ABE o FUthe A& yASKT £
AL dxg FHo| 715 CoF A3 950CHT

2 259 850CAM 4% 224 Y 549% ¥
3ttt

(A )

2 AdA7e AdAgRlN Ald@se SiCDDP(SIC
Device Development Program) A2l Xge= ¢
FHARFUT

(1) C. Y. Ting, C. Y. Chen, Solid-State Electronics,
Vol. 14, pp. 433, 1971

[2] N. A. Papanicolaou, A. Edwards, M. V. Rao, W.
T. Anderson, ”“Si/Pt Ohmic contacts to p-type
4H-SiC”, Appl. Phys. Lett, Vol. 73, No. 14, 5
October 1998

(3] U. Schmid, R. Getto, S. T. Sheppard and W.
Wondrak, “Temperature behavior of specific contact
resistance and resistivity on nitrogen implanted
6H-SiC with titanium silicide ohmic contacts”. Appl.
Phys. Lett., Vol. 85, No. 5, 1 March 1999

(4) 8. K. Lee, C. M. Zetterling, M. Ostling, J. P.
Palmquist, H. Hogberg, U. Jansson, "Low resistivity
ohmic titanium carbide contacts to n-and p-type
4H-SiC”, Solid-State Electronics, Vol. 44, - pp.
1179-1186, 2000

(5) L. Kassamakova R. D. Kakanakov, I. V.
Kassamakov, N. Nordell, "Temperature stable Pd
ohmic contacts to p-type 4H-SiC formed at low
temperatures”, IEEE transactions on electron

devices, Vol. 46, No. 3, March 1999

~-114—



