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fabrication. The Ni-silicide has several advantaf@s
this application. They are low temperature siliticia
process, low silicon consumption, smaller contact
resistance for both n- and p-Si, no bridging falur
property, no adverse narrow line effect on shegstance
and smaller mechanical stress. Because of these
advantages, Ni-silicide has become the promising
candidate for the CMOS process. In order to applthée
further use, the silicide formation and thermabdity of
Ni film and Ni-Ta alloy films were investigated.

The p-type (100) Si wafer was used as substrates,
this wafer was cleaned by standard RCA cleanindhatet
and diluted HF dipping. Ni single film and Ni-Tala}
film were deposited on the substrate by DC magnetro
sputter. Silicide formation process has been peréar by
using RTP(Rapid Thermal Process). After silicidatio
process as increasing RTP temperature (500°C ~Q00°
we measured sheet resistance and analyzed the
microstructure of the interface by using TEM ancgg
transition with XRD. And post annealing was perfedn
in the furnace to investigate thermal stability tefo
different systems. We compared the silicide fororatn
the dielectric materials with silicidation on Sibstrate.
After depositing Ni,Ta, alloy film on SiGQ and SiN,4
thin film, Ti capping and RTP process was performed
Subsequently, wet etching was done to confirm the
existence of unreacted metal.

We measured sheet resistance of pure Ni/Si and Ni
«1aJ/Si system with different composition of Ta as
increasing RTP temperature. It is observed thaitiadd
of Ta is effective to keep lower sheet resistahes tpure
Ni silicide in higher RTP temperature range.
Corresponding to the results of sheet resistanc@al$i
system shows an improved thermal stability and
microstructure than Ni/Si system in higher RTP
temperature. After first annealing by RTP at 500AGer
first annealing by RTP at 50C, post anneal were
performed at the different temperature to exantieenhal
stability on Si substrate. In case of Ni-Ta/Si systhas a
stable and low sheet resistance of abo(s§. and
silicide is still NiSi layer for 120min long timenaealing
at 600C. But, the sheet resistance of Ni/Si system goes
up as increase of annealing time due to formatfdxi®i,
in Ni/Si system. We investigated the interface tieac
between Ni-Ta alloy film and dielectric materiats the
application to silicide process. After annealing of
Ti/Nig.gsT89,04SIO/Si and Ti/Np gsTag of SisN4/Si systems
at 500C, wet etching at 8& was done by $$0,+H,0,
solution. After metal strip, sheet resistance gaogs
rapidly about 10E7~10E®/sq. It is noticed that there is
no formation of silicide. Corresponding to the feswf
sheet resistance, it was confirmed that unreactethlm
films on dielectric materials can be etched ofbtlgh the
SEM image. Therefore, it was established that amdif



