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Abstract

This project was divided into four

segments:

(1) In order to improve surface roughness of
polysilicon film, ‘the surface morphology of
polysilicon is flatted after a CMP process. The
polyoxides deposited by LPCVD TEOS with
combination of CMP process and RTA
N2/N,0 annealing exhibit improved J-E curve,
higher charge to breakdown, and lower

electron trapping rate.

(2) To get high quality ultra-thin oxide is very
important and difficult for IC industry now.

‘Using NF; annealed poly-Si gate to improve

gate oxide integrity is described. However,



reducing gate, source and drain parasitic
resistance with scaled gate lengths is another
key point. Co-salicide process is a terative to
replace conventional Ti-silicide process.
‘However, Co-salicide process has a leakage
problem. Using NF; annealing to prevent Co
diffusing into gate oxide is described. Results
that NF3

significantly improves electrical cha-acteristics

show the optimal annealing
of ultra-thin oxide and Co-salicide process in
terms of leakage current and breakdown field,
as compared to the samples without NF;

annealing.

(3) A novel one-step cleaning so.ution had
been developed for pre-gate oxide cleaning to
replace the conventional RCA two-step
cleaning recipe. TMAH and ELCTA were
added into the RCA SC-1 cleaning solution to
the

experimental results, the particle removal and

enhance cleaning efficiency. From
metallic contamination on the bare-Si wafer
surface could be removed significantly and
improved electrical properties by applying the
novel one-step cleaning solutions. Hence, this
novel one-step cleaning process is very
promisifxg for future large-sized silicon wafer
cleaning due to the advantages of time-saving,

cost down and high performance.

(4) We have studied a systematic of the
physics characteristics of Ni-silicice formed
on different Si substrates. We have “ound that
the thermal stability of the silicide is affected
of the
underlying poly-Si film. Additionally, the

by thickness and microstructure

stacked poly-Si film structures are found to
the
stacked poly-Si sample can suppress the NiSi,

have better thermal stability. Thus,

agglomeration.

Keywords: CMP, polyoxide, NF;, thin gate
oxide, TiSi, TMAH, EDTA, stack structure,
NiSi.
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Fig. 1 SIMS depth profiles of nitrogen in Non-CMP and CMP
samples after 850°C N/N,O RTA annealing.
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Fig. 2 The J-E characteristics of TEOS polyoxides under
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Fig. 5 The SIMS profiles of sample annealed by NF;. It is

found

that F and N pile-up at the SiO,/Si interface.
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capacitors after cleaning with different cleaning methods.
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Fig. 11 R, of Ni-silicide formed on the different microstructures of p* Si

1o . substrate with and without activation  as a function of RTA temperature.

- =3 D. 1. Water
E RCA

o

2 104 M e=mem T™M

8 B ED

2 —

g 100 p TE E
g

g

Sl

8

2

E

2

£

L

Rl

<

=

jt4 1 s
Fe Na Ca Cu Mn

Fig. 8 The metallic impurities contamination on the surface for X . ¢ ional view of th
different cleaning methods Fig. 12 The TEM micrograph of the cross-sectional view of the

DS with BF; doped poly-Si after 800C silicidation for 30s.



