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Silicides have been one of the most popular materials for silicon devices. Cobalt silicide
especially has become one of the most significant materials for gate electrodes and the
contact metal of source-drain regions used in advanced complementary metal oxide
semiconductor (CMOS) logic devices. While developing a new generation of CMOS logic
devices, we encountered one problem about cobalt silicide: the seat resistance of cobalt
silicide formed on source-drain regions depends on the silicon substrate type (p or n type).
The problem seems related to the self-aligned silicide (SALICIDE) process used in our
previous examinations. The sidewall forming process, especially, affects the seat resistance.
I have made a process model to explain the problem and confirmed my hypothesis using
X-ray photoelectron spectroscopy (XPS) and well-known phenomena.
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Fig. 1 Typical CMOS structure. A unit of MOS
transistor is composed of two different types
of transistors. Each transistor separate by
shallow trench isolation (STI) filled with
silicon oxide.
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Fig. 2 SALICIDE process flow. Silicide is formed from the selective reaction of silicide and silicon.
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Table 1 The condition of XPS analysis.
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Fig. 3 Experimental sample process flow.
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Fig. 4 XPS spectra from each processed silicon
surfaces. (a)Boron implanted sample,
(b)Arsenic implanted sample.
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Fig. 5 XPS high-resolution spectra of Si2p and Cls of each processed silicon surface: (a)
Sl2p_ spectra of boron- implanted sample, (b) Cls spectra of boron-implanted sample,
(¢) Si2p spectra of arsenic implanted sample, (d) Cls spectra of arsenic implanted

sample.
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Table 2 Surface composition (A. C. %) and
silicon oxide thickness using XPS high
energy resolution spectra.
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Fig. 6 Process model created to explain sheet
resistance problem.
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