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Abstract

RIS

We investigated the void formation in composite-titanium silicide(TiSi.) process. We varied the process

conditions of polycrystalline/amorphous silicon substrate, composite TiSi, deposition temperature, and silicidation an-

nealing temperature. We report that the main reason for void formation is the mass transport flux discrepancy of amor-

phous silicon substrate and titanium in composite layer. Sheet resistance in composite TiSi, without patterns is mainly
affected by silicidation rapid thermal annealing (RTA) temperature. In addition, sheet resistance does not depend on

the void defect density. Sheet resistance with sub-0.5 /m patterns increase abnormaly above 850 T due to agglomera-

tion. Our results imply that sub-750 T annealing is appropriate for sub 0.5 ym composite TiSi, process.
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Table 1. Experimental conditions without pattern

process I I m v \' VI
doped siticon polysilicon polysilicon amorphous amorphous amorphous amorphous
TiSh 500C 200C 200 200C 200C 500C
RTA 800°C /20sec 800C /20sec - 750C/20sec 800 /20sec 800C /20sec
Table 2. Experimental conditions with the sub 0.5 micrometer patterns
process A B C D E F
doped silicon polysilicon polysilicon polysilicon amorphous amorphous amorphous
TiSi, 500C 500C 500C 500C 500C 500C
RTA 8007 /20sec 800C/20sec 8007 /20sec 800°C/20sec 800°C /20sec 800 /20sec
Anneal - 700G /3hr 850°C /3hr - 700°C /3hr 850T /3hr
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Fig. 1. The drawing of test pattern for measuring sheet
resistance.
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Fig. 2. The SEM images of composite TiSi, film with process conditions of (a) condition I, (b) con-
dition T, (c) condition I, (d) condition WV, (e) condition V and (f) condition VI in Table 1.
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Fig. 3. The sheet resistance of TiSi,/doped-silicon stacks in
each process condition.
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Fig. 4. Sheet resistances of composite TiSi, with gate line width
annealed by (a) no anneal, (b) 750C-3hr, and (c) 850C-3hr.
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