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Abstract WSi,, TiSi;, CoSiy, and TaSi, are general silicides used today in semiconductor devices. WSi, thin
films have been proposed, studied and used recently in CMOS technology extensively to reduce sheet resistance
of polysilicon and n* region. However, there are several serious problems encountered because WS, is oxidized
and forms a native oxide layer at the interface between WSi, and SizN,. In this study, we have introduced
20 slm-N, gas from top to bottom of the furnace in order to control native oxide' films between WSi, and SizN,
film. In resulting SEM photographs, we have observed that the native oxide films at the surface of WSi, film

are removed using the long injector system.
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Fig. 1. A schematic diagram of the general furnace(a) and
improved furnace using the long injector system for the
LPCVD(b). (@: Oz, O: Ny
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uhek Aol Zdaksiute] AAEE 5 T% A= &t7] st
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WSi,/SisNg Al'H AFElE- SEM(Scanning Electron Micro-

Oxide 1000 A
LP-Si,N, TiN 150 A
- TiN anneal 650 °C
PE-SisN, TiN 150 A
WSi, : WSi, 1000 A
TiN PE-Si;N, 1500 A
Oxide W/B-line photo/etch
LP-Si;N, 1000 A

Fig. 2. Process sequence of the WSiy/spacer-Si;N, for word-
line and bit-line.
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Fig. 3. (a) SIMS profile of oxygen concentration in the
polysilicon film using the short injector and 20-slm N, gas. (b)

SIMS profile of oxygen concentration in the polysilicon film
using the long injector and 20-sim N, gas.
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Fig. 4. For the N, gas flow rates of (a) 3-slm, (b) 5-slm, and (c) 10-slm, scanning electron micrographs of WSi»/SizN, interface

in the word-line and bit-line process.
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Fig. 5. For the stand-by temperatures of (a) 650°C, (b) 550°C, and (c) 450°C, scanning electron micrographs of WSiy/Si;Ny4

interface in the word-line and bit-line process.
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