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(Effects of Annealing and Oxidation on the Properties of the Tungsten polycide film)
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Abstract

Properties of the tungsten silicide film on the polycrystaline silicon such as Si /W composition ratio,
resisitivity and stress were investigated. The Si/ W ratio of the as-deposited tungsten silicide film was
2.6 but it was reduced to 2.4 ~ 2.6 after annealing and to 2.0 ~ 2.3 after oxidation. The resistivity of
the tungsten silicide film was 41.22 /O, but it was reduced to 4.72 / [0 and 4.32 / [J after annealing
and oxidation, respectively. Also it was found that the stress of the tungsten silicide film decreased
with increasing SiH gas flow rate and that it increased after annealing. In addition segregation of ex-
cess Si and dopant P as well as F and H to WS, / Poly-Si and WSi, / Si0O,, interfaces seems to cause

the increase of film stress.
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(100) Si wafer

Thermal oxidation (1000A°)

Poly-Si deposition (2000A°)

POChdeposition in poly-Si

100:1 HF

|

Tungsten silicide deposition (2000A7)

Measurement of resistance, stress
AES and SIMS analysis

Anncaling

Measurement of resistance, stress
AES and SIMS analysis

|

I12S O« boil

Oxidation

Measurement of resistance
AES and SIMS analysis

Fig. 1. Schematic representation of sample prepara-
tion and analysis.
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B 1. 043 YAH M2|AlO|= ofol| CHE Si/WH].
Table 1. Si/W ratios for various siicide films.

Gas flow rate . .
(SCCM) Si/W ratio
. as- after |after dry
SiH, WFs deposited |annealing | oxidation
1900 16.0 2.6 2.6 23
1900 120 2.7 2.6 20
1900 8.0 2.8 2.6 2.1
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Table 3. Mechanical properties of superconductor with
Processes.
B 3. 2o e J|HY dEs HE

PROCESS HARDNESS | TOUGHNESS
(GPa) {MPam'/?)
Sint. only 2.86 2.80
900'C Sint. +HIP
3.76 2.05
encapsule
Sint. only 2.95 2.33
‘C Sint.+HIP
520 KNS 22
encapsule
Sint. only 2.9 2.86
940°C Sint.+HIP
3.0 2.36
encapsule
Sint.only 2.85 2.33
960'C Sint.+HIP
3.52 2.91
encapsule
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