Journal of the Korean Institute of Electrical and Electronic Material- Engineers, Vot 16, No. I, p. §, January 2003,

g2d &30 CVD B3olA SiHs Soakel o &

SiHs Soak Effects in the W plug CVD Process
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Abstract

The SiHs sozk step is widely used to prevent the WFs attack to the underlaver metal using the
chemical vapor deposition (CVD) method. Reduction or skipping of the SiHy soak process time is lead to
optimizing W-plug deposition process on via. The electrical characteristics including via resistance and the
structure of ‘W-film are affected by the time of SiHs soak process. The possibility of elimination of SiHy
soak process is confirmed in the case of W-film grown on the stable Ti/TiN underlayer.
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Table 1. Comparison of sheet resistance with

reflectance (average value).
SiH4
Soak Rs SS Reflectance Eﬁ Resistivity
(sec) °
No 263 [2.31 122.65 0.87 11.81
5 329 [275 126.19 0.35 14.82
10 331 {268 127.43 0.33 14.89
15 329 (290 127.60 0.23 14.80

(b) SiH4 Soak Time: 5 sec

(d) SiHy Soak Time: 15 sec

%" 1. Soak Azt ¥zt W& ¥AW nucleation
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Fig. 1. Surface SEM view showing structure
morphology of W nucleation film as
functions of soak times.
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{c) SiHy Soak Time: 10 sec
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(d) SiH4 Soak Time:! 15 sec
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Cross sectional SEM view showing interfacial
structure between W nucleation layer and
underlayer TiN as functions of soak times.

Fig. 2.

(a) Ne SiHy Sosak

(b) ‘5iH4 Soak Time: 5 sec
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Fig. 3. The surface element analysis of the W
nucleation film by EDS.
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Fig. 4. Normalized ¥lo}(via) contact resistance(Rc)
as a function of SiHs Soak time,
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