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Abstract

Tungsten film was deposited on the TiN surface in a low pressure chemical vapar deposition reac-
tor and chemical reaction mechanism between TiN surface and WF, and SiH, was studied. Interaction
of WF, or SiH, with TiN activated the TiN surface and tungsten was deposited more easily. WF,
reacted with TiN surface to form volatile TiFs and tungsten nuclei were formed. SiH, was dissociated
on the TiN surface to form silicon nuclei. From RBS and AES analysis, we could not detect the impu-
rities(such as Si or TiFx)at the interface between tungsten and TiN. The adhesion at the W/TiN inter-
face became poor when the deposition temperature was below 275°C.
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Table. 1. (a) Adhesion of W film at various
pretreatment conditions.
Temp.= 360°C, Ptot=10.3mbar, WI/
SiH,/Ar=15/12/300sccm.
(b) Adhesion of W film at various
deposition temperatures.
WE¢(1.50") pretreatment, Prot=
0.3mbar, WF¢/SiH,/Ar=15/12/300sccm.

(a)
Pretreatment Instron Pull
(min. sec¢’) Test (J/m?)
W, (1.50") -916.7
SiH, (307) 916.7

WE(1.50")

— il (30') 9167
(a)
Temperature (° C) Instron Pull Test(J/m?)
380~-300 -916.7
275 65~417
(b)
(b)

21, () TiN $dol) g A5l g aeutel
Axbeie]d Apal
(b) TiN/SiQ,/Si “F2& Fwdol Z2tgl
E] 26 ¢ Aadu) g wtede
2ol TiIN Zwio) #low & o] ¥lo] zlelo g~ -

dogel Welv A% 9 4 v

Fig. 11. {a) SEM micrograph of tungsten nuclei
formed on the TiN surface, deposition

E=4
oA s lell byt shghEe] A gtell g alof 4 at 360°C for 3min.
o} 4 ol u} b gbo] 4 mule] AL 7 AgH (b) Cross-sectional SEM of W films on
TiIN/Si10,/Si, deposition at 360°C for
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