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ABSTRACT

The microstructures of tungsten films were controlled by changing the sputtering pressure and substrate temperatures during D.C.
sputter deposition. As the sputtering pressures were decreased, the sputtered models of the tungsten films were chagged from the zone
I model to zone T model. The tungsten film having zone T model microstructure shows a resistivity of 10x10™ Q-cm and (110)
preferred orientation. FBAR with Bgagg reflector composed of SiO, and tungsten films having zone T model microstructure shows
quality factor, Q,, of 494 and K. of 5.5% due to the high acoustic impedance and the smooth surface.
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Fig. 1. Thornton's  structure zone diagram for magnetron
sputtered films.¥ (a) as a function of the homologous
temperature T¢/T,, and (b) zone diagram.

Fig. 2. SEM images of the deposited W films with various working pressure of (a) 5 mTorr, (b) 10 mTorr, (c
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Fig. 3. SEM images of the deposited W films with various substrate
temperature of (a) R.T. and (b) 200°C (on Si(100),
10 mTorr).
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Fig. 4. XRD patterns of W films deposited on Si(100) at 400°C
with (a) 5 mTorr, (b) 10 mTorr, (¢) 15 mTorr, (d)
20 mTorr, and (e) 30 mTorr.

Table 1. XRD Relative Intensity of W Films Deposited on Si(110)

Working o-W(110) o-W(200) o-W(210) Ratio of oa-W
pressure intensity intensity intensity (110) (110)/[(200)
(mTomr) (V) ) (Ulp) +210)+(110)]

30 100 0.5 8.3 0.92

20 100 1.1 116 0.89

15 100 0.1 4.7 0.95

10 100 0 2.6 097

5 100 0 14 0.99
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Fig. 5. Resistivity of W films deposited on Si(110) and
sputtered SiO, substrate at various working pressures.
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Fig. 6. Fracture cross sectional macrograph (a) and 6-20 XRD
pattern (b) of Bragg reflector type FBAR consist of
high quality W films deposited at 5 mTorr, and 400°C.
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Fig. 7. Resonance properties of bragg reflector type FBAR
consisted of high quality W films deposited at 5 mTorr,
and 400°C. (a) smith chart of S;;, (b) impedance and
(c) phase of 1-port FBAR.
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