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Introduction A zine oxide (Zn0) thin film has been used in transducers for excit-
ing a surface acoustic wave (SAW) on nonpiezoelectric substrates. Several techniques
have been developed in recent years to deposit highly oriented films on nonpiezo-
electric substrates. However, the deposition rate of the film is not so high from
0.2 to 1.5 um/h. In order to increase the deposition rate we applied a planar

reactive magnetron sputtering techniquel’a).

A novel point of our system is the use
of a solenoid coil around a bell jar to increase the parallel component of the
leakage magnetic lines. This greatly increased a beam current and deposition rate
We used a metal target and applied a dc reactive magnetron sputtering technigue in
100% oxygen gas. Highly oriented Zn0 film (ec-axis orientation) were fabricated on
the glass substrates with very high deposition rate ( ~10 um/h). "~

Description of New Equipment Figure 1 shows a schematic diagram of the new reac-

tive magnetron sputtering system. A disk of zinec metal (purity 99.99%) was used as
a target. On the back of the target a coaxial type magnet (center is N) was fixed
to produce a leakage flux on the target surface. Another solenoid coll was placed
around a cylindrical bell jar to push away CONLING WATER

the leakage flux to the target surface. lL———Jﬂ—“

These two magnetic fluxes played an impor- ol

tant role on this system. The shape of the In
magnetic lines visualized by a magnetic SOLEMOID
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tape develpoer are shown in Fig. 2. -
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Fig. 2(a) is for conventional magnetron THERPOCIPLY ¥

02 —=

sputtering and Fig. 2(b) is for our im- ~0.1~1 TORR  BALVE

proved one. The application of these two
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magnetic fluxes greatly increase the beam
§ Fig.l Improved magnetron sputtering system.
current. An increase in the beam current
corresponds to an increase in the deposi-
tion rate of the ZnO film. Fig. 3 shows
the relation between the beam current and

deposition rate. As this figure shows,

deposition rate reaches more than -~ 10 um/h.
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This value has not been attained by any
Fig.2 Magretic lines for (a) conventional

other sputtering system. As 500 mA is the and (b) improved magnetron sputtering.
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limit of our power supply, a higher deposition IO pooxio ™ Torn o, Jeoo s
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rate will be obtained at a larger beam current. = O/D/ ¥

= |
¢ N =

The substrate was neither heated nor cooled g o i
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during sputtering. The temperature shown in Fig.3 g / o, =
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is the final one. £ . £
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Film Evaluation Sputtered Zn0 film were first __’./'/. . . ?
) 250 500 °
examined by X-ray diffraction using Cu-Ka ray. CURRENT  (mA)

Fig. 4 is an X-ray diffraction pattern of the Fig. 3 Beam current dependence of

deposition rate and substrate

film sputtered on the glass slide. A diffracted temperature.
peak is from (002) plane and it shows that a
c-axis highly aligned film is obtained. Fig.4(b) =
shows the locking curve from (002) plane. A half
width of around 5° or smaller is obtained for

any film which is sputtered at 0.1~0.4 Torr.

Fig.5 shows a typical reflection electron (a)

diffraction pattern (HEED) for the sputtered film. -

Fig. 6 shows the relation between the depo- s oL S . S I
Fig. 4 X-ray diffraction spectra.
sition rate and oxygen gas pressure for relatively (a) (002) peak, (b) locking
curve.

new target. The deposition rate for well-used
target is higher more than two times than that for
a new target. The maximum value for deposition
rate is obtained around 0.2~ 0.4 Torr. Qualities
of the film estimated by the X-ray diffraction
pattern and the colour of the films are also shown
in the figure.

Conclusion A new type of dc reactive magnetron

sputtering technique was shown. Characteristics Fig. 5 Reflection electron diffraction

pattern highly oriented c-axis

are described below. normal Zn0 film.
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(2) Excellent Zn0O films were obtained at 0.2~ 3T °
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(3) This technique can be applied to any sputter- Pig. bG5S pressie Qepedence v

ing system to obtain a high rate deposition. delmSiti"“a::t:]'_sg"igs;na“d qualies
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