AF v E—LZCy 7Y A2k BRuO EEO /L

B =T B 5E HDARIRST T

pALS

S R

(MBAS94E9 A 7HZH)

Fabrication of RuO, Thin Films by Ion Beam Sputtering
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Abstract — An ion source has been fabricated and its discharging characteristics have been investigated.

Pure argon was used as the discharging gas. The discharge voltage of this ion source did not depend on the

discharge current and showed a constant value of 300V. The energy of ion beam and the ion current flowing

between the cathode and the target increased when the acceleration voltage increased and/or the pressure of

argon gas decreased.

RuO, thin films were fabricated by ion beam sputtering with the ion source. The resistivities of the sput-

tered RuO, films were in the order of 107 ohm-cm. The temperature dependence of the resistivies of the

RuO, films were measured in the temperature range of —100°C to 80°C.
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Fig. 1 Schematic diagram of the ion beam
sputtering apparatus.
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Fig. 2 The structure of the ion source.
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Fig. 5 Discharging characteristics of the ion
source.
J : discharge current density
Vp: discharge voltage
Pg : Pressure in the ion source
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Fig. 6 lIon current I, I as a function of the
acceleration voltage. ’I:&e pressure in
the chamber was 2X10 ~ Torr.

1, :ion current flowing between cath-
ode and acceleration electrode

Iy :ion current flowing between cath-
ode and target

Vi :acceleration voltage
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Fig. 7 lIon current I, I as a function of
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Fig. 8 A typical energy spectrum of ions.
Ip : discharge current
Vp : discharge voltage
V4 :acceleration voltage
P : pressure in the chamber
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Fig. 9 Deposition rates of RuQ, films as a
function of IpJ V4. The pressure

during the sputter deposition was
2X10 " Torr.
Iy :ion current flowing between

cathode and target
V4 :acceleration voltage
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Fig. 10 Resistivites of RuO, films as a func-
tion of acceleration voltage. The
thicknesses of RuQ, films are 6504 .
The pressure during the sputter
deposition was 2X107% Torr.
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Fig. 11 The resistivies of RuO, films as a

function of film thickness. The ac-
celeration voltage was 1.8kV, and the
pressure during the sputter deposi-
tion was 2X10  Torr.
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Fig. 12 The temperature dependence of re-
sistivities of RuO, films. The film
thicknesses are as follows:
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Fig. 13 The temperature dependence of re-
sistivities of RuQO, films. The ac-
celeration voltages during the sputter
deposition were as follows:
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Table 1 Sputtering parameters and resistivity
of RuO, thin films.

sample | Va(kV) | D(A) | P(Torr) |p(Qiem)
@) 1.8 500 |0.2%107% 4.3x107°
(b) 1.8 750 ]0.2x107%]3.2x107°
() 1.8 1000 |0.2x107% 1.0x1073
@ 1.2 650 |0.2x107%7.2x107
) 1.4 650 |0.2x107%|4.2x1073
) 1.6 650 |0.2x10731.9x1073
& 1.8 650 |0.2x107%2.6x1073
Vy * acceleration voltage

D | thickness of films

P ! pressure in the chamber

P ! resistivities of films
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