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ABSTRACT

Ru®; thun film has reasonably good conductivity and stiffness and it is thoughl to substitute for lhe can-
tilever heam made up of Pt and Si,N, double layers in mucreactuaters. Therefore, amsotopic $i etching was
performed using RuO; thin film as a mask layer in 25 wt. % TMAH water solution. In the etching tem-
perature ranging [rom 60°C to 75°C, the etch rates of all the crystallographic directions increased hmcarly as
the etching temperature increased. The etch rale ratio(selectivity) of [111]/1100] which varied {rom 008
to 0.14, was not sensitive to temperature. The activation energies for [114] dwection, [100] direclion and
[111] direction were 0.50, 0.66 and 1.04eV, respectrvely. Ru0, cantilever beam with a clean surface was
formed at the etching temperatures of 60°C and 65°C. But the damages due to formation of pm holes on
RuQ, surface were observed hevond 70°C The tensile stress of RuQ, thin films caused the cantilever bend-
ing upward. As a resull, il was demonstrated that the formation of conducling oxide RuQ), cantilever heam
which can replace the role of an electrode and supporling laver could be possible by TMAH solution.
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Table 1. Deposition Conditions of RuQ, Thin Films.

Target Cold %Eefﬁggeg)owder
Substrate temperature 300°C
RF power 45 Watt
Sputtering gas ratio 0./Ar=1/9
Woarking pressure 10 mtorr
Deposition time 70 min
Film thickness 2000 A

Table 2. Etching Condiions of RuQ; Thin Films by
RIES.

Mask layer for Ru(Q, etching Alummium
Etching gas source 0y

RF power 200 Walt
Warking pressure 0.08 torr
Etching time 30 mun
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Fig. 1. Ideal RuO, heam structure after etching.
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Fig. 2. The etch rates of [110], [100]. [111] crys-
tallograhic directions as a function of tem-
perature.
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Fig. 4. Nomarski oplical micrographs of Ru(, surface as a function of etching temperatures at (a) 60°C, (I} 65°C,

(c) 70°C and (d) 75°C
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Fig. 5. SEM photographs of Ru{}, cantilever beam
formed by TMAH wiih a concentration of 25
% at (a) 60°C and {(h) 65°C
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