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Abstract — This paper introduces dry film fabrication systems, i.e., Gas Deposition (GD)
system and Aerosol Gas Deposition (AGD) system, and their applied fields. Nanoparticles of
inorganic materials can be formed by the gas evaporation method (the gas condensation
method). In gas deposition method, particles formed by the gas evaporation method in an
evaporation chamber are transported to another chamber (a deposition chamber) through a
transfer pipe. Particles are accelerated in the pipe with a gas flow and ejected through a nozzle
to form a film in the deposition chamber which is evacuated at a pressure lower than 1 kPa. With
the aerosol gas deposition method, particles formed elsewhere are dispersed into a gas flow and
ejected through a wide nozzle to form films. Ceramics particles are deposited on a substrate,
forming a high density film with a strong adhesion under a room temperature condition.
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Fig.1 Outline of gas deposition system.
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Fig. 2 SEM photograph on a cross section and surface of Ag GD film, as a function of the differential pressure between the

formation chamber and the deposition chamber.
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Fig. 3 Deposition rate, as a function of the evaporation
temperature.
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Fig. 4 GD film width as a function of the gap between the
edge of nozzle outlet and the surface of substrate.
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Table 1 Adhesion strength on several substrates for GD films

Material of Temperature of ~ Adhesion

GD film Substrate substrate (K) ~ strength (MPa) Remarks
423 20
Au Nickel 473 200
523 220
303 20
Ag Alumina 473 30
673 40
Cu Alumina 523 20
Pd Polyimide 523 40
Palladium 573 80
Ni Alumina 573 60
Polyimide 573 20
Nickel 523 20 Breaking of all in
Silicon wafer 523 20 aluminum GD film
Al Polyimide 523 20
Glass 523 20
Alumina 523 20
Nickel 523 50
. Sn Silicon Wafer 523 20
X 60 %60, 60 deg. Alumina 523 20
Fig. 6 Fine Cu pattern of a plane coil.
Table2 Specific resistance for GD films
. Specific resistance for GD films Specific resistance for single crystal (293K Ratio
Material of GD film A (am) ’ B> (Qm) 2 CA> /(B>
Au 26Xx10°8 2.20 X 1078 1.2
Ag 21X10°8 1.61 X 1078 13
Al 36xX10°8 2.66 X 1078 14
Cu 2.7X10°8 1.70 X 10°8 1.6
Ni 1.6 X 1077 7.04 X 1078 2.3
Pd 25X 1077 1.05 X 1077 2.4
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Fig. 7 Aging on specific resistance of Cu GD film.
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Fig. 8 Outline of Aerosol Gas Deposition system.
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Fig. 12 Frequency dependency on dielectric constant of PZT
AGD film.
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Fig. 15 Discharge capacity vs thickness of lithium film.
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Fig. 16 Alloy electrode cycle characteristic.
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