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Summary

A novel CVD system has been examined to deposit metal complex compounds over
catalytically active substrate surfaces in flowing gases at ambient pressure. Thus, metallic
thin films of Fe, Co and Cu were obtained on Ni substrate in a flowing hydrogen, whereas
metal oxide films of these metals were obtained in a flowing oxygen. It is able to controll
the chemical composition of the resulting film by changing the flowing gas. In addition a
gradient film of Cu, which changed its chemical composition gradually from metal to
Cu oxide, was obtained by changing the composition of flowing gas gradually from argon

to oxygen. Such a film suggested high torelance against thermal shock.
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Preparation of Metal and Oxide Thim Films
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Fig.l. Line analysis of Cu deposited on Ni
in oxygen at different temperature.

1. at 200°C, 2. 250°C, 3. 300°C.

Table 1. Experimental conditions repuired for
deposition of metallic or oxide film.

Cu Co Fe
Temperature of | 02,Ar;190°C H2,02,Ar,180C H2,02; 120°C
Sublimation H2 ;180 Ar ;130
Temperatureof | 02 225-275°C 02;200:250°C 02 :300:350°C
deposition Ar 225275 Ar ;400 A ;-

H2 ;180-210 H2 225275 H2 ;400450°C
Reaction Time 60mmin 60min 60rmn
Flow rate 12mYmin 12mb/min 12mbmin
Amount of Cu(CSHTO2)2 Co(CSHTO2)2 Fe(C5H5)2
Precursor 40mg 60mg 30mg
Substrate NiPd Ni Ni
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Fig.2. Depth profile of the chemical com-

position of Fe films prepared by
deposition of ferrocene on Ni in
different atmosphere. @;in hydro-
gen at 450°C, A\;in oxygen at 350°C,

O;in Ar,/0,(11.7,70.3) at 275°C.
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Fig.3. Depth profile of the chemical com-

position of Cu films prepared by
deposition of Cu acetylacetonate on
Ni in different atmosphere. @ ;in
hydrogen at 450°C, O;in oxygen at
350°C.
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Fig.4. Line analysis of Cu by EPMA. 1. on

Al plate, 2, on Pd plate, 3,on Ni
plate. Deposition at 225°C in O,.
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Fig.5. XPS analysis of Cu films deposited

on Ni film in different atmosphere.
(O ;metallic Cu film deposited in
hydrogen at 200°C, A\; oxide film
of Cu deposited in oxygen at 275°C,
@ gradient film deposited in Ar—0,
mixed gas at 275°C.
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