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Initial Stage of Film Formation and Material Properties of Cu Film
deposited by MOCVD

Euiseong Hwang, Youngrok Lee, Jihwa Lee
Department of Chernical Technology, Seoul National University

Abstract : MOCVD of Cu films were carried out on gold-TiN(1000A)/Ti/Si wafers from hexa-
fluoroacetylacetonate-Cu(I)-vinyltrimethylsilane, Cu(I)(hfac)(vtms), in a small cold-wall type
reactor. Effects of the substrate and bubbler temperatures on the film growth rate were
studied, and a film with p=1.8¢0.'uQ-cm could be deposited 150nm/min at Ts=200 and Ty=30T,
respectively. The initial stage of the film formation was also investigated by in-situ laser
reflectivity monitoring combined with SEM observations, based on which variations in the film
properties depending on the growth conditions were discussed in terms of the nucleation rate
and grain size.
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Table 1. Experimental conditions used in the

MOCVD of Cu.
S
Cu precursor Cu(I)(hfac){vtms)
Substrate gold-TiN(1000 A )/Ti/Si
Flow rate of carrier gas(Ar) 5, 20 sccm RP : / H Bubbler
Bubbler temperature 0~40TC ® @]
Substrate temperature 150, 175, 200C Lamp ] Cu
Delivery line temperature £ L= @@ | 55— Precursor
Pressure in reactor 0.8Torr at Ar 5sccm Thermostat

16Torr at Ar 20sccm . .
Fig.1. Schematic diagram of Cu MOCVD

Deposition time 2~10min
system. ; RP=rotary pump, PG=
pressure gauge, PD=photodiode,
PC=personal computer.
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Fig.2. Growth rate of Cu films at various Fig.3. Resistivity of Cu films at various
substrate and bubbler temperature. substrate and bubbler temperature.
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Fig.4. Laser beam(A=6328A) reflectivity Fig.5. Reflectivity change as a function
change during the Cu film growth of the deposition time : Th=0T,
at three substrate temperature. Ts=200T, and Ar flow rate=5sccm.

Fig.6. SEM micrographs of the copper deposits at various growth stages corresponding to
the labels in Fig.5 @ a=10, b=20, ¢=30, d=40sec; e=minimum, g=maximum point of

the reflectivity.
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