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Using a PIG-type micra-sputtering apparatus developed by the authors, thin films of 18 different
transition metals are deposited on glass substrates under the same sputtering conditions and the
deposition rate of ecach metal is measured in Ar or Xe atmosphere.

The relation between the deposition rate measured and the atomic number for each element in
4,5 and 6 of the periodic systems i shown. A correlation was found between the measured rates
and the reciprocals of the cohesive energy of the target metals. Further it was found that, for
each metal, the specific depositicn rate(Rs) obtained by reference to the rate for Mn is pro-
portional to the specific theoretical sputtering yield(Ys) calculated by Sigmund. These results give
an experimental proof to Sigmund’s theory which bas not been supported by experimentally so far.

The authors propose a method asto how to estimate the deposition rate using sputtering yield(¥Y)
calculated by Sigmund theory. The deposition rates for Ir, Os and Rh etc. are estimated by the

authors from Sigmund’s values.
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Fig, 1 Schematic illustration of a PIG.type
micro-sputtering apparatus,

A anode, Cy, Cz: cathodes, m1, mz: NEOMAX

permanent magnets, D duct, M: pattern mask,

S glass substrate, W : discharge vessel
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Table 1 Experimental results of deposition rate and Rs caleulated hased
on the deposition rate of Mn for each 18 transition metals

Ar Xe
material purity (%)
R{am/min) Rs R {nm/min) Rs
Ti 98,9 5.3 0. 46 6.0 0.42
v 96,9 6.0 0.53 6,2 0. 43
Cr 99.9 6.7 0.86 10.5 0.73
Mn 89.9 11.8 1.00 14, 4 1.00
Fe 99.9 7.0 0.62 10.0 0.69
Co 69, 9 8.5 0.58 9.6 0.66
Ni 99.9 4.7 0.42 10.6 0.74
Cu 99,9 10.0 0.88 15,2 1.13
Zr 98.9 12.0 1.06 9.4 0.65
Nb 09, 65 6.0 0.53 8.0 0. 56
Mo 99. 95 9.3 0.82 7.6 0,53
Pd 99.9 10.0 (.83 18.2 1.26
Ag 99, 98 22.90 1.95 36.0 2.50
Bi 98, 95 13.0 1.15 15,0 1.11
Ta 98, 95 5.0 0. 44 9.5 0..86
W 09, 99 2.6 0.23 7.0 0.49
Pt 99, 99 5.0 0,44 17.0 ) 1.18
Au 99, 09 15,0 1.33 28.0 1.94
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Fig, 2 Thickness of transition metal films deposited on glass substrates
as a function of deposition time, at an anode voltage of 2.5kV, at an
Ar pressure of 0.1Pa, or a Xe pressure of (.08 Pa.
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Fig. 3 Deposition rate of 1§ transition metals

for Ar ion sputtering at an anode voltage of
2,5kV and at an Ar pressure of 0.1Pa.
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{a) Deposition rate of 18 transiticn metals for Xe ion sputtering

at an anode voltage of 2.5kV and at a Xe pressure of 0.08 Pa.
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{a} Ar ion sputtering
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