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Abstract — The ionized magnetron sputtering is very useful in filling of small metal contact or via in
ULSI processing with very high ionization upto 80% based on incoming flux ratio. But fairly high
sputtering gas pressure is required to get high ionization, which instead gives low deposition rate and
diverse incoming neutral's angular distribution. The electron quenching by heavily sputtered metals and
gas rarefaction were considered the main causes of decreased ionization in this process. RF pulsing of
sputtering power was proposed to solve those two problems. The results showed that 10 ms/10 ms and
100 ms/100 ms of on/off pulsings were optimal pulse conditions from OES measurements and also
XRD of deposited Ag film showed distinct change of (111) to (200) preferred orientation. These results
were analysed in a view point of neutral gas heating and cooling by high power sputtering.
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Fig. 2. Ionization increases measured by OES relative in-
tensity ratio as RF 1CP power increase.
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Fig. 3. Preferred orientation changes of Ag films deposited
with different pulse conditions.
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Fig. 4. OES results of Ar and Ar' measured with different
pulse off time at depositing Ag films (10 ms on time).
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Fig. 5. OES results of Ag and Ag' measured with different
pulse off time at depositing Ag films (10 ms on time).
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Fig. 7. Simple model for pulsing the sputtering power (a) heat conduction model, (b) anisotropy relaxation in velocity dis-
tribution.
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