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Abstract

Mo, N/Mo double layer which is to be used for gate of the RMOS (refractory metal oxide
semiconductor) and interconnection material has been formed by means of low temperature r.f.
reactive sputtering in Ar and N, mixture. The sheet resistance of IOOOK-Moz N/4000/§-Mo
film was about 1.20-1.28 ohms/square, which is about an order of magnitude lower than that of
polysilicon film. The workfunction difference ¢MS between Mo, N/Mo layer and (100) p-Si
with 6-9 ohm-cm resistivity obtained from C-V plots was about —0.30eV, and the fixed charge
density Qss/q in the oxide was about 2.1x10 /cm2. To evaluate the signal transfer delay time
per inverter stage, an integrated ring oscillator circuit consisting of 45-stage inverters was
fabricated using the polysilicon gate NMOS process. The signal transfer delay time per inverter
stage obtained in this experiment was about 0.8 nsec.
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Table 1. Radio-frequency sputtering condition.
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Molybdenum Molybdenum Nitride
Power 150 watt 150 watt
Plate Voltage 34 kV 3.4 Kv
Plate Current 200 ~230 mA 200 ~230 mA
Target Size 4" L
Cathode-Anode Spacing | 3. 8em 3. 8em
Initial Vacuum 6x10"*torr 6x10"*torr
Working Ar:5 SCCM Ar 10 SCCM
Atmosphere N; : 0.5 SCCM
Working Vacuum 3x10"* torr 3x 10" torr
Substrate Temperature | Room Temperature | Room Temperature
Film Thickness 2004 10004
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Recorder 1

Measurement set-up for C—V characteristics.
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Fig. 2. Process sequence for the fabrication of

ring oscillator.
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Fig. 3. Microphotograph of the ring oscillator.
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Fig.13. Step coverages of (a) Mo.N/Mo double
layer and (b) Al layer. .
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Fig.14. Output waveform of the ring oscillator.
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