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1. Introduction

Nanowire transistors have attracted a
growing interest from the semiconductor
industry to outplace the planar counterparts in
future CMOS technologies [1]. [2]. To serve as
ideal transistors. metallic source/drain should be
combined with the nanowire architecture to
minimize parasitic source/drain series resistance
while eliminating the limits on the implanted
dopant junctions [3].

This work investigates the formation of
metallic Schottky  barrier
nanowire transistors using low-temperature
microwave annealing. Various microwave
conditions were utilized in ytterbium. nickel
and titanium silicidation to control the Schottky
barrier source/drain junctions and associated
ambipolar conduction of nanowire transistors.
Experimental results were compared with those
using rapid-thermal annealing to examine the
effectiveness of microwave annealing on dopant
segregation and metal silicidation.

source/drain  in

2. Device and Fabrication

Fig. 1 schematically plots the structure of
Schottky  barrier  nanowire  transistors.
Hard-mask sidewall oxide spacer lithography
was employed to fabricate the nanowire
transistors without the need of any advanced
lithography [4]. [5]. Conventional ytterbium,
nickel, and titanium silicidation were utilized to
form the metallic Schottky barrier source/drain,
Fig. 2 presents the cross-sectional TEM image
of Fin-like nanowire transistors. The channel
height is roughly 30 nm. whereas the nanowire
width 1s about 50 nm. As-grown oxide of 10 nm
was deposited as gate insulators. When the
dopants were incorporated during silicidation. a

high dose of 5x101° em™. 15keV. P31 was first
implanted for subsequent dopant segregation.
One-micrometer nanowire transistors were
measured to examine electrical characteristics.

3. Experimental Results

Various conditions of microwave and rapid
thermal annealing were performed to fabricate
the ytterbium, nickel. and titanium source/drain
silicidation. Results of optimized current-
voltage curves were considered in subsequent
examples to justify the effectiveness of
microwave and rapid-thermal annealing. Fig. 3
shows the measured current-voltage curves of
dopant segregated Schottky barrier nanowire
transistors with nickel silicide source/drain. Fig.
4 presents the electrical drain currents of
Schottky barrier devices wusing ytterbium
silicide  source/drain. Fig. 5 plots the
experimental ambipolar conduction of Schottky
barrier nanowire devices with metallic titanium
silicide  source/drain. These current-voltage
curves confirmed successful formation of
Schottky barrier nanowire transistors and
appropriate activation of dopant segregated
metal silicidation using microwave annealing.
The microwave annealing can transform the
nickel and ytterbium into metal silicide at a
lower power of 4P (400% power). whereas a
higher power of 5P is required to optimize the
titanium silicide source/drain.

4. Conclusion

Effects of the microwave annealing on metal
silicidation were examined. Experimental
results show that the microwave annealing can
produce better characteristics of Schottky
barrier nanowire transistors by comparing with
those using rapid-thermal annealing,
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transistors studied in this work.
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Fig 2: A cross-section TEM image of fabricated Fin-like
Schottky barrier nanowire transistors.
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Fig. 3: Measured curmrent-voltage curves of dopant
segregated Schottky barrier nanowire transistors with
microwave and rapid-thermal annealed mckel silicide
source/drain.
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Fig. 4: Experimental drain currents of dopant segregated
Schottky barrier nanowire transistors using microwave
and rapid-thermal annealed yiterbium silicide.
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