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A Study on the Effective Barrier Height Reduction of
Pt-nSi Schottky Contact
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Abstract

The effective barrier height of Pt-nSi Schottky diode was reduced by the formation of
highly doped surface layer using low energy(60 KeV) arsenic implantation. Without seriously
degrading the reverse electrical characteristics, the ion doses needed for the forward turn-on
voltage lowering up to 200 mV are about 9.0x10%m™ in the case of ion implantation
through the thin oxide and 5.1 X10%cm™ as the other case of implantation without presence
of oxide. Annealing was followed by ion implantation under the temperature of 900°C, N,
ambient for 30 min. The reverse electrical characteristics were improved by implanting

through the thin oxide,
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Fig 3. Forward I-V characteristic
rves

cu-

a ) Schottky diode which is implanted

through the thin oxide.

b) Schottky diode which is implanted

into the bare silicon.
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ion dose
electrical (ot vnolt t 2.0x10'2 | 5.0x10!2 | 8.0x10'2} 1.2x10%3
parameter implant.
forward A 0.45 0.387 0.332 0.2707 0.126
turn-
voltage (v) B 0.45 0.367 0.208 0.053 0.007
reverse A 40.4 37.6 30.5 26.08 8.19
breakdown
vol tage (v) B 40.4 37.2 28.3 9.70 0.24
Ideality A 1.0065 1.0121 1.0676 1.098 1.72
factor B 1.0065 1.0131 1.540 1.99 2.0
effective A 0.84 0.811 0.74 0.65 0.51
barrier
height B 0.84 0.77 0.58 0.44 0.35
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