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Schottky Barrier Heights of Palladium Silicides

Formed by Rapid Thermal Annealing

Choi Chi—kyu , Lee Woon-hwan®

Suinmary

Formation of the palladium silicides was performed by the rapid thermal annealing using
quartz-halogen tungsten lamps. The Schottky-barrier heights of palladium silicides on both n-type( 100)

and( 111) -oriented Si wafers have been measured in the temperature range 100-300K with use of a

current-voltoge technique. Silicide formation was monitored by glancing-angle X-ray diffraction and

AES.

The values of the barrier heights are 0.32-0.74eV for Si( 111) and 0.34-0.75eV for Si( 100) at

temperature in the range 100-300k.

The barrier heights depend primarily on the metal deposited and not on the 'particular silicide phase.
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Fig. 1 Schematic diagram of a RTA System.
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Table 1. Experimental condition for Auger/sputter profiling.

base pressure 3x10°® Torr
primary beam energy 3000eV
emission current 300uA
electron multiplier high voltage 2.5kV
lock-in amplifier amplitude sensitivity 1lmV /sec
lock-in amplifier time constant 0.1 sec
scanning range 0—540eV
A'ion acceleration voltage 3kV

Ar partial pressure 2x10* Torr
Ar gun filament current 20mA
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Fig. 3 X—-ray diffraction spectra of the samples processed by the RTA at 900°C for 20s;
(a) Pb on n-type Si(111) and (b) Pd on n-type si(100) .
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Fig. 4 The Auger eletron Spectrum of the
samples: (a) as prepared (b) and (c)
during Ar ion sputlering C and O are
the main impurities at the surface from

(a).
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Fig. 5 AES depth profile of the Sample
annealed at 900°C for 208 by RTA.
The Concentration of Pd and Si are
consistent with the PdSl Stol-

chimoetry.
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Fig. 6 Foward current density-voitage
characteristics of Pd on n-type Si
(111) as a function of measured
temperatures.
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Fig. 8 Temperature dependence of saturation
current density for n—type Si(111) and
Si{100) at 100 K to 300 K.
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Fig. 9. Change of the barrier height of Pd on
n—type Si(111) and Si(100) as a
function of measurement temperature
at 100 K to 300 K.
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