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Abstract

Using platinum-silicide (PtSi) formed between silicon substrate and carbon film, we have improved
the field emission of electrons from carbon films. Pt films were deposited on n—Si(100) substrates at
room temperature by DC sputter technique. After deposition, these PtSi thin films were annealed at 400
~ 600TC in a vacuum chamber, and the carbon films were deposited on those Pt/Si substrates by laser
ablation at room temperature. The field emission property of C/Pt/Si system is found to be better than
that of C/Si system and it is showed that property was improved with increasing annealing
temperature. The reasons why the field emission from carbon film was. improved can be considered as
follows, (1)the resistance of carbon films was decreased due to graphitization, (2)electric field
concentration -effectively occurred because the surface morphology of carbon film deposited on Pt/Si
substrates with rough surface, (3)it is showed that annealing induced reaction between Pt film and Si
substrate, as a consequence that the interfacial resistance betweent Pt film and Si substrate was

decreased.
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Table 1. Sputtering conditions of Pt thin film.

Target . Pt 20mm@
Base Pressure : 1x10”7 Torr
Deposition Pressure 1 1x10° Torr
Source Gas T Ar

Anode Voltage B0V
Anti-Cathode Voltage =100V
Growth Rate : 0.3 nm/min
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Table 2. Conditions of laser ablation of carbon thin

film.
o : Graphite (99.999%)
arget : Pt/Si (annealed at RT,
Substrate
400C, 600TC)
Laser : Nd-YAG Laser
(355 nm)
Laser Energy 1150 mJ
Base Pressure : 1x107 Torr

Substrate Temperature

Growth Rate * RT

05 nm/min
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Fig. 1. Field electron emission characteristics,
the current destiny vs. electric field
curve,
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Fig. 2. Work’ function derived from the
Fowler-Nordheim plot as  a function
of pre-annealing temperature.
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Fig. 3. Raman spectra of amorphous carbon
films on annealed Pt/Si substrates as
a function of pre-annealing tem-
perature before depositing a-C.
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Fig. 4. SEM images of Pt surface before
depositing a-C as a function of pre-

annealing temperature.
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Fig. 5. SEM images of a-C surfaces as a

function of preannealing temperature,
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Fig.. 6. X-ray diffraction profiles of Pt/Si
substrates.
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