20034 cHEtEo|ets spAIgtEcsl =2 E 2003.7.21-23

S A iAol ME CI0I0H2E Hioo] xR 24 U WS S49| Bigt 84

SIS, OEHZ, Q&R *AM=g. BN
SIATHSI N MR IMOIAES S
UIRNDIHRE) SENSR

Characterization of structural and field-emissive properties of diamond films
in terms of growth conditions and additive gases.

Joe-Hyun PARK, Tae-Hoon LEE, Chang-Kyun PARK, *Soo-Hyung SEO, and Jin-Seok PARK
Dept. of Electric, Electrical, Control and Instrumentation Engineering, Hanyang University
®Crystal Growth Division, Neosemi-Tech Corp.

Abstract - Diamond films including nanocystalline and
graphite phase are grown by microwave plasma chemical
vapor deposition using N, additives and negative substrate
bias at growth step. The microstructure of the films is
controlled by changing N: gas ratio and negative bias.
Defects and grain  boundaries between diamond and
graphite are proposed to be crucial factors for forming the
conducting path of electron emissions. The effect of growth
parameters on the film microstructure are investigated by
Raman spectroscopy and scanning electron microscopy(SEM).
Electron emission characteristics are also examined in terms
of the film growth conditions.
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Conditions Nucleation Growth Sample ID N2(;I&\:Nm5ate Sample 1D Negat&/ﬁ Bias
MW Power (W) 800 800 A 0 Ax 0
Pressure (Torr) 40 40 B 0.5 B* -50
He flow rate (sccm) 100 100 c 1.0 C+ -100
CHy flow rate (sccm) 5.0 0.5, 5.0 D 15 D+ —150
Nz flow rate (sccm) 0 0.0 ~2.0 E 2.0 £ -200
Negative bias (V) 200 0 ~ 200 P -
Time durati mi 30 180 ~ Sample F : Np= 1.0 sccm , Bias = =100 V
ime_duration (min) « Sample G : Np= 2.0 sccm , Bias = ~200 V
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