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Chemical vapor deposited diamend films attract a great deal of interest for application to the future electronics. Recent
progress in heteroepitaxial growth of diamond films on 8i, SiC, or Pt substrates will realize single crystalline diamond sub-
strates of large wafer size. One of most enthusiastic application area of diamond films js the electron emitter for the flat dis-
play panel or microvacuum electronics because of its unique property of negative electron affinity surface. An eleciron emit-
ter of diamond thin film was designed using metal-insulator-semiconductor diode structure. The fabricated emitter performed
electron emission only by the forward biasing to the diode.
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Fig. 1 Carrier concentration and Hall mobility of B-doped
homoepitaxial diamond film on a high-pressure-syn-
thetic diamond substrate polished for (100). The dia-
mond film was grewn for 2 um from CH, (1%)/H. gas
mixture with B:H, (B/C = 100 ppm). The Hall effect
measurement was carried out by van der PAUW con-
figuration. The ohmic electrodes consisting of Au/ TV
Diamend were deposited subsequently to annealing in
oxygen for removal of the conductive layer on the as-
grown diamond surface.
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Fig. 2 Device structure of the pressure guage sensor of p-type
polyerystalline diamond film fabricated by Deguchi et
allﬂ)

Si02
Zn0
IDT electrodes

Diamond
Silicon

Fig.3 Device structure of the SAW filter of diamond film
fabricated by Nakahata et al.®
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Fig.4 Band structure model at the surfaces of (a) negalive
electron affinity semiconductor and (b) positive electron
affinity semiconductor, where E,, E,, E;, and W denote
the corduction band minimum, the valence band maxi-
mum, the Fermi level, and the work function, respec-
tively.
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Fig. 5 Dependence on photon energy of photoelectron yield
from homoepitaxially grown diamond surfaces irradi-
ated to hydrogen plasma. The filled circles are from
(100) facet and open circles are from (111) facet.
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Fig. 6 Dependence on photon energy of photoelectron yield
from homoepitaxially grown diamond surfaces after
annealing in oxygen. The filled circles are from (100}
facet and open circles are from (111) facet.
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Fig. 7 Electron emitter device of MIS structure diode using a
thin diamond film. The diamond film was grown on Si
substrate for 10 pum followed by thinning from the
backside to about 1 um for the area of 2 mm ¢.
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Fig. 8 Emission current vs, diode current of the fabricated
electron emitter.
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