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(Fabrication of the Silicon Field Emitter Arrays with
H>0 Densified Oxide as a Gate Insulator)
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Abstract

Gate insulator for Si field emitter is usually formed by e-beam evaporation. However, the

evaporated oxide requires densification for a stable process and a reduction of gate leakage which
result from its Si-rich and nonstoicheiometric structure. In this study, we have developed the process
technology able to densify the evaporated oxide in H2O ambient. Using this process, we have fabricated
the field emitter array with 625 emitters per pixel, of which gate hole diameter is 1.4um For the pixel,
anode current of 14.3pA was extracted at a gate bias of 100V and gate leakage was about 0.27% of

the total emission current.
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Fig. 1. Photograph showing the cracked gate
oxide and metal when densified in O
ambient.
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Fig. 2. Fabrication process of silicon field emitter
arrays with HoO densified oxide as a gate
insulator.
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Fig. 3. SEM cross-sectional view of silicon field
emitter.
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Table 1. Thickness variation of the
evaporated oxide after densification
in Hz20, O2 and Na.
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Fig. 4. Variations of the oxide thickness as a
function of etch time in 7:1 BHF solution
for several different conditions of
densification.
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Fig. 5. UHV measurement system.
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Fig. 6. I-V characteristics of field emitter arrays.
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Fig. 7. Fowler-Nordheim plot of field emitter
arrays.
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