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Abstract — Silicon field emitter arrays (FEAs) have been fabricated by a novel method employing a two-
step tip etch and a spin-on-glass (SOG) etch-back process using double layered thermal/tetraethylortho-
silicate (TEOS) oxides as a gate dielectric. A partial etching was performed by coating a low viscous photo
resist and O, plasma ashing in order to form the double layered gate dielectric. A small gate aperture with
low gate leakage current was obtained by the novel process. The height and the end radius of the fabricated
emitter was about 1.1 pm and less than 100 A, respectively. The anode emission current from a 256 tips ar-
ray was turned-on at a gate voltage of 40 V. Also, the gate current was less than 0.1% of the anode current.
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Fig. 2. SEM photographs of the tips after (a) the ashing process and (b) the oxide etch process.
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Fig. 1. The fabrication sequence of SOG etch-back pro-
cess with double layered gate dielectric. Figure shows
each process steps after (a) ashing process of photo resist,
(b) oxide etching in 6:1 BHF, (c) SOG coating, and (d)
final processing.
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Fig. 3. SEM photographs of the finally fabricated emitter tips.
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Fig. 4. Leakage currents of 300 pm x 1000 um capacitor
with single dielectric layer of TEOS oxide and double
layer of thermal/TEOS oxide. {(a) TEOS oxide 150 nm,
(b) TEOS oxide 300 nm, (c) TEOS oxide 450 nm, (d)
thermal oxide 220 nm /TEOS oxide 150 nm and (e) ther-
mal oxide 220 nm/TEOS oxide 300 nm.
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Fig. 5. (a) Anode and gate emission currents as a func-
tion of gate voltage and (b) their Fowler-Nordheim plots
in 256 tips array.
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Fig. 6. Anode current per tip as a function of gate vol-
tage with different structured gates.
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Fig. 7. The annealing effect of high gate fields on the
anode emission as measured on the anode in silicon tips
array.
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Fig. 8. Light emission from a green phosphor irradiated with a 1024 tips array. The emission currents are (a) 500 nA,

(b) 10 pA, (c) 20 pA, and (d) 50 pA.
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