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The Effect of Pd Coating on Electron Emission from Silicon Field Emitter Arrays
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Abstract Uniform silicon tip arrays were fabricated using the reactive ion etching followed by the reoxidation sharp-
ening, and the effect of Pd-coated layer on electron emission characteristics was studied. The electron emission from
Si field emitter arrays (FEAs) was a little, but improved by removing surface oxide on the FEA, but pronounced dras-
tically by coating a 100~ A -thick Pd metal layer. The turn-on voltage in the Pd-coated Si FEAs was reduced by 30 V
in comparison with that in uncoated ones. This results from the increase of surface roughness at the tip apex by the Pd
coating on Si FEA, via the decrease of the apex radius at which electrons are emitting. The Pd-coated emitters
showed superior operating stability over a wide current range to that of the uncoated ones. This suggests that Pd coat-
ing enhances the high temperature stability and the surface inertness of Si FEA.
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Fig. 1. Schematic cross-sectional diagrams for fabrication proc-
ess of Si field emitter array; (a) oxide disc formation, (b) two-
step dry etching, (c) tip sharpening by thermal oxidation, (d)
formation of emitter tip by removal of thermal oxide, (e) deposi-
tion of gate oxide, TiW and SOG, (f) etch-back of SOG, (g) se-
lective wet etching of gate oxide, and (h) deposition of Pd on
the Si tip.
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Fig. 2. Cross-sectional scanning electron micrographs of the uncoated Si tips fabricated using the process steps in Fig. 1.
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Fig. 3. Change of anode current (I.) with the gate voltage (V)
for both the uncoated and Pd-coated Si FEA with 2809 tips.
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Fig. 4. Fowler-Nordheim (F-N) plots for both the uncoated
and Pd-coated Si FEAs.
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Fig. 5. XPS analysis of Si surfaces with the surface treatment
using the dilute HF solution (HF : H,O = 1: 100) for 1min.
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Fig. 6. Effects of the surface treatment using the dilute HF so-
lution (HF : H,O = 1 : 100) for 1min on the [~ V, characteristics
of Si FEA.
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Fig. 7. AFM images; (a) the uncoated Si surfaces and (b) Pd-
coated Si surfaces.
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Fig. 8. The time-dependent emission characteristics; (a) the
uncoated, and (b) Pd-coated Si FEAs, (gate voltage = 70V and
anode voltage = 400V).
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