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ABSTRACT

To investigate the electrode structural effect on the ferroelectric electron emission, the electric field distribution in a 2-dimensional
structure was calculated as a function of upper electrode diameter, and the switching charge density and emission charge were
measured simultaneously. The simulation of the electric field distribution showed that an asymmetric electrode structure could cause
a stray field on the bare surface of the ferroelectric cathode near the edge of upper electrode. The distance of stray field from the
electrode edge increased with increasing ferroelectric thickness, but it did not depend on the upper electrode diameter. The switching
charge density increased more on the cathode with smaller upper electrode diameter. This was attributed to the stray field on the bare
ferroelectric surface near the electrode edge, because the stray field for the asymmetric ferroelectric cathode enhanced polarization
switching near the electrode edge. From the switching charge density, the distance of stray field from the electrode edge was calculated
as about 11-14 um. The threshold voltage of electron emission was 61~68 kV/cm, which was almost 3 times lager than the coercive
voltage. The threshold voltage was not determined just by coercive voltage, but by strength and distance of the stray-field, which
largely depended on the geometrical structure of ferroelectric cathode.
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Fig. 1. Experimental setup for measuring emission charge and
switching charge. (FC : Faraday Cup, FE : Ferroelectric,
Pt : Platinum electrode).
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Fig. 2. Dimensional structure of the ferroelectric cathode for
the electric field calculation. (d : ferroelectric thickness,
w : grid electrode width).
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Fig. 3. Equipotential lines of the ferroelectric cathode (d =
50 um) with various upper electrode widths (w), (a)
1000 pm, (b) 500 pm, () 100 pum, (d) 40 um, (e) 20 um
and (f) 10 pm.
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Fig. 4. Equipotential lines of the ferroelectric cathode (w =
500 um) with various ferroelectric thicknesses (d), (a)
10 pm, (b) 20 pum, (c) 50 pum, (d) 100 pm and (e) 200 pum.
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Fig. 5. Switching charge density vs. applied field of the
ferroelectric cathode as a function of upper electrode
diameter.
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