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ABSTRACT

Electron emission from the Ph(Zr, Tt Y05 ferroelectrics by pulsed electric field has besn investigated as a function of Zr/Ti ratios
such as 35/65, 30/50 and 65/35 below 250 kV/cm. Electrons were emitted regardless of the applied field polarity to the rear electrode.
When the negative [ield was applied (o the rear electrode, the electron enussion charge was more stable. It was proved that the
electrons were emitted at the edge of the upper electrode. The emission charge increased in order of 65/35>50/50>35/65. The electron
emission characteristics were dependent on the [erroeleciric properties such as polarization and coercive tield. The emission charge
and emussion threshold field were affected by the polarization change and the coercive field, vespectively. This result explains that the
electron ernission is a field emission with polarization induced swface potential by a wodified Fowler-Nardheim plot of emission
charge.
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Fig. 1. Experimental setup Tor measuring electron emission.

Table L. Experimental Conditions for Ferroelectric Electron Emission
Test

Applied pulse field

~250 kV/icm

Acceleration voltage 0V, 300V
; 10 mm
Farada dists L -
aracay cup distance (2 mm for emission profile test)
Faraday cup size % 10 mm
By oip s (9 04 mm for emission profile test)
Pressure 0™ Tor Ar
Resistance for 230

enyssion signal

Upper electrode size ¢ 0.5-1.1 mm

Ternperature Room temperature

Applied pulse shape I_bipolar pulse(250 s pulse width)__]
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Fig. 2. XRD patierns of the sinlered PZT specimens having
various Zr/Ti compositions.
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Fig. 3. Changes in dielectric constants and losses of the PZT
bulk specimens as a Tunction of composition.
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Fig. 4. Ferroeleciric hysteresis curves of the specimens having
various compositions: (a}35/63, (b)50/50 and (c) 63/35.
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Fig. 3. Oscilloscope traces of electron emission cirrent {fop: 2

V/div.y and applied pulse ficld (bottom: 50 V/div.). The
time scale 15 100 us/div.
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Fig. 6. Electron emission profile change with upper electrode
position.
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