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Pulse electric field~-excited electron emission from Pb(Zr«Ti+-«)Os ceramics
prepared by conventional solid state reaction
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Abstract - Pulse electric field induced electron
emission from ferroelectrics has been studied
with Pb{ZrsTii«)Os ceramics with varying Zr/Ti
ratio from 35/65 to 65/35. Electron emission
was proved to be concentrated on the electrode
edge by emission profile test and emission
capture photographs. The 65/35 composition
showed largest emission charge in lowest field
and lowest emission threshold field. The
emission characteristics are closely dependent
on their ferroelectric properties in hysteresis
curve. Electron emission charge increases with
the polarization charge and emission threshold
voltage is dependent on coercive field regardless
of their composition. But dielectric constant has
little relation with emission property. Electron
emission charge increases exponentially with
pulse electric field irrespective of composition.
On the assumption that the surface potential is
linear with the pulse electric field, electron
emission can be regarded as a field emission at
the electrode edge using Fowler-Nordheim plot
of In(Qe/Ere) to 1/Ere.
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Table 1. The purity of raw material

Material | Purity(%6) Manufacturing Co.
PbO 99.9+% Aldrich Chem. Co.
ZrOs 99% Aldrich Chem. Co.
TiO, 99% Junsei Chem. Co.
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Fig. 1 XRD patterns of Pb{Zr.Ti1-x)Os ceramics sintered at
1250, 3hrs. (a) Zr/Ti=385/65, (b) Zr/Ti=50/50,
{c) Zr/Ti=65/35
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of Pb{ZnTii)0s
ceramics. {a) Zr/Ti=385/65. (b} Zr/Ti=50/50, (c)

Fig. 2 Dielectric constant and tané

Zr/Ti=65/35
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Fig. 3 The emitted charge of negative pulse electric field

from Pb(ZrosTio s 03 ceramics with acceleration voltage.
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Fig. 3 The emitted charge of positive pulse electric field

from Pb{ZresTiosi0s ceramics with acceleration voltage.
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Fig. 4 The emitted charge profile from Pb(ZrosTio )03

ceramics,
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Fig. 5 Dielectric properties and electron emission from

Pb{Zr«Tii-x)Os ceramics with various composition.
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