[= &] g8y
Korean Journal of Materials Research
Vol. 9, No. 10 (1999)

Pb(ZrosTios)0s AALES] Y A5 77 wE Azl wE 2 43}

RS R E L T
AR Mztesatat
*rEYE e TE

Electron Emission and Degradation of the Pb(Zr. :Ti.5)O; Electron
Guns with Various Upper Electrode Sizes

Yong Tae Kim, Ki Hyun Yoon, Tae Heui Kim*, and Kyung Bong Park*

Dept. of Ceramic Engineering, Yonsei University, Seoul 120~ 749
*Dept. of Ceramic Engineering, Andong National University, Andong 760- 749

(19991 8% 4 "8, 19994 84 28% FHETAHE w2)

E  F  PblZrosTied Os ZFAANE A5 A5 27)8 H3pA)710 B2 A7)l o A} wha B4 o dslel] dale] A
stolnh. 4% A =7 Aol get 45 AT 2 A2 £260)4 B3 wbA) F)ojste FH0A Bgo] FrhE|e] E3o| FolHe
™, ANSYS 53¢ 2@ A7) Algeelde §3ted n|HA AT PRl 4% AT male) 329 A7A o) Zrlgtis e
& 7 ek BF el 71edste AR AF BT Sl ARAA Ry Y HI 3] Aot AR AT a3 &
Tetgdet. A7k b Sl met A o] ANE 3 9 /A AeE Bastdont M Bl o8 AAEg e, FaA
Aol B &4l o8 A 2 {4 FohE A

Abstract The electron emission and degradation of the ferroelectric Pb(Zr, sTio 5)Os ceramics by the pulse electric
field have been investigated as a function of the upper electrode diameter. Polarization increased with the decrease of
the upper electrode diameter due to the increase of the volume fraction participated in the polarization reversal near _
the electrode edge. Simulation using ANSYS 5.3 for the electric field distribution showed that the electric field in-
creased near the upper electrode edge of the asymmetric electrode structure. The ferroelectric volume near the upper
electrode edge which contributed to the increase of the polarization and the emission charge per electrode diameter
were independent on the upper electrode diameter. Polarization and dielectric constant were decreased due to the ero-
sion of the upper electrode with repeating the emission cycles, but they were recovered by the electrode regeneration.

The degradation of the ferroelectric surface resulted in the increase of the coercive field and dielectric loss.
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Fig. 1. Experimental setup for measuring electron emission.
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Fig. 2. P-E hysteresis curves of the PZT ceramics with various
upper electrode diameters.
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Fig. 3. Electric field distribution of the ferroelectric PZT elec-
tron gun, (a) the whole structure and (b) enlarged shape near
the electrode edge.
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Fig. 4. Variation of the electric field along the ferroelectric sur-

face from the electrode center with various upper electrode
widths, (a) E,, (b) E,, and (¢) E.un.
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Fig. 5. Electron emission charge of the ferroelectric PZT with
various upper electrode diameters.
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Fig. 6. (a) Light emission from blue phosphor by the emitted electrons and (b) optical micrograph of the upper electrode edge after

the emission tests.
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Fig. 7. P-E hysteresis curves of the PZT ceramics with the
emission cycles.
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