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Fig 1 Ferroelectric ceranic sample
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Fig 2 Schamatic of the experimental devices and the measuring system
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Tablel Realtsof the piezoelectr ic coefficient dg; with different ferroelectric mater ials
Os3 dielectric excitation @nission current density
No before enisson after amission coefficient _ voltage/KV. [(A- on?)
1-1 - 389 +245 1 660 10 23
1-2 - 419 +267 2 470 10 27
1-3 - 350 +230 2 605 10 24
2-1 - 478 +260 2 560 10 14
2-2 - 398 +235 2 360 10 28
2-3 - 375 +120 2112 10 30
: 10 KV, 3x10°° Pa : (
>10), Ohs , ;
, : 30A /an’
22 o'
2 das
Table2 Relationship between the value of dy; and electron em ission times
anission times 0 2 3 5 6 10 100 500
piezoelectric - 400 - 140 +30, +70, +140 +325 +330 +333
coefficient - 14, +89,
O3 - 410 - 150 0 +107 +150 +340 +340 +340
anission current
/ 28 28 27. 5 28 28 28 1 27. 9
density/ (A-_an"?)
2 10 kv, 3x10° Pa , PZT - 5 2-2
ths
, : dss ( ),
: ks :
23 s
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Table3 Relationship between the value of d33 and the or ientation of prepolarizing field
N 5 enission current
Q
before emission after @nission density/ (A-_an"?)
1-2 +433 +380 26
’ ) ] d33
1 ( ) 1 “ K L
d33 13 ”
d33 1
%3 i 4
4 das
Table4 Realtsof the dy; with the prepolar ized and not prepolar ized smples
N O anission current
Q
before anission after emission density/ (A- an”?)
1-3-1 0O(nonprepolarized) +230 0
1-3-2  0(nonprepolarized) +220 28
1l ) d33 O
2 4 s
: O3 =0 : ds =15 20;
, PZT
3
3
: : 3(a) ,
(FE) L L (E) L 1
(Ps) : (IE) ( 3(b)
, ( )
d33 1 [}
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Fig 3 Sketch for the fast polarization reversal theory (W - work function, A - potential barrier)
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Exper mental study of piezoelectr ic coefficient of ferroelectr ic mater als

QJO Shu-guang, ZHANG Shu-ren, CHEN Zhong-deo
(Institute of M icroelectronics and Solid-electronics U niversity of Electronic Science
and Technology of China, Chengdu 610054, China)

Abstract:  The ferroelectric cathodematerial isa nev kind of functional material A new electron emission phenanenawasobserved
by chance W ith the increase of anission times, the piezoelectric coefficient decreased o zero firstly and then gradually gpproached o a
given inverse value, whose abolute valuewas less than that of the initial value Surmprisingly, itwasfound that the current enission densi-
ty had not changed during the course of the change of the piezelectric coefficient It isfound that the experiment is repeatable It is diffi-
cult o explain the observed phenamena using the existing electron emission theory.

Key words.  Piezelectric coefficient  Electron emission;  Ferroelectric cathode material;  Theoretical explain
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