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Abstract

In this paper, the effects of La addition of
PLZT(x/30/70) thin films prepared by sol-gel method
NVFRAM The
the grain size, and the surface

are investigated for application.
tetragonality (c/a),
roughness of PLZT thin films decrease with an
increase of La concentration. As the La concentration
increases, the dielectric constants at 10kHz increase
from 450 to 600, while the loss tangent decrease from
0.075 to 0.025. Also, the leakage current density at
100kV/cm decrease from 583x107 to 1.38x%10”
A/cm®. In the results of hysteresis loops measured at
+ 170kV/cm, the remanent polarization and the
coercive field of PLZT thin with La
concentration from 0 to 10 mol% decrease from 20.8 to
105 ¢ C/em? 5448 to  32.12kV/cm,
respectively. After a fatigue measurement by applying
10°  square with £ 5V, the
polarizations of PLZT thin films with 0 and 10 mol%

La concentration decrease about 64 and 42 % from

films

and from

pulses remanent

initial state. In the results of retention measurement
after 10° s, PLZT thin films with 0 to 10mol% La
concentration show that the remanent polarization is
decreased about 43% and 9% initial

from state,

respectively.
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Fig. 1 (a). XRD patterns of PLZT thin films with

various La coneentration.

0 ohA 10mol% 7A La 55& w3alAzl PLZT
Bhg 650 C oA 30 & Fo A § o, X-4
H48L & BRE Fig. 1 of Yy BE PLIT

wube Ewg A€zl uwgd e JelyA fgten,
dlo]2 22 2 (pyrochlore) A3 o] uwighalslx 4

£,

A 24 e kst X-A sH49 29
oA (100 A (001) ®e HAJ} vrﬁhﬂh 3494&
o] g-3ke] AAE wtwlel ARAAY (c/a) € La FEN O
A 10 mol% 2 F7rgel =gl 1.032 A 1.01 71X
HdYHeg piuUed, o dax Kee 37 o
oaps Rug @ Ao dAste Aol 2y, La
X7 Omol% ¢ PZT@30/70) ool #ad L
bulk Alatelold EnE % 1.04 B %t o) & bulk

oo ujsjA webo] g A AAAL A7) )
g2 Aoz 4AEd

{c) 7 mol% La {d) 10 mol% La

Fig. 2. FE-SEM micrograph of PLZT thin films
annealed for 30 min at 650 C
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Fig. 3 The 3D AFM image of PLZT thin films
with various La concentration.
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Fig. 4. Dielectric constant and loss tangent of PLZT
thin films with various La concentration.

PLZT #22] La 5= W3 @& #454S Fig
4 o Jeldch 10kHz o Fa5oA ¥ {FHEL La
¥E7h 27l wah 450 oA 600 o8 FrhE A
ojele HlSAF ZIte Teowee” T d7FBH9
YA b= Rolrk ojst pol La X/ FHE met
g Hgo] ZFvlale dede La 57 FUMESE,
Tc (Curie temperature) 7} 42 %oz o|F3}A Hol
2 2EA uFAEol F78l7] @Eolct vt
HEA e La ¥E7F Z7vgel met, 0075 <A 0.025
FAZ YEAD, o) gE RAdEde

A8 SEM # AFM o2 #ad AANY La 5%
7} Z7}gre) upel urule) WYX} FAH wWHFAFY
40 AT =3, AR FFHAgdel HAH A
A Euse ool BAaHE A T EFAHY 4

ly

rr

% o
228 W2 Roez HzEn,
1E4 —
—o— PLZT {10/30/70)
PLZT { 713070}
£ g5 —o— PLZT { 330/70)
o
3 ¥ PLZT { 0/30/70) 'édgf“
z s
2 1E-6
3
o
€ .
HRISA Tt 3
=2 o
[53
o
§ 1E-8
i
3
1E-9 T —

0 100 200 300
Electric Field (kv/icm)

Fig. 5. Leakage characteristics of PLZT thin films as
various La concentration.
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Fig. 6. Ferroelectric hysteresis loops of PLZT thin
films with various La concentration.
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Fig. 7. Normalized fatigue properties of PLZT thin
films with various La concentrations.
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Fig. 8. Normalized retention properties of PLZT
thin films with vanous La concentrations.
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