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Abstract Ferroelectric properties and reliability characteristics of (111) and (100) preferred tetragonal Ph(Zr, 2, Tlo 6)Os
(PZT) thin film capacitors have been investigated as a function of top electrode thickness. The (111) preferred film ex-
hibits better squareness of hystersis loop with larger remanant polarization and coercive field than the (100) preferred
film. Thickness dependence of switching polarization can be explained by the compressive stress induced by the top
electrode annealing. The film with thinner top electrode shows less initial switching polarization, however, better en-
durance characteristics due to enhancing partial switching region.

1. M

r

Pb(Zr, Ti)O; (PZT)vtee =& #Ag, 573 A
A, A dEel 7l D A el $4o
of o]of} thgh @& 77t AWE T QUohY. AR-HAH s
T 3 55 2 e A dbglel ule} EeiA, A
, &8 Foboll et 2 FEH = 54
27 wkele] i B4 d7e 7 -?rd'l ZH
2ol Z A A vk ZHe F
A, 2R Fol s AAursirt dikopo.
tropic Phase Boundary (MPB)ZA& z+= shubel o3}
o 7T FRel o AAS, %*éﬂl Wk Ate o
o] °‘5d°b]—“> Tio] wo] ¥#-% AnF3 hysteresis loop
PZTulate)] disi A= 719 °4'?'7} wof ) ¢dek.
A7l a7 fo R B AR £330 oY 4
gite SAo] uiAdn, Sidztet AAHFAHE 57
e e TrdAe AR} §ol7 Tis et 2
o] TAleo] Leju )P,
= AHEE 71 go] AHE-E = Pt/Tig& 232 g
Pzte] gare 2 Pt3} Si0,9 HaHo] gAEw PZT
o AAsME FAAT)= HAoZ Sl 2y, PZT

.

N
—_—
ol[‘

ol

4 5sdo] wh§ thzm

Morpho—

o

\__
Sk A
=
1}

kﬂjzjzgmlm
N

rji oL :o(=

A

o]

£ Z2AsE o A== Ti, O, Pb, Sid4E 9] Abs &4t
o o3 A7|A BA4o] FFRE rh5Ade] Yem B 7}
=3 & FAHE Faslof gt old) vl Pt/Ti0, A=
TiO,o] $4-&F 841 ul2] BEXHo 7 Al A whz|&
9len g Pt 9 PZTS 25 #AAZ 7b5A ] Qe
M @2t PZTE A 93¢ & 5 ok o] =FdAe
Pt/Tizk Pt/TiO. A5 ¢l 22+ (1113} (100) $-4%9)
o} PZT9I & Alatsted 2 549 Wskg ZAlebglo). =
g, ztzte] whut el A dFe] FAE HaAlA A
W7t o2 e AR AA 549 FA oA 3

et

- r[o o

248y

B AYo4= lead acetate-3-hydrate, zirconium
isopropoxide, titanium isopropoxideE- precusor 2. A}-8-5}
9o ™ butoxyethanol 8wl 2 A3ttt Pb(Zr, ,Tios)
Ohake Zhzk Pt/Ti/Si0,/Sis} Pt/TiO,/Si0,/Si7 )% ¢
off Azstgdow wet AZzA] FoEE PbOY £4E B
4t7) 18kl PbOE 16% =% Avistdct. Pt Tig
dc magnetron sputtering®}¥ o 8 Zilrzion FrAl=
Z+z} 100nm, 10nme]gitt. Pt/Ti0,/Si0,/Si7)%2] 4%

— 646 —



DAk & Zh= Pbh(Zr,Ti)0, =2tete) Zba-A3 B 33 g

Intensity (a.u.)

20 30

2 theta
Fig. 1. XRD patterns of PZT films on (a) Pt/Ti (b) Pt/ TiO,
substrate.
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Fig. 2. Hysteresis loops of (111) and (100) preferred PZT films.
The amplitudes of sine wave are 1, 2, 3, and 4V.
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Fig. 3. C-V and G-V curves for (111) and (100) preferred
films. The measurements were made at 20kHz and an oscilla-
tion level of 50mV with electrode area of 2x 10~ *cm’
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Fig. 4. Switching characteristics of (111) and (100) preferred
films as a function of top electrode thickness.
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Fig. 5. Fatigue characteristics of PZT films with different pre-
ferred orientation, top electrode thickness, and pulse amplitude.
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