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Deposited on SrRuO; Electrode Films
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Abstract: Ferroelectric Pb(Zrs,Tig43)Os (PZT) films were deposited on SrTiO;(100) substrate by using conductive
SrRuO; films as underlayer and their structural and ferroelectric properties were investigated. PZT films were
grown in (00/) orientation on well lattice-matched pseudo-cubic SrRuO; films. Thickness dependence of ferroelectric
and electrical properties of PZT films was investigated. PZT film with 400 nm thickness showed a remanent
polarization (P;) of 29.0 pC/cm® and coercive field (E.) of 83 kV/ecm, and P, decreased and E. increased with
thickness reduction. The dielectric constant for PZT films showed gradual decrease with thickness reduction.
Breakdown field of PZT films did not show the thickness dependence and displayed as high value as 1 MV/cm.

Keywords: Ferroelectric oxide, Pb(Zrys,Tig45)O3, Pulsed laser deposition, Remanent polarization, Coercive field

1. M E Ma=A S50 oy 2] 22y ptef 22 4%

A= ol 4 PbAl ARAA ereh2 mz2 g1%4o]

PbTiO3 ¥ Pb(Zr, Ti)Os (PZT)e} &2 PbAY R Y AZHE 5 ¥HEAQl F39Hdo] o0& /A &
Arle a4, 9Rd, 2874 2 A71gsr 5740 49 defetes wAI7E oy o= fd4ge] dlol dis)
oasto MolM HAAAL, FOJolE], ASu WA Mt o2 slx Aol 9lou] [3], M2 ANS Ha
7, AF AR 5 clrel AARE ad|2A Z8E0l stz dalol £ bl Wtz A9t ol2old %
gt} (1], ®a 22 MBI vlwA 2o FHA % of AWM I HPYos sRAIOZ RO,
< A ¥ =2 FEUA 55 YUERY= Oi®E [4]. LaogsSrosCoOs [5] & SrRuOs [6]9F 22 =47
ARl ZRAA 242 4/ Qo] vy tlwe] ArstEs Al&std mzo] st AFES AT 4
Ae Aoz deix Q. M2, Pto} Z2 HE

a. Corresponding author; mblee3@gwangju.ac.kr =& X232 AME5tE S AA RS fgst= A
ojty. o] & &9 TUY(donor) WAt Fjolut [7],

Copyright ©2016 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons SrBi,TasOg, BisTiz012t L BiAl AR 7ZFS AR
Attribution Non-Commercial License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any [8’9] % 94 }\]-_g.% % 4\_ 91 q- ?_hiLj , 701-_|Qr§_ 7‘§ﬂ \1}11‘}94

medium, provided the original work is properly cited.



A7) AA A 288 = TA, A297A AI10E pp. 620-624, 201611 109: o] P = 621

AR e Y 542 9o #AE Eold
dasts Zle2 ddA Qo [10]. ol2ist Z7] &3
+ oA 345 APE L e YRR AXRRA
& 7}%*3% Kﬂéiﬁ}% A7t % )

= SrTi

O
’,:
o
9

=

At
sh2<l SrRu03 ‘ﬂ—.*”#% st A3 2l
< FAfsta grare] R, FRAd E4 4 AVA &
‘goll diste] ZAFsEAT. PZT vfete] L7 wHsto] o
< 4 54 ¥ RARPFY "eto disiA RAfsH
03 ARl tisiA AT

2 AdoA = sHA1S] SrRuO; 8far 91 pZT ufab
2lo]x] ZAMH(pulsed laser

deposition)2 AR5t ch grah =xtof Ap8-st AFX| Q]
RAeS T 1o ZA|SHITE o) 248 nm,
= 20 ns9 KrF At 2o]x(Lambda Physik,
LPX 100)& AF&sIHI 2o]A oHA] e 1~2
J/em?olH 5 HzO| Fuppa Abgsiict. Auo] £7]
gz 107 Torr7tAl GAIgH S0 ste dta &
7] 4He Ze= xAsch SrRuOs B A|AHS
9J5}t0] SrC04(99.9%, Aldrich)2} Ru0,(99.9%, Aldrich)
BEE L1 2 M2 ERsiu 244170 5 B 29
(ball milling)st =0f 950°C01]1\1 12A4]7F =oF 3t4
(calcmmg)o}@lq a5 ] 2 glgjo

o A
S

Oa3 5t
Pb(ZFo.52Tio.48)Oa 24E e 489 Ay
(99.9%, VIM)S

Fig. 1. Schematic image of pulsed laser deposition apparatus.
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Fig. 2. XRD npatterns for films of (a) a PZT(400
nm)/SrRuO5(200 nm)/SrTiO5(100) substrate and (b) a PZT(400
nm)/SrRuO5(200 nm)/Si(100) substrate.
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Fig. 3. P-E curves for c-axis oriented PZT films with various

thickness deposited on SrRuO3(200 nm) / SrTiO;(100)
substrate.
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Fig. 4. Thickness dependences of remanent polarization and

coercive field for PZT films deposited on SrRuO; /
SrTiO3(100) substrate.
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Fig. 5. Thickness dependence of dielectric constant (measured
at 1 MHz) for PZT films deposited on SrRuO; / SrTiO;(100)

substrate.
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Fig. 6. Current density vs electric field (J-E) curves for PZT

films with various thickness.
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