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Enhancement of the ferroelectric properties of Pb(Zr,Ti)Os thin films with

Pb(La,Ti)Os buffers fabricated by pulsed laser deposition

Sung-Hoon Lim, Eun-Sun Lee, and Hyun-Woo Chung, and Sang-Yeol Lee
Yonsei Univ.

Abstract

The Pb(Zr,Ti)Osz thin films were fabricated with Pb(La,T1)Os buffers in-situ onto Pt/Ti/SiO«/Si
substrates by pulsed laser deposition technique using a Nd:YAG laser with energy density of 2.5
J/cit, and deposited for 10 minutes at 550°C of substrate temperature. And then, the films have
been annealed at 550°C in oxygen ambient pressure. The remanent polarization value is increased

by using buffer layers but coercive field of films is slightly increased.

Key Words : Pulsed Laser deposition, PLT bufer, Remanent polarization, Coercive field

.M E

BA HAESH qR@Ag 25 T 3
o}4-% Ferroelectric Random
Access Memory (FRAM)Z AEAE7} 31, £&
b 2ol JEAA o] Holu A ¥
A7 AY=En Pk 2 $8L Y dFEe
BaTiOs& AlZe2 1980 thel 9] Pb(Zr, TiO3
(PZT)E dE= sl PbAl 27 SrBiTa:Os
(SBT)E HEZ 3l Bidl 24 7329 EFL %
Aoz gud Pl gt PoAE AR AF
AEA4 eEr AdHer von ARETH (Pr)
o] Attt AHIY e FAH LR U AR B
A7t A3 Folril] olzld AHA= BT}
PbAE AgE wEHE du 7
(switching)l A ZFEZ(Pr)ztel #Axde H2E

flo

o
L.
i 2

Afatigue)o] WlEE 22 A&z sF 2
EAdol 5z At olF AMEr] 9% AT F

A8E A3 (SrRuOs, RuOs 0:5)& ° 8% @
7k wol AAHel Ko AAW 4skE AL

Argstd T4 AF7E Fbeke A4 HLESS
EolXE dyol guH2l & =EdAE o8 @
He MAsrl 48 PZT9 P/Ti/Si0r/Si 71 BAbe]
o Pb(LaTi)O: (PLT)Z& AYste wete] 72
A A7H AT 2P vAe %S 4
Bt

2.4 3

B M E d2dolA FFYE (Pulsed Laser
Deposition, 23 PLD¥+ Laser Ablation)& ©|&
sla] PZTs} PLT3S 533ttt #HojAdezs
355 m#HAe NdYAG ZHz#HolA  (Quantel
Brilliant)& A&3tgith. #eold #¢l= 07 W2 1
HAAL dolA WE&e 5 Hzith PZT9 PLT
24 234¢ 4 YolA ouA d=EE EF 3 J/of
ik PZT BlAe 713 2 ZFd 43d& Bo|

o

= MPB %9499 Zr/Ti=52/48¢] H|&& Al&3ge
o, 232 98 %7) 1FL 3x10° Torrg HA 3}
A

i, Z&sE ¢ A4 ¢ 200 mTorrE #

_67_



skt PLTEI A2 (PhorLaczs) Tion0:® &4
AL g §F 29 e sggd Ade
% 5 m2 3FYcH3). PLT ®HH3%& 48 o
A4 200 mTorr, 1 H&EEE 550CE /A
ZA ke 8 15 30x7 ZAsa PLTZY T4
01] W3le FUoh e 2AgA PZT @3S 10

¢t Az, g S ¢ F 1 atm9
02 —a:H 7l Faen g adE HAZEA 108
7 39422 Yalgo wehe PYTI/SIONSiZ %
ol AL, AFd dwge] HU)H S4E
Z2A387] e 45 HAFol "astnz IF
23}7] (thermal evaporator)E AM&3td AugE 7
SA4 92 9o =& rth Scanning electron
microscopy (SEM)& E81A ©H9 AIXE d&5
Jddxz  FAH  wate]  AAFERE X-ray
Diffraction (XRD)& AH&3te] EAstt 2o
4 A{E FA) s C-VEAR FAS 24
371915 HP4284AE A8z, P-ESA4S
RT66AE AM&3te] B4t

T TR mlo

3. 4% & 2%

a9 la)e PLT ¥H 3 o] &% <9 7
3 og EAg 2Ad & Aol AVt At
£ 10 VE %8 o ZHFEFLS 208 uCleret 3
AA e 428 kV/eme #E& HAE € F JdTh
a3 1(b)e PLT WH3E 152 3¢ SHANLF
PZT dtutol e ZFEFIH JAA @& FHT
Az goloh. FESH FAA gol #AZ 334 u
Clei, 664 KV/emo 2 F7tE & 71 A o
g JERTY F7M= PLT sindo Al ot
& uputo] ek o] el 7]A 4]

23y 2% X-ray diffraction 7% AFolth. PZT
wtoz  wmEold  wietelME 290 FTolA
pyrochlore ol WAE AT PZT/PLT #aolM e
perovskite Ato] WAsE A& & F UUT. =
& (DL #e £ PLT H#HSE ALl
ma o8 AsA Jevde AAE o F AL

FRAMS A9 7Z4AA wme o953 W2 EA
7} of 5}““] Az 3 AdE7E AAS O
g =L ¥4 AFE AFE vzEgyg &4
2 gn3rz 5 4 ARES
Qg st =3 7178 EF DRAM
AHo] Wi 2y] Wi FAES

H"

oo B Lo
= [

a0

=4 3=
e PZT

Zol Baze A H{t PZT/PLT ¥
dhabe] vl & A& M T dE

40

30

20

7

»

- ' d
[
s

.20 4

Polarization (uC/em’)

-30 4

-40 4

.fr Pr=20.8uClcm’

H

L]

+
il Ec=42.8kVicm
,4/

-200

-1:50 -1:)0 -5‘0 ] 5’0 1!‘)0 1;0 200
Applied field (kV/icm)
(a)

Polarization (uClcm?)

-60 4
-80
-100 J
-120

LJ
Y/ 3 Pr=33.4uC/cm’
L4 Ec=66.4kV/cm
p
s

J —a— tov
e 15V

u T T T T T T T T T
-300 -250 -200 -150 100 -5 O 50 100 150 200 250 300

Applied field(kV/cm)
(b)

2% 1. (a)as-grown PZT HoAel P-E ol ¥
A, (HPLT BiH 3 A F3HE g
el P-E ol FA4.

Intensity (a.u.)

(001)
N T

g 2.

_68_

Pt
*pyrochlore \

(11

(b)PZT/PLT

SN U N A

(a) as grown PZT
20 30 s 50 60
2 Theta(deg.)

PLT 9 %¢] Z3o n& XRD A3}



P
o

C-V B4 F4dozxR gobd F AT

%@3%}' } /
o~ 10.5 Fixy i
5 \ . & p
W | e
2 AN
2 P
g 107 4
£ G
; L
O 10° i o pzT
—A— PZT/PLT
-10 -5 0 5 10
Voltage (V)

a3 3.PLT 892 glol S29 v w4 A
FoaE

AeAEAde zdges ] 8 g
AGe AHEEY FH A% 4R A ge
0. 2 AgelME A7k AY -10~10 Vo 2ol
3 10° A/ere) PZT ¥4 AF B=st PLT ¥
22 Astd ozre] mko wWake AAAT 107
A28 Zasts AL AR £ AN

>

4. 2 2
2 m=RdAMEe g2 dgold FEYl 98 PLT

W $e FAE WstA7EAM PZT/PLT W&
Azrete] Fz23F Av|H EAS AHRSTh PLT
3431594 g0 2 perovskite A9 Hl&o| FolA

x PZT “LQH WS FHANAN AF EFE
A 8 ZHd 54% FAEE ¢ 5 UG
PLT #¥ %9 E?J° PZT 229 seedingol ¢
PP ES ATFoEN HL (550T)¢A &
g4o] o mAFzI AMHAJL, HAZIEE
7122 PZT utetol wl& <kzhe) I4E 45 AU
th. PZI/PLT FZ& 4 AF9 Zas #3
Z7}tol] 71A% Ao FE BT

34
.’

o
i)

Zatel 2

2 oA7E A9AQ%Y AU osted 7xAY
7 A R-2003-B-AIHF RO £9E FAY,

_69_

1D 28

[1] Scott J.F., Paz de Araujo, C.A.“Ferroelectric
memories”, Science, Vol. 246, p. 1400, 1989.

[2] Yih-Rong Luo and Jenn-Ming Wn, “BaPbOs
perovskite electrode for lead zirconate
titanate ferroelectric thin films”, Appl. Phys.
Lett.,, Vol. 79, p. 3669, 2001.

[3] Seong Jun Kang, Jeong Seon Ryoo, and
Yung Sup Yoon, "The effects of La
concentration on the properties of PLT thin
films : from the perspective of DRAM
application”, Mat. Res. Soc. Symp., Vol. 361,
p.281, 1995.

[41 K. Maki, B. T. Liu, H. Vu, V. Nagarajan,
and R. Ramesh, "Controlling crystallization
of Pb(Zr,T1)Os thin films on IrO: electrodes
at low temperature through interface
engineering”, Appl. Phys. Lett, Vol. 82, p.
1263, 2003.

[5] Xiaofeng Du and I-Wei Chen, "Model
experiments on fatigue of Pb(Zross Tio4n)O3
ferroelectric thin films”, Appl. Phys. Lett,
Vol. 72, p. 1923, 1998.



