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Ferroelectric Properties of Pbl(Zr,Sn)TilNbO3 Thin Films
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Abstract

Ferroelectric  Pbggo[(Zro.6Sn0.4) 1-xTix]0.98Nbo.0203(PNZST) thin films were deposited by a RF
magnetron sputtering on (LagsSros)CoO3(LSCO)/Pt/TifSiO,/Si substrate using a PNZST target with
excess PbO of 10 mole%. The crystallinity and electrical properties of the thin films with various
composition ratio were investigated. The thin films deposited at the substrate temperature of 500 C
and the power of 80 W were crystallized to a perovskite phase after rapid thermal annealing(RTA) at
650 C for 10 seconds in air. A PNZST thin films with Ti of 10 mole% showed the good
crystallinity and ferroelectric properties. The remanent polarization and coercive field of the PNZST
capacitor were about 20 pC/em’ and 50 kV/cm, respectively. The reduction of the polarization after
2.2x10° switching cycles was less than 10 %.

.M B F3} e FHAAE AL, vwA G LEo

A Aol 7Vsd PZTA AbdlEolztm g

Hose] 138 DRAMOY FRAMe| o4 &7, PzTe #elemrsl viwd £g 2w
s7] $lskd Pb(Zr,TIOs(PZT), (Ba,Sr) °hzh =Awujel whepy 2 abjisst s ¢
TiOs(BST), SrTiOs(STO) SrBizTax0s(SBT) AAE €& o v el vk At PZT
o) 7344 utetel oigh st @as] ey A ASHEE G2 A Ased W A
3ot olalgt Aed BAL Zox 23w U S e me A S
W sl aate] ZbY Aag Sde 2 Ry A FHEE Pbel 3EE 2ol Ty,
A AW 2 B FE) A AEelst A

3wy, Zlgbte] Amubgo R Qg FAAF)

x  greluld 52 3]A} (Hanla Level Co., Ltd.)

xRS W23 (Department of PAEE wae] I old RAUES 2
Electronic Engineering, PuKyong National 371 $13l SrBisTasOg-t SrBiaNbOs 52| 4k
University FES o4 AHSFE e ARA s
<M :2001d 64 5¢> 23517, LagsSresCoOs(LSCO), RuOsq,



293, 38 o, Avs ¥

IrO; 53 22 ATA 4485 AFL o] 43w
et e}, o)9l e wimlsa Aatd 4
AL AF BFE(P,)o| FHastn
7 Zrbebe B4 dehigla, AstE ASS
o]l g3 A AT AEws} ghastdc,

olol wlal, PZTell ol B4 A
7 90°9] =ejql WM3E =
ge] 180°9 Ewel wWHlE sl
o] =} 180°¢ =#ql wWs3bE
90°9] £wlql W3}E s AR}
Ut 2Ed 2t 2w $4
< Jehag® | wa oldd 22
Jola] Lolgk BF whAle & 5
g Ao ©ol] A i BEA
a7 o
B Aol ulute] Ay
F}A7171 913l 7122 PZT &4l Sn
o] #4ES Arlsted Tiol w]&L W
A PNZST whehe Alzksigie}. wah 7
A wpeksl ASale|o] AHEL A5l 913
LSCO/Pt/Ti A= Abell RF vml1U|EE Ay
B Wge® PNZST e 548 F 3%
AAelstdch. A2kE PNZST whehe] A4z
2} PNZST AsiAele] 2714 544 =
7 vleel 2] Agds Aot

2 b

i

2

R - [ R = WD T o TS )
{
}

ol
Fo 2
Y|

=
ol

ot
flr

fl2

U orle @ 1o o

L

i
o

o

N
-

rlo
ok
l

32,
lo
H
oft

2

K

ki
ol
o
N
L

o
Al
sl
x5
o
to

Olﬂ ok
oo Y
=z

o

N
o~

N
R

N
x 2

2L
£

. 4 ¢

PNZST AHAEE A=tslr] A 734 &
A o R 600 nm FA Si0E A
Z1 (100) Wkl p-8 Si dol#HE Abg-slad
o}, 27 og LSCO/Pt/Ti 52 Si0y/Si
7]stel RF w2 EE ~¥ed slygez 3
=i’ 150 nm FA<9 Pt wbuhe s A
Fo2 o]&E9a, 20 nm FAY Ti wbR
Pte] H-2AZ0 2 A=} Py} 7| B g &
Al AL wkskz] 913k 100 nm FAe
LSCO #huke A7 22128 1L,SCO AL o
g3510] 400 T 7|FL=, 50 W] RF A4,
Ar:Oz = 5 58 £$7]elA+ RF "lavEE ~
ey wpeo g ZaEgln, AL FAAT
WA wiAEke G372l 700 T AkA E2
7lellA] 308 E<k AHelsgelY

PNZST wt=hg Tiel 2An]E #3774
A1, 10 mole%< PbO7} 3o st AL

— i

—_—

flo ®

o

ol &3led 80 Wel RF #¥ 500 €Y 7lgh2
E, Ar:0g = 18:19] #2874 RF #lav=
& ~98g W eg 300 nme] FAR F3s)
Aar, whete] AAAAE YA 5% H2H
27bl B F2E A7) A F4 dA s}
U0 PNZST ubute] 2 2 daje] 2 %
lefl vepigich 28 o 0.25 mm®e] WA
S 7R+ Pt AMASS PNZST v g4
RF v"lMEE ~9es) whgog  F3s)]
PNZST #A#ANAEE #|=2shsict.

wlolol LA surface profiler® 43814
I, PNZST &tete] AxA) wigkd-g s}
7] $18) XRD 4% shgden, whute] xAdn)
2 %2418} 91814 EDX(energy dispersive
x-ray analysis)®4-2 it f3&3 4
£A18 impedance analyzer® 2&3X3}elw,
o]|HEA (P-E 341)-& ferroelectric tester®
ZAFsksd o},

F 1. PNZST ghatef Amed g2 dXa]| =,
Table 1. Sputtering and annealing conditions of the

PNZST thin films.
Sputtering Conditions

target Phbo 99((Zro 6Sn0.4)1-xTixJ o 9sNbo 0203
with 10 mole% excess
PbO(x = 0.05, 0.1, 0.15)

RF power 80 W

gas ratio Ar 202 =9:05

base pressure 1 x 10° Torr

gas pressure 10 mTorr

sub. temp. 500 T

thickness 300 nm

Annealing Conditions

ambient air
temperature 650 T T
time 10 seconds
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Fig. 1. XRD patterns of as—deposited PNZST
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Fig. 2. XRD patterns of the PNZST thin fiims

annealed by RTA.
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films with various composition ratio.
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