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Structural properties of PZT multilayer thick films of improved densification

Sang-Eun Yun', Sung-Gap Lee', Sang-Man Park', Young-Hie Lee’
Gyeongsang National University!, Kwangwoon University?

Abstract - Ferroelectric PZT (70/30) thick films were fabricated
by the screen printing method. And the PZT (30/70) precusor
solution were infiltrated by the spin-coating method on the PZT
thick films to obtain a densification. Al PZT thick films were
sintered at 1050 for 10 min. Structural properties, such as
crystalline structure, microstructures and compositional ratio, of
PZT thick films were investigated with the varation of the
number of sol coatings using XRD, SEM and EDS, respectively.
All PZT thick films exhibited a perovskite polycrystalline
structure without a pyrochloer phase. The thickness of PZT thick
films, 4-times screen-printed, was approximately 60ym. And the
densification of the PZT thick films increased with increasing the
number of sol coatings.

1.M B
H2 weA 229 adxsg, Jues, a4s, 2y4s, YA 59

IE 789 B we ZRAAE 4F W15 ARE WA 24 7)
we BHAN 249 238, 58, AU} 328 B2 U5

oAxn Atk 53 ZFAAY nAHHEE o4¥ DRAM(Dynamic
Random Aceess Memory)# £39td A& o] &3 44 wFudy

vl 22 FRAM(Ferroelectric Random Access Memory) 479 $4& 94
B 477 gated X lei{1,2].

ZHAANEA dEHQ s2H2dEY FA F2E 2= FARE
BaTiOs, PbTiOs, Pb(Zr,Ti)Os 282 F4T2E ZE SrBiz0s SrBiTa0s
%ol itk 53] PZTE /A PoTiOss W73F8 49 PbZr0se 14
A2R ZyTivh 52/48%29 4799 (Mophotropic  Phase
Boundary : MPB)IA 48 %44, ¢4, 234, 7] B84 EN
£ 7HA7 Wi o]g o] &d Z2EFANY XA BT 44 59 ¢A
ERRA, HAM AA, Rz F2903] 59 S42 9 2L A7
74 H3 doh3] 28y w2 &8I & i8] S48 o438 AFoolH,
AL 2 A4F FHEvI2y S48 AL AHe S 24
Mo, Futo] AR A AL P w2 WY ¢ AL 54,
agx gold AF 3FH 39 FHS /A1 AcH4] AW PZTHF e
Adste @47 7] W) bulk AE ¥H B& HANH EHS e
2ol gtk olE g dH & Hgstanzt pasted F=E RUSFAY AxH
AllA HEE Jhste Py AESdT a2y o) YYPEL /TS
A ZAAAE R 2RHo2 NUSE o|FAE RHAuH56]

E dFoAe F9AH ARA LY Polymer(organic vehicle)
o o WE 7T AHoE ¥ ZSHA PZT 949 9
g ANAGE FFAFI A gk, o) F PZT Fute] 94 & RYs
312} Sol-gel method® 2 PZT(70/30) powders ¢ PZT(30/70)
solution® A &ate, screen printing P2 ARF PZT(70/30)F
ut fel PZT(30/70) AT &2 spin coatingY L& HFAA Al
BE AZsnz g olFA A AlHd dE AFH Ld9
28 A5z g F2F 548 A R @

22 B

2.1 48wy

£ AgdME Sol-geld-g ol83a Pb(ZrosTios)Os Powderst
Pb(ZrosTi7)Os Solutiong A zstdch. A A28 PZT Powderse
850t A 2A12H 5 ¢t At 4" ABEE HEE olgslyg B
HE ¥ 325meshE sievedtd PZTEZLE Algsgct 548 34
© 2 Pb(ZrosTio7)Os Solutiond #2820, o] Solutiond &<
2 Y4A7lE BAHNA Stock Solution® FEE 1L.OMLE 23
o, 283 Stock Solution® F3A1717] ¢8] H:08 HNO: & 5%
A7retith o9t Zo] AR PZT(30/70) A7A| L4 UAH A

ofoll A 24X 7H5 <L aging Al ¥ 3 fdog Agayr o
Aol Wyow A zg PZT £2L organic vechcle (Ferro B75001)
7 Edete] pasted o UE F, Pt R AF L YN 2EE
22oju} 7|H 9ol screen printing& o] &3t 43 IE P}
AzE AHE 1050te]M 108 2238 dct 43 A Pbe] Hig
B3] 98 $99 10mol% PbE F7MEglen, PhO £47 &
2AYE olgstdnh £FAIZ AHe] PZT(E0/70) ATFAEYe
Spin coating'#-& ©)-&38 < 2000rpmol M 307 244 0, 2, 4, 63
W FgsA R, 650t 1MHE A2Fsd PZT Wi F9 4
He Azsigo Alzg AR PZT Solution ZE A4 wao] of
E ZA4Y 847 wE aer) 9 X-raydd ML Y

3, PZT AFAEA] 2904 e sAFZE BEA7 SAst
SEMOZ AW EW¥3 gug LY 193 EDSE Fo A7A

$99 29950 BE YA HQom, PZT S 724 B4e
2 98 W74 549 48 2R A Avel FEIT FAL4
2 LCR W82 ol§3] 24840 ol 2 FH% pAgdes
PZT T2 ¥wel AUy yol e 723 S4d ds zalargl
oh 2¥1e PZT o3 Fubel Az $82 ded Rold

I PZT(70/30)powder
T
| Mixing{omgenic vechcle)
T
I Screen printing
L
Pressing(0,5kg f/ar) ]
I
| Drying(400T, 20min)
T
Sintering{1050T, 10min) T | PZT(BQ’?O)Solutiun(LOMq
1 ]

{
| Spin-Coating(2000rpm, 30sec)

T Repetiion
L Brying{300T,10min}

Hepetifon

1
| Sintering{650T,1hr)
[
| PZT Mulfilayer Thick Film

G 1> PZT F9to| MEZY.

2.2 g9 ¥ ng

3¥2& Solutiond] R Aol W& PZT 5% 99 X-ray pattemn 2
#olt}. XRDY AWE w3 PZT(70/300% 19 patterno] Z3}A el
worz Y index®E PZT(70/30)% %o WA+E ugoz FASA,
XRD B4ZA3 2E A#Ho)A pyrochlore phasest Z& ojat4te] ¢
& perovskite polycrystalline structure® YehHATh E& Solution
ol ZYAFL M PZTE0/70)e e A4 72 ZQYIAF7)
ZF7teol ute}l 20=30°8} 467, 5TNA 44 dAsle vepde] RAHAY
. ol R F74de] nlel Solutionol PZT(70/30) Fute] T
slo} PZT o3 9o RTR7F 4 AYsA PZTEYV70)9 A%
AA 727 BEEE RoZ Alg¥

- 2211 ~



(110) * PZT(30/70) Thin fiims

100)
(% (@) PZT-6

J\ ®PZT4
—J\ Q) PZT-2

Intensity [Arb. Unit}

1 . i

20 30 40 50 60
Diffraction angle [26]

<78 2> Solution?| YL ME i FUL| X-M 3H pattern

%38 Solutiond] 2Y A4S B& EDXAE B4 A#E e Ao
th. Solution®] YRS W g wh} Fubel 2 M (Zres, Ties)ol A Solution®]
qgo e 7rst Tio) AW/} o] 24 (Zroa T 22 v E A& B
& 4 itk ol XRDEA Zje o] Solutiond ZYRF7 F7HEe]
wtel Fute] 7]3g wrete]l Al HYFUA wete Ao Frted Fu
oflq wetozol xAWsZE doprbe Fog Atadr

72 44

o
@
T

o
o
5
[9,] 3uasiad s1woyy

Atomic percent [%]
=]
o

56 28

Number of coatings
<28 3> Solution2] DEUSN W CIE FU°| EDXYEEY

a¥4% Solutiond] ZH 34 Mo W& PZT o3 $ue ¥W 2 @
Aol vgT2E BEF ZFoldh WA PZT 3 F9o FHS A
2y AAZoE AL 24P 2 AAYe] A Bxdm e
Solution& ZB3A) %& PZT-0 AR A4, AR EA3le 7139 £
2 AL ¢ 4 ek a2y Solutiond] YRS Foheel e
Solutiono. 2 ¢ldbe} AlHY EA)s= J)|FE o] W Fo) vFe X
7t AA gadel FFEHUD ol2 Ad Solution 63 W A 71FY o
Aol & PZT t& ¥ut9 713 AY@ vHF2E Jelds 238 5
et B3 9¥e 4¥Ew PZT d% F99 M FAE o4 6im A=
dg BAY 4 U1 Solutions] HYF we F4e FAL A 9
g uxx gt AL #F ¥ £ ok 23z oW £y FHI Pgol
Solution?] W7} F7Hske) wah Fuke) uA7|FE 4tz 9L A
qe AL #FE & Ut

2858 Solutiond ZE A5 we PZT thd F9e fH448 4
&£48 veid Aot PZT o5 99 384T S Solutiond] ZH 3
7t 27180 wet B3k 718k Solutiond] 631 Z¥A 67022 Hdigh
& Jehgigen #4848 ¢ 3% W2 Solutiond] FHE TA 4
BEE < gk olAE A FARSFE M 2T XRDY X-4 A
BAH SEME o] &8 vl 7a #golM g e ol Solutiond
IS S5l wak AW W A 73y 2IUt Folxz AP
A ol2 sl fFHAs =8 Frlsle Aoz A"

700

so0l. / {80

R
=
8
g o
3 : 5
2] i -—
g 500 las %
8 &
2 2
2 400} o 3
o
g & ——— - 13.0 @
. >
2 . S
F 300 =
" o
« 15
200 i i 1 1
o 2 4 6

Number of coating
<8 5> Solution2l FYS0 ME [IE FA FHYS U FUAH
.3 B

B AFdAE Sol-geld S ol &3t PZT Powder?t Solutiong A=$
%, Screen printing8 2.8 Fug AR, Spin coatingB-& o] &8td
39 9o AR £498 HEAZY a2lm AT 99 FES5o
2 gz 399 723 54 BAS4Y PZT g2 $9e] X-ray 3
A EMZgs A7 499 2R 3E7 bl gk PZT(30/70)
utube] PZT(70/30)F %ol A5 HA Xd&fAx, 43¢z H
PZT@E/70Ye kel AR A 727 Jebd g #3234 Ak A
He] oM TRE A7H Sd9 Ayt Soge o) Fube
FEIT JE v 71Fel ATA S99 HF o Fob A
Hulo] xFAo] F715te #FF & USuch ol Foto| YA
ZdE A7H 54U #3845 4%E Fo AvA $49 63
YA 67028 HUg JeEin, &4 4 3% Ygr 3
317} f1sie} olsh el PZTHYA S99 zeel o% PZT ¥
of WA Fdie PZT 99 A7 54 4o 8% 438
A e ol AU

[t 2]

This work has been supported by KESRI (R-2004-B-124),
which is funded by MOCIE (Ministry of commerce, industry and
energy)

[&# 3 8 8]

[1] JFScott and C. Araujo, Science 264, 1400{1989)

[2] C. A. Araujo, L. D. McMillan, B. M. Melnick, J. D. Cuchjaro and
J. F. Scott, Ferroelectrics 104, 241(1990)

[3] Y. Xu, Ferroelectrics Materials and Their Applications(North-Holland
Elsevier Science,1991)

[4] V. Walter, P. Delobelle, P. L. Mlal, E. Joseph, and M. Collet, Sensors
and Actuators A, Vol 96, p. 157, (2002)

[5) L. Simon. Le Dren, and P. Gonnard : J. Eur. Ceram. Soc. Vol
21(2001), pp. 1441

{6] J. F. Fenandez, E. Nicto, ]. of Materials Science Vol. 30(1995) p. 5399



