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Electronic properties of PZT(20/80) thick film and PZT(80/20) thin film multilayer
with variation of sintering temperature

Hyun—ji Noh, Sung-gap Lee, Sang-man Park, Seon-gi Bae'
Gyeongsang National Univ., 'Incheon Univ.

Abstract - In this paper, PZT(20/80) thick films were fabricated
by the screen-printing method. And the PZT(80/20) coating
solution was synthesized by the sol-gel method. PZT(20/80) thick
films were screen-printed on the alumina substrates. PZT(80/20)
thin film was spin-coated on the PZT{(20/80) thick films to
obtain densification. And the structural and electrical propertics of
PZT thick films were investigated with variation of sintering
temperature. The PZT specimen sintered at 6500 showed good
relative dielectric constant of 219 and dielectric loss of 2.45%.
Also the remanent polarization and the coercive field were 1648
uC/cm® and 35.48kV/cm, respectively.

.4 B

AR R4 Aggr2A g ditdez ddA = 422 ABO; T
%29 H2r Ao EY EFol vk HE 2 FAA Az Fopel 71&9
TiOs, Si0y, Taxs 59 A44& AnE s Hazdasde F28
2+ BaTiOs, Pb(Zr,TH0s (PbLa)ZrTHOs & ZHHE&E 7HXy o9
gk 477 gus AEHa gl olF ARAAe PhTIOe vt aA
9] PbZr0; & Z-EA7 Pb{Zr Ti)O: (PZTHME 2 Zr/Tisl Z4ule) @&
goke AR 54 2 $54¢ ¢ASKTS 454 A2 A ole
BaTiO3A Metg2aze ¢4 o3¢ Az 9e, dzdold, 44
gejo] o4 Hi glom, & EHIA F WHEAS ojfsie Ao
¥, 255 3444 SONAR W#7) SAW Hele 243 A&z $4 4
2 992 o8 dsiNe Fosv gaoln ZadA S dig o
T microelectronic 712} 3 micromechanical ¥ok29 $4& 4 FH9
A Adgso] g e oA B 4 gy 5L e ¥ uyig
EAE NAW ARYH nFg FARE ohg A FHIre HE
7PesteH3) EE bulk A& EAe 2HE 948 BYLR HAY
Ao 24exg Fe 4L AYsidd. 39S AFss wyer
screen-printing® 3} tape casting, evaporation/sputtering® S0} A}ggt}
o] % screen- printingy2 2o A& APFAdol FAlo Ay A
ge &4¢) glon, e AdA4T Azt ARE FEE A4 1
Hy Az T4 228 dolaud A 94 Hviste afxEgHel
NYstel] G%E vjH @& AVH BAS ZAsE Bl gd45) old
o gde wgey] dstd Fodd 9ute AEso AWEE st
EAE AT 498 FaxEi

2 dPode 3o AHe] kAR e A EAE #4d5) A8
a9 zdagdoer AR PZT20/80) F99id sol-gaod A4H
PZT(80/2008 % solutiond W3R & AUE Aasisct o o wute
AZLEE HNAT a9 42 540 st 33 2Aste HFy &
ALEE 2E 494 2489

2.8 B

2.1 oY oy

A PbZrosTies)Os &9 2 AZTFHL Pb acetated}
2-Methoxyethanol(Z-MOE)E E4 #37]dA 12512 71dsle
S AAstn g9d &8 Aok 2% 602 BFsa, 2A%E
2-MOE &8 A7l Zr propoxide #+ Ti isopropoxide® #7tétgch
HoME 27 B¢ By A7z @A ssREE fetd 2w
d H09 2-MOE E£EF49¢ H7edrh geldt @ A8 43
AZAA FFE 24 & F 8500l A ik d4 F oA B
3t 325mesh2  sievedtd ®2E AFsdd. 7] B
organic vehicle (Ferro B75001)& ¥ 32 £#sle PZT(20/80) #o)
2EE UEUC SRATeR PE EXF GFol vldd 4]
9] Hlo]AEE screen-printingdh 3 400U A 2087 AZX8Ych o]
AP 43 stEsm 1050004 10R T £F3E 98 AFEH
o &ZA Pbe g 2AEr] f3td #49 10mol% PbE 3
7tetz Bl 2FYg ol&stdrt

Pb{ZrosTio2)O; ¥ solution® #F¥ Pb acetate$t 2-MOEH
REA A 120074A] PhEls RS AAT | 0007 A FEA g

2 %, 2-MOEe| Zr propoxide® Ti isopropoxided %3 mutgh &
AL Arrste 120044 1M #X ¢ AZE stock solution
9 FEE 15molollen ol& $£3A77 Hdd 2mole SFHF
2 #Nsta, 3 228 zd37] 439 02mold HNO:%
acetylacetone® PZTS 5% #7189 A28 248 Al
Wi F27t BolriAl % EE dHiste 24ANES agingA A
coating solution® #Mz& vk Fu AlHe| gpin coatingP & o4
3l coating solution® 2000rpm, 30%7 2¥sigcl o AR &
3 ME & & ANHE 600-750TY A7 g2 X444 AE A
Moz [ATES 2ot 4242 m AlfHo] dRHFoe
Ag HolAEE EX3e NS AFsy

Az§ Fd9 &xd wE sehdsle BAdsy $8 DTARY

& fglow, 27 exd WE u4FEE B s FE SEM
% olgstel EW % wWg BIRYY. a2 PZT Fuel AA
49 w3E BAS7) 98 Xray 92 BHS s A A
A4 4% BRes) Astd 120CAA 1582 AF 30kV/emd

AAE A7tk BHedch el LCR-meterd ol §3be] A
EFCO)FH EHLED)E FAT old WE FA&(EDNE A
o =¥, hysteresis 549& FA o AdAd] mE FREF @
FAA ZE ZABAH.

| PZ(20/E0)powder I
T
Mixing{omganic vechcle) J
1
Screen printing

l T Aepefifon
Atimes
I Drying(400C, 20min)
r Sintering(1050T, 10min} j [PZT(GWZD)SDIUHDHU .srﬂ
% ]
Spin-Coatingl 2000rpm, 30sec)
11 Repettion
Btimes
1

Sintering(600,650, 700, 750T, 1hr) I
i
Messuring propery J

r Drying{30DT, 10min}

Q8 D A H2 Z3E

22 #u ¥ 1¥
29 2% PZT(20/80) £2¢ DTA ¥4 Zsjelct 200-600THA et
£ das %7189 82 J9 uehde Aoz wodd 4 80TH

v
-
Y

Heat Flow [uV}
& fa

ES

6 200 400 600 800 1000 4200
Temperature [°C]

<I®l 2> PZT(20/80) Eato] DTA =M

- 2209 -



oA vehde dduas gy H2usdlolea] PAMd g A
o2 @ugd. o B4 AAZRH PITQ0/S0) 229 ALEE HEH
Agto|EAto] Yehy] A 80TE A

a9 32 2ZeEd d#3ld mEPZT0/80)%%e X-H #A(XRD)
EAZaot BE I FLHA HATE A I XRDHH )
Uells AL A2 £ g £2Z2L2E7 650CY o wtake] 23zt
A5 744 & 9ast deve AS 238 ¢ U

= g8 [P
g8 : 88 gsc§
T (a) 600°C So
c
=
e (b) 650°C
8,
&
2 700°C
5 (©)
£ N
(d) 750°C
20 60

0 40 50
Diffiraciton angle [26]

Qd » 2U2E0 MB %49 X-ray Y HE

a9 45 @ &x¥E AZF AN ddd ¥ue w4 FxE FE
SEME o)§3te #3¢ Aot £ &7t gotdsE ZAYo] Flo|
Uetis 233 371= AAE AL B F Y 600TAA £2¢ AHR
o T0TAA 23 ABA ALY ZES 989 A & A
2Hg 493 Y AL 4 6umYde € 5 A 2Z xR BE 9YE
AHER 2ZLEI} FolAFE 710 BolAE g B2 ¥ 4 Qg
ol £E7 ¥olAFS Porl H2ald AAE 7|30E BdEY 70T
A 7130l b Be g 83E £ Ao

QA » 2Y2=0 ME $94o| EH B 0IMTPE

29 5¢ 222EHE §H2H fuEdE el 2 Zold fA4S

€ 600TAA F43) F7h3o 650CY W HY w2 @& /MR 700C
ol gl okt Fagch NHe PATRE FAHRY 650TAA 7HF X
28 AL BRY 5 9oy od wa fFAYS gl Frkste ez @
2E 70Tl A FAgo] Webxiy: AL PhOY #udz dste 47
7180l A& 98 T Aoz Aodd £H &4 24220 ¥
obde met Filste RS BFY + don, 600TAA 420 %9 Ha
& Udehiglont 50CHA k38%9) Adigg el

230 40
t .
[
@ 220}  l3s
c ®g
3 &

o

£ 210} {302
- o =
: / -
] o
5 200 } 125 @
2 =
S =
5 190 J2.0
[]
2 d

180 . . L L 15

600 650 700 750
Temperature [°C]

CIE 5 LU0 mE TR KT

Y 6L hysteresis SHOZRE AFEIY FWAS Held Aol
650Col A 714 &L e Jehiy ojme] RFEIH §HA ge 242

165pc/em’®, 355kV/ecmolth. T00Col Fol A= 2F23 7 §A7) ol 24
e A BF T £ 9l o AL FAAF 1Yz 2 AFL YEY
B ZfAgel 60TAA F7late ol4Y exRdME Fage ¢ 4 3l

4.
. —o—P,
/ ——E,

N
o

36

-
Co
T
[
FS

r

g

o g
< e
5 Q,

[ ]
S 16} /_\ s
g =
N {32 8
2 14 2
[ - —
a x
2 s
430

2 2t e
[ [ ]

E

@

T, ) — L : L I28

600 650 700 750
Temperature [°C]

g 6> AYURE0) a3 MR $HA
3.4 B

£ 4FE sol-gel ¥¥o2 PZT(20/80) E%3} PZT(80/20) solution
A Z3te} screen printing ¥ ¥l spin coating WEoE e 7Y
&t o] AW AZLEE 600-THTE WHAA olo] 2 A7 &
A& BEsA

PZT ©% ¥t X-ray 24 A3 650ToA FAd AgyA 9ag
o4& & 4 Ak FE-SEMoZ NHe vlAF2E a3 & 43 44
X 650TANAN NHY vAdTzY} A AL L 5 Y97, 23
SE7 gobge wg AR o EAde s1Fe] Frlse AL B
T At FHYFE 60TAA 7Hg B F& vehudes 650T A
a7 F7FER, 70T A E A Zasgn FAE4L 2dex
7t gol@dl wet Fristg AFEIY FAA gL FANFY A%
A3t 650TANAM 71 F& EA4S Jepd S 2T F AU o9 2
o] & Fuhe AAL2E7} 650ToAN HEHAFOEY AAYA 0] YA
He Aoz AlsHY, vAFE T8 /MY 9§ F2E vehgs g3y
4 o old ma & oo AFEE 650TAN AINH EY AR
S5 Aol AU

[ZAle] 2]

This work has been supported by KESRI(R-2004-B124), which is
funded by MCIE(Misistry of commerce, industry and energy).

& 22 8

[1] D. Y. Jeong, S. Zhang, and H. B. Hwang, J. Korean Phys. Soc,Vol.
44, No. 6, p. 1531, 2004.

{21 K. J. Lim, J. Y. Park, J. S. Lee, S. H. Kang, and H. H. Kim, Trans.
EEM, Vol. 5, No. 2, p. 76, 2004.

[3] V. Waiter, P. Delobelle, P. L. Mlal, E. Joseph, and M. Collet, Sensors
and Actuators A, Vol. 96, p. 157, 2002.

[4} L. Simon. Le Dren, and P. Gonnard, J. Am. Ceram. Soc. 56, p. 82,
1973.

[6] G. H. Lee, K. Ch. Kang, Ceramic Eng. for Dielectric, Dea Kwang,
p. 6531, 2002.

- 2210 -



