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ABSTRACT

The main problems of PZT thick film prepartion by the screen printing method are the poor densification and the reaction between
the PZT thick films and the Si-based substrate. For preventing these phenomena, this study adopted hybrid method of screen printing
and PZT sol-gel application. PZT thick films with a Zr/Ti ratio of 52/48 were prepared on Pt/Ti0,/YSZ/8i0,/81 substrate. Remanent
polarization (P,), dielectric constant (g,), and piezoelectric constant (effective dj3) were measured as a function of sintering temperature.
For the thick films sol-gel treated, the electrical properties were improved as compared to only screen printed films.
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Fig. 1. Flow chart for the preparation of the PZT thick films.

]

Siv|@ste] whe-g A 2 YA HA FE
A7 BE e 2912 A|=Ek), Bt x|k
—Q

@

o]

24 YSZ-Y,05(10 mol%) stabilized ZrO,- %S =9

FRAZ] 1.8 AL AT SiF pzTERRY] H
S9AE skt &5 slRAS 2] pio} 71EA
HEERE A7 218 TiOFS E=Usdth wheEbA
2 A7l Axd NaTEs vhEst 2tk

E [

L

(200 nm)Pt/(30 nm)TiO4/(100 no) YSZ/(1 um)Si0,/Si(100)

2.3. PZT 9} N&}

PZT pasteE 3FEdSe] FA4E 7lgl] 233 dHge
= F92 A4, A2F & A7 FOEA PZT FEE A
Asieit, ¥iRlg 233 Q1dr)E AME-Ste ‘ME Al
012.\:% 2T HEL 400 meshS A}ﬁs}cﬂt} 14l <1efiZE9]
levelings- 2130 A2 WA AZsH ). AF= 80°C 2
2 INZF HAAstH e, dabe ?‘M FAE 0471 93
A4 2 Ax HAFE 3 wE LY 4 # A=
sgel B F FET fVEe] 8 g 7] uA]
£ 9ate] HE 42l bumn-out FFL AASIHOH, o]
F HEHe= zﬂ% A stETE 222 750°C~950°Ce]

SR floflA] AA]s)

B

r£
E Jl
)
r o3
A
ok
£
o,
r9L

0]9]. 7o 5}4 5 Zu 1—503/‘51 BhH
7 tie] 2 dveliis 239 Qg 8 Y49 &

A 38 A 8 5.(2001)



726 e - HFA -

Dof] PZT sol& THAsHE sol A RS F45k3dth sol
A7 FAL v Zo] A=, bum-out HFE )
2 A#el] PZTA solg =X - FFAZIE o]F A} bum-
out Al71e HEL 4735] Arlste] AL THRAS A%
F ST, ol% AFHo® AFHES HABIAT sol A
7] FANA A3 ok diold] 27E baseE 8P, 7}
A sobg Algdted AT sole At

AZE PZT Foe] §7 B4 2 U7 B9S B
s Tt 2ol metal shadow maskE ©]-83l de.
magnetron sputtering'H o2 AF dot Hele pt ARATE

Z215le] Metal-Ferroelectric-Metal(MFM) capacitor 125
st

25 %4

Azg PZT &2 ¥ PZT FH L1 éé”‘o T —1‘?':’—‘10
X-ray AEA(CuK,, Ni filter)2 3
ZHle PhilippAHUMIE#=)e] PWIS 25 2 ngakux}( Eyel
CN2013 XRD(X-Ray Diffractometer) ©]91.2.™, 20°~60°2]
20 WlolA AABIATE PZT =] tlA] 72 #E2L 9
& SEM(Scanning Electron Microscope; Hitachi, S-4200)
S AL, o Bl TEe] A B wAzREE 3
7Fst ek HP 4192 LF Impedance Analyzer 9} Radiant
TechnologyAFe] RT66A High Voltage System ©]&3}<
FRAEE, $Hss 2 pE o] HEA éﬁ_zq(g]rq.]cglﬂq]_.‘o:zd
Sf 4000 VY AlAlsksieh PZT Fuke] 5448 B7t
547] 913 pneumatic loading method”?] ¢]8 YAISF
EGA =H S AMESt dp; 3EE SFSIATE of WS
AN 2% direct effectel] 23] SANTE 2R = &
2102 F<Hpneumatic)el 2[5l PZT Z-utel] 4L 7Fske
olm] M=l F7=e HetEge FPFeM KA FWY
T dy(effective) 7t AT A FAHE A3
PZT ¥2h& polingdldem], ZE AlHd| sl 130°ColA
10 MV/me] A7 158 Bt 17Fete] AAlstaith

3. AT ¥ D

3.1. Si-based 7| =0l M|=E pZT £9jo| AZHEM

Fig. 2(abye Si 7129]ell PZT(52/48) paste® A3t
238 ol 28l = FAsk 900°CeA 108
3057F A48 PZT $9ke] 9 SEM imageo|th, 2704
o4 4 gl5o] PZT F=a Si Aele] AE wheo] ¢ 4
A dolygg #ET £ ok 108 SAE AHy A
S Agelx fEjde] AAE AL & 5 den, A= A
Zke] Z7Feke] wa ol felido] WolAl A A=
EZo] PZT 952 98] Yoluz|aL, Ade &Hs] o

5i2le

(b)

siee® 15.8kY X3.86K

Pte1e

15.8KkV %X3.80K

Fig. 2. SEM micrographs of the cross-section view for the
PZT(52/48) thick films; (a) sintered at 900°C for 10 min
on Si substrate, (b) sintered at 900°C for 30 min on Si
substrate and (c) sintered at 950°C for 10 min on Pt/
810,/5i substrate.
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Fig. 3. X-ray diffraction patterns of the PZT(52/48) thick films
as a function of sintering temperature; (a) only screen-
printed PZT(52/48) thick films with 0 mol% excess
PbO, (b) sol treated PZT(52/48) thick films with
0 mol% excess PbO, (c) only screen-printed PZT(52/
48) thick films with 5 mol% excess PbO and (d) sol
treated PZT(52/48) thick films with 5 mol% excess
PbO.
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Fig. 4. SEM micrographs of the cross-section view for the PZT(52/48) thick films sintered at 800°C; (a) only screen-printed PZT(52/
48) thick films with 0 mol% excess PbO, (b) sol treated PZT(52/48) thick films with 0 mol% excess PbO, (c) only screen-
printed PZT(52/48) thick films with 5 mol% excess PbO and (d) sol treated PZT(52/48) thick films with 5 mol% excess PbO.
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Fig. 5. SEM micrographs of the PZT(52/48) thick films on Pt/TiQ,/YSZ/S8i0,/8i substrate sintered at 800°C for 10 min; (a) the
surface view and (b) the cross-section view.
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Fig. 6. Remanent polarization, P, plotted as a function of sintering temperature for PZT(52/48) thick films with (a) 0 mol% excess
PbO and (b) 5 mol% excess PbO.
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