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Characterization and Preparation of a-axis Preferred Oriented PLZT(x/0/100)
Thin Films Deposited by RF-magnetron Sputtering Process
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E3 = RF-Magnetron sputtering process& ©]-8-8to Pt/Ti/Si(100) 7139l lanthanum-modified lead titanate 2}
=g Axstsick. 1R 9} FaAzle] Fohgel whet FEg Aad ). B2 Es} 71l wat fine grainge large
graine 2 wW§slgict. Perovskite &+ 7|B2% 540°C, gas pressure 30mtorrell4] vbehi}z] A)zbsledc). 2 *—Jféd]k]
perovskite 2uka|ztef th3k 72 7]BL2% 580°C, gas pressure 30mtorrth. Pt/Ti/Si(100) 7]l 4 (100) 41 wisks)
Bekg dgich. Lacke) Frhgel upe} f4&, #4A, AFEIe Friskqnt. A5} 44.7MHe, A4 5= 2680m/sec
E 7= SAW filter B4¢ 39}

Abstract Lanthanum-modified lead titanate thin films on Pt/Ti/Si(100) substrate were fabricated using rf-mag-
netron sputtering process. As substrate temperature and deposition time increased, the deposition rate decreased.
As the substrate temperature increased, the fine grain microstructure was changed to large grain one. The
perovskite structure appears at 30 mtorr and 540°C. A best deposition condition for the perovskite thin film was
580C in substrate temperature and 30 mtorr in gas pressure. For Pt/Ti/(100)Si substrate, sputtered thin films
have (100) preferred orientation. Increasing the lanthanum content, dielectric constant, dielectric loss, coercive
field, and remanent polarization increased. We have achieved the Surface Acoustic Wave filter of which center
frequency is 44.7MHz, and wave velocity is 2682m/sec. We could have piezoelectricity to appear with various fre-
quencies.
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Table 1. Deposition conditions for PLT system.

Conditions
0.8[(Pb,-xLax)Tii-x.]0.2[ PbO]
(x=0.05, 0.10, 0.15)
{el3} PLTS5, PLTI10, PLTI15}

Items

Target composition

RF power 80~ 140W
Target diameter 76.2mm
Ar/0,=10/x
Sputter gas (x=1 2,468 10)
Gas pressure 10~30mtorr
Substrate temperature 520~640C
Sub. to target distance 50mm

Wave(o]3} SAW) HEe{29] 471548 AAE = 39l
th & dFeAe PLTAE o438 7444 wate] Azte
sdelA, wtute] 3 FAolAlo) wE FAEAT A,
lanthanum ] ¢k& W33t F-HEA ] W3E golugt
I, 283 HAH FHZH0 R Aty ke Fuigo
W& A (F SAW He| 54 ) o #a) 75k

2.4y
2 A AH-E FA2E 13.56MHzE A7)

rf generator, Z1F& FA5t7] Y4 rotary pump, diffu-
sion pump, 7|#-LEE Aois}l7] 9§ &% controller, &
7139 k& Aeiztr] 4 MFC(MKS1179A) $o&
TA o] Sk, Z1WE 71dst 7] $1§F A% (heating block)
< FA7} lemo)i Ao Sem=]Al Aztsl g ony, 7))
7}d-2 4719 B-318] (Fire rod G2ZA95, 120V, 500W)=
AHEE o H, FEA] VB s GFulE B0 sodx
Pt-Pt/Rh @A E o]43le SAslodch. AHeg JAd)
9 ARz AR Fodol FHE Yoy 7jwe] o] 93
F =g gt 27 AF2 5% 10" %torr 2 30E7 =%
%, sputter gas®l Arg& Fsksich. 223 wiupxme
TUAA FAFe $3hod target o ol el F-$Joll Fokst 49 7}
Aajelo) 742t Fo] wbs) GFAME AAsieled,
target¥} 7|ZAlolol] A magnetic field7} &3 = A 3}
ek Ao AH4-" PLT target-e dubd ol Atz #)
ZFAE o)&3lge 1180°CH A 2417 §-=l8)ed Azt
H AAA o). Az2HR target) o) 0.2mol% <) PhOx=
7)ok wrekEakA] PbO2] i wAbslr) $jsted v}
gholch. hE At 2 AY 22 F 14 el
B A= PY/Ti/(100)Si7)3e A43sle] Z3tslq
o). 223 PLT uhets} 7|83}e) adhesionst )34 3
77171 fAste Pt/Tig-& F33ol A (buffer layer)i A}
43tdem'®, 3= 4o vhate) 47l E4S &4
57) fise] P AT o2 A PLg ALgstdon, 43T
2 2% aluminum$ AFFE FAE o]g3ste] F)
oh AT 24 1nm 2 shd}.

2 wehe] 2P S Hrhetr] fshed X-ray diff-
ractometer(MAC, MO3XHF)& AM&-3l9do v, surface
morphology & #23}7) $15}s Falxz}4in) A (JEOL,
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Fig. 1. XRD diffraction patterns of PLT10 thin films deposited
at substrate temperature of (a) 520°C, (b) 560°C, (c) 600T, (d)
620°C, and (e) 640°C.
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Fig. 2. XRD diffraction patterns of deposited PLTI10 thin films

with ags pressure at (a) 30mtorr, (b) 20mtorr, (¢) 10mtorr, and
(d) 5mtorr.
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Fig. 3. Deposition rate of PLT10 thin films with (a) substrate temperatures, (b) deposition times, (c) rf powers, and (d) Ar/O. con-

tents.

Table 2. Concentration of Pb, Ti, and Pb/Ti with
Substrate temperature.

500°C 550°C 600°C 650°C
Pb 24 23 18 13
Ti 16 16.5 17 22.5
Pb/Ti 1.5 14 1.06 0.58
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Fig. 4. Cross-sectional surface morphology of PLTI10 thin films with gas pressure (a) 5mtorr, (b) 10mtorr, (¢) 20mtorr, and (d)

30mtorr.
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Fig. 5. Cross-sectional surface morphology and plain view of PL,T10 thin films with deposition time (a) 2hrs, (b) 3hrs, and (c) 4hrs.
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Fig. 6. Cross-sectional surface morphology of PLT10 thin films with substrate temperature at (a) 520°C, (b) 540°C, (c) 560C, (d) 580
°C, (e) 600°C, and (f) 640C.
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Fig. 7. Log Resistivity of deposited PLT10 thin films with in-
creasing substrate temperature.
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Fig. 8. Dielectric constant and dielectric loss varying frequency of PLT10 thin films with increasing substrat temperature (deposited

from 520°C to0 620°C).
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Fig. 9. Dielectric constant and dielectric loss varying frequency of PLT10(La=5, 10, 15mol%) thin films with lanthanum content.

Table 3. Fabrication specification of IDT pattern.

Parameter Value
electrode width 2.56mm
_electrode length 4.00mm

A/8width 7.50um
input electrode 46pairs
output electrode 200pairs
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Fig. 10. Surface Acoustic Wave Filter characteristics of deposit-
ed PLTI10 thin film at substrate temperature 580°C, deposition
pressure 30mtorr.
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