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Abstract: Pb(Zrs:Tig43)O3 (PZT) films with a thickness of 5~10 pm at the morphotropic phase boundary were
fabricated by aerosol-deposition (AD), and their phase evolution and electrical properties were investigated. The
microstructure of the AD PZT films revealed nanosized grains with a low crystallinity and a dense structure at
room temperature. The AD PZT films showed a mixture of tetragonal and rhombohedral phases. The post-annealing
temperature was varied to study the phase transition behavior. The crystallinity of the AD PZT films was enhanced
by annealing at 450, 550, and 650°C for 2 h. At 650C, the tetragonal and rhombohedral phases reacted to form a
bridge phase between the two phases. The polarization-electric field hysteresis loops of the AD PZT film annealed
at 650C exhibited a smaller cohesive field and a lower slim hysteresis than the films annealed at 450 and 550°C.
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1. ME Z&£35F= MPB (morphotropic phase boundary)3d<
of £xfatol, o MPB JoldE 943 4F R Y

Pb(Zr,Ti)O3(PZT)= W2 B A7}o] E(perovskite) 4 A 54 UeRHATH [1,2].
of Rx2 JAT Ui A9AA MEA ZeH4,  PZT 4A 2t S0 webd wohw gotoz
R, ZAY 59 Chet SHS JR 9ol WA Wol, oigdt wyez AzEch dolza FAY
R opet 9o} FEj= Chefeh Fofo AREEAL (aerosol deposition, AD)2 Hg/de At 222
th. o]0l Al Pb(Tio 48219 52)03s 272 1":'17‘1]“71] V&0 TlHo] FAAIA Aot A2ty gta Axs
(rhombohedral)®t XEA(tetragonal)d] F+&27F A2 % Wedolct, ADWH2 1 um ofste] =latdE ud
m O] o] SUIHA] oot A9 Aletel 22 AR
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e, 1&5F==2 AR AD 22 yx37]
+E25 7Y dtsAd s 2 32 WAl Hol,
derARl Yoz A Al2tel 2ol wlsi 24
‘gol ot kA ADYRHo= ARt 9o 2Rge
FEA7171 i & EXEsty, ojmf EA2 2=e
IRt S AEst] et aZ 2 vl§) ufe @t
[3-5]

1& ADZ o83 PZT 39 Az % 54 5
BiIgS UEFHATE. A, P(Zros:Tious)0s R/gol
T2 PbO (99.9%, sigma-aldrich Inc., USA), ZrO,
(99.9%, sigma-aldrichlnc., USA), TiO; (99.9%,
sigma-aldrichlnc.,USA)S] 2AS =459 o,
HgAe 98 12 Aol WS PbO 3
42 BE5H] ol oA At 2o PbOE 2 mol%
gojow AL (6.7 A0 WA BUE Bk
of&r-2(ethanol, 99.9%)8 02}t A| 23U oKzirconia ball)
22§71 R 24417 B BY YS At
), =3tg] Baro 70°Co] %X QY (convection oven)
b 2 A dx " g9 A7t
ddeh 7|2 9Eo] &It ojet
o] Alad 282 5C/min?] 52 £%E= 850°C 7}
& A7 JYet sta® B
ol ADo| Aest PHi= FHlstATt.
PZTEEO 371+ oF 1 umB =]
Pt/Ti/SiOy/Si7| o] o2&
Aujo] B ALN) 7120 gaFe MFC 1L 17
slm (£3), MFC 2% 5 slm (£5)0.2 Ao}ttt AD
AMylo] rgle 5x107° torrg SX|stgon], 7]uu}
wa} wEAole] Aele 5 mm, 7|l watd 3%
stage?] ols& == 1 mm/s, o533 3~53] vF
5oto] 1402 FAsto 95 AlESHAT [8,9].
stazbge Eotel LAY Bu AD o] 274

JxE= XRD (Rigaku Corporation, D, max 2200 V,
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Fig. 1. Flow chart of PZT AD film fabrication.

Japan)2 AR2sto] WA On, SEM (Jeol, JSM-6700F,
Japan)Z ©]&sto] AD 9] ulALzE IWASHICH
¥8€e AD =9 E=5-771% (P-E) 7-&2(precision
multiferroic and ferroelectric test system, P-PMF
-K; Radiant Technologies, Albuquerque, USA)S o] &
sto] SAstArt.

3. Zn {

a3 20]= AD 9fo] SEM o]ujx|E Ut
AD 37go] oJsf] U= PZT 9o] FAEJon| FA
+ 4 pym g wolth

24 3@k T Y ohFeh 2

7%= ADEl] ula) o
S AAl dEP oW, WESH e & St A=
UERQIT}. ohd, B E AJollAl Pb(Tip.sZro.52) 0327
S MPBYY0] £X|51H, tetragonal A}t rhombohedral
Aol E3telo] 9t o2 Uehdct [10-13).

45° B3 AmEH, Jdd Y2 tetragonal
1t rhombohedral’y& &Alol & S/42 7HKl= A
o= Uepgrt @2 = ADEO] XRD HERE A
B, PZT 2Zof vlsfA peak’} AA¥HAo=z ¢
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Fig. 2. FE-SEM image of AD PZT film.
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Fig. 3. XRD patterns of AD PZT films with different annealing
temperatures. (a) 20~60° and (b) 25~35°.
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Fig. 4. (a) P-E loops and (b) remnant polarization (Pr) and
coercive electric field(Ec) of PZT.
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Fig. 5. Dielectric constant of AD PZT film with different annealing
temperatures. (a) as-deposited, (b) 450°C, (c) 550°C, and (d) 650°C.
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