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Abstract: Room temperature powder spray in vacuum process, so called Aerosol deposition (AD) is a
room temperature (RT) process to fabricate thick and dense ceramic films, based on collision of solid
ceramic particles. This technique can provide crack-free dense thin and thick films with thicknesses
ranging from sub micrometer to several hundred micrometers with very fast deposition rates at RT. In
addition, this technique is using solid particles to form the ceramic films at RT, thus there is few
limitation of the substrate and easy to control the compositions of the films. In this article, we review the
progress made in synthesis of piezoelectric thin/thick films, multi-layer structures, NTC thermistor
thin/thick films, oxide electrode thin films for actuators or sensor applications by AD at Korea Institute

of Materials Science (KIMS) during the last 4 years.
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Fig. 1. Schematic diagram of high piezoelectric

performance in PZT thick films grown on various
substrates: their stresses were controlled by the thermal
expansion mismatch between substrates and PZT films [12].
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Fig. 2. Ferroelectric properties in annealed PZT films
deposited on various substrates [12].

Af1H oz A7IsA 8 3¢ & SAo 2A B
g 7 dee g4 U

£ dFdAE od dehg A2 2% B4 33
o&] Azl doiH mA o] Wate] wE b Hhe
o AFSHE EAstn FFLHY Av|d qF ¢
A 549 el gt EAsAT 1™ 144 B
Auieh o] bd wrepe] FEAE FHA B$HFl
7| gkl ARFFAT Aol ot F7HE FFS
go| zo|7t wAE F Q. F AT Zo] ¢A
Pb(Zr,Ti)Os (PZT) uteto] uldte] w2 A3 A5



586 J. KIEEME, Vol. 25, No. 8, pp. 584-592, August 2012: J. Ryu et al.

s_ 40
100 4 d=d +U.Uw

d°=64 pCIN
a=-1.159 x 10" m’pCIN’

YszZ

d,, (PC N

IR

Si

QIW ' -2130 ' -1;10 ﬂll 160 ) 200
Residual Stress (MPa)

Fig. 3. Direct piezoelectric constants (di™) in annealed
PZT films deposited on various substrates [12].
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Fig. 4. Fractured cross-sectional micrographs of undoped
KNN-BT film on Al:O+/Ag substrates [10].
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Fig. 5. P - E hysteresis loops of KNN-BT film [10].
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Fig. 6. Thickness control of PZT films (1 and 180 um)
[11].
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Fig. 7. (a) Piezoelectric properties and (b) generated
voltage of PZT films as a function of film thickness [11].

&) Fd=Ezn . & B EA FAHL o]§7
NTC 99 24 JeZAYoa o|Fojx dnty
1 AlEe] FAo 9% WAy NTC Mv|AH Ho
TEE =AdA AHul2E 44 B7F 9 1,000 K &
% =/ Jehtbs Aoz ragd vk 9l [30,31].
E =49 ¥3lE &foldA T + U7 Wi
239 Co, Fe7b =38 NiMn:0; (NMO) Au]~H
glolo] 73 9ol oF 5500 K o] 49 ¢ & B 4
FE 98 F I [31] A gt AAAHA 2zzA
AHEE 7] YElAlE =2 B A9k FasHAE 43
el 3] 29} ﬁ%—% fl?SH A4 4 ALE 1A
OP éf}t’r. A R BAF FARE o/ 8% NTC urete
< B AFE 7HA7E AR A& vAE 94 1
MQ.cm olte] ¢ & FIe JAEH o= F
deo] NTC 2442 A€ polaron hoppinge] &

i



538 J. KIEEME, Vol. 25, No. 8, pp. 584-592, August 2012: ]. Ryu et al.

10M
{ -®-Resistivity

- 1 —@-NTC B constant - 6000
g ] Region | L]
0 — N <
& 100k P ;Reglonz 000 =
@ | Vg| ™ g
2 10 & S e 2
2 L S’P ] a
. = Regin3 ® 2000 o
§ ] Mo }..“'
]
& J

100 s amanceed 0

LNO content({vol%)
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