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Abstract Lead zinc niobate (PZN) added lead zirconate titanate (PZT) thick films with thickness of 5~10 um were
fabricated on silicon and sapphire substrates using aerosol deposition method. The contents of PZN were varied from 0 %,
20 % and 40 %. The initial particles (PZT, 2PZN-8PZT, 4PZN-6PZT) had irregular shape and submicron sizes. The as-
deposited film had fairly dense microstructure without any crack, and showed only a perovskite single phase formed with
nano-sized grains. The as-deposited films on silicon were annealed at the temperatures of 700°C, and the films deposited
on sapphire were annealed at 900°C in the electrical furnace. The effects of PZN addition on the microstructural evolution
were observed using by FE-SEM and HR-TEM.
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Fig. 1. Schematic diagram of experimental procedure.
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Fig. 2. Schematic diagram of aerosol deposition apparatus.

Experimental conditions for PZN-PZT deposition

Pressure in depositon chamber
Pressure in aerosol chamber

0.05~0.3 kPa
10~80 kPa

distance between the nozzle and the mask 5 mm

Orifice size of nozzle
Substrate temperature

5mm x 0.5 mm
room temperature

Average particle size I um

Structure perovskite
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Fig. 3. SEM image of powder; (a) PZT, (b) 2PZN-8PZT, (c) 4PZN-6PZT and (d) XRD patterns of powder PZT, 2PZN-8PZT,
4PZN-6PZT used for aerosol deposition.
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Fig. 4. FE-SEM micrographs showing cross-sectional view of 2PZN-8PZT films (a) As-deposited film (b) TEM micrograph and
SAD patterns of the indicated areas of aerosol deposited 2PZN-8PZT film (c) film annealed at 700°C (d) film annealed at 900°C.

Q1 UEg B3l vlo]2E =719 PZT 2o =& Fig. 5& ool2F 3t ofd=dh =he] A4S
UAE 7S A9, B dAPE Ui F7|E AoAn,  dohiy] 97 XA SRR Aijelrt. S w2
sl "vke Bt FARBITHI2). Fig. 4(c), (e  H2H27llE s yehdoes 28 & ¢ X
2 92 Z7F 700°C, 900°C 2=olM ofd®E F, Z7IEEe] Af-(Fig. 3(d)EY H3A9 A=rh wor
AAAL FARINZA S SaliA & dd ARlelt) ofd 3]a E= 3 oA Fig. 4(b)°] TEM ARLE B

o olFolm wo] At AoixA) gkor] g op & & el oolzE F3 P HslE B
vo] Holyr AL HelFAch st 1Bskel B8, G TR0 FER A 3

[f



18 Joo-Hee Jang, Yoon-Soo Park, Dong-Soo Park and Chan Park

Ag-Pd Ag-Pd

-} sapphire
<
2> = Ag-Pd/sapphire
B 900 C
c
(110)
L o
£ |t si (1) (200) @10y @1
=
© in i
_— PUTi/SiO _/Si
& 500°C ?
as dep.
T T T
20 30 40 50 60
2Theta dgree
-
=2
$ A AgPd oo phire
Ag-Pd
> AA PN /el Ag-Pd/sapphire
a 900°C
C
_.(]_'_) (110)
< . JL s Pt @0 @ @
g 700°C
=
© A e PUTI/SIO /Si
o) 500°C
e | A
as dep.
T T T
20 30 40 50 60
2Theta dgree
S‘ Mpyrochlore phase
<(' Ag-Pq Sapphire
a - Ag-Pd n ™
Q —— Ag-Pd/sapphire
8 900 C
i) o " 200
g 700°C
*('U‘ | Jk ~ A‘ M W N— Pt/Ti/SiOZ/Si
° 500°C
1
as dep.
T T !
20 30 40 50 60

2Theta dgree

Fig. 5. XRD phase analysis results; (a) PZT films, (b) 2PZN-
8PZT films, (c) 4PZN-6PZT films.
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Fig. 6. FE-SEM micrographs of the PZT films; (a) as-deposited, (b) annealed at 700°C, (c) annealed at 900°C, (d), (e) sintered bulk
ceramic at 1200°C.
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Fig. 7. FE-SEM micrographs of the 2PZN-8PZT films; (a) as-deposited, (b) annealed at 700°C, (c) annealed at 900°C, (d) sintered
bulk ceramic at 1200°C.
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Fig. 8. FE-SEM micrographs of the 4PZN-6PZT films; (a) as-deposited, (b) annealed at 700°C, (c) annealed at 900°C, (d) sintered
bulk ceramic at 1200°C.
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