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Abstract: Recently, low temperature co-fired ceramic (LTCC) technology is widely used in sensors,

actuators and microsystems fields because of its very good electrical and mechanical properties, high

reliability and stability as well as possibility of making 3D micro structures.

In this study,

we

investigated the effects of sputtering gas ratio and annealing temperature on the crystal structure of
Pb(ZrTi)Os (PZT) thin films deposited on LTCC substrate. The LTCC substrate with thickness of 400 um
were fabricated by laminating 4 green tapes which consist of alumina and glass particle in an organic
binder. The PZT thin films were deposited on Pt / Ti / LTCC substrates by RF magnetron sputtering
method. The results showed that the crystallization of the films were enhanced as increasing O: mixing
ratio. At about 25% O: mixing ratio, was well crystallized in the perovskite structure. PZT thin films
was annealed at various temperatures. When the annealing temperature is lower, the PZT thin films
become a phyrochlore phase. However, when the annealing temperature is higher than 600C, the PZT
thin films become a perovskite phase. At the annealing temperature of 700C, perovskite PZT thin films

with good quality structure was obtained.
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om FHTo= LTCC 71ES o] &3 MM L A3=o]  Table 1. Sputtering condition of PZT thin films.
olelE Al#et= Avvh ZEsiA AP dn Parameter Value
[2,3]. ¥ 4" AAMELS MEMS 34 23 carget 10 mole% Pb excess
ARy Ae2e sjwoz L@k A% MEMS aee Pb(Zros: Tio.4s)0s
TARL o] &3 A E sutel 3349Y wATFZE AZF substrate Pt/ Ti / LTCC
o A7t A 5& AA d7] W] WEI] oY target to substrate 65 [mml]
dist:
3 BRE 9l /@ 9ok LTCC 7148 Ay S
_ o _ B base pressure 5x10" [Torr]
F9 23t FA fH%S}O% 711”‘5101i A5 Mt ; =
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= =~ - - - s (Ar:O‘) N ’ ML) Uy ey
of Metel & xFato] 31}%3@ Ao M R sputtering gas (Art: 2010 [scem]
F9o A¥3 9 s FEE ¢ don, Am RF power 100 [W]
Hog 43 AVF, 7AX EAS R AxzE sputtering time 180 [min]
Ao M A 7l folAs e AHS JHA substrate temperature room temperature
H, 53] 3 mAFERE] AFo] &olstil FE
azrete] Mt =7t 7hsste] 3xk FEE FEE Table 2. RTA condition of PZT thin films.
e A R AFelHE AL A S —
7140 3 4 9 e o} &7 & -
I&elet T A% [4 5l. v ob=7b4 LTCC temperature 500, 600, 700, 800T
o A3l v g o] g3 o] FelA oAl :
time 180 [sec]
of g AFAbEE ATE Aotk B Aol
flow gas Oz
PZT whute] 7]t ZHEE A&3E7] $lsked LTCC 71
base pressure None
*S Azstdh AzE 71RS AREske] e ;
- working pressure None
HEY " =13 “iiﬁl e W& HAe] PZT &b — -
rising time 10 [C/sec]
o AFEAS Fn TEE 5HS BAste] LTCC
cooling Nature
e PZT W] A% ARE $330] A% s
doll tiate] A+-skth
1st milling(24 hr) 2ud milling(24 hr)
*Solvent *Solvent AssinG .
*Powder *Binder Degassing Aging
2. Aalﬂ tgtéll *Dispersant *Plasticizer
Ayol AHEE LTCC 78S $58 /A4 2% ot
2 et A o] H ol AnorthiteAl €] glass Al2f g
Firing WIP Pre-Lamination
‘1] "4’ ‘OV‘HQ‘ Al,O3 -‘7]’ ‘?‘]3 (MLS—ZZC NEG CO *Binder burnout- ‘ *80°C ‘ *60°C Casting
< = 600°C (30 min) 250 bar #1000 (psi) e
Japan)a /\]_B_o]—o:] 100 [lﬂl—’] ]E A ﬂ 23 N\J‘* 4Z]- t—\t‘)(b(i"C(}l(lJlllElln '301111:1 *5 min
o] ANEE AHF3 7#s AZstArt. Aol A&

[s}
H 7139 ARAAFdE 29 1o YeR A A=E
LTCC 71%2 S2317] Ao olAlE, Wtk %<  Fig. 1. Fabrication process for the LTCC substrate.
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Fig. 2. XRD patterns of PZT thin films deposited at
various Oz mixing ratio.
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Fig. 4. XRD patterns of PZT thin films annealed at
various temperatures.
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Fig. 5. FESEM surface images of PZT thin films
annealed at (a) 500C, (b) 600°C, (c) 700C, and (d) 800C.

[m}
5 T~
—

_— T
£ o
=
g
-
$ 4 .
=
o0
E
S
~ o

34

2 T T T T

500 600 700 800

Annealing temperature o)

Fig. 6. Roughness of PZT thin films annealed at various
temperatures.
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Fig. 7. AFM images of PZT thin films annealed at (a)
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500C, (b) 600C, (c) 700C, and (d) 800C.
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