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Effect of CuO on the Microstructural and Electrical Properties of
(Pb)(La,Nd)TiO3 Ceramics

Abstract

In this study, microstructural and electrical properties of (Pb)(LaNd)TiOs; cerramics were
investigated as a function of CuQ addition. Taking into consideration Te¢ of 325C, dynamic range of
49dB( at the wafer form) and density of 7.71g/cm,it can be concluded that the specimen S2 sintered at
1200Cis the best for the resonator application,

Dynamic characteristics of energy-trapped 20MHz SMD type resonator as a function of internal dot
size variation were also investigated. Dynamic range characteristics showed the highest value of
60.72dB at S2-4(dot size 1.13mm).
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Table 1. Sample No. (d°1¥ 27 18mm)
Samolel o1 | s | s3 | sa | s5
No
CuO
7} 0 0.25 0.5 0.75 1

(SMD type resonator)

Sample
s2-1 | s2-2 | s2-3 | s2-4 | s2-5
No
Dot
. 0.95 0.98 11 1.13 1.25
size
¥ 2.0z gz,

Table 2. Etching solution & condition.

Etching 49 CrO; + HyS04(aq.) 2min
Photo
OH3 10min, 1707 B HE
Resist #174 NaOHs 10min, 170C 108 &

(@™ =2, bM2tz|E, cf 283, dicap, ebase)
(@ HET=

cap _L
(MT)
base—t
0,810.2

2.7£0.2

(b) 2l z=ulolefal &

a3 1. Aty #@zuelE e X4 R px
Fig. 1. Dimension and structrue of SMD- type
ceramic resonator
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Fig. 2. X-ray diffraction pattern.
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Table 3. Variation of dielectric constant and
curie temp.as a function of CuQ addition.

Sample No.| Sl S| 83 | 84 | S5

ielectri
Dielectric |\ ooy | 211 | 184 | 185 | 204
constant
Grain size

067 | 1.18 | 148 | 149 | 1.87
[gm]

Tc 329 | 325 | 323 | 318 | 325
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Fig. 3. Variation of grain size and c¢/a as a
function of CuQ addition.
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Fig. 5 Density with the sintering temperature.
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Fig. 6 Variation of C with dot size.
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Fig. 7 Variation of dynamic range with dot size
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Table 4. Piezoelectric and resonant characteristics of sample as a function of dot size variation.

dot size

[mmi Fr Zr Fa Za

¢ aq, K

t (pF) m

0.95 19.94 61.30 20.06 22365.0

51.24 0385 7.45 1828 11.9

0.98 1992 48 2003 18290.0

5162 038% 8 1956 11.7

1.1 19.92 36 2003 18531.0

5423 038 10 2097 11.3

1.13 19.92 27.75 20.03 30158.0

60.72 038 11 2887 113

1.25 19.82 24.30 20.03 20863.0

58.68 0385 12 2621 11.3

38 9. SMD¥Y =],
Fig. 9 SMD type resonator.
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