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Abstract

In this study, Pb(La,Ce)TiO; ceramics were manufactured for 20 MHz resonator application.
Electromechanical coupling factor(k,, ki), mechanical quality factor(Qm:, Qms) and dynamic range(D.R)
of thickness vibration mode were measured as the variations of £/t(length/thickness) ratio of ceramic
substrates. Mechanical quality factor(Qums) and dynamic range of third overtone thickness vibration
mode showed the highest value of 2,773 and 52.22dB at specimen S4(£/t=12), respectively. The
excellent temperature stability of resonant frequency suitable for resonator application was shown,
regardless of thermal shock.
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Fig. 1. Mechanical quality factor & electro-
mechanical coupling factor of

fundamental and third overtone mode
with the size of ceramic substrate.
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Table 1. Temperature stability of manufactured Pb(La,Ce)TiOs; ceramics.

Condition | Condition 1!
V£(0.3) Vc(0.3) AVF AvVe VF(0.3) Ve(0.3) AVE avVe
1.003 1.005 0.003 ~0.05 1.0006 1.0002 0.012 -0.47
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Table 2. Piezoelectric characteristics of fundamental and third overtone vibration mode with the size of
ceramic substrate.

Sample No Nig Ky Qo K Qi DR DRy Tel[T]
[dB] __ [dB]
s1 7924 0.464 65 0.158 210  47.22  26.23
s2 7938 0,446 293 0133 729  62.77 34.59
s3 7958 0.438 246 0.146 510  73.03 36.45 834
sS4 7946 0.463 442 0141 2773 7719  52.22
s5 7941 0.439 549 0139 588  76.21 37.28
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