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A Study on Temperature Stability of PZT Piezoelectric Ceramic
Resonators using Length Extensional Vibration

Seong-Hun Han®, Dae-Kwan Lim* and Gae-Myoung Lee**

ABSTRACT

The piezoelectric ceramic resonator using length extensional vibration rather than contour extensional
vibration in terms of the size is suitable for personal portable communication. In this paper. the ceramics of
the six  compositions, Pb(ZrTi«)0s + y[wt%1Cr:0; in which x=056(rhombohedral phase). 0.53
(morphotrophic phase). 0.50(tetragonal phase) and y=0, 0.3 in respective x were fabricated. Temperature
stability of length extensional vibration mode of those specimens was investigated. Both ceramic resonators of
the composition with x=056, y=0 and the composition with 0.53, y=03 had better temperature stability
frequency than the others. and thermal aging could improve temperature stability in only them.

Key words : piezoelectric ceramic resonator, length extensional vibration. temperature stability, thermal aging
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Fig. 1 The aspect of the standard specimen of
piezoelectric ceramic resonators for the
length extensional vibration according
to EMAS-6004 in Japan
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Fig. 2 Fabrication process of piezoelectric
ceramics
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Table 1 The symbol signs of the specimens
according to composition ratios and
Cr;0; addition

Cr04
0[wt%] 0.3[wt %)
56/44 Bl D1
PZT 33/47 B2 D2
30/50 B3 D3
m, ax o o

31. HR&Ee #H3}

Fig. 3o) £3 A - %9 w89 W vehy
Ak Cr:0:01 A7HEA & Al®MelM= Bl B2t
23 % vgdgo FAARLY BIAE Bt
Atk Cr,0,3718 AWM E Dlo] #3F ¥ #4
sdgoey D2 D3= 718 AL ¢ F AU 53,
Cr0;°1 A7He D29 53/4724M £3 & ¥&
Agol 7HE =3t

CIESSFEIE —— 234
1200 =23
1000 A
o 800 {
& 600 “ NN
T 400 : |
200
0 N
B1 B2 B3 ot e D3
Al|2|E

Fig. 3 Changes of relative dielectric constants
of the specimens according to
composition ratio and Cr;0; addition
before and after electric poling
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Fig. 4 Changes of electro-mechanical coupling
factors for length extensional vibration
of the specimens according to
composition ratios and Cr;0; addition
before and after thermal aging
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Fig. 6 Changes of temperature coefficients for resonant frequency of the specimens before

and after thermal aging
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Fig. 7 Changes of temperature coefficients for
resonant frequency of the specimens
according to Cr:0; addition
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