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Effects of Cr,0; Addition in PSS-PZT Piezoelectric Ceramics
for Surface Acoustic Wave Filter
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(Jae-I1 Hong - Eun-Young Son - Chang-Yub Park)

Abstract - To improve temperature stability, 0.05 Pb(Sni,2Sb1,2)Os - 0.35PbTiO3 -
0.60PbZrO3 + 0.4[wt%]MnQ: piezoelectric ceramics were manufactured with the
addition of Cr203 by Hot Press method. And the SAW delay line was fabricated and
effects of Crz203 to the propagation characteristics of SAW was investigated, and the
SAW filter was fabricated on C4 specimen added by 0.2[wt%] Crz03 whose
propagation characteristics of surface acoustic wave were the best and its frequency
characteristics was investigated. Electromechanical coupling factor(ks2) was 3.11[%]
and its temperature coefficient of the center frequency(Cso) was -21.27[ppm/°C] in C4.
The 31[MHz] SAW IF filter of C4 scarcely had diffraction phenomena and therefore it
was proper.
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Fig. 1 Structure of SAW delay line

Table 1 Classification of the specimens with added Cr.Q; weight

symbol T Cr;03[wt9% ] £ALx[C]
C1 0 ' 1150
C2 0.05 1150
C3 0.1 1150
C4 0.2 ! 1150
Cs 0.4 ‘ 1150
Cé 0.8 1150
[ c7 1.2 1150

44 A ZH min] Hot Pressings}# [psi]
60 4000
60 4000
60 4000
60 4000
60 4000
60 4000
60 4000
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Table 2 Piezolectric and dielectric characteristics of specimens with added Cr,0; weight

Sample Density B2 = * el =} =7} ko
No. | [g/em’) | ewe | oo T [um) [9%) One
C1 8.036 421 398 0.17 2.28 35.1 2092
C2 8.032 478 406 0.18 2.16 35.6 1206
C3 8.039 462 397 0.20 1.75 38.9 1548
C4 8.042 434 380 0.21 1.52 36.9 2307
Ch 8.024 482 422 0.42 1.30 35.1 2179
Cé 8.000 507 458 0.71 1.42 34.5 1815
C7 7.905 384 347 0.80 2.50 31.3 1920
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Table 3 Characteristics of frequency response

in SAW delay line

Sample | fo:MHz] | 4kgl<&4[dB] | 44 [dB/cm]
C1 23.50 ~29.303 3.96
C2 23.75 -38.5% 5.12
3 23.25 ~37.229 498
o 23.50 —27.474 3.82
| G L 23.75 ~32.267 4.1
Cé 2350 | —33.676 4.45
7| 233 ~31.589 4.30

Cr:0v7} B EH3 WEI§ PSS-PZTA 4HMztd20 vixe 9%

MARKER 23 S00 000. ODDMz
MAG (A ~27. 474dBm

REF LEVEL /7olv
-20. DD0dBm 4. 00DdB

"

START Q. OCOHz
AMPTD Q, Od8m

STOP 100 QOO0 000. DDOHz

a8 5wy Bws A4l Fae g
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Table 3 Properties of materials for SAW filter

A s Akl A #rdshEE [m/s) k(%] =A% [ppm/C]
LiNbO, Y, Z 3488 4.9 94
LiTaO0; Y, Z 3230 0.74 35

C4 # ¥ 2381 3.11 —21.27
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