*

WEREERIFRE COWRELISMT 25
G N- 0

Research on Surface Acoustic Wave Oscillators and
their Stabilization

Shokichiro Yosuikawa
Wide application has been predicted for SAW oscillators because of their simple fabrication capability and direct

oscillation in the UHF band. However, an oscillator stable over a wide temperature range has been difficult to
nanufacture because of the lack of substrates with low-temperature coefficient over a wide temperature range. To

overcome this difficulty, several temperature compensation metheds have been investigated, including the usage of

composite materials, parallel and series connected delay
compesation technique that does not require external el
modification. It is shown that a significant improvement in

lines, and ovening. This paper introduces a novel

ectrical companents and complex SAW transducer

temperature stability can be achieved by connecting

muitiple SAW renonators with a simply structured IDT, providing these resonators have different temperature

characteristics. Since these resonators may be fabricated on

using photolithography.

a single substrate, the oscillator can be massproduced

Many implementations are possible. such as using an arbitrary number of resonators, or combining second and
higher order temperature coefficient substrates. This paper illustrates the principle by considering the advantages
of using two resonators with second-order temperature coefficients. By using resonators on 35° and 46" rotated Y-cut
quartz substrates, a temperature stable oscillator has been obtained which has less than 2x107* frequency variation

over a 60°C temperature range.
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Table 1 Design parameters of SAW resonators

used in the experiments.

[} N
Sub- ?T NO | periodic 10”'. Me::
strate o ( *} length apping (
paris length thickness
Resonator | 35'vot 20.07
, 1.000 0.5mm 0.2um
I Y-X am
Resonator | 46*rot 1.000 20 R
I vox . T Smm | 0.2um

(%) 400 reflecting grating Al strip is placed in order to
reduce side lobe,
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Fig.17 Temperature dependance of single

resonator SAW oscillators.

Table 2 Characteristics of SAW resonators used in the experiments (%)

Resonant Freq. (MHz) Anti Res. Freg(MHz) Resonant @ Anti Res. @ Cr G
Resonator [ 157.015 157,094 13,000 20,000 25pF 0.025pF
Resonater 1 157.012 157 .099 20,000 23,000 25pF 0.028pF
(* ) Measured at room temperature (20°C)
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