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CazTaGasSi,014 (CTGS) single crystal belongs to 32 point group and possesses a number of
unique piezoelectric characteristics. The large magnitude of the piezoelectric modulus di4 and
small frequency deviation of thickness shear mode in the wide temperature range (the tempera-
ture coefficient of frequency of the second order (TFC®) is close to —63.5 ppb/°C?)* enable its
application in the development and manufacture of piezoelectric devices operating at high tem-
perature. In this work, the main piezoelectric parameters and frequency versus temperature char-
acteristics (FTC) for rotated X-cuts operating in a face shear mode were investigated.

The orientation of CTGS crystals and cuts notation were made according to the negative value of
piezoelectric modulus di; for right-handed crystals. The plates had square shape and were lapped
with 10pum Al,Og3. Ir electrodes were deposited on parallel main faces of the samples. The im-
pedance characteristics of piezoelectric vibrators were measured using Agilent HP 4294A im-
pedance phase-gain analyzer.

The largest coupling factor k'14=21.1% was found for (XY1t)9°-cut. Fig. 1 shows the deviation of
resonance frequency for rotated (XY1)-9° -cut in the temperature range from 25° up to 900°C. It
can be seen that the FTC has a departure from a quadratic parabola (dashed curve) which is un-
typical for langasite family crystals. Fig. 2 gives the variation of the turnover temperature of
FTC as a function of rotation angle around X-axis from -20° to 30°. The maximum value of the
turnover temperature point T=578 °C corresponds to (XYt)9°-cut.
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Fig. 1: FTC of (XYt)-9°-cut. Fig. 2: Turnover temperature as a function of

rotation angle around X-axis.
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