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Abstract: ZnO piezoelectric {ilms were deposited on polyimide substrates by reactive magnetron sput-
tering method, and flexible Surface Acoustic Wave( SAW) devices were prepared based on the ZnO
piezoelectric films. The flexible SAW devices show excellent resonant characteristics and two wave
modes, mode 0 and mode 1. The resonant frequencies of the SAW devices with a ZnO layer by thick-
ness of 4 m are 34. 4 MHz and 158. 5 MHz for the mode 0 and mode 1, and corresponding acoustic

phase velocities are 1 100. 8 m/s and 5 072 m/s, respectively. The Mode 0 is Rayleigh wave, while the
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Mode 1 is a new high frequency mode. The ZnO piezoelectric films with different thicknesses were de-

posited for preparing the SAW devices, and the effects of ZnO film thicknesses on the SAW devices

and the new mode were analyzed by Finite Element Method. The results show that the new high fre-

quency mode is not the Sezawa wave produced on the traditional hard substrate but is a S, Lamb wave

with a substrate. Moreover, the Comsol was used to simulate and analyze the vibration and surface

displacement of the Mode 1 with PI or without PI substrates and the results indicate that the vibration

and surface displacement of the Mode 1 is in agreement with that of S; Lamb wave, which validates

that the new mode is S, Lamb wave.

Key words: Surface Acoustic Wave(SAW) device; flexible substrate; polyimide substrate; piezoelec-

tric film;wave mode;Lamb wave
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