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Abstract To investigate the SAW properties of GaN films on c-plane sapphire substrates, we carried out both the
experimental measuring and theoretical calculation. The experimental characterization of SAW propagation properties
was performed with a linear array of interdigital transducer (IDT) structures, while SAW velocities were calculated by
matrix methods. HVPSAW mode with the propagation velocity over 10,000m/s and PSAW mode as well as GSAW
could be observed in experimental determination. These results were verified by matching with the theoretical calcu-
lation.
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Fig. 1. Schematic diagram of GaN/sapphire SAW device.
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Fig. 2. A layer structure of GaN/sapphire.
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Fig. 3. IDT pattern fabricated by wet etching.
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Fig. 4 HRXRD pattern of Mg-doped GaN/sapphire.

Fig. 5. SEM micrographs of GaN/sapphire.
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Table 1. Elastic Modulus of GaN
C.»,-Z(GPa) Cu Cr2 Cis Cs Cu Css
a. Needle like bulk GaN® 390 145 106 398 105 1225
b. GaN plate® 377 160 114 209 814 109
¢. GaN on sapphire'® 370 145 110 397 90 1125
d. GaN on sapphire'” 365 135 114 381 109 115
e. GaN on sapphire'® 373 141 80.4 387 93.6 118
f. GaN single crystal'? 396 144 100 392 91 126
g. GaN single crystal'? 367 135 103 405 95 116
h. GaN single crystal'? 350 140 104 376 101 115
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Fig. 6. The calculated velocity dispersion of the Oth mode SAW
(line) with reported elastic moduli and the measured one plot-
ted in circle,
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Fig. 7. Measured frequency response of GaN/sapphire SAW
Filter with 6#m wavelength and kH GaN=4.29.
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Fig. 8. Measured frequency response of GaN/sapphire SAW
Filter with 6pm wavelength and kH GaN=2.2
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Fig. 9. The calculated(line) and experimental(circle) SAW ve-
locity of undoped(open) and Mg-doped(closed) GaN/sapphire
as a function of kH. The propagation direction is <1120>.
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Fig. 10. The calculated(line) and experimental(circle) SAW ve-
locity of undoped(open) and Mg-doped(closed) GaN/sapphire
as a function of kH. The propagation direction is < 1100> . Hori-
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