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e’ _ Acoustoelectric (AE) Interaction

 Carriers and surface acoustic wave (SAW) interact though a
mutual quasi-static electric potential due to piezoelectricity
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'* Gain Dependence on Electric Field
U Gain in a delay line through the AE effect

1Max Gain Dependence and Voltage
Requirements
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i Sest Fabrication Flow

EIProcess flow utilizing a Ill-V epitaxial semiconductor stack bonded

to a Y-cut LiNbO3 wafer
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.’ Device Characterization and

Measurement
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O RF and electrical resistance measurements set system parameters.
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' Device Design for Y-cut Z-Propagating
L Impedance matching in Send Receive Device: L=1mm, N ..., =60,

pitch=10.5um, Aperture=210um
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'™ _Electronic Gain With Rayleigh SAW
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- Zero field attenuation to
extrapolate gain
predicts large gain
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Y-Cut X-propagation%! ealev SAW (1 %AW\ Amnlifier
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“™Comparison Between SAW and LSAW
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Eomparison Between SAW and LSAW
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™Noise Competition In Gain Roll Off Region

dGain in a short distance is sufficiently large that noise
saturation effects come into play Noise saturation
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o Best Performer LSAW
dConfirm KT2 by measurmg AE current
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Power Optimization

O Trade off between long devices needing more power for 0dB and short

devices burning up power with a fixed AV ;5
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= Device Lengths are near optimal values

= Optimal dissipation is not the only consideration
= Longer devices need more voltage
= But dissipate less power per unit volume
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Conclusion

e Given overview of gain via AE
interaction

e Proposed a scalable fabricatio
method based on wafer-scale

n
bonding

of InGaAs and Lithium Niobate

e Demonstration of strong gain
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— Terminal gain with LSAW

e Next step steps:
— 41%0r 64° cuts
— SPUDT
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