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o0 IMS Introduction & Motivation
5G Bands

. New types of technologies

Sub-6 GHz Bands 5G mmWave Bands
—
Sub-1 to 6 GHz bands 24 to 52 GHz bands
* Re-using 4G bands * High data rate
* Wide coverage area * Low latency
* Spectral efficiency e Large millimeter wave bandwidth
* Crowded spectrum  Abundant spectrum resources
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Piezoelectric materials
o Metal
Silicon oxide
mmm Poly/a-silicon
s Silicon
FBAR
BB EBEE BB RBEE °Highfrequency

* High k?

* High Q and low loss

* Ultra-thin film with
high quality

This work
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* High phase velocity v, up to 40 km/s
* High k? at high frequencies
* Spurious-free modes design

AMTT-S
|EEE MICROWAVE THEORY &
7 TECHNOLOGY SOCIETY



oniMS Resonator Design

Connecting Minds. Exchanging Ideas.

~ 35 _ 20.62 T T T 10
T T
O30} (5 20.60
> -
c 25 O 20.58 . 9
(D) QO ‘ <
S5 S 8\/
E’- 20 S 20.56 N
- T N
= 15F 2 20.54 18
G

c c
| S 2052
a )
- . . ™ 20.50

0.01 0.02 0.03 Y0 10 20 30 me

Thickness/Wavelength (h /A,) Longitudinal Wavelength A (um)

* h,,/A,<0.01 for 20 GHz above design
* f. exhibits weak dependency on wavelength
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1. Start with POl substrate 4. ICP for LINbOS3 etching
Il T .
- 1 ]

2. Top electrodes deposition 5. Resonator release using BOE

3. Definition of etch mask
FTT . .
. . LINbO, W SIO,

]
Au Si
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Release Window

!

* LiNbO, etching profile over 74°
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Measurement
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e At 20 GHz, Qs close to 500, k
30, the highest value among reported for super hlgh

frequency operation
* Spurious-free characteristics in wide band
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Compared to Reported Resonators

SAN DIEGO
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This work
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* A3-Mode lamb waves in 128° Y-cut LiNbO, possess high
phase velocity

* Improving device performance by design and process
optimization

* The A3-mode resonator implemented demonstrates Q,
close to 500, k. > 6% and FoM > 30 at 20 GHz

* Realizing High Q, of A3-mode due to introduction of poly-
silicon
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Thanks for your attention!
Question?
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