Accepted Manuscript

Title: A Second Harmonic Based Resonance Characterization
Method for MEMS Electrostatic Resonators

Authors: Eren Aydin, Furkan Gokce, Mustafa Kangiil, Ozge
Zorlu, Haluk Kiilah

PII: S0924-4247(17)32131-3

DOI: https://doi.org/10.1016/j.sna.2018.03.013
Reference: SNA 10679

To appear in: Sensors and Actuators A

Received date: 24-11-2017

Revised date: 7-3-2018

Accepted date: 12-3-2018

Please cite this article as: Aydin E, Gokc¢e F, Kangiil M, Zorlu O, Kiilah
H, A Second Harmonic Based Resonance Characterization Method for
MEMS Electrostatic Resonators, Sensors and Actuators: A Physical (2010),
https://doi.org/10.1016/j.sna.2018.03.013

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.sna.2018.03.013
https://doi.org/10.1016/j.sna.2018.03.013

A Second Harmonic Based Resonance Characterization Method
for MEMS Electrostatic Resonators

Eren Aydin1?, Furkan Gokee 2, Mustafa Kanguil2?, Ozge Zorlu °, Haluk Kiilah #°

& Department of Electrical and Electronics Engineering, Middle East Technical University, Ankara, Turkey
® Mikro Biyosistemler Elekeronik Sanayi ve Ticaret A.S., Ankara, Turkey

¢ METU-MEMS Research and Application Center, Ankara, Turkey

! Corresponding author. Email: eaydin@mems.metu.edu.tr
! Currently with Ecole Polytechnique Federale de Lausanne, Lausanne, Switzerland

HIGHLIGHTS

e A second harmonic based characterization method for MEMS electrostatic resonators

e Elimination of resistive and capacitive feedthrough currents without differential topologies
o Enhancement of the quality factor (Q) of the resonating system at the same time

o Experimental verification of the proposed method with a lateral-mode MEMS resonator

e Measured enhancement of the Q by 65% and of signal-to-background ratio by 34.6 dB

Abstract

This paper presents a novel read-out approach both for eliminating parasitic feedthrough current and for enhancing
the quality-factor (Q) of the resonating system at the same time. A new resonance characterization method based on
sensing second harmonic component of the resonators was developed. Utilizing this method, the feedthrough current

was eliminated and signal-to-background ratio was increased from 0.9dB to 35.5dB. Furthermore, the Q of the
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