EE C245/ME C218: Introduction to MEMS

Lecture 19w: Resonance Frequency

CTN 10/28/10

Lecture 19: Resonance Frequency
+ Announcements:
* Reminder: Midterm will be Tuesday, Nov. 2

* Reading: Senturia, Chpt. 10
* Lecture Topics:

* Reading: Senturia, Chpt. 10: §10.5, Chpt. 19
* Lecture Topics:

% Estimating Resonance Frequency

% Lumped Mass-Spring Approximation

%, ADXL-50 Resonance Frequency

% Distributed Mass & Stiffness

% Folded-Beam Resonator
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* The proof mass of the ADXL-50 is many times larger than
the effective mass of its suspension beams
% Can ignore the mass of the suspension beams (which
greatly simplifies the analysis)
* Suspension Beam: L = 260 um, h = 2.3 ym, W = 2 um
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* Procedure for determining resonance frequency:
% Use the static displacement of the structure as a trial
function and find the strain energy ‘W, at the point of

maximum displacement (e.g., when t=0, /o, ..) ,
% Determine the maximum kinetic energy when the beam i S ﬂqg(, my,n KI'V‘OHC wﬂ.

at zero displacement (e.g., when it experiences its
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maximum velocity)
% ies and solve for frequency

Gedf /’zan(ﬂv\wm Kz’i\e}fc E%J

@—c-g’ N(exsk) 2 Jyiei¥) S fa_,ﬂnz (x) shes& _F To jef f@@@w;
I/ && K
mex © WW\?;\
o y(x,t)=0L 174

I [ o[ M (ol
Y — v LLuhed
Velocity topographical mapping j‘b 2_[9 ‘4/[’)(9 ’)<)J'f
tom gyly1=, all @neryy in fo ruchi-e . ™ Rayloih- €%
I knalic (Jﬁace A= o) o= ver, &e? Mﬂ'{
(e, ‘L)< - iy @) Vo e pobfid g
B RNVS 0 donhy o't shwchund orodosd

Copyright © 2010 Regents of the University of California



EE C245/ME C218: Introduction to MEMS

Lecture 19w: Resonance Frequency

W = learm ovigldt
M - f‘/}tfdc‘*/b
@(m) ¢ [QJONG heg WIWQ! JL\‘?,:.Q

lbe-;o”":'w ’€o 'Iﬂﬁ Rt -Beomn M

Folded-beam I"
K x

truss w/
mass M;\

Anchor | - thickness

- Derive an expression for the resonance frequency
of the above structure
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* 6o through Module 10 slides 21-31 on your own
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