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* Once the mode shape is known, the lumped parameter
equivalent circuit can then be specified
* Determine the equivalent mass at a specific location x using
knowledge of kinetic energy and velocity
Am2Z Location x
Beam Resonator Equivalent Circuits S - Fwe
(Pretty Much the Same Stuff) — ==
r‘f i Density
Maximum Kinetic Energy _\
Yod fw{x) dx
. K.E. N
Equivalent Mass = M, = 7=
v w2
Maximum Velocity @ location x Maximum Velocity Function
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* We know the mode shape, so we can write expressions for * Stiffness then follows directly from knowledge of mass and

displacement and velocity at resonance resonance frequency
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fuz Location x b=z Example: Polysilicon w/ ¢=14.9um,

] W=6um, h=2um — 70 MHz
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L i Keq(node) = oo
//’* Keq (X) = @3 Mg (X) K.(0) = 19,927 N/m M, (node) = =
M,(0) = 1.03x10-13 kg C.(node) = =

K.,(¢/2) = 53,938 N/m

% Keq(X) I "N12 Ay’
—~J ijo[u(x )2 dx D Nl
Meg(X) | = Mg, (X) = 5 S M.,(¢/2) = 2.78x10°3 kg
F— [u()] r
Ceq®) D, M ¢, (X) c (0)/: 5.66x10-9 kg/s
S~ Ceq( ) q eq ~
Q C.(¢/2) = 1.53x10°8 kg/s
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