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Notation

List of symbols

symbol meaning unit
A overlapping area between two plates m2

�B magnetic flux density generated by input
currents

T

Br radial component of the magnetic flux den-
sity generated by input currents

T

C capacitance F
dpp distance between two SU-8 posts μm
dcp distance between SU-8 post and capillary μm
FLev levitation force N
Fr radial component of Lorentz force N
Fp electrostatic force between two plates N
f frequency of input current Hz
fc resonance frequency of a coil Hz
GPM proof mass weight N
g proof mass thickness μm
h levitation height μm
hcoil coil height μm
I0 input current amplitude A
I1 inner coil current A
I2 outer coil current A
i eddy current A
iϕ ϕ-component of eddy current A
J eddy current density A m−2

kl vertical stiffness N m−1

ks lateral stiffness N m−1

kϕ angular stiffness N m rad−1
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Notation

symbol meaning unit
ksϕ cross-stiffness N m−1

L inductance of a coil H
L1,2 mutual inductance H
LPM proof mass inductance H
m mass of proof mass kg
N number of windings
p pitch between two adjacent windings μm
r displacement in the radial direction μm
R resistance ohm
r1 inner coil radius μm
r2 outer coil radius μm
rcoil coil radius m
rPM proof mass radius μm
t time s
V voltage V
W suspension energy W
Z impedance ohm
z displacement in the vertical direction μm
δ skin depth m
ε0 the free space electrical permittivity F m−1

εr relative permittivity
μ0 magnetic permeability N A−2

μr relative magnetic permeability
δ skin depth m
Ω volume of the proof mass m3

Φ magnetic flux Wb
σ conductivity of the proof mass S m−1

ω angular frequency of input current Hz
ξ induced electromotive force V
L Lagrange function of the suspension W
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List of abbreviations

abbreviation meaning
2D two dimensional
3D three dimensional
AC alternative current
Al aluminium
Au gold
Cr chromium
Cu copper
DC direct current
DRIE deep reactive ion etching
EDX energy-dispersive X-ray spectroscopy
EMF electromotive force
FEM finite-element method
Fe iron
IR infrared
MEMS micro-electro-mechanical systems
MIS micromachined inductive suspension
Ni Nickel
PCB printed circuits board
PECVD plasma enhanced chemical vapor deposition
PM proof mass
PMC polymer magnetic composite
rms root mean square
SMD surface mounted device
Zn Zinc
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