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Abstract

High-temperature-resistant inertial sensors are increasingly requested in a va-
riety of fields such as aerospace, automotive and energy. Capacitive detection
is especially suitable for sensing at high temperatures due to its low intrinsic
temperature dependence. In this paper, we present high-temperature measure-
ments utilizing a capacitive accelerometer, thereby proving the feasibility of
capacitive detection at temperatures of up to 400 ◦C. We describe the observed
characteristics as the temperature is increased and propose an explanation of
the physical mechanisms causing the temperature dependence of the sensor,
which mainly involve the temperature dependence of the Young’s modulus and
of the viscosity and the pressure of the gas inside the sensor cavity. Therefore
a static electromechanical model and a dynamic model that takes into account
squeeze film damping were developed.

Keywords: high temperature, harsh environment, inertial sensors, capacitive
detection, accelerometer

1. Introduction

Sensors working at high temperatures are of great interest in an increasing
number of applications and markets [1]. In automotive applications, detec-
tion of temperature, pressure and vibrations close to the engine are essential
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to improve its efficiency and reliability [1]. The wide operating temperature
range of engines, -40 ◦C to 200 ◦C [2], poses additional constraints in terms
of temperature drifts and sensor reliability under thermal cycling compared to
a continuous operation at a fixed high temperature. Measurement of tilt and
vibrations in drilling tools at up to 200 ◦C are important for the oil and gas
industry [3, 4]. In aerospace technology, intelligent propulsion systems rely on
continuous monitoring and adjustment of combustion conditions to decrease
maintenance, increase safety and improve performance. This requires the use
of electronics and sensors that are working above 300 ◦C and up to 600 ◦C [5].
Moreover, some environments encountered in space exploration are intrinsically
harsh. For instance, the deployment of a lander on Venus has to be based on
the availability of electronics and sensors suitable for long-term operation at 460
◦C [1].

Capacitive inertial sensors are especially attractive for high-temperature ap-
plications because of the inherently low temperature dependence of the capaci-
tive sensing principle [1]. Indeed, capacitive inertial sensors rely on the change
of electrical capacitance induced by a variation of the separation between two
electrically biased plates or of their overlapping area when an external accelera-
tion or angular rate is applied, and both quantities are only weakly dependent on
temperature, mainly through thermal expansion of the solid sensor parts and of
temperature-induced changes in the Young’s modulus. This is an important ad-
vantage compared to e.g. piezoresistive transduction, in which the strong tem-
perature dependence of the piezoresistive coefficients results in non-negligible
temperature drifts of the output resistance that need to be compensated [6, 7]
or eliminated by operating the piezoresistors at constant temperature, e.g. by
utilizing micro-heaters [8]. Piezoelectric sensors are less sensitive to tempera-
ture and have been demonstrated for operation at up to 1250 ◦C [9], but they
show a band-pass response that limits their sensitivity at low frequencies [10].

Although capacitive detection appears to be in principle well suited for in-
ertial sensing at high temperatures, several technological challenges need to be
addressed in order to ensure that the sensor properly operates at extreme tem-
peratures. First, all involved materials need to be mechanically and electrically
stable along the desired operating temperature range. Secondly, if different ma-
terials are coupled, it is essential that their thermal expansion coefficients are
reasonably well matched in order to not induce cracks, bending or unwanted
displacements of the proof mass or of the cantilever spring as the temperature
changes. These requirements can pose severe constraints on the choice of the
materials and on the fabrication process, and such constraints are potentially
part of the reasons why no capacitive inertial sensor for temperatures above
175 ◦C has been demonstrated [11] and, as a consequence, no investigation of
the phenomena that affect the behaviour of capacitive inertial sensors at high
temperature has been performed.

Here, we present our measurements performed on a capacitive accelerometer
at high temperatures of up to 400 ◦C. For our experiments we use the bare
silicon MEMS sensor die from a commercial single-axis accelerometer module.
While the packaged sensor module can operate only up to 125 ◦C, the bare
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sensor die is mostly made of silicon and does not contain any active electronic
device, thus it can withstand temperatures of above 400 ◦C. In this paper, we
first describe the sensor structure, with special emphasis on the design elements
that are most likely to have a strong impact on the temperature dependence.
Secondly, an electromechanical model is developed to gain insight in the sensor
response and possible causes for temperature drifts. Static and dynamic mea-
surements of the sensor at different temperatures are presented and a physical
interpretation is provided. Our findings prove the feasibility of capacitive de-
tection for temperatures of up to at least 400 ◦C and they will be useful to
improve the quality and the reliability of future designs for capacitive inertial
sensors that can operate at high temperatures.

2. Accelerometer structure and model

Sensors composed of a small set of materials, all of which stable at high
temperature, are expected to provide the best performances under wide tem-
perature ranges as stresses and bending due to mismatches of thermal expansion
between materials are limited. As for the main structural material, silicon rep-
resents a promising candidate as it is mechanically stable at temperatures of up
to at least 500 ◦C [12]. Therefore, we have performed our measurements on a
capacitive accelerometer (Colibrys MS9002.D MEMS sensor) whose structural
design and materials are depicted in Figure 1.

(a) (b)

Figure 1: (a) 3D model of the accelerometer and (b): Schematic of the accelerometer cross
section.

The accelerometer is composed of a stack of three fusion-bonded silicon
layers. The central wafer is structured on both sides by silicon etching to release
the mass and to obtain the spring, which consists of a thin silicon cantilever
clamped at one edge. An SEM image of the top view of the spring-mass system
of the accelerometer is shown in Figure 2. The top and bottom wafers enclose
the spring and the mass in a sealed cavity and constitute the fixed electrodes
of the differential capacitors. The cavity contains a low-pressure atmosphere
that allows controlled viscous squeeze film damping. With this configuration,
the mass is moving vertically when an out of plane acceleration is applied, and
this results in a change of the widths of the top and bottom gaps and thereby
of the related capacitances.
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Figure 2: SEM image of the top view of the spring-mass system, after removal of the top
wafer.
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The sensor is made of silicon except for an approximately 1 µm thick layer
of SiO2 on the surfaces of the top and bottom wafers facing the central wafer,

as revealed by Energy Dispersive Spectroscopy (EDS) analysis. This structure
ensures electrical insulations between the wafers and avoids short circuits be-
tween the proof mass and the fixed electrodes in case of pull in [13]. In addition,
a carbon-based thin layer is present on all the surfaces inside the cavity, func-
tioning as an anti stiction layer [14]. All the electrical connections between the
movable and static electrodes and the respective aluminium pads are provided
by the silicon substrates. No diffusion is expected to occur from the metalliza-
tions up to at least 500 ◦C [15].

Figure 3 depicts the capacitive model of the sensor as seen from the external
terminals. Subscripts t and b denote top and bottom capacitances respectively.
Each of these is in turn decomposed in a parallel and a gap capacitance, denoted
by subscripts p and g, respectively. The parallel capacitances are associated
to the interfaces between the bonded substrates with the intermediate SiO2
layer and to the parasitic capacitances between the pads. The gap capacitances
are the only capacitive components that depend on the acceleration, with the
dependencies resulting from the changing air gaps between the mass and each
of the fixed electrodes (top and bottom).

Cpb Cgb

Cpt Cgt

Figure 3: Proposed model for the accelerometer capacitances as seen from the external ter-
minals.

To describe the effects of varying temperature on the system response, an
electromechanical model of the accelerometer has been developed. The model
was also used to provide an interpretation of the measurement results obtained
by moving the proof mass with an electrostatic force. Since the proof mass
constitutes most of the system mass, applying a force F = ma on the proof
mass only, m being the mass of the proof mass, produces essentially the same
results as applying an acceleration a to the entire system. The model equations
that have been derived are thus expressed in terms of F instead of a as this makes
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the model applicable also when the mass will be displaced by an electrostatic
force.

To qualitatively describe the motion of the spring-mass system and to select
the relevant quantities to be included in the semi-analytic model, a 3D Finite
Element (FE) model in COMSOL Multiphysics 5.1 has been used. Figure 4
shows the geometry that has been simulated and Table 1 depicts the geometrical
parameters that have been used for the model. By taking advantage of the
symmetry of the device, only half of the spring-mass system was simulated.
Silicon has been modelled as an isotropic material with a Young’s modulus E =
E110 = 169 GPa and a Poisson’s ratio of ν = 0.0642 [16]. This approximation
has been chosen instead of a fully anisotropic model because it reduces the
number of parameters to be considered in the subsequent semi-analytic model
while providing results that deviate by less than 3% under typical loads for this
device according to our FE simulations.

Figure 4: 3D geometry and reference system used for the modelling of the accelerometer.

For accelerations of up to 1 g, all the bending is concentrated in the spring,
while the mass undergoes only a rigid translation along z and rotation around
y. Because of the mass rotation, the gaps change linearly along the mass length.
Although the tilt angle of the mass is very small, approximately 10−4 rad for a 1
g acceleration, an lx that is three orders of magnitude larger than the expected
gaps results in a non-negligible gap difference at the two ends of the proof mass.
Therefore, both the mass vertical displacement at the bottom-left corner of the
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Mass length lx 1.83 mm
Mass width ly 1.53 mm
Mass thickness lz 375 µm
Spring length lb,x 0.735 mm
Spring width lb,y 1.49 mm
Spring thickness lb,z 24 µm
Slanted sidewalls angle α 51◦

Table 1: Geometrical parameters of the spring-mass system simulated in COMSOL. Mass
length and mass width refer to the top and bottom boundaries.

movable plate as highlighted in yellow in Figure 4, ∆z, and the tilt angle β,
identified by p = tan(β), are needed to describe the motion of the proof mass.
With the notations shown in Figure 5, the gap changes linearly along the x axis
from g0 − ∆z to g0 − ∆z − plx, where g0 represents the nominal gap, i.e. the
uniform gap width when no force is applied to the proof mass.

According to the FE model, at steady state and for accelerations of up to 1
g, ∆z and p can be expressed as:

(1a)∆z = czF

(1b)p = cpF

with cz = 1.92× 10−3 m/N and cp = 3.57 N−1.

Figure 5: Reference frame used to derive the capacitance and the electrostatic force in the
sensor.

The presence of the SiO2 layer and the non-negligible mass tilting result in
an electric field, and thus a capacitance and an electrostatic force, which deviate
significantly from the common assumption of a parallel plate capacitor with a
single dielectric. Tay et al. derived the expressions for the capacitance and the
electrostatic force in a tilted plate capacitor with a single dielectric [17]. With
the notations given in Figure 5, the capacitance and the electrostatic force can
be expressed as:
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(2a)Cg = ε0
ly
p

ln

(
g0 −∆z

g0 −∆z − plx

)
(2b)Fel = ε0

lxlyV
2

2(g0 −∆z)(g0 −∆z − plx)

For this sensor, which contains a SiO2 layer (thickness tox = 1µm, dielectric

constant εox = 3.9ε0) in series with the air gap, the charge per unit area on either
the movable or the fixed electrode can be computed as σ(r) = εE(r), where the
electric field E(r) can be derived by taking into account the continuity of the
perpendicular component of the electric displacement D at the interface between
air and SiO2. This results in:

σ(r) = ε0εox
V

ε0tox + εoxβr
(3)

By applying the same procedure described by Tay et al., with σ(r) given by
Equation 3 and for small β, the capacitance and the electrostatic force with an
SiO2 layer can be expressed as:

(4a)Cg = ε0
ly
p

ln

(
εox (g0 −∆z) + ε0tox

εox (g0 −∆z − plx) + ε0tox

)
(4b)Fel =

ε0ε
2
oxlxlyV

2

2 (εox (g0 −∆z) + ε0tox) (εox (g0 −∆z − plx) + ε0tox)

It is worth noting that Equations 4a and 4b can be obtained from Equations
2a and 2b by replacing g0 with geq = g0 + ε0

εox
tox. This involves that g0 and tox

cannot be obtained independently only by fitting the electrical measurements.
For ∆z � g0 and ∆z + plx � g0, Equation 4a can be further simplified as:

Cg ≈ ε0
lxly

geq −∆z − plx
2

= ε0
lxly

geq −
(
cz +

cplx
2

)
F

(5)

which is equivalent to a parallel plate capacitance whose gap corresponds to
the gap in the middle of the proof mass along x and where the transduction of
F to Cg can be essentially accounted for by a single compliance c = cz +

cplx
2 =

5.19× 10−3 m/N.
Tilting of the mass p and vertical displacement of the mass ∆z resulting

from a static voltage V can be obtained by solving Equations 1a, 1b and 4b
iteratively. Additional forces, due for instance to gravity, can be easily taken
into account in the F term in Equation 1a and 1b. Once convergence is reached,
the resulting Cg can be calculated according to Equation 4a.

The dynamic behaviour of the accelerometer will be strongly influenced by
the fluid in the sensor cavity as it reacts to the mass motion. This effect, known
as squeeze film damping, is described by the Reynolds equation, a non-linear
partial differential equation [18]. Blech et al. linearized and solved this equa-
tion under the assumption that the mass displacement is parallel to the fixed
electrode and small compared to the average gap, and that the pressure change

8



induced by the motion is small compared to the static pressure. Under these
assumptions, the force can be decomposed in a viscous and a damping term,
in phase with mass velocity and displacement respectively, which depend on
frequency, geometry (gap and plate area) and gas properties (pressure and vis-
cosity) [19]. These forces have been taken into account in an electrical equivalent
model for a capacitive accelerometer by Veijola et al. [20], which will be used
here to provide an interpretation of the frequency response of the accelerom-
eter, assuming that mass tilt can be neglected from the point of view of fluid
dynamics inside the cavity.

3. Measurement results and discussion

The accelerometer die has been characterized on a probe station containing
a high-temperature chuck (Signatone S-1060R). The characterization was done
at room temperature and between temperatures of 100 ◦C and 400 ◦C with
50 ◦C steps. For each temperature, two C(V) curves (for the top and bottom
capacitances) and a frequency response have been collected. No significant
thermal hysteresis has been observed from these measurements.

25 ◦C 100 ◦C 150 ◦C 200 ◦C 250 ◦C 300 ◦C 350 ◦C 400 ◦C
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Figure 6: C(V) curves measured on (a) top and (b) bottom capacitances of the accelerometer.

For the C(V) measurements, an LCR meter (HP 4284A, Cs-Rs model, long
integration time, 1 MHz signal with 100 mV RMS amplitude) was used to
measure top and bottom capacitances. Before every measurement, an open
compensation has been performed with the probes raised above the pads. The
LCR meter was controlled by a LabVIEW interface that logged the measured
capacitances while the DC bias was swept from 0 V to 2 V and back again to 0
V with 50 mV steps. Since no hysteresis has been found in this voltage range,
the forward and backward curves have been averaged.

As it can be seen in the measured C(V) curves in Figure 6a and 6b, the
top capacitance decreases with temperature, whereas the bottom capacitance
increases. Based on the model developed, temperature could affect the sensor
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through a change in all the physical dimensions because of thermal expansion.
The average linear coefficient of thermal expansion of silicon between 25 ◦C
and 400 ◦C is 3.42 ppm/◦C [21, Equation 5], resulting in a relative expansion of
0.13%. Since all the capacitances and the electrostatic force are proportional to a
length (c.f. Equation 4a and 4b respectively), an increase in all the capacitances
and a progressive bending of the C(V) curves are expected as the temperature
increases. The relative expansion of 0.13% is however not enough to explain
the decrease in the top capacitance, while the bottom capacitance follows the
opposite trend with temperature, increasing instead of decreasing.

A second effect could occur through changes in the transduction constants
cz and cp and therefore in the compliance c = cz +

cplx
2 . Indeed, the FE model

revealed that both thermal expansion and changes in the [110] Young’s modulus
can affect c. In particular, the finite element model showed that a 1% increase
of all the geometrical dimensions or of the [110] Young’s modulus results in
a -1.18% and -0.99% change of c, respectively. Between the two effects, the
latter is expected to be dominating as the Young’s modulus of silicon along the
[110] direction decreases by 6% from 25 ◦C to 400 ◦C [22, Section 5]. This
results in a 6% increase of c, which is more than one order of magnitude larger
than the effect on c due to thermal expansion of silicon. A more compliant
spring will result in an increased mass displacement under the influence of the
gravity of Earth, which can explain the increase of the bottom capacitance
and the decrease of the top capacitance as the temperature increases. Secondly,
electrostatic forces caused by the same voltage would cause larger displacements,
resulting in an increased change of capacitance along the C(V) curves as the
voltage is increased. In the measurements, this trend is especially evident for
the bottom capacitance.

To obtain quantitative information from the measurements and to test the
hypothesis of temperature-induced spring softening, the curves have been fitted
with the equations developed in Section 2. In particular, the nominal gap width
g0 and the parallel capacitance Cp have been constrained to be identical for
all the measurements corresponding to the same capacitance (top or bottom),
as they are physically not expected to change with temperature. On the other
hand, the compliance has been allowed to change for every curve to account
for the possible changes due to temperature. This has been implemented by
introducing a constant cT that multiplies both cz and cp as a fit parameter. To
take into account Earth’s gravity when fitting the top and bottom capacitance
C(V) curves, an additional force term Fg = mg has been respectively subtracted
from or added to the total force F before computing the mass displacement and
tilt (Equations 1a and 1b).

The results of the fit are summarized in Table 2 and Figure 7. The overall
trend for the compliance coefficient cT is to increase with temperature in both
the top and the bottom capacitance. The outliers have been attributed to mea-
surement errors under the form of parasitic parallel capacitances not correctly
compensated by the open compensation of the LCR meter. Indeed, physical
changes in the sensors at specific temperatures would cause the outliers to ap-
pear in both curves at the same temperature, whereas the measured outliers
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appear at different temperatures in the top and bottom capacitance measure-
ments. Moreover, the fitting with the static model appeared to be sensitive to
additive capacitive noise when the procedure has been tested on C(V) curves
generated from COMSOL.

The overall increasing trend for cT is compatible with the expected thermal
expansion and reduction in Young’s modulus with increasing temperature. To
verify if the temperature-induced drifts in cT can be quantitatively explained
by these two phenomena, they have subsequently been explicitly included in
the model during the fitting. Thermal expansion has been taken into account
on all the lengths in the model by using a temperature-dependent coefficient of
thermal expansion for silicon [21, Equation 5]. As expected, the effect of ther-
mal expansion alone is almost negligible. The temperature dependence of the

Young’s modulus has been taken into account by replacing cT with c
′

T
E110(25

oC)
E110(T ) ,

with E110(T ) from literature [22, Section 5]. The temperature-induced increase
of c

′

T is smaller than the increase of cT , although the trend could be only par-
tially compensated by accounting for the thermal expansion and the decrease
of Young’s modulus.

Top Bottom
Cp (23.0± 0.2) pF (23± 1) pF
g0 (1.69± 0.03)µm (1.6± 0.2) µm

Table 2: Cp and g0 from the fit of the C(V) curves when thermal expansion and reduction
of Young’s modulus with increasing temperature are taken into account. The uncertainties
correspond to the standard deviation obtained from the estimation of the covariance matrix
based on the Jacobian at the optimum point.
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Figure 7: cT and c
′
T from the fit of the measured C(V) curves of the (a) top and (b) bot-

tom capacitors. Dotted lines: no compensation for thermal effects. Dashed lines: thermal
expansion included. Solid lines: thermal expansion and Young’s modulus decrease included.

A possible additional contribution to the increase of compliance could be a
change in the properties of the carbon-based antistiction layer on the surface
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of the spring. A strong temperature-induced reduction of Young’s modulus for
such layers or even a thermal degradation could significantly affect the overall
spring compliance. This would suggest that the choice of the materials inside
the sensor plays a crucial role in determining the temperature sensitivity of the
sensor response.

Cb

Ct

−VHF

VHF + VLF + VDC

−

+

100 kΩ

22 pF

LF356N

R R

φ

VHF VLF

Figure 8: Set-up used for the dynamic characterization of the accelerometer. The two demod-
ulators at the end of the signal chain include each a mixer and a low pass filter.

To determine whether temperature has an impact also on the dynamic re-
sponse of the sensor, a lock-in amplifier (Zurich Instruments HF2LI) connected
as shown in Figure 8 has been used to perform a frequency response measure-
ment. VHF and VLF are sinusoidal voltages with 100 mV peak amplitude; VHF
is a 100 kHz signal used to read out the capacitance variations and VLF is swept
from 10 Hz to 2.5 kHz to actuate the mass. Since the charge amplifier biases the
proof mass at virtual ground, the electrostatic force acting on the mass, positive
towards the top electrode, can be calculated as:

F ∝1

2
(V 2
LFp) + V 2

DC + VLFpVDCsin(ωLF t)−

1

2
V 2
LFpcos(2ωLF t) + FHF

(6)

where subscripts p denote peak voltages. FHF includes all the terms at
frequencies higher than 2ωLF that are filtered out by the sensor as they are well
above the resonance frequency, 1.4 kHz [23]. VDC has been set to 2 V: in this
way, the force term at 2ωLF can be neglected and the dynamic force term can
be approximated with the term at ωLF alone. VLFp and VHFp have been made
as small as possible in order to minimize signal distortions due to the feedback
effect of the mass displacement on the electrostatic force (Equation 4b) and to
ensure that the measured capacitance variations reflect the variations in mass
displacement with good linearity.

Equation 7 describes the voltage at the output of the charge amplifier. A
first demodulation with VHF extracts the voltage component proportional to
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Ct−Cb, which is in turn compared to VLF by the second demodulator in terms
of amplitude ratio A = R/VLF and phase shift φ.

Vout = − 1

Cf
(VH sin (ωHt) (Ct − Cb) + VL sin (ωLt)Ct) (7)

Figure 9a and 9b show the frequency response of the sensor for temperatures
of up to 400 ◦C. Each curve has been fitted with the response of a 3rd order
linear system: at all the temperatures, the identified systems have a real pole
and a complex conjugate pole pair, associated to squeeze film damping and
mechanical resonance of the spring-mass system respectively. The pole due to
RC filtering is expected to be in the order of tens of megahertz as the series
resistance between the pads and the capacitors is in the order of a few hundreds
of ohm according to the static LCR measurements.

As the temperature increases, both the frequency of the real pole and the
quality factor of the complex conjugate pole pair decrease. A direct fit of
the curves with the Veijola model has been attempted by using m as mass,

(c
′

T c
E110(25

oC)
E110(T ) )−1 as spring constant and the gaps g0 from the fit of the C(V)

curves. For the model we have assumed that the cavity is filled with dry air,
with the mean free path and the viscosity expressed by Equations 8a [24] and
8b [25, 20] respectively:

(8a)λ = λ0
P0

Pref

(8b)η =
η0

1 + 9.638(λ/g0)1.159

(
T

Tref

)1.5
Tref + S

T + S

with λ0 = 69.1 nm, η0 = 18.6 µPa s [26], Pref = 105 Pa, Tref = 298.15 K, S
= 110.4 K [25] and T expressed in kelvin. The pressure at room temperature
P0 has been set as a fit parameter, while the pressure P (T ) involved in the
Veijola model has been calculated as P = P0T/Tref from the ideal gas law.
As the gas volume is constant, λ does not depend on temperature but only
on the initial pressure P0 (λ only depends on the number density of the gas
[24] which is set when the cavity is sealed). On the other hand, an increase of
temperature will result in an increase of both pressure and viscosity. However,
the fit did not provide results that are coherent with the sensor geometry and
the C(V) measurements. This could be due to a non-negligible impact of the
mass tilting, which would violate one of the main assumptions on which the
Veijola model is based. Moreover, the anti stiction layers are also likely to affect
the dynamic response of the sensor. It is however worth noting that, for the air
parameters above and assuming a pressure of 1 mbar, the frequency response
of the corresponding Veijola model up to at least 10 kHz is dominated by a real
and a complex conjugate pole pair as for the linear systems identified from the
frequency measurements. Moreover, as shown in Figure 9c and 9d, the trends
with temperature are comparable to the ones observed in the sensor, especially
when both the change in c and the effects of temperature on the gas properties
are considered. This suggests that a very low gas pressure inside the sensor
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cavity can be a way to reduce the influence of temperature on the dynamic
response of the sensor by making pressure and viscosity negligible, regardless of
the temperature.
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Figure 9: (a, b) Measured frequency response. (c, d): Real pole and dissipation factor
(ζ = 1/(2Q)) from a fit of the measured frequency response with a 3rd order linear system
(solid) and from the Veijola model with cT from Figure 7 (average between top and bottom
capacitance cT ) with constant (dotted) and temperature dependent (dashed) gas pressure and
viscosity.

4. Conclusion

A static model for a tilted plate capacitor with an oxide layer has been devel-
oped and high temperature measurements of a capacitive accelerometer proved
the feasibility of reliable capacitive transduction at up to 400 ◦C. As the temper-
ature increases, the static capacitances show trends that are in agreement with
an increase of the spring compliance due to a decrease in the Young’s modulus
of silicon. Our model suggests that additional phenomena are also affecting the
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spring compliance of the sensor used, which could be due to drifts from degrada-
tion of the carbon-based anti stiction layer at high temperatures. The results of
our investigations suggest that the selection of the materials involved in a high
temperature inertial sensor is especially critical and strongly affects the tem-
perature sensitivity of the transducer. Temperature also affects the dynamic
response of the sensor by decreasing the frequency of the dominant pole and
the quality factor. These trends are coherent with expectations from squeeze
film damping when the temperature dependence of viscosity and pressure of the
damping fluid are included. Therefore, very low gas pressure levels inside the
cavity might be a way to reduce the temperature effects on the dynamic sensor
response.
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