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Sobved with COMSOL Multphysics 4.3b

Capacitive Pressure Sensor

Imrrodnuction

Capacidve pressure sensors are gaining marker share over cheir piczoresistive
eounterparts since they consume less power, are usially less remperarure sensidve and
have a lower fundamental noise floor. This model performs an anabysis of a hypothedcal
sensor design discussed in Bef. 1, using the elecoromechanics interface. The effeccof a
rather poor choice of packaging solution on the performance of the sensor is also
eonsidered. The resulrs emphasize rthe imporance of considering packaging in the
MEMS design process.

Model Definition

The model geomerry is shown in Figure 1. The pressure sensor is part of 2 silicon dic
thar has been bonded o 2 meml place ar 70PC. Since the geomery is symmerric, only
a single quadrant of the geomeny needs w be included in the model and the symmerry
boundary condidon can be employed.
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Exemplos de simulacoes
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Microwave cancer therapy
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PDF

Evaporator

Introduction

This model shows how o compure the film thickness deposited on a wafer from an
cvaporabve source.

Model Definition

Gold is evaporated from a thermal source at a wmperature of 2000 K onoo a subsorare
held on a fixed surface. The deposited film thickness on the subsmrate and the chamber
wills is compured. The model geomerry is shown in Figure 1.
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This model shows how to compute the thickness of a thermally evaporated geld =
filrm, The thickness of the deposited film is computed both on the walls of the

chamber and on the sample. Progress

This model requires 5.5 GB of RAM and may take several hours to solve.
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This tuterial model shows how to implement user defined
particle-particle interaction forces. A galaxy consisting of 1200
stars is initially rotating as a rigid body but the gravitational force
between the stars causes the shape of the galaxy to change.
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Exemplo: fluxo no cilindro

Solved with COMSOL Multiphysics 4.3b

Flow Past a Cylinder

Introduction

The flow of fluid behind a blunt body such as an automobile 15 difficult to compute
due to the unsteady flows. The wake behind such a body consists of unordered eddies
of all sizes that create large drag on the body. In contrast, the turbulence in the thin
boundary layers next to the streambined bodies of aircraft and fish create only weak

disturbances of flow.

An exception to this occurs when you place a slender body at right angles to a slow
flow because the eddies organize. A von Karmdn vortex street appears with a
predictable frequency and involves the shedding of eddies from alternating sides.
Everyday cxamples of this phenomenon include singing telephone wires and an

automobile radio antenna vibraong in an air stream.

From an engineenng standpoint, it is important to predict the frequency of vibrations
at various flind speeds and thereby avoid undesirable resonances between the
vibrations of the solid structures and the vortex shedding. To help reduce such effects,
plant engincers put a spiral on the upper part of high smokestacks; the resulting
vanaton in shape prohibits the constructive interference of the vortex clements that

the structure sheds from different positions.
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Modelo fornecido pelo COMSOL
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Flow Past a Cylinder

=

This model simulates the time-dependent flow past a cylinder.
The Reynelds number is about 100 which is small encugh for the
flow to stay laminar, but high encugh for a von Karman vortex
street to form.




Alterando a velocidade inicial do fluxo
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Geometria
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Estrutura fornecida pelo COMSOL
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Alterando as dimensoes
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Dimensionando a estrutura
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Alterando a velocidade inicial do fluxo
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&3 O driver de video parou de responder e se recuperou * *

O driver de video Intel Graphics Accelerator Drivers for Windows 8(R) parou
de responder e se recuperou com &xito,




Acelerometro



Modelos combinados em 3D e 2D
mostram como o amortecimento de
um filme comprimido no amortecimento
de um gas pode ser acoplado aos
deslocamentos mecanicos em um
acelerometro.
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Este exemplo modela as partes moveis solidas
do acelerometro usando o Solid Interface em
3D ; modelo restringe a pressao do filme (pf) a
0 nas bordas. (condicao de contorno)



As duas figuras a seguir mostram a geometria do
acelerometro e e O modelo consiste
em duas finas vigas (cantilever) de silicio e uma
massa de prova. O cantilever é fixado na
estrutura circundante em uma das extremidades.
A massa de prova reage a forcas inerciais e
deforma o cantilever. A aceleracao externa (a),

atua na direcao z e causa uma forca de volume

Fz = p.sdlido.
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Exemplos fornecidos pelo COMSOL
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Figure 3: A load on the face of the proof mass in the = divection leads to a deformarion.
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Sequéncia apresentada pelo COMSOL para simulacao

Model Library path:
MEMS_Module/Sensors/squeeze_film_accelerometer

MODEL WIZARD

GEOMETRY
1 Modeling Instructions 1 Go to the Model Wizard window.
2 Click Next.

3 In the Add physics tree, select Structural Mechanics>Solid
Mechanics (solid).

4 Click Next.

5 Find the Studies subsection. In the tree, select Preset
Studies>Time Dependent.

6 Click Finish.



1 In the Model Builder window, under Model 1 (mod1) click Geometry 1.
2 In the Geometry settings window, locate the Units section.

3 From the Length unit list, choose um. Block 1 (blk1)

1 Right-click Model 1 (mod1)>Geometry 1 and choose Block.

2 In the Block settings window, locate the Size and Shape section.

3 In the Width edit field, type 1780.

4 In the Depth edit field, type 2960.
5 In the Height edit field, type 400.
Block 2 (blk2)

1 In the Model Builder window, right-click Geometry 1 and choose Block. 2 In the Block settings
window, locate the Size and Shape section. 3 In the Width edit field, type 520. 4 In the Depth edit
field, type 100. 5 In the Height edit field, type 40.

6 Locate the Position section. In the x edit field, type -520.
7 In the y edit field, type 200.
8 In the z edit field, type 180.



STUDY 1

Add a parametric sweep over the ambient pressure.

1 In the Model Builder window, expand the Study 1 node.
Parametric Sweep 1 Right-click Study 1 and choose Parametric
Sweep. 2 In the Parametric Sweep settings window, locate the
Study Settings section. 3 Click Add. 4 In the table, enter the
following settings:

Step 1: Time Dependent 1 In the Model Builder window, under
Study 1 click Step 1: Time Dependent. 2 In the Time Dependent
settings window, locate the Study Settings section. 3 In the Times
edit field, type range(0,4e-5,4e-3). If you want smoother plots you
can use a time step of 2e-5 (20 us) or 1e-5 (10 us) instead. The time
step 40 us gives reasonably smooth plots while keeping the MPH-
file size down. 4 Select the Relative
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