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f;,/\osf MEMS Applicaﬂoﬁs

CoventorWare™ Addresses"

Actuators Microfluidics

RE ,
Optics - DC relays “ Inkjet heads
Mirrors 32’:;%';‘;53 Data storage Dispensing:
Sensing o on-chi
VOAs Resonators ":.32'%2’::3 P

Pressure sensors  Tynable _{FBAR, SAW) :
Accelerometers lasers ( Cell sorting

Gyroscopes
Microphones
Mass spectrometers
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CoventorWare - Design Flow

The only comprehensive, integrated suite of tools for MEMS that
g pid exploration of process and design options
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ARCHITECT™ Key Benefits

Evaluate device architeciures rapidly

 w ¢
ERAA B

ARCHITECT erform thorough para

"o Account for fabsi
design -
Evaluate multiple aspe:
* Transient, packag
* Co-design device:
Automatic Schematic

* Behavioral model
2D layout.descripti

. Ophmxzed materi

¢ Explore widé designspace
* Quickly determine vigible solutions

fic variation -

l . * Opfimize performakige with sensitivity andlysis

on foleronces to assure a working

of’pesforr‘r‘on"ce .
dompmg RF, op’ncs

pmpen‘y descnphons are ported

back into the FEM¥int end

Accelerate ‘yOul time-t

-+ Create device schematic fr
library of MEMS-specific
“parametric elements”

3 ool : - E 5
L . L o3 4
RF Switch Schematic

BB VENT:

checd, LP.B. Katehi and.C.%.-C
Desvgno tow A'-n,crhm vorage

S qu’ometers
: * Length & wigth
* Cross section
« Materiai properties
,® lolerances
« Top and bottom electrodes
* Curvature
* Sacrificiallayver thckness
* Blectrode thickress
» Blectrode reiative pernitivity
= Miror-ekecirode height rgtio
= Miror-elecirode width Tl
« Gimbgi-elecirade oftset
« Bias vollage

* Many mare




ARCHITECTTM the fastest way ‘ro ophmtze a MEMS

Example: Ability to quickly simulate RF switch
enables rapid design improvements

[nitial
design

Improved
design

Electr@stohc force 1 Trons eni e]ectromec anic

behowor : 1

Méchanical deﬂechon Frequency response
sifivity analysis: Monte Co{’to onolysis :

1

mechanical
compenents
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DESIGNER™ - 2D layout and 3D modeling for

Process

Input from Architect. 2D tayout 3D Model
Import GDSIl, CIF,
or DXF files

2

R Use process info : g .
: . i GDSIl output for
Designer as femplate — © mask generation

* Inputs from o’rher‘léyout tools, standard mechanical
formats, and frorm schematics genera’red
descriptions

* Fully functional GE > I iayout edifor for‘MEMS

» Combine 2D Layekt with Process descrlphon
to build a 3D Solidifiodel

* Quiput mosks_ to B used’ by foundry for fobncohon

) SUV@S T{me ' . N 2 MREN 40 AT LLPL EE R

“* Mutti-select and name -
patches and conducforsv

‘f.VPthh_and conducfo_r Ny
survive e—mes‘;hin‘g
sintuitive, synohromzed
~ o Yiree v:ew
| Produces Better Meshes

* Apply best mesher
for each layer

“®Refine mesh locally,
" on faces, edges or verhces

* Get immediate feedback
on mesh quality

* Snaps middie vertices of par
elements o true geometry® -
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ANALYZER™ — comprehensavé c,oVerog
Microfluidics ; e

Mtcmﬂusdtcs ; .
Compre55|ble ond mcompress»blej C v
‘ Lommor ono!ys;s
Bouyoncy dnven ﬂow (femperofu

INTEGRATORTM MchomodelE:

':yrmd Redwed Order Mode
with..,

e Cormol eiectron!cs

. Arch|tecfsc;hemoffc J

mcludes oH essenhq ; R SLUSPRING T INERTIA
- SpnngMM e 5 : N »
- DomplngMM
— InertiaMM -~
~ FlowhMMm RERLICa ST :
* New sprngs: Electromechom T i —
and Double-Ended. ~ .. - Ll L DAMPING
¢ Extracted models are fully compatible ’
with parametric models.in ARCHITECT

* Generates \(1%111@9\@1'%&&%5 was(?ormerly known as SYSTEM BU!LDER




Important applications of CoventorWare

v Conventional pressure-driven analysis

v thermo-capillary analysis for micro-cooling system

v multi-fluids mixing analysis

v micro-pump analysis driven by PZE. electrostatic, bubble, efc
v electrokinetics such as EP, EQ, and DEP

v bead analysis

v inkjet design including nozzle analysis

v chemical reactions for hybridization, enzyme-related
application, etc

v coupled physics analysis including moving structure

and so on

B VENTORI

Take-Away Messages about CoventorWare™

Provides the only complete end-to-end design methodoiogy for MEMS
today

Works with pest-ci-breed EDA 100ls such as Cadence and Synogsys

Can be flexibly configured 1o suit customer preferences - go with the

1Y
entire end-to-end flow or choose from behavioral system modeling or
FEA modules

ARCHITECT™ / DESIGNER™ can serve as ¢ front end to other b(“ouior
field solver suites from Ansys., Ansoft, Agilent, Fluent and Flow3D

Product is industrial strength
* Battle tested with 150+ commercial customers
* Used in 400+ universities as a research and teaching tool

® Used by Coventor in dozens of successful professional services programs

The best-in-class solufion




