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Carmen Moldovan — Head of Laboratory for Environmental and
Biomedical Applications —15 years of experience in MEMS
technologies

Associate professor

Coordinator and partners of more of 25 national projects and 10
EU projects

Former NEXUS Steering Committee member

ISTAG group member within DG - INFSO, EC

Bogdan Firtat — Sdientific Researcher, 10 years experience in
MEMS technologies: design, simulation and modelling for
mechanical, chemical and biological microsensors and FEM
microfluidic modelling.
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@NTEGRJ\MNUS Partners’ Technology Portfolio

European partners in micro and nanotechnologies with complementary expertise in:
«  Silicon, polymer, giass, hybrid soluions
« Muiti-domains (opfics, fluidics, MEMS, bio, chemical, slactronics)
»  Multidevel infegration (material, electronics, functions and system)
+ Development and producion akang the supply chain
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Aim: Highly integrated microsystems combining smart Si functionality
with polymer platforms in a multi-domain environment

® Address and stimulate fiture market neads via higher levels of i in stabile, MNT
processes enabling nano via mico

. ging markets: b ical & an&mﬂm(ﬂ:&mlj
» Multidomain integration: bio-cptical-fiuidics, MEMS and/or p
(silicon-polymer)

»  Stimulate take up of smart {integrated) MNT products
* Reduce bamers to MNT acoess.

» training and standardisation

» provide
®= Provide lowcost MNT proiotyping services

» enabie virtual manufacturing based on Design for Manufacture prinples

= Silicon MEMS and polymer prototyping
= Prowde seamless senice acrss the MNT supply chain

« from concept to production

+ 10 parners from 7 countries + extended supply chain netwark

PARTNERS

QinetiQ) cimtiaLt, Mavem, uk SN coventorsar, Paris, France
Lancaster University, UK
CSEM  csem aipnach, Switzoriand
) National Institute for R&D
SFIES™  EpigemLtd, Redcar, UK e in Microtechnolagies,
i Bucharest, Romania
'MA_A Inestitut fir Mikrotechnik, : Insite of Electron
=5 Mainz, Germany J.I_ Technologies, Warsaw, Poland
SileH  sic swosen y'\.... eiiieriien YoloDévelopment, Lyon, France
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CAD TOOLS & VIRTUAL MANUFACTURE

DESIGN SERVICES, PROTOTYPING & LOW VO LUME MANUFACTURE
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INTEGRAMplus offer ? INTEGRAMplus multi-domain @
. multi-technology platforms S

Customers g *
Customers —
Customers A — " ___, Productisation
G Fabrication
==*  Semwices

Consultancy Fud cornacton
Elcirical roneacton > = -
using push pn Epigem microfluidics b
chip with integrated Hollow waveguide
%ﬁ;ﬁ:ﬂmﬁmd elactrodes and pch « Advanced optical circuit
- ol G headers mounted modules
| » Combined fluidic and
optical modules
Innovative silicon-polymer integration technology for chips onto
@ Devices & substrates with fluid access opening using flip-chip bonding
‘Components
A = prosang
Design &
Simulation MEMSCON
Service Offerings C INTEGRAMplus Summary
A TR
X e Provides industry with a world-eading fadility to stimulate take-up and
Curre nﬂy 5 P]"Ototyp]ng Platforms: accelerate time-fo-market of smart mixed-technology components and

solutions.

« A consortium offering tried and tested micro and nano technology expertise
from10 partners operating across 7 European countries.
A design and prototyping service with route to volume manufacture for highly
integrated microsystems.
High degree of flexibility to address the need for increased complexity in
microsystems without sacrificing the requirement for manufacturable
3. IMM Rapid Prototyping Service for Lab-on-a-chip processes.
A flexible customer interactive approach ensures access to INTEGRAMpius
at any stage in the product lifecycle.

1. QinetiQ Silicon MEMS Prototyping Service

2. Epigem Modular Microfluidic Prototyping Service
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< Mission and main activities ? Qensors on glass and platform ?
SR R

The L y of for Biomedical A is daing h, focused on develop - y -

«of microsensors and sensors integration such as:

- chemosensors {0y, pH, NO,, NOx, CO, CQ,, humidity stc);
- nanowire based ISFET

- microprobes for recording of eledrical acfvity of cells and tissues,

- microfluidic platforms,

- signal processing and data acquisition for mi array, jies for sensor i ion, data

The Lab is running services for industry in design, simulation, fechnology, tesfing and data acquision,
and son and in the field of mixed e chnologies.

The Laboratory was involved in several FPE projects in the area of for sensors
and ot A bardy for data

IMT™s issks in the projed are: simulstion and ing of fluidics and temp istri inside the
channels, and ional of the i multi-sensing system. Alsa IMT will be

developing e auxliary sensors for monitoring the cell culture’s emvironment and will work on microfiuidic
microsystem integraton.

=

[t

urces: The Laboraiory has 11 permanent researchers and 2 part time co-worners from a total of 170 ‘.
5 (researchars and administration). I "— s
Temperature sensor Microfluldic module with
the reference slectrode

Auxiliary sensor - pH sensor

Sensors technology nanofiber polyaniline based =55

SEVETH FRAREWOR
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e The pH sensor is a solid state sensor based on
conductive polymers, miniaturized, developed
on silicon substrate

# The sensor measurement is a voltage
measurement at zero current. The voltage is
measured between two electrodes: the active
electrode and the reference electrode (Ag/AgCl,

KCl 3M).
s The gold electrode was deposited with a layer

e — : of polyaniline conductive emeraldine base form
Silicon biochip in the microfiul dic module, with as seen in the SEM. gg@;«:d-hwr&ﬂ-&
riling conduc five layer in
i Lein i e The electrochemical deposited polyaniline has  hanofibars
. — =1 an intrinsic nanowires structure of 100nm
§ " - = diameter
I J— ‘Carmen Moldovan, Rodica losub, Radu Comel, Eric Moore, Anna Paschero, Walter
2 Condudance and capacitance: Messina, Danilo Demarchi, Cecilia Codreanu, Daniel Neculs, Adrian Dinescu, Bogdan
» A = subsirate injection, Firtat, Sensor system for on-line of cell culty , CAS09(
= 3 D e = 3 B - inhibitor injection G on T IEEE CFPIOCAS-PRT, ISBN: 978-1-424-
] 4412-T; pp 263-267
MEMSCON MEMSCON
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< NW ISFET sensor ( integration -

Connections, signal processing, data acquisition, GUI

Labview interface Automatic measuring set-up

The graphic user interface designed with the LabView. By the program we can
control: Acquisition time, Number of loops, Time between the loops, Flow rate
i S ki in the channels
* CLMoldovan, Lmanmunwmnml.&m—.lm TECHNOLOGY OF A NAND WIRE
MEMGTON  moeT ., VEL2, pag 5485 MEMSCON

< Integration ? ( New developments r%ﬁ?—m

Flexible substrate — gas sensors, batteries
Microfluidics

Visual results of the continuous flow simulation
{section through the z plane) — detail

The veledity of the fluid into the channel simulation has
Microfluidic set up ol e

"'ﬁ.ﬂﬂa&ﬂ Qn'ldcvmﬁ Boldeiu, FEM Microfiuidic smuistions for
iike fow; The 4MACOMM Conference, 23-

25 Sept. 2009, Karlsruhe, ﬂarmany'.ﬁuuaeﬁng& pp 205
MEMSCON MEMSCON

< CO, GAS SENSORS % ‘ New developments _%;_

SEVERTH FRAMERCIR,
L BB

Membrane suporting
sensor

High dose boron is
implanted and diffused
followed by a boron doping 7%
from solid source +
diffusion (1050°C, 4 hours).
< the p-n junction, 12 pm
depth, for anisotropical
stop etch

A CVD oxide is deposed
such as dielectric layer and Sk
the contacts on polysilicon
layer are open

Crfu deposition and

e Ink Jet Technology — sensors on paper
for gases detection

e Integration: signal processing, GUI

configuration follow.
m =0 & Scheme of the semar chip m
e
o

Ceramlc gas sensor — integrated % %
heater S S

504

The input power 00 4 S
“ was 1,1 W and this Em,
should be
- ™
compared with the . . .
folgeua R Modelling and simulation
ety Mo activities
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< Design for Manufacture %
(etch simulations) e

Calibration of a new software application (Etch3D -
developed by Coventor, Inc.), designed for
anisotropic siicon etching simulations.

® test structures were used, with different sizes and
shapes:

e the real test structures (etched in both KOH and
TMAH, with different temperatures, concentrations
and etch times) were compared to the simulation
results;

e the program's internal parameters were adjusted,
in arder fo fit the lab results.

MEMSCON

< Design for Manufacture %
(etch simulations) ST

G EAMAL

SEM picture of the diched test
struchre {TMAH, 25%, 80° C, 5 min_}

Srmulsion using dafull valies of e
progmm pammetes for TMAH, 25%
BF C.5min)

Tuned vaies of f program paaneles
(TMAH, 25%, 80° C, § min ).

Experimental and simulation results for the &-crosses test structure (using TMAH)

MEMSCON

Microfluidic modelling %
| SR

Microfiuidic simulations were performed, in onder to analyse ona fluid velocity

through a spacific wera used to observe he

design. The

flow speed and direction of the liguid passing through, and also dead spots in the
flow (zones with much slower velocity), for different fluid flow rates.

‘ Microfluidic modelling

# Dead volume and cross contamination -
MEMSCON

‘ Multi-domain modelling __%i_

® Modelling of a thin membrane silicon
pressure sensor

= Model compatibility issues solved for different
platforms

« Several simulations performed:

‘Confinuous flow analysis (velodty, pressure, elc ;

Silug-flow analysis (fiuid bubbles frough channets);

Ideniification of fluids oross-contaminaion and dead-

volumes.

« Micro-
deflection, stress induced);

« Electrical and plezomesistive simulation (for
detarmining the cumrent change due to the
machanical stress induced by the applied
pressun) B

¢ Conclusions _%;

e Continuing technology development

e New technologies for platforms develop

e Offering services: sensors and platform
prototyping, simulation, training

Interest:

e New projects partnership

e Industry attracting, bringing inventions to
innovations

e Start-up development

SENERTH FRAREWTIIN
PANGRAMNE

THANK YOU!

carmen.moldovan@imt.ro

bogdan firtat@imt.ro
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