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The Lab‘ératory

The Institute of Electronics, Microelectronics and Nanotechnology (IEMN) was founded in 1992 with the support
of three regional partners: The University of Lille, the University of Valenciennes and Hainaut Cambrésis, ISEN-
Lille together with the CNRS (National Center for Scientific Researeh) which is a government-funded research
organization, under the administrative authority of France's Ministryof Higher Education and Research.

The main objective at the time was to gather togetherin a single research structure disciplines contributing to the
progress of microelectronics, MEMS, optics and acoustics and their various applications. Such an organization
naturally facilitates interdisciplinary research over a wide spectrum of activities ranging from theoretical
physics to telecommunications. Twenty years on, IEMN has increased in scope to encompass nanoelectronics,
nanotechnologies and nanosciences. In this period, IEMN has doubled its staff and its budget is four times
higher than at its creation and we can claim that the original objectivesare fulfilled.

Today, nearly 500 people work together in scientific fields ranging from information and communication
technologies to micro and nano technologies. The staff is evenly distfibuted among permanent and non-
permanent employees. The contribution of IEMN to higher education isVeryfimportant; through doctoral and
masters programs which encompass around 160 PhD students and 30 masg'er

The scientific policy of the laboratory is determined within 20 research groJPs nd emerging activities. This is
promoted by 5 research departments: {

® Materials and nanostructures
® Micro and nano-systems

® Micro nano and optoelectronics al
® Circuits and communication systems
® Acoustics )

Medium-term joint programs with industrial partners or other national institutions and long-term research
initiatives stimulate the resourcing of our research projects. Due to the constant financial support of the Nord
Pas de Calais Regional Council combined with those of our trustees, IEMN €an boast exceptional technical
facilities:

* Micro and nano fabrication cleanroom (1600m?

* Very high frequency and MEMS characterization platform

* Near-field microscopy platform (AFM/STM]

® Telecommunication platform

As a member of the French Basic Technological Research Network in micro and nano fabrication, IEMN offers
to academic and industrial partners access to technical infrastructure ranking among the best in Europe. In
addition to its exceptional equipment, IEMN provides to its p
upon 20 years of experience.

Our scientific policy not only contributes to stimulating
also has the goal of bringi
with industry.

'S an outstanding expertise on processes based
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cultural and eco benefits for society through our many collaborations
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Epitaxy and physical characterization of semiconductor
heterostructures, nanowires and graphene
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Electromagnetic metamaterials: high resolution imaging,

invisibility, microwave, THz , optics

process and characterization

Molecular and organic electronics, neuro-inspired molecular Q
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Near-field microscopy, nanostructures, spectroscopy,
phononics, nano-mechanics, nano-thermics, photovoltaics
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Thematics

Power microwave HEMT on wide band gap material: modelling,

Low noise / high frequency (RF-to-THz) devices, ultra
low power analog and digital devices

Characterization of nanostructure based
devices from DC to mid infrared

Physical simulation of electronic and optoelectronic devices

Simulation of micro and nanodevices: semiconductors, lasers, ferroelectrics

Optoelectronics: microwave photonics, acousto-
optic devices, photonic sensors
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Microtechnology and instrumentation for thermal and electromagnetic
Itharacterization : thermal microsensors - energy microconverters

icro-magneto-acousto-electro-machanical systems, stress-mediated artificial
multiferroics, quasi-phononic crystals

Non conventional silicon technologies for
thermoelectrics and flexible electronics

Terahertz (THz) electromagnetic waves: sources,
detectors, antennas, plasmonics and applications

Non linear ultrasonic imaging and therapy (theragnostics), non linear
magneto-acoustics, active materials, SAW devices
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Circuits, systems and microwave applications:

Digital & flexible radio, signal processing, cooperative transmissions,
noise, susceptibility, electromagnetic compatibility
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on materials, "processes; o/nano-scale sensors/
actuators and microfluidics that take advantage of
progress made in integrated-circuit, bio, and polymer
technologies. The major research themes of the
department are: i) Materials and Processes for MEMS,
ii) Actuators and Power MEMS, iii) Biological MEMS.

phsics, biology, ¢ .
oncepts and fabrication of
nanotechnology facilities and nanocharacterization),
development of green nanotechnologies for energy
harvesting (PV, TEG), green materials and ultra low
power electronics are the other fingerprints of the

e devices [using

department.

S p
domain. Interactions betwee equ
signals and optical waves lead to develop innovative
components in optoelectronics and THz domains from
telecommunications up to sensors application fields.

Digiltal communication, high data rate, transport and

oOWer ¢

energy harv storage and management, circuit
design, heterogeneous integration, signal processing
and cooperative communications for sensor networks
and green radio. They rely on a good balance
between theoretical works, experimental validations,

demonstrations and realizations.

Phononic crystals, transducers and resona‘-
numerical modelling, active materials

Electroactive materials and Acoustics for
integrated micro and nano systems
o

Transduction, propagation and
acoustic imaging
o

- Smart object communication, radio link, energy automony, 3D integration

Microtechnology and instrumentation for thermal and electromagnetic characterization: microwave
Fe) and millimetre wave systems - Microwaves characterization - Nano-characterization

activities: network ors for w
concepts and components pro: ecific functions

for telecommunications, biology or instrumentation
are studied; acoustic imaging in a broad sense with
the development of new principles for imaging and non
destructive evaluation.
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FRENCH PROGRAM
'INVESTISSEMENT D’AVENIR’ - EQUIPEX

O ExCELSIOR gathers new and unique equipments
in Europe for nanodevices characterization.
EXCELSIOR is also a project of shared resources
characterization center for nanosciences
operating in open access for the scientific and

industrial communities.

O LEAF project proposes to introduce innovative
processing techniques based on laser photo-
thermal ablation for heterogeneous integration
and interconnect of high-performance device/
circuit/microsystems on a flexible substrate.
It is backed up by a consistent research
program with distinctive focused objectives:
the development multi-Ghz flexible electronics
and the integration of highly heterogeneous

functional materials.

Micro and
NanoFabrication
clean-room

1,200 sq. ft. of clean room devoted
to micro and nanotechnology
Staff: 26 Engineers/Tech
Equipment: about 20 M€

As part of the national Network of
Large Technological Facilities and Basic
Technological Research (BTR), IEMN
Nanolab facilities missions are to support
academic  organizations and  industries
that aim international research level in

micro and nanotechnology.

+ Molecular Beam Epitaxy : lll/V
material, graphene

« lon Implantation : more than 30
elements implantable

« Organic Chemistry and Surface
Functionalization

- Lithography : Front side and backside
alignment, electronic direct writing
with pixel size of 1.25 nm.

« Etch : ICP and DRIE dry etch tool, wet
chemical etch

« Deposition : PVD, PECVD, ALD, LPCVD

« Electroplating (Au, Cu)

« Characterization : SEM and FIB,
physical and electrical characterization

« Device Assembly : wire bonding,

dicing , thinning and polishing

Measurement
NanoFabrication
clean-room

Staff: 5 Engineers
Equipment: 3,5 M€

Devoted to carry out a full electrical and
microwave characterization in a wide
temperature range of high speed com-
ponents such as passive devices (anten-
nas and MEMS) and active devices (HBT,
HEMT, MOSFET...)

+ 30 kHz-500GHz network analyzers

» DC and Microwave cryogenic probe
station (67GHz-5K)

« High temperature probe station
(50GHz-600K)

« Microscopic temperature mapping
system using Infra-Red camera

« Noise measurements up to 220GHz

«» Non linear measurements up to
110GHz with loadpull setup

« HIROX microscope for optical
inspection

»Vacuum probe station

« Laser vibrometer instrument

«THz measurements using electro-
optic sampling

» Microwave photonics probe station

« Scanning Microwave Atomic Force
Microscope

« Solar simulator

Scanning Probe
Microscopy Platform

Staff: 3 Engineers
Equipment: 3,3 M€

+The Scanning probe microscopy
platform brings to the scientist the
capacity to observe atoms from
material surface and nanometric
objects with a 3 dimensional sight

+This “nanoprobe” also access to local
physical characteristics of materials
and nanostructures

« The platform includes 8 microscopes
working in ambient or high vacuum
condition and cryogenic temperature

« The different probes available interact
with the sample thanks to tunnelin
current or atomic force

+ These microscopes are usuall
on only one probe b last new

equipment includes 4 probes and a

scanning electron microscope, this

setup allows nanoscale localization

and transport measurement of 1D

and 2D nanostructures

Telecom
Platform

Staff: 3 Engineers/Tech
Equipment: 2,5 M€
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This unique academic pla Europe
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equipments for  the elopmel

new radio modules and" co

systems, the millimete

or mixed signals
« Time and frequenc
of analog, digital

- Real time ba: d

« Opti



