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FACULTY OF ELECTRICAL ENGINEERING

Students

A dose t0800 including almost 80 international
students from more than 15 countries

Study programs in 3 levels
A Bachelor Undergraduatén CS)
A Master /Graduatdin CS and EN)
APh.D. Doctoralin CS and EN)

Five departmentsof:

A\ Electronics anthformationTechnology
PowerElectronics antflachines
PowerEngineering

Materialsand Technology

A Electricabnd Computationdngineering

A
A
A
A

Researchcenter RICEResearch and Innovation Centre for
Electrical Engineering)
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Competence&oadmap

KeyKompetences
Powerelectronics drivesandmachines
Materialresearch
Powerengineering

Electronics anéémbededsystems MAIN TARGET

A

A

é

A Industrialinformatics/ Al APPLICATIONS OF
é Computemodelling THE RESEARCH
A
A

Diagnosticsand testing
Industrialinformatics
Physicsinstrumentation
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Transportation
- Electric drives and traction systems
+ Technology for road and rail vehicles, marine

and aerospace transport systems

+ Electromobility, power, and charging infrastructure
+ Intelligent transport vehicles and systems
+ Space technologies

Power Engineering

+ Technology for transmission and distribution grids
* Nuclear technology

+ Energy conversion, power, and heat generation

- Safety, reliablity, and digitalisation

+ Smart city technology

Industry

+ Manufacturing technologies and processes
+ Robotics and automation Sensors

- Wearable electronics and smart textiles

+ Nanotechnology



FEL UWB
SPACPROJECTANDEXPERIENCE

VZLUSAT1 and 2

A Project LeadAviationResearcltand Testing
Institute (VZLU).

A SatelliteCommunications: University of
WestBohemia irPilsen

A OtherPartners EscAerospaceRigaku
Innovativelechnologiegkurope TTS,
AdvacamSpacemanicEltvar Needronix
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FEL UWB
SPACPROJECTANDEXPERIENCE

The As(rohfoWe experiment is part of the "Czech Journey to Space", which is funded by the European Space Agency.

A Textile electrodes for EMG monitoring

A AstroMoWe Innovative Wearable Muscle
and Movement Monitoring System for Astronauts

A This revolutionary Czech technology is designed to . m CESKA CESTA
: o . 3 @) po vesmiry
monitor the movement and muscle activity (EMG)
of astronauts on the ISS, combining advancements
In miniaturized electronics;textiles, and Al.

Textile sleeve

(meta-aramid fabric)

Textile electrodes

o . FACULTY OF ELECTRICAL
(inside)

’ ENGINEERING

Sleeve will be easily
adjustable for quick
application and removal

Electronic unit

AstroMoWe

Velcro fastener for
tightening the sleeve




FEL UWB
SPACE PROJECTS AND EXPERIENCE

flament metallic [0 Welding electrodes @ welded materials
textile fiber micro wire

Core Properties

Excessive heat

HE
sublimation o

I Precision during dynamic movement in |  melting of the
. . ewin insulation.
microgravity o

current ¥

Principle of hot-bar resistance
weldinn

I Long-term EMG sensing with high user comfort

I Hybrid conductive fibers (gold-plated
molybdenum microwires + aramid fibers)

I Durable, washable, and mechanically robust —
I Electrodes secured against displacement S, H
Hybrid conductive thread consisting of S ks g@
conductive microwires and meta-aramid s il . " h A
Manufacturingand Integration fibers, used for embroidering EMG electrodes. 5 T | ik J
s ! g
-1000 @
.@
I Automated embroidery for high-precision -
electrode production Rm—————
@ toxody-1 @ textrody-2

I Integrated into elastic textile sleeves for limbs
Preliminary functional testing (EMG

monitoring) of the biceps was performed

Embroidered textile electrodes hot-bar on the tested samples
welded to a conductive elastic ribbon for
EMG monitoring

I Connection via conductive textile ribbons

I Joining methods: Hot-bar welding
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FITPIX Lite 2 Compact Timepix -based particle detector

Acandidatelevicefor RadiatiorEnvironmenMonitorgREM)aboard
the InternationabpaceStation (I1SS)

AProject lead: Universitf Houston, NASA

Smartfusion2 SoC

92 mm

Ground segment as a service
AProject leadHulds.r.o.

AESA call: Framework Projaoplementinge S ASRgportof
SpaceRelatedActivitiesin the Czech Republic

Student project - Pilsen CubeSat
AInternalstudentsatelIiteprojectfocusedon radiationmonitoring d ‘:' A Studio 6
AOnboarantaprocessing & ‘ : :
ADuaITimepixdetectorpaonad

-

Studentské experimenty do vesmiru
Stfedoskolaci tam posilu celkem 5 experimentd diky Pilsen Cube 2
-
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https://www.ceskatelevize.cz/porady/1096902795-studio-6/218411010100626/video/629070

FEL UWB
SPACE PROJECTS AND EXPERIENCE

Electrical design for space applications

A Cooperation with 5M company
A PCB design



UWB FEICOOPERATIGNDTECHNICAL READINESS
FORSPACE

Q Material Research

“ o2
Testing and Diagnostics
JOINT FUNDED DIRECT - | Modelling and computation
PROJECTS COOPERATION = J P

Electronics




Thank you for your
attention

University of West Bohemia
Faculty of Electrical Engineering

t: +420 377 634 520

e: pihera@fel.zcu.cz

a: Univerzitni 26, 306 14 Pilsen, Czech Republic
w: fel.zcu.cz, www.fel.zcu.cz/cs/Research/
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TEMPERATURE ELECTRONICS

High durable and temperature resistant electronic
modules based on:

A Alumina (AD;) A Spinel (MgAD,)
A Zirconia (ZrQ A Ceramic foams

A AINand SiN, A 3D printed ceramics
Ag and Cu metallization of ceramics by selective printing:

A Fully additive manufacturing proc@ssaterial savings
AHi gher pattern resolution

i1l

-

i

ADi f ferent t hi ckness of met al
300 bHm)

A High adhesion (> 40 N/nijn
A Direct integration of passive component and sensors

A Assembly of fine pitch SMD components and chips
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COMPETENCEECHNOLOGY FOR

POWER AND HIGH TEMPECTRONI|

Technological benefits and options:
A Multilayer and stacking capability
A Metal plated and filled vias

A High resistance against temperature shock cycling, high
temperatures and neutron flux

A Direct integration of electronics to ceramic heat sinks
A 3D printed ceramic packaging

FEE UWB | RICHel.zcu.cz
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Based on TPC technology (Thick Printed Copper)
A Thick film technology development and optimization

A Additive deposition of materials on ceramics, 3D printing
of ceramics

A High temperature electronic substrafR&D
(componentdor fusion reactors, CPV and power modules)

A New bonding and interconnection technolo§i&p

A Power modules diagnostics and testing

Production and diagnostic equipment:

A Thermosonibonding, Resistive spot miemelding and sintering g8

A High temperature furnaces (with géght retort)

A Vacuum reflow furnace in combination with formic acid vapouSe.



DEVELOPMENT OHEXTILES

Interconnection systems

A Hybrid conductivéhreadscontaining ultrdine metal wires combined

with synthetidibres

A Innovative textile conductive ribbons

Linking, integration and encapsulation

A Technology of interconnection of conductive textiles based on
ultrasonic plastics, resistance welding, thermocompression weldi

A New thermal compression method for direct integration and
encapsulation of SMD components or modules on a textile substr;
or ribbons




DEVELOPMENT OHF

Textile sensors and electrodes

A Fully textile thermocouple sensors, large area
temperature sensors, pressure, tension, humidity,
presence, proximity, respiratory rate and skin hydration
sensors

A Textile electrodesECG monitoring, EMS stimulation

A Heated textiles with integrated occupancy and
temperature sensors

Textile antennas
A Textile dipole andowie antennas

A Textile sensor antennas for monitoring edema, respirato
rate
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APPLICATIONS OHEXTILES

Protective clothing and personal protective equipment

A Smart protective suit and gloves with integrated sensor system
A Shoe withanintegrated inertial localization system

Home anchealthcare

A Smart sheet including evaluation electronics for patient monitoring
(integrated occupancy, moticamd humidity sensors in 2 zones)

A Compression leg sleevdor effective compression therapy of tibial
ulcers.
Heating fabrics, 10T elements

A Knitted heating fabric with high resistance to washing cyt$es
with integrated presence sensors

A Printed and embroidered antennas for loT applications and knitted
sensor antennas.




PRINTED ELECTRONICS

Technology

A Aerosol Jet Printing, Dispensing, Screen Printing
Printed functional elements

A Passive (R, L, C,) activOECY, antennas), sensors (T, RH, chemic
Systemson-Foil

A Hybrid SMT assembly on printed interconnect structures

A Printed flexible labels for T+RH (Smart labels) monitoring
Flexible electronics

A Soft and flexible substrates, elastic conductive motifs
A Multimaterial straifrelief interface rigidlex-stretch
A Applications in fextiles (direct printing, transfer)

A Combination of textile conductive elements (bus bars, electrodes
printed elastic structures

A Thermoformable electronics
A 3D electronics on thermoformable polymer carriers




Sensors

Research and development of printed and textile sengordoT
applications

Chemical sensors
A Chemoresistivéammonia, humidity)

A HectrochemicafNitrogen oxideethyleng
Physical sensors

A Resistive

A Capacitive

Additive manufacturing based on organic materials and
nanomaterials

Planar flexible sensors

A suitable for integration into flexible electronic systems
(smart labels and packaging, film systems, embedded
sensors),Embroidered textile sensd&mbroidered textile
sensor

FEL UWB | RICEel.zcu.cz




DIAGNOSTICS AND TESTING



SELECTEDAGNOSTICS AND
TESTING INFRASTRUCTURE

A Clean rooms, ;Ray diagnostics and 3D tomography

A Diagnostics of materials and structural analysis
(including TGA, DMA, TMA-IR))

A Environmental testing, NVH testing (humidity, temperature
aggressive gases)

A Microscopy laboratories
A Electromagnetic compatibility (EMC) laboratories
A Electrical laboratories (EL)

A A certified testing laboratory (no. 1090)



DIAGNOSTIGS TESTING

Materials diagnostics and structural analysis

Electrical testing

A Monitoring of dissipation factor, permittivity, dielectric strength,
partial discharges, insulation resistance, volume or surface
resistivity, and other electrical parameters.

A Space charge diagnostics (newly added).
Structural testing

A Equipped with thermal analysis techniques such as DSC, STA,
TMA, and DMA.

A Infrared spectroscopy with Fourier transformation.
Mechanical testing

A Static tensile, compression, and bending tests at normal and
elevated temperatures.

A Bending impact tests for metallic and frogtallic materials.

A Hardness measurements of plastics based on Shore A and Shore
D methodologies (ISO 868, ASTM D2240).




DIAGNOSTIGS TESTING

Diagnostics of environmental influences

A Climatic chamber with a volume of 180 liters for simulating
temperatures from70 AC to 1804C and relative humidity from 10%
to 98% RH.

A Shock climatic chamber for rapid temperature changes bety86en
AC and 220C.

A Chamber for corrosion testing and tests for the influence of harmful
emissions (G SGr, NOX, HS).

A Material solderability and lifespan tests, including combined aging of
insulators with pulsed\b kV) voltage and temperatures up to a0

A Simulation of various conditions, including humidity, temperature, and
vibrations.
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DIAGNOSTIGS TESTING

Microscopy and tomography diagnostics

A Diagnostics of electronic components, printed circuit
boards and interconnection structures.

possibility of 3D measurements or the possibility of using e

the AFM module (atomic force microscope), Electron o
microscope, Fluorescence microscope. of ..
A Magnifications from 10x150 000x. 1
A Computed tomographyjtome|x( samples max. 250 mm x b 7
400 mm and 10 kg). . 3
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DIAGNOSTIGS TESTING

Acoustics

A Noiseandvibrationparametersneasurement.

A Design ofspecialand nonstandardacoustic
measurement methods.

A Soundsourcelocalization.
Electroacoustics

A Parameterof electreacoustic transducers and other
electreacoustic devicemmeasurement

A Design and setip of soundsystems

Room and building acoustics

A Roomandbuildingacoustis parametersneasurement

A Room acoustics treatment design.

A Measurement of sound absorption in reverberation room




DIAGNOSTIGS TESTING

Electromagnetic compatibility

A Diagnostic activities in the field of EMC.
A Interference immunity verification.
A Measurement of electromagnetic interference.

Specializations

A Testing for interference in wires (9 kHz to 30 MHz).
A Resistance to

transient impulse groups

radiated interference (9 kHz to 6 GHz)

shock waves

highfrequency interference through wires &
highfrequency electromagnetic fields with various modulation lﬁ:!
voltage fluctuations and outages o
static electricity discharges

magnetic fieldaand nagneticfield pulses

> >

> > I > I D

Documentation and Declarations

A Preparation of declarations of conformity.

A EC declarations according to NV No. 616/2006 Coll.

A Documentation for compliance with European Directive No. 2004/1
for CE declaration.




DIAGNOSTIGS TESTING

Electrical Engineering Laboratory (ETL)

A Accredited Testing Laboratory No. 1090

AAccreditedoy t he Czech Institute for Accreditation according
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MATHEMATICARHYSICAL
MODELLING AND COMPUTATION



Numericalmodeling

A Agros- Development odwn finite-element software

A Implementationf modernoptimizationechniques

A Machindearning and Al

A Numerical modeling and computations in sevaraimerciasimulation software

Specialrobotic systems
A Minirobotics
A Evolutiorof effectorsand softroboticstools

Virtualand mixedreality

A Industrial process monitoring and control
A Datavisualisationn realapplications

A Visualisatiowf physicafields
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FlyOnVision

A Development of an advanced flight simulator of a paraglider with the suppo
virtual reality

A glider flight in free space, taking into account atmospheric influences such a
weather, daily cycler thermal activity

0000000
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ELECTROSTATIC SEPARATION

A Electrostatic plastic separator that can sort different types of plastics based on
different electric charges

A We are still finding new materials suitable for “fed separation

A We modify the separator for testing to suit the companies and the material
supplied by them
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ELASTOMERS

A study of the properties of magnetorheological elastomers (MRE) and the possibilities of
use

A The material is formed by mixiagditionakilicones with ferromagnetic particles, making it
both highly elastic and magnetic

A The application of a material using both properties of the material then makes the conc:
physically intelligent
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LASER CLADDING

A Development of a 3D printer for metal based on the principle of laser cladding

A Using a numerical model, different properties of overlay stability are tested for a
wide range of parameters
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MINIROBOTICS

A Using a system of coils and small magnets, we build small robots that can
outperform many animals in terms of their load capacity

A Can carry more than 4000 of their own weight
A more complex robotic structures that can work together or connect
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