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FACULTY OF ELECTRICAL ENGINEERING

Students

ÁClose to 800 including almost 80 international 

students from more than 15 countries

Study programs in 3 levels

ÁBachelor/ Undergraduate(in CS)

ÁMaster / Graduate(in CS and EN)

ÁPh.D. / Doctoral(in CS and EN)

Fivedepartmentsof:

Á Electronics and InformationTechnology

Á PowerElectronics and Machines

Á PowerEngineering

Á Materialsand Technology

Á Electricaland ComputationalEngineering

Researchcenter RICE (Research and Innovation Centre for 

Electrical Engineering)
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Competenceroadmap

KeyKompetences

Å Powerelectronics, drivesand machines

Å Materialresearch

Å Powerengineering

Å Electronics and embededsystems

Å Industrialinformatics/ AI

Å Computermodelling

Å Diagnosticsand testing

Å Industrialinformatics

Å Physicsinstrumentation
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FEL UWB 
SPACEPROJECTSAND EXPERIENCE

VZLUSAT - 1 and 2
Å Project Lead: AviationResearchand Testing 

Institute (VZLU). 

Å SatelliteCommunications: University of 
WestBohemia in Pilsen, 

Å OtherPartners: EscAerospace, Rigaku
InnovativeTechnologies Europe, TTS, 
Advacam, Spacemanic, Eltvar, Needronix
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FEL UWB 
SPACEPROJECTSAND EXPERIENCE
Å Textile electrodes for EMG monitoring

Å AstroMoWe- Innovative Wearable Muscle 

and Movement Monitoring System for Astronauts

Å This revolutionary Czech technology is designed to 

monitor the movement and muscle activity (EMG) 

of astronauts on the ISS, combining advancements 

in miniaturized electronics, e-textiles, and AI.
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Core Properties

Long-term EMG sensing with high user comfort

Precision during dynamic movement in 

microgravity

Hybrid conductive fibers (gold-plated 

molybdenum microwires + aramid fibers)

Durable, washable, and mechanically robust

Electrodes secured against displacement

Manufacturingand Integration

Automated embroidery for high-precision 

electrode production

Integrated into elastic textile sleeves for limbs

Connection via conductive textile ribbons

Joining methods: Hot-bar welding

Hybrid conductive thread consisting of

conductive microwires and meta-aramid

fibers, used for embroidering EMG electrodes.

Embroidered textile electrodes hot-bar

welded to a conductive elastic ribbon for

EMG monitoring

Principle of hot-bar resistance 

welding.

Preliminary functional testing (EMG

monitoring) of the biceps was performed

on the tested samples

FEL UWB 

SPACE PROJECTS AND EXPERIENCE
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FEL UWB 
SPACEPROJECTSAND EXPERIENCE

FITPIX Lite ²Compact Timepix -based particle detector

ÁCandidatedevicefor RadiationEnvironment Monitors(REM) aboard
the International SpaceStation (ISS)

ÁProject lead: University of Houston, NASA

Ground segment as a service

ÁProject lead: Hulds.r.o. 

ÁESA Call: Framework Project ImplementingESA®sSupport of
Space-RelatedActivitiesin theCzech Republic

Student project - Pilsen CubeSat

ÁInternalstudent satelliteprojectfocusedon radiationmonitoring

ÁOnboarddata processing

ÁDualTimepix detectorpayload

https://www.ceskatelevize.cz/porady/1096902795-studio-6/218411010100626/video/629070
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FEL UWB 
SPACE PROJECTS AND EXPERIENCE

Electrical design for space applications

ÅCooperation with 5M company

Å PCB design
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UWB FEL COOPERATIONAND TECHNICAL READINESS
FORSPACE

Material Research

Testing and Diagnostics

Modelling and computation

Electronics

JOINT FUNDED 
PROJECTS

DIRECT 
COOPERATION
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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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MATERIAL RESEARCH
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TECHNOLOGY FOR POWER AND HIGH 
TEMPERATURE ELECTRONICS

High durable and temperature resistant electronic 

modules based on:

ÁAlumina (Al2O3)

ÁZirconia (ZrO2)

ÁAlNand Si3N4

Ag and Cu metallization of ceramics by selective printing:

ÁFully additive manufacturing process ²material savings

ÁHigher pattern resolution (down to 100 Ðm line/gap)

ÁDifferent thickness of metallization on substrate (from 25 Ðm to 

300 Ðm)

ÁHigh adhesion (> 40 N/mm2)

ÁDirect integration of passive component and sensors

ÁAssembly of fine pitch SMD components and chips

ÁSpinel (MgAl2O4)

ÁCeramic foams

Á3D printed ceramics
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Technological benefits and options:

ÁMultilayer and stacking capability

ÁMetal plated and filled vias

ÁHigh resistance against temperature shock cycling, high 

temperatures and neutron flux

ÁDirect integration of electronics to ceramic heat sinks

Á3D printed ceramic packaging

FEE UWB | RICEfel.zcu.cz

COMPETENCE: TECHNOLOGY FOR 
POWER AND HIGH TEMP. ELECTRONICS
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COMPETENCES AND EQUIPMENT FOR 
HIGH TEMPERATURE ELECTRONICS

Based on TPC technology (Thick Printed Copper) 

ÁThick film technology development and optimization

ÁAdditive deposition of materials on ceramics, 3D printing 

of ceramics

ÁHigh temperature electronic substrates R&D 

(componentsfor fusion reactors, CPV and power modules)

ÁNew bonding and interconnection technologies R&D

ÁPower modules diagnostics and testing

Production and diagnostic equipment:

ÁThermosonicbonding, Resistive spot micro-welding and sintering

ÁHigh temperature furnaces (with gas-tight retort)

ÁVacuum reflow furnace in combination with formic acid vapours
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DEVELOPMENT OF E-TEXTILES

Interconnection systems

ÁHybrid conductive threadscontaining ultra-fine metal wires combined 

with synthetic fibres.

ÁInnovative textile conductive ribbons

Linking, integration and encapsulation

ÁTechnology of interconnection of conductive textiles based on 

ultrasonic plastics, resistance welding, thermocompression welding

ÁNew thermal compression method for direct integration and 

encapsulation of SMD components or modules on a textile substrate 

or ribbons
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DEVELOPMENT OF E-TEXTILES

Textile sensors and electrodes

ÁFully textile thermocouple sensors, large area 

temperature sensors, pressure, tension, humidity, 

presence, proximity, respiratory rate and skin hydration 

sensors

ÁTextile electrodes - ECG monitoring, EMS stimulation

ÁHeated textiles with integrated occupancy and 

temperature sensors

Textile antennas

ÁTextile dipole and bow-tie antennas

ÁTextile sensor antennas for monitoring edema, respiratory 

rate
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APPLICATIONS OF E-TEXTILES

Protective clothing and personal protective equipment:

ÁSmart protective suit and gloves with integrated sensor system

ÁShoe with an integrated inertial localization system

Home and healthcare

ÁSmart sheet including evaluation electronics for patient monitoring 

(integrated occupancy, motion, and humidity sensors in 2 zones)

ÁCompression leg sleeve - for effective compression therapy of tibial 

ulcers.

Heating fabrics, IoT elements

ÁKnitted heating fabric with high resistance to washing cycles also 

with integrated presence sensors

ÁPrinted and embroidered antennas for IoT applications and knitted 

sensor antennas.
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PRINTED ELECTRONICS

Technology

ÁAerosol Jet Printing, Dispensing, Screen Printing

Printed functional elements

ÁPassive (R, L, C,) active (OECT), antennas), sensors (T, RH, chemical)

Systems-on-Foil

ÁHybrid SMT assembly on printed interconnect structures

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

ÁSoft and flexible substrates, elastic conductive motifs

ÁMulti-material strain-relief interface rigid-flex-stretch

ÁApplications in E-textiles (direct printing, transfer)

ÁCombination of textile conductive elements (bus bars, electrodes) and 

printed elastic structures 

ÁThermoformable electronics

Á3D electronics on thermoformable polymer carriers
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Sensors
Research and development of printed and textile sensors for IoT 

applications

Chemical sensors

ÁChemoresistive(ammonia, humidity) 

ÁElectrochemical(Nitrogen oxide, ethylene)

Physical sensors

Á Resistive

Á Capacitive

Additive manufacturing based on organic materials and 

nanomaterials

Planar flexible sensors

Ásuitable for integration into flexible electronic systems 

(smart labels and packaging, film systems, embedded 

sensors),Embroidered textile sensor,Embroidered textile 

sensor
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DIAGNOSTICS AND TESTING
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SELECTED DIAGNOSTICS AND 
TESTING INFRASTRUCTURE

ÁClean rooms, X-Ray diagnostics and 3D tomography

ÁDiagnostics of materials and structural analysis 

(including TGA, DMA, TMA, FT-IR)

ÁEnvironmental testing, NVH testing (humidity, temperature or 

aggressive gases)

ÁMicroscopy laboratories

ÁElectromagnetic compatibility (EMC) laboratories

ÁElectrical laboratories (EL)

ÁA certified testing laboratory (no. 1090)
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DIAGNOSTICS& TESTING

Materials diagnostics and structural analysis

Electrical testing

Á Monitoring of dissipation factor, permittivity, dielectric strength, 

partial discharges, insulation resistance, volume or surface 

resistivity, and other electrical parameters.

Á Space charge diagnostics (newly added).

Structural testing

Á Equipped with thermal analysis techniques such as DSC, STA, 

TMA, and DMA.

Á Infrared spectroscopy with Fourier transformation.

Mechanical testing

Á Static tensile, compression, and bending tests at normal and 

elevated temperatures.

Á Bending impact tests for metallic and non-metallic materials.

Á Hardness measurements of plastics based on Shore A and Shore 

D methodologies (ISO 868, ASTM D2240).
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DIAGNOSTICS& TESTING

Diagnostics of environmental influences

ÁClimatic chamber with a volume of 180 liters for simulating 

temperatures from -70 ÁC to 180 ÁC and relative humidity from 10% 

to 98% RH.

ÁShock climatic chamber for rapid temperature changes between -80 

ÁC and 220 ÁC.

ÁChamber for corrosion testing and tests for the influence of harmful 

emissions (ClϜ, SOϜ, NOX, HϜS).

ÁMaterial solderability and lifespan tests, including combined aging of 

insulators with pulsed (Ñ5 kV) voltage and temperatures up to 300 ÁC.

ÁSimulation of various conditions, including humidity, temperature, and 

vibrations.
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DIAGNOSTICS& TESTING

Microscopy and tomography diagnostics

ÁDiagnostics of electronic components, printed circuit 

boards and interconnection structures.

ÁOptical microscopes, Laser confocal microscope with the 

possibility of 3D measurements or the possibility of using 

the AFM module (atomic force microscope), Electron 

microscope, Fluorescence microscope.

ÁMagnifications from 10x - 150 000x.

ÁComputed tomography v|tome|x( samples max. 250 mm x 

400 mm and 10 kg).
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DIAGNOSTICS& TESTING

Acoustics

ÁNoiseand vibrationparametersmeasurement.

ÁDesign of specialand non-standard acoustic

measurement methods.

ÁSoundsourcelocalization.

Electroacoustics

ÁParametersof electro-acoustic transducers and other 

electro-acoustic devicesmeasurement.

ÁDesign and set-up of soundsystems.

Room and building acoustics

ÁRoom and buildingacoustics parametersmeasurement.

ÁRoom acoustics treatment design.

ÁMeasurement of sound absorption in reverberation room.
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DIAGNOSTICS& TESTING

Electromagnetic compatibility

ÁDiagnostic activities in the field of EMC.

ÁInterference immunity verification.

ÁMeasurement of electromagnetic interference.

Specializations

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

Á Resistance to:

Á transient impulse groups

Á radiated interference (9 kHz to 6 GHz)

Á shock waves

Á high-frequency interference through wires

Á high-frequency electromagnetic fields with various modulation types

Á voltage fluctuations and outages

Á static electricity discharges

Á magnetic fieldand magneticfield pulses

Documentation and Declarations

Á Preparation of declarations of conformity.

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

Á Documentation for compliance with European Directive No. 2004/108/EC 

for CE declaration.
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DIAGNOSTICS& TESTING

Electrical Engineering Laboratory (ETL)

ÁAccredited Testing Laboratory No. 1090

ÁAccreditedby the Czech Institute for Accreditation according to ĨSN EN ISO 17025.
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MATHEMATICAL-PHYSICAL 
MODELLING AND COMPUTATION
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ÁAgros- Development of ownfinite-element software

ÁImplementationof modernoptimizationtechniques

ÁMachinelearning and AI

ÁNumerical modeling and computations in several commercialsimulation software

Numericalmodeling

ÁMinirobotics

ÁEvolutionof effectorsand soft-roboticstools

Virtualand mixedreality
ÁIndustrial process monitoring and control

ÁData visualisationin realapplications

ÁVisualisationof physicalfields

Specialroboticsystems
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ÁDevelopment of an advanced flight simulator of a paraglider with the support of 

virtual reality

Áglider flight in free space, taking into account atmospheric influences such as 

weather, daily cycle, or thermal activity

FlyOnVision
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ELECTROSTATIC SEPARATION

ÁElectrostatic plastic separator that can sort different types of plastics based on 

different electric charges

ÁWe are still finding new materials suitable for "free-fall" separation

ÁWe modify the separator for testing to suit the companies and the material 

supplied by them
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ĠRTAP AND AGROS SUITE

Á Own software for robust design of electrical equipment

Á computer modelingof physical fields and coupled problems in 2D in a user-

friendly graphical environment

Á Basic deterministic and stochastic optimization methods
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ELASTOMERS

Ástudy of the properties of magnetorheological elastomers (MRE) and the possibilities of their 

use

ÁThe material is formed by mixing additionalsilicones with ferromagnetic particles, making it 

both highly elastic and magnetic

ÁThe application of a material using both properties of the material then makes the concept 

physically intelligent
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LASER CLADDING

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

ÁUsing a numerical model, different properties of overlay stability are tested for a 

wide range of parameters
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MINIROBOTICS

Á Using a system of coils and small magnets, we build small robots that can 

outperform many animals in terms of their load capacity

Á Can carry more than 4000% of their own weight

Á more complex robotic structures that can work together or connect


