EMLAB — EMBEDDED SYSTEMS

THE DESIGN AND ARCHITECTURE OF DIGITAL SYSTEMS LABORATORY
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EmLab (A415):
Design of digital systems
Programming of single-chip computers (NXP, ESP32...)
FPGA programming

Robotics (Bc.)
ASIC (Mgr.)

Verification /validation
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Who we are?

-
1 prof. Vaclav Prenosil (2x Ph.D.)

o Jan Krdl
11 Zdenék Matéj (5x Ph.D.)

11 /x Students Ph.D.
7 10x Bc. and Mgr. students




Equipment (A415, B202)
N

Osciloscopes (GHz)

Logic analyzers

Signal generators

Power sources

High voltage sources (5 kV)

Component base

Tools (Soldering station...)
SW (Altium Designer...)
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Research
-
1 HW Accelerators
- Autonomous car/Robotics
- Digital design for Integrated circuit
7 HW /FW /SW for nuclear fusion and fission facilities
11 Reliable digital design (space application)




Grants

N
TACR projects (cooperations VF, CVR Rez, CAS)

MYV = security (nuclear power) | g e
IAEA — CRPs Sire="
MISTI — MIT

Taiwan projects — ACDRC
Skoda Auto

MUNI Internal grants

DCC (CIRC) — Deployable Cyber Centre
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1 Current:
=1 |AEA CRP, 3x TACR, MV, ACDRC



Industrial partners
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Collaboration with partners

7 HW Control interface via touch screen
1 Measuring equipment to nuclear power plant
1 Gas concentration analysis for coal mine

1 Wireless modular systems for measuring physical
quantities




Applied results
—

11 Spectrometric two-parametric system for the

experimental reactors (>60 results, patent)




Collaboration

N
1 Czech Universities:
CVR Rez
VUT
CVUT
UNOB
VSB
CAS — UPT

1 Fl:
CRoCS




Collaboration — Internationaly

University of Alberta (Edmonton)

MIT (Boston)

IAEA (Viena)

PTB (Braunschweig)

TU Dresden

NATO (modelling and simulation group)
Taiwan - NCKU



Results

IAEA data libraries
Benchmarks (data collections)
Publications - instrumentation, FW /SW (66+ WoS)

Functional samples/industrial samples

Patens

Applied results used in industry (CERN, nuclear
power plants, research centers PSI)

ORCID iD: 0000-0002-4453-8027



Activities
o

1 Scientists' Night

1 Open days

7 NXP Cup

1 Amper

1 Neutron Conference

11 Teaching high school students




Topics for collaboration within Fl

Embedded programming

Digital design

Cyber security

Chip design

Taiwan Universities collaboration (summer school)
Cube project(s)

Equipment available for everyone

HW support

Lectures (Robots...)



NXP Cup

Competition of self-driving cars

Brighter
N‘, Togefher




- We Are EmLab

emlab@fi.muni.cz

https: / /emlab.fi.muni.cz
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