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INTELLIGENT
WIRELESS SYSTEMS

SILICON AUSTRIA LABS (SAL)
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9 Science Park Linz 2

High Tech Campus Villach

As a leading research center and pioneer in electronic-

based systems, we provide the industry with access to top- e ,, EMDDED
tier R&D infrastructure and research services, giving them a . SYSTEMS

decisive competitive advantage both domestically and

SENSOR
SYSTEMS
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internationally.






RESEARCH TOPICS

Flagship Research Topics
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R s
Highly efficient power converters & inverters with focus on
resonant topologies aiming for compact hardware designs
with high switching frequency.

Multiphysics simulation for power electronics

\,~ optimization & design. Multi-rate, multi-domain simulation
for multi-objective, efficiency/lifetime/volume system
optimization including EMC.

N

. Passive power components including improved

= component optimization and novel fabrication techniques.

performance factor with special attention to magnetic

Model Based Design for EMC in power electronics via
incorporation of EMC from beginning in the design by
simulation to reduce the number of design cycles, minimize
the filter size and component count.

J
Emerging control engineering theory supported by signal ) [ L
processing, Al and high bandwidth controller hardware to P @@
enable full system/component utilization and lifetime optimized @.’ 2>
control. ) ¥

Power device packaging and characterization utilizing

~ heterogeneous integration technologies and electrical,

thermal, thermomechanical characterization & test.

Infrastructure

& Services

Characterization, Test & Prototyping

Rapid Prototyping and Test Infrastructure for precise component &
system measurements as well as hardware design.

Power
semiconductor
component and
module industry

Simulation

“SALamander” multi-domain simulation framework for multi-objective
efficiency/lifetime/volume system optimization and design.

System integrators
and industrial user of
power electronics
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PE DIVISION OVERVIEW =SAL
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System Level Integration Technologies %IEJSQ PCB layout design Instrumentation and Test (IT)

Thermal/mechanic Sl loseling MPSoCs for P-HIL & control algorithm implementation
Device characterization 3| cycle analysis:

)

Ill .

Thermal + CFD
simulation

Final prototype &
verification

=

High-bandwidth sensing and high-precision

measurement for high switching frequency converters
Component

modelling &
system
Boad Wires integration

Controller design and rapid prototyping

Lead frame

./

‘ =M . Circuit analysis
—f— = & simulation
Integration technologies for active & passive | ; _ >
components ] L | |?¥A':.:ABENJZ
| IRERE
I E g . b o ! Converter system architecture EMI mode:IIing A_utoma_ted & time-efficient
eo Ty Passive components " ! S and EMI filter simulation-workflows
o M= design, optimization & topology optimization

Multi-domain modelling of discrete &

optimization
power module packages

DUT +RL load
5 cm above GND planc

Warpage Analysis Broadband component
ey (from die to _— - measurement and modelling
System level EMC simulation of PE converters
Interconnection technologies for power modules package)

Multidisciplinary research needs

Heterogenous Integration (HlT) multidisciplinary competences! Coexistence and Electromagnetic Compatlblllty (CEMC)
Silicon Austria Labs GmbH
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TINY POWER BOX

ROLE MODEL FOR CO-OP PROJECTS ==SAL

. Topology optimization, system .
1) Beyond state-of-the-art power density design, EMC design, control Project Volume TOTAL: 3.2MIL €
Bi-directional Onboard Charger for... development, simulation & Budget Duration SAL Tiny Box Team
laboratory testing. SAL 5 Partners 3 Years Currently 10 persons involved
Varlant A: AUtomOtlve (7kW) 1.6 MIL 1.6 MIL 2019 | 2022 | 6 Post-Doc |2 PhDsl 2 Engineers

Variant B: Industrial Forklift (10kW)
With integrated LVDC output

2) Holistic simulation workflow

3-port Transformer AN
+ Resonant Tank(s) \

Inductor/transformer design
& control board hardware.

-

Electro-thermal Co-simulation

+ develop path for:

System '
Lifetime

Ceralink™ modelling, capacitor o) ©
4>

expertise & potting assembly. AV L @150

Thermal, system & reliability
simulation expertise.

Gineon

Power semiconductors
& circuit design
expertise.

Embedded MOSFET
benchmarking & simulation. PhD & Master Students

00 ® © KARNTEN
TU [ L ..= University of

Grazm [} [ Applied Sciences



] Component Packaging; E—— SAI.
I £ | eg. Discrete switch, === SILICON AUSTRIA LABS
g gate driver, SoC/SiP
£ | like switch with
[=] . .
HIiEFFICIENT and reliable electric drivetrains © | lntegrated gate driver
based on modular, intelligent and highly Module Packaging
: . . 2 {
integrated wide band gap power electronics Z | eg. half-bridge switch AN,
modules = | package N EFFICIENT
Research Objectives g | Subsystem packaging I
— Multiohvsi kaqi d ina / PE: g as well as control and 1
= ultiphysics, packaging and processing : % | cooling system: i
Dynamics and control, improve benchmarks: Z | e.g.. DC/AC inverter !
reduce volume, increase efficiency, improve _ . ‘ Funded via H2020
lifetime and lifetime monitoring capability = | Entire integrated system ECSEL Programme
2 e.g. Battery- / e-Motor-
> lator, e-Powertrai
Research Approach o | cratoL e-rowertai
=  Design-by-multiphysics-simulation and supply MW
chain establishment / \
= Transient thermal response measurement and Ploss(t) Heat Tgielt)
» transfer ———»
control physics |
: [ Puoss(t) Frequency| _A
SiC ( N > FRF(jo)
Expected Impact Driver MOSFET TSEP Sensitivity|  Tye(t) respontse =
— - . . (¢ »  model »| analysis
=  Better utilization of WBG semiconductor and inversion
~ devices control _ . DUT_ | |
=  Direct impacts P % e \ \
=  Component costs —15% - »D / N /
- A} \
=  Energy usage decreased, e.g., —40 kt - \
CO, / vehicle-lifetime ~ Package substrate
. 2 ] - Cooling /
= Resource usage reduction q (boundary conditions)

Silicon Austria Labs GmbH 8
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