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Integrated, Intelligent Modular Power Electronic Converter

Presented by Bruno ALLARD (INSA, Fr) on behalf of the project consortium

Horizon 2020 — Mobility for Growth, call H2020-MG-2014 TwoStages: 636170- I2ZMPECT

Develop and demonstrate an innovative, ultra-compact, highly reliable and efficient power electronic converter
with extended functionalities for aerospace applications.

e EXxplore:

— Innovative 3D packaging and cooling concepts, by integration of full SIC power electronics (switches and diodes)
— ultra-compact passives and intelligent gate drive
— novel control and health monitoring techniques with intelligent external communication.
— reduction of certification cost by modularization and standardization

e The key objective:
— 3% increase in efficiency

— Use of SIC and GaN components being able to cut the losses in power module by about 60%.

— Increased switching frequency: further loss reduction in electric machines due to lower harmonic distortion

— Modular highly integrated power electronics building blocks

e Significant increase in power density:

— 2kW/kg today to at least 10kW/kg in given conditions and potentially 15kW/kg in more long term future

— highly compact and flexible 3D design, integrated 3D packaging technologies
— Innovative cooling technology
— cost effective production by new technologies

Compactand intelligent power

i SiC and GaN power semiconductor
electronic converter

» Highly integrated intelligent power module
* Integrated passive components

* High frequency operation
* High efficiency
» High operating temperature

Safety and reliability
» Service with intelligent networks
* Robust concepts and designs

Early proposals

* Integrated digital driver circuits

« Compact, low weight, low volume housing
* High power density

* Intelligent communication

Highly integrated
Packaging Technology
* Integration of passive components
 Planar interconnect technology
* Functional materials
* High temperature operation T;=250C
« 3D embedded technology
* Power module demonstrator
* Low inductive packaging

technology

(flip chip) Manufacturing and integration

» Optimized manufacturing for ZMPECT

» Cost efficient materials and production processes
* Environmentally friendly

* High energy efficient processes

« Smart recycling concepts

* One technology platforms for all convertors

Flex-cover technology

» Reliability testing
» Service online

Condition Monitoring

« Temperature control

 Voltage and current monitoring

« Lifetime monitoring

* Intelligent external communication

Efficient Cooling concepts

* Double sided integrated cooling systems

* Integrated micro-channel cooling

* High reliable passive cooling systems

* Energy storage and heat management systems
* Improved reliability

* Compact printed 3D-Cooling systems

* New materials for low weight
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