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Propulsion Systems Energy Systems

WBG Focus
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Powerplant Electric Motors Inverters Converters Control Units
Integrated motor Chassis Motor Stand Alone Charger Powertrain
and Inverter Inverter Controllers
Stator & Rotors Aux DC/DC
Coaxial or Offset Integrated Inverter (Integrated Chassis Controllers
Gearbox Interfaces Hub Motor w/Charger or
Dual Inverter Inverter) Battery
Complete e-Drive Management
Subsystem Systems
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Near Term WBG Device Opportunities

Traction Applications R § ; : R

- DC/DC Boost Converter RS A AN
* Reduce Inductor Size & Mass e !
- High Temperature Motor Inverter . |~ : Y A R

* High Speed 100K RPM Motor Drives

. Traction Motor Inverter
DC/DC

Auxﬂlary 12V DC/DC Converters & Line Powered Battery Chargers
Passive rectifiers

 PFC Front End

« Inter-leaved boost Converter
« Full Bridge Drives

* Synchronous Rectifiers
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WBG Power Device Cost Factor Matrix Magna€&car

SYSTEMS

Power Stage Attributes Rated for Power Conversion

Wire Bond Rxbbon Lead Frame.

=High Switching Frequency R
» Low inductance, materials, power cycle reliability  Technology
» NVH, EMC

=Lower Thermal Impedance
» Thin stack, materials, thermal cycle reliability

Transfer/Over DCB Sandwich
Multi-chip Module Molded Single Switch
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Half-Bridge/Single Switch

=High Temperature Lead frame & Interfaces
. . . . . Packaging.& a '_— Sy
> soldering / sintering, wire bonding, encapsulates Encapsulation \;ﬁ% &}, =~
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Multi Pack

Six Pack
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=Supporting WBG Component Integration: e
= Interface Electronics for WBG
» Gate drive & protection circuits
» High Temperature — Close to the Gate
= High Temperature Film Capacitor > 120 °C
= Thermal Management — Air, Oil or 105 °C Water
= Smaller Overall Mechanical Package with higher power density

=
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