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Ai r-c ooled SiC-Inverter

Wide Band Gap (WBG) semiconduc -

tors offer huge potential s for power

electronic sys tems due to thei r

s ign i ficantly reduc ed c onduction and

switc h ing losses.

Based on SiC-MOSFET technology, a

modular and c ompac t three-phase

800 V driv e-inv erter with a constant

output power of 40 kW and a

continuous phase current of 70 Arms

was des igned and realized.

Due to the raised efficienc y with

s ign i ficantly reduc ed heat-losses , an

ai r-c ooled des ign with addi tiv ely

m anufactured heats ink was reali zed.

The heats ink struc ture is d irec tly

integrated into the inv erter housing

and combines an optimiz ed heat

d iss ipation with the used fans , low

weight and good m anufacturabil ity.

Due to possib le swi tching frequencies

of up to 100 kHz , the SiC-inv erter is

sui table for mac hines and appl ications

with highest elec tric frequencies like

h igh-speed traction-motors , compres-

sors and electric turbochargers.

Also high frequenc y harmonics ,

modulated on top of the fundamental

s inusoidal phase current, are possib le

to avoid or c reate ac oustic stimulation

with in the electric m achine.

Optimized for Highest Efficiency

For the real ization of h ighest

switc hing speeds and reduc ed

switc hing losses , a low-induc tance

commutation c el l of the SiC-inv erter is

c rucial . Despi te the use of power

modules with classic al aluminum

bond-wire technology, a c ommutation

inductance of < 12 nH was ac hieved.

3D-FEM field simulation was c arried

out to v isual ize and optimiz e the

transient current paths within the

power module. Also a low inductive

coupl ing between the power- and

s ignal -paths , leading to a reliab le

m odule behavior, was ac hieved

Even at swi tching speeds of 40 kV/μs

only a turn-off v ol tage ov ershoot

sm aller than 200 V was m easured with

th i s m odule des ign.

Internal phase c urrent, temperature

and DC-Link vo ltage sensing as well as

a gate-driv er hardware detection for

MOSFET-overcurrent ensure a safe

operation of the system.
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Ad d itive ly manu factu red c ooling s tru cture

Tec hni c al Data

Constant power 40 kW (@800 V)

Max. Switching
Frequency

100 kHz

Input voltage range 200 to 800 V DC

Cont. phase current 70 Arms

Total weight 4 kg

Po wer  mo dule w ith 2 5 mΩ SiC-MOSFET 

a n d  e xtern al SiC-diode s

To t al lo sses  o f the S iC-inverter ( fSW = 7 0 kHz ) Th er mal c haracterizatio n of t he 3D  co olin g s tructure


