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Wishlist power module technical KPIs
Bosch SiC Power Module PM6

 Superior electrical performance
 Superior thermal performance
 Very small box volume
 Simple scalability without inverter redesign
 Optimum connectivity with respect to all points above
 Highest reliability
 …

Conflicting requirements lead to high variety of PM concepts in the market
How to be competitive in all technical domains?

Can you do it all?
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Bosch SiC Power Module PM6
Design & references for benchmarking
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Bosch frame-based SiC module (CSL) and leadframe based SiC discrete (DSL) used as reference 

PM6 CSL DSL
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Bosch SiC Power Module PM6
Application conditions for technical comparison
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 Power module benchmark with focus on package 
reveals the packaging potential

− All packages with same Bosch SiC semiconductor
− Enables a package rather than a SiC technology 

benchmark
− Simplified design approach is applied

 Identical operational boundary conditions:
− Same DC-link
− Same mech. output power
− Same cooler w/ same flowrate
− Same typical voltage-controlled gate driver without 

special features
− Same PWM

Ensure good relative comparability under normalized boundary conditions 

850V
DC-link

Copper pinfin cooler
Flowrate 8l/min at <200mbar

PWM frequency 10kHz

175kW
mech.
power
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Box volume
Bosch SiC Power Module PM6

 Comparison of B6 bridge area consumption
 Differences in routing of capacitor and phase connection not considered
 Required size strongly correlates with degree of signal and power routing in 3rd dimension
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Stacking of power and signal routing leads to power density advantage of PM6

PM6CSL DSL
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Inverter design effort
Bosch SiC Power Module PM6

CSL & DSL with limited power range, but:
 CSL easy to integrate
 DSL power class extension possible by 

parallelization
Scaling effort when changing power module for 
different power class:
 Redesign cooler due to different size
 Redesign PCB due to changing pin positions
 Redesign DC-link connection due to different 

size
 Redesign AC unit & current sensing

200 300 400 500 600 700 800
Phase current in Arms

PM6

CSL

DSL

PM6 covers much wider range than CSL or DSL without B6 redesign

Enablers to avoid this effort:
 PM flexibility in chip size
 PM flexibility in number of chips

Power range without interface redesign



ME-PM/NE | 01.04.2025
© Robert Bosch GmbH 2025. Alle Rechte vorbehalten, auch bzgl. jeder Verfügung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie für den Fall von Schutzrechtsanmeldungen.

Performance - Thermal
Bosch SiC Power Module PM6

 PM6 with best cooling performance followed 
by DSL and CSL

 Advantage of CSL and PM6: Direct cooling of 
power path  no heating of semiconductors or 
DC link losses in power connections
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RTH vs. chip size

Best thermal performance with PM6. CSL & PM6 provide heat sink for power path
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Performance - Electrical
Bosch SiC Power Module PM6

 PM6 with lowest switching losses, even 
at higher LCC

 Switch symmetry also best for PM6
 Oscillation tendency: Additional chip-

internal resistance required for stability 
used as criterion

CSL DSL PM6
LCC 11nH 8nH* 11nH
PSW 119% 120% 100%
Additional 
Rg,int

+4,9 Ω +1,4 Ω +0 Ω
*w/o mech. stress 
relief measures

PM6 CSL

DSL

Publications:
- APEC 2025 – Beushausen et. al. - 

Advantages of Paralleling SiC
MOSFETs in High-Performance 
Power Modules

- PCIM 2025 – Horvath et.al. - 
Influence of Inductances and 
Asymmetries on Short-Circuit 
Behavior for SiC-Based Traction 
Inverters

Chip symmetry in short circuit

PM6 with lowest switching loss, best switch symmetry and lowest oscillation tendency 
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Summary
Bosch SiC Power Module PM6

 Box volume:
− PM6 & DSL w/ smaller footprint than CSL

 Design effort & scaling:
− CSL easy to integrate
− DSL with simple upscaling
− PM6 w/ lowest redesign effort & highest power density

 Thermal performance:
− PM6 w/ best RTH
− PM6 & CSL w/ cooled power connections

 Electrical:
− PM6 with lowest switching loss, best switch symmetry 

and lowest oscillation tendency 
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PM6 DSL CSL

Box volume + + o

Scaling w/o 
interface 
redesign

++ o o

Thermal ++ +/o o

Electrical ++ + +

PM6 with superior performance in all compared technical domains
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This presentation
is available at the
PCIM website 

Thank you for 
your 
attention!
I‘m pleased to answer 
your questions: 
Christian.Lautensack
@de.bosch.com
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