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MERSEN IN BRIEF
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INTRODUCTION: MERSEN IS ACTIVE ALL OVER THE SIC VALUE-CHAIN
CRYSTAL GROWTH, EPITAXY AND POWER CONVERSION
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MERSEN HAS A COMPREHENSIVE RANGE OF GRAPHITE AND
INSULATION SOLUTIONS FOR SIC PRODUCTION

2,XXX°C +/- 2°C

2,400°C

Graphite crucible

A contributes to the chemical

——e Induction composition of the single crystal
coil ) o
A controlled CTE, controlled reactivity

® Quartz tubing with the gases, controlled thermal

conductivity

® SiC
A extreme purity (7N) of the graphite

® THERMAL INSULATION ) )
————® GRAPHITE CRUCIBLE CALCARB® insulation

A spatial consistency,
—® Reservoir of SiC powder o
low thermal conductivity at 2,400 C

A
A  ability to be precision machined
A

high purity

Running temperature Cycle duration Ingot weight

2,400° C

3-5 days 5-10 kg
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INFLUENCE OF SILICON CARBIDE ON SELECTED POWER COMPONENT SPECIFICATIONS
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ADDRESSING SIC APPLICATIONS WITH MERSEN LINE OF PRODUCTS

Low inductance [cap-bus bar]

/Cooling solutiong

connection: FischerlinkE for Sic
applications
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High temperature Capacitors

High temperature bus bar, 130°C and 180°C, Low Partia[
discharge, creepage and clearance up to 10kV. Mhi-TxxE

ser i
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EMBEDDED HEAT-PIPE. PUSHING THE LIMITS OF AIR COOLED HEAT-SINK
~30% REDUCTION IN T° RISE COMPARED TO STANDARD AL HEAT-SINK

P A HEATER BLOCK, SIMULATING A POWER MODULE, HAS BEEN PLACED AT THE SAME LOCATION ON 3 DIFFERENT HEAT SINKS (AL+MEHP, AL
AND CU) WITH SAME GEOMETRY. T° RISE IS MEASURED AT THE HEATER LOCATION AS A FUNCTION OF AIR VELOCITY
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Average T° rise Ref=1 -23% | -30%
HEATER BLOCK Cost comparison Ref=1 X4 | x 1.25
fiPOWER MODULED Weight Ref=1 x35 | 1
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IMPACT OF eHP ON SIC MODULE THERMAL SPREADING

NO HOT-SPOT ANYMORE!

BLANK HEATSINK EMBEDDED HEAT PIPE MeHP

(INSERTED INSIDE THE BASEPLATE)

QL
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|SO|\/|AXXE . THE ULTIMATE LIQUID COOLING SOLUTION FOR MODULES
NO oI MODULE-TO-MODULE, NO I CHIP-TO-CHIP

3kW loss 3kW loss 3kW loss

— ————
Q1 g O

Homogeneity: no gl module-to-module

Homogeneity: < 2°C gl chip-to-chip
Pressure drop: 565 mbar

P AN INNOVATING COUNTER-FLOW AWAVY SPIRALO DESIGN, HAS BEEN DEVELOPED FOR IMPROVING
THERMAL MANAGEMENT OF LATEST GENERATION OF SI & SIC POWER MODULES. IT OFFERS:

A Better thermal performances: Rth ~ 6 °C/kW

(EG 50%, 250 mm modules, 3kW power losses and 5 liter/min per component.)

A Lower pressure drop than all existing designs (~600mbar)
A Thermal homogeneity chip-to-chip (all chips at the same T°) and module-to-module on a multi-module

cooling plate
A Compact design: distance between modules can be optimized A Inverter size reduction
A Modulars ol ution : covers all PrimePACKE types, whateve

A Cost competitive compared to others efficient designs
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RECENT TRENDS IN WBG POWER CONVERSION

HOwW TO REDUCE STRAY INDUCTANCE WHILE INCREASING OVERALL POWER DENSITY AND JUNCTION T°?

New module

design

Power module makers are
working on new designs
for their power modules in
order to stay competitive
against press-packs for
high-voltage devices.

The most popular solution
Is reducing the distance
between internal
connections

Reduce stray inductance
together with higher Tj

Use of external
laminated
busbar with low
iInductance
connection

Outside the module, using
laminated busbar offers
strong reduction of
parasitic inductance

Use of internal

laminated busbar

Along with the emergence
of SIC, the switching
frequency reaches several
tends lotérnak Hz .
laminated bus bar can
offer a real added-value to
decrease the inductance
while connecting the chips
together
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