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MERSEN IN BRIEF
A FRANCE-HEADQUARTERED TRADED COMPANY. MERSEN USA CORP. IN ROCHESTER-NY

ú950M
Å 33 %  NORTH AMERICA

Å 34 %  EUROPE

Å 33 %  ASIA AND ROTW

SALES GEOGRAPHIESSTAFF

* As of December 31, 2019

7,000 

ELECTRICAL 

PROTECTION & CONTROL

SOLUTIONS FOR

POWER MANAGEMENT

ELECTRICAL POWER

Worldôs no. 2 in 

industrial fuses

Worldôs no. 2 in 

passive components for 

power electronics

ANTICORROSION 

EQUIPMENT

GRAPHITE 

SPECIALTIES

POWER TRANSFER 

TECHNOLOGIES

ADVANCED MATERIALS

Worldôs no. 1-2 in

graphite equipment

Worldôs no. 1-2 in 

high-temperature 

applications

Worldôs no. 1-2 in 

brushes for 

industrial motors
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Crystal Growth
Wafering
Polishing

{ƛ/ ƛƴƎƻǘ άōƻǳƭŜέ SiC Wafer

Front-End

Packaging

Binning, pick-and-place
Packaging, Housing

Lithography, deposition, 
etching, implantation, 
ƳŜǘŀƭƭƛȊŀǘƛƻƴΧ

Bare-ŘƛŜ άŎƘƛǇέ
Diode, MOSFET, J-FET

Applications

Sublimation PVT 
reactors

Discrete

Power
module

Power 
Converter

INTRODUCTION: MERSEN IS ACTIVE ALL OVER THE SIC VALUE-CHAIN

CRYSTAL GROWTH, EPITAXY AND POWER CONVERSION

Epitaxy

SiC epi-wafer

Graphite insulation

& components

Wafer carriers

Busbar, Cooling, 

Capacitors, Fusesé.
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MERSEN HAS A COMPREHENSIVE RANGE OF GRAPHITE AND

INSULATION SOLUTIONS FOR SIC PRODUCTION

Induction

coil

Quartz tubing

Reservoir of SiC powder

SiC

THERMAL INSULATION

GRAPHITE CRUCIBLE

2,400°C

Running temperature Cycle duration Ingot weight

2,400° C 3-5 days 5-10 kg

Graphite crucible 

Á contributes to the chemical 

composition of the single crystal

Á controlled CTE, controlled reactivity 

with the gases, controlled thermal 

conductivity

Á extreme purity (7N) of the graphite

CALCARB® insulation

Á spatial consistency, 

Á low thermal conductivity at 2,400 C

Á ability to be precision machined

Á high purity

2,xxx°C +/- 2°C
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INFLUENCE OF SILICON CARBIDE ON SELECTED POWER COMPONENT SPECIFICATIONS

0.4

0.5

0.6

0.7

0.8

0.9

1.00.4 0.5 0.6 0.7 0.8 0.9

1.0

Reference: Full 

Silicon: Si IGBT + 

Si diode @ 16kHz
Start

here

Hybrid

Si IGBT + SiC 

diode @ 16kHz

Normalized System Size

N
o

rm
a
li
z
e
d

 S
y
s
te

m
 L

o
s
s
e
s

Full SiC

@ 16kHz

Full SiC

@ 24kHz

Full SiC

@ 48kHz

ă Better

ă
B

e
tt

e
r

High power density  

specific cooling

Ultra-low induct. Busbar

Ultra-low induct. Fuses

High T° busbar & film caps

Standard cooling

Cables or busbars

Standard caps 

Standard fuses

Advanced  small 

dimension cooling

Low induct. Busbar

Low induct. Fuses

Film caps

Full SiC

@ 100kHz

Small dimension  cooling

Laminated busbars

Advanced fuses

Advanced caps (film or elect.)

Credit: ABB
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ADDRESSING SIC APPLICATIONS WITH MERSEN LINE OF PRODUCTS

~ AC Ą

F5

F5

Low inductance [cap-bus bar] 

connection: FischerlinkÊ

High temperature Capacitors

High temperature bus bar, 130°C and 180°C, Low Partial 

discharge, creepage and clearance up to 10kV. Mhi-TxxÊ series

Cooling solutions 

for SiC 

applications
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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

Þ 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

Al blank Cu blank Al + MeHP

Average T° rise Ref = 1 -23% -30%

Cost comparison Ref = 1 x 4 x 1.25

Weight Ref = 1 x 3.5 1

HEATER BLOCK

ñPOWER MODULEò

-- Al blank              -- Cu blank             -- Al + MeHP

30%
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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)

Play
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ISOMAXXÊ: THE ULTIMATE LIQUID COOLING SOLUTION FOR MODULES
NOȹT MODULE-TO-MODULE, NOȹT CHIP-TO-CHIP

Þ AN INNOVATING COUNTER-FLOWñWAVY SPIRALò DESIGN, HAS BEEN DEVELOPED FOR IMPROVING

THERMAL MANAGEMENT OF LATEST GENERATION OF SI & SIC POWER MODULES. IT OFFERS:
ÁBetter thermal performances: Rth ~ 6 °C/kW 

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

ÁLower pressure drop than all existing designs (~600mbar)

ÁThermal homogeneity chip-to-chip (all chips at the same T°) and module-to-module on a multi-module 
cooling plate

ÁCompact design: distance between modules can be optimized Ą Inverter size reduction

ÁModular solution : covers all PrimePACKÊ types, whatever the number of modules on the plate

ÁCost competitive compared to  others efficient designs

Homogeneity:  < 2°C ȹT chip-to-chip

Pressure drop: 565 mbar 

Homogeneity:  no ȹT module-to-module

ȹT=0

ȹ
T

=
0

3kW loss 3kW loss 3kW loss

ȹT=0

ȹ
T

=
0
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RECENT TRENDS IN WBG POWER CONVERSION
HOW TO REDUCE STRAY INDUCTANCE WHILE INCREASING OVERALL POWER DENSITY AND JUNCTION T°?

Reduce stray inductance 

together with higher Tj

New module 

design

Use of external 

laminated 

busbar with low 

inductance 

connection

Use of internal 

laminated busbar

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

Outside the module, using

laminated busbar offers 

strong reduction of 

parasitic inductance

Along with the emergence 

of SiC, the switching 

frequency reaches several 

tenôs of kHz. Internal 

laminated bus bar can 

offer a real added-value to 

decrease the inductance 

while connecting the chips 

together




