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Cree to Wolfspeed

D e v e l o p  +  m a n u f a c t u r e  

w i d e - b a n d g a p  

s e m i c o n d u c t o r s

“What are you 

doing here?”

B u i l t  t h e  w o r l d ’ s  f i r s t ,  

l a r g e s t ,  a n d  o n l y  2 0 0 m m  

S i l i c o n  C a r b i d e  f a b r i c a t i o n  

f a c i l i t y  i n  M a r c y,  N e w  Yo r k

F o c u s e d  o n  s i l i c o n  c a r b i d e  

a n d  g a l l i u m  n i t r i d e  m a t e r i a l s  

a n d  d e v i c e s  f o r  p o w e r  a n d  

r a d i o  f r e q u e n c y

R e v e n u e :  $ 9 2 2  m i l l i o n  

( 2 0 2 3 )

J o h n  P a l m o u r

C o - f o u n d e r  o f  

C r e e  R e s e a r c h

A p p l i c a t i o n s  i n c l u d e  

t r a n s p o r t a t i o n ,  p o w e r  

s u p p l i e s ,  p o w e r  i n v e r t e r s ,  

a n d  w i r e l e s s  s y s t e m s
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SiC Inverters are:

• L i g h t e r

• S m a l l e r

• M o r e  e f f i c i e n t ,  5 %  - 1 0 %

i n c r e a s e  i n  v e h i c l e  r a n g e

GaN-Silicon 

Carbide in 5G enables:

• I n c r e a s e d  c a p a c i t y  a n d  c o v e r a g e

• 2 X  m o r e  u s e r s  p e r  t o w e r

• M o r e  t h a n  1 0 X  i n c r e a s e  i n  d a t a
Silicon GaN-SiC Silicon Silicon Carbide

R F

P O W E R  D E N S I T Y  C O M P A R I S O N  V S .  S I L I C O N

P O W E R

The next generation in power 

semiconductors will be driven 

by silicon carbide technology 
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“We were full of big plans and high hopes, 

but we were too young and too stupid to 

know how hard it was going to be, how long 

it would take, or if it was even possible.”
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J o h n  P a l m o u r

O n  t h e  f o u n d i n g  o f  C r e e  R e s e a r c h
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C R O S S  P O L A R I Z A T I O N  ( X P O L )

I m a g e  s h o w s  s t r u c t u r a l  i m p e r f e c t i o n s

C R O S S  P O L A R I Z A T I O N  ( X P O L )  

I m a g e  s h o w s  q u a l i t y  i m p r o v e m e n t s

Manufacturing SiC: 

Not for the faint of heart

2 0 0 m m  w a f e r 2 0 0 m m  w a f e r



“There is no reason anyone would 
want a computer in their home.”

K e n  O l s e n

F o u n d e r ,  D i g i t a l  E q u i p m e n t  C o r p o r a t i o n ,  1 9 7 7
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Intel; Screenshot by Stephen Shankland/CNET

Major semiconductor market 

changes don't happen often

T O D A Y

SiC1 9 4 7

B i p o l a r  T r a n s i s t o r  

i n v e n t e d

1 9 6 3

C M O S  T r a n s i s t o r  

c o m m e r c i a l i z e d

1 9 6 3  - P R E S E N T

M o o r e ' s  L a w
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First silicon 

carbide MOSFET: N e w  b e n c h m a r k  f o r  e n e r g y -

e f f i c i e n t  p o w e r  s w i t c h e s  

I n i t i a l  u s e s :  s o l a r  i n v e r t e r s ,  

h i g h - v o l t a g e  p o w e r  s u p p l i e s  

a n d  p o w e r  c o n d i t i o n i n g  i n  

i n d u s t r i a l  p o w e r  a p p l i c a t i o n s

K e y  b u i l d i n g  b l o c k  f o r  m o r e  

e f f i c i e n t  p o w e r  c o n v e r s i o n  

s y s t e m s ,  d e c r e a s i n g  s i z e ,  

w e i g h t  a n d  b i l l  o f  m a t e r i a l s
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Source: Car & Driver

$ 3 0 0 - $ 6 0 0  s a v i n g s

i n  b a t t e r y  c o s t s

U p  t o  $ 1 , 0 0 0  s a v i n g s  

i n  c o o l i n g  s y s t e m  c o s t s

$ 3 . 5 0  t o  $ 7  r e t u r n  o n  

e v e r y  d o l l a r  f o r  S i C

o v e r  s i l i c o n

– G o l d m a n  S a c h s ,  2 0 1 9

SiC Inverter: 
Higher upfront price but 
lower system cost
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G L O B A L  O E M S  A N D  C O R P O R A T E S  H A V E  M A D E  S I G N I F I C A N T  C O M M I T M E N T S  T O  E V S

Accelerating EV adoption is driving
$1.2 Trillion+ investment – the secret is out

1 0



EVs in Munich

Source: Expedia
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$700M

$1,250M

$1,700M

2023 2025 2027

S E R V I C E A B L E  M A R K E T  O P P O R T U N I T Y  ( M )

$2,000M

$5,000M

$8,000M

2023 2025 2027

• A u t o  d e v i c e s  a c c o u n t  f o r  

5 0 %  o f  t h e  o p p o r t u n i t y ,  

w i t h  a  3 0 %  C A G R

• A s  d e v i c e  c o s t  d e c r e a s e s ,  

I n d u s t r i a l  m a r k e t s  e x p a n d ,  

c r e a t i n g  a  $ 4 0 B +  o p p o r t u n i t y  

• D e m a n d  i s  e x p e c t e d  t o  o u t s t r i p  

c a p a c i t y  

• O v e r a l l  s u p p l y  w i l l  c o n t i n u e  t o  

i n c r e a s e ,  b u t  n o m i n a l  i m p a c t  o n  

o v e r a l l  m a r k e t  s h a r e  a s  1 5 0 m m

t o  2 0 0 m m  t r a n s i t i o n  c o n t i n u e s

t o  r e d u c e  o v e r a l l  w a f e r  c o s t
Source: Yole & Company estimates

Attractive markets with 

ample runway to support rapid growth
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P O W E R  D E V I C E S M AT E R I A L S
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The car as the solution 

to the power grid?

B i d i r e c t i o n a l  E V  c h a r g e r s  s u p p l y  

p o w e r  f r o m  a n  E V  c a r  b a t t e r y  t o  

t h e  g r i d  d u r i n g  p e a k  h o u r s

T h e  E V  c a n  c h a r g e  d u r i n g

o f f - p e a k  t i m e s

G r i d  d e m a n d  m o r e  c o n s i s t e n t  +  

l o w e r  c h a r g i n g  c o s t s



Increasing bus voltage from 400V to 800V: 
R e d u c e s  t o t a l  c h i p  a r e a  ( a s s u m p t i o n  i s  b y  2 0 % )

R e d u c e s  m a r g i n a l  e n e r g y  i n v e s t m e n t  b y  ~ 1  g j

I n c r e a s e s  E n e r g y  S a v e d  o n  E n e r g y  I n v e s t e d  ( E S O I ) b y  8 5 %

4 0 0 V  S i  I G B T  

t o  4 0 0 V  S i C  

M O S F E T

7:1

4 0 0 V  S i  I G B T  

t o  8 0 0 V  S i C  

M O S F E T

13:1

8 0 0 V  S i C  

M O S F E T  

T a x i / U b e r  

S c e n a r i o *

24:1

*Taxi / Uber scenario increases lifetime miles from 200k to 500k, Image source: MotorBiscuit

SiC: A powerful sustainability story
G L O B A L  O E M S  A N D  C O R P O R A T E S  H A V E  M A D E  S I G N I F I C A N T  C O M M I T M E N T S  T O  E V S
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E S O I  F O R  5 0  k W  P V  S Y S T E M  W I T H  

S i C  S T R I N G  I N V E R T E R

P H O E N I X ,  A Z

77:1
+1,078 kWh/yr

Dramatic ESOI for SiC MOSFETs in PV Systems

A L B A N Y,  N Y

55:1
+738 kWh/yr

S H E N Z H E N

59:1
+797 kWh/yr

B E I J I N G

63:1
+862 kWh/yr
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X

A new world of industrial applications

1 6



W O L F S P E E D ,  A & T  T O  E S TA B L I S H  J O I N T  R & D  FA C I L I T Y  

T O  F U R T H E R  A D VA N C E  S I L I C O N  C A R B I D E  I N N O VAT I O N

Creating the next generation of jobs

W o l f s p e e d  i s  a  p r o u d  

m e m b e r  o f  P o w e r  A m e r i c a

– N o r t h  C a r o l i n a  a g r i c u l t u r a l  &  t e c h n i c a l  s t a t e  u n i v e r s i t y

1 7



E A S T E R  1 9 0 0 :  F I N D  T H E  C A R E A S T E R  1 9 1 3 :  F I N D  T H E  H O R S E  A N D  C A R R I A G E

The pace of change: Fifth Avenue, New York City

Source: US National Archives & George Grantham Bain Collection
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Thank you
Q U E S T I O N S ?

F U L L Y  F A B B E D  2 0 0 m m  M O S F E T  W A F E R  F R O M  S U N Y  P O L Y  P I L O T  L I N E



Thank you
Q U E S T I O N S ?

Source: ASCVB


