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AGAINST CORROSION & OXIDATION
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I N C R E A S E S  L I F E T I M E  O F  G R A P H I T E  P A R T S  I N  E P I T A X Y  P R O C E S S E S  

2 3 0  m m
D I A M E T E R

P L A N E T A R Y  D I S C
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N i p p o n K o r n m e y e r C a r b o n G r o u p G m b H a n d F r a u n h o f e r I I S B

p r e s e n t t h e i r 2 n d i n n o v a t i v e a n d p a t e n t e d c o a t i n g

t e c h n o l o g y S I C C O T A ®
.

EFFICIENT PROTECTION

R & D  B Y  F R A U N H O F E R  I I S B :

 D e l i v e r y  o f  t e s t  p a r t s  a n d  a p p l i c a t i o n  d e m o n s t r a t o r s

 A p p l i c a t i o n  t e s t i n g  s u p p o r t

 C u s t o m  t a i l o r e d  c o a t i n g  d e v e l o p m e n t s  a n d  s h o r t  f e e d b a c k  l o o p s

 R & D  p r o j e c t  c o l l a b o r a t i o n

P A R T S  S U P P L Y  B Y  N I P P O N  K O R N M E Y E R C A R B O N  G R O U P  G M B H :

 F r o m  s m a l l  b a t c h e s  t o  r e l e v a n t  p r o d u c t i o n  q u a n t i t i e s

T h e c o r r o s i o n a n d o x i d a t i o n r e s i s t a n t S i C c o a t i n g c a n b e a p p l i e d t o

i s o s t a t i c p r e s s e d g r a p h i t e s u b s t r a t e s a n d u s e d i n s e m i c o n d u c t o r

p r o d u c t i o n a n d p r o c e s s i n g s t e p s a l o n g t h e v a l u e c h a i n . S I C C O T A ® p r o t e c t s

g r a p h i t e p a r t s f r o m d e c o m p o s i t i o n a n d c o r r o s i o n i n t y p i c a l h i g h

t e m p e r a t u r e a n d r e a c t i v e g a s p r o c e s s e s l i k e S i C / n i t r i d e e p i t a x y a n d

o x i d a t i o n , r e s u l t i n g i n l o n g e r l i f e t i m e a n d i m p r o v e d c o s t o f o w n e r s h i p .



T h e S I C C O T A ® c o a t i n g t e c h n o l o g y u t i l i z e s a d e n s e S i C l a y e r r e s u l t i n g i n a

h i g h l y e f f i c i e n t s u r f a c e s e a l i n g o f t h e p o r o u s g r a p h i t e s u b s t r a t e .

A s  a  r e s u l t ,  t h e  g a s  p e r m e a b i l i t y  o f  g r a p h i t e  m a t e r i a l s  i s  d r a s t i c a l l y  

r e d u c e d  b y  s e a l i n g  t h e  s u r f a c e  n e a r  p o r e s  d u r i n g  t h e  c o a t i n g  p r o c e s s .
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S I C C O T A ®

T e c h n o l o g y

G a s - s e a l e d  
G r a p h i t e

G a s  f l o wG a s  f l o w

P o r o u s  
G r a p h i t e

D a r c y ’ s P e r m e a b i l i t y t e s t s ( a c c o r d i n g t o E N 9 9 3 - 4 : 1 9 9 5 ) o f S I C C O T A ®

s a m p l e s s h o w a g a s p e r m e a b i l i t y o f a t l e a s t t h r e e o r d e r s o f m a g n i t u d e

l o w e r i n c o m p a r i s o n t o o r i g i n a l s t a t e .

x

E F F I C I E N T  S U R F A C E  S E A L I N G



ADVANCED COATING TECHNOLOGY
I N C R E A S E S  S E R V IC E  L I F E  O F  G R A P H I T E  PA R T S  A N D  M A K E S  

S E M I C O N D U C T O R  P R O C E S S E S  M O R E  E C O N O M I C
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C O A T I N G  F E A T U R E S  A N D  B E N E F I T S

 P r o t e c t i o n  o f  g r a p h i t e  p a r t  ( a v o i d a n c e  o f  c o n t a c t  r e a c t i o n s )

 H i g h  t e m p e r a t u r e  r e s i s t a n c e  ( > 1 6 0 0 ° C )

 R e s i s t a n c e  a g a i n s t  c o r r o s i v e ,  r e d u c i n g  a n d  o x i d i z i n g  g a s e s

 W e a r r e s i s t a n c e  a n d  e x c e l l e n t  a d h e s i o n  t o  t h e  s u b s t r a t e

 L o w  g a s  p e r m e a b i l i t y  d u e  t o  h i g h l y  d e n s e  c r y s t a l l i n e  S i C - s t r u c t u r e

T E C H N O L O G Y  B E N E F I T S

 A p p l i c a b l e  t o  g r a p h i t e s o f  d i f f e r e n t  p o r o s i t y  &  t h e r m a l  e x p a n s i o n  ( C T E )

 F l e x i b i l i t y  i n  p a r t  s i z e  a n d  g e o m e t r y

 P a r t i a l  a n d  a l l  a r o u n d  c o a t i n g  p o s s i b l e

 R e s o u r c e e f f i c i e n t  a n d  e n v i r o n m e n t a l l y  f r i e n d l y

 U s e  o f  c o n f l i c t - f r e e  m a t e r i a l s  o n l y
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 C r o s s  c u t  t e s t  a f t e r  D I N  

E N  I S O  2 4 0 9 : 2 0 1 3 - 0 6  

r e v e a l e d  t h a t  S I C C O T A ® i s  

c l a s s i f i e d  a s  I S O  0

 P u l l  o f f  t e s t  a f t e r  D I N  E N  

I S O  4 6 2 4 : 2 0 1 4 - 0 6  

s h o w s  8  M P a  a d h e s i v e  

s t r e n g t h  t o  t h e  g r a p h i t e  

s u b s t r a t e  b e f o r e  f a i l u r e  o f  

t h e  a d h e s i v e  u s e d  f o r  t h e  

m e a s u r e m e n t s

E X C E L L E N T  M E C H A N I C A L  P R O P E R T I E S

5 0 x 5 0 x 1 0  m m ³  
S I C C O T A ®  T E S T  S A M P L E



COATING MORPHOLOGY
H I G H  Q U A L I T Y  S I L I C O N  C A R B I D E  L AY E R
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T h e  d e n s e  p o l y c r y s t a l l i n e  S i C l a y e r  m a i n l y  c o n s i s t s  o f  c u b i c  S i C ( 9 9 . 9 7 % )  

a n d  t h e r e f o r e  i s  a  p r o p e r  c a n d i d a t e  f o r  p r o t e c t i o n  o f  g r a p h i t e  p a r t s .

S E M - I M A G E  O F  T H E  S I C C O T A ®  
C O A T I N G  S U R F A C E
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X R D - D I F F R A C T O G R A M  O F  T H E  
S I C C O T A ®  C O A T I N G

C o n t a c t l e s s  m e a s u r e m e n t s  o f  t h e  c o a t i n g  s u r f a c e  w i t h  a  3 D - P r o f i l o m e t e r  

s h o w s  a n  a v e r a g e  r o u g h n e s s  R a o f  1 - 2  µ m .

10 µm



7

2 0 0  m m
D I A M E T E R

B A F F L E

2 3 0  m m  
D I A M E T E R
B A F F L E  F R A M E

I N C R E A S E S  L I F E T I M E  O F  G R A P H I T E  P A R T S  I N  O X I D A T I O N  P R O C E S S E S  



HIGH OXIDATION RESISTANCE
O X I D AT I O N  O F  S U R FA C E -S E A L E D  G R A P H I T E  S A M P L E S  AT  

1 1 0 0 ° C  U N D E R  C O N T I N U O U S  A I R  F L O W
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T o m e a s u r e o x i d a t i o n r e s i s t a n c e , t h e m a s s c h a n g e [ % ] o f a s a m p l e i n a n

o x i d i z i n g e n v i r o n m e n t w a s m e a s u r e d a t t i m e i n c r e m e n t s . I n c r e a s e d

o x i d a t i o n r e s i s t a n c e o f t h e S I C C O T A ® t r e a t e d g r a p h i t e w a s c o n f i r m e d w i t h

n o m a s s c h a n g e a f t e r 1 9 2 h o u r s i n a n o x i d i z i n g e n v i r o n m e n t .
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2 3 0  m m S I C C O T A ®  P L A N E T A R Y  
D I S C  F O R  4  I N C H  W A F E R S   

1 3 0  m m S I C C O T A ®  

W A F E R  C A R R I E R  A F T E R  
S i C E P I T A X Y  R U N

 H I G H  R E S I S T A N C E  I N  R E D U C I N G  
( H 2 )  A T M O S P H E R E S

 L O W  C O N A T A M I N A T I O N  L E V E L  
O F  P R O C E S S E D  S i C W A F E R S

W I T H S T A N D S  S i C  E P I T A X Y  C O N D I T I O N S
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V a l u e s  f o r  s u r f a c e  c o n t a m i n a t i o n  i n  1 E 1 0  a t / c m ² ,  m e a s u r e d  b y  V P D  I C P - M S  

o n  S i - s i d e  ( u p w a r d s )  o f  v i r g i n  &  p r o c e s s e d  e p i - r e a d y  Ø 1 0 0  m m  S i C - w a f e r .

Detection 
limit (dl)

Species
Processed SiC

Wafer
(Si-plane)

Unprocessed
SiC-Wafer
(Si-plane)

Industrial 
epitaxy process

0.031 Li <dl <dl n.m.
0.126 Na 7.157 1.068 n.m.
1.125 Al 1.583 <dl n.m.
0.115 K 11 0.364 0.053
0.738 Ca 2.641 18.78 <dl (0.05)
0.016 Ti 1.52 <dl <dl (0.03)
0.063 V 1,58 <dl <dl (0.02)
0.471 Cr <dl <dl 0.105
0.051 Mn <dl <dl 0.488
0.270 Fe 0.385 <dl 0.306
0.108 Co 0.412 <dl <dl (0.02)
0.363 Ni 1.448 <dl <dl (0.25)
0.618 Cu <dl <dl <dl (0.14)
0.032 Zn 0.3 <dl <dl (0.05)
0.565 As <dl <dl <dl (0.21)
0.015 Sr <dl <dl <dl (0.003)
0.008 Cd <dl <dl <dl (0.004)
0.010 Ba 0.012 0.051 <dl (0.001)
0.001 Ta 0.077 0.066 0.058 
0.012 Pb <dl <dl <dl (0.002)
0.002 Bi <dl <dl <dl (0.001)

LOW CONTAMINATION L E V E L  O F  S i C  WA F E R

A F T E R  E P I TAX Y  R U N  U S I N G  S I C C O TA ®  WA F E R  C A R R I E R   
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Schottkystraße 10
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Contact:

Dr.-Ing. Matthias Trempa

Group Manager Crystallization and Coating Technologies 

Phone  +49 9131761268

matthias.trempa@iisb.fraunhofer.de
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Germany
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