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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 i n n o v a t i v e a n d p a t e n t e d t a n t a l u m c a r b i d e

c o a t i n g t e c h n o l o g y T A C C O T A ® .

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

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

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

p r o c e s s i n g . I t s e c u r e 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 a n d n i t r i d e

P V T c r y s t a l g r o w t h a n d e p i t a x y , i o n i m p l a n t a t i o n , a n d p l a s m a p r o c e s s i n g .

T h e b e n e f i t i s a n i n c r e a s e d 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 .



I N C R E A S E S  T H E  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  R E A C T O R S

S C A L A B L E  
U P  T O  1 0 0 0  M M  
W I T H  T H E  T Y P I C A L
R O U G H N E S S  A N D  F L A T N E S S   
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ADVANCED COATING
I M P R O V E D  S E M I C O N D U C T O R  P R O C E S S E S  

W I T H  R E D U C E D  P R O D U C T IO N  C O S T S
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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

 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  /  m e l t i n g  p o i n t  ( u p  t o  3 0 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  g a s e s  a n d  f l u i d s ,  m o l t e n  m e t a l s  a n d  s a l t s

 A b r a s i o n  r e s i s t a n c e  a n d  g o o d  a d h e s i o n  t o  t h e  s u b s t r a t e

 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

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

 T h i c k n e s s  b e t w e e n  2 0  - 2 0 0  µ m  p o s s i b l e

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

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

 P a r t  r e f u r b i s h m e n t  p o s s i b l e

 I n d u s t r y  r e a d y

 E n v i r o n m e n t a l l y  f r i e n d l y

 F r e e  o f  c o n f l i c t - a f f e c t e d  m a t e r i a l s



100 μm

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

p r o p e r t i e s  s u c h  a s  t h i c k n e s s  a n d  c o m p o s i t i o n .

I N C R E A S E D  C O A T I N G  
T H I C K N E S S  C O M P A R E D  
T O  C V D T A C  C O A T I N G

D E C R E A S E D  R O U G H N E S S   
C O M P A R E D  T O  

C V D T A C  C O A T I N G

C O A T I N G  T H I C K N E S S

35 µm TACCOTA®

50 µm TACCOTA®

75 µm TACCOTA®

110 µm TACCOTA®

100 μm

100 μm

100 μm
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TACCOTA®

CVD

F L E X I B I L I T Y  I N  C O A T I N G  P R O P E R T I E S



.  

• 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 s  t h a t  T A 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 e d  

1 . 5 8  M P a  a d h e s i v e  s t r e n g t h  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

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

A B R A S I O N  R E S I S T A N C E  A N D  A D H E S I V E  S T R E N G T H

6

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

C V D  T a C c o a t i n g s  p e r f o r m e d  a f t e r  D I N 5 0 3 2 4  /  A S T M  G 9 9  a n d  G 1 3 3 :

500 μm

500 μm

E N H A N C E D  W E A R  
R E S I S T A N C E  D U E  
T O  I N C R E A S E D  
C O A T I N G  T H I C K N E S S



L O W - C O N T A M I N A T I O N  W A F E R  C A R R I E R S
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• T A N T A L U M  S U R F A C E  
C O N T A M I N A T I O N  I S  I N I T I A L L Y  
A L W A Y S  B E L O W  2 E 1 0  A T / C M ²  
A N D  F U R T H E R  D R O P S  W I T H  
I N C R E A S I N G  E P I  R U N  N U M B E R

• E V E N  T H E  L O W E R  S I C
W A F E R  S U R F A C E  
W H I C H  I S  I N  D I R E C T  
C O N T A C T  T O  
T A C C O T A ®  S H O W S  
N O  S I G N I F I C A N T  
C O N T A M I N A T I O N  
( R U N  # 6 )

• A L R E A D Y  6  R U N S  
W I T H O U T  A N Y  
D A M A G E  O F  T H E  
C A R R I E R  A N D  
C O A T I N G  
D E M O N S T R A T E D  

T A C C O T A ®  W A F E R  C A R R I E R  B E F O R E  S I C  E P I T A X Y  R U N



TA C C O TA ®  C O A T I N G  P E R F O R M A N C E  U N D E R  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  o f  e p i - r e a d y  Ø 1 0 0  m m  S i C - w a f e r s .  F o r  e a c h  r u n ,  a  v i r g i n  c l e a n e d  S i C -

w a f e r  w a s  u s e d  w i t h  S i - s i d e  o n  t o p .

* I n  r u n  # 6 ,  t h e  S i C - w a f e r  w a s  i n t e n t i o n a l l y  f l i p p e d  w i t h  S i - s i d e  i n  d i r e c t  

c o n t a c t  t o  T A C C O T A ®  w a f e r  c a r r i e r .

Epi-Run #1 #2 #3 #4 #6 #9 Ref. Ref.

Detec-
tion 
limit 
(dl)

Susceptor CVD TaC CVD TaC CVD TaC CVD TaC CVD TaC CVD TaC

Unused 
SiC 

wafer

Industry 
Epi 

reactor 
(CVD 
TaC)

Wafer 
carrier

CVD TaC
#1

(1st use)

CVD TaC
#1

(2nd use)

CVD TaC
#1

(3rd use)

TACCOTA
#1

(1st use)

TACCOTA
#1 flipped*

(3rd use)

TACCOTA
#1

(6th use)

0.065 Li <dl <dl <dl <dl <dl <dl <dl n.m.
0.371 Na <dl <dl 4.536 6.204 0,908 <dl 1.068 n.m.
0.198 Al 2.570 <dl <dl 0.499 6.700 3.555 <dl n.m.
0.265 K <dl <dl 1.889 0.824 1.362 <dl 0.364 0.053
0.158 Ca <dl 0.282 0.275 7.192 1.882 3.407 18.78 <dl (0.05)
0.125 Ti <dl <dl <dl 0.292 0.141 <dl <dl <dl (0.03)
0.164 V <dl <dl <dl <dl <dl <dl <dl <dl (0.02)
0.431 Cr <dl 0.490 <dl <dl <dl <dl <dl 0.105
0.124 Mn <dl <dl <dl <dl <dl <dl <dl 0.488
0.375 Fe <dl 2.575 <dl <dl <dl <dl <dl 0.306
0.062 Co <dl <dl <dl <dl <dl <dl <dl <dl (0.02)
0.783 Ni 1.456 <dl <dl <dl <dl <dl <dl <dl (0.25)
0.551 Cu <dl <dl <dl <dl <dl <dl <dl <dl (0.14)
0.206 Zn <dl <dl 0.233 <dl <dl <dl <dl <dl (0.05)
0.976 As <dl <dl <dl <dl <dl <dl <dl <dl (0.21)
0.015 Sr <dl <dl <dl <dl <dl <dl <dl <dl (0.003)
0.026 Cd <dl <dl <dl <dl <dl <dl <dl <dl (0.004)
0.007 Ba <dl <dl <dl 0.210 0.491 0.133 0.051 <dl (0.001)
0.002 Ta 119.0 71.98 5.101 1.854 0.932 0.174 0.066 0.058 
0.010 Pb <dl <dl <dl <dl <dl <dl <dl <dl (0.002)
0.037 Bi <dl <dl <dl <dl <dl <dl <dl <dl (0.001)

C H A N G E  W A F E R  C A R R I E R  F R O M  C V D - T A C  T O  T A C C O T A ®
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• W A F E R  C A R R I E R S  D O  N O T  L E A D  T O  
A D D I T I O N A L  C O N T A M I N A T I O N  O F  
T H E  S I C W A F E R  T O P  S U R F A C E  I N  
C O M P A R I S O N  T O  C V D  T A C C O A T I N G

T A C C O T A ®  W A F E R  C A R R I E R  A F T E R  6  S I C  E P I T A X Y  R U N S

• T H E  N U M B E R  O F  F I R S T  E P I  
R U N S  A F T E R  W H I C H  T H E  
T A N T A L U M  
C O N T A M I N A T I O N  
R E A C H E S  A  N O N - C R I T I C A L  
R A N G E  C A N  B E  R E D U C E D

• B Y  T H E  U S E  O F  
T A C C O T A ®

S U S C E P T O R  &  W A F E R  
C A R R I E R ,  T H E  I N I T I A L  
T A N T A L U M  S U R F A C E  
C O N T A M I N A T I O N  O N  
T H E  S I C W A F E R  T O P  
S U R F A C E  C A N  B E  
R E D U C E D  B Y  7 5  % .

L O W - C O N T A M I N A T I O N  W A F E R  C A R R I E R 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  o f  e p i - r e a d y  Ø 1 0 0  m m  S i C - w a f e r s .  F o r  e a c h  r u n ,  a  v i r g i n  c l e a n e d  S i C -

w a f e r  w a s  u s e d  w i t h  S i - s i d e  o n  t o p .

C O M P L E T E  C H A N G E  F R O M  C V D - T A C  T O  T A C C O T A ®

Epi-Run #1 #2 #3 #10 #11 #12 Ref. Ref.

Detec-
tion 
limit 
(dl)

Susceptor CVD TaC CVD TaC CVD TaC TACCOTA TACCOTA TACCOTA

Unused 
SiC 

wafer

Industry 
Epi 

reactor 
(CVD 
TaC)

Wafer 
carrier

CVD TaC
#1

(1st use)

CVD TaC
#1

(2nd use)

CVD TaC
#1

(3rd use)

TACCOTA
#2

(1st use)

TACCOTA
#2

(2nd use)

TACCOTA
#2

(3rd use)

0.065 Li <dl <dl <dl <dl <dl <dl <dl n.m.
0.371 Na <dl <dl 4.536 1.199 <dl 3.750 1.068 n.m.
0.198 Al 2.570 <dl <dl <dl 1.213 4.155 <dl n.m.
0.265 K <dl <dl 1.889 0.847 <dl 3.183 0.364 0.053
0.158 Ca <dl 0.282 0.275 4.850 1.766 <dl 18.78 <dl (0.05)
0.125 Ti <dl <dl <dl 0.229 <dl 0.664 <dl <dl (0.03)
0.164 V <dl <dl <dl <dl <dl <dl <dl <dl (0.02)
0.431 Cr <dl 0.490 <dl <dl <dl <dl <dl 0.105
0.124 Mn <dl <dl <dl <dl <dl <dl <dl 0.488
0.375 Fe <dl 2.575 <dl <dl <dl <dl <dl 0.306
0.062 Co <dl <dl <dl <dl <dl 0,265 <dl <dl (0.02)
0.783 Ni 1.456 <dl <dl <dl <dl <dl <dl <dl (0.25)
0.551 Cu <dl <dl <dl <dl <dl <dl <dl <dl (0.14)
0.206 Zn <dl <dl 0.233 0.178 0.075 0.150 <dl <dl (0.05)
0.976 As <dl <dl <dl <dl <dl <dl <dl <dl (0.21)
0.015 Sr <dl <dl <dl <dl <dl <dl <dl <dl (0.003)
0.026 Cd <dl <dl <dl <dl <dl <dl <dl <dl (0.004)
0.007 Ba <dl <dl <dl 0.180 0.234 0.128 0.051 <dl (0.001)
0.002 Ta 119.0 71.98 5.101 26.67 5.977 0.269 0.066 0.058 
0.010 Pb <dl <dl <dl 0.022 <dl <dl <dl <dl (0.002)
0.037 Bi <dl <dl <dl <dl <dl <dl <dl <dl (0.001)

TA C C O TA ®  C O A T I N G  P E R F O R M A N C E  U N D E R  S I C  E P I T A X Y C O N D I T I O N S



Fraunhofer Institute for Integrated Systems and Device Technology IISB

Schottkystraße 10

91058 Erlangen

Germany

Contact:

Dr.-Ing. Christian Reimann

Group Manager Special Materials 

Phone  +49 9131761272

christian.reimann@iisb.fraunhofer.de
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