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Online Laboratory Control Lines

 online Contamination 

 online Near Infra Red

 online Haze

 online Gloss

 online Melt Index

 ...
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Defect Types

 Gels

 Black Specs

 Contaminations

 Metal Pieces

 Nips

--> Ideal for transparent polymers 
but not suitable for semicon!
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Nip Detection System for Semiconductors 
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Camera + High Precision Roll
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Choice of the Important Parameters
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Defect Details



ICC Spring Meeting 2010

Defect Details
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Automatic Defect Labeler
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Semiconductive Shields

 Be in intimate contact with the insulation
 Polar polymer

 Homogenize the electrical field to prevent electrical breakdowns
 30-40% CB to ensure VR < 100 – 1000 Ω.m

 Have a surface smooth and free from defect
 Suitable carbon black, suitable polymer & additives

 Ensure long term thermal stability, up to 250°C (Overheating)
 Thermally stable polymer

 Minimize vented treeing
 Suitable carbon black, Acrylate-Ethylene copolymer

 Maintain suitable flexibility
 Low Tg polymer

 Reduce shrink-back
 Polar polymer

Must…
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EVA vs. EDA

--- (CH2 - CH2 -)x -- (CH2 - CH - )y --- (CH2 - CH2 -)z  ---
I   

O      
I   

C = O
I

CH3

EVA: Ethylene – Vinyl Acetate

EDA: Ethylene – Acrylic Ester
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R   (Methyl CH3 , Ethyl C2H6 or Butyl C4H9 )

 Tubular reactor
 V.A. content: 18 – 42 wt%
 MFI: 3 - 800 g/10mn (190°C - 2,16 kg)

 Autoclave reactor
 A.E. content: 7 – 35 wt %
 MFI: 0.3 - 320 g/10mn (190°C - 2,16 kg)
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EVA or EDA?

 In terms of electrical properties, smoothness, extrudability 
and mechanical properties, EVA and EDA are equivalent.

 Above 150°C, EVA starts to degrades ==> to withstand 
overheating up to 250°C as specified by AEIC CS5, IEC 
502, etc. EDA are safer

 With copper conductors, EVA has two drawbacks: 
 copper catalyzes EVA oxidation 
 EVA may stick too strongly to the copper

 EVA usage limited to external SC and to the lower side of 
MV when used as a conductor shield
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Experimental Work

 Compounding: Buss PR 46
 Formulations:

% 
Acrylate

Type of 
Acrylate MFI

Carbon Black 39 39 39 39 39
Acrylate-Ethylene
Copolymer 17 BA 07 60.2 59,6 48.16 48.16
Acrylate-Ethylene
Copolymer 20 MA 08 60.2
Acrylate-Ethylene
Copolymer 28 BA 175 12.04
Acrylate-Ethylene
Copolymer 25 EA 250 12.04
Lubricant 0,6
Antioxidant (TMQ) 0.8 0.8 0.8 0.8 0.8

Trial # 4 5 3 2 and  6 1
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Results: 1/ Standard “17BA07” Formulation
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1/ Standard “17BA07” Formulation
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2/ Effect of Base Polymer Modification
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17BA07 + 28BA175: A Successful Blend!
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17BA07 + 28BA175: A Successful Blend!
 Autoclave copolymers are known to give 

smoother surface than Tubular ones, thanks to 
a high Mw shoulder

 The particular combination of 17BA07 and 
28BA175 molecular weight distribution may 
have a similar and enhanced effect

 The difference in melting temperature may 
also help the wetting and the dispersion of CB
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Conclusions 

Thanks to a dedicated semicon surface 
analyzer it was observed that the addition 
of a particular ethylene acrylate copolymer 
decreases the size and the number of 
protrusions by two folds. This technique 
appears more efficient than using a 
lubricant or other types of copolymers. 




