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Cycloolefin Polymer 

R1 R2 nR1 R2 n

Excellent electrical property!!	

Characterization COP PTFE 
Specific gravity 1.01 2.14～2.20 
Water adsorption (%) ＜0.01 ＜0.01 
Dielectric constant 【1.0GHz】 2.3 2.1 
Dielectric dissipation factor 【1.0GHz】 0.0003 0.0002 

Applications 
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L/S=50/50 

Observation of Surface conductivity by MIC 
Millimeter-wave antenna 
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UV irradiation process model 

Insulation resin	

Insulation resin	

Insulation resin	

Insulation resin	

Insulation resin	Insulation resin is oxidizing by UV light and 
Ozone gas. Polymer chain is cut by 
oxidization reactions. 	

Then, the electroless deposition reaction is 
started in nano-sized void.    

　From these results, adhesion is based on 
the nano-level anchor effect by the 
diffusion of deposited copper metals into 
the nano-void layer in the resin.	

Because, the cleaved surface of the 
insulating resin has a low molecular weight, 
it dissolves in alkaline degreaser.	

Formation of nano-void layer. 	

The catalyst penetrate into the 
nano-sized voids.  

①	

②	

③	

④	

⑤	

O3, Active oxygen	
UV	



Experimental procedure 

UV irradiation	 Accelerating 
▽ ▼	 

Alkaline degreasing	 Electroless Ni plating 
▼	 ▼	 

Conditioning	 Electroless Cu plating	 
▼	 ▼	 

Catalizing Heat treatment	 
▼	 

▼：Water rinsing　▽：No water rinsing	 



Low pressure Hg lamp 

Distance from UV lamp: 15 mm 

Light power density: 30 mW/cm2 

UV Irradiation Process 

O2 + hν (184.9 nm)      2O(3P) 
O2 + O(3P)      O3 

O3 + hν (253.7 nm)      O(1D) + O2 

O(3P): ground state triplet atomic oxygen 

O(1D): singlet atomic oxygen 

Epoxy resin, Polyimide, Polyamide, ABS 
resin, 

LCP film , COP film and other substrate  

UV 

Typical spectrum of low pressure Hg lamp 
λ / nm 
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Ozonolysis 

Generation and Decompose of Ozone 


