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The merit of a low dielectric constant material 
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Dielectric Constant (εｒ)
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Approach to an organic system

100G1G 10T 1P

Electric polarization 

Optical domain 

εr

tanδ

Ionic polarization 

Orientation polarization 

Electric domain

In a high frequency band in a GHz range, 
an influence of orientational polarization needs to be minimized.
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Low polality
（Low Dielectric constant)

Rigid main structure

Control of a molecular motion
(Low dielectric dissipation factor)

Approach to an organic system

Low Dielectric constant
Low dielectric dissipation factor
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Clausius-Mosotti
εr ＝(1＋2a)／(1－a)

a : Polarization density ΣPm ／ΣVm
Pm : Molar Polarization, Vm : Molar volume,

Approach to an organic system

Relation between εｒ,
 and polarization density
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Atom group Pm Vm a εｒ

―CH2― 4.7 23.9 0.24 1.95 

―CH＜ 3.6 9.5 0.38 2.84 

＞CH＜ 2.6 4.8 0.54 4.52 

25 65.5 0.38 2.84 

―O― 5.2 10 0.52 4.25 

―COO― 15 23 0.65 6.57 

―CO― 10 13.4 0.75 10.00 

―F 1.8 10.9 0.17 1.61 

―CH3 5.6 23.9 0.24 1.95 

―Br 11.7 30 0.39 2.92 

―Cl 9.5 19.9 0.477 3.74 

―CN 11 19.5 0.56 4.88 

―OH 6 9.7 0.62 5.87 
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Item Unit Low Dk、Df Method

Dielectric constant 2 GHz 2.4
Cavity Resonator

Dissipation factor 2GHz 0.0025 
Copper peel strength N/cm 10 JIS C6471

Tensil strength MPa 42 ASTM D 882

Elongation % 250 ASTM D 882

Tensil modulus MPa 800 ASTM D 882

Glass transition temp. ℃ 190 DMA 

CTE（α1） ppm/℃ 110 TMA

Volume resistance E15Ωｃｍ 1 JIS C2170 

Thermal Decomposition temp. ℃ 370 TG-DTA

Water absorption % ＜0.1 25℃、24hr

Properties of thermosetting film
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sample

Cavity Resonator

High frequency properties of the film
Frequency dependence
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sample

Cavity Resonator

High frequency properties of the film
Temperature dependence
Method
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【【Cu Peeling StrengthCu Peeling Strength】】
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Insulation Reliability
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Application

FPC for high-speed transmission circuit
High-speed ＆ High reliability Multilayer Board

Ex. ◆High speed transmission cable 
◆Antenna substrate 
◆PWB with embedded devices

FPC ⇒
 

Bonding-sheet、Cover-lay

Multilayer Board ⇒ Build-Up layer
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Summary

Our new functional film is excellent in high frequency 
characteristics, heat resistance, and moisture resistance.

It is a promising film to apply to various electronic devices 
which require high-speed large-volume data processing.

For future study, we will put more effort into reducing a 
further dielectric constant and a low dielectric dissipation 
factor.
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