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For 5G 《Connected Car/IoT》
～Required FPC substrate materials～

Conventional polyimide film absorbs
moisture a lot.

*Low dielectric, power saving, low 
heat generation, low noise

*Low frequency dependence

*High thermal conductivity

*Dielectric properties of various substrate materials*

© 2020 KGK Chemical Corporation Co., Ltd. All Rights Reserved.KGK Chemical Corp.



CONFIDENTIAL

《KGK’s original film forming technology》

Film forming technology for liquid crystal polymers

Thin film is possible 
by casting.

A Technology for removing the orientation of LCP by solution casting 
(solvent molding) instead of melt molding.
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Liquid crystal polymer film (LCP), copper foil laminate (FCCL)

KGK's strengths
Integrated production from LCP to FCCL
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Liquid crystal polymer film (LCP), copper foil laminate (FCCL)

*Cannot achieve the low 
dielectric properties 
required for 5G

Existing FCCL configuration①

Issues of existing FCCL

Copper foil

PI

Copper foil

Epoxy adhesive

LCP

Conventional

Uses PI film with heat 
resistance and insulation

・Fused LCP film
・Adhesion to copper foil   
with epoxy adhesive

© 2020 KGK Chemical Corporation Co., Ltd. All Rights Reserved.KGK Chemical Corp.

Existing FCCL configuration②
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《KGK FCCL features》

・LCP with low dielectric properties is used as an insulating 
material.

・By forming a film on copper foil, no adhesive is required, 
and it has low dielectric properties of LCP.New FCCL 

configuration

Copper foil

LCP

KGK original 5G compatible technology
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(1) A strong integral bond can be obtained 
without an epoxy adhesive during LCP-copper interface.

(2) Since there is no uneven semiconductor (roughened surface)
on the copper foil surface, dielectric loss can be avoided.
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Liquid crystal polymer film (LCP), copper foil laminate (FCCL)
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Can be thinned by KGK's original manufacturing 

method

Firmly adhered by direct coating methodNo anisotropy (strength difference 
depending on direction) due to direct 

coating method
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Since the dielectric constant (relative dielectric constant, dielectric loss tangent) depends on the type of 
material (PI, LCP, PTFE, etc.), no significant difference is seen with other companies, but studies were 
conducted to reduce and improve the dielectric constant. By examining the film conditions, an improvement 
of relative permittivity of -3.1% was seen (additional verification required).
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Solved by LCP cast film FCCL

Issues of conventional materials for 5G (autonomous driving, 
remote medicine, advanced IoT factory etc.)
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"Hydrophilicity" in the composition of epoxy-
polyimide

"Hydrophilicity" of copper foil roughening treatment 
(surface chemical treatment)

KGK Chemical Corp.

Liquid crystal polymer film (LCP), copper foil laminate (FCCL)
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End of presentation

User is responsible for determining whether the KGK product is fit for a particular purpose and suitable 
for user’s method of application. Please remember that many factors can affect the use and performance 
of a KGK product in a particular application. The materials to be bonded with the product, the surface preparation of 
those materials, the product selected for use, the conditions in which the product is used, and the time and environmental 
conditions in which the product is expected to perform are among the many factors that can affect the use and performance of a 
KGK product. Given the variety of factors that can affect the use and performance of a KGK product, some of which are uniquely 
within the user’s knowledge and control, 
It is essential that the user evaluate the KGK product to determine 
whether it is fit for a particular purpose and suitable 
for the user’s method of application. 
KGK make no warranties on above data.

KGK Chemical Corporation.
940 Minaminagai Tokorozawa-City saitama-Pref

359-0011 Japan
Tel ： +81 4 2944 5151

Mail ： info-k@kgk-tape.co.jp
URL ： https://www.kgk-tape.co.jp/
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