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Adhesiveless Polyimide Copper Clad Laminates “Espanex™ (M, F series)”
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Abstract

Since the 1980s, Nippon Steel Chemical & Material Co., Ltd. has been developing flexible copper
clad laminates (FCCL) and polyimide resins used in flexible printed circuits (FPC). The Espanex™M
series, launched in the early 2000s, has been well received in the market for its high dimensional
stability and continues to be mass-produced. In order to meet the demand for low transmission
loss materials with the spread of 5G, we have developed and launched the low dielectric type
Espanex™F series. We have developed polyimide technology with low dielectric properties and a

low coefficient of thermal expansion for future high-frequency transmission substrates.
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Conceptual diagram of polyimide film forming method
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Properties of Espanex™ F, M series, LCP-FCCL

F series M series LCP-FCCL
Dielectric constant 10 GHz 33 34 34
Dissipation tangent 10 GHz 0.003 0.005 0.002
Cast sid 12 1.1 -
Peel strength [kN/m] és = e.
Laminate side 1.7 1.6 1.0
Water absorption [wt%) 0.8 1.1 <0.1
. . . After etching (MD/TD) 0/-0.04 0.05/-0.04 0.03/-0.02
Dimensional stability [%] -
After heating (MD/TD) -0.04 /-0.02 —0.04 /—0.06 —-0.03/0.09
105°C, 1 h 380 380 270
Solder heatproof [°C]
40°C, 90%RH, 8 day 320 320 270
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Properties of new ultra-low dielectric polyimide

New ultra-low
Target dielectric
polyimide
Dielectric constant | 10 GHz <3.0 2.8
Dissipation tangent | 10 GHz <0.001 0.0014
CTE [ppnvK] <20 <20
Water absorption [wt%] <0.2 <0.2
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