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Developments in fluorinated materials for high-frequency,

high-speed, printed circuit boards
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Development of the 5G tip has accelerated not only digital signal processing but also the
RF front end module, which includes a transceiver and antenna equipped with a RF circuit
for analog signal processing. Under these circumstances, research now focuses on the
materials for printed circuit boards that currently suffer from transmission loss at high
frequencies. Fluorine resins in particular are known to have low dielectric constant and low
dielectric tangent in low-loss materials. However, it was difficult to adhere with other
materials and to form composite by dispersion, and conventional fluorine resins are limited to
these applications because they are inert. Thus, AGC has developed the originally designed
fluorine resin Fluon+ v EA-2000, which is adhesive and dispersible. The composite substrate
using EA-2000 is suitable for the millimeter-wave zone, which has the good mechanical
properties of conventional materials and the good electrical properties of fluoro resin.
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Table 1 The characteristics and applications of the conventional fluorine resins.
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Fig. 1 Dielectric properties of various materials for printed circuit boards. (Based on the Nikkei Electronics, August 2017.)
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Table 2 Fluon+ series, EA-2000 is categorized as Fluon+ 1)y ADHESIVE.
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Table 3. The adhesive strengths between copper foils and Fluon+ 1 EA-2000.

Copper foil » Rzis (um) Adhesive strength (kN/m)
Electrolytic copper foil A 12 1.5
Rolled copper foil A 0.6 13
Rolled copper foil B 04 14
a) Thickness is 12pm.
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Fig 2. Frequency dependence of dielectric properties using Fluon+ 1 EA-2000.
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EA-2000 is uniformly dispersed Agglomerations of PTFE
Fig. 3 SEM image of CT-MPI-1 (PI+EA-2000). Fig. 4 SEM image of CT-MPI-2 (PI+PTFE).
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Fig. 5 Temperature dependence of the dielectric properties.
g TWICBU AL 2 30% D LR 5 2 &S TE -
6. <Fluon+ ™ EA-2000>E&# D ?’Fig 620 ’
[El58 21 A . BT A S T B MPI R - B
BB SR PIZ R L 726l %2 7R3 T G T TIMRBEIRIAE L AL 5. ZHUTHIED
WoEF4 774 KRV A3 F (MP) &£EA-2000% £ 9 ITMPUIWKEE DS < IR O K5 DRI
AREHLITRE LA (MPLEA) Z2Hw5 L, EB5d3D0THB, LI LENOLMPI-EAZ w7215
BEAE O Bk - R T A LCPICHRT28 GHz B Bl - ERRRE T TOLCPL ) bingHLE NS
0 0
& a) —— MPI-EA ) b) —— MPI-EA
S ] — LCP 3 — Tep
= — MPI 7 — MPI
8 8
— _2 ™3 o
E g7
é -3 é 3
g g
e a4
-5 5
0 10 20 30 40 50 0 10 20 30 40 50
Frequency (GHz) Frequency (G1z)

Fig. 6 Transmission loss of MPI-EA, MPI and LCP. a) Standard conditions. b) High temperature and humidity conditions.
Line length was 50 mm. Coverlay and plating were not used. Condition a): Samples were treated for 2 hours at 100 ‘C and
24 hours at 24 “C/50%RH (relative humidity). Condition b): Samples were treated for 2 hours at 100 ‘C and 72 hours at 85
‘C/85%RH.
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Fig. 7 Electric field distribution simulation of the stripline structure (28 GHz).
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