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Low Dielectric Constant Multilayer Material for Mobile “MCL-E-78G”
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Amid the high functionality and high-speed communication of mobile devices such as smartphones and tablet PCs, it has
become difficult to control impedance and RF characteristics by increasing wiring density and layer account. Accordingly,
related motherboard designs have reached the limits for standard FR-4 material.

We have developed a new low dielectric constant multilayer MCL-E-78G material for mobile devices. As this material shows
good dielectric constant, it facilitates impedance control of PWB, meaning this material may provide an improved margin for
PWB design compared to standard FR-4 material.
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Figure 1 Effect of using low dielectric constant material on PWB design
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Table 1 Properties of MCL-E-78G (thickness 0.8 mm)

Item Unit MCL-E-78G Standard FR-4
Flame Retardant — Halogen-free Halogen-free
Dk(1 GHz) ™' R.C.=70% — 3.4-36 3.9-4.1
Df(1 GHz) *' R.C.=70% - 0.009-0.012 0.016-0.019
Decomposition temp. (5 % wt loss) T 380-400 380-390
T™MA c 160-170 155-170
To DMA [ 200-220 195-215
X< Tg ppm/C 13-15 12-15
oTE Y < Tg ppm/:C 15-17 14-17
Z<Tg ppm/C 35-45 30-40
Z>Tg ppm/C 180-230 180-240
Cu Peel strength Outer layer 18 pm kN/m 1.0-1.2 1.2-1.5
T-288 (w/Cu) T™MA min >60 >60
Flammability UL-94 — V-0 V-0
CAF properties*? 85C/85%RH, DC100V hrs. >1000 >1000

*1) Measured by a Triplate-Line Resonator
%2) Drill bit: ®0.4 mm, T/H wall distance: 0.3 mm, Pre-condition: Reflow x 2 (Max 265C)
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Figure 2 Frequency dependency of relative dielectric constant and dissipation factor
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