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Low-Dk-& Low-Df CCL-with-Very-Low-Profile-copper-foil
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Fig.3 Signal transmission speed according to

surface roughness of Cu foil
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Tablel Peel strength (18u m Cu foil)
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Fig.4 Cross section (18uy m Cu foil)
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We have developed PPE CCL which HF signal
transmission loss is reduced by cladding very low
profile copper foil. HF signal will flow through a
surface of a conductor, therefore surface
roughness of Cu foil should be small.(Fig2/Fig3)
But surface of Cu foil is treated to be rough in
order to get sufficient adhesiveness to PWB
substrate. Newly developed PPE CCL has
sufficient peel strength in spite of cladding very
low profile Cu foil (Tablel) And it also has low
transmission loss property. The test result shown
in the following graphs is at 5GHz bandwidth.
Therefore the advantage of cladding VLP Cu foil
would grow at tens of GHz bandwidth.

We expect it to be used at millimeter wave(300]
300GHz bandwidth)
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Table.2 Transmission loss according to Cu foil

0 dB/mO
oo oo 000 Frequency (GHz)
Product code Copper foil 1.0 20 30 40 S
DernEan -2.0 4.1 -6.1 -8.2 -10.2
CS-3376B S e——
Very Low Profile -1.8 -3.6 -5.4 7.2 -9.0
DStEnEarEcli -1.5 -3.1 -4.6 6.1 77
CS-3376C
ogoooo
Very Low Profile -1.3 2.7 -4.0 -5.3 -6.6
DStEndDan -1.4 -2.8 -4.2 -5.5 -6.9 ooooooooood
CS-3376CN oooOoO0000o0o
ooooo _ 0oooo
Very Low Profile -1.2 -2.4 -3.6 -4.8 -6.0 } :
ooooooo - 0.9 -1.8 2.8 37 46 -

0 3. 00000 Table.3 General properties

Joooomooooob&OO0O0O0O0O0O0D0OOODOODODO
RISHOLITE Low Dk & Low Df CCL
oo oo oo PPE Epoxy
Test item Test condition Unit
CS-3376B CS-3376C CS-3376CN CS-3377S CS-3387S
00000 Halogen containing /NA%4*>71)— Halogen-free
Ooo0o0 Dk 1GHz | 3.4 3.3 3.1 3.7 3.9
gooo bf 1GHz a 0.004 0.003 0.001 0.005 0.008
Tg DMADO | 220 185 185 190 180
CTE 0oooO0d: ppm/0 53 69 69 43 40
Zraxds 00000d2 | ppmO 180 330 330 207 220
oooo goooo
Thermal (30-2600) o 2.2 4.5 4.5 24 3.0
expansion Z-axis




