High Dk & Low Df CCL for HF substrate downsizing
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RISHO KOGYO CO.,LTD.

Devising New products Division
Takeshi Nishihata

00000000000
goooboobooobobooboooobooon
gooboooogooobbbbbobooboo
gboobobooobooboobooboobo
oooobobobobooobgon
goooboboooboobooboobooooboo
goooboobooobooboobooboooobo
goooobgooobo

ooooo gopooo
00 0o
— —)

o¢ - I
AJ0J0O0O0O0DODOOODODOODOO

gboobooboooboobooboobooooboo
gbooboboooboobooboobooobo
ooooboboooboobooboooboooboo
gbooobobooboobooboobooooboo
gboobobooboobooo

E0000O0O0000O
gboooboooobooboobooboooboo
gboobooooboobooboobooooboo
gobooboooboobooboobooooboo
goboobooooboobooboobooooboo
gbooboooobooboobooboooobo
gboobooobooboobooboooboo
oboobobobooboobooboboo
gboobooooboobooboobooooboo
gobooboooboobooboobooooboo

ACS-3396EIEIDEEIEI5555

ooooboooboobooboobooo
gooooboobooboobobooooboon
goboooboobooboobooobooboon
gooooboobooboobooooboon
gooboooboobooboobooobooboon
obooooooooooooboobobobobo
oooobooobooboboo

E000000000O0000d
goboooboobooboobogoobooboon
gobboooobbooobbooooPPED
ooboobooboobooboboooboob
gobooboobooboobooooobooon
gobooobooobooobopPPEDOODOODO
gcs-33e0 000 00oonooonooonDon
googo

m CS-33960 00
gboboooboobooboobooboboon
ob0o0ob00o0oboocs-33600000no0n
goopPPEDOOODODOOOOODODOOODODO
dodooooooooooicHzDbODODDO
gooogilebbbbbbooo3snnnbbnbO
gooboooobooboobooboobooboon
gbooobooboobooboo
0100000e =10000000tand =0.003
220b00gb0ucPa D00 OODOOO
O300000oogDo.02%ddnl.emmO
040000000000 1W/miKO
gs00ooboooboon

= JO000oooon
gooboooobobbooobbooooo



" Products New s 165 8

OAD-33%60 00 0000O0OCD-33960 000
gboboooboogobogoocee-339bbgnon
gboogoboooes-3346000000000ODOODO
gobboooooboooooboooobbooobo
gobooooboooobilzbooogoono
ooooooo

m CS-33960 0 0 U Test data
1.0000000000 o Anti-CAF
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Fig.1:Test piece image
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A Anti-CAF property test result

Test piece thickness:0.6mm(184 Cu double sided/cf.Fig.1)
O Test conditions:850 /85%RH/DC50V applied

Hole diameter:0.9mm/Hole pitch:0.3mm

Number of test piece:6
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Plated Through Hole reliability
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Fig.2:Test piece image
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A PTH reliability test result
Test piece size:0.6mmx 80mmx 160mm(cf.Fig.2)

0 Hole diameter:0.9mmx 500-hole/Hole pitch:2.54mm
Pattern width:1.0mm/Plate thickness:20u m(Average)
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O O Drill bit wear & Wall roughness of PTH
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A Drill bit wear test result (Residual ratio %)

[J Test piece : 0.6mm thickness CCL(35.4 m double sided)x 4-stuck
O Drill bit dia. : 0.3mm /Revolution:120,000(rpm)

0 Feed:3.6(m/min)/Tip load:30( m/rev)
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A Test result of wall roughness of PTH

The roughness of the plated surface where hole wall is roughest
0 was measured.

Number of the tested hole:10( Around 3000th shot)
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0 O 0 O O General properties

oooo oo oo

Test items Unit Treatment SRR
ogood oo q
Insulation resistance 0 MQ C-96/20/65 5x 10
ooooo od =
Volume resistivity O MQ m C-96/20/65 4% 10
oooo 00 ,
Surface resistance 0 MQ C-96/20/65 2x 10
googoo
Dielectric constant 1GHz u A 11012
Hoooo 1GHz O A 0.002001 0.003
Dissipation factor
ooobo 28801 O u 300sec OK
Solder limit
sfs)sfsfs)sls 00354 O
Peel strength Cu 35y O kN/m A 1.0
oooo 00000
Flexural strength Warp/Fill MPa g 3300 290
ooooo |:||:|[||:|_|:| GPa A 14014
Flexural modulus Warp/Fill

E-24/50
i 0,

000 water absorption % +D-24/23 0.02
oag 5
Specific gravity g/cm O 2.8
00000000 O Thermal conductivity W/mK A 1.0
00ooo( 1) 0o/mo/mo
CTE( 1) Warpffil/Thickness | PPM/O A 15001500 55
EQDDDDDD DMA 0 a 180
000 OUL flammability 0 uL94 94V-1 equiv.
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OTest piece thickness/1.6mm / Test method :JIS C-6481

0Dk & Df were measured by RF |-V method

OA=Accept state C=Constant Temp.&Hum. D=Dipping in water E=Heating
Time/Temp./Hum.

=00

oo0ooooooooooooooooooog
ddooooobobobobooooooooooo
Ooo0ooooooooooooooooooo

X
A00000DBOOO
0 Prepreg/ES-3346
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0 Bonding sheet/AD-3396
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0 RCC/CD-3396
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We have developed newly
CCL "CS-3396"series. CS-
3396 is High-Dk (e=10) and
Low-Df (tand=0.003) CCL
for printed circuit materials.
We already supplied Low-
Dk and Low-Df CCL made
from PPE resin. CS-3396
achieved High-Dk and Low-
Df propertis by mixing
inorganic filler into PPE
resin. CS-3396 has high
thermal conductivity "1
W/mK", CS-3396 has good
handling and drilling
workability compared with
PTFE based High-Dk CCL.
In addition, CS-3396 can
make multlayered PCB by
using prepreg "ES-3346".
Furthermore, we have
developed Prepreg, Resin
Coted Copper, Bonding
sheet and Nonreinforced

CCL using the same resin. We expect that CS-3396
series will contribute to downsizing of HF-devices.
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O Nonreinforced CCL/CC-3396



