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2012 PWB-EXPO
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Thermal conductive material newly developed for Super
luminosity LED or Power IC substrate were exhibited at
RISHO’ s booth in 2012 PWB EXPO held at TOKYO BIG

SIGHT.
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We are going ahead with greening of our
worksite. Shiga factory of Risho Kogyo also
has many trees and flowers.
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Devising New products Division

Takeshi Nishihata
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Fig.1 Dependence of Dk & Df on frequency.
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Fig.2 Dependence of Dk & Df on temperature.
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Fig.3 Change of Dk & Df after Humidity Treatment
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Generally, high Dk materials are required for
downsizing of HF-devices.

In order to reply to the requirement, we developed
high Dk CCL “ CS-3396" .
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CS-3396 is High-Dk and Low-Df CCL for PWB (Dk
0 10, DfCJ 0.003).

Dk and Df of CS-3396 hardly change, while frequency
is 100 20 GHz(Fig.1) Dk and Df of CS-3396 are stable

to temperature changes(Fig.2), and under humidity
conditions(Fig.3).CS-3396 contributes to downsizing

of HF-devices such as Antenna and Power amp etc.

[11.CS-33960 00 000 Table.1 General properties

oooo 00
Test item Unit CS-3396
oo N
oooo Normal condition o 5.0x 10
Insulation Resistance 0oo
7
After treatment 1.2x 10
oo .
Normal condition 4.1x 10
oooao vom
Volume Resistivity 0oo
7
After treatment 1.3x 10
oo .
Normal condition 1.7x 10
oooao o
Surface Resistivity 0oo
8
After treatment 2.0x 10
RF I-VO
000 10HzO RF I-V method o 11.6
Dielectric Constant O0o000000
Stripline method o 9.5
RF I-vVO
RF I-V methd o 0.003
00000 10HzO
Dissipation Factor aaaalaiaiaaln
Stripline method o 0.003
oo
Specific Gravity O g/cm? 2.8
ooo
Water Absorption 23 /24Hr % 0.021 1.6mm0O
ooooo
Flexural Modulus xgy GPa 14014
gooooo
Solder Limit 2880 sec 3000
ooooo _
Peel Strength 35um Cupper Foil kN/m 1.0
Oo0o0moooo gooooooooo
Thermal Conductivity PRy Seag—— W/mK 1.0
ETDE HeE X0 YO ZIA a0 ppm/C] 150 150 55
9 DMA O 180
ooo .
UL Flammability uL94 O V-1 equive.

OO0OooooJsc-64810 00000 00000 1.6mm0
ooooooboboooooobboooboooboooooboooo

OTest method is JIS C-6481] Test piece thickness[] 1.6mm[l

OThe various above-mentioned data is measured value, and is not guaranteed performance.
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High thermal conductive CCILJ 3.0W/mK[
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Takeshi ; Masayuki

Nishihata Ohnishi A CS-3295 Thermal conductivity=3.0W/mK
e 0000 m 0000000 Line-ups
Oo0oooooooaodd 0o0ooO0o0ooOoOooo 00o0O0oooooo
LEDOODOOODOOOO0 Glass fabric CCL Prepreg

oo
gooooooboogoobn Product code CS-3295 ES-3245
ooooooooooog 7clufb'

oo m—  mmm = glass fabric - — B )
gooobogooon Composition _I:Ingh_)\resm_7 HighA resin glass fabric
oo0ooooooooog - Cu
000000000000 Joobn 0.1 0.2 0.4 mm 0.06(1 0.1(T1 0.2 mm
bobooooodoodd CUFE)EFO” 18M35ul 0000 O
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0000000000 Material Thermal conductivity
O00000000D000000D0O00000O 0000 0 Glass fabricO 1.0
O00o00oo0oooobouooooobooooo 00000 O 7 Epoxy resint 0.2
gcs-32950 0 00 00ooooooonononoo FR-4 0.200.3
goooooooo CS-3295 3.0

mJ00000000CS-3295000

01000000000000003W/mKa00 bztoooooooooooooon
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1. CEM-30U00000000on
Fig. 1. Image of CEM-3.
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Table 2. RISHO-Thermal solution materials.

od
Product code

000 00 W/mKO
Thermal conductivity

0000000 AC-70041 0000000

Metal based CCL | CC-70041 0 0000 3.0

0ooooo

RCC CD-7004 3.0

0oooo

Bonding sheet AD-72000000 2.505.0

ooooo AD-60000000 10 0 0 1.004.0

Liquid molding

compound AD-6100000[M 2000 1.007.0
e 000

0CsS-329050 0 0ES-32450 00 0000O0OOO
0000000 ooooooooooooooon
gooooOoOooooo
OoQocs-32000000000000000
O0000000oDoDOooooooooooooo
000000 oo0oooooooooooooo
oooooooooo

We have developed high thermal conductive CCL
“ CS-3295" series. CS-3295 is thin glass fabric based
CCL. The thermal conductivity of CS-3295 is 3W/mK
(Laser flash method).[] We can supply this material as
a prepreg (ES-3245).

ES-3245 is glass fabric reinforced bonding sheet. By
using ES-3245 as an insulated adhesive layer, the
thermal solution of PWB is extended.

We have already been supplying thermal solution
materials, such as metal based CCL, bonding sheet.
We expect that “ CS-3295" series contribute to new

thermal solution for PWB.



Al0D000D0OOOOCOO0
[J Metal based CCL
[1 AC-7004

A00D000OO
0 Resin Coated Copper

Lcb-ro040 0000000

[1 3. CS-32950 00 O O O Table.3 General properties

A000O0DOOOOOO
O High thermal conductive bonding sheet
1 AD-7200TX/AD-7200TY

Joon 28 CS-3295
Test item Unit
oog 8
oooo Normal condition 6.5x 10
Insulation Resistance 0oo MQ p 5 108
After treatment '
oo i 1.5x 107
oooo Normal condition
o MOm
Volume Resistivity 000 L3x 105
After treatment :
oo s
oooo Normal condition Vo 6.8x 10
Surface Resistivity ooo 0 1% 107
After treatment
00 00 1MHzO od . 5o
Dielectric Constant Normal condition ’
IZI_ EI_D ED 1IMHz[O oo N 0 0.008
Dissipation Factor Normal condition
oo .
Specific Gravity O g/cm 3.1
ooo %
Water Absorption 2301 /24Hr 0 0.070 1.2mm0O
ooooo
Flexural Modulus xgy GPa 350 34
gooooo
Solder Limit 2600 sec 3000
ooooooooo ;
Peel Strength 35um Cupper Foil kN/m 1.2
oooo goooooooog
Thermal Conductivity Laser flash method BT 3.0
ETE ood X0 YO 200 10 ppmic 130130 13
Tg DMA o 190
ooo .
UL Flammability uLo4 O V-1 equive.
100000 ood
Electric strength(1min.) Normal condition O 10kV OKJ 0.2mm[J

ooooooJsc-e4810 00000 00000 1.2mmO0
oooo0oOoooo0ooooo0oOooooOoooooboooooo
OTest method is JIS C-64811 Test piece thickness[] 1.2mm[l
OThe various above-mentioned data is measured value, and is not guaranteed performance.
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02. 00000000 00 Fig.2 Transmission loss (Actual measured value)
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As smartphones become used widely and rapidly ,
communication equipment are being required of
dealing with a great amount of data at high speed.
PWB material which has Low dielectric constant
property can make signal transition speed fast.
(Formula 1 & Fig.1)The higher radio wave frequency
used for communication becomes , the more signal
changes to heat in a circuit of a substrate .As a result
,signal transition loss becomes large. PWB material
which has low dissipation factor property can make

signal transition loss low(Formula 2 & Fig.2).
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We would like to introduce our line-ups of PWB Our Low dielectric constant PWB material are used in
materials with Low dielectric constant and Low Mobile base station ,HF component,or Net work
dissipation factor property for High speed or Large communication.

capacity communication equipment.

mO0O0oo
0 General properties
gooo
oooo oooommoood
o0 oad Epoxy
Test item Unit
0 | CS-3387S | CS-3376B | CS-3376C |CS-3376CX |CS-3376CN| CS-3377S

gooooog
Halogen-free compliance o © X X x x o
gooo
Dielectric constant 1GHz g 3.9 34 3.3 3.2 3.1 3.7
gooo
Dissipation factor 1GHz u 0.008 0.004 0.003 0.003 0.001 0.005
goooooao
Glass transition temp. DMAL g 180 220 185 185 185 190

a1 40 53 69 90 69 40
googod
Coefficient of Thermal ppm/O
Expansion

a2 220 180 330 430 330 210
goooooooog
Peel strength 181 m | KN/m 1.3 11 1.4 1.4 1.4 13
goood
Solder limit 2600 sec 120< 120< 120< 120< 120< 120<
vLPO OO g .

Possible
Manufacturing of Very low D_ D. u D. I o . D.
profile Cu Clad laminates Possible Possible | Impossible oo Possible Possible
CS-3376CW

gooooommemmO 00000000 COOODOOOO0DOO0MOOOMMOODOOO0000O0O0O00O0OBO0OO
gooOoomisce48liooooon

The above figures are one of the test results of 1.6mm thickness material at our laboratory.

Test method is based on JIS C 6481
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0O O 0O 0 05300003 0000000 2001090 TELD 06-6345-8330 00 FAXJ06-6345-1380
HEAD OFFICE 1-9, 2-CHOME, DOJIMA, KITA-KU, OSAKA, JAPAN

0O 0O 0O 0 01030028 DOOOOODOOO1000000DOO0OOOO TELD03-3272-3770 00 FAXJ03-3272-8010
TOKYO HEAD QUARTER RYUMEIKAN BLDG. 3-22, 1-CHOME, YAESU, CHUO-KU, TOKYO, JAPAN
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OO0 0O O O 10692 00000000000000000000010800  TEL / FAXJ+886-2-27316593

TAIPEI OFFICE #108,3F,NO.222,SEC.4,CHUNG HSIAO E.ROAD,TAIPEI, TAIWAN,R.O.C
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SINGAPORE OFFICE
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SHIGA FACTORY 959-2, SHIMOMAGARI, RITTO-CITY, SHIGA, JAPAN

0O O O 0 05203211 0000000002040000000000 TELJ0748-75-135000 FAXJ0748-75-1473
KONAN FACTORY KONAN INDUSTRIAL PARK, 2-4, TAKAMATSU-CHO, KONAN-CITY, SHIGA, JAPAN

000@00MmODonoD 214028 000000000000 0000002500 TELD +86-510-8528-1495 FAX1+86-510-8528-2233
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00000o0o0opooonD 0Oek1-0047 DOUOOUOOOODO40010130 TELD06-6431-5267
00000000000 http://www.risho.co.jp/

FIS TERSH

SINCE 1921 RISHO KOGYO CO. LTD.

FAXJ06-6431-0589

20120401000 0000000000000
goooooboooocooboooo




