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E—4%—. LED. N\TO—3+EFHEHF CORAZHF
Rico Zima-Inus; collaborative product with SUMITOMO OSAKA
CEMENT Co.,Ltd., intermediated by MORIROKU CHEMICALS Co.,Ltd.
Liquid Epoxy type molding material with high thermal conductivity as
well as excellent insulating property, for mold motor, LED or Power
semiconductor heat release application.
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A promenade was built at KONAN factory
for Employee's welfare. 13 kinds of tree or
flower, such as Lilac or Maple, have been
planted at side of the pastel colored
pavement.
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19 employees were commended for their

10 years' service by RISHO WUXI
electric.
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RISHO products were shown at private
exhibition of Mitsubishi Electric's
production site in Nagasaki.
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CD catalogue of Solder Pallet RICOCEL
was released. Excellent properties are
shown with Flash movie.
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RISHO bonding sheet and heat release material for SMD LED substrate processing

REREDED HEAERRER
&Y — haREE

IETE (%) REREAECZEMAZR

BN s
RISHO KOGYO CO.LTD. :
Chemical Science R&D Laboratory = —K~ RISHO b
Hiroshi Okumura EaA 7 $AEDEX
WEUSHIC ESE
DFfIEb o iES M ETH > HELEDD BEMTHLEESL, 7V PERE)LE

TR C 4 2%, il 13 A & T o AL Wi AbEL\AEMEHL, KA/ =253k
D MADPEAAT DN TBYET, 2hr DN LB LEDM B O & 7% 53, /N - 15
ZUFCHIELETIE, LEDIBI T 5 2 BLE (2 MAL$HALEDH 7' » MECHAR O B3 12D K A
[ MR 5] & HWVIE [EIT5R ] #HIE R FIEDHRLZVHMAEIZR>TEWY T L,

S A LML LT, LEDHM B OB S I AR TlE, I E=, BHERE 2 LEDZ AR % 3
HMATWET, ETALODOMETHL, Vo a—FEEY— L

Bl Z X NANT—LEDD A EFER T 5 72 BLFER I EHZOWT, TRV LE TS
DIZEREH VIR, &5, 7)) v Mg
WL BAAIY 4bE T, R i me  MBERMBCEERY -
X2ERBEE TV MEMMK. FLTEALE B, Bk O3 Y — b e 2R I L7z g
W) EbEBTbOEEN Y — M AERS S BOTAYF T ERLET,

1. SA4>FwvF Figl Line ups

(=3
s 17 7004 7005 7006
Resin type
BIEDIFR HIZBRIEND EEBEY S EHERN
Resin property Excellent in Thermal conductivity High adhesiveness & Low resin flow
Bz
Thickness 80um 40um A40um
TIVIHR _ _
Al plate 1.0mm, 1.5mm
S — —
Cu foil 35um
P14
Blifremnsiam 500mm X 500mm
N . LBA—2T > NEASIRME
##&>¥—+ Bonding sheet Metal base PWB material
$H%E  Cu foil $H%E Cu foil
PET7«JVL  PET film $A%E Cu foil TIVItR Al plate $AtR Cu plate
AD->1)—=X CD-1)—X AC->1)—X CcC-»—-X
AD-series CD-series AC-series CC-series
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AD-VU—XI3, PET 74 VA ICHEAEH % %
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AO—T7O-#EY—F~ AD-7006W
Bonding sheet with Low resin flow property
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A

AEDOESETE CD-7004 Resin Coated Copper

AC(CC)IU—Xid, &)@ MM T, 4
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ATILINR=2T > MNEIFARATRE AC-7004
Al base PWB material

WiEE > —MAD-7006 WGBS
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Application of White LED to illumination use is
being accelerated. We can supply various kinds of
electronic material for LED substrate processing,
such as Bonding sheet , Resin coated copper or Metal
base PWB material for heat release. Fig.1 shows
line- ups of our material and their composition. AD-series
is a temporary bondable bonding sheet composed of PET

film and adhesive resin. Temporary bonded substrate



can up to drilling or punching processing before

final bonding. CD-series is a Resin coated copper

composed of copper foil and adhesive resin.

AC(CC)-series is a metal base material for heat

release substrate processing. Both 7004-type resin

Products News 167

and 7005-type resin are excellent in thermal

conductivity. 7006-type resin has High adhesivity as
well as Low flow property. Below figure shows an
application example of cavity type Power LED

substrate processing with AD-7006W.

w AD-7006WODILAA--EfREODEHOERAEZEERIE LT
Application example of AD-7006W to a make cavity type LED substrate

EEBO—70—  Low flow for accurate processing
(hNTHEEM L)

BEEER
CS-3965H% &

~

AD-7006W——>

White CCL /

CS-3965H% &

w #&5&EH| composition example

V7L a—RhY) aEiEE
With reflector type

EEEREMG 21T
With metal plate type for heat release

B85 General properties
TS — B Bk 7004 7005 7006
35.m 15 16 2.3
SRSEE—IViRE o
Peel strength I
18um 1.2 13 1.8
260°Cif sec 260C 300< 300< 300<
Solder limit
ARIRALE MQm C-96/20/65 5.0X106 5.0X106 9.5X107
Volumre resistivity
RERALE MQ C-96/20/65 1.0X10° 1.0X10° 1.0X10°
Surface resistance
Mgk W/mK A 31 3.1 -
Thermal conductivity
Tg(TMA) C A 182 180 124
ai 27 43 48
AR REL ppm/C
CTE
a2 48 92 358

XEBELBEBED—HITHRIETIEHYEBA, ¥The above figures are not guaranteed value but one of a test result at our laboratory
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Test report about Plated Through Hole reliability of High Tg & Low CTE CCL;CS-3665DS

HEHkA Sii# - KBERIREER
CS-3665DSM i
AI=—IL{EHEECDNT

FEIE #F) (LZEILIMTHZEFR

AR BT

RISHO KOGYO CO.,LTD.
Chemical Science R&D Laboratory ACS-3665DS

Tomoko Kubo

BEF ENECEEE Fig.2 RJI—k—=ILoSvoDiES
. , Through hole crack
HEpHEICEHRINLIT Y 2 —% —
(ECU=Electronic Control Unit)®#id, /NHIHLE W A
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HboLFAESNET, Cornercrack D Barrel Crack
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Fig.l R)b—ik—)UBIEIA X— Cross section image of PWB through hole 3665DS 13 I B 15 1
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Table.l ZESRE. BRKRFRH. ASAGBREE
15H =L fbttA1A b4t 41B
Test items Unit CS-36650S Competitor A Competitor B —#FR-4
30—125C % 0.31 0.45 0.69 0.57
BB IRE
Thermal 30—150C % 0.43 0.60 0.90 0.94
expansion
30—260C % 1.84 3.12 3.58 4.37
» a m/C 33 46 70 60
BRI PP
CTE (B#)
a2 ppm/C 160 270 320 310
DMAE © 200 178 200 150
HIREGERE
Tg . .
TMAE © 175 168 189 125
(2) Bl BatbR
Fig.3 TMAHRRR (B AE) . . .
TMA curve(Thickness direction) 260C (15%) ©20T (208) (Fig.6)
5 Fig.d E#RI\y—
— CS-3665DS Wiring pattern of test piece
4 — {31 41A Competitor A R et et adeded
— fth3141B Competitor B
— —fi% FR-4
3 $R Cu

#IEIEE Thermal expansion (%)

0 50 100 150 200 250
BE Temp. (T)

BXR)V—h—IViEREREE
(B (Bo#R/\F—VIdFig.4) ]
W = 0.8mm 18, IS {HE
RF1JVEE o 0.9mm¢
B 5007% (50X107%) XiEF) 2788 —
7 M o 2.54mm
EARIE © 1.0mm
Ay FE 1 504mES5um
20pm=ES5um
10pm=*5,m
CREYAUILEHE]
(1) BEHA 7 ViR
—55C (30%3) ©150C (304 (Fig.5)

Fig.5 BEYAIILEG

Heat treatment condition

200
150
© 100 —55C '
> . 30min. '
5 50 :<)::>: '
© : ; ]
g O ! ' T RT
E .o ' 150C (25C)
2 30min
-100
Time
Fig.6 BEYAUILFEHE
Heat treatment condition
300
250 i i
© 200 . VR :
3 suara| B 2 Iss-o B
5150 | |< << i<
o 260C | 20£15C: 20C | 20%15C
2 15sec 15sec . 20sec . 15sec
€ 50 : :
s ! '
0

Time
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M Test condition of PTH reliability Plate thickness | 50pm=*5,m
[Test piece] 20pm=ES5um
10m=ES5,m

Thickness . 0.8mm/18,:m Cu double sided
Hole dia. © 0.9mm¢
Number of Hole : 500 (50X10) X2 parallel

[Heat treatment]
(1) Heat cycle test

—55C (30 min.) ©150C (30 min.) (Fig.5)

Hole pitch : 2.54mm .
(2) Thermal shock test

Conductor width :1.0mm

Fig.7 ZIb—ih—)LERIERME (RRYAI)D) AERIER

Test result of PTH reliability (Heat cycle )
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260C (15 sec.) ©20C (20sec.) (Fig.6)
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Fig.8 RIb—R—)LiEHERME (BEE) HBRER (XvFEH10, 20, 50um)
Test result of PTH reliability (Thermal shock )
S0 — ; —1
| —@— CS-3665DS (50 xm)
40 —— (CS-3665DS (20 um)

30

EMEIE= (%) Resistance change

—— CS-3665DS (10um)
—@— fth#t44A (50 um)
—@— f{th#t#1B (50 um)
—@— —f% FR-4 (50um)

400
Y41 7IVE (cycle)

(2) BB

Fig 812 BB R 2R L 9%

FARNEAZAZZR T TREREICB W THIRELAL
12 & B BRI % 0 3R 37250, [ AR O fia B
HELES,

CS-3665DSIE, 70 —H b3 7u—ITA7Z
Y'— 7% CTdh 5260 £ T OE LI D2k
BEAVNEW2DIZ, —#EFR-4M I AR THE B IS 21
HEES M LELTBYET,

CD2D, Ay FERF1I0,mOBGHTH, X
Y XIEAD50,mD —HFR-AM LD BENTEY
Ay FIEHHIS50 g m D HLH I FEAC & LTI
D& BT & FAREE D AV — 5k — IV E A
bNhET,

M Test result
(1)Heat cycle test (Fig.7)
Generally 20, m plating is efficient for PTH

600 800 1000

reliability. Piece with 10, m plating was also tested
this time. CS-3665DS could keep connection
reliability even under 10,m/3000 cycle condition.
CS-3665DS could tolerate variations in plate
thickness.Therefore it could help cost reduction by
thin plating or could be up to fine wiring pattern.
(2)Thermal shock test (Fig.8)

Connection reliability would be also affected by a
thermal contraction of PWB substrate under soldering
process. CS-3665DS has Low-thermal expansion

property up to solder peak temperature of about 260C

. Therefore CS-3665DS with 10 m plating has the

same PTH reliability as competitor's substrate with 50

m plating which is used as automotive applications.

WEED

Table2 |Z—fxMEZ /R L L7z,
CS-3665DSId, IREZ IR AN R M T k=<
R ESMEBEICENTBY, Bl 7~ Mg
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Table.2 —HEYFMHRERESR (0.8mm[E)  General properties(0.8mm thickness)

=1 By HERRM ) At ATA #AMB | _garr
Test items unit Test condition SRR Competitor A | Competitor B
BRI HEERT C-96/20/65 6X108 3X108 2X10° 2X108
Insulation resistance M
BUBENES C-96/20/65+D-2/100 1X108 1X108 2X108 2X108
o HEERT C-96/20/65 5X107 2X107 1X107 5X107
Volume resistivity .
Uk C-96/20/65+C-96/40/90 2X107 1X107 3X108 2X107
Athas
- wRe RT C-96/20/65 1X108 5X107 3X10° 6X107
Surface resistance .
DUBEYE C-96/20/65+C-96/40/90 1X108 1X107 4X107 2X10¢
EFFEE Dk 1MHz — C-96/20/65 4.7 4.3 4.5 4.4
BelEE Df 1MHz = C-96/20/65 0.014 0.015 0.028 0.020
260C 300< 300< 300< 300<
F HimEE .
Solder limit 288°C sec A 300< 300< 300< 300<
300C 300< 300< 300< 167
. 27 Warp 470 520 580 680
ﬁtﬂﬁ)ﬁ trength MPa A
exural streng 33 Fil 400 390 450 550
Bl B #7 Warp 30 25 22 21
(257) A
Flexural modulus 33 Fill 26 21 18 18
GPa
S5 | B MR 27 Warp . 13 7 6 3
(200C) . 200C
Flexural modulus 33 Fill 10 4 5 2
W7k # Water absorption % E-24/50+D-24/23 0.13 0.07 0.19 0.15
ﬁlﬂ'f’é?%ﬂb‘bgﬁé (18/Im) KN/m A 1.4 1.2 1.0 1.6
Peel strength
o DMAZ ( A
F SRR i C 200 178 200 150
Tg T™MA% | C A 175 168 189 125
IN=TVIEE (GYZJ-934-1) 20€ 8 2 o8 %8
Barcol h — .
arcol hardness 200C 51 48 31 16
AN UL flammability UL94i% V-0 equiv. 94V-0 94V-0 94V-0

@HER A EILJIS C-6481ICHDE T, Test method: JIS C-6481

OA-ZIEERE, C-IERIERMIE, D-RENIE, E-MNBALIE BFIRREREREEZNTARLET,

w BEWVREZT)TLIOER AR FECERPHIET,
AR D 53 B DT A, T AN — R — VDR D
SN TORMEMFELTVET,

PWB material used for automotive application such as
ECUs is required of Plated through Hole reliability
strictly.CS-3665DS is the CCL developed to improve

PTH reliability or heat resistance during Lead-free

16

soldering process. CS-3665DS is also excellent in
mounting reliability of component with high flexural
modulus or hardness.Getting the above test result,we
expect CS-3665DS to be used as automotive PWB

material which is required of high PTH reliability.
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