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Thermal conductive test result report
With Introduction of RISHO thermal solution materials for LED or Power IC
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White
CS-3945 [CS-3295/ES-3245}
§3.‘:=.':54>7"y7° 1.3W/mk 3.0W/mk
CCL CCL, 7U7LJ

Products Line-ups

HZAHEMCCL,7IVTL I

Glass Fabric CCL, Prepreg

White
AC-7900 7200TX 7200TY
1.0W/mk 2.5W/mk 5.0W/mk

7JVIN—2 CCL %> — N, RCC, 7JILIN—Z CCL

Bonding sheet, RCC, Metal-base CCL

BEAE e o D

W LEDHRBAREMRAMELNCS-3945], 1. LEDSREEEAR i@ 2R HURIEFE R
FAC-7900 ] Measurement result of transient heat resistance
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AT Fedh. BEROBMEASTEL Ho>TW REEEHL. BERAEETVELIEDT. £
$9, CNESIF. HSTETRLEDREIy — PERECRELET.
BLEERRMEEHREER 1CS-39451 BKU (1) 5B A%

B&7IVIN—XENR FAC-79001 ZT1RELT LEDRZEEM%Z 7 )L I EMR (5t X30X 140mm)
WETS KEEL. Yv>voyaviEE ) $&08
BRI ZAIE L& LT,
Q) &R Test piece
ORERER
HBEBES | MBEERMEEE | amEmEy
Insulation layer | Thermal conductivity of TC
thickness Insulation layer [mv/°C]
[mm] [W/mK]
(CS-3945 t=0.4 0.40 13 14.52
(CS-3945 t=0.6 0.60 13 14.84
AC-7900 0.12 1.0 14.50
TERCEM-3 1.00 1.0 14.89
ABBTIVEN—RT) 2 MERIR  AC-7900
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@LEDEYa—/Jb  Appearance of Test piece
INTINT—LED CREE XP-G (Tj(max) =150°C)
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(3) HI7E Z&15 LED lighting condition
LED=UT & - ENANE R If=350mA

(4)RIESER  Table1 Test result
R | Tj BEREERE | AT
Thermal | Junction Substrate back

Resistance | Temp. temp.
[c/wl | [d [’Cl [*Cl
CS-3945 t=0.4 535 103.1 94.3 8.8
CS-3945 t=0.6 584 | 1095 934 16.1
AC-7900 5.02 99.8 934 6.4
TRECEM-3 6.23 1159 94.6 213
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*24%>7723> R (T)) Junction Temperature
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* 1B EZAIEF Transient Thermal Resistance
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Fig.1 Junction temperature according to Lighting time(sec)
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2. CS-3945,AC-7900 ULSEEEZ=ZEUS

TOE. [CS-3945] HXU TAC-79001 DUL
REMEHTT LELIDOT. RERKME (&

*ULFB#& UL Standard
BERBEFONKLZOMDEHS S Atn. B
EERETDRODT A HDRKR, ahGED

) ZTRELE T, TOMOIREMBIFULDR FoORBICH L TEREMDORBRNMTHON. BE
—LR—ITCTHERIETE T, DITHN TS,
(1) EREFAEME  Table2 UL recognized specifications
(MAC-7900
iy EREES BREE o VIVE—UIZYbh | oo
%ﬁfgﬁ Diclectric Thk. Gl RAEAE uLo4 Solder Limit BEEERE
Min. Th. Min. | Max Min | Max Max. Area Dia. TL—LUFR e P Max. Operating Temp.
- . " N /M2 ] °
(mm) (um) | (um) (um) | (um) (mm¢p) e dlass Temp. (‘C) [Time (Sec) Q)
0.96 30 200 18 102 50.8 V-0 288 30 90
TREETEE (°C = :
& RIECO RYMOAP—| KBHT—7 | BBET—Y | isyxomm  2ILOF
Color BN AN AN an HR—k
Electrica\‘ Mecham’gal I HAI HVIR Meets UL746E DSR
WT 90 90 0 0 — 1 YES
(2(CS-3945
BHEE BA VIVE—UIvt |gEmmaE
ANSI | g Conductor Thk. S S ool Soldertimi S
7(3[;(1; ) M(mmTr:; SHEEX AI/Eint. | Max AreaDia. | "y Class7 Pl i) Teomp.
S0Win. | BAMax. | S/Win. (mme) Temp.("C) | Time (Sec) (O
No ANSI 0.10 18 102 — 50.8 V-0 288 30 20

NS E 7 IV RN—XEWRIAC-7200TY

7 IV EN— ZEMRIEAE
EEAMRICEERTHEED

NTVWEY, FIETETIECNSDERIC, #
BEOAGCEREYHRERRBD2E (=
S5W/mK) @8 Te. BEURE 7 IV X— X Eik

B0 JYUBEGRENR

RS 5N B EREMY®
JNT —HEEAR R T AACGT7200TY

(1) BHADBERFOTIER GUREHT1=20W)
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Fig.2 Thermal analysis results(Output power=20W)

EiA AC-7900 AC-7900 AC-7200TX AC-7200TY
Insulation layer=120um | Insulation layer =60t m Insulation layer=80um | Insulation layer =120 um
HYRER (W/mK)
Thermal Conductivity 10 10 25 50

AT
LEDF v FBEE (°C)
Temperaturgnof LED 1643 117.6 92.9 85.2
BELERAT(C) 1443 97.6 729 65.2
Bt ((C/W)
Thermal Resistance 45 20 1.0 0.8
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BRECHRELEY.
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Fig.3 LED temperature according to Power
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HE Power
BIFRRE Ambient temp. : 20°C
popi Convection

200W/m

12,5,10,15, 20W (EE#RMr  Steady analysis )

1 2W/m 2+ K ($5 B ERnsulation layer)

2. K (e— k> 8kat sink)

Table.1 shows the test result that we measured
the difference between Junction temperature of
LED and Backside temperature of aluminum heat
sink (5tX30X140mm) . "Junction temperature”
means the temperature measured at LED's
emission layer. CS-3945, which has glass fabric as
the base material ,can be made into thin
substrate. Since this thinness makes heat
released efficiently, the temperature
difference(A4T) is suppressed lower than that of
CEM-3. Although the thermal conductivity of
AC-7900 is as the same level as CEM-3,Junction
Temperature of AC-7900, which is composed
with Aluminum plate,is suppressed 16°C lower

than that of CEM-3. This time both CS-3945 and
AC-7900 have been recognized by UL(Table.2)
AC-7200TY is the Aluminum base PWB material
which has the insulation layer of high thermal
conductivity (5.0W/mK). Fig.2 and Fig.3 shows
the results that we simulated the temperature
rise of LEDs with 20W power supplied . It was
proved that as power supply becomes large,
aluminum base PWB material which has higher
thermal conductive insulation layer can make
temperature rise of LED lower. We think that
AC-7200TY can contribute to the thermal design
of Power LED, Power IC or Power supply
substrate.
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RAEEHIAREMFRERER

High Thermal Conductive Glass Fabric CCL

]

ol CS-3295 CS-3945
s 0.06, 0.1,0.2, 0.4 mm 0.06,0.1,0.2, 0.4, 0.6, 0.8, 1.0 mm
- BEEE= 3W/mK - BEEE= 1. 3W/mK
- FfE (35GPa) - HETHRERICEDTEHDEN
R SRR D TR AR
- High Thermal Conductivity = 3 W/mK + High Thermal Conductivity = 1 W/mK
+ High Flexural Modulus (35GPa) - White & Strong resistance for UV and heat
+ Available for Multilayer Processing + Low cost
g NI —HEHRER LEDEY 1—VREIR
Applications Power IC Substrate LED Module Substrate & Reflector
%tﬁlﬁﬁ Test items Unit CS'3295 CS'3945 u§CEM'3
RENE s e W/mK 3 1.3 1
H7AGBEE T DMA © 180 130 150
BEARERE (a1) CTE XY ppm/C 13/13 13/14 22,25
H[fﬂﬁé Flexural Strength XY MPa 190,180 420,350 370,280
B3 Flexural Modulus XY GPa 35,35 31,/29 22,20
IR UL Flammability uL94 - V-018 V-0 V-0
FRBERIED—FITHY, RIETHYEE Ao The various above-mentioned data is measured value, and is not guaranteed performance.
_— > LY = [y
=EMEETY) v MERRRARE
High Thermal Conductive Materials for PWB
ol AC-7900 7200 Y—-ZX
. AD-7200 CD-7200 AC-7200
T :repﬂ’eg PET74JvLs PET fim PET74JVLs PET fim Eia Copper
Composition PR Aluminum E5A) (2D 7}1&:: : ‘
= PET)Vs PET fim FE Copper SR e
s ety 1 [T PIEN—AEH
(Bonding sheet) (Resin Coated Copper) (Al-base substrate)
- BEEE= 1W/mK - R HE= 2.5W/mK, 5W/mK
el BETEBSYRD L ZLTETORBHTHR
- BMEBIHEEE BEY-MEN R THRICBhET
52 | LEDEU1-VABR NO—$BHRER
Applications LED Module Substrate Power IC Substrate
g . ; AC-7900 AC-7200TX | AC-7200TY
i unit 1Wa17 250817 5WS{7
HBIBBES nsulate layer thickness um 60 120 80 120
e bt et b wimk| 1 1 2.5 5
EEWEEE Break Down Voltage kV 4 < 7 < 4 < 6 <
H7AGBEE Tg DMA | C 160 160 200 200
BEREH (1) CTE X/Y |ppm/C| 13/14 13/14 26,26 6/6
HEEIZRIDUEE peel trength 35um | kN/m 1.8 1.8 1.5 1.1
EATETRERME solder Limit 300C | Sec 300< 300< 300< 300<
BEIRE UL Flammability uL94 | - V-0 V-0 18 V-0 18

RBEGRIED—FITHY, RIETHYEE Ao The various above-mentioned data is measured value, and is not guaranteed performance.
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