HSZATRFVmmE IV NECigiRA#l~ Glass Epoxy Double sided materials for PCB

High thermal conductivity /

CEM-3*Z*$I- Standard CEM-3 materials EETMELE; / EWF?W#DQCEMGH‘*SI Anti-trackingCEM-3 materials
ELC-4970 ELC-4972R&S
(UV type) (UV type)

Lo Features ¥ OE Features
FIBIREMIE. VAOYMEDRIF T, Good punching properties and V cutting properties makes SEMCEMICRDBEVEZNE L T HEPmEEDTEE  -High thermal conductivity enable to asseble high heat components.
BHITRARIN Y — B ERETTTRE, complicated PCB design possible. |ECIEIC KBNS v+ FCTHEBOOV. ZEEEEE -With Anti-tracking CTl value of 2600V by IEC method it can be
[CHEAAEE applicable for high-voltage circuits.
:: [ Application A & Application
‘BIRE ‘Home appliance -LEDEREA -LED Lighting
FIYIRE -Digital AV aprications ‘B¥IZRE ‘Home appliance
H—F—T 4% -Car audio TIH)VRE -Digital AV aprications
IOV -Air conditioner compressor

—HiHtE General Properties —i%4§1% General Properties

AT ZALRFDEE T AR At AZZTR* L EE T MR AR A
g Glass Epoxy Double sided materials s Glass Epoxy Double sided materials
= A IR SAF = s . IR A =
22 LU Measuring method | ynit ELC-4970 ELC-4970 ELC-4970(UV) | ELC-4970(UV) L s Measuring method | (nit ELC-4972R&S ELC-4972R&S
1.6mm 18/18 1.0mm 18/18 1.6mm 18/18 1.0mm 18/18 1.6mm 18/18 1.0mm 18/18
CTE X(a1) ppm/C 20 20 20 20 CTE X(a1) ppm/C 20 20
B RIBE CTE Y(al) o ppm/C 24 24 24 24 HERGRE CTE Y(al) ) ppm/C 24 24
Coefficient of 10°C/min ., Coefficient of 10°C/min
thermal expansion CTE Z(at) ppm/C 47 47 47 47 thermal expansion CTE Z(a1) ppm/°C 47 47
CTE Z(a2) ppm/C 300 300 300 300 CTE Z(a2) ppm/C 300 300
1 TMA 10°C/min 125 125 125 125 TMA 10°C/min 125 125 1
A7 2GBERE °C/mi Ao REGHRE °C/mi q
Glass Tran/:ilti%n Temperature DMA 5°C/min c 150 150 150 150 Glass Tran,;lfti%n Temperature DMA 5C/min C 150 150
ELC DSC 20°C/min 130 130 130 130 DSC 20°C/min 130 130 ELC
CEM-3 D-2/100 BEh, ErhEORELL | Bh, IrhZEORELL | RO, IPhFEORELL | RO, IPhEORELL D-2/100 Bh.3rhBEORELL Bh.@3rhEORELL CEM-3
13 AT 260°Cdip20" _ No blister nor delamination | No blister nor delamination | No blister nor delamination | No blister nor delamination (3 AT ER 260°Cdip20" _ No blister nor delamination No blister nor delamination
Solder heat resistance PCT-2/121 . BFNEORELL| h HAMEORELL | Bh, GFMEOREEL | Bh, GFMEOREEL Solder heat resistance PCT-2/121 BN, B NEQRBEL B, G NEQREEL
260°Cfloat120" No blister nor delamination| No blister nor delamination|No blister nor delamination| No blister nor delamination 260°Cfloat120" No blister nor delamination No blister nor delamination
3IEp LS A 3IEHH LS A
Peel strength 18um 5.20"/260 kN/m 1.5 1.5 15 15 Peel strength 18um 52077260 kN/m 1.5 15
27 2T
Fra Machine Direction A 350 600 350 350 R Machine Direction A 350 600
Flexural strength - MPa Flexural strength = MPa
Cross Direction A 300 450 300 300 Cross Direction A 300 450
P A 18 20 18 18 M A 18 20
iy (F e Machine Direction i (e = Machine Direction
Flexural modulus - GPa Flexural modulus e GPa
Cross Direction A 16 18 16 16 Cross Direction A 16 18
27 27
BBV x Machine Direction A 160 160 160 160 BlolEVHE Machine Direction A 160 165
Tensil strength B MPa Tensil strength E= MPa
Cross Direction A 100 140 100 100 Cross Direction A 100 140
27 2T
BBl MR x Machine Direction A 14 16 14 14 BBV MR X« Machine Direction A 14 17
Tensil modulus e GPa Tensil modulus e GPa
Cross Direction A 12 14 12 12 Cross Direction A 12 15
IMH C-96/20/65 4.5 4.5 4.5 4.5 1MH C-96/20/65 4.5 4.5
hEEE ?  [c9e/20/65+D-24/23] 45 45 45 45 hZEE ?  [C96/20/65+D24/23| _ 45 45
Dielectric constant 1GH C-96/20/65 4.1 41 41 41 Dielectric constant 1GH C-96/20/65 4.1 41
?  [C96/20/65+D-24/23 42 42 42 42 ?  [C96/20/65+D-24/23 42 42
1MHz C-96/20/65 0.020 0.020 0.020 0.020 1MHz C-96/20/65 0.020 0.020
SFEFE(1GH2) C-96/20/65+D-24/23| 0.022 0.022 0.022 0.022 FETF#E(1GH2) C-96/20/65+D-24/23| 0.022 0.022
Dissipation Factor 1GHz C-96/20/65 0.018 0.018 0.018 0.018 Dissipation Factor 1GHz C-96/20/65 0.018 0.018
C-96/20/65+D-24/23 0.019 0.019 0.019 0.019 C-96/20/65+D-24/23 0.019 0.019
FHEERE A a-cm 1E+15 1E+15 1E+15 1E+15 E3rtit e A a-cm 1E+15 1E+15
Volume resistivity C-96/40/90 5E+14 5E+14 5E+14 5E+14 Volume resistivity C-96/40/90 5E+14 5E+14
REER A a 1E+14 1E+14 1E+14 1E+14 REEH A o 1E+14 1E+14
Surface resistance C-96/40/90 1E+13 1E+13 1E+13 1E+13 Surface resistance C-96/40/90 1E+13 1E+13
Mok e . E-24/50+D-24/23 | % 0.09 0.14 0.09 0.09 Wk . E-24/50+D-24/23| % 0.09 0.14
Water absorption Water absorption
A A
Flame resistance - - 94V-0 94V-0 94V-0 94V-0 Flame resistance - - 94V-0 94V-0
B BfrigR
Thermal conductivity — W/mK 0.70 0.70 0.70 0.70 Thermal conductivity — W/mK 1.00 1.00
FROF-RIRKRETHY) AREETIEH)EE Ao The data mentioned above is not guaranteed value but representative one. EROF-RIKRETHY) REETIZHYE R Ao The data mentioned above is not guaranteed value but representative one.
() ¥ 0.1mmtTHEITE Test piece : 0.1mmt (GF) ¥ 0.1mmtTRITE Test piece : 0.1mmt

Glass Epoxy Double sided materials for PCB Glass Epoxy Double sided materials for PCB



HSZATRFVmmE IV NECigiR 4 #l~ Glass Epoxy Double sided materials for PCB

Halogen-free / High thermal conductivity /

Anti-tracking CEM-3 materials ELC-4972R&S/4970GS GBI

S =/ BEHl=E / = =w A
N\OyYIU=/ GBS / BHhSYFYT Thermal conductivity of ELC-4972R&S/4970GS

CEM-3#1#
ELC-4970GS

545 T 51— dps | MEEER(L—Y-7Tv72i%) IREE &
UV t 7&;67_;67“ Q:ﬂg;nzzgee Cos:tl ?elr\fgrjn{’afnce Thermal conductivi Insulation Layer
ype (Laser flash method mm
ELC-4970GS o o 038
5 oW Features CEM-3 1W/m-K 10
\OFNEEYRT VFEAMLEYEERE T, Without using halogen compound and also antimony compound, ELCéltEQ“;Z;&S _ o 1.2
UL E$94V-0%ZR it achives UL flame resistance 94V-0. - 1.6
BRGEMICKDREENE L § HERMEREDTIEE  -High thermal conductivity enable to asseble high heat components.
|ECEIC KD w+>F CTHEBOOV. ‘With Anti-tracking CTI value of Z600V by IEC method it can be
SEEOERICEERATEE applicable for high-voltage circuits. FEISHE Application
B & Application REE | LEDRRAE(V—UV IS/ M B EE) Home appliance : LED Lighting (Ceiling light, Electric bulb, Light tube)
i o B | X—5—)\RI)L. KR ERLT Autmotive components : Meter Panel, LED Lighting
"LEDARE "LED Lighting EE . BYEEIE. 1 V-5 —E; Industrial materials : Exterior lighting, Inverter Power Suppl
== f . ARFH. Y . ,
‘BYIRE ‘Home appliance gnhting y
TIHURE -Digital AV aprications
—fi%4§1% General Properties .
AR P LEDEROFRMZELLEER
75 ALRFSHES U AR Temperature at LED mount part
Glass Epoxy Double sided materials
. . MERL Bifip NN I L] TR [T 0 v ol
HBRIAH Test item Measuring method | (it ELC-4970GS ELC-4970GS ELC-4970GS (UV) s .
1.6mm 18/18 1.0mm 18/18 1.6mm 18/18 g
CTE X(a1) ppm/C 20 20 20
HEIRES /% 24 24 24
Coefficient of CTE ¥(a®) 10°C/min ppm/C
thermal expansion CTE Z(a1) ppm/°C 47 47 47
CTE Z(2) ppm/°C 300 300 300
1 T™A 10°C/min 120 120 120 1
HSREHRE i
GlZSS!-FEI‘ISiﬁOn Temperature DMA 5C/min c 140 140 140 ELC-4972R&S/4970GS —figFR-4
ELC DSC 20°C/min 110 110 110 ELC
A Biocdwe0 | | Noblster no aeiamnaton NO st ot dolampation NG st ot deiamion —HRFR-4ICH N, ELC-4972R&S/4970GSIE 4010 COIRRHE F A 7T8E
CEM-3 Solder heat resistance PCT-2/121 Bh. BrhEOREEL Eh. GrhEQREL h. BHANEORELL 10°C reduction is possible compared to normal FR-4 CEM-3
260°Cfloat120" No blister nor delamination No blister nor delamination No blister nor delamination
} A
Bee srengin 18um $20"/260 KN/m " " b o . . .
_ n ¢
HSZAIKRFYCCLOIEHLLLE: Thermal resistance of Glass Epoxy materials
(s Machinng-irection A 350 600 350 _
Flexural strength e A MPa SE /.L}#FE;% ESE=P E#718 Z direction
Cross Direction 300 450 300 ltem Nonr?rlnnal Actuamln\]/ alue SR Thermal resistance (K/W)
AT A 19 21 19 AT T)—+
iF %= Machine Direction =73 5 0.8 0.80 30.6
et modulus = GPa M g eds | ELC-4970GS
Cross Direction A 18 19 18 Anti-tracking 1.0 0.99 35.9
25 Swxs A 0.8 0.87 34.0
ot A 130 185 130 fith 7% T4
B3RV Machine Direction Anti-tracking material ELC-4972R&S 1.0 1.02 36.0
Tensil strength B MPa B K .
Cross Direction A 90 120 90 —fixCEM3
EZ A i s i Normal CEM3 ELC-4970 1.0 0.98 62.4
B3R BN Machine Direction oPa
Tensil modulus —f%FR-4
Cross Direction A 12 16 12 noparRa ELC-4762 10 0.97 81.1
" C-96/20/65 45 45 45
HEEE i C-96/20/65+D-24/23 | 45 45 45
Dielectric constant 16z C-96/20/65 4.1 4.1 4.1 55
C-96/20/65+D-24/23 42 42 42 ="
Mz C-96/20/65 0.020 0.020 0.020 ';a’l"*%%ﬁﬁw% 16
BB (1GH2) C906/20/65+D24/23| _ 0.022 0.022 0,022 Thermal resistance : 50
Dissipation Factor 16Hz C-96/20/65 0.018 0.018 0.018 according to thickness K
C-96/20/65+D-24/23 0.019 0.019 0.019 5
HREE A Q-cm 1E+15 1E+15 1E+15 RE Stk 45 (K/W)
Volume resistivity C-96/40/90 5E+14 5E+14 5E+14 Thickness Thermal resistance
REE A a 1E+14 1E+14 1E+14 y 40 o
Surface resistance C-96/40/90 1E+13 1E+13 1E+13 mm K/w \ §
IRk 9 1.0 A
R bsorption E-24/50+D-24/23 % 0.09 0.14 0.09 08 6 o = 35 %
E?z&n% resistance - - 94V-0 94v-0 94V-0 1.0 359 Y 30 ‘_é‘
%%—\rﬁfconductivity - W/mK 1.00 1.00 1.00 0.8 \ §
1.6 50.0 \ 25
(GF) % 0.1mmtTHEITE Test piece : 0.1mmt \
0.8mmt (H N EETTAE) TLURMBMED BCAVET, w w 20

NOYY.7YFEVEHE Halogen and Antimony content 0.8mmt material (SB can produce) can improvecapacity of heat disapearsion more. 2 1.5 1 0.5 0

ELC-4970GS ELC-4970 #R/ZE (mm) Thickness
B% Br =0.09% #15% Approximately 5%
#% Cl =0.05% =0.05%
ToFES Sb HRHEBBFLEUT Under detection limit #HEPEFR LT Under detection limit

EROF-RIRETHY) AREETIEH)EE Ao The data mentioned above is not guaranteed value but representative one. EROTF-RIKRETHY) REETIEHYE R Ao The data mentioned above is not guaranteed value but representative one.
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