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1. MCCL i MCCL A 7| .

® MCCL (Metal Copper Clad Laminate) : QI B 4REZE S INER ,
s A LED chipfie K% #1155 B EARAHL.

® Metal PCBS —fixPCBAH L v B4 |, INIE#E) 12~z A FLED 3k L.

ielectric Layer

50 ~ 1204m

< FR4-PCB >
< Metal PCB > ¢
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Application

I. MCCL %
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. MCCL EES

s T2 E

CAPA: 20735k/ A

cotter

S
A

f—

MOCL &7 & $4) T 12
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II. MCCL W% Specification

Layer Mg
Cu[oz] Electrolytic Copper Foil
eI | Circuit | 1 - 40z
layer Thickness [pm] (Spec: +10%)
SHARE [W/mK] 380
Materials Epoxy + Filler
Prepreg [Epoxy +Filler] | Dielectric Thick 50~120
layer ickness [ym] (Spec: £10, 20)
SHFARE [W/mK] 2.0, 5.0
Alloy A5052 H32, A3104 H16
Substrate . 0.6~3.0
SHARE [W/mK] 138, 170

Customer Surprise, New leap 5/ 21 EERM (%)
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II. MCCL % Specification
2W 5w
TESTH H SPEC
H52% R 50um Za 2544 90mm #a 251k 80um
Cu: £10%, PP: +,10, 20pum, Al: +3% OK OK OK
Lay up Structure

Insulation Thickness OK OK OK
Cu Peel Strength Above 1.00Kgf/cm 2.02 2.00 1.85
1Layer(PP) W/mK 1.52 1.52 5.25

Thermal Conductivity
3Layer[Cu(1loz)+PP+Al(0.6T)] W/mK 20.7 17.1 34.5
Break Down Voltage AC 3.0Kv(2.0Kv), 10mA 4.1 6.2 5.5
Solder Float at 288°C above 10min 10 1 101 10 t
Thermal Stress No Delamination Pass Pass Pass
Bending Test No crack, No delamination Pass Pass Pass

Customer Surprise, New leap 6/ 21 @ﬁﬁaﬁﬁﬁ?
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III. MCCL ¥4 1 Lay-up Structure( 2W : 50pm )

#R
SPEC

#1 #2 #3 #4 #5
Metal 600um + 3% 0.600 0.600 0.600 0.600 0.600
Insulation 50um+ 10um 0.050 0.050 0.050 0.050 0.050
Copper Foil 35um £+ 10% 0.035 0.036 0.036 0.035 0.035

Section x 100
FIE OK OK OK OK OK

Customer Surprise, New leap 7121 EEXRM ( #%)
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L. MCCL Yy

H

Lay-up Structure( 2W : 90um )

&“HR
SPEC
#1 #2 #3 #4 #5
Metal 6001m + 3% 0.600 0.602 0.602 0.602 0.602
Insulation 9Qum+ 20um 0.093 0.093 0.093 0.093 0.093
Copper Foil 35un + 10% 0.036 0.036 0.038 0.038 0.036
Section X 500
FE OK OK OK OK OK

Customer Surprise, New leap 8121 EEXM ( #)
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III. MCCL ¥ 1 Lay-up Structure( 5W : 80pm )

&“HR
SPEC
#1 #2 #3 #4 #5
Metal 6001m + 3% 0.600 0.600 0.602 0.602 0.600
Insulation 80um+ 20um 0.080 0.080 0.081 0.081 0.080
Copper Foil 35un + 10% 0.035 0.035 0.035 0.035 0.035
Section x 100
FIE OK OK OK OK OK

Customer Surprise, New leap 9/ 21 EEXM ( #)
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L. MCCL Yy VR

Insulating Thickness Test

Test Method
*Measuring instrument : ISOSCOPE FMP30 (FISCHER)

Test condition

# of measuring points

10 pointll

Spec.

50+10pm, 90+20pm

Insulation layer

Al layer —
MCCL (510mm*100mm)

Test Result

[Unit=um]

Item

Spec.

50
pm

+10um

2W

90
pm

+20pm

80
pm

5W

+20um

Customer Surprise, New leap
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ITII. MCCL 74 ¥

» JIS C 6481
» Measuring instrument : QC-506B1(Cometech)

H

Cu Peel Strength

>

D)

L)

D)

e

Cu layer (10mm)

_— ‘%0 mm

Insulation | “
nsulation layer 120 mm

Test condition
Cu layer width 10mm
Speed 50mm/minute
Test Result

Item Spec. #1 #2 #3 PI%E

W #8214 50um 2.02 2.02 2.01 OK
2642 4R90um 1.0kgf/cm L E 2.00 1.99 2.00 oK

5W #5514 80um 1.85 1.84 1.86 oK

[Unit=Kgf/cm]
121 EERH (#)

HEESUNG MATERIAL LTD.
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L MCCL ¥ ¥4

Thermal Conductivity (2W : 1Layer)

| Test Method ::::
’ L] L] . I l
**Measuring instrument : LFA457 L
L}
| ] i-
.-r_ F i =7
: 1 - 14
i ! _| l = s s
LY K : }
=T 99909909
e ——
Test Result
Thermal Diffusivity -1 < g@%ﬁi S|ng|e Layer >
General information
Database : ham-130307 mdh - Operator : LEH
Instrument : LF & 457 Customer : HEM
Identity : 201M30307-2 Remarkimment) : ---
Date : 2013-03-07 Cptable : #20
Material : #20 Expansion table :  dlL_const
Ref. density { 25.0 °C} {g/em*3 2.330 Temp. recalib, file Tcalzerotcx
Sample : #20 Purge gas: uzed
Type : Single layer Furnace : LFA& 457 Medium Ry
Coating : C Sample holder : unknosyn
Thickness {RT) mm : 01130 Laser: LFA 457 Lazer
Diameter mm : 10.000 Centering cone @ Std SiC 1 0mm™2
Sensor: InZk Center cone ratie 0.70
Beam enlargement : ‘mm 12.7 Furnace TC : =
Laser filter : % 10.0 Sample TC : s
Atmosphere : M2 Sample Xp /Tn: 3005052
Gas flow @ {ml/min) 100,00 Furnace Xp /Tn: 3205052
Laboratory : Ajou ChCh
Resyits
hot number 2mperaure Model Niffusivty Conductivity Cp aser voltage ulse wilth
“C mmt2's Wim'K)  JigK v ms
1 252 Cowwan+ pc 0E14 1.514 1058 1535.0 0.50
2 251 Cowwan+ pc 0E17 1521 1.058 1535.0 0.50
3 251 Cowwan+ pc 0624 1.539 1.058 1535.0 0.50
4 249 Cowvan + po 0E1E 1.518 1.058 15350 0.50
= 250 Cowwan+ pc 0E17 ﬁ1 58 1535.0 0.50
Mean: 2541 0617 IEI 1.059
Stil. Dew.: 01 .004 LY 00040 1 523W/mK
— —
: EERM (%)
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III. MCCL %% 345

Thermal Conductivity (2W : 3Layer)

| Test Method

“*Measuring instrument : LFA457

mn-g:‘ﬂv'

Test Result

<#44k:50m, Al:0.6T, Cu:loz, 3lLayer >

Thermal Diffusivity <%%'f¢:90ﬂm, AI:O.GT, CU:].OZ, 3Layer >

General information o 2 i "
: hsm-121220mdk 1 LEH S S aN (AT Tron

::fhzﬁ:;;: e g&ehrjmr' : baed Dafabase : hsm Igb-120819mdlk Operator ] LEH

He“ﬁ.h. : 201212 Rem ﬂ[kﬁ“me"ﬂ: — .'ISI'I'I.I_I'I'IEI'I'I' H LFA 457 Customer : HiM L=h

. ] T identity : 20120 &20-1 Eemarkmment): -

Date : 2012-12-20 Cp table : HS Date : 20 1 2-0E-20 Cp fable : # 0wl

fhaterial : Sarnple Exparsion fable:  dl_const P ¢ p fable : _

Ret. density 5.0 °C) /{g/cm®3) 2831 lemp. recalib. file  Tealzero fox Mhaterial : # W Expansion fable:  cil_consf

g ! . P sy ; Ref. density 25.0°C) /{g/cmn3) 2415 Temp. recalib. file Tcalzers fox

Somple : Slc:r'nple Furge gas: vsed : Sample: #1 Wi-1 Purge gas : used

Type : Single layer furnace: LFA 457 Medium Rg Type : Sk oy er Furnace : LF& 457 iiedium Ry

Cﬂ'ullng : C Sample holder : unknown Codaling : C Sample holder : urknowen

Thickness (RT) /mm : Q. 7300 loser: LFA 457 Losser Thickness (T} /mm : 43 &0 Laser - LE& 457 Lorser

Diometer /mm : 10000 Centering cone:  $td SIC 10mmA2 Diameter /mm : 16 000 Cenfering cone :  $td SiC 10mimA2

Sensor : g =3 Center coneratio .70 Sensor - sk center cone ratic .70

Beam enlargement : /mm 127 furnace TC: 5 Beam enlargement : /mm 127 Furnace TC : 5

Loser filter : /% 100.0 Sample 1C: § Laser filker : /% 1000 Sample 1C : 5

Amosphere : N2 SompleXp /In: 300/052 Almosphere : M2 Sample Xp / Tn: 300/ (.52

Gas flow : /{ml/min) 10:0.00 Furnace Xp/ Tn: 3207052 Gas flow : /{ml/min) [iTaXals] Fornace Xp/ Tn: 32070352

Laboratory : Ajow CRMCAM Laboratory : Aoy ST

Resuits Results

shot number lemperature fModel diffusivity Conductivity Cp oser voltloge 'wise wadth  ihol number [emperature Model Jiffusivity Conductivity Cp oser voltlage ‘'ulse width

“C mm 2 s W/ m*K) J/g/K v ms i mmig /s W/ K] J/g/K W ms
1 250 Cowan +pc G459 005 0877 15380 0.50 1 2RZ Cowdn + g 7302 17122 03897 1538.0 050
2 250 Cowdan + po 8290 20408 0877 15380 0.50 2 252 Cowdn+ po 7341 17.208 0896 15380 0.50
3 249 Cowan +pc £8.432 20935 0877 15380 0.50 3 250 Cowdn +pc b 16915 0894 1538.0 0.50
4 24.7 Cowan +pc 6269 20 578 0877 15360 o so g §§§ EOWGH Tpc ;g?g 17129 g ggg }gggg g gg
5 247 Cowan*pc 8.225 0877 15380 : SN T G :
thean: 24.9 8.541 0.877 > 20 7WIm K Mean: 25.1 7297 ll.ﬂ!ﬁn_> 1 7 1 W/m k
Std Dev.: 0.2 0.100 0.000 5td Dev.: 0.1 0.047 0.000
— —
. =
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III. MCCL Yt VRT

Thermal Conductivity (5W)

| Test Method

“*Measuring instrument : LFA457

h §
i
2 eeeeeee

Test Result

Thermal Diftusivity - NEISC < Z2%{K Single Layer >

Senergl information

<#44%:80/m, Al:0.6T, Cu:loz, 3lLayer >

Thermal Diffusivity - HETZSCH LFA Analys

Feneral information

Database : hisrm-120831.mdk Operator: LEH Database : hsm-120925.mdb - Operator : LEH
instrument : LFA 457 Customer : H3A Instrument: LF & 457 Customer : HS
denfily : 20120531-5 Remark (mmenf): - ldentity : 20120925-7 Remark{mment): -
Date : 2012-08-31 Cp table: #2 UWRS Date : 2012-08-25 Cp table : =5
Material : #7 WhS Exparsionioble:  <L_const Material : #6 55 Expansion table : dl_const
Ref. density (25.0 °C] /{g/fcmn3) 2.670 Temp. recalib. file  Toolzers tox Ref. density {(25.0 °C) {g/iem*3 3012 Temp. recalil. file Tcalzerotcx
Sample : #2WRS Fwrge gas: Vsed Sample : #6 55 Purge gas : Lzed
Type : Single oy ar Furnace: LFA 457 madivm Rg Type: Single layer Furnace : LF& 457 Medium Rg
Coafing : C Sample holder : LIRKPCw Coating : C Sample holder @ unknowwn
Thickness (RT) /mm : 01220 loses : LFA 457 Losser Thickness (RT) inm : 07100 Laser: LFA 457 Lager
Diometer /mm : 10,000 Centering cone:  itd 5iC 1omma2 Diameter mm : 10.000 Centering cone :  Std SiC 1 0mm™2
Sensor : In3k Center cone ratio  0.70 Sensor: InSh Center cone ratio 070
Beam enlargement : /mm 2.7 Furmace TC : 3 Beam enlargement : imm 127 Furnace TC: =
Laser filter : /% 1000 Sample TC: 5 Laser filter : ™ 1000 Sample TC : 5
Amosphere : M2 Somple Xp / Tn: G000 F 052 Atmosphere @ M2 Sample Xp /Tn: 3005052
Gas flow : /{ml/min) 10000 Furmace Xp/ Tn: 320 f 052 Gas flow : {ml'min} 100,00 Furnace Xp /Tn: 320r5052
Laboratory : Ao CWICM Laboratory : Ajou ChCh
Results Resyits
ihot number lemperature Mhodel diffusivity Conductivity Cp o0ser voltoge ‘vise vadih hot number zmperaure Model Niffusivity Conductivity Cp aser voltage ulse wilth
i mm 2 s W/ m*k} l'g/K Y ms “C mnt2's Wim'K} JgK v ms
1 249 Cowan + o 1.458 5188 1.17 15350 (.50 1 249 Cowan+ pc 13585 34657 0547 1535.0 050
2 251 Cowan+po 1.678 5248 1.1 15380 050 2 248 Cowan+ po 13639 34796 0847 15350 0.s0
3 251 Cowdant oo 1.484 5270 1.1A 15350 0.50 3 248 Cowan+ pc 13548 34555 0.547 15835.0 050
4 D51 Cowdn + oo 1.678 5247 117 15380 (.50 4 248 Cowan+ pc 13436 34274 05847 15350 0.50
5 251 Cowdan t oo 1.705 4 1171 15380 0.50 4 247 Cowan+ po 13.549 ‘- 0.547 15380 050
Mhean: 25.1 1.681 -5.259‘ 1.171 Mean: 24.8 13.551 J4.569 J0.834T7
Sid Dex.: 0.1 0.018 T05E 0.000 5.259W/mK Stal. Dew.: 0.0 0.074 0107 0.000 34.569W/mK
=K
i EERM (#)
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L MCCL ¥ ¥4

Break Down Voltage

| Test Method

< JIS C 2110
% Measuring instrument : TOS 5101 (KIKUSUI)

Cu pattern (40mm®)

<

v

70 mm

Test condition

AC 5kV or less

0.2kV increment

AC Over 5kV

0.5kV increment

= Insulation laye

Al

e

Leakage Current 10mALLF
TesiResuit
Item Spec. #1 #2 #3 PlI%E
W 2655 (K50pm AC 3.0kv LIE, 10mA 4.0 4.0 4.2 PASS
#5544 90um AC 3.0Kv LlLE, 10mA 6.5 6.0 6.0 PASS
5w #5544 80um AC 3.0Kv LI E, 10mA 5.5 5.5 5.5 PASS
[Unit=Kv]

Customer Surprise, New leap
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L MCCL ¥ ¥4

Solder heat resistance 288°C

Test Method

= Measuring instrument : Solder pot

Cu

T

Al

Test condition

Temperature 288°C
time 10minute [l |

Item Spec. #1 #2 #3 FIE

W #4%1& 50pm 10 DA E 10 DA E 10 DLk PASS
#E4%14 90pm 10minkl & 10 B E 10 DL E 10 DI E PASS

5W #4114 80um 10 X E 10 DL E 10 DI E PASS

[Unit=min]
Customer Surprise, New leap 16 / 21 EERH ( #)
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III. MCCL i WM&

Bending Test

| Test Method » Measuring instrument : Zig

Al

Cu Peel off ___—

MCCL (20mm*120mm) (" ,
R5.0

Cu Peel off ___——
MCCL (20mm*120mm)
v

R

»

Bendin

Test condition

Bending angle 90°, 180°
Spec. No crack, No delamination

Item Spec. #1 #2 #3 PlI%E
a2 (A500m y» y x PASS

2W No crack,
#E2%{& 90um . x y y= PASS

No delamination
5W #4314 80pm x y y PASS
Customer Surprise, New leap 17121 @EE%M( )
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L MCCL ¥ ¥4

Thermal Stress Test

Test Method
» Measuring instrument : Optical Microscope

Test condition

Condition

288 °C/ 10Sec/ 10Cycle/ Dipping

Spec.

No crack, No delamination

Cross Section

Customer Surprise, New leap

18 /21

Test Result
Item Spec. #1 #2 #3 FIE
50pum OK
2W
No crack,
90um | No delami OK
nation
5W | 80pm OK
EERZM ()

HEESUNG MATERIAL LTD.



V. ARIAE

RoHS/Halogen Free

SGS

Test Report NO. Fea0101/LF-CTSAYAA12-32782 lssued Date: 2012, 08,10 Page 20f 6

Sample No. s AYAAT2-32782.001

Sample Descripion M-2

Item No.Part Ho. + N-2 Insulator

Materials L NA

Heavy Metals
Test Iters Unit Test Method MDL Fesults
Cadmium (Cd) makg With reerence o IEC 82321:2008, ICP 05 N
Lead (Pt} mg'kg ‘With reference o IEC 82321:2008, ICP 5 NG
Marcury (Ha) makg With reterence to IEC 82321:2008, ICP 2 WD,
Hexavalent Chromium {Cr Vi By bolling - ‘With reference o |EC 623212008 - Hegatie
witer axtraction®

Flame Retardants-PBBsiPBDEs
Test ltems Unit Teat Methad MOL Results
Manobromobiphony] ghg With refersnco to |EC 62321:2008, GC MS &5 N.D.
Dibromon iphe iyl mgkg Whh reference to |EC 62321:2008, GC-MS 5 N.D.
Tribrom chiphe ryl mg'kg ‘Wkh referones to IEC 62321:2008, SC-ME 5 N.O.
Tetrabr omobiphany maka Wi reference to |EC 62321:2008, SC-MS 5 N[O
Penlanisobiphenyl mgkg WA releens (0 1EC 232 1. 3008, 3C-MS L] [N =8
Hexanromo biphenyl ma'kg Wi reference to |EC 623212008, GC-MS 5 N.D.
Heptab romatiphe my! ke WVih referencs 10 |EG 02321:2008, S3G-M$ 5 N.D.
Octabromobiphan ma'kg Wit referance to |EC 6232 1:2008, GC-MS 5 WD
NOTA DIOMOD pNe iyl mglkg WVED TeTerence 10 |EG 252110008, GC-MS 5 N.D.
Decabromobiphenyl ma'kg Wih reference 1o |EC §2321:2008, GC-MS 5 WD
Monobromodipheny! ether ma'kg With reference to |EC 62321:2008, SC-MS 5 N,
Dibromodiphenyl ther mglkg With reference to |EC 623212008, GC-MS 5 N.D.
Trbromcdiphe ryl ether mgkg With refaranca to IEC 62321:2008, GC-MS & N.D.
Tetrabromodiphanyd aher ma'kg With refaranca 1o |EC 62321:2008, 5C-MS 5 MOk
Pents bremod ipnenyl ether mg/kg Wit reference fo |EC 62321:2008, 3C-M§ 5 W.D.
Hexabromodiphenyl eher ma'kg Wih reference 1o |EC §2321:2008, GC-MS 5 N
Heptabromadiphemy ether kg With reference to |EC 62321:2008, 3C-MS 5 WD
Octabromodiphenyi eter ma'kg Wi reference o IEC 62321:2008, GC-MS 5 N.D.

MOTE: {*) ND = Mo detected.{<MDL)

{2) mgfg = pom

(1) MDOL = Mathod Detacton Limit

(4) == No regulation

(6) Megative = Undetectable / Positive = Detectable

16) ** = Qualitative analysis (Mo Unil)

7) * = Baoiling-wate~extraction:
Negative = Absence of CiYl coading
Pesitive = Prasence of Crvl coaling; the detected concentration in baoiling-vwater-exiraction
sohition is aqual or graates than 102 mgdg with 50 cm2 sample surfacs ama

e i

B R T L Ty ey r——
B b | e R e,

Customer Surprise, New leap

_SGS

Test Report No. Feso1n1ir.cTsAYAAT2-32782 lssued Date: 2012, 09.10 Page 3 of 6

Sample No. L AYAA12-32782.00°

Sample Description : M-2

Itemn No./Part No. : M-2 Insulator

Materials L NA

Flame Retadants-PEBS/IPEDES
Testltems Unit Test Method mOL Results
NOME DI MOTIpNery) Blner mg/kg VWL TETErEnce 10 | EC 5262 12008, GC-MS 5 N.D.
Decabromodiphenyl ether maka With reference fo |EC 82321:2008, GC-MS 5 N.D

Halogan Contents
Towt lte e Unit Teat Maothad Mo Resulte
Braming {Br) mg'kg WAlith reference to ASTM D 735803 ,I1C 30 N.D.
Chierine (C1) ma'ka WAlith reference to ASTM D 735803, 1C 30 N.D.
Fluarine (F) mgikg With reference to ASTM D 735803 10 30 N
lodine]ly mg'kg With reference to ASTM D 735808 1C 50 M.

NOTE: (1) ND. = Not detected (<MDL)

(2) mg'kg = ppm

(3} MOL = Method Detection Limit

{4) -= No reguation

(8) Magative = Indateciakla / Positive = Datactabls

(B) ™ = Qualtaive analysis (No Uinit)

(7) * = Boiling-wataraxtrastion:
Megative = Absence of Crv| cozting
Pagitive = Presence of CAVI coating; the detedted concentration in boiling water extradion
solution is equal or greater than 0,02 mg/kg with 50 cm2 sample surface area,

T e B g
- s

01 e (R o
e | b

Wb e b O ke e
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QMTS2.E346145 - Polymeric Materials - Filament-wound Tubing, Industrial Lamin... HO|X| 1/2

@wmms_mmv
QMTS2.E346145
Polymeric Materials - Filament-wound Tubing, Industrial Laminates, Vulcanized
Fiber, and Materials for Use in Fabricating Recognized Printed Wiring Boards -
Component
Enhanced searching capability for this category can be found in UL's iQ Family of Databases (ig.ul.com).

EPage Bottom

Polymeric Materials - Filament-wound Tubing, Industrial Laminates, Vulcanized
Fiber, and Materials for Use in Fabricating Recognized Printed Wiring Boards -
Component

nformation for Polymeric Material lame
Fabricatin: d Pril Wiri oards - ne

HEESUNG MATERIAL LTD E346145
620 BON-RI

IRYU-MYEON

CHUNGIU-SI, CHUNGCHEONGBUK-DO 380-871 REPUBLIC OF KOREA

Metal base industrial laminates:

Metal Dielectric R.T.I. H
Min Min Max H H vi]e Meets
Mt Thk Thk Thk Flame Elec Mech w A T T 746E
Dsg Color (mm) (mic) (mic) Class (°c) (°c) 1 1 R|1I DSR
Aluminum base with Epoxy (EP) i THERMAL PLATE", furnished as sheets.
M-2 GY 0.30 30 3 V-0 s ¥ - - -
0.30 = 180 V-0 # i & - =
a.50 80 - V-0 155 155 0 3 = i Yes
0.50 - 180 V-0 155 155 0 2 % o Yes

Aluminum base with Epoxy (EP) dielectric, industrial laminates, furnished as sheets.

HSTP-2 NC 0.5 60 = V-0 140 180 5 0 - = -

0.5 = 120 V-0 140 180 4 0 - 0 Yes

Metal clad metal base industrial laminates:

Metal Dielectric Clad Cond Thk Max Max Solder Lts
Metal Lam- Pre- Min Min Max Min Max Max Area Oper
Clad inate preg Thk Thk Thk Ext Ext Int Dia Flame | Temp | Temp | Time
Dsg Dsg Dsg | (mm) (mic) | (mic) | (mic) | (mic) | (mic) | (mm) | Class (°c) (*c) (sec)

Aluminum base with Epoxy (EP) dielectric, Metal clad industrial laminates with copper on one side anly, furnished as
sheets.

HSTP-2

I HSTP-2 [ e [ 0.5 I [60 ] 120 I 34 I 102 ] i ] 50.8 | V-0 | 140 I 280 I 60

Marking: Company name or tradename "HEESUNG THERMAL PLATE" and material designation on container or wrapper.
on 2013-04-25

Duestions? Print this page Terms of Use Page Top
2013 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment” is included in the UL Mark, please search the UL Environment database
for additional information regarding this product's certification.

http://database.ul.com/cgi-bin/X Y V/template/LISEXT/1FRAME/showpage.html?na... ~ 2013-04-26
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