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� MCCL (Metal Copper Clad Laminate) : 即金属铜箔逐层叠加基板，
是可减少LED chip最大发热弱点的基板材料.

� Metal PCB与一般PCB相比散热性更好，因此被广泛应用于LED用基板上.

MCCL 소개I. MCCL 概要
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Cu Layer
Thermally Conductive

Al Layer 

(3104,5052)18 ~ 70㎛

Dielectric Layer

0.6 ~ 3.0 mm

50 ~ 120㎛

< FR4-PCB >
< Metal PCB >

FR4

Cu Layer
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ApplicationI. MCCL 摘要
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搅拌 cotter

绝缘体制造工程 RCC 制造工程 RCC+Al 层叠工程 MCCL 制造工程

Lay-up press

制造工程图I. MCCL 摘要

CAPA: 20万张/月
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绝缘体制造工程 RCC 制造工程 RCC+Al 层叠工程 MCCL 制造工程

弯曲矫正工程最终产品包装工程 MCCL 截断及斜切工程

包装 叠层 变型矫正 截断

贴保护膜工程



Layer 规格

Circuit 
layer 

Cu[oz] Electrolytic Copper Foil

Thickness [㎛]
1 ~ 4oz

(Spec: ±10%)

导热系数 [W/mK] 380

Materials Epoxy + Filler

Copper foil

SpecificationII. MCCL 摘要
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Dielectric
layer

Thickness [㎛]
50~120

(Spec: ±10, 20)

导热系数 [W/mK] 2.0, 5.0

Substrate 
layer

Alloy A5052 H32, A3104 H16

Thickness [㎛]
0.6~3.0

(Spec: ±3%)

导热系数 [W/mK] 138, 170

Aluminium base plate

Prepreg [Epoxy +Filler]



TEST项目 SPEC

2W 5W

绝缘体50㎛ 绝缘体 90㎛ 绝缘体 80㎛

Lay up Structure

Cu: ±10%, PP: ±,10, 20㎛, Al: ±3% OK OK OK

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

SpecificationII. MCCL 摘要
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Thermal Conductivity

1Layer(PP) W/mK 1.52 1.52 5.25

3Layer[Cu(1oz)+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℃   above 10min 10↑ 10↑ 10↑

Thermal Stress No Delamination Pass Pass Pass

Bending Test No crack, No delamination Pass Pass Pass



III. MCCL 物性评估 Lay-up Structure( 2W : 50㎛ )

SPEC

结果

# 1 # 2 # 3 # 4 # 5

Metal 600㎛ ± 3% 0.600 0.600 0.600 0.600 0.600

Insulation 50㎛± 10㎛ 0.050 0.050 0.050 0.050 0.050
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Copper Foil 35㎛ ± 10% 0.035 0.036 0.036 0.035 0.035

Section × 100

判定 OK OK OK OK OK



SPEC

结果

# 1 # 2 # 3 # 4 # 5

Metal 600㎛ ± 3% 0.600 0.602 0.602 0.602 0.602

Insulation 90㎛± 20㎛ 0.093 0.093 0.093 0.093 0.093

III. MCCL 物性评估 Lay-up Structure( 2W : 90㎛ )
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Copper Foil 35㎛ ± 10% 0.036 0.036 0.038 0.038 0.036

Section × 500

判定 OK OK OK OK OK

절연체층
92.26㎛



SPEC

结果

# 1 # 2 # 3 # 4 # 5

Metal 600㎛ ± 3% 0.600 0.600 0.602 0.602 0.600

Insulation 80㎛± 20㎛ 0.080 0.080 0.081 0.081 0.080

III. MCCL 物性评估 Lay-up Structure( 5W : 80㎛ )
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Copper Foil 35㎛ ± 10% 0.035 0.035 0.035 0.035 0.035

Section × 100

判定 OK OK OK OK OK



Test  Method

Test condition

# of measuring points 10 point以上

Spec. 50±10㎛, 90±20㎛

Test Result

Insulation layer

Al layer
MCCL (510mm*100mm)

�Measuring instrument : ISOSCOPE FMP30 (FISCHER)

III. MCCL 物性评估 Insulating Thickness Test

Item Spec. 厚度 判定

[Unit=㎛]
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2W

50
㎛

±10㎛ OK

90
㎛

±20㎛ OK

5W
80
㎛

±20㎛ OK

MaxMin

MaxMin

MaxMin



Test Method

Cu Peel StrengthIII. MCCL 物性评估

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

Test condition

Cu layer width 10mm

Cu layer (10mm)

Insulation layer
20 mm

120 mm

9090˚̊
Pull
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Test Result

Cu layer width 10mm

Speed 50mm/minute

[Unit=Kgf/cm]

Item Spec. #1 #2 #3 判定

2W
绝缘体 50㎛

1.0kgf/cm 以上

2.02 2.02 2.01 OK

绝缘体90㎛ 2.00 1.99 2.00 OK

5W 绝缘体 80㎛ 1.85 1.84 1.86 OK



Test Method

Thermal Conductivity (2W : 1Layer)III. MCCL 物性评估

�Measuring instrument : LFA457

Test Result

<绝缘体 Single Layer >

12 / 21

1.523W/mK



<绝缘体:50㎛, Al:0.6T, Cu:1oz, 3Layer >

Test Method

Test Result

III. MCCL 物性评估

�Measuring instrument : LFA457

<绝缘体:90㎛, Al:0.6T, Cu:1oz, 3Layer >

Thermal Conductivity (2W : 3Layer)
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20.7W/mK 17.1W/mk



Test Method

III. MCCL 物性评价

�Measuring instrument : LFA457

Test Result

<绝缘体 Single Layer >

Thermal Conductivity (5W)

<绝缘体:80㎛, Al:0.6T, Cu:1oz, 3Layer >
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5.259W/mK 34.569W/mK



Test Method

Break Down VoltageIII. MCCL 物性评估

� JIS C 2110
� Measuring instrument : TOS 5101(KIKUSUI)

Test condition

70 mm

70 mm
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Test Result

Item Spec. #1 #2 #3 判定

2W
绝缘体50㎛ AC 3.0Kv  以上, 10mA 4.0 4.0 4.2 PASS

绝缘体 90㎛ AC 3.0Kv  以上, 10mA 6.5 6.0 6.0 PASS

5W 绝缘体 80㎛ AC 3.0Kv  以上, 10mA 5.5 5.5 5.5 PASS

Test condition

AC 5kV or less 0.2kV increment

AC Over 5kV 0.5kV increment

Leakage Current 10mA以下

[Unit=Kv]



Test Method

MCCL (50mm*50mm)

� Measuring instrument : Solder pot

Test condition

Cu

Al

Cu

Solder heat resistance 288℃III. MCCL 物性评估
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Test Result

Test condition

Temperature 288℃

time 10minute 以上

[Unit=min]

Item Spec. #1 #2 #3 判定

2W
绝缘体 50㎛

10min以上

10 以上 10 以上 10 以上 PASS

绝缘体 90㎛ 10 以上 10 以上 10 以上 PASS

5W 绝缘体 80㎛ 10 以上 10 以上 10 以上 PASS



� Measuring instrument : ZigTest  Method

180º
Bending

90º
BendingCu Peel off 

MCCL (20mm*120mm)

Al

R5.0

Cu Peel off 
MCCL (20mm*120mm)

Al

Bending TestIII. MCCL 物性评估
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Test condition

Bending angle 90º,  180º

Spec. No crack, No delamination

Test result

R5.0

Item Spec. #1 #2 #3 判定

2W
绝缘体50㎛

No crack,
No delamination

无 无 无 PASS

绝缘体 90㎛ 无 无 无 PASS

5W 绝缘体 80㎛ 无 无 无 PASS



Test Method

Test Result

Cross Section

Test condition

Condition 288 ℃/ 10Sec/ 10Cycle/ Dipping 

Spec. No crack, No delamination

� Measuring instrument : Optical Microscope

Item Spec. #1 #2 #3 判定

Thermal Stress TestIII. MCCL 物性评估
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2W

50㎛

No crack,
No delami

nation

OK

90㎛ OK

5W 80㎛ OK



RoHS/Halogen FreeIV. 相关认证

19 / 21



IV. 相关认证 UL
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