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Metal Core PCB

Application:
 DC-DC Converter
Plated Holes
 Motor control B ! }
. ngh Power LED I: % #f - 47- Thermal PP
« High Current Carrying Capacity | f | =
« Conductors (250 Amps or more) MountingHole - 01

LED Motor Control High Power LED DC-DC Converter

CofanUSA:
CofanCanada:



Metal Core PCB

Material Selection: Typical Construction:

« T-lam (Laird) « Single Sided

« Sekisui * Double Sided

« Custom (By Cofan Taiwan) * Multilayer
Bergquist * Drilled and Filled (Double Density SMT)
Denka

« Arlon

SEKISUI (Bestaust) LAAON
Laird | DENKA
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Metal Core PCB

Capacities:

 Single sided / Double sided / Multi layer
 Copperlozto8oz

* Thermal Modeling

* PSR-LEW1 white solder mask from Japan for LED

* RoHS Compliance

« Surface Finish: OSP, IMM Au, Imm Ag, Sn100C, Hasl
* Prototype: 3 days — 5days / Production: 2-5 Weeks



Design Concepts — Single Sided

Copper Layer

Thermally conductive PRE-PREG

Type: Single Sided Application

« Single Sided with Metal Base  Street lighting

*  Wide Selection of Thermally Conductive « Mass Production at Low cost.
PP - LED Light Engines.

*  Fully Automation Production Line to .

General Lighting
Provide Competitive Pricing

CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com

Your MCPCB Thermal CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pch.com
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Design Concepts — Double Sided

Layerl '
l Layer2 Plated & Thermal Vias
v J ﬂ E <-:|_Thermal
< PP

Type: Double Sided Application

« Single side SMT with Metal Base

«  Surface Mounting on Top Layer,
All Connectivities Are Being Done
On Layer 2

«  More Room, More BOM, More Functions.

Street lighting, General Lighting

LED Light Engines, Power Conversion.
Motor Control

Restriction on PCB Dimension

CofanUSA:
Your MCPCB Thermal CofanCanada:
Management Solution Supplier.



Design Concepts — Multi layer

Plated & Thermal Vias

! P bl ]

T F—100C -
= i H B ; ~ Thermal PP

Type: Multilayer Application
*  Single side SMT with Metal Base. «  Extreme Power Conversion.
*  Surface Mounting on Top Layer, « Military Application.

All Connectivities Are Being Done « Extreme LED Engines.

On Layer 2 & 3. EMI on Layer 4 « Light Weight Power Supply for
*  Thermal Vias, Electrical Vias, « Aircraft.

e Chasis Vias

CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com

Your MCPCB Thermal CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pch.com
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Design Concepts - Drilled & filled Electrical Vias

Plated Holes
| ! ! }
Metal Core
Type: Drilled & filled Electrical Vias Application
* Double sided surface mounting. *  Restricted pcb dimension.
« Metal core isolated from all electrical vias. * Retrofit applications
»  Chasis Vias and thermal interface to * LED Light Engines.
heat sink can be established through «  Utilized SMT on both

exposed metal areas. sides.

CofanUSA:
CofanCanada:



FR4 -

General Capabilities

General Capabilities

a)
b)
c)
d)
e)
f)
9)
h)
)
)

Single Sided

Double Sided

Multi Layer

Burried Via

Blind Via

Impedance Controlled
Micro Via

Laser Drilling

RoHS Compliance
Epoxy filled vias

CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com

Your MCPCB Thermal CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pch.com
Management Solution Supplier.
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FR4 - Specific Capabilities

Attribute: see (*) below as applies S/Sided D/Sided Multilayer

.004”/.004”

Minimum Line/Spacing, Internal Layer
Minimum Line/Spacing, External Layer
Aspect Ratio (Thickness to Drill)
Minimum Drilled Hole Size

Land Size Internal (Diameter Over Drill)
Land size External (Diameter Over Drill)
Plane Clearance (Diameter Over Drill)
Plated Hole Tolerance

Minimum Dielectric Thickness

Minimum Core Thickness

.007”/.008”

6:1

.010”

N/A

.012”

.030”

+/-.003"”

N/A

N/A

.007”/.008”

6:1

.008”

N/A

.012”

.030”

+/-.003"

N/A

N/A

.005”/.005”

8:1

.008”

.015“

.012”

.030”

+/-.003”

.0025“

.004”

.003”/.003”

.003”/.003”

10:1

.008”

.012“

.010”

.024”

+/-.002"

.002“

.003”

CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com

Your MCPCB Thermal
Management Solution Supplier.

CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pch.com
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FR4 - Specific Capabilities

Attribute: see (*) below as applies S/Sided D/Sided Multilayer

Minimum PCB Thickness **

Maximum PCB Thickness

Thickness Tolerance (%)

Maximum Board Dimensions *

Fabrication Tolerances (overall dimension)
Bow and Twist (Through Hole) %

Bow and Twist (SMT) %

Minimum Conductor to Edge

Layer to Layer Registration Tolerance

Component Pitch

.017”

.125”

+/-10

16” x 52” *

+/-.010”

1.5

.75

.015”

N/A

.025”

.018”

.125”

+/-10

19”7 x 22" *

+/-.010"

1.5

75

.015”

.004”

.025”

.020”

.250”

+/-10

177 x 23" *

+/-.010”

1.5

.75

.015”

.004”

.025”

.020”

.250”

+/-5

177 x 23" *

+/-.005”

75

.010”

.003”

.015”

CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com
Your MCPCB Thermal CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pch.com 12

Management Solution Supplier.



FR4 - Specific Capabilities

Attribute: see (*) below as applies S/Sided D/Sided Multilayer

Soldermask Clearance 004”
Soldermask Dams 005” 005” 005” 004”
Impedance Tolerance (>50 Ohms) % +/-10 +/-10 +/-10 +/-8
Maximum Layers 1 2 12 16
Minimum Copper Weight Inners (oz.) N/A N/A 1/4
Maximum Copper Weight Int. Ground (0z.) N/A N/A 3 8
Maximum Copper Weight Int. Signal (oz.) N/A N/A 2 6
Maximum Copper Weight Ext. Ground (oz.) 4 4 2 10
Maximum Copper Weight Ext. Signal (oz.) 4 4 3 10

CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com

Your MCPCB Thermal CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pch.com
Management Solution Supplier.



MCPCB Prepreg

SEKISUI

The world’s leader in LED materials including Thermally Conductive PCB
Substrate (KNDJ), Encapsulating Material (SLS), and High Reliability
photo resist (SCR).

Having been in the material business since 1947, this Japan based
company has grown in size and capability and is one of the worlds leaders

in the PCB Prepreg field, amongst many other frontiers in the modern day
and age.

14



Introduction Sekisui KNDJ

SEKISUI thermal conductive sheet makes LED “ Brighter " & “ Longer life ”

Because of <+~

3’&’??{,,9, E = j Solder resist
{ conductive sheet with it's excellent heat-release property
R

Aluminum plate

Advantage of KNDJ series

«KNDJ series can provide reasonable CCL & prepreg because of high productivity.
*KNDJ series can reduce CCL manufacturing costs because of excellent handling ability.

*KNDJ series shows excellent insulating properties and quality stability.

CofanUSA:
Your MCPCB Thermal CofanCanada:
Management Solution Supplier.



Features of the KNDJ Series

Unique resin/filler design

glass fabric (SEKISUI only)

Good handling before curing without

1)KNDJ series can be controlled 2) Thinner insulation layer is 3) Easy handling @ ply-up
the volume of thermal conductive possible (~30um)
filler (~90wt%) sthermal resistivity is proportional to thickness

R=h/A-4

R:thermal resistivity
h:thickness

A:contact area

A :thermal conductivity

Large area press possible

Glass fabric disturb heat
diffusion and film thickness
reducing

Roll to roll press possible

~

Your MCPCB Thermal
Management Solution Supplier.

CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com
CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pcbh.com
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Sekisui KNDJ Specifications

Properiies KNDJO03 KNDJD02 KNDJ001 remarks
Thickness 50~=300 pm 50~300 pm 80~=300 pm IPC 4101
Themal conductivity 1.0 Wim- K 2.3 Wim- K 28 Wim-K ASTM E1461
Tg 136°C 125%C 122°C DA
CTE(=Tg/ =Tg) 41ppmi1 27 ppm 34ppmi123ppm 11ppm28ppm THA
E' {-50°C) 11,000 MPa 19,000 MPa 26,000 MPa
E' (25°C) 6,800 MPa 15,000 MPa 21,000 MPa DA
E’ (120°C) 1,800 MPa 1,100 MPa 1,200 MPa
Young's modulus 3.8 GPa 5.1 GPa 18.0 GPa Tensile test
Water absomption rate = 0.5% = 0.5% = 0.5% 121°C2 1atmM 00RH% 2h
ASTM D149
) - = W =
Breakdown voltage (AC G KNmim GEMNImMm 4 kKvimm (Test condition A)
N JEEHT 27 1.96+17 27
Surace resistivity 1.3E+17 27 33517 O 2 TELT O JIS KE911
H7E+18 O n (Test condition A [
o . - L FE+ =M 6.0E+18 @-cm /S I5°%C O0RHY% 96 h
Violume resistivity 4.5E+18 @-cm/ 135418 O -cm 1 9E+18 O -cm )
1.5 kgffcm 1. Jkgf'om 1.6 kgf'em JIS C6481(Test condition A)
Cu peel strength (1oz) 1.5 kgffcm 1. Jkgf'om 1.7 kgf'em JIS C481(@ 120°C)
1.4 kgficm 1_Skgfiom 1.9 kgiem Heat treatment {260°C  2min)
1.4 kgficm 1.3 kgffcm 1.9 kgfcm Heat treatment {(288°C  2min)
Dielectric constant {1MHz) 45~5.9 S9.3~6.5 F.a~8.0
Static capacitor method
Dielectric loss tangent (1MHZ) 0022 0.0249 00112
Solder float (288°C) = 20min = 20min = 20min _
High power hot plate
Solder float (300°C) = 10min = 10min = 10min

CofanUSA:
CofanCanada:
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Concurrent Engineering

Design concept B
* Gerber file review/DRC
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« Material selection
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« Construction

- DFM

 Palletize for SMTA
* Thermal Modeling

CofanUSA:
CofanCanada:



Computer Aided Design

e Autocad
*  Pro/lE
 Solidwork

Computer Aided Engineering

* Flotherm
* |ce-Pack
e Cosmos

Computer Aided Manufacturing

 Master CAM
« CAM 350

Concurrent Engineering(Thermal modeling)

Performance
Check

Computer Aided Development

19



Concurrent Engineering

Thermal Model Construction

Parameter Updated CAD/CAE/CAM Performance Forecast
- Geometry - Value
- Mathematical Model - Profile
- Boundary Attributes -Vectors
- Material Composition - Contours
Performance - Iso Surfaces

Advantage of Thermal Modeling and Simulation:
*  Optimum Design

*  Reduce Sample Run

*  Failure Prevention

*  Reduce Project Developing Time

 Low Cost

20



Concurrent Engineering

Thermal Simulation -POST PROCESS WITH FINS

LEDBoxd LEDG0xrd
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Concurrent Engineering

Thermal Simulation -POST PROCESS WITH FINS

LEDFCO LEDFC100

Temaerature (66 C) Temaeraure (6 C)
HBu 291473
ne T8er
1304 ni
1907 N
UM «anm
LEDFCI00 LEQFCO
"m«;mve‘l;?:o rma.x:;l;sm
18307 L
i 13049
3 L
ann Sz
CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com
Your quality Circuit Board Supplier. CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pch.com
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Concurrent Engineering

Thermal Simulation

Min: 5568

[ las €624 @2 b
BOARD THICKNESS: 1.5MM BOARD THICKNESS: 2.0 MM BOARD THICKNESS: 3.0 MM
BOARD SIZE: 120 MM X 120 MM BOARD SIZE: 120 MM X 120 MM BOARD SIZE: 120 MM X 120 MM
MAXIMUM TEMPERATURE: 87.36 C MAXIMUM TEMPERATURE: 83.44 C MAXIMUM TEMPERATURE: 79.19 C

Thermal Distribution : Heat Source vs. Location and
material

CofanUSA:
CofanCanada: 23



Concurrent Engineering

Thermal Modeling Flow Chart

CofanUSA:
CofanCanada:

Thermal Model Construction

—— o

Configuration

] Simulation

A

Modified

Qualified ?

B N s prSa—a—_——

— o o e e o o o

Production

H"[[ Project Closed ]]

T o e o o e e e e e e e e e e e e e o o
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Circuit Pattern

AOI

Your quality Circuit Board Supplier

Exposure

CofanUSA:
CofanCanada:

Pre-treatment

25



A/W 3D measurement

A/W Exposure Drilling

= = R

CofanUSA:
Your quality Circuit Board Supplier CofanCanada:



V-Score

Your quality Circuit Board Supplier.

E-Testing Hole Counter

Hole Location Check Visual Inspection

| . v‘

CofanUSA: 46177 Warm Springs Blvd. Fremont CA 94539 | 1-877-228-3250 | www.cofan-usa.com
CofanCanada: 2900 Langstaff Rd. Vaughan, ON. L4K 4R9 Canada | 1-877-228-3250 | www.cofan-pch.com
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Quality Assurance & Quality Control

@ SRLIN CERTIFICATIONS DIRLEIOAY

Quality Management System

Certificate of Approval

This o corny hat the Quatity Managrmens Sysicm of

Shenzhen Cofan Technology Co., Ltd.

Environmentally Certified

Certificate of Registration
Cofan Electronic Co.,Ltd.

No 87, Lane 49, Dong Feng Street. Shulin Dist., New Taipei City, 23856, Taiwan (R.0.C.)
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Quality Certified

Certificate of Registration
Cofan Electronic Co.,Ltd.

No.67, Lane. 49, Dong Feng Street, Shulin Dist., New Taipel Cty, 23858, Tawan (RO.C.)

o
o e a toos s oo 1SO 9001:2008
1SO 14001:2004 The regpeanon covers b marusachrrng of MCPCE ans PCB
Exchumions .3 Dongn s Doveiopmant
The repiatratien covers the manutactaring of MCPCB and PCB eave Dote: 24 Novermer 2011 Licence Mo< TA1023-0C £C
Iasue Date: 24 November 2011 Liconce No: TA1020-0C-6C SRy Pt N GRSt SO
Expiry Date: 21 November 2012 Grigina Certification: 05 May 2510 /@Z
Craig J Ban Lomnewenh
Prestdent Accrednaton Manager
TGS neenationai (Group) Py L1 TOCH nernational Py L4

amnannn

P — iz @ C

Your MCPCB Thermal
Management Solution Supplier.

CofanUSA:
CofanCanada:

Quality Standards

1S5S0 9001:2000

« 1S5S0 9001:2008
« |IPC-6011

« |PC-6012B

«  ANSI/IPC-A-600
« |PC-4101B

« UL/CSA

28



Why partner with Cofan-USA?

1. TECHNOLOGY

2. QUALITY

3. RESPONSIVENESS
4. DELIVERY

5. COST

Cofan invites you, our prospective customer, to join
us as we grow to the next level of success.
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Thanks.
COFANGROUP

Your MCPCB Thermal Management Solution Supplier.

CofanUSA
46177 Warm Springs Blvd. Fremont CA 94539
1-877-228-3250 | www.cofan-usa.com
CofanCanada
2900 Langstaff Rd. #18 Vaughan, ON. L4K 4R9 Canada
1-877-228-3250 | www.cofan-pcb.com



