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Location:
Established:
Plant:
Building:

Production Capacity:

Employees:

Company Profile

40 Joo Koon Circle, Singapore
1986

80 000 Square Feet

45 000 Square Feet

45 000 Square Feet/Month

87



@ Company Profile-Scope of Business

Manufacturer of Printed Circuit Boards

(PCBSs)

— Single/Double Sided PCBs

— Multi-layer PCBs

— Impedance Control

— Lead-Free (RoHS Compliant)
— Burn-In Boards

— Load Board

— Test Interface Unit




PCB Distribution

O 1 layer

B 2~4layers

W 6~8 layers

0 10~12
layers

® 14 layers or
greater

Burn-In
Boards
70%

*Data based on number of PCBs fabricated



Our End Users

Europe
Transmitters, Indicators Southeast Asia

Burn-in Boards,
Automotive, Scientific
Test Equipments,
Telecommunication,
Audio & Video,
Integrated Circuits

North America

) New Zealand
Burn-in Boards o
Telecommunication,

Health Care

Africa

Sensors, Security
Systems

www.e-additive-circuits.com



ISO 9001:2000
Quality Management System
Certificate No. CI/117201Q

ISO 14001:2004
Environmental management System
Certificate No. Cl/117201E

OHSAS 18001:2007
Occupational Health & Safety management System
Certificate No. Cl1/1172010

ISO 13485:2003
Management System for Medical Devices
Certificate No. SG08/01782

Underwriters Laboratories Inc
Approval File No. E87228
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ow & Organization Structure
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Key Business Process Flow

A\ 4

Customers

Sales

A\ 4

Pre
Production

A\ 4

Production

A\ 4

Inspection

A\ 4

Delivery

A

A 4

A

Finance




Finance
& Administration
Management

Management Organization Structure

Plant Manager

Sales

Management
Representative

Customer
Representative for

Medical Device

Operations




Operations Organization Structure

Processes

Operations
Manager
Production Assistant
Production Maintenance Purchasing PPE Store
Control
Manager
|
Production Production .
Engineer Superintendent QA Engineer
Production 0A Qc S&s




Production

PCB Manufacturing Process
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Single/

Double
Side

Production Process Flow

Pre Artwork Receiving Material
Production Preparation
Multi-Layers
No Yes
Multi-| o Inner Layer Inner layer Middle .| Multi bond Mass
uiti-iayers: Imaging Etching Inspection | Lamination
.| CNC Drilling PTH Outer layer | Plating, Strip Middle Solder Mask
| Imaging g & Etch Inspection & Silkscreen
QA QC _ | CNC Routing |, ' | Gold Finger HAL/ OSP | ENIG b
Inspection Inspection | o Plating X K
Store/ A g TS i
Delivery




.
PPE Material Preparation
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Inner Layer process
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.
Drilling  SolderMask
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Final Finish  Delivery
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PCB Manufacturing
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Types of Finishing

Copper
Hot Air Levelling (HAL)
Electrolytic Nickel

Electrolytic Hard Gold
— Gold Fingers
— Full Board

Organic Solderablility Preservative (OSP)
Electroless Nickel Immersion Gold (ENIG)



Material Offering

FR4 (140C) ~ Isola/Nan Ya

Hi-Temp FR4 (170C) ~ Isola/Nan Ya
BT Resin ~ Isola/Mitsubishi
Nelco ~ Nelco
Copper Clad Laminates
Polyimide ~ Isola/Arlon

GETEK ~ Polyclad

Rogers (4000 Series) ~ Rogers



Material Specifications

Materials Properties

FR4 *Tg 140<C Dk 4.3 @ 1GHz, Df 0.016 @ 1GHz
*Td 305C *Z-CTE 75 ppm/T
*T288 4 mins

Hi-Temp FR4* *Tg 175 Dk 4.4 @ 1GHz, Df 0.022 @ 1GHz
*Td 350C *z-CTE 70 ppm/T
*T288 >15 mins

BT Resin *Tg 180C Dk 4.3 @ 1GHz, Df 0.018 @ 1GHz
*Td 330C *z-CTE 55 ppm/T
*T288 10 mins

p0|yimide *Tg 260C Dk 4.2 @ 1GHz, Df 0.014 @ 1GHz
*Td 400C *z-CTE 55 ppm/T
*T288 >60 mins

GETEK* *Tg 175C *Dk 3.8 @ 1GHz, Df 0.009 @ 1GHz
*Td 350C *z-CTE 55 ppm/T

* Anti-CAF materials are available



Via Plugging

Soldermask Epoxy

Aspect Ratio 6.4:1 Aspect Ratio 6.4:1

 Tenting » Plugging
Metallizable

* Plugging | | \




Minimum blind drill size: 0.25mm

Minimum blind core thickness: 0.20mm

Maximum aspect ratio
Prepreg resin filling: 1:1
Metallizable epoxy filling: 6:1

Max no. of press (include final press): 2

Seqguential blind and buried is not advisable
e.g. blind from L1 2 + buried from L2_3

Blind Technology

Blind via

TOP /
THIN CORE
LAYER 2

PREPREG

LAYER 3
THIN CORE
BOTTOM f

Blind via

Example: 4L BlindL1 2 & L3 4




Buried Technology

Minimum buried drill size: 0.25mm

Buried via

Minimum buried core thickness: 0.30mm

[\
/

TOP

LAYER 2

Metallizable epoxy filling:  6:1 THN CORE

PREPREG
Maximum aspect ratio rl ﬁ

LAYER 3

PREPREG

BOTTOM

Max no. of press (include final press): 2
Example: 4L Buried L2_3

Sequential blind or buried is not advisable
e.g. blind from L1 2 + buried from L2_3



Solder Mask Coating

Liquid Photo Imageable Solder Mask

e Green, Red, Yellow, Blue, Black

» Solder Mask thickness 0.01mm

Wave-solder Resistance SM-840C
10 +/- 1 sec @ 260 +/-5°C



Impedance Control

e Tolerance for 50 ohms, + 10%
e Tolerance for < 50 ohms, = 5 ohms

Printed Measurement Report



Manufacturing Capabilities

Normal Engineering
Minimum Trace Width 4 mils 3 mils
Minimum Trace Spacing 4 mils 3 mils
Maximum Layers (1.6mm 12 Layers 12 Layers
Thickness)
Maximum Layers (3.0mm 22 Layers 24 Layers
Thickness)
Maximum Layers (5.0mm 30 Layers >30 Layers
Thickness)
Maximum Board Dimension 635mm x 508mm 787mm x 563mm

(25" x 207) (31" x 23")



Manufacturing Capabilities

Normal Engineering

Minimum Drill Hole Size (1.6mm 0.25 mm 0.20 mm
Thickness)

Maximum Drill Hole Size 6.35 mm 6.50 mm
Minimum Finished Hole Size 0.15 mm 0.10 mm
(1.6mm Thickness)

Minimum Finished Hole Size 0.45 mm 0.30 mm
(3.0mm Thickness)

Minimum Finished Hole Size 0.70 mm 0.4 mm
(5.0mm Thickness)

Plated Thru Hole Tolerance + 3 mils + 2 mils

Maximum Aspect Ratio 8.4:1 15:1



Machinery and Equipments
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Inspection & Verification

Coating Measurement
Instrument CMI XRX 950

Fischerscope MMS PC
Copper Measuring System

Barco Argos
Automatic Optical Inspection
& Verification System

www.e-additive-circuits.com



Inspection & Verification

Polar CITS800s
Impedance Measurement

Milliohm meter
3540 m HITESTER

Leakage Meter
R8340A (Advantest)



Inspection & Verification

PCB Inspect-Hole Glass
(JK-20A)

Sample View
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Production

Automatic Electroless
Plating Line (PTH)

LPISM Curtain Coat -
Soldermask

Copper Plating Line
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Production

X-Ray Target Drill
Machine

CNC Drilling
Machine

Automatic Alignment Precision

AEMG Routing Target Drill

Machine
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Production

Micro Etch Line

Cupric Chloride
Alkaline Etching Line Etching Line
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Production

PTH Deburring Machine with
Ultrasonic Cleaning System

ENIG Line

OSP Line
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Production

Dry Film Developer
CBT Optical Alignment Exposure Unit Machine
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Production

Micro80 Tab Plating
System

OEM Multi-Layer Press

GlenBrooks X-ray
Machine

www.e-additive-circuits.com



Future Plans and Continuous Improvement :

OHSAS 18001:2007 Project
(Occupational Health & Safety Management Systems )

Timeline for System Set-up

2008

Jun

Jul

AuQ

Sep

Oct

Nov

Other Project:

IECQ HSPM

Stage 1 Audit
OHSAS18001

- Hazardous Substance Process Management System



ADDITIVE CIRCUITS MILESTONES 2009
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Our Path Ahead

« Embark on (IECQ HSPM ) Hazardous Substance Process
Management System

 Installation of High Throwing Power Plating Chemical Line
which facilitates higher drilling aspect ratio (15:1)

e |Installation of Laser Drill and Plasma Desmear Machineries
(Microvias)



Information on Lead Free (RoHS Compliant)
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Restriction of Hazardous Substances
(ROHS)

 European Union (EU) Directive on the Restriction of Hazardous
Substances

* Prohibits the use of six substances in electrical & electronic
equipment placed in the market after 1st July 2006. The following
substances are:

— Lead (PDb)

— Mercury (HQ)

— Hexavalent Chromium (Cr (VI))

— Polybrominated Biphenyls (PBBS)

— Polybrominated Diphenyls Ethers (PBDES)
— Cadmium (Cd)

All of the above are limited to a maximum concentration of 0.1% by weight in homogenous
materials except for Cadmium at 0.01%.



Who is affected

Anyone that:

 Manufactures and sells electrical and electronic equipment under its
own brand

* Resells under his own brand equipment produced by suppliers

* Imports/exports electrical & electronic equipment on a professional
basis into a member state



Management Responsibility
— Support and effort in planning to ROHS compliance

Procurement Management
— Lead-Free declaration from raw material supplier

Product Design and Process Design
— As accordance to customer requirements

Manufacturing Control
— Test verification on product manufactured

Our Role



FR4 Cu Clad Laminates

— Isola
— Nanya Plastic

Plus Cu Etch Replenisher
— Plaschem

Copper Ball

— SCT

Masking Materials
— Coates

Suppliers Declarations




RoHS Compliance

Samples were submitted to SGS for testing

Test conducted:

e Determine the Lead (Pb)
content

 Determine the Mercury (HQ)
content

e Determine the Cadmium
content

« Determine the Hexavalent
Chromium (Cr (VI)) content

» Determine the PBB and PBDE
content




Additive Circuits (S) Pte Ltd

Questions
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Additive Circuits (S) Pte Ltd
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