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Amkor at a Glance
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Amkor

Trusted OSAT partner since 1968

Leader in advanced packaging

10 million sqg. ft. of manufacturing space

$3.9 hillion revenue in 2016

Recent acquisitions: J-Devices and NANIUM
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Presentation Notes
OSAT - Outsourcing assembly and test company
We receive wafers from foundries, such as TSMC, Toshiba or Intel.
We package those wafers up into ICs. We test them and ship them to end customers. 
We've been in business for nearly 50 years. So, customers know us pretty well. 
We are headquartered in the USA. All of our factories are in Asia
We're the number two OSAT provider. 
Announced NANIUM acquisition in February 2017.  WLFO technology leader




Broad Geographic
Footprint

10 million square feet of manufacturing
space in Asia and Europe

JAPAN/
J-DEVICES

|KOREA

| 3.6M sf

2.6M sf

| CHINA

TAIWAN
0.9M sf

| PHILIPPINES

| 1.3M sf

| MALAYSIA

©mkor
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| 0.4M sf

| 1.3M sf

PORTUGAL
0.5M sf
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Advanced Packaging Locations
Taiwan
China
Korea
Portugal (NANIUM)

Mainstream Packaging Locations
Japan / J-Devices
Philippines
Malaysia
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Balanced Growth Strategy

» |ncrease revenues in markets other
than smartphone (e.g. Automotive)

= Expand smartphone customer base
— Greater China
— Multiple tiers

= Gain share with advanced technology
— WLP
— Advanced SiP
- MEMS
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Presentation Notes
Revenue growth remains the single most important objective for Amkor. And we want to grow in a balanced way, to avoid overreliance on any single market or customer. We believe that this is the best way to achieve more consistent financial performance through all phases of the business cycle. 
First, we are increasing our revenue in markets other than smartphones and tablets, such as automotive. Revenue from these markets tend to be more stable, with less pronounced highs and lows. With the acquisition of J-Devices, sales in these other markets now account for 55% of our overall revenue, up from 43% in 2015. 
Second, we are expanding our customer base in the smartphone and tablet market, primarily by engaging with fabless companies in the China ecosystem. This allows us to more fully utilize our existing assets and broadens our participation in all tiers of the mobile device market. 
Third, we continue to make share gains in the iOS and high-end Android ecosystems, leveraging our expertise in advanced SiP, MEMS and other advanced packages to expand our content in flagship phones. 
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2016 End Markets

44% | 25% | 14%

COMMUNICATIONS AUTOMOTIVE & CONSUMER NETWORKING COMPUTING
INDUSTRIAL

Smartphone Infotainment Television Server PC/Laptop
Tablet Safety Set-Top Box Router Hard Disk Drive
Handheld Device Performance Personal Electronics Switch Peripherals
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Presentation Notes
Mobile Communications Ecosystems
Roughly 33% (one-third) Apple
Roughly 25% (one-quarter) Samsung
Roughly 40% Chinese brands - Oppo, Vivo, Huawei, Xiaomi



WLP Market Drivers
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Smartphones Drive Wafer-Level Packaging
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iPhone iPhone 3GS iPhone 4s iPhone 5 iPhone 5s iPhone 6 iPhone 6s iPhone 7

2 WLPs 4 WLPs 7 WLPs 15 WLPs 22WLPs 29WLPs 25WLPs 44 WLPs

Source: TechSearch International, Inc.
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Why WLP?
Smartphone and Tablet
Thin
Low cost
High performance
Reliable
Bleeding into other markets
Auto/IOT including wearables
High-growth market




WLP has migrated into other markets
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WLP Market TAM

19,447 in 2016

17,464

16,321 15,860

14,984
13,738

11,610
| 5 058
1,685
196 ’
- U

Source: TechSearch International, Inc.

13,813
12,238

» 10% CAGR WLP Fan-in
» 140% CAGR WLP Fan-out
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Amkor WLP Capabillities

= 200mm and 300mm
capacity

2016 2018

= $550 million revenue in

300k 450k 2016

wafers/month wafers/month = QOver 100 customers

= More than 10 years in

_ the business
200mm equivalent wafers
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WLP Platforms

WLCSP WLFO SWIFT
Wafer-level Chip Scale Wafer-level Fan-out Silicon Wafer Integrated
Package (Low density fan out) Fan-out Technology
(Fan-In) (High density fan-out)
No substrate “Stretch” small die to Ideal for high pin count and SiP
accommodate bond pads applications
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Wafer-Level Chip Scale Package (wLcsp, Fan-in)

00000
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Presentation Notes
Eliminates substrate, saving customers 20-50%
Ensuring structural integrity an important issue
Limit die size
Singulation and packing techniques
Handling, etc.
Drivers of adoption
Form factor, performance, cost
Technology improved to handle larger die
Migration from premium- to mid- and low-tier smartphones

How does Amkor play in WLCSP
A leader
More than 100 customers
China, Korea, Taiwan, Portugal
8 and 12 inch
More than 10 years experience
Capacity figure of merit (units/month or units/year)
Continue to expand capacity




B
Wafer-Level Fan-Out (wLFo)

WLCSP WLEO

Silicon Die

Molded
Package
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Presentation Notes
How does Amkor play in WLFO
The leader
Portugal (production now), Korea (qualification in 2017)
Nearly 1BU shipped to-date
Expanding capacity in Portugal and Korea



WLCSP and WLFO are Complementary

- WD
WLFO <
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SWIFT: 40% Thinner Than Laminate Substrate

Elip Chip SWIFT

Laminate Substrate



Presenter
Presentation Notes
The best choice for high pin count products
AP/Memory and SiP applications

How does Amkor play in SWIFT
A technology leader
In qual in Korea
Focus on SiP apps requiring thin form factor, minimum x-y, higher performance
K5
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Wafer-level Package Platforms

A
12x12 mm +

10x10 mm

WLFO
& 8xgamm i SWIFT
[ E
> E
z . WLCSP APIEE
m 6X6 mm GPU
: PMIC,
4x4mm : Transceivers, CODEC
2x2 mm Audio Amplifier,
! Touch Panel Controller
....................................................................................................................................................................... »
0 100 200 300 400 1,000 1,100+ 110
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Presentation Notes
On the very low end, there is wlCSP and towards the higher end, the is DR-QFN, CABGA and fcCSP.
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NANIUM

A3amniurmr

Best-in-class, high-yield WLFO technology

Technology accepted by major smartphone IC
makers

Nearly 1BU shipped

Generated ~ $40M in profitable revenue in 2016

©mkor
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NANIUM

= Amkor will expand WLFO
capacity in Portugal

= Amkor will also build WLFO
production capacity in Asia

kaor
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Key Success Factors
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Key Success Factors

= Portfolio of key
technologies

= Capital
Investment

= Engineering
expertise

= Service
infrastructure
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Presentation Notes
What do you need if you want to play in the WLCSP space? 
WLCSP manufacturing lines look like wafer fabs
Process steps:  Coater and Developer, Sputter, Plater, Strip, Reflow, Stepper


Summary

kaor

Wafer-level Packaging is a large
and fast growing market, driven
by the needs of smartphone
applications.

WLCSP, WLFO and SWIFT are
the three key WLP technologies.

Only Tier 1 OSATs have the
money and expertise to compete
effectively in WLP

Amkor continues to invest and
make acquisitions to support our
WLP leadership position

Technology®
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