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WORLD LEADING HIGH-TECH PCB

revenue in

FY 2019/20 .
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1 BnK
o

B high-end PCB

producer

worldwide*

& IC SUBSTRATES COMPANY

plants in
Europe and
Asia

* Source: Prismark, for AT&S FY 2019/2020, **Staff, Average, FTE, Q1-3 2020/21; 80 employees in other locations



GLOBAL FOOTPRINT FOR FAST SUPPLY CHAIN
& COST EFFICIENCY

AT&S Production Sites: i - 3§ ot

——

Leoben, Headquarters Fehring Nanjangud Chongqing Shanghéi Ansan
Austria Austria India China China Korea
1,041* 389* 1,352* 3,556* 4,497* 251*
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DIGITALISATION IS ACCELERATING

Growth in various areas

PSR 42.5 million units
p(0y0B 46.5 million units
pAOYAsE 75.3 million units

@ Server ICs in Data Centers
S (10% CAGR 2020-2025)

_ 2019
5G Base Station 2020

(25% CAGR 2020-2025)

(0816 million units
1.09 million units
pAyAsy 3.35 million units

plokkel 1,370 million units
Total Smartphone Market 5050 BEZZN pllTol R0 e

(4% CAGR 2020-2025) pJaply 1,526 million units

5G Smartphones 2019 §16 million units

il 1,050 million units

Sources: Yole; Dec. 2020; ABI, Jan 2020, IDC 2020, AT&S estimates 01/2021
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DIGITALISATION EVERYWHERE

Advanced AT&S solutions power the digital world

THE RISE OF Autonomous
THE DATA ERA . Driving
&= Cameras, Lidar,
Global Data Volume: Radar
A 2020: 59 Zetabyte — J‘;
==
A 2025: 175 Zetabyte
A (24% CAGR) ;1 |
A Climate
\ﬂf Research
i Ll Data generation and
il analytics
ot

Source: IDC (2019, 2020)
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Genomics

High performance
computing for human
genome sequencing

Vision
Processor

Augmented reality
applications



DATA DRIVEN SOCIETY

From cloud to edge

In the Cloud Current Trend On the Device

Real-time Real-time . . . . Biometric
updated maps E-commerce translation Augmented Reality Scene recognition Object recognition authentication
Connected devices: 2019: 42 billion units
(4.6% CAGR) 2025: 55 billion units
Source: IDC
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DIGITALISATION REQUIRES AND T

! N W )

lllllllll

ShmLaSE Rk
GENERATES HUGE DATA VOLUMES SR

A Data and data management are the foundation T
of any digitalisation

We are on the way to a data driven company

Digitalisation only happens when we can map
everything with data

> >

A It starts with self driving cars to the -
loT-Solutions and 5G-Applications s &

A Since everything is based on data, all data
must be perfectly managed

DIGITALISATION DRIVING THE
|IC SUBSTRATES MARKET GROWTH
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INCREASING
DATA VOLUMES

Data Data
storage generation

Data
transfer Data
(Small processing
cells)

Data
analytics
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Data storage

Server farms / data centres
(Google/Apple/OEMS)
(e.g. server substrates)

A Solutions for increasing data speed
(50gbit/second+)

A Reduced power consumption

A High level of integration and
miniaturisation

Data transfer
(Small cells)
Antennas (e.g. antenna modules,

RF-modules, 5G communication,
Car2Car, Car2X)

A High end technologies for best in class
signal integrity

A Low latency

A Higher bandwith with new technical
concepts

Data generation

Sensors (e.g. mainboard,
substrates for edge- &
cloudcomputing)

A Ever-smaller line/spacing through
innovative production processes
(mSAP)

A Miniaturisation and increased
functionalities

A 140 Gigahertz solutions for next
generation radar applications (High-res
Radar)

Data processing &
analytics

Devices (e.g. mainboard, substrates
for edge- & cloudcomputing)

Ever-smaller form factors

Integration of advanced active and
passive RF components

A High end technologies for best in class
signal integrity




AT&S SUBSTRATES PORTFOLIO

High-end technologies enable high-end applications and future growth for AT&S

O
+11.6%
CAGR
2020-2025

Substrates for
modules

M2M / C2X

) Smartphones (camera, RFFE) Bluetooth earbuds ADAS systems
Source: Yole
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GLOBAL MARKET LEADERS USING ABF SUBSTRATES
Global market leaders in microelectronics are driving the growth

High-end processor modules

2025: 1.9 billion units

2020: 1.2 billion units
intel) <3 AMD 1

NVIDIA.

@ Qualcomm &@

HISILICON HUAWEI

hA ¢ SANSUNG @ BROADCOM'

+10% CAGR

Source: Prismark 2020
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WE PROMISE
AND WE DELIVER

A We announced one billion in sales:
Achieved in FY 2018/19

A We announced the 29 billion in sales:
We will achieve it one year earlier than planned

A We present AT&S as one of the top players in HDI printed circuit boards:
Achieved i we have been among the top 3 for several years

A We are on our way to become one of the top players in ABF substrates:
From #5 today to #3 in future

A We transform from a PCB manufacturer to an Interconnection Solutions Provider:
Level 07 high quality printed circuit boards
Level 17 Modul business (Substrates, Module PCBs)
Level 27 Ongoing preparations to provide solutions for Complete Modules
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GREEN DEAL

Microelectronics plays a central role to achieve climate targets

A Tech for Green Principle: Measure, analyze, control - this is the only way
to bring renewable energy into the system and make energy efficiency
possible in the first place

A The energy system is becoming _
more complex - digital technologies Power Generation
are necessary for control

MICROELECTRONICS

Energy Energy
Consumption Transmission
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OUR GREEN DEAL IS DRIVING SUSTAINABILITY

High level of social, ecological and economic responsibility
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{0 1% 30%

renewable energies share of women
in leadership positions

Innovation revenue
rate at least 20%

Strengthening
partnerships
with suppliers

Achievements!?

A Share of renewable energies
of 47%?2

A Share of women in leadership
positions of 19%

A Innovation revenue rate of 21%

A 95% of top suppliers signed our
Code of Conduct

A lasof31.12.2020
A Zincluding big hydro power



THANK YOU FOR YOUR ATTENTION
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ACCELERATE, INCREASE,
ENABLE 1T SOLUTIONS FOR
FUTURE

Jan Preibisch
Head of Market Intelligence

April 14, 2021
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BUYING BEHAVIOR DURING THE PANDEMIC

COVID-19 radically changed customers needs unlike any other crisis

130
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Consumer spending (US)

e Durable goods Services

— =

e Nondurable goods

V

COVID-19
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A Services often incorporates a risk of
exposure

A Technology offers alternatives

Source: BEA



NOTEBOOK DEMAND: X-FROM HOME

Initial boost and long lasting effect

A Initial boost from private purchase

A Lasting effect from companies and
institutions investing
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Notebook sales worldwide

"“The new

normal’
AVG per
quaterly quater
O & " i PP
> o S PP
Source: IDC



WEARABLES DEMAND: UNABATED SUCCESS

How to deal with good resolutions in a lockdown?

A Demand boost during the entire year

A Driver for miniaturisation
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Million Units
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Earwear TWS (True Wireless Stereo) Smart Watch

Source: IDC



THE TRANSFORMATION TO A DIGITAL SOCIETY

The digital society is requiring a backbone

Infrastructure
(Cloud)

Growth in wearable and connected device

Growth in used service |

. ~9%* growth rate for video-on-demand user (2020 12%YoY)

~19%" growth rate of parallel streamers (2020 36%Y0Y)
Increased quality of service

e —

- 4K resolution in streaming increases from

' 4 5% in 2020 to 65% in 2025

Generated data is constantly increasing

Device level
(Edge)

24 WAPRRY  Market & Tech Update 2021 SourceYole ‘CAGR 2020025



HOW TO HANDLE THIS DATA?

More servers, more ICs per server and more complex ICs

Servers Servers ICs Heterogenious
Nl : : packaging

Former performance scalers:
A Silicon process A Saturated
A Core count A Saturated

New performace scaler:
A # Chips per package
Y Chiplets

5% CAGR 10% CAGR
Number of data centers, edge With very high growth rates
and cloud servers is for Ics dedicated to Al
contiously increasing applications (Al Accelerators,

GPUs, FPGA, ...)

Source: IDC, Yole
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HETEROGENIOUS INTEGRATION AND CHIPLETS

Increasing size and complexity of substrates for advanced applications

More advanced IC
Substrate
Single
Chip

More advanced IC

Substrate \ /
Advanced IC \ | ~

Substrate Chiplets

IC Substrates are
Silicon
bridges )
A getting larger
more complex

A require embedding

NI A Market & Tech Update 2021



DRIVERS FOR SUSTAINABLE GROWS

Accelerated trends at the edge and in the cloud Miniaturisation and
modularisation of edge devices

Growth and a new normal
for edge devices

Larger and more advanced
27 WEXY Market & Tech Update 2021 substrates



THANK YOU FOR YOUR ATTENTION
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GROWTH. DIGITALISATION,
INVESTMENT |

CORNERSTONE CHINA

Chen Jiang Phua
CEO BU Mobile Device and Substrates

April 14, 2021

¥ fin


https://at.linkedin.com/company/at&s
https://twitter.com/ats_ag?lang=de
https://www.facebook.com/atsPCB

AGENDA TITLE

O1 chinaOverview & Updates

02

31 W.PRAY Market & Tech Update 2021



A Large scale high-end HDIs
manufacturing base

A Driven by emerging
applications enabled by 5G,
Al, 10T and autonomous

vehicle
“ A From SLP mother boards to
- . modules

: A Development & manufacturing
base for substrates and high-end
packaging

32 FAERY  Market & Tech Update 2021

AT&S, a partner of
Micro-electronics and
semiconductors industry
in China




AT&S CHINA'T
FACTS & FIGURES

A Since 2001 present in China with a high-end HDIs plant in

Shanghai

A Since 2011 Site in Chongging to produce IC substrates &
Modules
AT&S investment in China: ~ 0 billion9

> over 9,000 employees in China
80% of Group revenue produced in Asia, mainly in China

> > >y >

Benchmark of the PCBs and IC substrates industry in China
with several awards for environmental protection, safety,
education and social matters

A Factors for competitiveness: High-end production in China
combined with European innovation and governance as well as
absolute quality and customer orientation

33 AT&S Market & Tech Update 2021 Ch O n g q N g




AT&S
SHANGHAI| OVERVIEW

Location: Shanghai Xin Zhuang Industrial Park
Investment: EUR 900.4 million
Lot size: 121,600 m?

Floor area: 129,143 m2
Workforce: >4,500

34 WPRAY Market & Tech Update 2021
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AT&S CHONGOING ————— =
OVERVIEW B Substrates

Location: Chongging LiangJiang New Area
Investment:  EUR 991.5 million
Lot size: 125,768 m2

Floor area: 191,796 m?
Workforce: >4 500
Products: IC Substrates/Modules
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AGENDA TITLE

01

02 Shanghai/Chongqging expansion
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Miniaturisation

Increased computing power and data handling

Modularisation

Integration of additional functions at same or reduced form factor

Faster signal Speed and low Latency

FO / .3_;;.‘::» Handl ing high data vol ume(5G,
InnOVatiOn ‘. Power & Power Efficiency

Reducing non value Adding electrical loss

Manufacturing of the Future

Efficient and flexible Manufacturing under reduced resource consump‘;:‘; h

)
e




TECHNOLOGICAL EXPANSION IN SHANGHAI

A Established as a leading supplier of the latest technology generation
A including mSAP printed circuit boards and embedding technology

A 5G-powered digital economy catalyzing the high-end HDIs market
A 5G roll-out drives the need forhigh-e nd PCBs for smart phonedés mainboards and
A 5G enabled autonomous driving and vehicle-to-X communication triggers additional demand

A Covid-19 unleashed a disruptive change in consumer behavior that favored HDIs

A X-from-home continues to drive the needs of smart phone, tablet and wearable devices

A Automotive sales continues to recover as consumers shift away from public transportation and ride sharing
C

/g
b o
\
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CAPACITY EXPANSION AT CHONGOING Il

On the way to becoming one of the leading high-end ABF substrates producers

Dec 30, 2020

==

/: »: -
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ONE OF THE MOST MODERN
IC SUBSTRATE PLANTS IN THE WORLD

Process steps: 420
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BRAARRRRRARBARRE
BRRBRRRRBRRBERE

Market & Tech Update 2021

AT&S
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GROWING DEMAND FOR ABF SUBSTRATES
DRIVES CAPACITY EXPANSION

Chongqging | and lll excellently executed

ABF substrates output capacity 560% 11 580% A CHQ I: Running on full capacity since Q3
2020/21

A CHQ llI: Currently in the installation and

230% S e .
gualification phase

190% L2x

/ .

A Production will already be starting in FY

2021/22
7
A Additional G 200 M i n\

Equipment move Process and equipment Full capacities on

in and mstallatlon charac‘terlzatmn stream A Fu” Capacities availab|e W|'[h the
beginning of CY 2024 (Q4 2023/24)

>

Start main building
structure CHQ Il /

Cemﬁcatlon Addmonal capacities out

of phase IIl (CHQ Il
DecisiunfanCsubstratesJ Additional capacitiesout/ P (cHam

expansion for HPC of phase Il (CHQ)

Chongaing | [ | Additional output capacity due to
.Chongqing I investment increase and earlier

production start in CHQ Il

vy
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CHINA - ONE OF THE CORNERSTONES
OF AT&S GROWTH STRATEGY

Plant Chongging

China
Chongging Plant | P Multilayer .' EE EE EE !E

Embedding
A Substrate I ——

Substrate

42 FAEAY Market & Tech Update 2021



THANK YOU FOR YOUR ATTENTION
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VIRTUALITY, VARIETY, VIRTUOSITY |
AT&S CORE DEVELOPMENT AREAS

Hannes Voraberger
Director Research and Development

April 14, 2021
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9,5%

R&D Quote

(corresponds
a 94,8 Milli

326

Patents
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R&D

Headquarters Austria

Development up to
ser'};es production at the
production sites.

30,8%

Innovation Revenue
Rate*

& Fraunhofer M C _

-
.

3 3

L

48
X e

€hndl " Mmec  SILICON' |
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= iNeMI
V7 s pePeEs N

Status: FY 2019/20
*Share of sales of technologically innovative products made in the
last three years




DRIVERS FOR
DEVELOPMENT AT AT&S

Sustainable manufacturing and operation of electronics.

Digitalisation Electrification
Data Data Power Power
generation processing generation transformation
Data Data Power Power
transfer analysis storage efficiency
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MICROELECTRONICS: BASIS FOR DIGITALISATION

Electronics and Innovation

Increasingly digital networking

Additional functionality

5GmmWave vs. LTE

A 100x higher data throughput
A 100x more connections

A 1/30 of the response time

50 F\L.AY Market & Tech Update 2021

Edge & cloud computing
Big data / data centres

Summit, the current fastest computer
creates:

148,6 Peta (Billiards)-FLOPS* =
148.600.000.000.000.000 arithmetic
operations / second

* Floating Point Operations Per Second

Autonomous driving

Drugs development

Forecast of weather / natural phenomena
Robots, VR, gesture recognition

Autonomous driving

From Level 2 (= today’s standard) to
Level 5 (fully autonomous):
4000-times computer performance in
the car



DIGITALISATION
AND
ELECTRIFICATION
WORK TOGETHER

MICRO-
ELECTRONICS
BUILD THE BASE
FOR IT
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AThe world wide web consumes i
total as much energy as the whole
aviation sector. i

Dr. Ralph Hintemann, Berliner Borderstep Institut

Electronics = basis
for digitalisation

Electronics = basis for
efficient electrification

Latest semiconductor technology (7nm node) enables 35-40%
higher computing speed at 65% lower energy consumption (vs. 16nm)

(2019 VLSI Technology Symposium, Kyoto)VLSI= Very Large Scale Integration



AT&S DEVELOPS THE CONNECTION
SOLUTIONS OF THE FUTURE

Future 5 core development areas

Miniaturisation

Increased computing
power for rapid data
processing

Increased speed /
low latency

Transport of larger
amount of data

(5G, autonomous
driving, &)
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Modularisation

More functions in a
smaller space

Power /
Power efficiency

Reduction of electrical
losses

Manufacturing of
the future

Efficient and flexible
production with
reduced resource
consumption




AT&S INNOVATION PROCESS AND R&D ORGANISATION

DEVELOPMENT PRODUCTION
STAGE 3

IDEA GENERATION IDEA EVALUATION CONCEPT STUDY
e

STAGE 1 STAGE 2

e

o— ® @ . . O

Innovation Gates Capability Gates

Product-/Process Product-/Process
Development Realization

Series Ramp-Up Series Production

TDI SHA (Mobile + Automotive)
TDI CHQ (Substrate)

R&DCentreLeoben (gen.)

R&DCentreCHQ (Substrate Packaging

TDI Leoben (Automotive, Industrial, Medical)
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MINIATURISATION AND MODULARISATION:

Package will become important driver for enhancing performance of electronic systems

®) Bridging the Gap Between semiconductor and PCB level, IC protection, testability etc.

m) Shift of system integration from die to package level!

® From IC “shell” to performance enhancer!

[-+] 3
g Feature sizes of PCBs
1]
>
3 NN |
- N A ; Interposers
g S Ball grid arrays Fan-in WLP 0
Q . 3DbIC
He @ SiPs = FC BGA 7 TSV
o ; PoP 4
g / FOWLP
3 » : ' More SiPs I
Z Surface Mount - a ¢
Through hole  SOP, QFP,PLCC CSPs/BGAs “ -
DIP,PGA .

Feature sizes CMOS

Mature E Emerging

1970 1980 1990 2000 2010 Today
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5G 1 _DRIVER FOR INCREASED SPEED / LOW LATENCY

Miniaturization
Thermal Loss Reduction Edge Computing,

Active Antennas,
Management mmWave, Massive CLOUD(datacenter) Network Slicing etc.
MiMo, Small Cells etc.

Integration

FOG (Connectivity, Storage & Computing at the edge)

. Network Provider Back End Mid End .
Communication (Infrastructure, Base (Backhaul; Point-to (Active Antennas, Small LeoHEn Eelacanducoy
Satellites ! ! y (End user Devices) (Chipset, Modules,...)

station, Cell Towers) Point, Antennas) Cells, Indoor Cells)

e W bl 8 H =
= .
= Z-interconnect = Low Loss Materials = Ultra Low Loss = Ultra Low Loss = Low Loss Substrate = Low Loss Substrate
= Center Core = High Layer Counts Materials Materials Materials Materials
Embedding = large Form Factors = High Layer Counts = mSAP = mSAP / SAP = |C substrates
= Extreme Layer Counts = |arge Form Factors = Embedded = Embedded = SAP
= Large Form Factors Components Components = AjOP
= Low Loss Materials = Thermal Management = Dielectric Thickness = Dielectric Thickness
= Dielectric Thickness <20um <20um
<50um = | /Sdownto9/12 = |/S<9/12
= |/S30-30
< Required PCB Technologies >
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ENABLER TECHNOLOGIES IN PCB

(IRH

PR R

ook el T 1 0N
"ﬁW'wm |

R PR » Eig
mmmmm J it AT&S Patented

Feature Feature Feature
Component underneath the antenna structure Fully exposed HF antenna (in 2.5D area) Air gap beyond & underneath the antenna layer
No solder joints between ASIC & antenna Metallized cavity Metal shielded air cavity
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