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We’'re at the dawn of the
next industrial revo
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Semiconductor Industry Revenue ($B)

1,200
2030
Semi forecast = $1T —‘
1,000
2018 —
800 Machine generated data surpasses
human generated data
Semi revenue = $466B
600
2002 —
First Blackberry
- smartphone introduced
400 1990 Semi revenue = $141B
Global PC sales
surpass 25M units
Semi revenue = $50B
200
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Al ERAWILL BE BIGGEST AGE OF COMPUTING



NO BUSINESS IS SAFE FROM DISRUPTION
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HOW DO YOU THRIVE IN
THIS KIND OF WORLD?




-~/

— Strategy
or
Culture?

~

~
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“lET S FIX THE NIIMBERS FIRST AND
- WORRY ABIIIIT CULTURE J:A]IH”
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CULTURE EATS
STRATEGY FOR
BREAKFAST




STRATEGY IS ABOUT INTENTION.
CULTURE IS ABOUT HABIT.
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CULTURE IS BELIEFS AND VALUES

QIARRRRR.
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CULTURE IS THE ENVIRONMENT IN
WHICH YOUR BUSINESS THRIVES.

OR WHERE IT DIES.




CULTURE INSPIRES INNOVATION
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Core of the Innovation!




We are Living in Exciting Times

17 INTERNETor 2 | [ How can WE
%] ¢NG.S©‘> enable these
Y = o = inflections with
= Personalized
loT and Big Data 3D Printing Medicine

Want to Know
My Future?

FOR
Sustalnable

Growth?

Flexible Displays Genomics Robotics Drones

APPLIED
MATERIALS .«

Ql
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Materials Engineering Enabling Global Inflections

— Applied’s Core Businesses - New & Adjacent Markets

== Semiconductor
Systems .
Printi

s e

ng WY Sciences

The

TIME

Want to Know
My Future?

‘.‘

EV and Energy Flexible
Storage Displays
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Data Generation By Category (ZB)
ENABLED BY

P = New architectures

2018

MACHINE > HUMAN 'PERFORMANCE
CROSSOVER New structures / 3D

DATA-CENTRIC WORLD

APP-CENTRIC WORLD :(I\DI?USTRIAL

New materials

New ways to shrink

55 ,
30 o
- 13.8 N Advanced packaging
3 = IR HUMAN . .

2015 2016 2017 2018 2019 2020 2021E 2022F 2023F 2024F 2025F NEVV |NDUSTRY PLAYBOOK
SEMI GROWTH NO LONGER LIMITED BY HUMAN CONSUMPTION gol Lo o s B lsaille

THE MOST™ = World’s #1

EXCITING Gl semiconductor and display equipment company

Industries on Earth

- WHAT WE DO

B "’ $17.2 billion $2.2 billion >13,000
We make the equipment that makes™ = revenue ,O R&D spending ©) patents
the components that change the world. 1
- 3 . . ]
; \\‘? g ‘ AMAT stock Headquartered 7\ ~19,000 employees
. t " ' listing on ::z| in California’s 64 91 locations
= = J NASDAQ il Silicon Valley In 18 countries

APPLIED
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World's #1

semiconductor and display equipment company

$17.2 billion {}  $2.2 billion =% 13,000
revenue @O R&D spending -g patents

AMAT stock Headquartered

a1 juart ~19,000 employees
‘ listing on E:::‘ in California’s 91 locations
‘I NASDAQ Silicon Valley In 18 countries

APPLIED
MATERIALS «

a
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Applied Materials at IIT Bombay

Exploration Cgi

Benchmark
Academia - Industry partnership
CLEA
2011 Applied Materials’ visionary initiatives, continued
investments and collaborations at |IT-Bombay have
INUP & NCPRE established a global benchmark in industry-academia !
partnerships; and enabled key developments for next |
2010 generation nano-manufacturing solutions. Applied
st industry partner.”

. Materials is IIT Bombay'’s foremo

CEN, and Sponsored
Research

2006

Dr Devangd Khakhar
Director, IIT Bombay

Now with:
IT Kanpur, IIT Delhi, IIT Chennai, IS¢ Bglre, T

Hyd...

Capacity Building for Semiconductor Ecosystem
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Capacity Building for Semiconductor Ecosystem

Industry-Academia engagement

W L7 ‘:*;i‘,‘

World's most édvanced 300mm R&D lab

S300M invested in past 3 years Global Engineering Center

APPLIED VENTURES

ﬂ == H|={p I >$250M assets
@ MEVISPAECEI  under management

APPLIED VENTURES >30 active companies

Engagement with SAFAL, Indian Accelerators
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|ICAPS

Comms Auto Power Sensor

- Another Market Inflexion...
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Innovative ICAPS Technologies Transforming the Edge

Advanced CIS, professionai-
] -

qualitycamera and video
- o

Photonic d’em

for 3D imaging

AS sensorsfor

oonioring

m{.‘l..* ¥

RF technology for vehicle-to-
everything communicatioy-// O

Z
=
-
e

‘ Power technologies

extend range
Radar, LIiDAR, ultrasonic and image

sensors for automation and safety
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Reducing Pixel Noise with Surface Engineering

High-value problem Solution
Defect sites at the pixel surface are Low-damage etch followed by silicon regrowth with embedded charge sites for defect passivation
sources of pixel noise

DTI surface engineering module Device value SNR

A @ Lowerdamage silicon etch |
» . 0 o
: @ Sidewall oxidation consumes damage layer >350%
: @ Selective removal of oxide
: @ Doped epitaxial silicon regrowth
o @® Millisecond anneal embeds passivating charges
#1
|
; } Baseline Co-optimized

Products co-optimized
Centris® Sym3® Via Etch

Centura® RPO
R Signal Sensitivity Centura® RP Epi with Siconi®
B Pixel Noise ~ i, Vantage® Astra® DSA
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BIGGEST

Computing Wave Yet

Connecting & stacking dies
Maximize system-level performance

1,200 L [
Semiconductor Packaging
1,000
Package stacking
Form factor (area/thickness)
800 Power (battefy_life) Hybrid-bonding

Package mounting on PCB
600 Protecting and connecting dies
from outside world

400 / ) Fan-Out RDL + Cu Posts

Semiconductor Industry Revenue ($B)

200 Flip-Chip (Bump)
0 e ERA 1 : Mainframe
1980 1985 1990 1995 2000 2005 2010 2015 2020E 2025F 2030F
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Organized to Address Packaging Challenges

Unit process
leadership and
broadest portfolio

+ Focus on enabling + Co-optimized
technologies

valuable inflections

Metal Dielectric
Deposition Deposition
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Heterogeneous Integration

Etch Planarization Inspection Advanced Substrates

¥i' Uniquely positioned to capture
A D growth from inflections B i oy Yol
Wafer Partnerships

and Panel
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Key Take Away for building Innovation Ecosystems for
Semiconductors

0 Build a Culture of Innovation

‘ 0 With Customer at the Core

a Build Capacity

0 Capture Opportunities Creatively




3

Ashwini-K Aggarwal, PhD, FIETE
& Accomplished Government Affairs/Marketing
Professional | Director-GA, Applied Materials/ Pas...

m xIAshwini
u XITVinspires

®




~ Hyperconnectivity
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NO BUSINESS IS SAFE FROM DISRUPTION
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WE MUST.LEARN HOW TO.LIVE WITH
UNPREDICTABILITY AND UNCERTAINTY.




"It Is not the strongest of the
species that survives; nor
the most intelligent that
survives. It is the one that is
most adaptable to change."

CHARLES DARWIN




Ko

— Strategy
or
ulture?
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CULTURE EITHER DRIVES OR
DRAINES PEOPLE’S ENERGY
AND MOTIVATION.

QIARRRRR.




“CULTURE ISN'T JUST ONE ASPECT OF
THE GAME, IT1S THE GAME’

Lou Gerstiier - former turnaround CEO at IBM
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