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Semiconductors Enabling loT
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Smart Driving Smart Industry Smart Home & City Smart Things




* A global semiconductor leader

+ 2017 revenues of $8.35B with year-on-year
growth of 19.7%

« 2018 revenues of $9.66B with year-on-year
growth of 15.8%

- Listed: NYSE, Euronext Paris and Borsa
[taliana, Milan

@® Research & Development
@® Main Sales & Marketing
@® Front-End

® Back-End
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Approximately 45,500 employees worldwide

- Approximately 7,400 people working in R&D
* 11 manufacturing sites

»  QOver 80 sales & marketing offices

As of December 31, 2017




. Telecom Cloud
((( ‘))) industry . industry

Lower barriers Lower barriers
to be connected to create new services

The 3 Key Industry Players Enabling loT

Lower barriers
to product creation

a8, Semiconductor

= industry




Allowing New Industry Sectors
to Benefit From loT




Markets Dynamics mm

Traditional
markets

loT markets




Make it Easier to Implement

loT Product Development

Create your Select o Build o Refine e Get ready
SmartThing  your functionality  your first prototype  your idea for market
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STM32 Nucleo development boards

@¥® STM32 Open
‘ S Development
. Environment

Build your prototype
and starl your SW development

‘II Now Weeks Months Your Goal!



50 Billion Devices in loT + Cloud + Al
Will Enable the World to Sense, Think and Act
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loT will robotize the WORLD !
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Make it More Secure ==
Distributed: Block Chain for loT

Smart Contracts, Logistics, Authentication...

Centralized

EC
o

HW &/or SW Enforced Security

011100101001

Register new
devices

011100101001

IoTProtocoIs'( ClOUd )

CoAP(S) Y
MQTT(S)

011100101001

Negotiate to
exchange power
011100101001 | \ith other devices

Web Protocols
HTTP(S)

loT Node

M Smartphone /

011100101001 | Authenticate
O remote users

Gateway




Make it More Intelligent

Al everywhere

Cognitive & Autonomous thinking...on the way!




Data Challenge
Cloud Predictive Maintenance

 Total Data Rate: 320 KB/sec, N
leading to 27.648 GB/day for
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Data Challenge
The Cloud Voice Recognition Example

KLINT FINLEY BUSINESS 06:08:17 12:08 PM

S5 HOW GOOGLE COPES WHEN
o IEITCNTAOR) ENOLGH

If any android user would use 3 mn of voice recognition
they would need to double computing power into the cloud

Source: Wired, Aug 2017



The Sustainability Challenge

‘Tsunami of data’ could consume one
fifth of global electricity by 2025

Billions of internet-connected devices could produce 3.5% of
global emissions within 10 years and 14% by 2040, according to
new research, reports Climate Home News

[he communications industry could use 20% of all the world’s electricity by

2025, hampering attempts to meet climate change targets and straining grids
as demand by power-hungry server farms storing digital data from billions of
smartphones, tablets and internet-connected devices grows exponentially.

He expects industry power demand to increase from 200-300 terawatt hours
(TWh) of electricity a year now, to 1,200 or even 3,000TWh by 2025. Data .
centres on their own could produce 1.9 gigatonnes (Gt) (or 3.2% of the global [

total) of carbon emissions, he says. '

[ —— v v ’

A 2016 Berkeley laboratory report for the US government estimated the
country’s data centres, which held about 350m terabytes of data in 2015,
could together need over 100TWh of electricity a year by 2020. This is the
equivalent of about 10 large nuclear power stations.

Source: The Guardian, 2017
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The Privacy Challenge

PRIVACY ON THE CLOUD
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B An Oregon family’s encounter with
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g Amazon Alexa exposes the privacy
problem of smart home devices

By Youyou Zhou - May 25, 2018

Here’s the latest nightmare scenario for the tech-phobic: A woman in Echo woke up due to a word in background conversation
Portland, Oregon found out that her family’s home digital assistant, sounding like ‘Alexa.” Then, the subsequent conversation
Amazon’s Alexa, had recorded a conversation between her and her ~ Was heard as a “send message” request. At which point, Alexa

= i 5 = . 2 L a» = -
husband without their permission or awareness, and sent the audio said out loud "To whom?” At which point, the background
conversation was interpreted as a name in the customers

contact list. Alexa then asked out loud, “[contact name],

recording to a random person on their contacts list.

right?” Alexa then interpreted background conversation as
“right”. As unlikely as this string of events is, we are
" I evaluating options to make this case even less likely.”

fe.augmented Source: Quartz, May 2018




Al-loT: Distributed Intelligence

Connectivity | Sensor Data > Connectivity

|  Sensor Data >
, Sensing & < Actions | , < Actions | .
Security Actuating Security Security
100 Sensors 10,000 Sensors

Lys

Neimionasiv ‘ Processing Connectivity/Bandwidth
Requirements Requirements




ything More Cognitive and Interactive
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Artificial Intelligence: The Big Wave

Centralized Intelligence

I(oT Devices Gateway
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Al @ The Edge

Al Enabled Gateway Cloud \
loT Devices
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Example of Al for the Node

ISSCC Feb 2017

ST ORLANDO 2.9 TeraOps per Watt
Deep Convolutional Neural Network SoC in 28 nm FD-SOI

for Intelligent Embedded Systems



ST Roadmap for Al @ the Edge

Low Viedium
2) © -l L

* Sensor analysis * Audio & sound «  Objects detection / classification / tracking
« Activity recognition (motion sensors)  Speech Recognition « Natural Language Understanding / Speech
» Stress analysis or attention analysis  Object detection Synthesis

10s MOPs GOPs 0.5-1 TOPs 1-2 TOPs

From IP embedded in MCU/MPU to dedicated SOC
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Smart Shoes
Human Activity Tracking
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Making it More Friendly
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From professional ‘ \
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Summary

The Internet of Things Continues to Evolve

@ Connect @

Create unique
solutions providing
value to stakeholders

through access
transformational °

Lyy ® Compute

life.augmented Source: IHS Markit — topical report 2018



Summary
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— ST Connectivity Solutions

— ST HW/SW ecosystem & Tools
— ST Secure HW/SW solutions

— ST Artificial intelligence in the node

— ST Intelligent Sensors for User Interfaces




Partner Program

Ecosystem of partners to support our customers
Embedded Software

Software Development Tools
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(#) Hardware Development Tools
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| Cloud
Components and Modules

. 21 2 Partners
The “Partner Program” promote collaboration
between ST and Authorized third party Products/Services

<7 Companies in the area of Marketing, Technical Vid
.‘ ” Support and Business 133 0e0s

May. 2019



Thank Youl!

ST stonds for
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