|

Smart Building

Filippo Colaianni

&

life.augmented

ST Technologies for

SRA Technical Marketing Manager

Smart City, Home and Building Automation

IPCEI Microelectronics and
Communication Technologies



We are creators and makers of technology

$17.3 billion revenues
in 2023

m Over 50,000 employees
of which 9,500+ in R&D

. Over 80 sales & marketing
“3my offices serving over 200,000
B~ customers across the globe
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@ Signatory of the United Nations Global Compact (UNGC)
<= Member of the Responsible Business Alliance (RBA)

As of December 31, 2023
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Where you find us
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Enabling the evolution NN A 4
. - of industry towards T
Making driving safer, y g g R\ttt | N
smarter, safer, and )8 WA
\ greener, and more < s

more efficient — TTW
factories & |
workplaces

connected

Making homes &
cities smarter, for
better living, higher
security, and to get
more from available
=< resources

Making everyday
things smarter,
connected,

and more aware 3
of their surroundings
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Smart city trends

More connected

Smart city and home devices
connect to one another and to the

More efficient
Higher efficiency at all points in

Power & Energy

\ power generation and distribution cloud
= » , More efficient power consumption .
\ P P All communications are secured
h eSS ‘ More aware - | | |
Smarter and more efficient energy use Sensors are collecting information More intelligent
about every node in the city Using all available data to adapt

Digitalization Homes are adapting living infrastructure and services for the
conditions to optimize comfort and benefit of the citizens

energy saving
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EV Solar
charger wind
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Sensoring and connecting the world around meters light
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Home & buildings automation
Application use cases

Microelectronics enables smart home applications : Enhancing Quality of Life and Energy Efficiency

HVAC, Smart Light and Smart appliances
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Evaluation platforms Energy Management system
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Processing Sensing & Electric Vehicle charger

Actuating R

~ Smart Meter and Renewable Energy management
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: Power & < Signal
Connectivity | Energy Conditioning
Fg Management & Protection
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Presence and Occupancy detection

Structural health monitoring and

Air quality Monitoring (temp., humidity, CO2, ..)
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Home & building
Energy savings (1/2)

Residential & commercial lighting, HVAC and appliances
use >50% of total electricity consumption
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Energy Saving From Class D to Class A+++
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From analog to digital
From AC to BLDC control

Digital consumer power supply
>7O% Efficiency > 98% in run mode

Energy Saving Sir:1gle Bo)VAeTo)\V/=T gt Neg )i

W 8
Yy L

Electronic lighting
= A >80% From incandescent bulbs
B SR to LED lighting
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Silicon Carbide Technology
Energy savings (2/2)

SiC reduce energy consumption and improve efficiency in Smart
Home and Building automation

Higher breakdown voltage: x10
Lower ON resistance & losses

Higher voltage and

Higher operating temperature

Smaller devices and Higher switching
Frequency; Lower switching losses
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'8 Power Supply and Adapter
~ Reduce Energy loss, improve

‘ %( efficiency
; ;5 |
B Inverter for Solar Panel

4. Battery energy conv. and reduce loss
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B > Appliances
/“ Reduce Energy Consumption
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Si 4+ C = silicon Carbide a
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Eletric Vehicle (EV) charger
Faster and more efficient charger

Energy Storage System
Battery charge/discharge efficiency

HVAC Systems
Efficiency motor and power



Smart Meter
e-meter, gas and water

STMicroelectronics is leader in smart meter with technology solutions

covering all smart grid building blocks

ST solutions Real time consumption, quality and outage info for providers
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Microcontrollers -
& Security « Two-way communication and power flow
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'{ 1 | &Sensors

Electrical infrastructure, distributing electricity efficiently
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Accurate Consumer energy measurement and regulation (Smart

w e ois | Motor Drivers mete‘rs) with more flexible tariff schemes and billing
I Power « +165 million smart meters with ST inside
conversion * Rank #1 in power line communication
TTHOURVETER Metrology ICs W ° + 20 years experience in smart grid with key utilities,
Connectivity manufacturers, industrial alliances, and standardization bodies
\ solutions | . Mostffield-proven, integrated, performing flexible, and future-
proo
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Smart home
Energy management System

Energy Management System increase Energy Consumption Awareness,
optimize electric loads and distributed energy resources usage

Meter-to-home

AMR / AMI
= Energy

Management
System
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PLC/KNX and Wireless to create a hybrid network for a home energy ecosystem
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Home & building
Presence and occupancy detection
Global occupancy sensor market 2022 $2.1B with CAGR of 12%, with

North America region expected to be most opportunistic market with
accumulating 38% revenue in 20221 USD 6.6 Billion by 2032

Energy Efficiency Enhanced Security

Convenience and
Accessibility

Personalized Comfort

P ection &
ion

resence det
localizat
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1. Source: Future Market Insights: https://www.futuremarketinsights.com/reports/occupancy-sensor-market




Presence and Occupancy Detection
TMOS and ToF Sensors

Ultralow power consumption (W) Touchless control with gesture

Wide Field of View . .
) : Passing-by detection

Adjustable range & FoV with lens .
People counting

Wak h
ake up the system Ranging (distance)

Passive sensor : . .
: a1 \ Active (transmit and receiver)
Detection by IR heat R Complimentary Technologies —" Detection by IR light
L N Sgnse\

TMOS + ToF can be used to reduce power consumption and solve corner cases for gesture, people counting, and other applications.
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Building & Home Control

presence and movement detection

Presence detection improve energy saving, for better user experience:

smart light, smart speakers, wireless sensors, alarm system
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T Application Features
« Room occupancy management
* Multi-room management
« Room mapping for improve user experience

po - » Connectivity with smart home and lighting control
T — systems
* Presence and movement detection
« User detection & interaction with the device
TMOS Value Added ToF Value Added  Application Requirements
Embedded algorithms for Presence Touchless Control with Gesture « Low power consumption (battery operated)
Detection Scene Understanding « Long range and wide field-of-view
Wide Field of View Passing-by and « Touchless control & live user location

Other ST Technologies:

m Microphone with SSL, Voice interaction, beamforming
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Presence Detection Solutions
Application use case

i
e 1
n«'-)x'{-- ;
ake up\
Stop

Wake-on Walk-away Passing-by Multi-human
approach lock filtering Wake on stop detection

« Building Human Occupancy Sensor » User Interface : smart display, thermostat
* Door People Counting Sensor * Access Controls

» Parking Space Utilization » Smart Devices (i.e. speakers)

» Elevator » Appliance

* Retail Store Analytics * Retail Store

« Safety + Security

Lys 14
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Infrastracture health Monitoring

Monitor infrastructure for predictive maintenance LTE-() Sneior Y sigfox  LoRa

Microphone

Enhanced Safety:
Early Detection of Problems
Real-Time Alerts:

Ultrasound

Temperature Noise Vibration

Inclinometer b ccure RO

Increased Longevity of Structures
Preventive Maintenance
Data-Driven Maintenance Schedules
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Cost Saving
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A comprehensive ecosystem
to accelerate solution development

Partner

Technology Refer. Design ‘— Program
Low power, small form Wide range of ,’ ﬁ
factor, high performance & EVALUATION and DEMO o - :
smart chip boards He-ouamen H’*
GP MCU & MPU, o Cloud dashboard and
SISV | SW compatibility Prototype and mobile app Service Integrator
MEMS & Optical sensing across our System solutions —
solutions product portfolio optimized for key i I Cloud and Service
y application ' Provider
Connectivity desi

Discrete &

Power Transistors

Analog, ncusral & |

System Integrator

@a
M _

Power Conversion ICs @%® STM32 Open
o e
ASICs based on ST
roprietary technologies N
broprie.ary J sTM32 NI
Cube Al

RF expert and
Module Makers

N N
sTm32 N
CubeMonitor STC“SSEA’;

HW/FW products
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Takeaways

Smart Home and Intelligent Buildings: Enhancing Quality of Life
and Energy Efficiency

Deploying smart home and building automation applications requires a

challenging mix of technologies

Semiconductor enable Smart Cities and Smart Home, with
connected, secure & low-power ICs

. -
e ¥ N >,

ST offers a complete portfolio of products, solutions & ready-to-go
ecosystem in collaboration with our partner
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Our technology
starts with You

For any doubt or request of information, please contact filippo.colaianni@st.com

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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