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Megatrends Shape Our Future KYI

Demographic dynamics )

* Population growth

« > 8 billion in 2030 (+1.2 billion vs. today)
» Urbanization

+ 280 million people live in megacities, today (>60% of the world’s population will live in cities in 2030)
gl ©+ Population aging
* The 65+ generation will nearly double worldwide by 2030 (from 7% to 12%)

Rising energy
consumption

J
\
Scarce resources
N Demand for
* Geopolitics | o _ energy efficiency
+ 70% of global oil and gas reserves are located in just a few countries
o ) and renewable
 Oil price fluctuations
* Finite oil and gas reserves SIS
J
Climate change )
Demand for
« Climate goals “clean” energy
* Political programs aimed at long-term reduction in COzemissions
_/

Sources: U.S. DOE (Department of Energy - http://energy.gov/), U.S .EIA (Energy Information Administration - http://www.eia.gov/) 2



Three Pillars to Sustainable Energy Demand IYI

... Electricity consumption rising, even in a slowly growing global economy
(from 20,300 TWh in 2008 to 33,000 TWh in 2030)

Sustainable Energy Demand

Optimization of Efficiency increase Smart Grid
energy sources mix

Source: U.S .EIA (Energy Information Administration - http://www.eia.gov/)



Increasing Energy Efficiency KYI

Electronics is the key for reducing global power consumption, with the ability
to save an estimated 27% of energy savings from now to 2030.

. WW Electricity Today’s Saving
Application Examples Consumption Potential
Power supply: 0
»Stand-by & active Up to 90%

mode
Electronic Ballast Lighting Up t
0 80%
LED, HID, Dimming ... 21% P
Factory automation
Process engineering

Heavy industry

Light industr
¥ y Motor Control Up to 40%

Transportation: 5509
=Train, car, bus, ...

Home appliances:
=Fridge, white goods
Air conditioning

Sources: U.S. EIA (Energy Information Administration), STMicroelectronics



Energy Efficiency Optimization

Advanced Semiconductor

Technologies
Increasing power density, switching frequency and

efficiency

Smart Systems e Ninomenc N Bt

Combining adva_nped sensing, digit.al real-time— Anslog Front | Low Power

monitoring, efficient power actuation, hybrid B sensos B e
technologies and packaging %

Power Actuators: SiC, GaN, Power MOSFET, IGBT

N-epi Layer

Energy Storage:




Global Switch to Energy-Efficient Lighting KYI

Buildings consume over 40% of total energy
and produce 21% of CO:zin the EU and US

Typical office energy consumption

Cooking Water
1% >~ heating
5%
Lighting is a major target of energy \Heating,
efficiency improvement in buildings Cooling /
HVAC
Other uses 26%
17%
: : : Office
Lighting energy consumption can be cut by 60-80%  cquipment_” Refrigeration
through upgrades to efficient lighting systems 8% A%

The replacement of incandescent bulbs offers a huge energy-saving opportunity

* Reduced CO, emissions by approximately 15 million tons per year

* Energy-saving bulbs can reduce a household's total electricity consumption by 10-15%,
saving the EU some 40 billion kWh a year (roughly equal to the annual consumption of
Romania)

Sources: U.S. EIA (Energy Information Administration), STMicroelectronics



Innovation = More Light / Less Power [7[

Luminous

efficiency o ICs for energy-efficient lighting systems:

=  Power Transistors -
= Lighting Controllers ICs M ¥

HID >120 /W . -
" = Microcontrollers \L -
i 4 " ’;

— ) = LED Drivers
LED >100 Im/W ?
X

Switching bulbs to CFL lamps in EU could save 11.5 TWh (2025)

Solutions for signage, backlighting, building, street lights:

= Electronic Ballast for Tube Lamp = LED Street Light Driver
80% power savings with Solar Energy Charger

250W HPS Lamps 108W LED Lamps

» Signage Panels
Switch-off non active LED
80% power savings

Filament 15 lm/W
™\

¥

Source: STMicroelectronics
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Home Energy Savings via Smart Systems IS7]

Lighting . WaShing | Smart System for Motor Drives
Dimming - Machine -
Power Modules
Electronic 25%3 . —_— Sthernet
. . nergy Saving ' | Unit erne
ng htl n g - 40% SPc.)twher CTS} ;ISWLZ,S
.a Energ Seving s
= ' N\ J, i
(o 1 ransceiver
LS Refrigerator e\ o)
s == Ea
80% . J

Energy Saving

The Italian Scenario

. *Single home consumption would be
Energy SCVING reduced by 1 MWh/y

*Total residential sector saving by 27
. TWhly
Digital
30% 1 <= Congumer :
Aip Saving g ...equivalent to 4 x 1 GW
o V Nuclear Power Plants
Conditioning /%
Energy Saving
EU new Energy Class for white goods Keeping Stand-by <1 W can reduce EU power
will allow 51 TWh savings by 2020* consumption of 35 TWh/y* by 2020
*yearly electricity consumption of Portugal + Latvia * today ‘s Denmark yearly electricity consumption

Sources: U.S. EIA (Energy Information Administration), STMicroelectronics 8



Smart Grid: Step Forward in Efficiency IYI

Home and
Integrating distributed Building
renewable energy sources Automation
Power
Plant \ Smart
Factory § Metering

automation

Enhancing customer
awareness of Energy Usage Renewab
le Energy
g
—
— 9 =
——

Reducing grid losses through peak shaving

by enabling Demand Response programs
Plug-in Hybrid

Smart : _
Street Lighting Electric Vehicle

... Efficient Energy Generation and Distribution combined
with Advanced Monitoring and Control



What is a Smart Grid? IYI

Power ... I’'s more than just smart meters!
Generation

Consumer

‘Information Infrastructrure ”E’b

o
Traditional ' -H,,f:“ C}@ ﬁ
power plants )
‘ . megabytes of data to move... ,
Solar ‘ | Smart house
generation
Multi-Way Communications and Power Flow
i TR )
‘ \..megawatts of electricity efficiently ‘%

Plug-in vehicles

Industry

In-House @ectrical Infrastructure )
Generation

... Internet of energy
10



Growth Engine: Smart Grid Technology IYI

Before

Information

“ Power

... the intelligent power network of
the future

= Improving US grid efficiency by 5% would be equivalent to cut fuel use and carbon

emissions of 53 Mu cars (Research sponsored by the U.S. Government)

11



What Makes Up the Smart Grid? IYI

= Sensors and controls
= Two-way communications
= Applications and information technology

= Consumer and end-user electronic devices

12
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Enabling Technologies in Smart Grid IYI

Electrical Infrastructure

Renewable & Power Conversion Metering & Automation

Smart Meters
Advanced Metrology ICs

Real Time Clock with embedded anti-tamper
features

Flow sensor

Photovoltaic
Dedicated ICs for smart junction box
DC-DC ICs with embedded MPPT
Thin Film Technology for PV panel

Efficient Power Conversion Building Automation

REaSe anq DC_PC ggchters 1Cs --enab”ng Sensors: MEMS, Temperature, Pressure,
New Materials (SIC &GaN) Smart Grid ‘ Magnetometers, Touch sensing, INEMO
Advanced power transistors e Intelligent 1Cs for Motor Drive S
-Mobilit 8-32 bit MCH A Connectivity
SR Y Ultra low power ) 3 . .
Hioh pedl ’ ) Wireless Connectivity ICs
. . . igh performance , L : :
Plug-in Hybrid Electric Car Embedded Connectivity & ZigBee SoC with SECHEEE
: Sub-Giga Hertz Transceivers ICs

Security

Power Conversion ICs for Battery

Bluetooth Low Energy ICs
Management, Charging and Load Balancing b

Near Field Communication (NFC)

Power Transistors, Power Modules &
Advanced Packages

Wired Connectivity
Power Line Modem SoC
Ethernet Transceivers ICs

USB Transceivers ICs

Information Infrastructure

All the trademarks and logos are the property of their respective owners 13




Smart-Grid Technology Convergence

Solar Panel

Connectivity,
SenSing and Control Home Controller &

Multimedia Gateway

Lighting control

Vehicle to Grid

¢

Home and Building %
Automation ’

S ‘r“* Smart Appliances &
load management

Smart Meter

P Remote patient care
and monitoring
BodyGateWay i

‘ \,.‘ ....................... Care Server

Factory
automation

Internet

© Bluetooth *,
SPP profile

User / Doctor PC ’

User set-top-box

... Enabling reduced environmental impact and improve a day-
by-day life through secure and reliable communications

Renewable

Energy
Street Lighting

14



Smart Grid Evolution vs. ST’s Milestones IYI

Innovation & - =
Integration

Integrated Smart Grid
Dynamic & Autonomic Demand
Management

AMI HEM
(Ad d Meteri (Home Energy Management) Advance
vanced Vietering Consumer-to-Grid Interaction :
AMR _ Infrastructure) . Metering
(Automated Meter Reading) Bidirectional information flow
Mono directional information _
flow ‘ RF Communication. ‘
Y/ _ (SSTCMEZI\IN’ SR b 7’ Micro-Grids
' SoC Fully programmable N
STarGRID Q for Comm. & Metering Co D|5t“buf(ed
@ ALTAR/VIPer .- -Submetering (STPM1x) eneration
32-bit MCU (STM32) Smart Wireless Sensors
ST7538
ST7540
STPMO1

*Smart Power (SoC, SiP)

*Home-Plug GP SoC for Smart
Energy and Smart Grid applications

’I 8-bit MCU

Migration from Electromechanical l Advanced customer service Advanced generation and distribution

Smart & multi-utility Meters,
to Electronic meter load management and HAN management

2000 2012 2015

Source: STMicroelectronics 15



Intelligent City: o7
Smart Street Lighting Y/
High efficiency lamp
driving combined with

advanced monitoring and
remote control

N
a Networked LED
: Street Lighting

Lamp Controller with . :
Communication PDA with RF
commeneeton | communiation |

Networked HID

@ Street Lighting Networked
Typical Block Diagram & Product Families architectures
LED Street for intelligent
Lighting Networked LED cities
e architectures
MOS/IGBT Power Factor Po for intelligent 2012
Drivers Corrector ICs | Street Lighting Compact and HID cities
/ efficient 201 1
P R & / solutions
ower esonant .
Tansistors C%r:]ti:m PWM Controller Luminous 2008
(MOSFET, IGBTSs) ICs efficient
Ny - h s solutions

2005

LED Driver

ICs

Diodes
(Schottky, Ultrafast)
N

PLM, RF Auxiliary Power - ife=yp LED Driver ICs in Street Lighting
R CAGR 2011-2015: 55%

Source : IMS Research

16



System Solutions for Hybrid Electrical Vehicles / Electrical £_
Vehicles 7’

CO0:2 reduction: Power Modules in Smart Systems for a high reduction emission

~’| AC Main 220v

P~ .
: - i
' ) B &P
J N 1 AC/DC Battery Charger ﬁ
High Voltage .
v / Battery Pack =
»

\w’ BN oc/oC satiory Charo oo Plug-in Electric
12v Battery JL : A p|ug§hybrid vehicle
Ay Fuel Cells
Typical Block Diagram & Product Families @ and Power
Full hybrid AC-DC Train
Charger Management
Management
@ 9 2015
Micro hybrid DC-DC 201 O
Management
/ for Power Train
DC -DC
o Cont_rol Management 2005

Transistors or service
(MOSFET, IGBT) Start/Stop
| 2000

Gate Drivers

HEV / EV 2015 Semiconductor

TAM: $2.3B
CAGR 2011-2015: 27%

‘ . a a . | i
!ources: Yo\e Développement, STMlcroe‘ectronlcs 17




Smart IP

Milano, 19 dicembre 2011




Obiettivi

|7a|utazione sistema SMART IP per una citta come _‘
Milano

Con l'obiettivo di:
e Riduzione costi esercizio IP
e I'opportunita di:

e Servizi a valore aggiunto

- |

‘};«:‘u\j'f a2a This information was prepared by A2A and it is not to be relied on by any 3rd party without A2A’s prior written consent.



Vantaggi Smart IP

. -

e RISPARMIO ENERGETICO

e dimming lampade a scarica nelle ore notturne si puo ridurre la luminosita
con un risparmio energetico fino al 25%

e GESTIONE REMOTA del punto luce Acceso/Spento
e DIAGNOSTICA segnalazione lampade guaste e/o problemi circuito

e SERVIZI AGGIUNTIVI: avere il palo alimentato permette avere tensione fino
alla lampada e utilizzare la strutture x altri servizi - wi-fi, telecamere, ecc....

e L'UTILIZZO di concentratori basati sul PLC ST permette |la gestione
dall’esistente Centro di controllo Metering Ele.

- |

‘:}‘.,j? aza This information was prepared by A2A and it is not to be relied on by any 3rd party without A2A’s prior written consent.



Vantaggi Smart IP

10

e Energetico

[lluminazione diurna
T 70

P pazlone
:lngéio punto

Ridutlone Intensid

Manutentivo

7
¥
‘,s
planifieazions indteiduazions
(7] aviomatisa

Ottimizzazione consumi

) razionalizzazione dell'uso delle lampade mediante
parzializzazioni

y ottimizzazione dei cicli di funzionamento

) programmazione personalizzabile dell'orologio
astronomico per l'accensione/spegnimento puntuale
degli impianti

» riduzione delle accensioni diurne per ricerca guasti

» riduzione delle dispersioni di linea per basso fattore di
potenza (lampade non correttamente rifasate)

Ottimizzazione processo di manutenzione

» risparmiare sui costi del personale, grazie
all'ottimizzazione dei templ d'intervento

) risparmiare sui materiali, grazie al controllo
mirato degli elementi effettivamente guasti

» ottimizzare la gestione del magazzino e degli
automezzi

» eliminare i costi dovuti alla ricerca del guasti

» risparmiare i costi sull'organizzazione del servizio

,;45;. aza This information was prepared by A2A and it is not to be relied on by any 3rd party without A2A’s prior written consent.



Servizi

=

N =,
2%,
= ds
7 <
N

it

a Valore aggiunto

-------------------------

Videosorveglianza delle
strade, atlraverso
telecamere installate sui
lampioni e applicativi di
hack-end per il frattamento

- (el contenutivideo

-------------------------

Videocamera ™=

--------------------------

Internet per i cittadini per

E il cablaggio di zone
" furistiche su LAN estesa ad

Hot-spot Wil

onde convogliate e semwizi
di W Fl

-------------------------

Monitor Digitali e
S
T Bl bt

Digital Signage

- ——————

This information was prepared by A2A and it is not to be relied on by any 3rd party without A2A’s prior written consent.
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SMART IP - architettura

(/'. — Data Flow
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This information was prepared by A2A and it is not to be relied on by any 3rd party without A2A’s prior written consent.



Thanks for your attention

Gruppo d2a
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