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Elettronica per smart devices
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Microphone Array Directivity / Beamforming
Loudspeaker

—

Active Noise Cancellation

Bluetooth

Smart Devices
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Elettronica per System-on-Chip e nanoelettronica
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Bio Sensors

)NFET logic and

= ——RRAM

Nano

Device
~  MEMS
p-——CNFET logic

—Silicon logic

Ultra-dense

interconnects
Processor

Energy/Power 3D nanosy_stem chip. Top:_ sensors and more than one million cgrbon-
nanotube field-effect transistor (CNFET) logic; on-chip non-volatile RRAM;
CNFET logic with classification accelerator; bottom silicon transistor logic

(Max M. Shulaker et al./Nature)
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Elettronica per automotive e self-driving
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Infotainment & Telematics Vehicle Bus Communication Body Electronics

= Hands Free Telephony = Multimedia Bus Interface like most & 1394 = Power Windows & Mimor
* Navigation - CAN, J1850, LIN, GMLAN, UART, FNOS Con

= DAE & IBOC Recievers * Remote Keyless Entry

= E-Calls, B-Calls, S-Calls * Smart Junction Box

= Automotive Hybrid TV Reciever Seating Syslems Power Lifigate

* Gateway modules

DVD Playback, Radios

Storage Devices

Adaptive Lighting Control

« Audi active lane assist

« Speed limit display

+ Audi pre sense / front / plus

« Audi adaptive light with
continuous headlight range control

Ultrasonic sensors at front:
+ ACC stop&go
= Parking system
« Park assist
Rear Seat Entertainment
Infrared camera:
= Night vision assistant
with highlighting
of detected pedestrians

Instrument Clusters
Hardware Architeciure

Power Train &
Engine Management
HEVIEV

Diagnostic Tests and Interfaces = HMI Components
= ‘ehicle Energy

Management System

Complex and Simple 10 Development Reusable Components

= Model Based Software Development = Integration and Validation

* Modelin-Loop = The Pressure Monitoring = Dot-matrix, TFT display

= Software-In-Loop Systems Telliale Front radar sensors:

* Hardware-in-Loop ’ ;‘:;:::-I:lg of Suspansion ::Egis;:‘:ep:agn; / front / plus

Front camera: Ultrasonic sensors
at side:

= ACC stop&go = Park assist

Rear camera:

= Parking system plus
with reversing camera
* Park assist with

reversing camera  Ultrasonic s&

SARA sensor:

«ESP
= Audi pre sense basic

= Parking system
= Park assist

Rear radar sensors:

+ Audi side assist
« Audi pre sense rear / plus

Crash sensors:

« Front protection adaptivity]
* Side protection

« Rear impact protection
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Elettronica per robotica e droni

=
POLITECNICO

MILANO 1863

e

=

Open Day 2019 — Ing. ELETTRONICA franco.zappa@polimi.it _ i . 5/11 _



Elettronica per

|0t Of T o, Smartdust e home/building automation
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HVAC
Maintienance
Services
Fire Detection &
Alarm
Lighting Conirol
Security & ‘? & Retoft
Access Conlrol 1

Indaor Air Quality
Services

Digital Video /

Energy Supply & Load
Management
- w |
v v

Intrusion
Datection

©

Water Managament

Energy Information @

Managemant
On-Site Technical Service

Enwiranmental Control

Mechanical

Mainbenance &

Rgtrafli

Y Assel Locator
Enterprise
Systems
Integration

The Internet of ransomware things...

BITCOIN, OR NEXT
T

ON STRIKE
UNTIL YOu

20 BUCKS
IN MY PAYPAL
ACCOUNT
OR I‘LL ONLY
BREW

=
YOUR DIRTY
DISHES CAN
WAIT, I‘M
BUSY MINING
BITCOINS.

EXCUSE US

WHILE WE
PARTICIPATE
IN A DDOS
ATTACK.

WIRE MY
HACKER %100
| OR I'LL REVERSE
| MY MOTOR AND
BLOW DIRT ALL
OVER THIS
PLACE/S

IlL START
YOUR CAR, BUT
ONLY TO TAKE

YOU TO YOUR

SEND ME #25 OR
IF YOU DONT I7LL TELL EVERYONE
SEND US CASH, ON YOUR SOCIAL
YOUR REPUTATION NETWOR
WILL BE IN THE
TRASH.

K THAT YOU

WERE STUPID ENOUGH
TO BUY AN INTERNET-
CONNECTED BROOM/

Complete Node

Processor
and memory

Encapsulation
Wireless radio die
Battery die

Open Day 2019 — Ing. ELETTRONICA

30 BUCKS IN
IME I SMELL

SMOKE, I MIGHT

JUST LET YOU

MY ALARM
EMIS
GOING TO GO

UNLESS YOU
*DONATE*.
)




Elettronica per biochip e medicina
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W T e

FLUIDIC
PORT

Signal transduction |- labedled

- label-frae
: REACTION
Receptors | - protein
l_ viialc e CHAMBER
- functionalized SAM TRANSPARENT (~40 ul )
Materials | - glass Microfiuidic |- valve - other architectures COVER
- silicon chip - pump - patieming and integration (A}
paper = mriboar

~—— EXCITATION FLUX (F,)

DMA PROBES +
FLUOROPHORES

EMISSION FILTER

EMISSION FLUX (F,)

HEATER (M4)

METAL
INTERCONNECTS
(M1-M3)

=— DETECTOR + ADC

PHOTODIODE

Open Day 2019 — Ing. ELETTRONICA franco.zappa@polimi.it —




Elettronica per future computing
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Thousands

CLOUD | Data Centers

Millions
FOG | Nodes

EDGE | Devices
Moore's law

Memory wall

Question. 10.11 X 9.8 =7

Conventional Computing Approximate Computing

11
3.".'083 . Cornlpl_icate About . Simgle
+ 90.99 + Inefficient 100? +  Efficient

99,078 ammmmm e - Slow Fast

(1) Better memory storage

(2) Bioinspired computing

(3) In-memory computing
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Elettronica per quantum computing
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| Classical Bit ‘
1B N Bz
0 1 [ e
sl lese | =
or
|Either D or 1 | [ One out of 2" possible permutations |
| Quantum Bit |
1 Ba N Bat
ity 2,[0000--0)+2,[1100-0)+a,[1110--0) + - + 2a[1111-1)
‘) L)f-)\ ") &, ..........
- - - - - -

Both 0 and 1

| All of 2% possible permutations |
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Elettronica per precision farming
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Internst
(ﬁ\ ==
- . '? Up to 9 range
?:iaf‘f':","ﬂ_ i extenders I 200 m
GPRS ' e
| e T
= B =22l ..3 §n
Alarms & - B oBo =
Settings e lanttare ELE I <—
» z Up to 99 wireless
7 SENSOrs
N
Upto 32 50|En0i3 ; !_,_ il Up to 49 wireless
Configuration Tool valves P _U _J o solenoids
injectors

franco.zappa@polimi.it | B o/
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Elettronica per science, physics, space
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. Deck(RED)

; “Tmstrument
7 4 Deployment
Device (IDD)
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