


The world Is getting smarter

U An ever increasing number of
sensors assist, enable and keep us
safe everyday

U Radar is a smart sensor, with
advanced sensing capabilities
enabling new use cases
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U In addition radar brings new,
smarter functionality to legacy
basic sensing technology
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Radar is everywhere

At home, your commute, at work

We make life easier , safer and greener
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Introduction to radar

What is Radar?

U ARadar 0 i s an Rado Retegtion AmlrRanging

U Radar uses radio waves to detect presence , direction , distance , and speed

Infineon experience within Radar?

Infineon is market leader in automotive-radar with @@
>45mio sensor chips sold

U No.1 global position in automotive Radar

U Over 10 year experience NXP Infineon Vision Zefo

+ Autonomous Driving

U Multiple Markets  from automotive to
industrial  supported

STM

next gen. of mid- &

R long-range radar
mid- & long- Aﬂ.uxw grd gen.,

range radar power supply
mid-range radar Dual Chip System
13t radar product solution +
ACC radar eWLB package power supply
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! tggiczz,?z short to mid-range
Blind Spot radar
. Detection CMOS solution

(24 GHz)

Multiple applications _ supported 2009 Today 2022+

=

Innovation for performance
Innovation for cost

Smart Home Automatic
opening system

Home & Industrial
Garden automation

Collaborative Smart factory Lighting
robotics
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What Radar does and how it does it

Radar uses RF waves to detect targets and depending on the algorithm and antenna
design is capable of measuring:
I Movement
4 _-‘ (—Anglﬂ sensor r-|:’1‘L'I-S-Iti'l:3||"l sensor Speed SEensors
I Velocity / speed

I Distance / range

) Presence

I Angle of arrival

Radio -frequency (RF) energyis transmitted and reflected as anecho from an object , which
determines the direction and distance of the object

RADAR

Target
. ntenn IF output Sensor Level Processing
. Target -
RF Slgf‘a| hé Detection & Target Trjckmg Application Data-logging
57.0 i 64.0 GHz i RFADC’ Parameter Class?frilcation T Level Processing ) Servers
Data Estimation

T, antenna

Target
Identification
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Basic overview of a Radar system

Transmitter
_ Required to operate the
Generates a RF electrical dar-
el radar:
Recewer Software algorithm:
Converts the RF electrical U To provide the Radar
signals into low frequency with a process or set of
signals rules to follow:
Signal processor _
GUI:
Extracts distance , Speed, and U Required to interact
angle information from the with the Radar
signal
Antennas
Converts electrical energy to
electro - magnetic waves
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Radar basics T modulation / algorithm

Depending on the Radar capabilities, and operating mode working with the
Radar, Radar can work in a number of different ways. Below are 3 main
industrial Radar operating modes

Radar operating mode

(in order of complexity)

Movement
Velocity
Distance

Presence

Doppler

Continuous  wave (CW) ‘/ /

ESK moving

Frequency shift key / J targlet
only

Exgl\:gncy modulated / / / /

continuous wave

As the complexity of the algorithm increases, so can the cost of solution
and processing power required to operate it
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Frequency/wavelength for operation

Application
All radar operates in a specific frequency band
ranging from 300 MHz up to 300 GHz
Wavelength
. . . 150 um
Each frequency bracket can impact the Radar in Diverse
the following ways:
_ 3.9 mm
Automotive
U Physical antenna size
q l 5 mm
U  The range / distance required of Industria
the application _
Industrial, 24 GHz 125¢m
i Global band availability Automotive
i Interference from other RF UuwB { 3.3cm
U Wavelength LTE advanced > cm
U  Ability to penetrate walls Microwave 12.5cm
oven
The higher the frequency, the shorter the wavelength.
The shorter the wavelength, the higher the resolution / accuracy
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Radar detection modes / use case examples

Doppler U Motion U Door opener
U Speed U Security
U Direction U Lighting
U Traffic control
U Vital sensing
U Doppler i Motion u Street lighting
i1 EMCW i Speed U Security alarm
i ESK U Direction U Smart home
U Distance I HVAC
} U Vital sensing
U FMCW U Motion U UAV / copter
U FSK U Speed U Robotics
I Micro doppler U Direction U People counting
} " Distance U Vital Sensing
u Angle
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Application / use case advantages

Basic movement detection

Smart appliances Door opening Security Lighting Traffic
+ it
Privacy |
+ = protection, I +
- and [y
Robust, ecton increased V) Metoes, & Accuracy
—l of travel accuracy F;)utdoor. &
; to & esistant )
fggéﬂrr';tté remove - % to harsh resit)ant
false 4 : . weather
> - = outdoors
opening A it - Y A‘
Advanced motion detection & sensing
Streetlighting Multicopter HVAC controls Robotics Vital sensing
» : 2
.-".’ ;
A\ ‘ -, b 1 — +
+ B ' -
“ 3 Breathing
Altimeter i People \ & heart
fiand Soft Counting i accuracy : 2 o rate

! Landing L) & s / o measure
::‘g;_?& & Height A Direction = = ,a\"d I 7, S QA) ment

trav(lels Control .\ control i, :\ efflciency / B
% B = . ‘ r -
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Technology comparison
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U Radar provides unique advantages over alternative technology, such as Passive infrared (PIR) and

laser.., per the overview below

Features

24 GHz
Sensor

Infrared

Ultrasonic

Application flexibility

Resistance to moisture,
dirt and temperature

00 ;

Speed detection

Accuracy sensitivity

Resolution

Direction capability

Distance measurement

Penetration of materials

Size of solution

Cost

KEY Best

Good . Weak

U However, to really understand the benefits of Radar, you need to look closely at each use case and

technology

U For example

S

a

, one Radar feature is its ability to operate outdoor in all weather conditions. This ability

huge value add 1in

value to indoor robotic vacuum cleaners

2018 -02-02

outdoor

l'ighting
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24 GHz unique advantages 1 use case

PO Use case example:

Indoor lighting applications requiring
simple presence detection

In conclusion:

Using Radar your solution when
compared to alternative

Speed, direction, and . .
distance information ® ® technology will have the following

Resist 0 moist advantages:
esistance 10 moisture
dirt and temperature . ‘ .
Sensitivity - Small - antennas 4x smaller
® than 5.8 GHz
Suitability for Indoor . " d
(wall penetration) ® - Discrete i No PIR dome
Size of solution ® - Concealed (if necessary)
- Not impacted by temperature
Penetration of material . ' . & dust
Cost of solution - Sensitive enough to remain on
® when needed!
(no more waving to Wake the
KEY Best Good . Weak ‘ lights that went out!!)
Other use case comparison slides available I ask for Radar value

proposition slides
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Indoor lighting T advantages of radar

Example of the benefits of Radar in indoor lighting
other use cases available - security, smart street lighting, automatic door opening,
multicopter, home & garden robotics

Application requirements Benefits of Radar ]
U Suitable range / coverage for given U  Detection range of 270 mz
area compared to 30 mz for Infrared*
U Potential to detect presence not

U  Lights to remain on without need for ) ] just motion with the right software
human to move to fAiwakeo Plggmtiﬁnensor

U Discrete design aesthetics to fit with U  Replace unsightly PIR box with
surroundings hidden Radar sensor

U Lights dimmed down automatically

U  Energy efficient minimizing wasted : "
saving electricity

electricity

*estimate
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