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 Radar vs PIR: selecting the right solution

Background
As radar capabilities advance, the level of information obtainable increases.

Per the image below, radar now provides a more broader range of capabilities  which means where previously passive infrared (PIR) 
may have been the only viable solution, you now need to understand if the advantages radar brings over PIR could benefit your specific 
application further.

The objective of this material is to take a closer look at both technologies to ensure you chose the technology that will bring most value 
to your specific requirements.

www.infineon.com/24GHz  

Image: range of information obtainable from radar

Speed/velocity
 › Derived from Doppler shift in frequency

Range/distance to target
 › Derived from measurement of electromagnetic wave

Angle/direction to target
 › Derived from phase difference at the antennas

Position of object
 › Derived from FMCW
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Comparison of some example use cases 
Before we move further into the details of two solutions, the chart below lists some of the advantages that radar brings against some of 
the challenges of PIR.

Use case Advantages of radar Challenges of PIR

Indoor lighting

 › Increased detection range

 › Energy efficient by turning lights off 
automatically

 › Can be discretely designed behind casing

 › Limited range compared to radar

 › Limited coverage means more sensors 
required

 › Unsightly design means PIR needs to be visible

Automatic 

opening system

Automatic door

 › Detects direction of travel so only opens when 
necessary

 › Keeps the building energy efficient through 
reduced door opening

 › Only detects movement, irrespective of person 
coming into building

 › Cannot distinguish between people and 
animals

Smart street 
lighting

 › Increased detection range

 › Precision object identification

 › 24GHz works independent of hot weather

 › Can be unreliable and impacted in harsh 
weather conditions

 › Lack of object identification means false 
triggers

 › No directional measurement

Intruder alarm
 › Increased detection range

 › Reduce false alarms

 › Detection sensitivity is adjustable

 › Unsightly design means PIR needs to be visible

 › Can be unreliable and impacted in harsh 
weather conditions

 › Limited range/coverage means more sensors 
required

PIR
Passive Infrared

Radar
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Is radar the correct technology for my application? The answer depends on the system requirements with respect to functionality and 
costs, and to fully answer this question, let’s quickly review how each of these sensors behaves. Traditional motion sensors have been 
designed using PIR. This has been an inexpensive and simple detection of objects using the object’s heat signature when the object 
comes within the range of the sensor. The PIR sensor detects changes in the amount of infrared radiation it sees and converts this 
change into a voltage. This voltage is compared to a threshold limit to trigger a signal that enables a light or activates an alarm.

Radar uses the Doppler principle to determine the object’s motion, speed and even direction, given the complexity of the radar’s im-
plementation. For the simple case of object detection, the radar transmits a 24 GHz waveform and reflects off an object that is in the 
sensor’s field of view. This reflected waveform is received by the radar transceiver. The received signal will have a frequency difference 
referred to as the Doppler frequency. The Doppler frequency is then used to detect movement along with velocity. Depending if the 
24GHz transceiver is fed with a Continuous Wave (CW) Doppler or Frequency Modulated CW (FMCW), other parameters of the object can 
be realized such as distance to the sensor and given an additional antenna, the exact position or coordinates of the object in the field of 
view.

“Factors such as range, object sensitivity and environmental factors can influence 
the sensor performance.”

Kim Lee – Applications Engineering Manager 
RF and Sensors Products, PMM Division, Infineon

Getting back to the question of whether radar is best suited for 
a particular application; the designer must determine critical 
features versus cost for this design. Factors such as range, object 
sensitivity and environmental factors can influence the sensor 
performance. 

PIR is inexpensive, although radar technologies are decreasing in cost and are more compact and simple to design. Radar can be as 
simple as a PIR sensor detecting motion or as complex as an imaging radar where complex algorithms and multiple antennas can render 
a map of geographic terrain.

When designing sensor systems for detecting proximity or motion information, designers must consider flexibility and cost of 
the type of technology they utilize.
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Sensor features will dictate technology choice. Is distance important? If so, consider that PIR sensors are roughly 10 meters maximum, 
and found in places like in-home motion detectors or driveway lights. Radar can range from within 10 meters to over 50 meters depend-
ing on the radar signature of the object. This opens the door for radar as a sensing solution for various applications where PIR traditional 
has limitations. Sensing for outdoor lighting for streets, parking lots or campuses can be extended to cover a larger area depending on 
the antenna scheme.
 
As inexpensive as PIR is, there are limitations in performance. For example, the PIR sensor monitors change in the infrared radiation of 
an object. This means that if the object is stationary, PIR sensors cannot detect the motionless object. Environmental factors also should 
be considered. If the sensor is intended for an outdoor application; snow, dirt and other outdoor conditions can degrade the perfor-
mance of the PIR sensor. Heat is a well-known limitation. For example, if the ambient temperature is around 98–99 degrees (F), it will 
not detect human movement since the body registers 98.6° typically. If an aesthetic design is desired, then consider that PIR requires a 
plastic radome or cover that is semi-transparent in order for the infrared energy to pass. This cover should be clean from dust or dirt in 
order to maximize performance. This is more difficult for an outdoor application. There are also issues with false detection when non-
human objects come into the sensor’s view.

“Environmental factors also should be considered...snow, dirt and other outdoor 
conditions can degrade the performance of the PIR sensor.”

When starting a new sensor design, one may consider an intelligent sensor that has positive tradeoffs that justify some minimal cost 
increase. The 24GHz radar sensor can be a simple Doppler-based motion detector, and a simple algorithm can determine if the object is 
coming closer or moving away from the sensor. Even with a Doppler implementation, speed calculation comes for free as the Doppler 
shift (frequency) can be used to calculate speed. The Doppler shift itself is made available by the radar transceiver to the processing unit 
where the processor uses this frequency to determine movement. For a slightly more complex implementation, an FMCW scheme would 
monitor stationary and moving objects as well as track these objects. This allows a radar to also measure range and can update the ob-
ject’s movement and distance real-time to the user. Design freedom is also an important factor and can include the ability to adjust the 
field pattern of the sensor as well as the appearance of the sensor to the end users. Radar sensors can be designed aesthetically behind 
a wall or a fixture so that there is no visible sensor seen. This could be useful for security sensors that can monitor motion behind a wall. 
Radar sensors can be combined with optical cameras where radar serves as a longer distance activator for the camera.

Technology comparison

Features 24GHz sensor Infrared Ultrasonic Laser

Application flexibility l l l l

Resistance to moisture, dirt and temperature l l l l

Speed detection l l l l

Accuracy sensitivity l l l l

Resolution l l l l

Direction capability l l l l

Distance measurement l l l l

Penetration of materials l l l l

Size of solution l l l l

Cost l l l l

l Best l Good l Weak
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To experiment with a radar solution and determine if it addresses the needs of their specific application, engineers can obtain different 
reference designs and development platforms such as those available from Infineon Technologies. The Sense2Go is an example of a 
simple and compact development platform that can be used for an intelligent motion sensor. 

The Sense2Go platform allows the user to implement and test several sensing applications at the 24 GHz ISM band such as Doppler 
based movement detection, Doppler based direction of movement detection, Doppler based speed estimation and Frequency-Modulat-
ed Continuous Wave (FMCW) based distance measurement of stationary targets.

Published by 
Infineon Technologies AG
81726 Munich, Germany

© 2016 Infineon Technologies AG.
All Rights Reserved.

Order Number: B132-I0385-V1-7600-EU-EC-P
Date: 10 / 2016

Please note!
THIS DOCUMENT IS FOR INFORMATION PURPOSES ONLY AND 
ANY INFORMATION GIVEN HEREIN SHALL IN NO EVENT BE  
REGARDED AS A WARRANTY, GUARANTEE OR DESCRIPTION OF 
ANY FUNCTIONALITY, CONDITIONS AND/OR QUALITY OF OUR 
PRODUCTS OR ANY SUITABILITY FOR A PARTICULAR PURPOSE. 
WITH REGARD TO THE TECHNICAL SPECIFICATIONS OF OUR 
PRODUCTS, WE KINDLY ASK YOU TO REFER TO THE RELEVANT 
PRODUCT DATA SHEETS PROVIDED BY US. OUR CUSTOMERS AND 
THEIR TECHNICAL DEPARTMENTS ARE REQUIRED TO EVALUATE  
THE SUITABILITY OF OUR PRODUCTS FOR THE INTENDED  
APPLICATION.

WE RESERVE THE RIGHT TO CHANGE THIS DOCUMENT AND/OR 
THE INFORMATION GIVEN HEREIN AT ANY TIME.

Additional information
For further information on technologies, our products, the  
application of our products, delivery terms and conditions  
and/or prices, please contact your nearest Infineon Technologies  
office (www.infineon.com).

Warnings
Due to technical requirements, our products may contain  
dangerous substances. For information on the types in question, 
please contact your nearest Infineon Technologies office. 

Except as otherwise explicitly approved by us in a written  
document signed by authorized representatives of Infineon  
Technologies, our products may not be used in any life- 
endangering applications, including but not limited to medical, 
nuclear, military, life-critical or any other applications where a 
failure of the product or any consequences of the use thereof  
can result in personal injury.

For additional support and information

Collaterals and brochures

 › Product briefs

 › Selection  guides

 › Application brochures

 › Presentations

 › Press releases, ads

www.infineon.com/24GHz-Radar

Technical material

 › Application notes

 › Radar FAQ

 › Technical articles

 › Simulation models

 › Datasheets, MCDS files

Evaluation boards
 › Evaluation boards

 › Demoboards

 › Reference designs
www.infineon.com/evaluationboards

Videos
 › Technical videos
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EBV ELEKTRONIK 5



Notes

6 WWW.EBV.COM



Notes

EBV ELEKTRONIK 7



EBV REGIONAL OFFICES | Status January 2017

AUSTRIA
A-1120 Wien
Schönbrunner Str. 297 - 307
Phone: +43 (0)18 91 52-0
Fax: +43 (0)18 91 52-30

BELGIUM
B-1831 Diegem
Kouterveldstraat 20
Phone: +32 (0)27 16 00 10
Fax: +32 (0)27 20 81 52

BULGARIA
B-1505 Sofia
48 Sitnyakovo Blvd., Serdika 
offices,10th floor, Unit 1006
Phone: +359 2 9264 337
Fax: +359 2 9264 133

CZECH REPUBLIC
Amazon Court
Karolinska 661/4
CZ-18600 Prague
Czech Republic
Phone: +420-234 091 011
Fax: +420-234 091 010

DENMARK
DK-8230 Åbyhøj
Ved Lunden 10-12, 1. sal
Phone: +45 86 25 04 66
Fax: +45 86 25 06 60

DK-2730 Herlev
Lyskær 9, 1. sal
Phone: +45 39 69 05 11
Fax: +45 39 69 05 04

ESTONIA
E-10414 Tallinn
Niine 11
Phone: +372 625 79 90
Fax: +372 625 79 95
Cell. +372 513 22 32

FINLAND
FIN-02240 Espoo
Pihatörmä 1 a
Phone: +358 (0)927 05 27 90
Fax: +358 (0)9 27 09 54 98

FIN-90100 Oulu
Nahkatehtaankatu 2
Phone: +358 8 41 52 62 70
Fax: +358 8 41 52 62 75

FRANCE
F-13856 Aix-en-Provence
1330 Rue G.G. de la Lauziere
Europarc Pichaury, Bâtiment A2
Phone: +33 (0)442 39 65 40
Fax: +33 (0)442 39 65 50

F-92184 Antony Cedex (Paris)
2-6 Place Du General De Gaulle - 
CS70046
Phone: +33 (0)140 96 30 00
Fax: +33 (0)140 96 30 30

F-35510 Cesson Sévigné (Rennes)
35, av. des Peupliers
Phone: +33 (0)299 83 00 50
Fax: +33 (0)299 83 00 60

F-67400 Illkirch Graffenstaden
35 Rue Gruninger
Phone: +33 (0)3 90 40 05 92
Fax: +33 (0)3 88 65 11 25

F-31500 Toulouse
8 chemin de la terrasse
Parc de la plaine
Phone: +33 (0)561 00 84 61
Fax: +33 (0)561 00 84 74

F-69693 Venissieux (Lyon)
Parc Club du Moulin à Vent
33, Av. du Dr. Georges Lévy
Phone: +33 (0)472 78 02 78
Fax: +33 (0)478 00 80 81

GERMANY
D-85609 Aschheim-Dornach
Einsteinring 1
Phone: +49 (0)89 388 882-0
Fax: +49 (0)89 388 882-020

D-10587 Berlin
Englische Straße 28
Phone: +49 (0)30 74 70 05-0
Fax: +49 (0)30 74 70 05-55

D-30938 Burgwedel
Burgdorfer Straße 2 
Phone: +49 (0)5139 80 87-0
Fax: +49 (0)5139 80 87-70

D-59439 Holzwickede
Wilhelmstraße 1
Phone: +49 (0)2301 943 90-0
Fax: +49 (0)2301 943 90-30

D-41564 Kaarst
An der Gümpgesbrücke 7
Phone: +49 (0)2131 96 77-0
Fax: +49 (0)2131 96 77-30

D-71229 Leonberg
Neue Ramtelstraße 4
Phone: +49 (0)7152 30 09-0
Fax: +49 (0)7152 759 58

D-90471 Nürnberg
Lina-Ammon-Straße 19B
Phone: +49 (0)911 817 669-0
Fax: +49 (0)911 817 669-20

D-04435 Schkeuditz
Airport Business Center Leipzig 
Frankfurter Straße 2
Phone: +49 (0)34204 4511-0
Fax: +49 (0)34204 4511-99

D-78048 VS-Villingen
Marie-Curie-Straße 14
Phone: +49 (0)7721 998 57-0
Fax: +49 (0)7721 998 57-70

D-65205 Wiesbaden
Borsigstraße 36
Phone: +49 (0)6122 80 88-0
Fax: +49 (0)6122 80 88-99

HUNGARY
H-1117 Budapest
Budafoki út 91-93, West Irodahaz
Phone: +36 1 436 72 29
Fax: +36 1 436 72 20

IRELAND
IRL-Dublin 12
Calmount Business Park
Unit 7, Block C
Phone: +353 (0)14 09 78 02
Fax: +353 (0)14 56 85 44

ISRAEL
IL-40600 Tel Mond
Drorrim South Commercial Center
P.O. Box 149
Phone: +972 (0)9 778 02 60
Fax: +972 (0)9 796 68 80

ITALY
I-20092 Cinisello Balsamo (MI)
Via C. Frova, 34
Phone: +39 02 66 09 62 90
Fax: +39 02 66 01 70 20

I-50019 Sesto Fiorentino (FI)
EBV Elektronik Srl
Via Lucchese, 84/B
Phone: +39 05 54 36 93 07
Fax: +39 05 54 26 52 40

I-41126 Modena (MO)
Via Scaglia Est, 33
Phone: +39 059 29 24 211
Fax: +39 059 29 29 486

I-80128 Napoli (NA)
Via G. Capaldo, 10
Phone: +39 081 193 016 03
Fax: +39 081 198 061 24
Cell. +39 335 8 39 05 31

I-00155 Roma (RM)
Via Edoardo D’Onofrio 212
Phone: +39 064 06 36 65/789
Fax: +39 064 06 37 77

ZA-2157 Woodmead,
Johannesburg
Woodlands Office Park
141 Western Service Road
Building 14-2nd Floor
Phone: +27 (0)11 236 19 00
Fax: +27 (0)11 236 19 13

SPAIN
E-08014 Barcelona
c/Tarragona 149 - 157 Planta 19 1º
Phone: +34 93 473 32 00
Fax: +34 93 473 63 89

E-39005 Santander (Cantabria)
Racing nº 5 bajo
Phone: +34 94 223 67 55
Phone: +34 94 237 45 81

E-28760 Tres Cantos (Madrid)
Centro Empresarial Euronova
C/Ronda de Poniente, 4
Phone: +34 91 804 32 56
Fax: +34 91 804 41 03

SWEDEN
S-191 62 Sollentuna 
Glimmervägen 14, 7 tr
Phone: +46 (0)859 47 02 30
Fax: +46 (0)859 47 02 31

SWITZERLAND
CH-8953 Dietikon
Bernstrasse 394
Phone: +41 (0)44 745 61 61
Fax: +41 (0)44 745 61 00

CH-1010 Lausanne
Av. des Boveresses 52
Phone: +41 (0)216 54 01 01
Fax: +41 (0)216 54 01 00

TURKEY
Canan Residence
Hendem Cad. No: 54  Ofis A2
Serifali Umraniye Istanbul
34775 Turkiye
Phone: +90 (0)216 52 88 310 
Fax: +90 (0)216 52 88 311

Armada Is Merkezi
Eskisehir Yolu No: 6 , Kat: 14  
Ofis No: 1406
06520 Sogutozu, Ankara-Turkey
Phone: +90 (0)312 295 63 61 
Fax: +90 (0)312 295 62 00

UKRAINE
UA-03040 Kiev
Vasilovskaya str. 14
off. 422-423
Phone: +380 44 496 22 26
Fax: +380 44 496 22 27

UNITED KINGDOM
South East
2, The Switchback 
Gardner Road 
Maidenhead
Berkshire, SL6 7RJ
Phone: +44 (0)16 28 77 85 56 
Fax: +44 (0)16 28 78 38 11

South West & Wales
12 Interface Business Park
Bincknoll Lane
Royal Wootton Bassett
Wiltshire, SN4 8SY
Phone: +44 (0)17 93 84 99 33
Fax: +44 (0)17 93 85 95 55

North
Manchester International
Office Centre, Suite 3E (MIOC)
Styal Road
Manchester, M22 5WB
Phone: +44 (0)16 14 99 34 34
Fax: +44 (0)16 14 99 34 74

Scotland
1st Floor
180 St. Vincent Street
Glasgow, G2 5SG
Phone: +44 (0)141 242 4820
Fax: +44 (0)141 221 1916

I-35030 Sarmeola di Rubano (PD)
Piazza Adelaide Lonigo, 8/11
Phone: +39 049 89 74 701
Fax: +39 049 89 74 726

I-10144 Torino (TO)
Via Treviso, 16
Phone: +39 011 262 56 90
Fax: +39 011 262 56 91

NETHERLANDS
NL-3606 AK Maarssenbroek
Planetenbaan 116
Phone: +31 (0)346 58 30 10
Fax: +31 (0)346 58 30 25

NORWAY
Postboks 101, Manglerud
Ryensvingen 3B
N-0681 Oslo
Phone: +47 22 67 17 80
Fax: +47 22 67 17 89

POLAND
80-838 Gdansk
Targ Rybny 11/12
Phone: +48 (0)58 719 21 87 

02-674 Warszawa 
Ul. Marynarska 11
Phone: +48 (0)22 257 47 06 

PL-50-062 Wroclaw
Pl. Solny 16
Phone: +48 (0)71 34-2 29-44
Fax: +48 (0)71 34-2 29-10

PORTUGAL
Unipessoal LDA
Edifício Tower Plaza
Rotunda Eng.º Edgar Cardoso, 23 - 14ºG
4400-676 Vila Nova de Gaia
Phone: +351 220 920 260
Fax: +351 220 920 261

ROMANIA
Calea Floreasca 175
8th Floor - 1st District
Bucharest
RO-014472
Phone: +40 21 528 16 12
Fax: +40 21 528 16 01

RUSSIA
RUS-620028 Ekaterinburg
Tatischeva Street 49A
Phone: +7 343 311 40 4
Fax: +7 343 311 40 46

RUS-127486 Moscow
Korovinskoye Shosse 10,
Build 2, Off.28
Phone: +7 495 730 31 70
Fax: +7 495 730 31 71

RUS-195197 St. Petersburg
Polustrovsky Prospect 43,
Office 421
Phone: +7 812 635 70 63
Fax: +7 812 635 70 64

SERBIA
Balkanska 2
SRB-11000 Belgrade
Phone: +381 11 404 9901
Fax: +381 11 404 9900
Mobile: +381 63 204 506
Mobile: +381 62 78 00 12

SLOVAKIA
SK-82109 Bratislava
Turčianska 2
Green Point Offices
Phone: +421 2 321 111 41
Fax: +421 2 321 111 40

SLOVENIA
SI-1000 Ljubljana
Dunajska 167
Phone: +386 (0)1 56 09 778
Fax: +386 (0)1 56 09 877

SOUTH AFRICA
ZA-8001 Foreshore, Cape Town
1 Mediterranean Street
5th Floor MSC House
Phone: +27 (0)21 402 19 40
Fax: +27 (0)21 419 62 56

ZA-3629 Westville
Forest Square,11 Derby Place
Suite 4, Bauhinia Building
Phone: +27 (0)31 27 92 600 
Fax: +27 (0)31 27 92 624

EBV EUROPEAN HEADQUARTERS
EBV Elektronik GmbH & Co. KG I D-85586 Poing | Im Technologiepark 2-8 | Phone: +49 (0)8121 774-0 | www.ebv.com




