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« 24 (24.050 — 24.250) GHz is shared with:
« Part 15 “RF Devices” Field Disturbance Sensor
« Part 18 “ISM Equipment”
« Part 90 “Private Land Mobile”

eCFR :: 47 CER Part 15 -- Radio Frequency Devices
eCFR :: 47 CER Part 18 -- Industrial, Scientific, and Medical Equipment
eCFR :: 47 CER Part 90 -- Private Land Mobile Radio Services

Ny



https://www.ecfr.gov/current/title-47/chapter-I/subchapter-A/part-15
https://www.ecfr.gov/current/title-47/chapter-I/subchapter-A/part-18
https://www.ecfr.gov/current/title-47/chapter-I/subchapter-D/part-90
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The 24 GHz Dir Find team

Matthew Kube
W5ZCA and
Richard Burger
AG5XW

24 GHz
Wavelab sniffer
in foreground
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Shared 24 GHz spectrum
Table of Frequency Allocations 18.6-24.45 GHz (SHF) Page 53
International Table United States Table FCC Rule Parl(s)

24-24.05 24-24.05 24-24.05
AMATEUR AMATEUR ISM Equipment (18)
AMATEUR-SATELLITE AMATEUR-SATELLITE Amateur Radio (97)
5.150 5.150 Us211 5.150 US211
24.05-24.25 24.05-24.25 24.05-24.25
RADIOLOCATION RADIOLOCATION 59 Amateur RF Devices (15)
Amateur Earth exploration-satellite (active) | Earth exploration-satellite (active)  [{ISM Equipment (18)
Earth exploration-satellite (active) Radiolocation Private Land Mobile (90)
5.150 5 150 5150 Amateur Radio (97)

RADIO-
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Radio-
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Two common 24 GHz “human presence” radar units were tested.
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Parameterl Value Parameter Value

DfRobot SEN0395

Freq 24.125-24.250 Freq 24.125-24.250

Oper V 3.6-5v Oper V 5.5v

Oper Cur 90 mA Oper Cur 30 mA

Modulation FMCW,CW Modulation CW pulse

Pwr output 13-15 dBm Pwr output 16 dBm

1= uProc serial 1= -300 to +300
mV

WWW.NTMS.ORG
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MR 24.169 GHz
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https://www.youtube.com/watch?v=5vqSX4
OsegA&t=173s
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QRM generator remote
controlled via Halogram cell
connectivity
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T
: C
R(mge Resolution AR = D M: FFT points for range determination
2xAB N: FFT points for velocity determination
/ Ton (dwell time): time of transmit antenna is working
Velocity Resolution AV = - Tors: time of transmit antenna is not transmitting
2xNxR TIME Rywe: total (up + down) time for each ramp
A D: width of antenna receive array
Angle Resolution AG = D A: transmitted wavelength

24 GHz Demorad Radar Solutions Enable New Contactless
Sensors for Emerging Industrial Mass Market | Analog Devices



https://www.analog.com/en/resources/technical-articles/24-ghz-demorad-radar-solutions.html
https://www.analog.com/en/resources/technical-articles/24-ghz-demorad-radar-solutions.html

24 GHz ORM £

* What we know

« 24 GHz proximity alert devices are showing up
on the doorstep

e 24 GHz and now 77 GHz is a multi billion dollar
iIndustry in the ADAS sector alone

» 24 GHz also includes the ISM band from 24.0 to
24.250 (Tl calls this the “narrow band”)

e 24 GHz includes an ultra wide band which is 5
GHz wide

I
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Benefits of Ripple™

Ripple™

benefits

Infineon standardizing the APl g7

Interoperable software
libraries

Growth of radar hardware
ecosystems + integrators

Innovation & differentiation
with extensions

Education & academic
research
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Thanks to standardized calls, software libraries can work across
various radar hardware implementations, ensuring reusability,
and easier firmware upgrades.

With an open API standard, it’s easier for integrators to get
started, develop, and distribute radar solutions.

> Reduced barrier to entry will lead to new products and
services for consumers.

Enablement of developers to create specialized extensions
so that they can build on the standard to support their own
differentiated use cases.

Standardized software across all radar applications to simplify
experimentation and prototyping, making radar technology more
accessible to students, startups, academics, and researchers.
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Energy saving Home appliance Smart Home Surveillance Smart lighting
camera

=,

Motion & presence
sensing

1 11l
Segmentation/ W L)
tracking |:| %

Hearables Mobile Smartwatch
r phone
0

Gesture sensing ﬁé m @]

Health care Sleeping Notebook
monitoring

Vital sensing

Elderly
monitoring

Fall detection -@

Smart building

Entrance counting &

i
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24GHz Radar Sensor ICs for industrial/home applications

Streetlightin,
People tracking and occupancy Indoor and outdoor - Lddeal
detection in loT/smart home lighting systems Air flight control
R N
Collision avoidance in
Gesture control on TV Intrusion detection multicopters and robotics
—_—

Collision BSD (blind spot detection) in the car Intruder alarm/Presence
avoidance HVAC, in the car detection in surveillance
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Abbravistiara: M= HT-the-shell” radar reodule provickes  BH = Deaign Howss [ cusicrmized modabe 17 indusivial snd comumer spplication A= Aulurealve sppliclin




Few more vendors
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Output

Infineon BGT24ATR11 24.0-24.25 GHz 11 dBm
Technologies

Analog Devices ADF5901 24.0-24.25 GHz 8 dBm
STMicroelectronics STRADA431 24.0-24.25 GHz 13 dBm
AutoLiv Various 24.5 but 1GHz UWB 10 dBm
Calterah Various Moving to 60/77
Semiconductor GHz for “$10B”

market - 2024
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References:

Texas Instruments (above 24 GHz) Automotive mmWave radar sensors |
Tl.com

Analog Devices (ADF5901) ADE5901 Datasheet and Product Info | Analog
Devices

Infineon 24GHz radar sensors - Infineon Technologies

DfRobot mmWave Radar - 24GHz Human Presence Detection Sensor (9
Meters) - DFRobot



https://www.ti.com/sensors/mmwave-radar/automotive/overview.html
https://www.ti.com/sensors/mmwave-radar/automotive/overview.html
https://www.analog.com/en/products/adf5901.html#part-details
https://www.analog.com/en/products/adf5901.html#part-details
https://www.infineon.com/cms/en/product/sensor/radar-sensors/radar-sensors-for-iot/24ghz-radar/
https://www.dfrobot.com/product-2282.html
https://www.dfrobot.com/product-2282.html
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