Welcome!
Texas Instruments New Product Update

« This webinar will be recorded and available at www.ti.com/npu
* Phone lines will be muted

 Please post questions in the chat or contact your sales person or field
applications engineer
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TI 60GHz AWR6843A0P
Incabin Sensing Solutions
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mmWave Sensors — Technology Overview, Tl Advantages
and Applications

What is « mmWave sensors provide range, velocity and angle for detected objects with high accuracy

mmWave « mmWave technology works in challenging environmental conditions such as darkness,
Technology extreme bright light, dust, rain, snow and extreme temperatures

Texas » Single-chip, Low-power sensing solution achieved through RFCMOS technology

Instruments’
mmWave
Advantages

* Integrated processing solutions remove the need for an external processor in the system

« Scalable Portfolio — SW re-use across Automotive & Industrial platforms, regardless of band
 Antenna on Package — Optimized solution simplifies design & manufacturing challenges
 Imaging Radar — Lidar-like performance at the right price point

Automotive Industrial

mmWave

Applications
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http://www.ti.com/sensors/mmwave/awr/applications.html
http://www.ti.com/sensors/mmwave/iwr/applications/applications.html

mmWave sensors for occupancy detection

Market Trends

Why Tl radar ?

» Scalable platform to address all interior
sensing needs (60 GHz and 77 GHz)

Unattended child detection

 Single chip and small form factor enables
easy vehicle integration

Seat belt reminder

« PPAP ready mature solution

« Faster TTM with reference design/partners

Air bag deployment control
Occupant Monitoring

+ Active mmWave sensing for high accuracy sensing compared to false detections prone passive sensors
« EURO NCAP driving sensing solution to detect newborn babies left behind — Need low cost edge sensors
+ One mmWave sensor can replace multiple weight based sensors — Cost benefit
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| 60Ghz Radar — Portfolio Overview

I
AWR — Automotive 1 Pin-to-Pin
IWR- Industrial 1 Compatible

mmWave Front end mmWave Point Cloud Sensor mmWave Sensor mmWave Application Sensor
+ HWA + MCU + MCU + DSP + HWA + MCU + DSP
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Delta from IWR1443

Common Component / Reusable Software (SDK)

o Frequency regulation agnostic design : Pin 2 Pin compatibility with 60GHz and 77GHz sensors.
o One Software Investment: Common software APl and framework across 60GHz and 77Ghz devices make software re-usable and portable across devices.

o Safety story: ASIL B safety target for automotive applications
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Vehicle Occupant detection |, wavesensing

*  Detects sleeping new born babies in rear facing child seats
« Detects even when covered by thick clothing

* No false alarms due to rain, shaking of car, water bottles

* Robust to heat, cold, different lighting conditions

* Detectintruders

Performance Advantages:

« Small form factor < 50mm * 50mm sensor size

* One sensor for detection of 5 occupants in 2 rows including
child ( Child Presence, Seat Belt reminder, Intruder alert)

» Classification of occupants

» Flexible sensor placement (roof/front)

Multi Zone Occupant Detection
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Antenna on package technology

MIMO virtual array

RX1 and RX3 are 180° out of phase with
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* 15mmx15mm embedded die fcCSP package 0 35 7 (mm) N2
+ AWRG6843 silicon die with 4 receive and 3 transmit channels . .
Angular resolution Angle estimation Accuracy

Array configuration ) .
[ ] - ° .
+ RXand TX elements are arranged to enable beam forming and detection with Azimuth: 29dzeg BOFESIght. 1deg

equal angular resolution in in both Az & El directions « Elevation: 29deg o +/-80deg : 6deg
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Antenna On Package Benefits

AOP Benefits

» Small form factor 15mm

» Reduced complexity for system design
> Developers do not need RF EM expertise v
> Savings on antenna design cost and time

A
v

15mm

» Reduced system cost Sensor
> Cheaper board solution (e.g. FR4)
> Simpler board routing

»  Reduced PCB size and housing I I Neee  DIel meseg o KN
e P 2 ALl W B
» Higher efficiency (lower loss) compared to modules with similar ; ’ ; SV

23 mm

antennas | i = Q,’émﬂ

+ Sampling AWR6843A0P version now
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AWRG6843A0P for Child presence detection tests

W~
Child presence detected with child in different positions — in child seat,
AWR6843A0P sensor in the over head position forward/rear facing, covered by blanket
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AWRG6843A0P for occupant presence detection tests

Wf/,/,//,/fww 4

AWRG6843A0P sensor in the over head position

Tl Confidential - NDA Restrictions

e TN

Detection of multiple occupants inside the car
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AWRG843AQ0OP for intruder detection tests

P
N

AWRG6843A0P sensor in the over head position
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Detection of intruder trying to steal objects inside the car
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AWRG843A0OP multimodal sensor

Intruder Detection

Detects intruders around car
Operates in low power mode ( mW)
Multi mode sensing

¢  {ERETTE RS §

Multi-row Occupant Detection

Detects/Localize 5 occupants in 2
rows
Classify occupants

RN 3T RESER s
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Incabin sensing 60GHz evaluation

Azimuth x Elevation FOV
Azimuth/ Elevation resolution

Sensor Position
(Current SW Tested)

Reference Software (Target C
code)

Design Document
(Algorithms/processing chain)

Video
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AWRG643A0PEVM
120 deg x 120 deg
29 deg

Roof Mount:
Detect 4+ people in 2 rows
CPD across 2 rows including footwell

LINK

TIDEP-01023

https://training.ti.com/automotive-cabin-sensing-60ghz-

antenna-package-radar
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http://www.ti.com/tool/awr6843aopevm
https://training.ti.com/automotive-cabin-sensing-60ghz-antenna-package-radar

Visit www.ti.com/npu

For more information on the New Product Update series, calendar and
archived recordings
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Use of this material is subject to Tl's Terms of Use, viewable at Tl.com



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2020, Texas Instruments Incorporated
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