Safety for Robotics
with TI mmWave

How can radar increase robot productivity while
maintaining operators' safety
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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, regulatory 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 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 TlI’s applicable warranties or warranty disclaimers for
Tl products.

Tl objects to and rejects any additional or different terms you may have proposed.
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Agenda

Safety in Europe and the EU and applicability to robots

What can be achieved with TI| mmWave for robot safety

Tl offering

How to get started
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Safety in Robotics, but what is arobot ?

@Qg Robots

Autonomous
vehicles

Service Robots (ISO 8373)
» useful tasks for humans or

Industrial Robots (ISO 8373)
automatically controlled

reprogrammable ": equipment
multipurpose manipulator » excluding industrial automation
programmable in 3+ axes applications

fixed or mobile
industrial automation

| | || |
hi. .
A " Am_ .
7t i caa
3 40 o e '-; c-“ @;
EN 7 2 ’ WAAAAS
~1.\ g \v
Industrial Robots Co-bot Personal care robots Medical Robot Robotic lawn mower AGVs
ISO 10218-1/2 ISO TS 15066 ISO 13482: ISO 80601-2-77/78 ISO 60335-2-107 ISO 3691...

- mobile servant robot
- physical assistant robot;
- person carrier robot.
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Safety goals in Europe reduce number of injuries

Accidents at work by severity and economic activity, EU, 2019
(% of accidents for each activity)

Total (all activities)

Agriculture, forestry and fishing (A)

Mining and quamying (B)

Manufacturing (C)

Construction (F)

Wholesale and retail trade (G)

Transportation and storage (H)
Accommodation and food service activities (1)
Administrative and support service activities (N)

Public administration and defence (O)

Human health and social work activities (Q)

‘" {

0 20 80 100
“ 4-6 days 7-13 days 14-20 days
= 21 days to < 1 month =1 to < 3 months 3 to < 6 months
Permanent incapacity or 2183 days = Fatal » Not specified
Source: Eurostat (online data code: hsw_n2_04) eurostatil

Figure 2: Accidents at work by severity and economic activity, EU, 2019
Source: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Accidents_at_work_-

(% Df a CC| d ents fo rea ch a ct|V|ty} _statistics_by_economic_activity#Developments_over_time
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Positioning safety In

Europe:

starts with EU Machine directive

EU Machine Directive

IEC 61508 v/

Apply, design, deploy and maintain automatic protectién
systems called safety-related systems

Type B2 standards

PPE specific safety features
IEC 61496 ESPE
Upcoming -5 for radar v/

HOW

Ty

ESPE: Electro-Sensitive Protective Equipment

SAFETY ?

Risk Assessment
(ISO 12100)

.

WHICH
PRODUCT

Type C standards

Machine centric

« ISO 10218-2: industrial robots
« EN 12978 — doors and gates

e wrar
M)i/r?imum dist:r/me SAFETY
requirements can be found in MEASURES

ISO 13855

Cumulative cost
Progress
/_-

1.Determine
objectives

2. identify and
resolve risks.

4. Plan the
next iteration

3 Development
and Test

By Conny derivative work:
Spiral_model_(Boehm,_1988), Public Domain,
Link
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https://commons.wikimedia.org/w/index.php?curid=9000950

Safety standards Industrial Robots specifics

Type C (Application): The end goal

Robots (1ISO 10218-2), Machine tools, ...
[ ] 1 ] [ ] [ ]

Type B2: (supporting safeguards
ESPE (IEC 61496)
PSPE (1ISO 13856)

Emergency stop (ISO13850)

Guards (ISO 14120), safeguard

[ | [ ] [ | [ | [ |
| Type B1 (particular safety aspects): Steps towards goals such as |

| safety distances (ISO 13857), surface temperature, noise, .. |
| mists, signs, ergonomics, ... |
| Type A (basic safety standards) - Foundations |

TI Information — Selective Disclosure PSPE:
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Key considerations for industrial robots

Environmental

4D area scanner

4D volume scanning allows the
benefits of both light curtains and
area scanners by covering a full
volume for additional workers
protection and breathing / micro-
motion detection

Tl lab offers SW on ti.com
demonstrating feature for Area
scanner . Commercials solutions
launched in 2021.

Resilience

Reliably detects human even in
presence of dust which otherwise
might trigger false positives with
optical solutions.

60GHz radar is an ISM band free
to use for static installation.

Tl experiments on ti.com
demonstrating resistance to rain.

Safety (SIL)

o calelyAg,
"

"

SILv

IEC 61508 / IEC 61511

TUEYV SIL2 certificate available as
well as all related safety collaterals

Commercially available products
for ESPE type 3.

IEC61496-5 ready

INTERNATIONAL
STANDARD

TC44 has released the IEC61496-
5 for radar to national committees

expected to be published by e/o
2022
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https://www.youtube.com/watch?v=VZ_HmYcQ_S0&t=102s
https://dev.ti.com/tirex/explore/node?node=AG5sy7E7h.oNdHORNgBsVA__VLyFKFf__LATEST

Key considerations for wheeled service robots (AGV)

4D Target Slope Gradlent

With angular fesolution at

Detects targets and their  or below 1 degree,

position allows to plan comes the ability to
navigation around those detect boundaries and
obstacles navigate more accurately

In busy environments.

In production in adjacent
markets (ADAS). Publicly
available supporting
collateral from Tl and 3P
vendors

Feature complete
demonstration code
available from Tl and
multiple third parties.

Detects cliffs and
measures positive and
negative slopes ahead

TI experiment offers SW

on ti.com demonstrating
cliff detection.

Fusion of odometry data
(AGV speed) allows to
estimate respective
speed of targets.

In production in adjacent
markets (ADAS). Ask
your TI representative for
detailed information.
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https://dev.ti.com/tirex/explore/node?node=AJUAr28VDQvg3De-xsntpg__VLyFKFf__LATEST

TI mmWave Sensors for
Safety applications

g




TI mmWave Overview for Robotics

. * mmWave is defined as the RF band of spectrum between 30GHz and 300GHz
What is

mmWave
Technology

* mmWave sensors provide range, velocity and angle for detected objects with high accuracy

» Achieve increased reliability over optical sensors in challenging conditions such as rain,
dust, smoke, complete darkness or in the glare of sunlight

+ Single-chip, low-power radar sensing solution achieved through RFCMOS technology
+ Integrated processing solutions remove the need for an external processor in the system

Why choose TI

+ |[EC 61508 SIL2 certified devices capable of human presence detection capability
m mwa\_/e for + Sample applications for safety-guards, and mobile robotics running on low-cost EVM'’s
Robotics? + Scalable Portfolio: Software re-use across frequency bands

+ Antenna on Package: Optimized solution simplifies design & manufacturing challenges

mmWave Industrlal & Collaboratlve Robots ’ Moblle Robots [AGVS &AMRs]

Robotics
Applications
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Human safety Safety Guards

As the increasing use of robotics aims for reducing cycle time,
more human collaboration and therefore the need for detecting
and keeping humans safe becomes ever more critical.

—

Ultrasonic Challenges Optlcal (NIR) challenges Vision challenges

» Slow to detect moving obstacles Objects below or above sensing planes «  Compute complexity for position and

* Not good at sensing objects that will be missed speed estimation (when possible) is
deflect/absorb sound waves + Limited angular resolution in elevation high

+ Sensitive to mechanical vibration * Muting is only available in 2D * Environment and privacy

T T nformation — Seleciive Disclosure



Getting Started with 4D Safety Guards using TI mmWave

Enable increased human-robot collaboration and productivity while ensuring safety around industrial robots with SIL 2 certified Tl

mmWave sensors that provide a robust, lower cost, smaller footprint alternative

Fences ensure human safety but take up TI mmWave helps define precise safe and
space and limit freedom of movement danger zones to create virtual safety guard

Ii —

i F
B

TI mmWave is capable of detecting static TI mmWave can help prevent Robot from
objects left behind in a danger zone restarting while operator is in the cage
TI mmWave features Robotics Benefits
4D presence (XYZV) + static object detection » Detect person/object (moving/static) in danger zone to trigger appropriate robot response
» Facilitate quicker changeovers and save floor space
IEC 61508 SIL 2 certified » Robust workplace safety with safe human presence detection
Gauge approaching object trajectory and speed » Dynamically adjust size of safety zones based on speed of approach
» Ignore objects whose trajectory is not towards the zones
Wide azimuth area coverage up to 130° * Reduce number of sensors for area scanning reducing overall system cost
Robust in challenging environmental conditions » Increase reliability over existing LIDAR sensors that struggle with dust/smoke
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TI mmWave Sensors =2 Products

Safety quard example

IWR6843

AM243x
4RX
CortexR5F L
( - RX) Obstacle Detection Application control
Tracking Safety monitoring Security
3 TX - DSP + HWA Cortex-R4F
a‘ggls':';)ﬂ;:::;) Industrial Industrial
’ I Shared memory, peripherals I Network Network
I System DMA " GPIOI »|| Peripherals
" Catbraton, | | DSP Vain .
Monitoring)’ Subsystem Subsystem R Control
(DSS) (MSS) ESM | safety Mcu switch / PLC
A
= LP8770x y
¢ Reset "
Reset Control Voltage Supply Voltage Monitoring Enable/Contral Typical Safety Goals for the Product
< naperontro Do not miss an Object when it is present
WD WatchDog Diagnostics Programmation T|melyt|dent|f|cat|on of Object when it is
presen

Do not detect/misidentify an object if it
is not present
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TI mmWave Safety — SoC and related deliverables

rApplication Enablers
, (Demo)
£ . ‘,’
! Software F [ )
_ Development Kits | R )
( Evaluation f i )
Hardware
\_ \_ J
[ mmWave SoC + // ( )
PMIC / \_ J
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Getting Started with 4D Safety Guards using Tl mmWave

+ Safeguard personnel by providing free, safe access to collaborative robots resulting in higher productivity and reduced downtime
+ Detect static objects such as boxes, carts, or other equipment that have been left behind while ignoring permanent static objects in the scene
* Watch Area Scanner use case video to learn more

Get started with mmWave for Safety Guards
TIDEP- 01010: Area Scanner using mmWave
* Overhead mount . Side mount
DRI TICHTE ° UMHSCIRENEN Fe) Mounting closeto | « 77GHz required
examples for near range <
the floor
0.5m
Tuning range 60-64 GHz. 76-81 GHz
Offering TIREX Lab TIREX Lab TIDEP -01003
1. Discover more about mmWave radar sensors and available resources here
IWR6843A0PEVM + IWR6843ISK + 2. Evaluate the performance
el MMWAVEICBOOST | MMWAVEICBOOST et IWR6843 AOP
IWR6843 ISK
IWR1443 BOOST
Max. Range 10m 10m Area scanner Lab with static object detection using IWR6843
(resélutior?) (0.15m) (0.15m) 3. Design custom boards with IWR6843 silicon
’ ’ Online datasheet & other technical documents
IWR6843 IEC61508 SIL 2 certificate
. Hardware design checklist
\l\;l_ax. Fleldloz_ 130[; X l300| (5’00 120|0 4 E0E |(1_5° ST |(1t5° iy 4. Accelerate path to production with 3P solutions
iew (resolution) angular resolution) angular resolution) resolution) Industrial mmWave third-party search tool
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http://www.ti.com/tool/tidep-01010
http://dev.ti.com/tirex/explore/node?node=AGoZFBEGvxOV8vF7Aw-fow__VLyFKFf__LATEST&search=area%20scanner
http://dev.ti.com/tirex/explore/node?node=AGoZFBEGvxOV8vF7Aw-fow__VLyFKFf__LATEST&search=area%20scanner
http://www.ti.com/tool/TIDEP-01003
http://www.ti.com/tool/IWR6843AOPEVM
http://www.ti.com/tool/MMWAVEICBOOST
http://www.ti.com/tool/IWR6843ISK
http://www.ti.com/tool/MMWAVEICBOOST
http://www.ti.com/tool/IWR1443BOOST
http://www.ti.com/sensors/mmwave/iwr/applications/safety-guards.html
http://www.ti.com/tool/IWR6843AOPEVM
http://www.ti.com/tool/IWR6843ISK
http://www.ti.com/tool/IWR1443BOOST
https://dev.ti.com/tirex/explore/node?node=ADbkf000CTo3Qm3dKKg-KQ__VLyFKFf__LATEST&search=area%20scanner
http://www.ti.com/product/IWR6843/technicaldocuments
https://www.ti.com/lit/fs/sffs403/sffs403.pdf
http://www.ti.com/lit/zip/swrr151
https://www.ti.com/tool/MMWAVE-3P-SEARCH
https://training.ti.com/area-scanners-60ghz-mmwave-sensors

Complement or displace established sensor solutions like ultrasonic with SIL 2 certified TI mmWave sensors that can help solve the

most challenging AGV and AMR sensing problems including human presence detection and autonomous navigation

10m

v -

Slow down and stop the robot when humans is detected within safety bubble.
Robot resumes only when any human is outside of safety bubble

TI mmWave features Robotics Benefits

“3D radar” presence detection « True 3D radar information (range, velocity & angle) of objects vs. LIDAR/ToF used mainly for distance measurement
*  Quickly detect and prevent possible collisions minimizing machine downtimes

Detect humans/obstacles and navigate around them to avoid collisions

IEC 61508 SIL 2 certified « Replace more expensive safety certified LIDAR sensors for human presence detection
Accurate glass detection * Helps ensure reliable detection of glass walls/doors over existing sensors that tend to “see” through them
Wide azimuth area coverage « Create 360 degree detection zones around the robot to help prevent collisions with humans to minimize injury and reduce machine downtimes

Robust in challenging environments * Increase reliability over existing vision and LIDAR based sensors in conditions such as rain, dust, smoke, complete darkness or in the glare of sunlight

TI Information — Selective Disclosure
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TI mmWave 360° Safety Bubble Offering for AGVs/AMRs

* Improve worker safety with 360° human presence detection and
collision avoidance even in the most challenging environmental
conditions

Get started with mmWave for Robotics
TIREX - Lab: 360° Safety Bubble with ROS using mmWave

WAl o0 sateny nupnie nel

Tuning range 60-64 GHz. 60-64 GHz.

Offering TIREX Lab TIREX Lab

HW / EVM 4x IWR6843 ISK 4x IWR6843A0P

360° Horizontal, 30° 0 g —

Field of View Vertical (15° angular LOUREEY (30 S

. resolution)
resolution)
Max Range 10m (configurable) 10m (configurable)

(Resolution) (0.047m) (0.047m)

Warning Zone

(Slow Down) 2m (configurable)

2m (configurable)

Danger Zone

(Stop) 1m (configurable)

1m (configurable)

Robot stops to allow person walking with

« Warning and danger zones are configurable. : 2
pallet jack to safely cross its path

Here, robot danger zone radius (red circle) has been Tashcan
set to 0.8m and warning zone radius (yellow circle)

has been set to 1.1m
Danger Zone (Stop)
Warning Zone (Slow down)

1. Discover mmWave offering for robotics

2. Evaluate the performance
IWR6843 AOP
IWR6843 ISK
360° Safety Bubble performance video
360° Safety Bubble with ROS Lab
360° Safety Bubble Lab FAQ

3. Design custom boards with IWR6843 silicon
Online datasheet & other technical documents
IWR6843 IEC61508 SIL 2 Certificate
Hardware design checklist

4. Accelerate path to production with 3P solutions
Industrial mmWave third-party search tool

18
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https://dev.ti.com/tirex/explore/node?node=AApAf0ASUx1o1mEsH.dQ1g__VLyFKFf__LATEST&search=mmWave%20industrial%20toolbox
https://dev.ti.com/tirex/explore/node?node=AApAf0ASUx1o1mEsH.dQ1g__VLyFKFf__LATEST&search=mmWave%20industrial%20toolbox
http://www.ti.com/tool/IWR6843ISK
http://www.ti.com/tool/IWR6843AOPEVM
http://www.ti.com/sensors/mmwave/iwr/applications/robotics.html
http://www.ti.com/tool/IWR6843AOPEVM
http://www.ti.com/tool/IWR6843ISK#buy
https://training.ti.com/360-degree-safety-bubble-robotics-using-ti-mmwave-sensors
https://dev.ti.com/tirex/explore/node?node=AApAf0ASUx1o1mEsH.dQ1g__VLyFKFf__LATEST&search=mmWave%20industrial%20toolbox
https://e2e.ti.com/support/sensors/f/1023/p/955041/3528909#3528909
http://www.ti.com/product/IWR6843/technicaldocuments
https://www.ti.com/lit/fs/sffs403/sffs403.pdf
http://www.ti.com/lit/zip/swrr151
https://www.ti.com/tool/MMWAVE-3P-SEARCH
https://training.ti.com/360-degree-safety-bubble-robotics-using-ti-mmwave-sensors
https://dev.ti.com/tirex/explore/node?node=AApAf0ASUx1o1mEsH.dQ1g__VLyFKFf__LATEST&search=mmWave%20industrial%20toolbox

Safety certification
of T mmWave Sensors




Our functional safety commitment

Functional Functional Safety
Safety-Capable Quality-Managed E L C)
[ Low-complexity : o
Previously-released,
I TEXAS products that can_be complex products that “
evaluated for use in a have had additional
INSTRUMENTS functionally safe documentation developed
system to enable their use in
functional safety
applications. —
Development Tl quality-managed process / /
process TI functional safety process - =
Functional safety FIT rate / /
calculation
Analvsi Failure mode distribution / Included in EMEDA
b (FMD) and/or pin FMA*
report
FMEDA /
Fault-tree analysis (FTA)*
Diagnostics 8
description Functional safety manual /
AR g Functional safety product
Certification certificate™ .
Tl Information — Selective Disclosure * May only be available for analog power and signal chain products. ** Available for select
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http://www.ti.com/lit/ml/spny010
http://www.ti.com/lit/spny010

TI mmWave Safety Offer — 61508 deliverables

Device

Items in RED require Tl Safety NDA
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Safety development flow Tl Offering

TI SEooC

mmWave ITB Labs i

+EVM Froof of Certification el

+ customisation concept + Accompanying Tl
/ Safety documents

Safety 4 System Design Rt VALIDATION  =---=-=-=-- System Test
Manual

/

FMEDA > Safety « Safety
Reqwrements Verification

Tl SDK doc /

+ITB doc Software Arch _______________ Integration
+ SDL doc Design Test

TI SDL

+ SW Development tools MOdUIe Create \/ Test

IEC 61508-3: Software systematic capability and the development lifecycle

(the V-model) 2
TI Information — Selective Disclosure ITB: mmWave Industrial ToolBox (dev.ti.com/tirex) .
SDK: Software Development Kit Q’
CQKIT: Compiler qualification kit m ]NSTRUMENTS

SDL: Safety Diagnostic libraries



‘| mmWave Main Functional Safety deliverables

*

Safety Manual
for mmWave Devices

User's Guide

Overview of the safety architecture
for management of random failures
The details of architecture partitions,
implemented safety mechanisms
such as monitoring, diagnostics, and
recommended usage

Failure modes and failure rates

*

Safety Analysis Report
(FMEDA)

Excel Spreadsheet

INSTRUMENTS

* Summary of failure rates of the SoC
estimated at the chip level taking into
account customer use-case (Mission
Profile, Temperature Profile, Failure
rate Models etc.)

* Failure rates and diagnostic
coverage for each sub-system on the
device including custom module
selection according to customer use-
case.

Application notes
White Papers

Reference

INSTRUMENTS

*  TIDUEY9: mmWave Diagnostic and
Monitoring Reference Design

* SLYP674: Enabling Functional
Safety in TI mmWave Devices

*  SLOAZ294: Understanding Functional
Safety FIT Base Failure Rate
Estimates per IEC 62380 and SN
29500

* SSIY007: Streamlining Functional
Safety Certification in Automotive
and Industrial

23
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TI mmWave Product & Process Certification

-{ Hardware Development Process

| Software Development Process I

LW & CEPTMOMUKAT @ CERTIFICADO & CERTIFICA!

ZERTIFIKAT & CERTIFICATE & 1T 1

CERTIFICATE
No. Q4B 130384071 001

TI Information — Selective Disclosure

L O

CERTIFICATE
No. Q4B 088989 0008 Rev. 00

X0V S0 TUvsud TovEo TUVSID VSR 1O, SoRvdsuoat
CEPTUOMKAT # CERTIFICADO & CERTIFICAT

BIBAE o

Device Certificate

CERTIFICATE
No. Z10 083989 0022

Holder of Certificate:

Cartification Mark:

Resas

(ZiE® & CEPTUOUKAT & CERTIFICADO @ CERTIFICAT

Development Process Certification

« TUV-SUD certified the Hardware functional safety
development process in 2013 for:

» |EC 61508 SIL-3
» 1S0O 26262 ASIL-D
« TUV-SUD certified the Software functional safety development
process in 2019 for

» |EC 61508 SIL-3
» 1S0O 26262 ASIL-D

Product Certification

« TUV-SUD certified the listed 60/77Ghz TI mmWave devices:

» Hardware Integrity up to SIL2
» Systematic Capability SIL3

W3 TExAs INSTRUMENTS



TI mmWave FuSa Responsibilities

Delivers H/W and S/W in compliance to Tl‘'s Function Safety processes
FMEDA, Safety Manual, Certificates ,CSP, SDL, Component HW/FW ...

Tl . .

Maintains hardware and software products
Supports customer’s system-level Functional Safety certification

Assessor Certifies Tl's FuSa compliant development processes

(ie TUV) Certifies TI's products and assesses sub-systems/TI-Designs

Establishes and follows appropriate development flow (ie V-model)

Customer :

(with assessor Owns and completes system level Safety analysis

/ 39 party) Determines system level FuSa requirements, safe state, etc.
Builds & certifies FuSa systems that use Tl products

Tl Information — Selective Disclosure FuSa: Functional Safety

CSP: Compliance Support Package
SDL: Tl Safety diagnostic libraries.
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TI mmWave Software Building blocks

- Software === = —mmmm— — — — — = = — = A - — - —— - — -
Safety function Custom

(application) diagnostics

3'd party code

Customer code

- Safety Compliant RTOS

DSP R4F Peripheral

Tl FuSa HW process
compliant & certified
with device

XxWR6843 Device

TI Information — Selective Disclosure
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TI mmWave Hardware Building blocks

Application level monitoring and calibration:
Tl firmware that keeps the device within
performance limits across age and temperature.

QSPI Flash

BIST Subsystem (BSS)
» Initialize, monitor, and calibrate the RF/Analog
modules including TX / RX Chain.

+  Controls GPADC, DFE, chirp generation
modules and Analog/DFE registers

_ IWR6843

4 RX

3TX

Analog Front End
(RF/IF TX, RX)

Digital Front End

Signal Processing
Obstacle Detection
Tracking

DSP + HWA

Bootloader
Application control
Safety monitoring

Cortex-R4F

Analogue Front-End

*  Power, clock, temperature monitoring

*  Frequency monitoring, RX saturation detect
+  Ball break detection

(ADC’s, Filtering)

I *  Loopback testing
e Fault injection

I Shared memory, peripherals

I System DMA " GPIO|
B'ST(SBLg’Ssg’Stem DSP Main CAN MSS, DSS, BSS Subsystems
Calibration, Monitoring (S;g;))/stem (Sl\;ngS);Stem —— *  Boot-time BIST
« ECC, CRC, and Parity checks

*  Error monitoring and signaling
Memory protection

lllegal operation trapping
Lock-step functionality

Safety Critical functionality (Summary):

Domain specific functionality to address safety and |:> .
integrity of the device in boot and operation .

phases.

TI Information — Selective Disclosure
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3'd Party Support




TI mmWave Safety Offer — Third party support

i

[ G Certification ]
/ . Authority
J /.’
F [ I ™
/ Design Services
\_ f . _/
!/
4 /‘ 4 )
/" Concept Services
‘ \_ // - J
f / ( OEM/ODM
Products
S £
/
/
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FUNCTIONAL SAFETY PRODUCTS

e SIL 2 certified SBV System based on

Aluminum IWR6843
back System
status LED o CAT 3 PL d
« FCC
2 or 3 axes
bracket

Series 200 from INXPECT

30
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https://www.inxpect.com/en/products/sbv-system-bus/
https://www.inxpect.de/media/downloads/TUV_IT_0948_21_MAC_0197_-_SBV_-_ENG_iAqn8pQ.pdf
https://fccid.io/2ANOS-SBV01

FUNCTIONAL SAFETY design services

Specialist for the development of software and electronic systems.
The focus is on functional safety and embedded security.

Safety-Services
Safety management assessment

I s [ Safety management
C reatl ng Safety MW) % *Safety risk assessment
I I Safety requirements analysis
Wlth paSSIOn - *Safety planning and concepts

Safety engineering
*Software and hardware development
*Approval strategy

Content reviewed and approved by Nquec

TI Information — Selective Disclosure
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Conclusion

« mmWave supports many existing and emerging robotics application:
1. safety first sensing
2. Robust to any interference safety sensing with fast response time

« Call to Action
— Ask questions now
— Send us an email at : g-peake@ti.com or matthieu.chevrier@ti.com
— Visit
e http://ti.com/mmwave
«  https://www.ti.com/technologies/functional-safety/overview.html (is there a shortlink?)
— will send follow-up email to those registered with details of what was presented

32
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