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SafeSense by ST 1T Automotive Image
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Road safety overview

Being distracted for more than two seconds
doubles the risk of a crash !

Distraction is responsible for 30% of road deaths [

More than 10% of road deaths are attributed to
drowsiness Bl

In 2022 : 5 times more fatal accidents caused by
distractions inside the vehicle [

What strategies can be implemented to prevent these issues and enhance road safety?

[1] The Impact of Driver Inattention on Ne@rash/Crash Risk: An Analysis Using theCQ&@ONaturalistic Driving Study Dakdauer S.G., Dingus, T.A., Neale, \BLdweeksJ.D., and Ramsey, [r, 2006

[2] World Health Organization (WHGBIobal Status Report on Road Safet018
’l [3] Prevalence of Drowsy Driving Crashes: Estimates from a-Baaje Naturalistic Driving StydyAA Foundation for Traffic Safet2018
[4] Driver Distraction: A Review of the Current StafeKknowledge, Monash University Accident Research Centre (MUARC), Youegak,.. MR, and Hammer, 12003




GSR2 content helps improving road safety

GSR2 : General Safety Regulation 2
(GSR regulation 2019/2144 (nov2019))

Q Event data recorder ‘ ‘

Groundbreaking regulation
mandating advanced safety
technologies in vehicles to

" Lane keeping assistance

| Drowsiness detection

drastically enhance road
safety and protect all road
users

Distraction monitoring

Intelligent speed assistance , ,

Application of the GSR2 for all new vehicle platform in the European Union started in 2024.
Mandatory implementation in each new car manufactured by 2026



From innovation to maturity

2019 2023 - DOMS 2024 - 2026
=| GSR2regulation VB/VD1940 ®X@ GSR2
5.1Mp 7 RBG & NIR Implementation

Hybrid pixel image sensor
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SafeSense

. 2022 - DMS 2024 - OMS
-()- VB56G4A 7Y VBVD1740
M 15Mpi NIR A¥ 2 7Mpi NIR
High sensitivity image sensor Monochrome optimization

"l DOMS: Driver & Occupancy Monitoring Solution



From DMS to DOMS: VB1940
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EURS@;,CAP Main next trends for in-cabin safety I

Euro NCAP |

Vision 2030 program with 2 steps: 2026 & 2029

Seat belt use

Occupant classification / Qut of Position
Child Presence Detection




From DMS to DOMS
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DOMS A
FoV > 140° -
NIR for analytics

RGB for Ux
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2026 EURS@I\QCAP

Euro NCAP



ST hybrid pixel: one single camera for DOMS

V Unique hybrid pixel
V Multi-context management

DMS camera
A 1.5Mp

A 940nm &0
A Small FoVv ,:&\]
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DMS : Driver Monitoring Solution
——— DOMS camera

LRGSR A5.1Mp
A RGB J ANS S ANIR(940nm) + RBG
Awide Fov Gug® & 'O AWwide FoV
: : Image A: Color HDR, full resolution
A High cost 2 cameras A Single RGB-IR camera for EeE B NE mage . Sl el 0s 6
solution DOMS ImageC:Col or i mage, passeng
A Complex integration A The most optimized solution

"l DOMS: Driver & Occupancy Monitoring Solution



o

~ DOMS Flagship : VB/VD1940

SafeSense

5.1Mp BSIT Hybrid RGB/NIR DOMS

Highlights

V Hybrid pixel : global and rolling shutter
V HDR linear dynamic range up to 100dB

V Multi context management

5.1Mp - 2.25um S 2560 x 1984 - .
@G/S&R/s <H Dixels V Cybersecurity features ( vi deo stream a

) A Maturity & deliverables
Ze - AECIID (EA) ‘:‘ RGB-NIR

" ASIL B )
V PPAP available

@ZBOmW @60fps E Barre die V In production H1 2025
------ or OBGA
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o How It IS possible to output

SafeSense

%) full resolution Color and NIR ?

~ 51Mpcolorimages 5.1Mp NIR Images

RGB NIR 4x4 to RGGB
Bayer

Step 1:
Remove IR
from color

pixels

Smart upscaling
& Img subtract.

Step 2:
Reshuffle color
pixels in a
Bayer pattern

Extended ECU More resolution to
compatibility NIR pixels

Kys VB/VD1940 - Advanced On-Chip processing
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Wl ST & Indie Semiconductor collaboration for DOMS

by ST




ST & SmartEye collaboration for DOMS

Driver & activity Monitoring

Tracking: T

o e ‘ smart eye
Speech: Y/

Driver:
Uriver present: neau uetecteu (i.uw)
Tracking status: Tracking
Enroll » Head tracking
Eye tracking
Viewing targets
Eyes on road
Distraction
Activity
Emotion
Drowsiness
Occlusions
Mouth detection
Driver identification
Hands off wheel
Other tracking
Occupants
Max occupants: S
v rowl left
Confidence: 1.008
out of position: false (0.94)
» Body position 3D
Body height: N/A
Bounding box: (©, 259) w:871 h:1839
Seat belt: On (1.00)
¥ Hands
v Left
Object present: N/A
Object type: N/A
Gesture: N/A
Dynamic Gesture: N/A
Activity: N/A
Right
Object present: false (8.75)
Object type: N/A
Gesture: N/A
Dynamic Gesture: N/A
Activity: N/A
Emotion
Activity
Body key points
Body key points 3D
Camera: 1
Driver's seat: rowl_left
» Child seats

Authorized
Partner

V5

Driver Front Passenger

smart eye




DOMS videos

Driver & Occupant Monitoring

71

life.augmented

Driver Front Passenger

smart eye




Safety is our DNA

Safe products
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A Product compliant with GSR / EuroNCAP
requirements

A Compliancy with AEC-Q100, ASILB & cyber security

A Maturity: in mass production

A European actor / IDM model : delivery stability

A Worldclass automotive quality

Lys



Automotive MEMS sensors overview




ST Inertial sensors In automotive

Leading the non-safety market

(i '
Body and

Navigation Telematics Infotainment :
Convenience

Growing very fast in the safety domain

LY 2
2
Roll over detection Vehicle dynamics Active suspension »
Airbags plausibility check ~ Traction control systems HAD** systems

(ESC & RSC)*

*Electronic and Roll Stability Control **Highly Automated Driving




ST Inertial sensors covering all application domains

ASIL QM ASIL QM ASIL QM ASIL B+ ASIL D
Navigation,

infotainment, Power train
telematics

Body and
convenience

I \ ; e ) SN ol At =
Infotainment and Predictive maintenance Door / trunk module Cameras incline angle and Restraint control systems

connectivity Vibration monitoring Occupancy detection stabilization Vehicle dynamics (ESC,
Navigation system TPMS® Precise positioning RSC*)

Vehicle sound system RNC® Active suspension
Sentry system Lighting module

*Electronic Stability Control
Smart Keys Roll Stability Control

" l (MTire Pressure Monitoring System 18

(@Road Noise Cancelling



Smart antenna /
Telematic boxes

RNC AIS2IH
AIS25BA
Vibration monitoring
Airbag IIS3DWB
AlS2120

Vehicle dynamics

AM3G, ASM5G , KeyFobs
(car access)
/ AIS2DW12

Door modules

@ and tail gates
AIS2IH
Active

s Suspension

ASM330

Light levelling and

= 3 adaptive light
G? ASM330

Navigation / Positioning

ASM330

Car alarm/ Anti-theft
AIS2IH

Stabilization radars,
lidars and cameras

ASM330

Lys

ST Automotive sensors portfolio

A sensor for every application T Up to ASIL D

Seat and arm-rest
position
AIS2IH

Accelerometers
Low power and high performance
(AIS2DW12, AlS2IH)

6-axis IMU
Smart, ASIL-B, and up to 125°C
(ASM330 family)

MEMS for ASIL-D systems
For safety critical applications
(AlS2120, AM3G, ASM5G)

Wide bandwidth

accelerometers
For RNC* and vibration monitoring
(AIS25BA, 11IS3DWB)

*Road Noise Cancelling 19


https://www.st.com/content/st_com/en/about/quality-and-reliability/product-longevity.html#15-year-longevity&section=FM89-15-year

Accelerometers




ST three-axis accelerometers portfolio:
from low power consumption to high performance

3 Axis Auto Accelerometers

AIS2DW12 @E AIS2IH @E AIS25BA
LGA 2x2x0.93 mm? LGA 2 x 2 x0.93 mm3 LGA 2.5 x 2.5 x 0.86 mm?
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AUltra low power accelerometer up to 4 g AHigh performance accel. up to 16 g AAudio accelerometer up to ~8 g
APower consumption <1 pA at 1.6 Hz ALow noise, low offset, low drift AHigh and flat bandwidth (>2.2 kHz)
AMechanical robustness (shock, drop) AOutput data rate 1.6 Hz - 1.6 kHz ALow Noise (X,Y <1.6 mg, s, Z <2.4 Mg, )
ASPI, 12C interface ASPI, 12C interface ATDM interface (12C for config.)
A-40°C to 85°C A-40°C to 115°C A-40°C to 125°C
) a 7] =
- B e a2, & B3 D,
= O S - _— < (:)0
% T / © E Car alarm Telematics  eCall  Navigation
= O d
S .2 «—0 &
& Lower power I_I_T ) 8§ s Noise Condition
KeyFob : : : L
Q. / wake-up Automotive Seat Radar, Light : cancellation monitoring
© Suspension

transmission positioning  levelling

3



Inertial Measurement Units (IMUS)
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ST offers IMU family for navigation, positioning
and safety applications with extending features

ASM330LHH | Asm33oLHHx/GL B Asm3zoLHe/Gl | ASM330AB1H*

o &8

LGA2.5x3x0.86 mm3

ASMSSOLHHX G1

il
o
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LGA2.5x 3 x0.86 mm3

ASM33DLHBG 1 '

.

LGA 2.5x 3 x 0.86 mm?3

LGA25x3x 1.1 mm3

AAl enabled (MLC, FSM)

AASIL B, with redundancy
and SW lib

AGDOF, ASIL B native A ASIL D native

A6-axis IMU AMarket leader A . AsSafe SPI, 32 bits _
A-40°C to 105°C AG1 with extended temp f112v5\/lth SUBLEe IR ASuperior stability in all A 3 DOF /5 DOF, ceramic
+125° conditions for ADAS package & plastic
v v
T
) - ' >
= = »
= N (O = &
© g . Radar, Light ) Precise —'T/—\ S
= 8 Navigation Levelling, Camera ClC) z Positioning m e ()
Ic_s = —»5?; Lower power = g O J% &\ Vehicle
% Seat 9@ Light leveling and : hIHAD. q dynamics
© itioni i adaptive light Allglnlly EEeTsiE Rollover
posmomng Telematics P Driving (L3+)

3

* ES samples Q1 2026



Body and comfort

Pressure, XL and IMU adopted in several application to provide input the control AIS2IH MASS
module than therefore elaborate the data to offer comfort and optimal driving AIS2DW12 roduction
experience ASM330LHH P

Seat HVAC Dome Door/Trunk Passive key entry RNC




ST IMU #1 in MEMS for automotive navigation |nf0tainment .II Smart COCkplt

IMU Accelerometer to calculate velocity ASM330LHH  MASS
Gyroscope to calculate rotation ASM330LHHX  production




Infotainment T Road Noise Cancellation

Accelerometer to capture the vibration caused by the road irregularities AISOEBA MASS

and cancel the noise perceived by the car occupants production
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ROAD INVERTED INTERNAL
NOISE SOUNDWAVE NOISE LEVEL
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Alarm 1 Sentry mode

Smart IMU with in-sensor Al capabilities (machine learning core i MLC) to detect in
low power mode externa events like towing, jacking or shocks without application
processor intervention

ASM330LHHX  Mass
/ G1 production

MLC is an in-sensor classification engine
based on decision tree logic

I
l i H‘ Increase accuracy with a better context detectability,
4| offloading the main processor

Decision Tree

Filters Meta-classifier
Pre-defined features Results




Powertrain T Traction inverter

XL Wide band accelerometer (6kHz) to be used as collector of anomalous vibration IS3BDWB Mass

signals to monitor the inverter conditions and trigger predictive maintenance IS3SADWBG1 production




Chassis and Safety T Active suspension

XL XL locally in the suspension monitoring the compression of the spring, IMU in the
control unit to monitor the body of the car. Control units therefore actively align the
||\/| U heading of the car for a comfortable driving experience (not ASIL required)

AlIS2IH MASS
ASM330LHH production
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