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2023-08 Copyright © Infineon Technologies AG 2023. All rights reserved. 5
08



RXZABUAREENEFSET R, BRI ZNRENATHE, Cinfineon
mEHRERE—NRESHHNERE

x5 ZEHIRR R NSy BRI ER/ADAS

£ R 8% (magnetic, pressure, radar, current, 3D ToF REAL3™, PSoC™ Automotive Multitouch, PSoC™ with CAPSENSE™)

34188 (Embedded Power ICs, N
PSSECTM A(utomotive, TRAVEO™) iz (AURIX™)

frfitiae
(NOR Flash, SRAM, nvSRAM, F-RAM)

Th&E 284 (MOSFETs, IGBTs, modules, driver ICs, power ICs, LDOs, PMICs, USB Type-C PD)
LS E g
(USB) (Wi-Fi, BT, BLE)

FENH

» DRRG » URE > Wiz » S|EEHE > IR

> ZE 4R » IR > ¥ » IEFE » B HIE
» R > flidz ) RERS » EF TR » BREN

» BERIRT » ERFEH ) BHE > HBhRR  fERSERS

2023-08 Copyright © Infineon Technologies AG 2023. All rights reserved. 6
08



Agenda

2023-05-04

public

Overview of Infineon MEMS Sensor

TPMS assisted intelligent tires

MEMS sensors in intelligent cabin

Automotive grade Silicon microphone

MEMS sensors in BMS

Copyright © Infineon Technologies AG 2023. All rights reserved.

(infineon



Gafineon

A Smart Car needs Smart Tires E58E4CH8
s

- —

Tire is the only interface between
the vehicle to the ground

Smart Tires Needs to

% Sense the basic tire information
Sense the extensive tire condition
Sense the ground condition

Even adjust the tire foot-print

And Connectivity to the vehicle as
well as other cars in the area
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Infmeon

EHETPMSHIFJADAS

Vehicle control
Manual Driving can be taken over
by system

Autonomous
driving

A Standard TPMS In-Tire TPMS

Pressure measurement » Tire ID (information) .
» Mileage counter

>
» Temp. measurement » Load detection
>
>

Intelligent TPMS
» Road classification

» Friction detection

» Tractive/braking force
» Cornering force

> ...

_ o
*APS(Auto-localization) S /748 ; '(I;lre _I\_/_vea'; e
n-Tire

*Tire fill assistant

YIIs S
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FHKEEI— SP49 lRESH

—Product Content

ASIC:
Package:
) 2‘5 4N; gISCI\CA):_'e T . - Package with pressure inlet
) . z fransmission - Stress decoupling of MEMS Sensor
- LF receiver

- Low power management
- p/g- sensor measurement

MEMS Sensor:
- MEMS chip with p- and g-sensor

——Advanced Functionality
«  EBRRRIENSI Tire pressure sensing: P range 900kPa/1600kPa

. HEECBAERNTERL Support tire localization using g-sensor
« IEFTPMS Operation with external BLE IC via 12C

o BEHBUWT Intelligent variant for tire load detection
«  JBPRESI Support tire burst monitoring

«  IIEERL 15026262 ASIL A
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4> Being and feel safe
and comfortable

» Adaptive to personal
preferences

> Autonomous driving

\ Seat comfort functionalities: 4"’.3..
: = > Massage

- > Lumbar

> Bucket retain

v

» Analog interface: KP236N6165
» Digital interface: KP253 12bit
KP256 10bit

» An integrated seat comfort system is using integral air cushions inside the seat to
adjust the active multi-contour functions (e.g. massage or lumbar function).

» In addition, the system constantly monitors the settings (e.g. pressure) during the
journey and, in particular, adjusts the pressure in the side cushions according to the
driving conditions. Therefore several absolute pressure sensors are needed in
order to monitor the pressure inside the system.

» The seat control unit also controls the massage function with its several air
cushions which could be also integrated inside the seat.

2028-051043 publigtricted Copgepyright©infingom Eeehnologies AG2023 Allxightgieservedrved. 12



Seat comfort demonstration

_@) Seat comfort application

o . - \.
~ Lumbar function .

Average of 2 BAPs per seat

Bucket retaining adjustment )

Average of 2 BAPs per seat
Equipped only in high class and sports vehicles

Seat massage function )

Average of 8 BAPs per seat
Equipped only in high-class vehicles

Copyrignt ® Infinean Technologies AG 2020. All rights reserved
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AR-HUD System Overview - Infineon MEMS LBS offering with MEMS (iﬁfﬁleon
mirror, driver, Power management IC and Display controller

Virtuatimage

47 6

Waveguide

MEMS LBS system
IFX chipset +
Ecosystem components

Outcouple Grating

. ECOSYSTEM

ATV PS ECOSYSTEM
Power _ (infineon
Management Cjplitee!
IgC calibration : :
(infineon J-
& &
Lissajous Display Controller  (ifineon Laser Driver IC RGB Lasers
» CAN & Ethernet Transceiver » Receive RGB Video
» Video Link » Laser monitoring <:> ‘ ’
» HUD Configuration » Laser DAC
» GPU » RGB laser current
» FuSa driver

ATV MC /CSS ICW - ECOSYSTEM ECOSYSTEM
U vehicle
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FIRiEETE M (AEC-Q103)

INTERIOR - SPEECH
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The scope of application for MEMS microphones in the
automotive segment are the following:

Hands free / e-call / Voice cmd Active Noise Cancellation
(HF) (ANC) [£
.'r|
Road Condition $
‘;\
& @
§|
Y
-
‘§|
In-cabin communication
(1€cC)
Siren detection Contact detection
(Ambulance/Police) (CoSSy)

2028-051043 publigtricted Copgepyright©infingom Eeehnologies AG2023 Allxightgieservedrved. 17



Very attractive automotive (ATV) MEMS microphone market: (iﬁﬁneon
high growth and many use cases emerging

Market Size
2027

TAM microphones in

Hands free/

> High temperatures and long-term availability

> Future platforms and use-cases require full
automotive qualification

fe!
g
£ Market
2 ; Active noise
S - drivers cancellation
today
2022 2027 2032
. In-cabin
mECM/Consumer mATV qualified communi -
Source: Infineon internal market model G
ATV market trends Future
market
> MEMS technology vs Electret (ECM) .
drivers

27 Jun 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 18



Infineon First automotive qualified MEMS microphone (iﬁﬁneon
- New potential collaboration for AD/ADAS applications

AEC-Q qualified microphones serve
exterior applications Example for SiMic in AD/ADAS application

‘ Q" IM67D130A
4 Digital MEMS microphone is now available

=)  “Teaching cars how to hear with Infineon
automotive microphones and microcontrollers”

Siren detection

{ Reality Al Classifier
o » : [ | ] » m
. i | Map to features H Classify sound
Signals !

Road condition/ External voice
Damage detection Interaction . Reality Al Localizer

H Determine leftright

1 | Find sound features location of target as Correct for reflection Compute fina

1| ineach channel seen at each mic and refraction angles and distance
! pair

Location

exterior
exterior

Demonstrator available
Whitepaper available

27 Jun 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 19
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infineon
BMS (#scis=isi)) in BEV &_/

Thermal Runaway must be detected fast... ...with Hydrogen gas sensor?

» Detection of H2 gas produced by damaged
or deteriorate batteries, released by
outgassing event

Single cell failures in
Li-ion batteries
cannot be completely
eliminated, >

nternal short A Cell opening > Small time advantage over pressure
: Cell outgasing
’ Internal chemical gz:\gdgglsosr:uoef SEensors expeCted
reactions_ lead to  build up generation « » . . .
self heating and » Support of “state of the art” principles like

(]
X separator meltin . ell
/ Deformation p Y agation of s\n“gs‘e ¢
Overcharging ‘ ?;K\p“e (o other ¢©

External heat

pressure sensors or temperature sensors.

several min.

> Low power by low sampling rate

» Advantage in challenging pack dimensions

GTR20 Detection Gas sensing Foo—— _
Regulation  speed is KEY as alternative s I
- 54 creep distance| }ﬂ

and supporting : 1y

5mn to leave Enough time for method = e
the car after passengers to %“ﬂ ..g
early warning escape : : . : A

Time t[s]
Fast Thermal Runaway Detection for Lithium-lon Cells in Large Scale Traction Batteries, Sascha Koch et. Al. 2018 MDPI Batteries

2023-05-04 public Copyright © Infineon Technologies AG 2023. All rights reserved. 21
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Infineon
SP49 vs. SP40+ overview L/

ASIC: Package:
Same wafer technology - Same package outline dimensions
New MCU: 32-bit ARM MO+ - Same footprint
New ASIC design to match new & - Same package concept

changed requirements

Sensor:
Re-use of proven TP4 concept

Easy change at customer: same footprint and outline dimensions and
pin compatible to SP4x

2021-04-28 restricted Copyright © Infineon Technologies AG 2021. All rights reserved.



infineon
Gas sensing is an emerging opportunity for various applications L/

» Leakage Sensor » Leakage Sensor » Thermal runaway » Leakage Sensor

» Exhaust Sensor » Crankshaft leakage detection » Gas Quality

» Anode Sensor Sensor » Water intrusion » Other Gases (CO2)
> BMS Sensor » Coolant leak (HVAC)

» Seasonal storage

O O

* TC: Thermal conductivity




Application background (BMS) (iﬁneon
Thermal Runaway Detection — gas venting and pressure increase

(4] —
24 |
5
>
8 .
o 4 ! - Not avialable as
3 critical temperature B BME is a.sleaep in Runaway Sequence may Val’y,
g venting start . paridng mode venting may start earlier or at
| fail :
15 '”tfma alure Y : same time as full runaway
g — 3 Depending on cell chemistry
4 I and battery architecture
q 8 New application, most
c . .
©8 customers also in learning
8 Required only phase
A p ONE Sensor per H
) battery pack All EV bqttery topologies and
2 chemistries show pressure
& peak at runaway
(2]
©
V]

potential benefit




Application background (BMS) (in’ﬁneon
System Architecture, Sensor Integration |

[ Battery pack )
0 » BMS (battery management system):
J; main contactors . 3
Venting S N - to vehicle » BMC: battery management controller (1x per battery pack)
valve I et votagee » CSC: cell supervision circuit (1x per battery module)
I temperature » Current sensor (1x per battery pack)

" ““malancing

AN,

» Pressure sensor integration
» Main requirement: inside battery pack with one common air
volume (instantaneous pressure rise anywhere in compartment)

44 » Gas sensor integration
g, > Requirements:
alone » Inside battery pack with one common air volume
—_ » Depending on topology several sensors might be
&Y required due to gas diffusion behavior

» Integration options for pressure and gas sensor
| Veniske » #1: On BMS master
[ communication » #2: Onone CSC
> #3: On current sensor
» #4: Inside ,standalone” or satellite sensor

to vehicle

O

\ main contactors

J




Tnfineon
THERMAL RUNAWAY DETECTION p

KP467: Parking Mode Key Feature TC Gas Sensor: Venting/

Gassing Detection

e cell failures | > Developed for EV Battery > Thermal conductivity gas sensor for
fi'_rilgneb?neﬁé:res " Pressure Monitoring battery, fuel cell and industrial
cannot be completely > Low Power Monitoring mode applications
eliminated, - for autonomous pressure > robust and .stakl)le sensor concept for
internal short pp— gradient detection and wake SH?;erx :ﬁ;'t'if/?;t;ons
>
L Production of ~ Cell outgasing ) u? feéllture ) » Low power consumption
Internal chemical gas Pressure Smoke/fire » Ultra low power f:onsum_ptlon > 1S026262 compliant device with
reactions lead to  build up generation > 1S026262 compliant device ASIL A rating
with ASIL B rating » Additional time benefits for gas

sensor in runaway / venting detection

External heat

(J self heating and
X separator meltin . ell
/ Deformation P 9 agation of sm“gs\e <
Overcharging ‘ ?;KE( o other ¢

several min.

(73S

GTR20 Detection Gas sensing
Regulation speedis KEY as alternative
and supporting

5mn to leave Enough time for method
the car after passengers to
early warning escape




HEV+P-HEV+EV mar_ket estimation bgsed on total vehicle sales (in’ﬁneon
and BMS H,, penetration rate assumptions

IFX's potential WW H, BMS market

HEV+P-HEV+EV annual car production share Notes & Assumptions
HEV+P-HEV+EV Vehicles sold Number of BMS Hydrogen TR qetection is applicable to all battery vehicles, incl.
forecast in million units sSensors hybrids

100 in million units 1x sensor per battery pack (>12V) is anticipated
35 H2 gas sensing applicability:

50 30 » pouch type soft cells mostly (a hard aluminum
[ sealed cell is unlike to open and release gas
0 = | 25 earlier)

2020 2025 2030 20 + very small cylindrical hard cells (eg. Tesla), where
15 a pressure sensor might not be able to show a
m BEV 10 pressure increase

» newly introduced LFP cells (mainly Tesla considers

| .
PHEV 5 these), where small/no pressure peak is expected
m FHEV 0 at runaway
202 202 2
s [V 020 025 030
e |HS Markit 2019 IFX 30% SAM Upside 40%
e |HS Markit 2021
Sources: Note:
Infineon: BID market guidance, June 2022 Calculation assumptions:
IHS Markit: Alternative Propulsion Forecast. September 2019, August 2021 SAM is 50% of Infineon’s BID market guidance, June 2022
Avicenne Energy: The Rechargable Battery Market and Main Trends 2018-2030, April 2019 (Pouch type soft cells, Small cylindrical hard cells (eg. Tesla/BMW), newly introduced LFP
cells (Tesla)

IFX’s market share is roughly assumed with 30% of the TAM, with a realistic upside of 40%
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