CES 2020 Infotainment Domalin
Wall

‘ 'l life.augmented



Infotainment =

Remote
Amplifier

Telematics and
Connectivity

Smart Antenna

Product
Information




Audio Power
Amplifiers

Tuners

life.augmented

Product Information s

Telematics & § Infotainment &
Secure Digital Audio
Processors Processors

Signal Power
Conditioning § Management

32-bit
Automotive
MCUs

EOS and ESD
Protections

System
Information



life.augmented

12v

Power Supply

Voltage | AM
Regulator E M

DAB / HD

protection

Serial Tuner

EEPROM
Multi-standard
IC tuner

Antenna
protection

* CAN bus
Dataline ESD ~ CANFD iai
protection  Transce s
MU Ul CO-processor
Dataline high speed
*<- UsB protection
LCD Display
" Vehicle : 9
s & Antenna
o | protection

Infotainment
Processor

Dataline high speed '
protection / filtering i

Antenna
protection

Audio Power Power

Amplifiers

! Secure GNSS
e Element Positioning
r Rear

Power Dataline ESD
Amplifier Protection

EOS and ESD Signal

Management Protections

Conditioning

Head Unit s

Telematics and 32-bit
Secure Automotive
Processors MCUs

Infotainment and
Digital Audio
Processor




o (7 — T — I Terrestrial Tuner e

Antenna
protection

AM / FM1

e E
protection

Tuner Ch2 m
 AMb
Audio Infotainment

Out Processor SPI Control

Tuner Ch3 DABIIl a
DABIIl b
Base-band

A Digital ter[r]ﬁtrial tuner
DAB DCOP

Tuner Ch4

e

2R

22

DAB/HD

Antenna
protection

2R

‘ ’ . . Telematics and 32-bit Infotainment and
’ Audlio P.ower Tuners MBI NFC GNSS Pis 203 and. 230 s'?f‘al. Secure Automotive Digital Audio

) Amplifiers Sensors Management Protections Conditioning

life.augmented Processors MCUs Processor




12V Power Supply

protection

=s— lelematics and Connectivity mmm

rf%ﬁ%

GNSS
Antenna GNSS
protection Positionning C\LZX Mod_en:_+ RF
BT mmunication Transceiver
Processor
Antenna Balun Bluetooth
protection Low Energy eHSM eHSM
1 CAN bus
Dataline ESD A CAN
) protection Transceiver
) Dataline ESD AN A, CANFD
. protection Transceiver
Vehicle
_ Ethernet bus Dataline high speed
) protection
Telematics and
Secure connectivity
Element microprocessor
\ 3
+ TELEMACO
3P WiFi
Modem
"’ Audio Power Tunere EOS and ESD Signal Telematics and 32-bit Infotainment and

Amplifiers Management Protections Conditioning Prig::;f)rs Au:\;l)(r;nlj)stlve DLgr';ilel::g:o

life.augmented




12V Power Supply Voltage |

) o | ECall Module mmm

Serial
EEPROM

GNSS Antenna

‘E, ________________________ Positioning protection
........................ Bluetooth Antenna
“ ........................ Low Energy protection

Control
Unit

MEMS
Inertial

Secure
Element

Power I Dataline ESD
Amplifier Protection Ii]
)

‘ ’ . . Telematics and 32-bit Infotainment and
’ Audlio P.ower Tuners NFC GNSS Pis 203 and. 230 Sltqpall Secure Automotive Digital Audio

) Amplifiers Management Protections Conditioning

life.augmented Processors MCUs Processor




life.augmented

12'«F

Audio Power
Amplifiers

Power Supply
protection

t CAN bus
Dataline ESD CAN
protection Transceiver
4+ Vehicle
Ethernet bus

Secure
Element

Dataline
high speed
protection

Tuners

Voltage !

Regulator E

RF
Transceiver

eHSM

MEMS
Telematics and inertial
connectivity

microprocessor
GNSS Positionning

Bluetooth
Low Energy

TELEMACO
3P

Power
Management

Antenna
protection

Antenna
protection

EOS and ESD
Protections

Signal
Conditioning

32-bit
Automotive
MCUs

Infotainment and
Digital Audio
Processor

Telematics and
Secure
Processors




12V Power Supply Voltage

protection Regulator K

- Remote Amplifier mmm

EEPROM

 CAN bus
Dataline ESD —
protection SRSt
4 LIN Bus I 5.7,’-.‘;'--5': | MEMS 3
Accelerometer

Dataline ESD LN ' Infotainment

4 Sensors —

Vehicle
Ethermet
Bus

Power IDataIine ) Ii])))

I Amplifier :
Analog signals +— P protection

Dataline high speed [l 1=
protection i
Ly =
life.augmented P

Power EOS and ESD Signal Telematics and 32-bit Infotainment and

Management Protections Conditioning

Secure Automotive Digital Audio
Processors MCUs Processor




Application

Aftermarket
and entry OEM
head units

OEM
Head Units

Product Famil

The MOSFET family

raising the audio quality bar

Intelligent Audio Power
>200Mu shipped to OEMs

FDA: Fully Digital Amplifiers

the best classD ever designed

Products

TDA785x/78x8 - the standard
STPAOOS - the sound quality champion

TDA756X - an alog de-facto standard

TDA7802/03 - the digital revolution
TDA7808 - digital made affordable
TDA 790X - coming soon

FDAA4-series

FDAS8-Series the coolest Class Ds
FDAO9-series on the market
HFDA-series - coming soon

Audio Power Amplifiers mmm

Highlights

« Simply very good audio
» Low-cost package solutions
» Best cost/performance ratio

 Solutions for high efficiency and green cars
+ Embedded intelligence and diagnostics

 Digital classAB: state-of-the art performance
and the lowest power dissipation

» Setting the standard for automotive
classD with Fully Digital processing and
patented feedback architecture

» Very advanced diagnostic capabilities

* decreasing cost, size and increasing EM

compatibiilty

life.augmented




dsd

PCM

Product

FDA4100LV
FDA450LV

FDA2100BLV

FDAS01/FDA801B
(FDA901)

FDA801s

FDAS02/FDAS02B
(FDA902)

FDA8S02s
FDAS03 (FDA903)

Digital audio chain

12S/TDM

Digital Input ClassD

Power Amlpifier

PoutMax

4x135W
4x135W

2x180W

4x130W

4x50W

2x250W

2xX50W

1x80W

reng -
T
L
|
Features Vbatt
?Jﬁ%i:% 6-25V
full diag 6-25V
?Jﬁ%i:% 6-35V
FlIJ_I(I)(;/;Ia(gj;i/SDSI’M 6-25V
Fullding 618V
Fﬁ?givaz'fgfm 5.5-50V
Fullding 55257
Low diss 3.3-18V

o

Immunity to RF noise injection
Outstanding S/N ratio
Reduced BOM cost
Integrated digital intelligence

Innovative Feedback topology
v" Improved audio quality at low system cost

v’ Class D

v High power with the lowest
dissipation

v Integrated digital diagnostics
v check audio system in manufacturing
v real-time speaker monitoring

v/ Start-stop compatibility

v' Load value flexibility: 1/2/4... Q




4x50 W Class D Digital Input __

Power Amplifier with Diagnostics Features

I2S and TDM digital input

FDA801/901
6-25V operating — U

44.2kHz, 48kHz, 96kHz, 192kHz input o

- sampling frequenc
Digital ) '_b
Input 115dB SNR/ 110dB DR i

JULn :
. EMI compliance
—1:Sbus | IEC61967-4 IEC62132-4

Real time current sense feedback*
4x50W 4o0hm, 25V, 1kHz, 1%

Legacy mode or 12C bus controlled

I2C diagnostic

. LQFP64 (exposed pad up)
Digital Impedance Meter (FDA802B)

O}
Cc
_|

Lys
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2x150 W / 1x300 W Class D Digital Input _

Power Amplifier with Diagnostics Features

FDABOZ/B .

5.5-50V operatlng 125W on 8 ohm O+ OouT+
Fid
44.2kHz, 48kHz, 96kHz, 192kHz input e L . =S
. sampling frequenc TAAAT
Digital P1ng TEqUency o>

1 ZeituH
Input 115dB SNR/ 110dB DR _ R ==
i) | 10

JULn : I
. EMI compliance
— _ LPF included in the loop

compatible with o
FDAS01/901 2x150W 4o0hm, 35V, 1kHz, 10%
to allow scalable systems
design Legacy mode or 12C bus:

. 12C diagnostic LQFP64 (exposed pad up)
Digital Impedance Meter (FDA802B)

Lys
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1x45 W Class D Digital Input __

Power Amplifier with Diagnostics and Wide Voltage Range

for Car Audio and

Digital 125 and TOM digital input Telematic Applications
FDA803/903 | inpu PP
44 1kHz, 48kHz, 96kHz, 192kHz Fs O+ OUT+

UL 1x20W /4 Q @ 14.4 V, 1 kHz, 1% jc_{ A 1

e L2 T am

_1’Sbus | Legacy or I2C bus control modes TSAAAT L
YT Y

3.3V to 18V operating range Ri7 e ——cu

jj : o

Integrated 110 dB D/A conversion -

FDA903
real-time output current sense

Power limiting function

PowerSS0-36
(Exp. pad down)

Feedback before or after LC filter

PowerSS0-36
(Slug-up)

LPF included in the loop:
Lower THD

Flat frequency response
Precise diagnostic
Better EMI suppression

DC diagnostic & full diagnostic
IN PLAY MODE

EMI compliance CISPR25

Lys
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Safety features
Output DC Offset detection
Open Load detection
during Play Mode




Class AB

J
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Audio Product Portfoli0 s

Application Product offer
ST First to introduce

Fully Digital Audio EDASO2/B | High frequency (2MHz) classD
. | and high efficiency together !

FDA2100BLV 2CH, digital in, 5.5-50V

FDA901

2CH, digital in, 6-35V :
High end / FDA4100BLV FDA801/B 4CH, digital in 6-25V, speaker 4CH, digital in, 4.5-37V

: L T 0 . 0
Premium sound systems 4CH, digital in, 6-25V ACH, digital in 6-25V, monitoring, EfflClency>9(;)/o 2Mhz, Efficiency>90%
Efficiency>90% :

4CH, High eff, diagnostic, digital in | digital ‘Z‘I\CA;"Z‘%'Q'ta' In, 4.5-25V,

:;ead Un'tsd 4CH, High eff , diagnostic, analog in HFDA802
ntry sound systems 4CH, digital in, 4.5-18V
y y STPA003/8 TDA7808  [EBOdba 2CH, digital in, 4.5-18V,

! 2Mhz

s
FDAG/O0:

_ 1CH, 3.3-18V, Digital in ! .
Telematics / ! 1CH, analog in >

EV sound /Accessories Production I Development




CMQOS Tuner Family - STAR =

ADC | =
1 D L::: ADCQ bDDC B
TDA7707 is a monolithic dual-channel quad-band N veo W e :
. . g DSP s
AM/FM and DAB* tuner IC for automotive radio @3- § W ] e W
receiver applications @ Fose ;
pp D | ﬁgﬁ . ADCQ bbe
XTAL veo PLL HD Radio / DAB viCs g
TDA7708 is a monolithic single-channel AM/FM tuner o
|IC for automotive radio receiver applications Pin-to-Pin
Compatible
STAR family is the ideal solution for cost-optimized = — g
dual-channel and Single-channel receiver 1 B ~ Taocq M Doc |2
architectures _ ol 1 E
* With external co-processor g
XTAL HD Radio - vics B

m LD'J interface interface

life.augmented



CMOS Tuner Family - DOT mm

Digital Output Tuners (DOT)

STA710

Multi-standard RF Tuner for Software Defined Radio
applications, with Digital Output interfaced to an SoC

Pin-to-Pin
Compatible

STA710 Dual RF Tuner with I12S or LVDS digital output I

STA709 Single RF Tuner with 12S or LVDS digital output

ADCI 00

ADCQ [T~

Lys =
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MSR1 at a Glance ==

MSR1 is ST new Digital Radio Receiver adding DAB, HD, DRM and CDR
decoding capabilities to the STAR/DOT line-up

Key advantages:
System Interfaces:

« Powerful and cost-efficient scalable Audio (ETH, 12S)

: External memory Ctrl Data (ETH, 12S, SPI)
platform from low to (very) high end - Cirl (ETH, SP1. 120)
uaio I/F,

Multi-ch. System « S
R & SRC
Tuner e?y:c | I/0 < >
* True SDR Processor I/F Mo | |Peripherals
*  World-Wide Receiver
Analog Radio || Digital Radio System
o Upgradab|e Processing Processing Controller

Unit Unit (Cortex M7)

ST FW Platform

* Tuner Middleware

+ Prepared for the challenges of the future - ragio 8@ L Sytom 10 SO
j i +| H)Radio
radio receivers @ YRadio e Drm CDR

"’ m fim and more...

life.augmented




MSR1 Key BenefitS mm

Hyper-RAM Q-SPI

Eor egtﬁtr!de_d audio storage (optional) FLASH Quad-SPl @ 150 MHZ
. apél H IleS- Switch " * Fastest Boot Ever
eamless switching sec « Automatic - No need to

« Broadcast to |!°-R§1d|0 wait for Host Micro boot
Seamless Switching e FM Audio Out <500 ms

External memory Ctrl

. Audio I/F,
Multi-ch. Resync & SRQ System
Tuner I/O0 : :
I/F Internal || peripherals Seamless service following
Memories .
on internal RAM
, Analog . : S « 8sec FM-DAB

. + ) Digital Radio yste

=l '[.O 4|X I)D((.I?';\I-L SR Prfsgslgin Processing || Controller * 4sec DAB-DAB

asingle X e 9 Unit (Cortex M7)
 EMI Optimized JESD204

Tuner I/F

MIPS and Memory reserved
for Customer or 39 Party
Radio Control Strategy

Extremely powerful Radio Processor

* RPU architectures specific to the challenges of
Analog and Digital demodulation

* Radio specific HW Accelerators

‘,’ * Performant yet flexible architecture

life.augmented




MSR1 Open Market Product VariantS mmm

Up to

MSRl MSRl Ml MSRl X8 ch
Basic Hybrid ool Ful

RF

Multi-std Multi-std Radio Middleware
RF Radio Middleware RF

Radio Middleware AM/FM and

Light STA710 STA710 HD/DAB/DRM/CDR

HD / DAB / DRM / CDR N Main Channel

HD / DAB / DRM / CDR M“g'?d Main Channel ik
——— FM Phase Diversity

Digital MRC
Multi-std igi
uRI,:S Digital MRC Multi-std Multi-std Digital MRC
Digital BKG RF Analog / Dig BKG RF
STA710 TMC / TPEG
STA710 STA710 Analog / Dig BKG

TMC / TPEG

Multi-std Seamless Service
RF Following® Multizstd Seamless Service Muiti-std
DAB < -->FM o Following® e
DAB < -- > DAB DAB < -- > FM Seamless Service
DAB < -- > DAB Following®
Multi-std DAB < - > FM
e DAB < -- > DAB

Multi-std .
RF Multi-std

RF
STA709 STA709

STA710

Multi-std
RF

@) 8 seconds FM — DAB & 4 seconds for I I
DAB — DAB seamless service following SRAM SRAM

without external RAM
‘ , ’ Legend: | standard

life.augmented optional



Software Architecture s

ANALOG RPU DIGITAL RPU - System Controller

Analog Radio

Digital Radio Framework
Framework

Middleware

Digital )
Audio
Libraries

Seamless OSAL Tuner

Digital (™ Switching control
Demod

Libraries D-RPU Free

Analog Demod
Libraries

Open-Source SW

open-Soure sw
_ssw
BT
<7

LLD

oS LLD RTOS Stack

STM SW

Hardware Analog DSPs Vectorial DSPs Audio DSP ARM System Controller

) Not included in ST offer - To be licensed by 3 party

e augmented () CDR and DRM/DRM+ Demodulation Library available under specific licence agreement
1fe.au



Automotive MEMS Sensors
for Smart Driving

Active Safety Autonomous Driving




Sensors for Smart Driving __
Smart Driving FOCUS App“CatIOHS

 OnBoard %
6DOF IMUas GNSS o . &K -
assistant for Inertial J \

Low power
Accelerometer for

Navigation System Driving Style @; Passive Key entry
Insurance «—\‘Ii Accelerometer
Boxes [.. ™. N\ oy :
Shock detection

- ke User Interaction
Detect walking type
! 25

._\‘Ii
N vy

Inclination Battery saving

Detect no move

 Anti-theft
GNSS + DR

KALMAN
eCall IR
|

FILTER

l

Precise Positioning

SECURITY
Detect no move

é

Voice

Lys
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ASM330LHH 6-axis Inertial Module i

for Accurate Navigation

Temperature Features
Extended Temp. Range: up to +105°C
High Resolution: 256 LSB/°C

ASM330LHH

6-axes IMU
Automotive grade

2.5x3x0.86 mm

ASM330LHH

Stability Features

Accuracy 1st

Typ. Angular Random Walk (ARW): 0.21 deg/\h
Typ. Bias Instability (Bl): 3°/hr (High accuracy)
Stability: Over time & Temperature

Accelerometer range 2/4/8/16 g

} Qualification Gyroscope range 125 dps to 4000
completed dps
SOP Q119 Typ current 1.3 mA (6 axis)
FIFO 3kb
Accelerometer noise density 60 ug/VHz
Gyroscope noise density 5 mdps/VHz

life.augmented


https://www.st.com/content/st_com/en/products/mems-and-sensors/automotive-sensors/asm330lhh.html

AIS2IH: High Performance Low Power __

Automotive Grade Accelerometer

* #3 axis
+ Selectable FS +2/ +4/ 8/ +16 g
« Low noise (90ug/\VHz)

*  Flexibility between High performance and
Low power in the same device

Motion and acceleration detection

« Ultra low power: 120pA in HP mode embedded
* ODR up to 1600 Hz « Data storage (FIFO)
* 2 independent programmable interrupt «  LGA wettable flanks

* FIFO 32 level

Applications
« Anti-theft device / Car Alarm

 Inclination/orientation detection
AEC-Q100

- In-dash car navigation ceRe

PPAP level-3

Telematics and black boxes

LGA-12
2x2x0.93 mm3

Motion-activated functions

Lys
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ST MEMS for PKE Applications s

Applications Benefits

~PASSIVE KEY ENTRY

Typ Cur Cons: <1uA @3V @1.6Hz
Package: 2x2x0.93 mm? wettable flanks

Qualification: AEC-Q100
1S7

Motion / no-motion detection




Lys
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Audio and Motion Fusion
...Vehicles Cabin Noise Cancelling Application

B

Cabin cleaned

A 4

H(s)

-

-\-—
1

Background: Road noise is picked up by
accelerometer and microphones allow the engine to
estimate the transfer function from vibration to noise
into the cabin. 180° shifted signal is finally injected into
the cabin to cancel the noise

Product requirements

Accelerometer with wide bandwidth
High SNR, High AOP microphone




Lys
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MEMS Microphones mmm

Mobile Accessories

MP23ABS1

Flat Frequency
Highest fidelity

~Lx—_\,‘_,/;s«_

loT
MP23ABS1

MP23DB01HP*

Performance
Highest fidelity

Automotive

MP23DB0O1HP

Optimized @ 3MHz
for A2B Systems

Top Port

MP34DT05-A IMP34DTO05
MP34DT06J

High performance
Top Port Microphone

Industry standard Industry standard Industry s Industry standard x A
5Leads 5Leads JLEaus 5Leads ST
ST Advantage: ST Advantage: ST Advantage: ST Advantage:

*Lowest roll-off (15Hz)
*Best in class AoP (130dB)
*Very Low current consumption

* Power Consumption
* Best in class performance

* SNR and AoP performance
* Proven on A2B system

* Bestin class THD in 3x4x1

» +1dB for DT06J

* IMP34DTO5 for 10y Longevity
program




NFC and ConsumablesS =

\

s —

e

e\

Safety & Authenticate

\

\

AIAG_B10. 69 PrimaryMotalsTag.biw

Printer

Seloct the printer that you would ike to print to:

Shipping Laser Printer ()

filter housing

* Filters, Battery
» Safety equipment

In the Car

life.augmented



Consumables In Cars ==

Authentication and detection of consumables

Proof of origin
Lifetime counter

« Parts in place

« Parameter readout
 Temperature
« \oltage




System Configuration at Factory mmm

ST25TV

USER MEMORY .. * .

USER MEMORY _ ‘= ,
Write Password Areal password for write.

AAR + URL+ Accessory Password = HASH of UID+Signature.
Status information

CESRISVISIRET Y | Area2 password for read/write.

Read/Write Password™ _
Parameters Password = HASH of

Parameters signature UID+Signature+counter

256-bit TruST25
Signature

Accessory

TrusT25 Sign. Param.

Firmware + Accessory

i l Crypto Lib list : UID

Main Unit

life.augmented



Accessory Authentication mm

Q Read UID ) UID blacklisted.
& * HF Reader Read TruST25 ) No access to TruST25.

Compare Signature vs
uliD

UID <> Signature.

4
o

Lys
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NFC ConsumableS mmm

ST avallable parts:
. - NFC:  ST25R3914/3915
| Agtomotive CAN Body Control ST25R3920 (Q4/ 19)
4 ateway > Module
Power Supply LIN R  MCU: STMS8A
| | Sec LooPMeod
BUSLIN' " Ethernet « ESD: ESDLIN1524BJ
g Ecmen ] - TVS:  SMA4F14AY
Center Console and Passengers () Non AEC-Q101
|_SE: _| Consumable
| | NFC -
- “ D»)) (o
LIN
Bus e _| Consumable
(« -
v A 4

Lys
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https://www.st.com/content/st_com/en/products/nfc/st25-nfc-rfid-tags-readers/st25-nfc-rfid-readers/st25r3914.html
https://www.st.com/content/st_com/en/products/microcontrollers-microprocessors/stm8-8-bit-mcus/stm8al-series.html
https://www.st.com/content/st_com/en/products/automotive-analog-and-power/power-management-and-system-basis-ics/l99pm60j.html
https://www.st.com/content/st_com/en/products/protection-devices/automotive-protection-devices/automotive-dataline-esd-protection/esdlin1524bj.html
https://www.st.com/content/st_com/en/products/protection-devices/automotive-protection-devices/automotive-power-rail-tvs-protection/sma4f14ay.html

o NFC Digital Key & Qi NFC Protection mmm

Protect & Authenticate

Xk

In the Center Console
¥ » Car start

| » Qi charging NFC card
protection

adtl AN

B

RN

WAl

LIN/CAN

AN \ - —

VAN 3

A
NS

ST25R3914/15

SPCS5/STM8

life.augmented



Qi Analog PINg

» QI power transmitters constantly
search for a Qi receiver using an
analog “ping” signal. This signal can
have an amplitude > +/- 40V.

* When a Qi receiver is in range the
transmitter coil impedance changes,
altering the shape and amplitude of
the ping waveform.

- This analog ping signal can be large
enough to damage an RFID/NFC tag
or card

TX Voltage — nearby receiver

Lys
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NFC+Qi Card Protection Scheme __

Protect Cards Against Damage by Qi Charger

Use case 1: Use case 2: Use case 3:
One or more Card(s): One or more Card(s) + Phone Phone:
Do not Charge Do not Charge Charge

I-1

&) §
Sa

=,
£\ £\
5> S

e
27




NFC Gives Better a Customer Experience s

Enhance the customer experience with coexistence of NFC & Qi

Without NFC With NFC

Wireless
Charging (Qi)

)

& §
S

Working = Damaged (ping) = Damaged (charging) Working = Damaged

/7% cards damaged




NFC + Qi Block Diagram mm

ST avallable parts:
v S - NFC:  ST25R3914/3915
! Automotive CAN . Body Control ST25R3920 (Q4/ 19)
Power Supply [N Gataway LIN : Module « MCU: STMS8A
o —— - SE:  STSAFE-A100*
Bus Ethernet - SBC:  L99PM60J
i ” - ESD: ESDLIN1524BJ
- TVS:  SMA4F14AY

Door handle or B-Pillar module
| —— (*) Non AEC-Q100

sBC |
| reader
Secure
Element

I

I
ESD
H - optional secure element
!l for authentication

Lys
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https://www.st.com/content/st_com/en/products/nfc/st25-nfc-rfid-tags-readers/st25-nfc-rfid-readers/st25r3914.html
https://www.st.com/content/st_com/en/products/microcontrollers-microprocessors/stm8-8-bit-mcus/stm8al-series.html
https://www.st.com/content/st_com/en/products/secure-mcus/authentication-secure-iot/iot-secure-solutions/stsafe-a100.html
https://www.st.com/content/st_com/en/products/automotive-analog-and-power/power-management-and-system-basis-ics/l99pm60j.html
https://www.st.com/content/st_com/en/products/protection-devices/automotive-protection-devices/automotive-dataline-esd-protection/esdlin1524bj.html
https://www.st.com/content/st_com/en/products/protection-devices/automotive-protection-devices/automotive-power-rail-tvs-protection/sma4f14ay.html

iﬁ QI-NFC Automotive Reference Design mm

BD57121MUF-EVK-001 Evaluation Board

The BD57121MUF-EVK-001 Evaluation Board is a evaluation board
based on the ST25R3914 high performance reader frontend and the
automotive-grade wireless power transmitter BD57121MUF-M from
Rohm.

It is driven by an STM8 MCU and available at Rohm:
https://www.rohm.com/news-detail?news-titlie=new-automotive-wireless-charging-
solution-with-nfc-communication

Features:
« Compliance to WPC Qi verl.2.4
« Support of Multiple coils to increase charging area (Qi MP-A13
coil type)
« Power control using fixed frequency and variable voltage
* NFC card / tag detection & Protection of Type A, B, F, V
« Housing size: 120 mm x 65 mm x 30 mm

Lys
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https://www.rohm.com/news-detail?news-title=new-automotive-wireless-charging-solution-with-nfc-communication

ST EEPROM is Everywhere In Cars mm

. . ADAS
Audio/Infotainment Rear and Front Camera, Night
Telematics vision Radars, blind spot detection,

line deviation, Heads up displays,

AM/FM Tuner, Digital radio, Head lamp control

Amplifiers, Navigation, Passenger

entertainment, Emergency/crash call ‘ ' _ o
’ : ¢ A,v///r
A\ ~ Body and Comfort
%} i g Junction box, gateway, Keyless

Power Train e ' o Entry, Air conditioning, Door, Sea_t,
Engine management transmission - & APSEL ' ~ Roof modules Dashboard, cockpit,
control, Fuel pumps/éauge exhaust ' S‘.-afetylchaSSIS ; JECE plate

’ ] ; ~ Airbag, Occupant detection,
contig, HVb“F’ powgr management Pedestrian safety, ABS, ESP, active

A AROSS ML - suspension Steering, Drive by Wire

N Pt . Electric parking brake, TPMS, Black

AR = ~ box, Event recording

Traceability, calibration tables, manufacturing and user settings,
error and event recording, data logging, easy and flexible for

parameter management
Ly

life.augmented




Automotive EEPROM FamiliesS =

SPI, 3-wire interface

2 IO : e
e 1<C, ZMZ\Q)[S(_Tltze;face uwlrei\ﬂfggv(\:/)l(:(?Allr;tSerface
M95xxx-A145

* Robust interface * Low cost 2-wire interface * Robust interface

« Easy for upgrade « Easy for upgrade * Limited to 16kbit

« Fast: up to 20MHz clock rate * Slow: 1MHz clock rate * Slow: 2MHz clock rate

« Upto 150°C « 125°C « 125°C

« All automotive applications  ADAS, Body, multimedia and « All automotive applications

infotainment

Lys
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Automotive Package Options mmm

Q
SO8N TSSOPS8 WFEFDFPNS8
6mm X 5mm 6.4mm X 3mm 3mm x 2mm
1.75mm Thick 1.2mm Thick 0.8mm Thick
80mg 34mg 16mg
up to 2Mb up to 1Mb up to 512kb

Qualified to AEC-Q100 Grade O

life.augmented



Leader In Product FeatureS s

Fastest Lowest Supply

Performance Write time Voltage
Aol ams 1.7V @ 125°C

SPI 20MHz

: : Datalog Longest
Endurance Z:\slli“i?;t p?eyrctl);/r:g 100 Million Data retention
per device 100 Years
. ‘- Traceabilit
Reliability Error Code Software Customizati)(;n
il Correction IDentification
Traceability Lockable page

Lys

life.augmented



L
>
=
O
=
O
=
)
<

Lys

life.augmented

&
Ty
<
i
o3
&
LO
«
—

12C

Density

SO8

ST Automotive EEPROM Portfolio

1Kb

M24C01

2Kb
M24C02

4Kb
M24C04

8Kb
M24C08

16Kb

M24C16 M24C32

32Kb

64Kb
M24C64

128Kb
M24128

256Kb
M24256

512Kb
M24512

1 Mb

2 Mb

M24M01 M24M02

TSSOP8

DFN8

SPI

SO8

M95010

M95M02

TSSOP8

DFN8

MICROWIRE

SO8

M93C46

M93C56

M93C66

M93C76

M93C86

TSSOPS8

DFN8

& <




EEPROM Evaluation Board s

Low Cost
Easy To Implement

DFNS l o
1

_"D].[prl;{iw EE:RTff Easy portability across different MCU families

grs0 st T e 5 =) e @ Equipped with Arduino™ UNO R3 connector

i "”’U [TJ e IS Compatible with STM32 Nucleo boards

3 wr_s ke | e Free comprehensive development firmware
library and sample implementation

(@ (0 (@ (@ (®(®(® ® ® (0 (0 (0 (0 (@ (0 (@ (@

L - ) J1o =
= \143.“4.4 11-2291 ’%
_JI [r2c soa~] ‘.z

= §7) U——
$13 ;

s o) Nucleo

Developer can choose and solder an
EEPROM to be tested using the evaluation
software provided

IS /% % B =

(S7 X-NUCLEO-EEPRMA1
) /4

life.augmented



TESEO V & TESEO APP _
for GNSS Solutions

Absolute Precise Location for Assisted and Autonomous Driving

Full Production
Production Q3 2020 |
Sub-meter '%
positioning 2
MultiConstellation* MultiConstellation*
Single-Band (L1) MultiBand (L1, L2, L5)

ASIL-B

‘,’ * GPS, Galileo, Glonass, Beidou, IRNSS (NAVIC), QZSS, SBAS

life.augmented



TeseoV / TeseoAPP ME =

L1,L2, L5, E6 STA8100GA
E (QEEEAYS)
—_— - Precise
=mm [ .
Bl = = STA5635A/S STA9100MGA
—
(TeseoAPP ME)

LBand N/ STA8200LA
(Teseo L)
Backup Correction Data Source
[ ]
GSM/LTE
v ME: Measurement Engine
PE: Positioning Engine
Main Correction Data Source
4 GSMILTE
(Correction Channel)
GPS / QZSS BEIDOU IRNSS
L1C/A L2C L5 L10OF L20F gilcl B2I B2a E1 Eb5a E5b E6 L5 L1
casel Dual Band L1/L5 (without STA5635A) * I | | I I | | I
case2 Dual Band L1/L5 * I E I | E I E E I
case3 Dual Band L1/L2 * I E I E | E I E I
case4 Triple Band L1/L5/E6* I | I | E I
caseb Triple Band L1/L2/L5* | B | | E | | E |

‘ >> | =>when using internal tuner
' ’ >> E => when using external STA5635A

life.augmented  * Max 72 satellites tracked simulatenosly



TeseoAPP Functional Safety mm

Logical
IS0 26262 GNSS  Duplication * Redundant Code
- Monitors | ____ + SWEnNg. Principles
| « Full Testability
. Integrated ® o ||4 GNSS ® « Code Metrics
Monitor ® _Analog GNSS Firmware
® External Baseband
Analog RTOS o ASIL-certified
Data External Main Lock-Step Dubli
I uplicated
Integrity —1®__NVM MCU o[} ___MCU__q MGU
Peripherals o RAM ° ECC
E2E
Protocols Host FCCU TeseoAPP Target: ASIL-B

Lys
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Power Management s

life.augmented



) Infotainment and ADAS Power SupplieS s

P\DP‘S N =% Multiple power management
for automotive cameras
L5963 L5965 L5964 ADAS ADAS) Torosting OFN fi-
PMIC chip package
Dual monolithic Multiple power Dual monolithic Second
switching management switching generation
regulator with for automotive regulator with ADAS ASICs
LDO and HSD vision and LDO and PMIC Adopting all IPs developed
(3Ax 2 +250mA)  radar systems watchdog, for ADAS PMICs
1SO26262 reset
Q 9 (3.5Ax2o0r7A+
# 250mA
£Y % o ) Multiple buck-boost power

- -

management for Audio and
USB Type-C power delivery

Type-C

) /4
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VBAT

EN_SW1
EN_SW2
EN_LDO
EN_HSD

FR_DMN
SYNC_IN

SYNC_OUT

Lys

life.augmented

L5963
T

Dual Monolithic Switching Regulator with LDO and HSD

SUPPLIES

—

Internal
regulators

Vuoltage
supenisor
with Delay

Logic control

[TC

Switching
regulator 1

Power good
& Delay
PWWM1

Switching
regulator 2

—

Oscillator

St-By / Linear
regulator

Power good &
Delay LDO

Compatible to battery voltage or post regulator

Output V adjustable by ext R partitioning @ 2.5A
250kHz free run — Sync till 2.0 MHz

Compatible to battery voltage or post regulator
Output V adjustable by ext R partitioning @ 3.0A
250kHz free run — Sync till 2.0 MHz

Compatible to battery voltage

Always supplied to guarantee backup function
Adjustable V by ext R partitioning @ 250mA

| 500mA max load capability

SUPPLY

rl High side driver I

PSS0O36 ;

MAIN FEATURES

= Compact solution in a small package

= Every regulator is battery compatible

= High switching frequency, up to 2MHz

= High current capability, up to 3A

= Extremely low quiescent current in st-by (25uA typ)
= Possibility of synchronization

= Voltage monitoring and power goods

= 180° phase shift between dc-dc

BENEFITS
= Use of just a single device with 3 outputs
= Flexibility

= High integration level

= Small external components

= Master slave configuration and customized power up
sequences without any external control

= Low EMI emissions

= Automotive qualified AEC Q100




L5964
Dual Switching Regulator with LDO and UC Power Mng

T MAIN FEATURES
st | M_T— = Compact solution in a small package
SWiItC:‘i”E!I H Compatible to battery voltage or post regulator = Current mode
Internal reguiator Qutput V adjustable by ext R partitioning @ 3.5A s E ; i
— very regulator is battery compatible
regulators Valtage i 250k / 2MHz free run — Sync till 2.3 MHz . y .g . y P
supervisors P parallel = High switching frequency, up to 2.3MHz
;ﬂ:de = High current capability, up to 7A multi-phase
uC mode S““iltct“i”‘lz H Compatible to battery voltage or post regulator = Possibility of synchronization
regulator H Output V adjustable by ext R partitioning @ 3.5A . Vo|tage Supervisors and power goods
Voktage 250K/ 2MHz free run — Sync till 2.3 MHz .
supervisors PUI1 * Phase shift between regulators
Esw = Microcontroller management
EN_SW2 Loqi trol
e Loo agie came St-By / Linear Co_mpatible to battery vortage or post regulator
- | regulator Adjustable V by ext R partitioning @ 250mA BENEEITS
IVDﬂagesupewisursLDUI = Few external Components
FR_DN T . . .
B » Flexibility of use and high integration level
SYNC_IN i . .
e o Oseillator Window ® = Internal oscillator or external synch
o watchdog )
Reset i * Use of small inductors
& . = Can be used as high current pre-regulator

LQFP64 (exposed pad up) » Master slave configuration and customized power up
sequences without any external control
= Low EMI emissions

Samples and demo boards available = Automotive qualified AEC Q100

Lys
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L5965
—

PMIC for Cameras and Radars

L5965 is a multiple voltage regulator including pre and post

regulamtors, foutpt vomltages i e [rgetio supply ADAS
. O r programmin
systems and to be compatible to ST ICs: Or progra g

Mo, Registers IIC address Write Reaf Status 4

0 | Battery comtrol e 01 Okl T
- VISIOn processors (EyeQB, EyeQ4, - (VlSlon'SyStem'On'Ch|p)) ; gggjgiTiestMadeLDhoId&Observatiom Dl ié gi:
- Radar sensors (STRADA431 - 24GHz Transceiver, ...) L -
- Microcontrollers (SPC58NE84E7, SPC58NE84C3 — 32-bit 2 Roq 0 TP st e [
MCUs for automotive ASIL-D applications, ...) VFQFPN-48 : I o s =Ll
15 [Reg 0a; OTP carmand B —Ta T llod
An SPI interface is present T T T T T e —E=——r Y

16 | Reg.0A: OTP command [l 51 Okl

17 | Reg.0C: OTP data read [ AT || Okl
. . 18 | Reg.OD: OTP redundant data read [ AT !
Designed with reference to .\}\ e —

Certification for Products

in accordance wilh ! ¥ !
1 10 20 30 40 s0 &0 70 a0 a0 100

ISO 26262 SUCCESS | ‘ Upload © TP Registers ' ‘ Get Py Yersion ' . STOP

VFQFPN-48 (7x7x1.0mm)
Very Fine Quad Flat Package No lead

Lys
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L5965
Multiple Power Mgmt IC for Vision and Radar Systems

VBAT INDEPENDENT SUPPLIES
Q 00,
1 i .
wkuP Q Voltage — P(';i'n'?rléﬁe*il Buck pre/post controller compatible to battery V
references : 5-3.8-3.3-1.8-1.2-1.1-1.0-0.8 V @ 0.4 MHz
i .
FAULT Q) Safety :— Pre-BUCK2 | Buck pre/post regulator compatible to battery V
management 1 _| 5.0-3.6-3.3-1.5-1.35-1.2-1.1-10V@ 1-2A e 0.4 - 2.4 MHz
! '
1 |
H :— BUCK3 —| Buck post regulator compatible to 5.5V max
RESETB Watchdog & I Internal u 3.3-2.5-2.3-2.0-1.8-1.35-1.2-1.0 V@ 1.2 A @ 2.4 MHz
Reset : compensation :
1 |
l— BUCK4 - Buck post regulator compatible to 5.5V max
SPI SPI : Internal H 3.3-1.8-1.35-1.3-1.25-1.2-1.12-1.1V @ 0.9 A e 2.4 MHz
1 compensation : \
1
1 .
oTP — BOOST Boost post regulator compatible to 5.5V max OTP programmable!
. 7-5V@0.3Ae 2.4 MHz
: Supervisors
Diagnostics 1
? — LDO Linear post regulator compatible to 5.5V max
SyNe N Supervisors 5-3.3-2.8-2.5-1.8-1.3-1.25-1.2 V @ 300/600 mA
) g Oscillator Samples and demo
SYNC_ouT VREF Internally connected to the battery boards available
Supervisors 4.1 = 3.3 - 2.5 - 1.8 V @ 20 mA

m VFQFPN

life.augmented



1SO26262 - ASIL Compliance s

Lys
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VIN/VOUT monitors » BUCKI output values

Two independent Band-gaps: one for * BUCK2 output values

reference and one for monitor . BUCK?2 current limit value

Ground loss monitors « BUCK2 free running frequency

Internal compensation network and

: .  BUCKS output values
resistor divider

- : : « BUCK4 output values
Digital BIST on internal logic

Analog BIST:
« \oltage comparator toggle

« LDO output values

« LDO output current limitation
« BOOST output voltage

* VREF output voltage

« Main BUCK selection (to decide which
requlator between BUCK1 and BUCK2 is the
main pre-regulator)

« Temperature comparators
toggle

* Reset assertion check
Fault pin to Microcontroller

* Power up sequence



Second Generation ADAS PMIC =

Pre Buckl controller, OTP V,

Powerful power management IC offering a full set of features to support
applications that need to fulfill functional safety requirements as defined
Buck2 controller OTP V by Automotive Safety Integrity Level (ASIL) A-B-C-D.

Buck3 converter OTP V, 3A
Buck4 converter OTP V, 3A

battery compatible

FD CAN interface, SPI,

Evolution of L5965 with improved functionalities, higher current
capability, higher number of power rails and controller, higher voltage
Buck5 converter OTP V, 1.25A precision.

Boost converter / controller

Complete programmability by OTP
LDO1 OTP V, 0.75A P prog y oy

SDICrE O\ DTt ST has all IPs to provide PMICs for ADAS and, in
LDO3 OTP V, 0.75A general, for the automotive environment
LDO4 OTP V, 0.75A

LDO5 OTP V, 0.75A
LDO6 OTP V, 0.25A
LDO7 OTP V, 0.25A

. - First engineering samples in H1'19
* Final samples in H2 2020

L * Production H2 2021 TQFP128L
(Exposed pad up)

r protections, OTP, safety
> /4
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L99VRO1S

CONFIGURABLE FOR
8 FIXED VOUT

L99VRO01J

L99VR02J

<@

CONFIGURABLE FOR
8 FIXED VOUT

ENABLE RESET

Thermal
Warning

Ishort
CTRL

POWERSSO-12

CONFIGURABLE FOR

8 FIXED VOUT

ENABLE

Thermal

Warning

Ishort
CTRL

POWERSSO-12

0I

VREGS — New Product Line-up e

LO99VRO2XP

LDO1 LDO2
8 CONF. 8 CONF.
FIXED VOUT FIXED VOUT

CONF.

ENABLE RESET
Thermal

Ishort Thermal
CTRL Clusters

POWERSSO-36

200 mA

Lys
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200 mA

500 mA

2x250 mA

| Output Current



Power

Management

Automotive Power Management ICS mm

L99PM60J L9952GXP L99PM62GXP LO99PM72GXP
Motor Control, LIN, Vreg, HSDs Motor Control, LIN, Vregs, HSDs Motor Control, LIN, CAN, Vregs, HSDs Motor Control, LIN, CAN-PN, Vregs,
Wakeup, Opamps, etc Wakeup, Opamps, etc HSDs, Wakeup, Opamps, etc

LDO1 LDO1 LDO2

LDO1 LDO2 LDO1 LDO2

FAIL FAIL FAIL FAIL
WAKE WAKE WAKE WAKE
STATE MOTOR STATE MOTOR STATE MOTOR STATE MOTOR
MACHINE CTRL MACHINE CTRL MACHINE CTRL MACHINE CTRL
| | | | | |
& &
|A% | |Ar% | | | CﬂN | |

Lys
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Automotive Protection ICS mmm

Get the right TVS at a touch :
With our Protection Finder app ECU & EV Protections
w , POWER LINES / LOAD DUMP / DC RAIL

/

Infotainment Protections and Filters
USB / HDMI / SERDES / Audio

(o

* ESD diodes & Filtersfor:
= USB / HDMI / SERDES
High Speed Protection
HSP series

V2X : ECMF4-2459A6M10Y

| ESD protection+ Common Mode Filtering
Avoid antennadesense and secure

AY com\h\ynication inone chip

= Audio .
High efficiency ESD series _ /-,,rr*" N
”

7l Communication Bus Protections

= DC/DC with TVS series

= OBC input protection CAN / LIN / FLEX RAY / ETHERNET

* MOSFET/IGBT protection
= BMS protection

= VBAT Surge protection 2 =
TVS for ESD diodes for =7 7o NETWORK /BUS %
safer Micro and ASIC ~ * CANJLIN/ FLEXRAY PROTECTION
= Load dump surges with TVS series g * ETHERNET ESDCAN SERIES
= Integration of passives for higher reliability HSP011-2BM6Y i dard SOT23 11S0T323 C S - d - I
e wieshighspecq ST 0T onnectivity Protection and Fllters
ion in WQFN wettable flank
proieonmE ettt V2X $ ADAS ESD protected COMMON MODE FILTERS

Lys
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> .
Transient & ESD Surge Suppressors mms

Automotive-grade ESD protection solutions

‘g ‘\\x: €% Enables high-density PCB designs with SOT23-
A Aubd 3L and SOT323-3L small packages

Stand-off voltage: from 24 V up to 36 V

AEC-Q101 Compliant ISO 7637 3a & 3b, ISO

ESDCAN02-2BWY

ESDCAN03-2BWY
ESDCAN04-2BWY

High Tj max rated at 175 °C
And wide range of low capacitance diodes

10605 / IEC 61000-4-2, ISO 16750-2

Lys
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Flexibility & Miniaturization

Stand-off voltage: from 24 V up to 36 V

Compatibility

ESDCANOL- 2B LY | IRmax @ ISO 10605
\/ Ver Min C@oVv C =150 Pack Stat
ESDCAN24-2BLY RM Ve BR @ ackage atus
and 330 pF

ST IRAl 24V 100nA 27V 30 pF sokv  IEEIZEEM  prod
ESDCANO1-2BLY [IEZAVAREETI YT 25V 30 pF 30kv el prod
CAN OpF = = = = =t e e e e e e e m - - ESDCAN04-2BLY  [BPIFAANENC T 255V 19 pF 30kV ekl Prod

ESDCANO4-2BLY

ESDCANO06-2BLY 35V 100 nA 38V 15 pF 22 kv SOT23-3L Prod
ESDCANO02-2BWY 265V 10 nA 285V 3.5 pF 30 kV SOT323-3L Prod

ESDCANO04-2BWY ESDCANO06-2BWY

ESDCANO6-2BLY
. ESDCANO03-2BWY 24V 10 nA 26.5V 3.5 pF 30kv  [HOEZEXN Prod
s B et el
ESDCANO04-2BWY 24V 10 nA 275V 19 pF 30kv  [KOIErEXxE Prod
ESDCANO05-2BWY 36V 100 nA 39V 3pF 30kv  [KokrkXM Prod
ESDCANO06-2BWY 35V 100 nA 38V 15 pF r7Y VA SOT323-3L I
5 pF -
ESDCANO3-2BWY
ESDCANO5-2BWY
Hexray ESDCANO2-2BWY
CAN-FD

INTERMATIONAL.

12V system 24V system APPROVED
~24V stand-off 36V stand-off

Lys
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Robustness & Performance s

ISO 10605 (150pF/330Q) surge level at 8 kV

—ESDCANO1 ...... ______ ______

ly Performance Comparison

ESDCANO1 ISO pulse test at 16A V =35V

15
| e DL LD //4 < l.l.l.| ESDCANO4ISO pulse test at 16A V. =40V

___________________________________________________

10 — N competitor PN#1 {

5 | =N competitor PN#2 . . . . . . . . . . | |
ocompottor | Ao L LT L] Most of the automotive CAN transceiver ICs

are rated max operating voltage at 40 V

--------------------------------------------------------------

1 (A)
($)] o
Nl

SREEEESE. | 1 """ R e N vendor ISO pulse test at 16A V. =75V
g e I O A I
‘ / EEEREEEEEEEEELEEREERREEEE STMicroelectronics ESD diodes are providing 80%
/ ______ HRARERAR l 111l better ESD surge immunity than competitors

50 60 70 80 90 100

____________

-15

-100 -90 -80 -70 -60 -50 - -30 -20 10 0 10 20 30
V() I

Lys
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Reliability mm

SOT23-3L | A _
o 'pp W | | . oo ® SOT323-3L | |
8/20 ps ESDCANO2-2BWY
ESDCANO3-2BWY
— ESDCAN24-2BLY ESDCANO4-2BWY
5 ~ ESDCANO1-2BLY ESDCANO5-2BWY
T~ ESDCANO4-2BLY 4 ESDCANOB-2BWY |
T~ ESDCAN06-2BLY
4 \“-. \ \
5 \ , \
==
"-.._.\
2 —
1
;
. T (°C) . 7 T (°C)
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200

Best in class in the market with the lowest power deratings over the temperature range

Lys
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> .
BroadR-Reach Integrated Low Pass Filter

ADAS application

EMIF02-02ABRY ROBUSTNESS

2 lines EMI filter

with Integrated 15 KV 1SO10605
ESD Protection Rated -40C to 125C

PERFORMANCES SIMPLIFICATION
S11D -20dB min 70% PCB saved
EMIF02-02ABRY up to 60MHz 80% BOM reduction

3 x 3mm uQFN
Kyy

life.augmented



> .
BroadR-Reach Integrated Low Pass Filter

ADAS application

EMIF02-02ABRY ROBUSTNESS

2 lines EMI filter

with Integrated 15 KV 1SO10605
ESD Protection Rated -40C to 125C

PERFORMANCES SIMPLIFICATION
S11D -20dB min 70% PCB saved
EMIF02-02ABRY up to 60MHz 80% BOM reduction

3mm x 3mm uQFN
Kys

life.augmented



2-Line EMI Filter and ESD Protection
For Broad'R Reach

» Benefits :

AEC-Q101 qualified

Space saving versus discrete and existing integrated
solution: 9 mm?2

Robust against surges: ISO 10605: 15 kV

Wide temperature range of application:

Rated -40°C to 125°C for tough environment

Automated Optical Inspection compatible with wettable flanks
Compliant with Open Alliance BroadR Reach specification

Package : QFN 3 x 3 wettable flank

Dimensions : 3 x 3 x 1 mm

Footprint in millimeters

Lys
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Order codes :
EMIF02-020ABRY

Status : in production

= AN - -
. Sop11 Spp22
® - 5 €
==Y YYD - -

Datasheet : available on www.st.com

Key parameters :

T

SllDD ‘20 dB Up tO 60 MHZ
R,L,C matching [ <1%

SDD22
—r
| _105'c

Soon (dB)

SDD12
o

Sopa (dB)

-35

NI

-t S -as
1E+08 1E+09 1E+06 1E+07

Frequency (Hz)

1E+08

1E+09



http://www.st.com/st-web-ui/static/active/en/resource/technical/document/datasheet/DM00226030.pdf

ADAS Protection and Filters mmm

ADAS application

What is BroadR-Reach?

= Leverages standard Ethernet
technology designed for
automotive applications

= 100 Mb/s Ethernet over
unshielded twisted pair (UTP)
cabling up to 15m
= 40m reach over shielded
twisted pair

= Pioneered by Broadcom

LOW ESD
PASS FILTER PROTECTION

MDI (Medium dependence Interface)

Lys
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ADAS Protection and Filters mmm

BR_N m!';_"_ﬂ“

?

I £

23 &
i £onrs
1

Discrete version (best case)
30.7mm?

28 components

life.augmented



ADAS Protection and Filters mmm

EARA

-

AEC-Q101 qualified

EMIFO02-020ABRY

95% BOM REDUCTION

70% PCB SPACE SAVED
BETTER RELIABILITY / LAYOUT
IMPROVED MATCHING

LOWER VARIATION OVER TEMP

Lys
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Termination — ASIP2-MDI1SC8Y =

100 F
LOW ESD
PASS FILTER PROTECTION
100n+ :
Broadcom

NXP 1KQ ( 1/)
T \ ASIP2-MDI1SC8Y
C— 1

-

. AEC-Q101 qualified 0 L¥F5
. : . . — ]
Robust against surges: ISO 10605: 8 kV = R =

 All transceivers compliant (BCM, TJA...)
« 2 W resistors BCI compliant

« Space saving with SOT23-8L package : 2.8 x 2.9 = 8 mm?
« Wide temperature range of application: -40°C to 125°

SOT23-8L

life.augmented
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Infotainment Signal Conditioning Mapping s

® €3 i &0
‘(M Q %k W AR 5o [F°




o .
USB / HDMI Integrated Low Pass Filter mmm

ECMF04-4HSM10Y ROBUSTNESS
2 Differential Pairs CM
filter 15 KV 1SO10605
with ESD Protection Rated -40C to 125C

S 2R - T PERFORMANCE SIMPLIFICATION
@?*zwm e N -20dB 80% PCB saved
@TW“-@M 700Mhz to 1.2Ghz 80% BOM reduction

4-line ESD + CMF in 1 single package & Clamping 27V Single Component

Lys
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ESD + Common Mode Filter
USB Datalines

Flow-through layout Wettable flank package

RX1+/TX1+/D1+ RX1+/TX1+/D1+
D1+ Con @ pre1c
.
RX1-/TX1-/D1- . Z RX1-/TX1-/D1-

o

-Con Di-IC . )

GND! [ <~(E]'GND )
RX2+/TX2+/D2+

D2+ Con W D2+ 1C RX2+/TX2+/D2+
.
RX2-/TX2-/D2- . Z RX2-/TX2-/D2-
on @?YW\_@

D2-1C

Size : 1.35 mm x 2.60 mm
Thickness : 0.75 mm

100 mVidiv

* 4-line ESD + CMF in 1 single package
« Low V. 27V @ 16ATLP (8kV contact)
« High common mode attenuation:

« -20dB from 700 MHz to 1.2GHz
« 1SO10605 (C =330 pF, R =330 Q):
BIpsldv «  8kV contact discharge
« 15 kV air discharge

5 Gbps eye diagram with device

Lys
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TelematicS

Market 15t dual-mode solution supporting 5G Cellular V2X

Cellular
(Automotive low

Single IC latency 5G)

Solution &
N
Wiz Wi-Fi 11.p
‘——— - ~ (for Automotive)
> /4

augmente d f ?E_JLI_JLI_]‘]"I.__T

Autotalks solution awarded for production:
* 4 of the top 10 automakers deploy Autotalks V2X solution
« > 10 Tierls selected the chipset

 Volume production by 2020
Kys
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Secure Cloud Connectivity
OTA Gateway

Remote Services
High Speed in-car Connectivity
Sound Enhancement Box

OEM Services
WiFi hotspot
Remote Diagnostics

eCALL
UBI
OBD dongle

Fioduction

Mass
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"""""

Production




32-bit Automotive MCU Evolution

Stellar Arm R52 28nmFDSOI PCM

for High end
ZO ne Stellar Car Cloud Connectivity Q 202X

Domain
Controllers

L

Domain Controller

Performance
2015

Domain Controller

CHASSIS
2025 Domain Controller

SPC5 Power Architecture Flash NVM for
Single ECUs

SPC5

Power Architecture

Lys

Jite.augmented Cost/Performance



32-bit Automotive MCU Roadmap s

Silicon CMOS 90/55/40nm Flash
technology 28nm FDSOI PCM
System, Single to Multicore
Software Full Autosar

Safety, 1SO26262 ASIL A-D
Security HSM / SHE+

Quiality and

Reliability Top ranking, Zero Defect Strategy

xX15

Manufacturing  Flexible and Independent

6x Cores
400MHz

Frequency Factor

3x Cores Additional
2x Core P ARM R52 —— PErfOrmance
1x Core 160MHz 200MHz I— e PCM fast access
120MHz — e S MoreCores = Accelerators
— E— — — s Signal conditioning
SPC56 SPC57 SPC58 -
PowerPC PowerPC PowerPC 4 Stellar
90nm 55nm 40nm ARM R52
\ FD-SOI 28nm
! ! ! i Under development
‘ | | 2018
Y/ ; 2016

life.augmented 2014



SPC58x General-Purpose MCUSs

H common features

‘gl Some adjustements

T o

HSM
&vii@ Mediu

&tz Full

I
z2 core - 80MHz z4 core — 120 MHz 2x z4 core — 180 MHz 3x z4 core — 180 MHz 3x z4 core — 200 MHz

life.Clug mented



Infotainment and Digital Audio Processors mm

Scalable family targeting differentiated market needs

Hybrid Cluster
Mid / High

Display Radio
Entry Navi

Performances

Hybrid Cluster
Low / Mid

Connected Color
Radio



