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We make cars clean, safe and smart.

Infineon Technologies is a leading player and pioneer in
automotive electronics. Our enduring success in this field
is due to a clear strategic focus on automotive applications
and standards, along with the understanding and insights
that have emerged from over 40 years of dedicated expe-
rience and our ability to continually innovate this market
with a broad portfolio of outstanding quality. Our sensors,
microcontrollers and power semiconductors help automo-
tive manufacturers achieve their increasingly challenging
safety, affordability and efficiency targets. Above all, we
are helping to create more sustainable mobility choices by
lowering emissions and fuel consumption.

Paving the way for more sustainable
mobility choices

In an increasingly mobile society, carbon dioxide emissions
are rising and fossil fuel reserves are dwindling. The auto-
motive industry faces the challenge of powering today’s
mobile lifestyle while simultaneously reducing its carbon
footprint. Electronic components play a key role in increa-
sing energy efficiency.

The demand for alternative, more energy-efficient forms

of mobility is increasingly geared toward electromobility.
Drivetrain electrification, whether in hybrid electric vehicles
or — ultimately - fully electric vehicles, has the advantages
of higher energy efficiency and zero tailpipe emissions.

As the world leader in automotive and advanced power
electronics, with over ten years of experience in electromo-
bility, Infineon delivers a broad suite of best-in-class
microcontrollers, power semiconductors and sensors that
are helping to solve today’s electromobility challenges.

As we transition toward greater electromobility, Infineon

is also working with leading car manufacturers and system
suppliers to improve the energy efficiency of combustion
engines and the various subsystems in today’s vehicles. We
offer a range of dedicated products and solutions targeting
hotspots such as demand-driven accessories, energy
management and electric power distribution. These solu-
tions embody Infineon’s commitment to the exceptional
quality and reliability that the world’s leading vehicle
manufacturers expect.

Reducing road fatalities

New Car Assessment Programs (NCAP) and governments

all over the world have set ambitious road fatality reduction
targets. The automotive industry actively contributes to
road safety by developing and evolving technologies that
reduce the likelihood or impact of accidents, for example by
improving of reactive airbag and stability control systems.
Similarly, new active safety features include adaptive cruise
control and lane departure warning, where the vehicle acts
proactively before a crash occurs.

Infineon is continuously optimizing the chipsets that enable
the safety features designed to reduce the number of road
accidents. With the most rigorous Euro NCAP in mind, we
lead the field in many safety innovations for passive, active
and preventive safety systems, such as RADAR technologies.

Complying with functional safety
requirements

The increasing number of electronic systems leads to ever
more considerations regarding the functional safety of vehi-
cle systems. Infineon has adopted the ISO Standard 26262
for designing the appropriate products but also for setting
up the appropriate processes for the development of such
products.

Meeting increased data security
demands

As system complexity increases in cars, so too does the
volume of data to be processed and distributed. Auto-
makers therefore need to ensure that information is pro-
cessed securely and protected against external access and
manipulation (e.g. car tuning or counterfeit spare parts).
Furthermore, new payment methods, such as parking fees
or road tolls, require a secure flow of transaction data.
Infineon can draw on years of expertise in chip card and
identification systems to propel automotive data security to
the next level.






Safety applications

Safety applications

Both customer demands and government legislation continue to improve traffic
safety. Electric and electronic safety systems play a key role in this trend. Electric
power steering is a good example of how a safety application perfectly combines
improved fuel efficiency with enhanced comfort.

Infineon is the broadest supplier with a portfolio extending from intelligent
sensors and microcontrollers through automotive power standard products and
Application-Specific Standard Products (ASSPs) to highly integrated customized
Application-Specific ICs (ASICs). This comprehensive product portfolio - com-
bined with our application expertise gained during four decades of activity in
the automotive industry - positions us ideally to help customers overcome their
key challenges. These include ongoing application optimization plus the imple-
mentation of new features to meet stringent safety requirements. The ISO 26262
safety standard is one example of the exacting standards that apply today.

To help customers to reach the desired Automotive Safety Integrity Level (ASIL)
certification, Infineon has already introduced its own PRO-SIL™ concept. This
trademark clearly identifies the products which contain “SIL-supporting” fea-
tures. The Infineon PRO-SIL™ concept includes safety-focused organization and
business processes for the generation of hardware and software safety features,
including safety documentation.

The functional complexity and levels of integration of real-time safety-critical
applications continue to increase exponentially. In addition, the product life cy-
cle of these applications has to meet stringent safety standards. The 1ISO 26262
mandates more robust and comprehensive product development processes and
functional safety concepts in automotive applications.

www.infineon.com/safety




Safety applications

Airbag system
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System benefits

> Airbag systems are standard in most cars and are mandato-
ry equipment in many countries, saving thousands of lives

> Infineon’s broad product spectrum supports scalability and
flexibility for building systems from 4 to over 20 firing loops

> Full range of airbag ASSPs ranging from pressure sensors for
side crash detection to driver and transceiver ICs

> High-performance 32-bit AURIX™ MCU family with dedicated
safety features enables the integration of multiple functions

Suggested products

pretensioners

> The parts are optimized in terms of both system interopera-
bility and the best price-performance ratio

> These systems are mandatory in order to achieve the high-
est possible scores in the various “New Car Assessment Pro-
grams” (NCAP) throughout the world and are even required
by law in some countries

PRO .
SIL

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLE8754/8758 Airbag deployment ASSPs

TLE7729 Airbag satellite receiver

TLE9250VSJ/XSJ CAN transceivers

TLE7259-3GE

LIN transceiver

KP108 Application-specific sensor for side airbag pressure sensing

KP200 Application-specific sensor for side airbag pressure sensing; fully PSI5-compliant (PRO-SIL™)
KP201 Application-specific sensor for pedestrian protection sensing (PRO-SIL™)

TLE4976 Hall switches for buckle switch application

www.infineon.com/airbag




Safety applications

Reversible seatbelt pretensioner
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System benefits

> Seatbelts are still the primary safety feature for protecting
car passengers from severe harm

» Correct belt tension before a crash reduces the severity
of injuries while also increasing passenger comfort during
normal use

Suggested products

> Safety experts predict that reversible seatbelt pretension-
ers will become mainstream in the future

> The illustration shows the partitioning of an Infineon
system solution for this application which includes supply,
microcontroller, sensor, power and communication ICs

PRO .
SIL

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)
TLE9250VSJ/XSJ CAN transceivers

TLE7259-3GE LIN transceiver

TLE4961/TLE4966(V) Hall switches for position/rotation sensing and rotor index counting
BTN89xx High-current PN half-bridge ICs

www.infineon.com/seatbelt



Safety applications

Brake Venhicle Stability Control (VSC)
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System benefits
> Vehicle stability control systems can be found in all car > Infineon’s range of products for braking systems stretches
classes on our roads, providing safety while reducing from scalable microcontrollers, state-of-the-art wheel
braking distances and keeping the car under control in speed sensors, CAN and FlexRay transceivers to MOSFETs

critical situations and valve drivers
> These systems are mandatory in order to achieve the

highest possible scores in the various “New Car Assess-

ment Programs” (NCAP) throughout the world and are

even required by law in some countries

PRO .
Suggested products SIL

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLE9250SJ/VSJ CAN transceivers

TLE6217 Quad solenoid driver

IPD60NXXxX OptiMOS™ N-Channel MOSFET family

TLE4941/42, TLE5041 Wheel speed sensors

TLE425x/TLS1xx Linear voltage trackers for supplying sensors

www.infineon.com/braking



Electric brake booster

+12V from battery

Safety applications
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System benefits

> Next-generation drivetrains, such as hybrid and electric
vehicles and even contemporary highly efficient combus-
tion engines, require a new braking assistance system

> Current systems are mainly dependent on vacuums
generated by the combustion engine or vacuum pumps,
which use up electrical energy as well as package space
under the hood and are not flexible enough for the driver
assistance systems of tomorrow

Suggested products

Electric brake
booster
ECU

> The above illustration shows the new concept of a fully
electric brake booster, incorporating vehicle stability
control functionality with an efficient and flexible design

PRO .
SIU

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)

TLE9180 3-phase bridge driver IC for automotive safety applications (PRO-SIL™)
TLE9250SJ/VSJ CAN transceivers

TLE9222PX FlexRay transceiver

IPB180N04S401 OptiMOS™-T 40 V N-Channel MOSFET family, optimized for EPS applications
AUIRFR8401

TLE499x Linear Hall sensor family for torque and current sensing

TLE5009/12 iGMR sensors for rotor position sensing

TLE425x/TLS1xx Linear voltage trackers for supplying sensors

www.infineon.com/brake-booster



Safety applications

Electric parking brake
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System benefits
> The electric parking brake provides drivers with many > These convenience features are in many cases safety-
more comfort and convenience features than the stan- relevant and should therefore be implemented
dard mechanical system using safety-compliant hardware (according 1SO 26262)
> Hill hold, launch control and roll-away prevention are all
possible

PRO .
Suggested products SIL

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)
TLE9250SJ/TLE9251VSJ CAN transceivers

TLE7259-3G LIN transceiver

TLE4961/TLE4966(V) Hall switches for position/rotation sensing and rotor index counting
BTN89xx High-current PN half-bridge ICs

TLE425x/TLS1xx Linear voltage trackers for supplying sensors

www.infineon.com/electric_parking_brake
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Safety applications

Electric Power Steering (EPS)

+12V from battery

Safety system }

Electric
Power Steering

power supply |
TLF35584

32-bit MCU
Multicore/
Lockstep

Steering AURIX™

Torque sensor

TLE4997 torque
TLE4998 ¢ . v )
TLE4906 &
«@n®
AUTOSAR

CAN
transceiver
TLE9250SJ

TLE9251VSJ

FlexRay
transceiver
TLE9221SX

AUIRS20302S

Rotor position / current sense

(EPS)
U

3-phase

driverIC "
Rotor position

iGMR sensor

TLE9180
TLE7183
TLE7185
TLE7189

TLE5009
TLE5012B

8x MOSFET
IPLU300N04S4-R8
AUIRFS8408-7P

I FlexRiy
L4

F N

System benefits

> Electric Power Steering (EPS) improves fuel efficiency
by approximately 3 percent, while also having a positive
impact on car handling, the overall driving experience
and comfort

> It combines a compact design with reduced mounting costs

> EPS can be adapted via software to suit diverse car mod-
els as well as dedicated driving modes

Suggested products

> EPS is the steering technology needed to enable advanced
driver assistance systems such as side-wind compensation,
lane assist/keeping and parking assistance systems

> Infineon has over ten years of experience in this excit-
ing application and provides the full range of ICs, from
sensors to microcontrollers, and from bridge drivers to
world-class MOSFETs

PRO .
SIL

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)

TLE9180 3-phase bridge driver IC for automotive safety applications (PRO-SIL™)
TLE9250SJ/TLE9251VSJ CAN transceivers

TLE9221SX FlexRay transceiver

IPB180N04S4-01

OptiMOS™-T 40 V N-Channel MOSFET family in a TOLL package, optimized for EPS applications

TLE499x Linear Hall sensor family for torque and current sensing
TLE5009/12 iGMR sensors for rotor position sensing
TLE425x/TLS1xx Linear voltage trackers for supplying sensors

www.infineon.com/eps
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Safety applications

12

Active suspension control

+12V from battery

system

Safety system }
power supply }
TLF35584

32-bit MCU

Multicore/
Lockstep
AURIX™

Linear hall
TLE4997E2
TLE4998C4

Vehicle level
“—>

w0 ()
SIL]

«n®™

AUTOSSAR

Vehicle level

CAN
transceiver
TLE9250SJ

FlexRay
transceiver

TLE9250VSJ TLE9222PX

I

HS-CAN ¢ 54

MOSFET Active
IPB120N10S4-03 suspension
control ECU

4-channel
LS-switch IC

TLE8104E
AUIPS2041L

6-channel

+12V
Valve
& solenoid
+12V
Valve
B solenoid
LS-switch IC
TLE6232GP

+12V
Proportional
valve solenoid
Quad constant
current
control IC

TLE7242-2G 4&; 4x MOSFET
[\

IPB180N08S4-02
AUIRFS3107

+12V

Proportional
valve solenoid

Octal constant
current
control IC

TLE8242-2L

8x MOSFET
IPB140N08S4-04
AUIRFS3107

System benefits

» Advanced suspension systems originally used in high-
end sports and luxury cars are now prevalent in the
mid-market car segment

> By adapting both the vehicle’s leveling and damping
characteristics, these systems significantly improve car
comfort, handling performance and driving safety

Suggested products

) FlexRay

> Infineon’s broad product spectrum - including high-end
32-bit microcontrollers as well as multi-channel drivers
for bistable and analog valves - covers the full range
of suspension systems, ranging from car/load leveling,
semi-active to active suspension and air-suspension
systems

PRO .
SILU

Description
AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)
TLE6232GP 6-channel low-side switch IC
TLE8104E 4-channel low-side switch IC
TLE7242G Quad constant current pre-driver IC
TLE9250SJ/VSJ CAN transceivers
TLE9222PX FlexRay transceiver
TLE8242-2L Octal constant current pre-driver IC
TLE4997/98 Linear Hall sensors for vehicle level sensing
TLS202B1MEV50 Post regulator to supply CAN transceiver
TLE425x/TLS1xx Linear-voltage trackers for supplying sensors

www.infineon.com/suspension



Safety applications

Chassis domain control
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System benefits
> The chassis domain control approach provides a high-perfor- > Consequently, the chassis domain control unit represents
mance, scalable and safe computing platform which already a promising approach to perfectly coordinating functions
includes the sensor cluster with all its multi-axle inertia sensors such as VSC, semi-active suspension and drivetrain,
> Domain controllers allow a cost-efficient x-check and fu- especially when a four-wheel drive with torque vectoring is
sion of the inertia sensor signals, as well as highly efficient required

and safe computing of the vehicle dynamic model
PRO .
Suggested products SIL

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)
TLE9251SJ/VSJ CAN transceivers

TLE9222PX FlexRay transceiver

TLE5012 iGMR sensor with integrated 8-bit microcontroller

TLE4997/98 Linear Hall sensors

TLS202B1MEV50 DC-DC converter

TLE425x/TLS1xx Linear-voltage trackers for supplying sensors

www.infineon.com/chassis_domain_control
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Safety applications

Automotive 77 GHz radar system
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System benefits
> Automotive radar sensors are a key technology for en- > Infineon’s SiGe process benefits from its origins in the
abling future driver assistance functions and securing volume bipolar segment. Its unique features include its
high ratings in New Car Assessment Programs (NCAP) high-frequency capability and robustness, making it suit-
throughout the world able for automotive environments over the full tempera-
> The Radar System IC (RASIC™) series consists of a group ture range up to full automotive qualification according to
of highly integrated functions for the 76-77 GHz range for AEC-Q100
automotive radar > Infineon’s AURIX™ 32-bit multicore ADAS derivative offers
> The ICs offer a high level of integration and need only a a dedicated feature set for radar applications which, in
few - if any - external components many cases, renders additional DSP, external SRAM and

external ADC ICs obsolete. This results in cost-efficient
short-range radar implementation.

PRO .
Suggested products SIL

AURIX™ Powerful 32-bit multicore microcontroller family with dedicated ADAS features (PRO-SIL™)

TLF35584 System power supply with integrated watchdog (PRO-SIL™)
TLE9251SJ/TLE9251VSJ CAN transceivers

TLE9221SX FlexRay transceiver

RTN7730 76/77 GHz radar 2-channel transmitter IC
RRN7740 76/77 GHz radar 4-channel receiver IC
RCC1010 Wave form generator IC

TLS20x Low noise linear post regulators

www.infineon.com/radar
14



Safety applications

Automotive 24 GHz radar system
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System benefits

> Infineon’s 24 GHz radar technology offers a cost-efficient
solution for driver assistance systems such as blind spot
detection

> The Infineon 24 GHz transceiver is a highly integrated,
SPI-controlled solution consisting of a VCO, medium-
power amplifier, power amplifier, frequency dividers,
several sensors and two complete IQ receivers

> The signal generation unit is a standalone transmitter
MMIC with the fully integrated I1Q twin-receiver MMIC, in
which two complex homodyne down-conversion mixers
are combined; a lot of different system architectures can
be served by combining the individual components

Suggested products

A
4 FlexRay

> With its SiGe-based technology, Infineon is the first big
market player to offer a competitive solution with a
long-term roadmap approach for any kind of short-range
radar ADAS applications

> Infineon’s AURIX™ 32-bit multicore ADAS derivative offers
a dedicated feature set for radar applications which, in
many cases, renders additional DSP, external SRAM and
external ADC ICs obsolete. This results in cost-efficient
short-range radar implementation

PRO .
SIL

AURIX™ Powerful 32-bit multicore microcontroller family with dedicated ADAS features (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)

TLE9251SJ/TLE9251VSJ CAN transceivers

TLE9221SX FlexRay transceiver

BTG24AR2 24 GHz radar 2-channel receiver IC

BGT24ATR12 24 GHz radar 1-channel transmitter, 2-channel receiver IC

TLS20x Low noise linear post regulators

www.infineon.com/shortrange-radar
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Safety applications

Multi-purpose camera
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w0 ()
SIL

32-bit MCU
Multicore/
Lockstep
AURIX™

@ne

AUTOSAR

Multi-purpose
camera ECU

Optional

“Number cruncher”
e.g. for

pedestrian
detection

CAN
transceiver
TLE9250VSJ

4> | Hs-cAN

FlexRay
transceiver
TLE9222LC

4=) FlexRay

m
s
=>
(]
=
>3
0]
3
—~
=y
Q
>
@
o
o.
<
o
=

System benefits

> The market for automotive cameras is quickly growing,
enabling advanced driver assistance functions such as
lane departure warning, forward collision warning, along
with traffic sign and pedestrian recognition

> Infineon offers a highly integrated solution to enable
compact and efficient camera systems for the next gener-
ation of assistance functions

Suggested products

Optional

> This includes ISO 26262 support, innovative supply con-
cepts and best-in-class power consumption

> AURIX™ multicore architecture includes encapsulation
features to support freedom from interference between
multiple applications

PRO .
SIL

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)
TLE9250VSJ CAN transceivers

TLE9222LC FlexRay transceiver

TLS20x Low noise linear post regulators

16

www.infineon.com/multi-purpose-camera-configuration



Safety applications

Sensor fusion

+12V Vi, ~
[ Second
Safety system : safety path Supplies/
power supply | PMICs
Safety |
TLF35584 watchdog |
______ J
Enable W-/F-WD
l ERR-mon.
Ethernet Ethernet
N "|  transceiver Fast link
. (HSSL, Ethernet) N
A L4
P CAN (FD) (\\
D il transceiver 32-bit MCU
CAN (FD) TLE7251VSJ :
¢ id TLE7250VS) Multicore/ DSP
Lockstep First
AURIX™ safety path Multicore OS
—_—
p FlexRay > FlexRay GHz
transceiver
FlexRay TLE9221SX
€-———o—-FleRay » Iy System clock
)
< LIN > LIN Sit DRAM
transceiver (an FD L o 2
PUNSNNNN BN  TLE7258D , LP-DDRx
TLE7259-3GE Auresar

Ethernet
switch

Tt

ADAS sensors
(radar, camera, LIDAR, GPS)

Automated driving and
ADAS sensor fusion ECU

System benefits

> Enables the sensor data fusion of several environmental > Since the system can make critical, autonomous decisions,

sensors such as radar, camera, ultrasonic and lidar

» Enhanced ADAS functions, such as cross traffic assist and
autonomous obstacle avoidance, require the data from
more than one sensor and the corresponding sensor
fusion

Suggested products

safety and security implementation is a must and is
supported by Infineon’s high-performance AURIX™ micro-
controller
> AURIX™ combined with the TLF35584 safety power supply
and a dedicated processor enables new and enhanced
ADAS features
PRO .

SIL

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)
TLF35584 System power supply with integrated watchdog (PRO-SIL™)

TLE7251 CAN transceiver

TLE9221 FlexRay transceiver

TLE7259 Lin transceiver

www.infineon.com/sensor-fusion
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Safety applications

Tire Pressure Monitoring System (TPMS)

()

Display

@@ SmartLEWIS Rx data 8-bit MCU

receiver IC
XC866

TDA52xx

3V (ithium call TPMS.transmltter/
| receiver module

TLS810A0
SP37 TLS820F0
TPMS IC Power supply management TPMS 2V J.
receiver -
Pressure
sensor RF
8-bit transmitter Tx data
Microcontroller 315/
Acceleratlon 434 MHz
sensor
Flash
sensor calibration firmware LF
data and application . receiver Rx data
. library
firmware 125 kHz
System benefits
> TPMS ensures correct tire pressure which is essential for > Infineon’s TPMS IC SP37 provides
car safety, handling, comfortable driving and tire lifetime - various surveillance functions ensuring reliable
> Furthermore, accurate tire pressure prevents increased measurements
fuel consumption/CO, emissions - a per-calibrated pressure sensor system for instant use
> TPMS is already mandatory in the USA, EU and South Korea - a fully packaged sensor system proven to withstand

harsh automotive environments

- a microcontroller-based architecture that enables flexi-
ble system design

- a high level of integration for reducing the overall sys-
tem component count

- an increased tire lifetime by up to 30 percent

Suggested products

XC8xx 8-bit microcontroller family with dual-cycle 8051 core

Supply ICs Linear voltage regulators, DC-DC converters

TDAS52xx SmartLEWIS™ RX autonomous receiver

TDK51xx Wireless control transmitter

SP37 Highly integrated TPMS with integrated microcontroller and RF transmitter for pressure ranges
450 kPa, 900 kPa, 1300 kPa (trucks)

www.infineon.com/tpms
18



Safety applications

In-cabin sensing applications

Depth camera

|

|

|

|

: Host
Modulation | controller

|

|

|

|

|

|

illlllllll

Pixel matrix

driver

:

Modulated

‘ IR light

Amplitude

Sequence controller

Reflecte
3Dscene IR light

c
<}
g
&
S5
S
©
o
o
©
1S
<
=
=%
o
(a)

LU

3D image sensor REAL3™

System benefits

> Highly robust 3D data based on the Time-of-Flight prin- > Smallest footprint thanks to single-chip design
ciple with an outstanding depth performance and lowest and monocular 3D camera architecture
power consumption - no baseline between active parts

> Reliable in all ambient light conditions - in sunlight, dark- - no risk of misalignment, for example through tempera-
ness and changing light levels ture fluctuations or vibrations

- minimum calibration work
> Reduced computing time, regardless of the color, pattern

and structure of objects

Suggested products

Product name Description
IRS1125AY ‘ 3D image sensor REAL3™ with 100 k pixel resolution (352 x 288 pixel), automotive-qualified BGA package

1) IRS1125A is in development and for selective customer projects only; SOP planned for Q4/2018

www.infineon.com/3d-imaging
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Body applications

Body and convenience
applications

Infineon offers a wide variety of products dedicated to body and interior elec-
tronics. These include protected power switches for bulb and motor control,
dedicated system basis chips and easy-to-use Hall sensor solutions. The new
TriCore™-based AURIX™ family provides sufficient performance, as well as
dedicated safety and security features, to meet the needs of upcoming domain
electronics modules. As one example, a high-feature body control module with
integrated gateway functionality is shown on page 23.

The following pages present well-known electronic modules for car body interior
and comfort systems, such as the body control modules including a dedicated
low-cost version, the Seat Electronics Module and the HVAC control module.
Further modules reveal the growing trend toward decentralized modules at the
point of load, such as a front light module or a smart window lift module.

Some new electronic module designs reflect the latest functional and archi-
tectural advances. One prominent example is a power distribution system for
high-current applications supporting the move toward more advanced and
efficient wiring harness systems in start/stop-capable vehicles. Another exam-
pleis an interior light module with touch-sensitive control based on a similar
human-machine interface to that featured in the latest consumer electronics
devices. Finally, the growing family of system-on-chip devices supports space-
and cost-optimized single-chip solutions for various motor control applications,
such as window lift, fuel pump and HVAC blower.

www.infineon.com/body
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Body applications

Central body control module

Highbeam Lowbeam Indicator DRL Park  Optionalfog  Park Indicator Lowbeam Highbeam
Headlight 65W 55W 2TW  21W 10W 2x55W 10W 27TW 55W 65W Headlight

motor assembly assembly

Servo driver IC
TLE4209G
TLE4206-2G PROrE EFoiET
AR PROFET™ BT:S(?IFZE-IEKB BTS5045-2EKA || BTS5016-1EKB SPOCBTFSL;;(;:EOC "
Brssoog-1eks | 70" 2 E | Brssiz0-2eka W mTsso1-2eKa BTS34290.L BA
Brssot0-1eks | 1ot - s [ETsTos0-2ePa Y BTss01650A BTe54220.LBE
Brs7oos-2epat 0 o) [ETS7080-2EPAY M BTS7010-2EPA! BTSr0402EPAY
BTS7120-2EPA” Ll BTS7012-2EPAY

Relays
Body control module p
iy 32-bitMCU
FlexRay TT!?;;;Q’SG); ' Multicore/ — SPIDER+ n
—— e TE
TLE9222PX
AURIX™
CAN transceive . d HITFET™ .
CAN bus TLE7251VSJ) sit) BTS3110N Interior light
TLE6251D w@ne BTS3118N -

TLE6251-3G auresan . g BTS3134N
32-bit MCU BTS3160D

ide driver

3 Multicore/
LIN transceiver 4
LIN bus TLE7259-3GE Lockstep PROFE
¢ > TLE7258S) AURIX™ B BTS5200-4EKA Interior light
TLET258LE

TLE7269G
Logic signals on Vg, level

LITIX™ Linear e.g. switched Vg,

LED driver
TLD1211SJ

CAN transceiver
CAN bus TLE7250SJ
TLE7250VSJ
TLE7250XSJ

T

o
- Ambient

Communication

@ o LITIX™ Basi
- " Basic
1x...4x LIN bus System basis chip SIL ‘%’ LED driver Interior LEDS
TLE926x 3 —
FD o TLD1120EL —————— .
CAN bus TLE926x-37 «@in E TLD1314EL

TLE927x AUTGSSAR /‘(
+12V from battery HeDIE g iy SPIDER+ n 2
o——-2Virombattery —
(optional) TLE75xx
TLF50281EL ‘(‘(
Single or dual high-

PROFET™ sPoC™+
BTS5120-2EKA BTS54040-LBA

PROFET™

BTS5045-1EJA PROFET™
Rear-light BTS5045-2EKA BBTTSS;;OO:;?:::‘ BTS5xx0-2 21:::3‘3‘2‘:::/& Rear-light
assembly BISTON0-2EPA" | ¢ 1c7080-26P) BTS7040-2EPA Q assembly
% é é LITIX™ Basic . é * % % .:‘
LED driver
Indicator ~ Fog Brake Backlight TLD1124EL Out Backlight Brake Reverse Indicator
2TW 2TW 2TW 10w TLD1314EL 0w 27w 2TW 2TW
TLD2314EL
1) Available in early 2017 Ext.erri‘or light QLN_N_|
2) Supports CAN partial networking with LEDs PRI
System benefits
> Reduced board space due to integrated functionality > High scalability and benchmark short-circuit robustness
> Protected load control with sophisticated diagnostic features of power semiconductors (PROFET™)
> Supports the “Limp Home” functional safety concept > Supports a smooth transition to LEDs for interior and

exterior lighting

PRO .

Suggested products SIL

Product family Description

AURIX™ Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)
Supply ICs Linear voltage regulators, DC-DC converters

SPIDER, HITFET™ Single- and multi-channel protected high- and low-side switches

LITIX™ Basic LED driver Linear current sources for LED applications

SBCs, network transceiver System basis chips, CAN, LIN and FlexRay transceiver

PROFET™, SPOC™+ Single- and multi-channel protected high-side switches

www.infineon.com/bcm
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Body applications

High-feature body control module

Right
front-light control

Left
front-light control

PROFET™ - single, dual and hannel high-side driver
SPOC™ - SPI-based multi-

LEDs
VN
Ethernet Ethernet 5N %
l ) PHY SPIDER+ Relays
multi-channel
FlexRay FIEXR?V high-/low-side
D e 4 transceiver driver
TLE9221SX
CAN transceiver 32-bit MCU Interior light
CAN bus TLE7250G | Multicore/ HITFET™ ¢
TLE6251-3G Lockstep low-side -
TLE6251D drivers Logic signals on Vg, level

AURIX™

e.g. switched Vg, rails

LIN transceiver
LIN bus TLE7259-3GE

Communication

TLE7258SJ LITIX™ Basic
TLE7269G current |
sources
CAN transceiver for LEDs
CAN bus TLE7250G w0
TLE6251-3G SiL RF transmitter
TLE6251D 0 RKE/PKE/TPMS TDK51xx
+12V from «n TDA52xx PMA51xx
(receiver)

AUTESSAR

battery System supply — TDA5340 Tire pressure
TLF35584 — (transceiver) monitor
SP37

PROFET™ - single, dual and quad channel high-side driver

SPOC™ - SPI-based multi-channel high-side driver family

Left
rear-light control rear-light control

System benefits
> AURIX™ multicore concept enables the integration of two > Encapsulation feature allows software development

applications into one device. without interference between multiple applications

> AURIX™ supports safety requirements up to > Very high integrated functionality enables reduced
ASIL-D (ISO 26262) board space

> AURIX™ hardware encryption (HSM) enables advanced > All features of a classic body control module are avail-

security features able, including protected load control with sophisticated

diagnostics
PRO .

Suggested products SIL

AURIX™ Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)
Supply ICs Linear voltage regulators, DC-DC converters

SPIDER, HITFET™ Single- and multi-channel protected high- and low-side switches

LITIX™ Basic LED driver Linear current sources for LED applications

Network transceiver CAN, LIN, FlexRay transceiver

PROFET™, SPOC™ Single- and multi-channel protected high- and low-side switches

TDA52xx, TDK51xx, PMA51xx Chipset for remote keyless entry and tire pressure monitoring applications

www.infineon.com/bcm_advanced
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Body applications

Low-cost body control module

Body control module

+12V
ors Lighting
or switched Linear VReg A oL e,
TLS8 Relay driver : oor locks
* TLE75008-EMD W!ndow lifts
32-bit MCU . wiper
SBC Multicore/ %
(optional) kS Lockstep E
TLE9260-3QX T I 2
5 E HITFET™ Ifnterli'orh light
£ oot light
CAN bus CAN transceiver £ BTS3110/18 o seionoid
TLE7250G 8 BTS3134/60D

BTS3800SL

TLE6251D wro ()

Digital SIL| BTS3405G
switch
itori FD
monorTe » Cmn w RKE receiver RF transmitter
aurt@esar [l — e TDK51xx
; PMA51xx
Analog
inputs

High_Sidedriver

LITIX™ Basic LED driver
TLE424x

PROFET™
BTS5020-2EKA

BTS5030-2EKA TLD1211SJ
AUIR3320S TLD1120EL
%
%
Indicator Indicator .
Interior
2x21W+5W  2x21W+5W light

System benefits

> Single low-cost module solution for the car body electronics
» Scalability of the devices increases the reuse grade and
design flexibility

> Benchmark short-circuit robustness of power semicon-
ductors improves system reliability (PROFET™)
> Full integration of load protection and diagnostics

reduces PCB area and improves the design quality

ero D
Suggested products SIL

AURIX™ Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)

Supply ICs
SPIDER, HITFET™

Linear voltage regulators, DC-DC converters

Single- and multi-channel protected high- and low-side switches

LITIX™ Basic LED driver Linear current sources for LED applications

Network transceiver CAN and LIN transceiver
PROFET™

TDA52xx, TDK51xx

Protected high-side switches

Chipset for remote keyless entry applications

www.infineon.com/bcm_lowcost
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Body applications

Gateway

Central gateway

OPTIGA™ TPM il \

Central

t\‘M

TLE7258
TLE7259-3

Smart sensors

LIN bus
smart actuators |4

A

v

comfort sub-bus

+12V from battery 00—

32-bit
CAN bus A
¢ > MCP SBC Multicore/Lockstep
@ Y TLE9278(-3)QX Microcontroller
¢ > - AURIX™ TC3xx
4 1§ o
Powertrain N 4 3 2-16 MB
safety E
comfort £
infotainment CAN bus g
(optional) (’ﬁn ; s
----------.} TLET251V = [;il.‘
TLET250V =
2) [<% FD
TLE9251V 2 Cmn
AUTOCSSAR
A | | 4
control TLE9221SX
TLE9222PX 1 Gbit
—_— Ethernet
ADAS
0BD P Ethernet N Ethernet
: b " PHY
telematics

1) Depending of customer architecture, part of gateway, telematics etc.
2) In development, samples available

System benefits

> Enables pretended networking and ECU degradation > 1SO 26262 compliance supports ASIL requirements
> High integration leads to significant cost savings > Innovative supply concept leads to best-in-class power
> High integration results in reduced complexity consumption

ero D
Suggested products SIL

AURIX™ Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)
Supply ICs Linear voltage regulators, DC-DC converters
Network transceiver CAN, LIN and FlexRay transceiver

www.infineon.com/gateway
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Body applications

HVAC control module

Controlpanel  HyAC control

module

Hall switch
TLE4966V-1K

S

Hall switch
TLE4966V-1K

32-bit MCU
Multicore/
Lockstep

12V AURIX™

Vgt OF switched
o

LIN LDO
TLE8458G
linear VReg
(optional)

System
Basis Chip (SBC)
TLE926x
TLE926x-3Y
TLE927x

 LINbus
N

A 4

o )
CAN transceiver SIL]
(optional)
TLE7250G
TLE6251-3G

TLE6251D

CAN bus
(optional)

—————

Communication

1) Supports CAN partial networking

System benefits

» High-performance, scalable microcontroller family for
various classes of HVAC control algorithms

> Integrated motor control with diagnostics

Suggested products

C:Cﬁn FD

AUTOSAR

Flap 3
Flap 2

Flap 1

_ Multi

2 half-bridges

< TLE94106EL |

o

§ (3 flaps) |

£ I

= |

7] I Flap 5
Flap 4

Multi half-bridges | *

TLE94110EL
(5 flaps)

o
i

Absolute position sensing

NovalithIC™
BTN89XxxTA
PROFET™
BTF50060-1TEA
AUIR33402S

Blower motor

o

Motor driver

Further
high-current loads:
Heater, A/C on,
defrost etc.

HITFET™
S BTF50060-1TEA
AUIR33402S

-5

LS driver

> Dedicated multi half-bridge devices for flap motor control
with potentiometer feedback

> Powerful half-bridge devices (NovalithIC™) with high-
frequency PWM capability for the blower control

PRO .
SIU

AURIX™ Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)

Supply ICs
NovalithIC™, multi half-bridges

Linear voltage regulators, DC-DC converters

Integrated motor control. Powerful half-bridge devices (NovalithIC™) with high-frequency PWM capability for blower control.

Hall switches Magnetic field sensors with a discrete output signal
PROFET™ Protected high-side switch

HITFET™ Protected low-side switches

LIN LDO, SBCs Voltage regulators with LIN transceiver, system basis chips

Network transceiver CAN and LIN transceiver

www.infineon.com/hvac
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Body applications

Decentralized front light module

Decentralized Curve light
light control module _ Stepper
o motor driver
c
S ey
E N Position sensor
S 4 TLE4964-3K
el
+12V from :azltery/ g Light leveling
o +12 V switche S Stepper
2 motor driver
=

System Basis N Position sensor
_CAN bus Chip (SBC) 32-bit MCU il TLE4964-3K

A 4

< TLE9260 Multicore/
TLE9261 Lockstep Daytime running light/
LIN bus AURIX™ LITIX™ Power position light
(optional) TLD5095EL o

———— =) o

TLD5097EL
TLD5098EL

Communication

Headlight lowbeam
LITIX™ Power

TLD5095EL Dt --—P
PN o

TLD5097EL
TLD5098EL

LED driver

LITIX™ Power Turn indicator

] TLD5095EL E\\ E\‘\ E\\

SIL| TLD5097EL

TLD5098EL o )
C,(/jn FD Position light or fog light

. LITIX™ Power N
AUTOSAR \‘\ \\

TLD5045EJ

System benefits
> Automotive LED drivers for high-brightness LEDs > Microcontroller peripherals enable light control with a
> LED driver ICs supporting various DC-DC topologies (buck, low CPU load
boost, SEPIC) > System basis chips combine supply, network transceiver
and supervision functions in a monolithic device

PRO .
Suggested products SIL

AURIX™ Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)
SBCs, network transceiver System basis chips, CAN and LIN transceiver

LITIX™ Power LED driver DC-DC converter and controller for high-power LED lighting

Supply ICs Linear voltage regulators, DC-DC converters

www.infineon.com/frontlightmodule
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Body applications

LED rear light module

Switched
supply/control lines Rear light module Turn indicator
from BCM NN N
; TR
urn LITIX™ Basic MU
TLD1125EL
Stop light
Stop LITIX™ Basic
TLD1314EL
Tail LITIX™ Basic
TLD2314EL
Central High-Mounted
CHMSL Stop Light (CHMSL)
Stop LITIX™ Basic

TLD1313EL

System benefits

> Integrated LED control with diagnostic and dimming
capability

> Reduced system complexity and board space

» Pin-to-pin footprint compatibility

> Reduced outlay for design adaptations

> Increased lifetime for LED and driver due to integrated
protection

Suggested products

Product family Description
LITIX™ Basic LED driver ‘ Linear constant current sources with scalable feature set

www.infineon.com/rear-light
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Body applications

Roof control module with interior and ambient
light control

Roof control module

Sunroof

NovalithIC™
power half-bridge
° BTN89xxTA Position sensor
€ TLE4966V-1K
S TLE4961-3K
BS)
o
b 5
LIN bus LIN LDO
ol BTM77xx
Multicore/
Lockstep
System AURIX™
+12V from battery/ Basis Chip (SBC)
o +12 V switched (optional)
TLE926x LITIX™ Power :
TLE926x-3Y TLD5045EJ ﬁeff e
TLE927x 5 5 &
3 o ) 2
CAN bus ) E SIL &
(optional) CAN transceiver E FD 4 LITIX™ Basic
| .
g —— * (optional) g Cgﬁn SPIDER+ TLD11xxEL
TLE6251-3G () —

TLD13xxEL
TLD23xxEL

Interior
¥ I's
¥ % ¥ % light

5 TLE75xx
TLE6251D AUTESSAR

1) Supports CAN partial networking

System benefits

> Integrated motor control with diagnostics

> Automotive LED drivers for high brightness LEDs

> High-performance MCU supporting ripple count algorithms
> Dedicated LIN slave devices for RGB ambient lighting

PRO .
SIU
Suggested products

AURIX™ Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)
LIN LDO, SBCs Voltage regulators with LIN transceiver, system basis chips

Network transceiver CAN and LIN transceiver

LIN LED driver Smart LED control system-on-chip for multi-color and RGB lighting

LITIX™ Power LED driver DC-DC converter and controller for high-power LED lighting

Trilith IC, NovalithIC™ Integrated motor control devices with diagnostics

SPIDER Multi-channel protected high- and low-side switches

Hall switches Magnetic field sensors with a discrete output signal

Supply ICs Linear voltage regulators, DC-DC converters

www.infineon.com/roofcontrol
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Body applications

Interior light control with capacitive touch sensor

+12V from battery/

+12 V switched
o

LIN bus
(optional)

——————)

L

e
Sensor pad

Selection wheel

Slider

System benefits

Ambient Interior light
light 5W,10 W
A
VReg
(optional) 32-bit MCU HITFET™

TLE42xx4

Multicore/ BTS3405G
Lockstep BTS3110/18
AURIX™

LIN LDO
TLE8458G

Columns  m Background illumination

wro ()
SIL|

CgﬁnFD

LIN transceiver
(optional)

Touchpad and
LED control

Communication

| — P o
TLE7259-3GE Lines —EE £
TLE7258SJ/LE AUTOSAR
< < <
| —

can share the same pins. n

f ;‘2

-« -«

LED matrix controller and touch sense controller < q q
;Ke ;Ke
-« -«

Interior light module b

> Replacing mechanical switches offers high system cost > Low pin count and cheap single-layer PCB solutions
savings > High feature integration: combined control and drive of
> Robust and reliable touch sense control technology, displays or stepper motors with up to 50 mA
especially in noisy environments in combination with > Easy and flexible implementation: optimized SW library
multiple coverage options such as acrylic glass (~2 mm) for touch sense control in ROM frees up flash memory and
> Enables the efficient design of HMIs with up to 20 touch CPU resources for customer-specific solutions
buttons
PRO .
SIU
Suggested products

AURIX™

Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)

Supply ICs

Linear voltage regulators, DC-DC converters

Network transceiver

LIN and CAN transceivers

LINLDO

Voltage regulator with integrated LIN transceiver

HITFET™

Smart low-side switches

30

www.infineon.com/lightcontrol



Power distribution for start-stop systems
with a dual-battery approach

Body applications

Linear VReg

(optional)
TLS8xx

+12Vfrom
battery

LINLDO
TLE8458G

LIN transceiver
(optional)
TLE7259-3GE

TLE7258SJ 32-bit MCU

Multicore/
Lockstep
AURIX™

Communication

CAN transceiver
(optional)
TLE7250G

TLE6251-3G
TLE6251D

CAN bus
(optional)

Direct control/
enable

Power distribution
module or distributed
sub-modules

w@n®

AUTE@SAR

Quiescent
current control

——
Starter battery disconnect,

180 A active diode,

Idle mode

(low operation current)

MOSFET
IPB180N03S4L-HO

Power PROFET™
BTS50015-1TAA
MOSFET
IPB180N03S4L-HO

Buffer battery disconnect,
50 A bidirectional blocking

protected power switch
e |

Battery link control

Power PROFET™
BTS50015-1TAA
MOSFET
IPB180N03S4L-HO

Dynamic and frequent load
switching during start-stop
cycles, e.g.:

- Supporting water pump
- Diverse heaters

- Fuel pump

- Engine van

-Vacuum pump

Power PROFET™
BTS50015-1TAA :
MOSFET - Wiper
IPB180N03S4L-HO - Others

N —

Load switching control

HS/LS relay drivers
IFX52001EJ
TLE4247EL30
TLE4247EL40

Quiescent current switches

Power PROFET™ or Solid-State Relays (SSR)

BTS50015-1TAA

For ECU power supply e.g.

System benefits

> Smart high-current, high-power switching

» Solid-state power switch provides relay functionality with
alternative fuse

> Low power losses due to extremely efficient low-ohmic
devices

> Alternative protection modes: smart or fuse protection

> Some power switches with current input control for
long control wires

Suggested products

> Sophisticated diagnostic features

> High number of switching activations, negligible aging

» Bidirectional blocking power switches

> Active diode functionality

> Solid-state relay (power switch inside relay housing)

> Smart relay driver, optional with constant current control

PRO .
SIL

AURIX™

Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)

Supply ICs

Linear voltage regulators, DC-DC converters

LIN LDO, network transceiver

System basis chips, LIN and CAN transceivers

Power PROFET™ BTS500xx protected power high-side switch

SPIDER Protected multi-channel high-side and low-side switches
TLE4247 Constant current relay driver

SSR Solid-state relay (power switch inside relay housing)

OptiMOS™-T2 IPBxxS4 Automotive trench power MOSFET

www.infineon.com/powerdistribution
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Body applications

Seat control module

Seat control module

oo .
Temp. sensor A £ Ralthich Seat movement
KTY11? N £ power half-bridge front-back 10 A
35 BTNSOXXTA
c
- S Seat height
osition sensor ¢ ‘—::“ up-down 10 A
TLE4997E2 ®
(%2 . .
32-b|:t MCU NovalltthTM Seat length
ANt : Multicore/ power half-bridge long-short 10 A
ransceiver BTN89xxTA
CAN bus Lockstep
: )\ TLE7250G - AURIX™
i  TLE6251-3G 5
S
EES2>TD g NovalithIC™ .
3 power half-bridge Seat width
LIN bus 13 . BTN7933B wide-narrow 10 A
(optional) LIN transceiver g o
¢ = - * TLE7259-3GE o = BTN89xxTA
TLE7258SJ 5 Seatangle
. ° vertical-down 10 A
PO =
|SII."| NovalithIC™
+12V Linear VReg - power half-bridge Back arl]ile Con
° Vgate OF switched TLS8xx c@n BTN7933B vertical-back 10

DC-DC VReg BTN89xxXTA

TLF50281EL

System Basic Chip (SBC) I
Trilith IC Headrest position

High-side driver BTM77xx up-down3A

| | | Headrest angle

vertical-down 3A
HiC PROFET™

BTS50060-1EGA Trilith IC

HiC PROFET™ PROFET™

BTS50060-1EGA BTS50060-1EGA Lumbar support

BTS432E2 BTS432E2 BTS432E2 BTM77xx front-back 3 A
AUIPS7142G AUIPS7142G AUIPS7142G

AN

Vi

1) Coming soon Massage 5 A Cooling fans 3A Seat heater 10 A

System benefits

» System-in-a-package solutions for high-power integrated
and protected motor control

» Reduced board space due to integrated functionality

> Protected load control with sophisticated diagnostic
features

PRO .
Suggested products SIL

AURIX™ Scalable 32-bit TriCore™ microcontroller family from single to multicore (PRO-SIL™)

Supply ICs Linear voltage regulators, DC-DC converters

SBCs, network transceiver | System basis chips, CAN and LIN transceivers
PROFET™ Protected high-side switches
NovalithIC™, Trilith IC

Integrated motor control solutions with diagnostics

Linear Hall sensors Magnetic field sensors with a linear output signal

www.infineon.com/seatcontrol
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Body applications

Decentralized mirror module

Position sensing options

LIN mirror module

Position sensor

TLE4961

+12V Mirror position

Vg, OF switched VReg Multi Up and
o

(optional) half-bridges down
TLS8xx TLE6208-3G
TLE94103EPY

Left and right

Half-bridge driver

Low-end Hex half-bridge

LIN LDO Microcontroller driver Optional
TLE8458G (optional) fold

TLE94106EL

LIN bus
4

A |

A 4

LIN transceiver
(optional)
TLE7259-3GE
TLE7258SJ

PROFET™
BTS5120-2EKA
AUIR33402S

Communication

Mirror heating

AP and
Illumination

HS driver

wro ()
SIL]

Cgﬁn FD

AUTOSAR

Electro-chromatic
mirror
(optional)

Discrete
driver

—

1) Coming soon

System benefits
> Low power consumption, as well as low quiescent current
> Excellent price-performance ratio
» Space-saving devices for integrated motor control
(mirror x/y adjustment, optional fold feature)

ero D
Suggested products SIL

LIN LDO, network transceiver CAN and LIN transceiver

PROFET™ Protected high-side switches

Multi half-bridges Integrated motor control

Hall switches Magnetic field sensors with discrete output signal
Supply ICs Linear voltage regulators, DC-DC converters

www.infineon.com/mirrormodule
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Body applications

Smart window lift/roof control module

Smart window lift module

TLE984x

Embedded power IC

+12 V from battery/ VQFN-48
+12 V switched Watchdogs 7x7mm
o timer footprint

CAPCOM
SSC
GPIO
ADCs

P LIN bus '
|

==l General-purpose |/O

A 4

LOCAL INTERCONNECT NETWORK

32-bit
ARM® Cortex®-M0
25 MHz
up to 64 K flash w2V
Wetting current HS driver LS driver ’—T—‘( ] A ]
Switch
panel

Power driver

MONX v MON inputs

A 4

HS LED LS driver ——:—} )
Twin relay l
¢ TLE4966(V)

TLE4961

Position sensor

7% Switch
illumination

System benefits

» System-on-chip solution with integrated ARM® Cortex®-M0
industry-standard microcontroller core

> Platform solution for a size- and weight-optimized relay-
based motor control

> Integrated voltage regulator, LIN transceiver, switch inputs
and relay driver

Suggested products

> Cyclic sense and cyclic wake-up capability reduces
average current consumption

> Package with a very small form factor saves PCB board
space

> Single-chip solution improves module reliability

34

TLE984x Motor driver IC for external relays with an integrated ARM® Cortex®-M0 MCU

TLE496x

Hall switches — magnetic field sensors with a discrete output signal

www.infineon.com/smartwindow



Body applications

System-on-chip 3-phase motor control

System-on-chip 3-phase motor control

TLE987x

VQFN-48
+12V from battery/ fx7mm
rom battery, ) ]
+12V switched Watchdogs timer Sensor supply footprint
o, CAPCOM _’
ssC
+12V

Reverse
(LN bus ) ‘ 10-bit ADC protection
b " 8-bit ADC
em———" OPTIMOS™-5
MOSFETs
GPIO 32-bit 3-phase
n ARME Cortex®-M3  [aiolian motor
MOSFET
A/D . M %
inputs driver 0—D 3:
b
e
'
4 sense : Further motor
System benefits
> System-on-chip solution with an integrated > Integrated voltage regulator, LIN transceiver, switch input
ARM® Cortex®-M3 industry-standard microcontroller core and direct control of N-Channel MOSFETs
» Platform solution for a wide range of size- and > Configurable MOSFET driver simplifies EMC design
weight-optimized motor applications > Supports various motor control algorithms including
» Package with a very small form factor saves PCB board sensorless control
space > Integrated intelligent power-saving modes and energy
management

> Single-chip solution improves module reliability

Suggested products

TLE987x 3-phase motor driver with an Integrated ARM® Cortex®-M3 MCU

OptiMOS™-T2 IPBxxS4 Automotive trench power MOSFET

www.infineon.com/3-phase-motor-control
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Powertrain applications

The powertrain market is driven by the need to reduce the
carbon footprint of cars via affordable, efficiency-enhanc-
ing innovations. Concrete measures include rightsizing
engines, improving fuel injection accuracy and increasing
after-treatment efficiency. On the transmission side, car-
makers are looking to optimize both the gear ratio and gear
shifting. Other efficiency-enabling activities include reduc-
ing friction and hydraulic losses. In a more general context,
the drive for greater ecology on the roads is pushing the
transition toward vehicle electrification and hybridization.

As one of the largest automotive semiconductor suppliers,
Infineon has been active in the powertrain electronic busi-
ness for over 40 years. Our position as innovation leader,

coupled with long-term partnerships with OEMs, Tier 1 and
engineering service providers, means we reap the benefits
of in-depth system expertise and broad application com-

petence. Infineon delivers an extensive range of optimized,

36

competitive and scalable powertrain products and chipset
solutions. Our portfolio covers the full sensor spectrum
from position, over angle and speed to barometric and
manifold pressure, supplemented by a strong 8-bit, 16-bit
and 32-bit powertrain microcontroller portfolio. In addi-
tion to the necessary power components, such as voltage
supplies, MOSFETs and IGBTs, smart low-side and high-side
switches, CAN/LIN and FlexRay transceivers, the product
range is rounded off by a multitude of highly integrated
automotive system ICs, such as engine management ICs, al-
ternator regulators, System Basis Chips (SBC) and constant
current control ICs for transmission control.

With regard to the ongoing electrification and hybridization
of the drivetrain, we actively support our customers with
reference solutions for the charger and DC-DC, as well as
inverter systems.

www.infineon.com/powertrain



Powertrain applications

48 \ micro-hybrid

(start/stop and high-efficiency generator)

+48V
from battery

+12V Supply IC
from battery TLE6389-2
EEm—

TLS5110 32-bit MCU

(including watchdog) )4
- Multicore/ ?
SiU Lockstep
AURIX™ "E‘:“’ 1‘ 1‘

Rotor position
3-phase I y (o iGMR sensor
® N4 driverIC TLE5012B E1000
et TLE9180 Starter

1‘ 1‘ N generator

cne

AUTOSAR

o () Current sense
(shunt substitute)

TLE4998C3

LIN transceiver [PXaB OptiMOS™-T2 100 V
TLE7259-3GE  Rumd 6x IPB180ON10S4-02

CAN transceiver
TLE9250VSJ
TLE9250XSJ

TLE7259-3LE

T Powertrain CAN

4
N

A 4

Rotor position/current sense

System benefits

> Full range of products ranging from voltage regulators, > Higher alternator efficiency thanks to MOSFET rectification
transceivers, sensors, microcontrollers and smart power > Higher output current at low alternator RPM
drivers > Advanced modes supported: engine brake emulation, car
> Leading-edge OptiMOS™ MOSFET technology combined sailing/coasting, electrical car launch

with a robust package for ensuring best-in-class perfor-
mance and outstanding current capacity

PRO .

Suggested products SIL

Product name Description

AURIX™ Cost-optimized TriCore™ 32-bit microcontroller with dedicated motor control features (PRO-SIL™)

TLE9180 3-phase bridge driver IC (PRO-SIL™)

TLE9250VSJ/XSJ CAN (Control Area Network) serial bus transceiver with multi-master capabilities for data communication in harsh
environments, supporting Flexible Data-rate (CAN FD)

TLE7259-3GE/-3LE LIN (Local Interconnect Network) bus for local communication between actuators, sensors or switches and an ECU

TLE6389-2, TLS5110 DC-DC converters

TLS20x Linear post regulators

OptiMOS™ N-channel 100 V MOSFET, optimized for high-current motor applications

TLE499x Linear Hall sensor family for current sensing

TLE5012B iGMR sensor for angle and rotor position sensing

www.infineon.com/microhybrid
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Powertrain applications

Automatic transmission - hydraulic control

Battery (KL30)
Key (KL15)

Input shaft speed
TLE4951CB
TLE4954CB

TLE4954CB E1
TLE4954CB E2

Output shaft speed
TLE4951CB
TLE4954CB

TLE4954CB E1
TLE4954CB E2

Hill hold
TLE4998C3
e
PRNDL switches
TLE4964-1K
Tap-up / tap-down
switches

Safety system
power supply
TLF35584

32-bit MCU
Multicore/
Lockstep
AURIX™

o )
SIL|

«n®

AUTCSSAR

9-speed automatic transmission
Typical partitioning for constant current control

Low-side driver 1X
BTS3160D === Vehicle speed out
AUIPS2041L

High-side driver
PROFET™ family
BTS6133D
AUIPS6121R

1x
=== Solenoid supply

Low-side driver

4x "
TLE8104E == | ON/OFF solenoids '

AUIPS2041L

Constanttcul""e”t Variable force
contro i

— solenoid/
TLE8245x-3SA/-4SA proportional valve

TLE8242-2L

@ r .
onstant current Variable force
coql solenoid/
TLE8245x-3SA/-4SA .
proportional valve

TLE8242-2L

Temperature )
sensor

Powertrain
FlexRay FlexRay

transceiver

TLE9221SX

«@n®™

TLE9251VSJ
TLE9250XSJ

LIN transceiver
TLE7259-3GE
TLE7259-3LE

I , Diagnostic/

" instrumentation

Diagnostic/instrumentation CAN I

System benefits
> Full range of products ranging from voltage regulators, > Optimized sensors providing enhanced disturbance
immunity (e.g. vibration) and direction detection

> High-temperature bare die IC supporting integrated

transceivers, sensors, microcontrollers and smart power
drivers
> Valve actuator ICs supporting the ultimate in precision transmission control up to the highest torque rate
current control

PRO .
Suggested products SIL

AURIX™ 32-bit multicore TriCore™ microcontroller family, optimized for highly demanding powertrain applications (PRO-SIL™)
TLF35584 High-efficiency system power supply (PRO-SIL™)

TLE8245x-3SA/-4SA/ Integrated transmission ICs for precise variable force or constant current solenoid control

TLE8242-2L

PROFET™ Smart high-side switches

TLE495x Precise and robust speed sensing

TLE499x/TLE496x Robust and flexible position sensing

Low-side driver Smart low-side power switches in single- or multi-channel configuration. Applicable product families: HITFET, FLEX, IPS.

LIN transceiver LIN (Local Interconnect Network) bus for local communication between actuators, sensors or switches and an ECU

CAN FD transceiver CAN (Control Area Network) serial bus transceiver with multi-master capabilities for data communication in harsh

environments, supporting Flexible Data-rate (CAN FD)

FlexRay transceiver FlexRay: serial, deterministic bus transceiver for real-time control applications

TLE425x, TLS1xx Linear-voltage trackers for supplying sensors

www.infineon.com/hydrauliccontrol-at
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Powertrain applications

Double-clutch transmission — hydraulic control

7-speed double-clutch transmission
Battery (KL30)

I
Key (KL15) Safety system }
Esmmmmd  POWVET SUpPPly }
TLF35584 Safety |

watchdog /\

Input shaft speed
TLE4953C
TLE4954CB

High-side driver 1x

TLE4954CB E1 PROFET™ family ) Solenoid supply

TLE4954CB E2

AUIPS6121R

Output shaft speed
TLE4953C

Low-side driver

4x ﬁ'
TLE8104E ) | ON/OFF solenoids'

AUIPS2041L

Constant current
control Variable force
TLE8242-2L solenoid/
TLE8245x-3SA/-4SA proportional valve

IPG20N06S4L-26

Constant current
control Variable force |
TLE8242-2L solenoid/
TLE8245x-3SA/-4SA proportional valve

IPG20N06S4L-26

TLE4954CB
TLE4954CB E1

32-bit MCU

TLE4954CB E2 Multicore/
— Lockstep
Hill hold AURIX™

PRNDL switches
TLE4964-1K

Shift position sensor
TLE4997E2 -
SIL|
(gjn FD

AUTESSAR

System pressure

High-current
— half-bridge — @
BTN8962TA

Hydraulic pump

Clutch pressure

—

Temperature
sensor

Hiad

Powertrain
FlexRay FlexRay

transceiver

TLE9221SX

«on®

TLE9251VSJ
TLE9250XSJ

LIN transceiver
TLE7259-3GE
TLE7259-3LE

i

Diagnostic/instrumentation CAN I . Diagnostic/

" instrumentation

'S
A\ 4
'S

System benefits
> Full range of products ranging from voltage regulators, trans- > Optimized sensors providing enhanced disturbance

ceivers, sensors, microcontrollers and smart power drivers immunity (e.g. vibration) and direction detection
» Valve actuator ICs supporting the ultimate in precision current > High-temperature bare die IC supporting integrated

control transmission control up to the highest torque rate

> Coherent chipset solution for an easy and effective
ISO 26262-compliant system implementation PRO

Suggested products SIL

AURIX™ 32-bit multicore TriCore™ microcontroller family, optimized for highly demanding powertrain applications (PRO-SIL™)

TLF35584 High-efficiency system power supply (PRO-SIL™)

TLE8245x-3SA/-4SA/ Integrated transmission ICs for precise variable force or constant current solenoid control

TLE8242-2L

PROFET™ Smart high-side switches

IPG20N06S4L-26 Dual N-Channel 60 V MOSFET in a super SO8 package, offering significant PCB board space savings

TLE495x Precise and robust speed sensing

TLE499x/TLE496x Robust and flexible position sensing

BTN8962TA Single high-current half-bridge driver for motor control

CAN transceiver CAN (Control Area Network) serial bus transceiver with multi-master capabilities for data communication in harsh
environments, supporting Flexible Data-rate (CAN FD)

FlexRay transceiver FlexRay: serial, deterministic bus transceiver for real-time control applications

LIN transceiver LIN (Local Interconnect Network) bus for local communication between actuators, sensors or switches and an ECU

Low-side driver Smart low-side power switches in single- or multi-channel configuration. Applicable product families: FLEX, IPS.

TLE425x, TLS1xx Linear-voltage trackers for supplying sensors

www.infineon.com/hydrauliccontrol-dct
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Powertrain applications

Double-clutch transmission — electrical control

Battery (KL30), key (KL15)

7-speed double-clutch

icci 3-phase
tra‘nsmlssAlt‘)nA Safety system driverIC
Typical partitioning power supply

TLE5012B E1000
for constant current control TLF35584 (:I\D:

15t
clutch

Rotor position
iGMR sensor

PRNDL switches
TLE4964-1K
TLE4966-3K

3-phase Rotor position
driver IC iGMR sensor
TLE9180 TLE5012B E1000

Shift position sensor
TLE4997E2
TLE4998C3

Temperature
sensor

4 32-bit MCU
Multicore/

Lockstep

AURIX™

3-phase Rotor position
driverIC iGMR sensor
iGMR sensor TLE9180 TLE5012B E1000
TLE5009 E1000
TLE5012B E1000

Shift position sensor

TLE4951CB —

TLE4954CB

Rotor position

3-phase 1; 1; 1;
driver IC

iGMR sensor
Powertrain - TLE9180 ‘ o TLE5012B E1000
FlexRay FlexRay «@n LIN transceiver ¢
transceiver TLE7259-3GE D =8
TLE9221SX TLE9251VSJ TLE7259-3LE Sit - 1A 1A 1‘ 0dd S
TLE9250XSJ gears
| OptiMOS™-T2 40V P
& > <  J 4 24xIPB8ON04S4-04
Diagnostic/instrumentation CAN Diagnostic/ 24x IPC100N0454-02
instrumentation 24x IPD90N0454-04

24x AUIRFS8403
24x AUIRFR8403

System benefits

> Full range of products ranging from voltage regulators, > Optimized sensors providing enhanced disturbance
transceivers, sensors, microcontrollers and smart power immunity (e.g. vibration) and direction detection
drivers > Reduces fuel consumption compared to manual

> Leading-edge OptiMOS™-T2 MOSFET technology com- transmission
bined with a robust package for ensuring best-in-class > Coherent chipset solution for an easy and effective
performance and outstanding current capacity ISO 26262-compliant system implementation

PRO .

Suggested products SIL

AURIX™ 32-bit multicore TriCore™ microcontroller family, optimized for highly demanding powertrain applications (PRO-SIL™)

TLF35584 High-efficiency system power supply (PRO-SIL™)

TLE9180 3-phase bridge driver IC (PRO-SIL™)

OptiMOS™-T2 40 V N-channel OptiMOS™-T2 40 V MOSFET family, optimized for high-current motor applications

TLE5012B iGMR sensor for angle and rotor position sensing

TLE499x/TLE496X Robust and flexible position sensing

TLE495x Precise and robust speed sensing

FlexRay transceiver FlexRay: serial, deterministic bus transceiver for real-time control applications

LIN transceiver LIN (Local Interconnect Network) bus for local communication between actuators, sensors or switches and an ECU

CAN transceiver CAN (Control Area Network) serial bus transceiver with multi-master capabilities for data communication in harsh
environments, supporting Flexible Data-rate (CAN FD)

TLE425x, TLS1xx Linear-voltage trackers for supplying sensors

www.infineon.com/electriccontrol-dct
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Powertrain applications

Gasoline multi-port injection - discrete solution

Engine management
Typical partitioning for up to 4-cylinder MPI
with discrete "flex"

Battery (KL30)

I
Key (KL15) Safety system }

power supply |
TLF35584 | Safety
| watchdog

I

j
4x %
(i P 2 (i

General-purpose
8Ach.
E—

Pedal position
TLE4997E2/98C3/98P3

H-bridge
BTM7811K
TLE9201SG

EGR: throttle position
TLE4997E2/98C3/98P3

Fuel level

TLE4997E2/98C3/98P3 General-purpose

H-bridge
BTM7811K
TLE9201SG

H-Bridge for throttle [ERaXeul
— TLE8209-2SA ) | (€Gass) throttle

Low-side driver
2x
— (o )

PWM, current sense
TLE8102SG
AUIPS2041L

Swirl/tumble flap
TLE4997E2/98C3/98P3

Throttle position
TLE4998S3/S3C/S4

32-bit MCU
Multicore/
Lockstep

Temperature
§ AURIX™

Barometric pressure
KP234, KP253

S
15
o
=
o
o
&
>

Low-side driver
On-Off outputs
TLE8108EM

Manifold air pressure
KP214N2611

4x_' Relays l'

KP229E2701

]
e
=

Knock sensor(s)

In-cylinder pressure
sensors

«@n®
Low-side driver
tembda sensor Aur@sar PWM outputs
TLE8718SA

Crankshaft

optional VR

Crankshaft

FD .

TLE5025C E6747 C,Cﬁn LIN transceiver

TLE4921-5U TLE7259-3GE

TLE9251VSJ
TLE9250XSJ

1

TLE7259-3LE
Camshaft
TLE4986

L\ 4

Powertrain CAN

System benefits

> Flexible and scalable product portfolio tailored to the » Conforming with upcoming emission legislation while
cost and performance needs of the mid-end and entry delivering maximum fuel efficiency and even more driving
segments pleasure, the new sensor families provide enhanced
> Industry benchmark in embedded real-time performance measurement precision (e.g. ignition control, misfire
facilitates pumping loss reduction, knock detection and detection)
efficient after-treatment

PRO .
Suggested products SIL

AURIX™ 32-bit multicore TriCore™ microcontroller family, optimized for highly demanding powertrain applications (PRO-SIL™)

CAN (Control Area Network) serial bus transceiver with multi-master capabilities for data communication in harsh
environments, supporting Flexible Data-rate (CAN FD)

CAN transceiver

TLE8209-2SA Electronic Throttle Control (ETC) driver

TLE9102SG New cost-efficient H-bridge driver for non-ETC use cases, such as exhaust gas recirculation (EGR), turbocharger waste-
gate, turbocharger geometry and other DC motor driver actuators

TLE4250-2G Linear-voltage tracker for independent sensor supply

TLF35584 High-efficiency system power supply (PRO-SIL™)

TLE50xx, TLE49xx, KP2xx

Broad portfolio of pressure sensors (MAP and BAP) as well as magnetic cam- and crankshaft and position sensors

KP27x

Sensor with a digital SENT interface in development

Low-side driver

Smart low-side power switches in single- or multi-channel configuration. Applicable product families: FLEX, IPS.

LIN transceiver

LIN (Local Interconnect Network) bus for local communication between actuators, sensors or switches and an ECU

TLE425x, TLS1xx

Linear-voltage trackers for supplying sensors

www.infineon.com/multiportinjection-discrete
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Powertrain applications

Gasoline multi-port injection — integrated solution

Engine management
Typical partitioning for MPI with monolithic U-chip

5V/0.5 Al Resetl ,
H throttle [EXXN
;;Z € ) | (Gas) throttle

2x5V/0.05 Al

EGR: throttle p n

e

TLE4997E2/98C3/98P3

Fuel level
TLE4997E2/98C3/98P3

8Ach.
) | |dlle air throttle

N

Swirl/tumble flap
TLE4997E2/98C3/98P3

32-bit MCU
Multicore/
Lockstep

Throttle position
TLE4998S3/S3C/S4

—_—

AURIX™
Temperature
8x "
. —) Relays
Barometric pressure
KP234, KP253 ﬁ
Monolithic 4x "
Manifold air pressure " . > MPlinjectors
KP214N2611 for complete
KP229E2701 EMS systems Canister purge
;il.! ELESSSSOK 2x -valve
Knock sensor(s) — —
Cmn FD EGR-throttle
Swirl/tumble
ylinder pressure AUTSSAR f/
sensors lap
4x _ﬁ
Ry
Battery (KL30) 2x MIL
Cra.nkshaft Key (KL15) —)

Additional channels

-——=3

LIN/K-line

Crankshaft
TLE5025C E6747
TLE4921-5U

V'S

Powertrain CAN

>

Camshaft
TLE4986

System benefits

> Highest degree of integration resulting in minimized
board space, optimized thermal performance and cost

> Industry benchmark in embedded real-time performance
facilitates pumping loss reduction, knock detection and
efficient after-treatment

Suggested products

» Conforming with upcoming emission legislation while
delivering maximum fuel efficiency and even more driving
pleasure, the new sensor families provide enhanced
measurement precision (e.g. ignition control, misfire
detection)

PRO .
SIU

AURIX™

32-bit multicore TriCore™ microcontroller family, optimized for highly demanding powertrain applications (PRO-SIL™)

TLE8888QK

Monolithic control IC for complete EMS systems

TLE8209-2SA Electronic Throttle Control (ETC) driver

TLE50xx, TLE49xx, KP2xx

Broad portfolio of pressure sensors (MAP and BAP) as well as magnetic cam- and crankshaft and position sensors

KP27x

Sensor with a digital SENT interface in development

TLE425x, TLS1xx

Linear-voltage trackers for supplying sensors

www.infineon.com/multiportinjection-integrated



Powertrain applications

Gasoline direct injection

=
=
m
B
©
©
=
m
N
r
Iy
=3
el
W
o
w

EGR: throttle position
TLE4997E2/98C3/98P3

TLE4997E2/98C3/98P3

Swirl/tumble flap
TLE4997E2/98C3/98P3

TLE4998S3/S3C/S4

Manifold air pressure

Engine management
Typical partitioning for GDI discrete and solenoid

N —

injectors

Battery (KL30)

I
Key (KL15) Safety system |

power supply }
TLF35584 }

o
@
o
=

o
o
]
o
El

GDlI driver
OptiMmos™
MOSFET
IPG20N10S4L-35A
IPD26N06S2L-35
AUIRLL2705

Fuel level

32-bit MCU

Multicore/
Lockstep
AURIX™

General-purpose
H-Bridge
TLE9201SG

Throttle position

Temperature

C pressure

34, KP253 Low-side driver

PWM, current sense
TLE8102SG
AUIPS2041L

2x ﬁ
— (o
KP214N2611
KP229E2701

ﬁ
Knock sensor(s) -2 Low-side driver [ "'
—) SIL] On-Off outputs —) Relays '
In-cylinder pressure . TLE8108EM
sensors @i , T
X _So enoids
—" . I
Lambda sensor
— 2x
Low-side driver [
Crankshaft PWM outputs "
TLE5025C E6747 TLE8718SA —) '
TLE4921-5U Relays

System benefits

> Flexible and scalable product portfolio tailored to the
performance and real-time needs of the premium and

value segments

> Conforms with the latest emission legislation while deliv-
ering the highest possible fuel efficiency and even more

driving pleasure

Suggested products

LIN transceiver pIsiN
B TLE7259-3GE K2
TLE7259-3LE

FlexRay
transceiver
TLE9221SX

«@n®

2x
T

Camshaft
TLE4986

TLE9251VSJ
TLE9250XSJ

Powertrain CAN

A 4

> Benchmark-setting real-time performance facilitates
down-sizing, direct injection, turbocharging and highly
efficient after-treatment

> New sensor families provide enhanced measurement
precision (e.g. ignition control, misfire detection)

PRO .
SIL

AURIX™

32-bit multicore TriCore™ microcontroller family, optimized for highly demanding powertrain applications (PRO-SIL™)

TLF35584

High-efficiency system power supply (PRO-SIL™)

CAN transceiver

CAN (Control Area Network) serial bus transceiver with multi-master capabilities for data communication in harsh
environments, supporting Flexible Data-rate (CAN FD)

TLE8209-2SA

Electronic Throttle Control (ETC) driver

TLE9102SG

New cost-efficient H-bridge driver for non-ETC use cases, such as Exhaust Gas Recirculation (EGR),
turbocharger wastegate, turbocharger geometry and other DC motor driver actuators

Low-side driver

Smart low-side power switches in single- or multi-channel configuration. Applicable product families: FLEX, IPS.

TLE50xx, TLE49xx, KP2xx

Broad portfolio of pressure sensors (MAP and BAP) as well as magnetic cam- and crankshaft and position sensors

KP27x

Sensor with a digital SENT interface in development

MOSFET

New 60/100 V N-Channel MOSFET products in a compact Dual-SSO8 package

LIN transceiver

LIN (Local Interconnect Network) bus for local communication between actuators, sensors or switches and an ECU

FlexRay transceiver

FlexRay: serial, deterministic bus transceiver for real-time control applications

TLE425x, TLS1xx

Linear-voltage trackers for supplying sensors

www.infineon.com/gasolineengine
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Powertrain applications

Diesel direct injection

Pedal position
TLE4997E2/98C3/98P3

EGR: throttle position
TLE4997E2/98C3/98P3
Fuel level
TLE4997E2/98C3/98P3

Swirl/tumble fl

TLE4997E2/98C3/98P3

Throttle position
TLE4998S3/S3C/S4

Barometric pressure
KP234, KP253

Manifols

KP214N2611
KP229E2701

Knock sensor(s)

In

Sensors

Engine management
Battery (KL30) typical partitioning for DDI discrete

Key (KL15) Safety system

power supply
TLF35584

PROFET™
BTS5008-1EKB
AUIR3320S

Ex8A ﬁ
= | Glow plugs '

6x8A

—_

Fast IGBT
IKDO4N60RA
AUIRGR4045D

Piezo injectors "

8Ach.
) | (€Gas) throttle
5Ach. Turbocharger

5Ach.
0 e )

) H-bridge for throttle
TLE8209-2SA

P

General-purpose

H-bridge
TLE8209-4SA

32-bit MCU
TLE9201SG

Multicore/
Lockstep
AURIX™

H-bridge for EGR
TLE8209-2SA
TLE9201SG

—

Low-side driver
PWM, current sense
TLE8102SG
AUIPS2041L

=2

Low-side driver
On-Off outputs
TLE8108EM

4x0.5A

sty (S

a
L

«@n®™

der pressure

Lambda sensor

Crankshaft
TLE5025C E6747
TLE4921-5U

Camshaft
TLE4986

System benefits

> Large and scalable product portfolio tailored to the per-
formance needs of the entire diesel segment

> Conforms with upcoming emission legislation while
delivering maximum fuel efficiency and the ultimate in

driving pleasure

Suggested products

Solenoids "
—
= (saenow )
)

AUTESSAR

Low-side driver
PWM outputs
TLE8718SA

LIN transceiver
Bl TLE7259-3GE Kand
TLE7259-3LE

FlexRay
transceiver
TLE9221SX

«n®

TLE9251VSJ
TLE9250XSJ

-

Powertrain CAN

A 4

> Benchmark-setting real-time performance facilitates
in-cylinder pressure measurement and highly efficient
after-treatment (incl. hot and cold EGR, oxidation cata-
lyst, particulate treatment and NOx treatment)

> New sensor families provide enhanced measurement

PRO .
SIL

precision

AURIX™

32-bit multicore TriCore™ microcontroller family, optimized for highly demanding powertrain applications (PRO-SIL™)

TLF35584

High-efficiency system power supply (PRO-SIL™)

Transceivers

New CAN/LIN/FlexRay transceivers

TLE8209-2SA/-4SA

Electronic Throttle Control (ETC) driver

TLE9102SG

New cost-efficient H-bridge driver for non-ETC use cases, such as Exhaust Gas Recirculation (EGR),
turbocharger wastegate, turbocharger geometry and other DC motor driver actuators

Low-side driver

Smart low-side power switches in single- or multi-channel configuration. Applicable product families: FLEX, IPS.

TLE50xx, TLE49xx, KP2xx

Broad portfolio of pressure sensors (MAP and BAP) as well as magnetic cam- and crankshaft and position sensors

KP27x

Sensor with a digital SENT interface in development

TLE425x, TLS1xx

Linear-voltage trackers for supplying sensors
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LIN alternator regulator

Regular diodes (3-phase example)

Alternator

Powertrain applications

~ B+A o

Vehicle

loads
ECU Input T E& t& (behind
. battery)
(Engine/Energy ]rc'nomentum > Heavy vehicle y

. rom motor
Control Unit) --—-——-—------ > I E loads
T (before battery)

) 1.5 pF
I2.2 uF

Optional:

LIN transceiver LIN bus

Alternator
control IC
TLES88SOTN

220 pF

TLE7259-3GE
TLE7259-3LE -

oo

e

System benefits

> Supports conventional alternator and start-stop systems

> Fully digital Pl regulation with a very fast and accurate
performance

> Compliant with VDA LIN-generator-regulator specifications

> Supports rectification with standard P/N diodes, low-loss
diodes and MOSFETs

> EEPROM for outstanding flexibility during on-site custom-
ization of target application

Suggested products

> LIN interface (LIN 2.1 on physical layer, LIN 1.3/LIN2.1 on
datalink layer)

> Very low quiescent current (less than 80 pA at 25°C),
excellent EMC performance

> High ESD resistivity of 8 kV on all lines

> High current (12 A) and temperature (up to 175°C) capability

> Available as bare die for mechatronic brush holder as well
as in automotive industrial standard packages TO-220-5

> Green product (RoHS-compliant) and AEC-Q100-qualified

Product name Description

TLE8880/TLE8881 Monolithic full-feature regulator specifically designed for closed-loop voltage controlin 12 V automotive multi-phase
alternators. This regulator is able to communicate with an engine-management or energy-management ECU via a stan-
dard LIN1.3 (datalink layer) interface. By using freely adjustable parameters, the regulator is able to operate even without
any communication interface.

TLE8886 Same as TLE8880/TLE8881 but, among others, ECU communication via a standard LIN2.1 (datalink layer) interface

TLE7259-3GE/-3LE LIN transceiver with integrated wake-up and protection features

www.infineon.com/lin-alternator
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Powertrain applications

Electric water pump

High performance IPDI0N04S4-05

r - IPC100N04S4-02
cAN ! 16/32-bit MCU AUIRFN8405

“— CAN XC27x3X series TLE7183F AUIRF8736M2  Pump
! B MOSFETs N
| PWM Bridge
| TLE8261E CCUG hummd o A J#_ BLDC J
| TLE42664G ! ‘ .
| TLS715BOEJ V50 T
|
|
|

VBatt

Power Position
supply - I sense
150-200 mA

IPD90N0454-05

TLE7184F IPC100N04S4-02
TLS810B1LD V50 AUIRFN8405
T

|
|
|
LS715BOEJ V50 r———————-=-——-- - TLET184F |  AUIRF8736M2  Pump
|
|
|

! 4 R MOSFETs I |
) ccue M Bridge BLDC
interface I driver ‘ \J
8-bit MCU

XC88x series

System benefits

> Large and scalable product portfolio tailored to > Improved thermal control of engine
performance and budget requirements > Enhanced pump efficiency

> Fuel saving of > 4 percent compared to mechanical > Reduces power consumption
solution

Suggested products

XC27xx Cl66-compatible 16-bit microcontroller powertrain family (up to 1 MB flash at 128 MHz performance)
XC8xx 8051-compatible automotive 8-bit microcontrollers

TLE718x High-current 3-phase bridge driver ICs

TLE826x Monolithic integrated System Basis Chips (SBC) in enhanced power packages

TLE42xx Low-dropout fixed-voltage regulator

MOSFET N-channel 40 V MOSFET, optimized for high-current motor applications

TLS810, TLS715 Linear-voltage regulators

www.infineon.com/waterpump
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Powertrain applications

Fuel pump

Reverse polarity
protection
PI filter IPD042P03L3 G

WO

8-bit MCU Y Voltage regulator
XC8xx 0] TLE4678EL

D

NI

/0 1/0 1/0 1/O

A PI filter may be necessary to reduce
system-level EMC

High-current
half-bridge  OUT
BTN8960TA

)

System benefits

> Large and scalable product portfolio tailored to > Lower hydrocarbon emissions
performance and budget requirements > Increased lifetime

> Fuel saving of > 1 percent compared to mechanical
solution

Suggested products

XC8xx 8051-compatible automotive 8-bit microcontrollers
BTN89xx NovalithIC™ integrates the high-current PN half-bridge family
TLE46xx Low-dropout linear-voltage regulator with reset and watchdog

www.infineon.com/fuelpump
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Powertrain applications

Small engine starter kit

Sensor supply
TLE4250-2G
TLE4253E
TLE4253GS
TLS1xx
Engine temp
TMAP/TP/O,
sensor

Barometric
sensor
KP254
KP234

e )

Small engine ECU
EFI/E-CDI/E-carburetor

Vehicle speed
TLE4922

+12V from battery ———»

Supply 250 mA
watchdog
reset
TLES0O80EM

SPI bus T

CAN
(development environment)

Low-side driver
PR 1 TLE8102SG/4E/10EE e

Functional extension

CAN for 2 cylinders

) AUIPS2041L
transceiver
TLE6250G/50G V33
TLE7250G/50GVIO Electronic
throttle control Electronic
TLE7209-2R throttle

TLE8209-2SA

Ignition spark

Idle speed ctrl

Stepper motor
driver
TLE8444SL
AUIRS20302S

Idle speed
stepper motor

16-bit MCU

XC2700
family

Low-side driver . .
Linear solenoid

valve

AUIPS2041L

Low-side
switch2.6 A
TLESOSOEM

Injector/
auto choke solenoid

Transceiver
Maintenance LIN 1S0 9141
equipment K-line
TLES080EM
Engine speed Signal P
variable conditioning A l
reluctance VRS interface
sensor TLESOS0EM

!

Low-side switch 350 mA Low-side switch 350 mA Low-side switch 3A
TLESOS0EM TLES0SOEM TLESOSOEM

Canister purge valve/
solenoid fuel pump/
idle air control valve

Low-side
switch 2.6 A
TLESOSOEM

1

TLE8080

! !

Main relay/
secondary air valve

Fuel pump relay/

Malfunction
radiator

indication lamp

Complete Infineon reference solution including

> Small engine control unit

> MECTRONIK MECLAB™ configuration and calibration
software for running 1-cylinder 4-stroke combustion
engine systems

> U-Connect XC2704 interface board USB-CAN

Target applications

> Electronic Fuel Injection (EFI)

> Electronic e-carburetor

> Enhanced capacitor discharge ignition

Features/benefits

48

> Miniwiggler JTAG debugging interface

» Cable harness

Suggested products

> Easy to use as reference board
> Plug-and-play Electronic Control Unit (ECU)

XC2733 C166-compatible high-performance 16-bit MCU (up to 150 KB flash at 66 MHz performance)
TLE7209/8209 Electronic throttle control driver
TLE810x/8110 Multi-channel switches

Low-side driver

Smart low-side power switches in single- or multi-channel configuration. Applicable product families: HITFET, FLEX, IPS.

TLE8444 Stepper motor driver

TLESOSOEM The power system chip for 1- and 2-cylinder small engine management
TLE42xx Low-dropout fixed-voltage regulator

TLE425x, TLS1xx Linear-voltage trackers for supplying sensors

KP23x/KP25x Barometric Air Pressure sensors (BAP) with an analog or SPI/digital interface
TLE4922 New magnetic speed sensor

www.infineon.com/motorcycle



Powertrain applications

Small 1-cylinder combustion engine solution

Small engine ECU
1-cylinder 4-stroke EFI

Vehicle speed I

Supply 250 mA
watchdog
reset
TLES8OSOEM

+12V from battery ———»

16-bit MCU

XC27x3X
series

Low-side switch
350 mA
TLESOSOEM

!

Transceiver Low-side Injector/
i LIN i
Malnjcenance ¢ ) 1SO ?141 switch - auto choke
equipment K-line 2.6A solenoid
TLES8OSOEM TLES8OS8OEM
. i SPI bus T Low-si
En%rr?asbpized con?jligtinoar:in gxitsclﬁe Canister purge valve/
e - & l —»| solenoid fuel pump/
reluctance VRS interface 2.6A idle air control valve
sensor TLESOSOEM TLES080 TLES8OS8OEM

Low-side switch
350 mA
TLESOSOEM

Low-side switch
3A
TLES8OS8OEM

! !

Main relay/
secondary air valve

Fuel pump relay/
radiator

Malfunction
indication lamp

System benefits

> Scalable chipset solutions supporting EFI, e-carburetor
and CDI system approaches

> Highest feature density in smallest package supporting
smallest form factor

» Single-device TLES8O8OEM solution for managing the entire
electronic power interface of a 1-cylinder combustion engine

Suggested products

> Scalable and easy-to-use XC2700 family supporting
easy-to-implement up- and downgrade options for
functional enhancement or cost optimization

> CO, reduction of 17 g/km and fuel efficiency increase
of 16 mpg

XC2733

C166-compatible high-performance 16-bit MCU (up to 128 KB flash at 66 MHz performance)

TLES08OEM

The power system chip for 1- and 2-cylinder small engine management

www.infineon.com/small-engine
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(H)EV applications

(H)EV applications

Although electric drivetrains are already more energy efficient than combus-
tion models, further improvements are still required. Infineon delivers various
chips and modules that can play a valuable role in minimizing power losses,
maximizing power savings and boosting performance. As a leading supplier of
high-power IGBT modules for drive and traction applications for many decades
now, Infineon supplied the IGBT modules that powered the TGV to a new world
speed record in 2007, for example. Drawing on its industrial experience, Infineon
has developed dedicated (H)EV power modules delivering the ultimate in power
density and efficiency.

As the world leader in advanced power and automotive electronics, Infineon
has the broadest product portfolio for high-efficiency electric drivetrain designs.
Combining affordability with ecology, our electromobility solutions help to sig-
nificantly reduce the overall system cost of powertrain and electronics, increase
mileage and improve battery efficiency. Carmakers and system suppliers can
rely on best-in-class semiconductor products from Infineon Technologies to
drive new innovations. For instance, 75 Infineon semiconductors ensure a highly
efficient electric drive in the new BMW i3, including, for example, a TriCore™
32-bit microcontroller, IGBT power module, EiceDRIVER™ products and
CoolMOS™ high-voltage MOSFETSs. And this is only one example.

Suitable for all electric drivetrain architectures, Infineon’s product portfolio
comprises discrete components, power semiconductors, microcontrollers and
sensors, as well as high-power modules. Thanks to our system expertise, we
are able to provide complete chipsets offering optimized performance while
reducing overall system costs.

Infineon’s semiconductor solutions for (H)EV are testament to the company’s
ongoing commitment to deliver the exceptional quality and reliability that the
world’s leading car and automotive system manufacturers expect.

www.infineon.com/hev
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(H)EV - main inverter

Power
supply

Phase current/
voltage
measurement

: IGBT stage
|

|

I

32-bit MCU
Multicore/

Lockstep
AURIX™

Driver stage

}'{ DC-link capacitor

——

—

LV battery HV battery
Case temperature
— NEASUrEMENt | (——
- -
|
|
|
System benefits
» Fully automotive-qualified product portfolio supporting a > Wide range of 32-bit microcontroller solutions dedicated
wide range of motors, generators and power classes to (H)EV applications with a highly cost-effective resolver
> Highly efficient 3-phase driver thanks to very low interface
conducting losses even at high switching frequencies » Evaluation kit available to reduce system development time

> Isolation integrated in gate driver

Suggested products

AURIX™

High-performance 32-bit multicore lockstep microcontrollers

1ED020112FA2/2ED020112FA

Automotive EiceDRIVER™, single/dual-channel isolated IGBT driver for 650 V/1200 V IGBTs

1EDI2001AS/1EBN1001AE

Next-generation EiceDRIVER™ supporting cost-effective implementation of ASIL-C/D systems

HybridPACK™ Drive New - IGBT power module with 820 A/750 V with power ratings above 150 kW - coming soon
HybridPACK™ IGBT power modules dedicated to automotive applications with power ratings up to 200 kW
HybridPACK™ 1 DC6 IGBT power module with 400 A/705 V for power ratings up to 100 kW

1EDI2010AS/1EBN1002AE

Next-generation EiceDRIVER™ supporting cost-effective implementation of ASIL-C/D systems (in development)
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(H)EV - auxiliary inverter

Phase current/
voltage
measurement

IGBT stage

. Drivef stage
32-bit MCU 2ED020112FA

Power Multicore/ AUIRS2336S
supply Lockstep

AURIX™

}'{ DC-link capacitor

—

LV battery HV battery
Case temperature
—— measurement ‘_
- il
|
|
|
System benefits
> Fully automotive-qualified product portfolio including > Broad 32-bit microcontroller solutions dedicated to
both power module and discrete solutions (H)EV applications
> Highly efficient 3-phase driver thanks to very low > Evaluation kit available to reduce system development time

conducting losses even at high switching frequencies
> Isolation integrated in gate driver

Suggested products

AURIX™ New 32-bit TriCore™ lockstep microcontroller

1EDO020112FA2 Automotive EiceDRIVER™, single-channel isolated IGBT driver for 650 /1200 V IGBTs
2ED020I12FA Automotive EiceDRIVER™, dual-channel isolated IGBT driver for 50 /1200 V IGBTs
IKxxxN60TA IGBT discretes from 20 A to 75 A, 600 V with soft, fast recovery anti-parallel EmCon HE diode
Automotive Easy IGBT power modules dedicated to automotive applications with power ratings up to 10 kW
AUIRS2336S Three-phase bridge driver for 600 V IGBT

www.infineon.com/ev_auxiliary-inverter
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(H)EV - auxiliary HV/LV DC-DC

HV battery

-1+

System benefits

> Fully automotive-qualified product portfolio including both
power module and discrete solutions
> Supports a wide range of highly efficient conversion topolo-

gies (including bidirectional)

> Compact design with the highest power density

Suggested products

y

—

h

,
Sensors
temperature
voltage
current

Driver stage
1ED020112FA2

LV battery

Driver stage

1ED020112FA2

32-bit MCU
Multicore/

Lockstep
AURIX™

> Very low switching losses at high switching frequencies

> Isolation integrated in gate driver

> High-performance 32-bit microcontroller solutions

> Evaluation kit available to reduce system development time

AURIX™ New 32-bit TriCore™ lockstep microcontroller

1ED020112FA2

Automotive EiceDRIVER™, single-channel isolated IGBT driver for 650 /1200 V IGBTs

2ED020I12FA

Automotive EiceDRIVER™, dual-channel isolated IGBT driver for 650 V/1200 V IGBTs

IPX65RxxxCFDA

650 V CoolMOS™ discrete high-voltage MOSFETs with a fast body diode

Automotive Easy

IGBT power modules dedicated to automotive HV/LV DC-DC converters with switching frequencies up to 100 kHz

54

www.infineon.com/ev_auxiliary-dcdc



(H)EV — AC-DC (battery charger)

Ll REI PFC DC-DC
filter 1ED020112FA2 converter
IRS2505L 2ED020I12FA
L2
Power RFI PFC pe-be /\ _ Battery
(grid) filter 1ED020112FA2 converter management
IRS2505L 2ED020I112FA +
L3 RFI PFC DC-DC
N filter 1ED020112FA2 converter
IRS2505L 2ED020I112FA
=
[
£
L1 o g
= - 32-bit MCU 5
5 filter Multicore/ Control + display ] g
Lockstep AURIX™ m >
Isolation
AC-DC
(15Vv)
CAN
System benefits
> Suitable for plug-in hybrid and EV > Adjustable current limits
> Integrated Power Factor Correction (PFC) > Automotive standard communication (CAN)
> Galvanicisolation > Modular concept enables 1 to 3-phase AC power supply

> Wide range of input and output voltages

Suggested products

AURIX™ New 32-bit TriCore™ lockstep microcontroller
1ED020112FA2 Automotive EiceDRIVER™, single-channel isolated IGBT driver for 650 V/1200 V IGBTs
2ED020I12FA Automotive EiceDRIVER™, dual-channel isolated IGBT driver for 650 V/1200 V IGBTs

CoolMOS™ (IPx65RxxxCFDA) | High-voltage automotive MOSFETSs for low-power charging solutions (overnight)

Automotive Easy Flexible power module solution for low-power charging solutions

www.infineon.com/ev_acdc
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Car security

56

Trusted driving with secured connectivity

As the global market leader in security microcontrollers

for 15 consecutive years and with more than 40 years of
experience in the automotive sector, Infineon offers a broad
portfolio of cost-effective automotive security solutions.
The product range includes hardware components, such as
32-bit microcontrollers with embedded hardware security
modules, SIM cards, and secure elements as well as related
software packages. This allows the security level - and

consequently the associated cost - to be precisely custom-

ized to suit the protection needs of a particular applica-
tion. Customers benefit from decades of experience in the
analysis of threat and attack scenarios by virtue of security
certifications, for instance the ISO/IEC 15408 (Common
Criteria), and the extensive portfolio of hard- and software
patents. Here, Infineon consistently relies on proven indus-
try standards, such as AES-128, ECC-256, SHE, EVITA HSM
and TPM, to reduce the integration outlay as well as the risk
associated with OEMs and their tier suppliers.

Discover what’s possible with Infineon’s solutions in the use cases below.

Immobilizer

Authentication (i.e. proof of identity) is an integral part of auto-
motive security systems. The best-known application is the elec-
tronic immobilizer as a central component of theft protection.

Vehicle-to-x (connected car)

Vehicle-to-Vehicle communication (V2V or C2C) and Vehi-
cle-to-Infrastructure communication (V21 or C2I) are expected to
further reduce road fatalities, improve road safety and increase
traffic efficiency in the future. Furthermore, this technology
could also be utilized to improve existing toll systems.

Secure onboard communication

Security solutions for onboard communication need to be safe
and compliant with hard, real-time constraints and legacy bus
standards, with minimum data overhead and costs.

Software update over the air (SOTA)
Updating software over the air (internet connection) requires a
complex security system

Tuning protection

Chip tuning allows for increased performance of the internal
combustion engine, improves acceleration and increases top
speed. However, the negative consequences are often overlooked.
These include the possible failure of safety inspections and loss of
insurance coverage as well as additional risks to drivers, such as
those associated with excessive stress on vehicle components.

0o

Car security for trusted driving
Enable smart mobility with Infineon’s comprehensive system
expertise and proven security solutions for today and tomorrow

cau Payment Internet
Remote  Software Car Repair e Systems  Services

Diagnostics  Update Shop —
- \\ /\
= O " O e 2@ Wmmwowe" wvs

CnEE CAR2CLOUD P

CONSUMER DEVICE
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b = g N

koL
o= 5

Prioritization of
Emergency Services Traffic Jam Detection

Toll Control Accident Avoidance

www.infineon.com/car-security



Car security

Telematics control unit

Battery (KL30/31)

Backup battery i

Buck
converter

Safety system

power supply 1
TLF35584

Central

3)
storage Power Management

Integrated Circuit (PMIC)
1

Active antenna supplies

eulcct
TLF4277-2EL

Mute TLF4277-2LD

=

,RF GPS‘ __Icellular
switches LNA?
LTE/3G Antenna AGNSS
LNA tuner
RF diodes / transistors _lwi

_,—O Mic.

button
32-bit MCU
Multicore/

Emergency
call button
Lockstep Application
Airbag AURIX™ processor
I/F and
modem
y ) ETH ' '
I/F

switch

I
FD ETH

TLE7250G

ETH
PHY

TLE9250SJ Central
I aetne\:vaa IHead unit
I Vehicle network I § Y

1) Universal integrated circuit card (embedded SIM)
2) Low Noise Amplifiers
3) Depending of customer architecture part of gateway, telematics etc.

'S
A 4

System benefits Interfaces

> Scalable high-performance AURIX™ family from single
to multicore (PRO-SIL™)

> Secure external interfaces with trusted security imple-
mented via on-chip HSM (Hardware Security Module)

> Dedicated microcontroller HW support for CAN, CAN FD
and Ethernet

> Network transceiver supporting CAN and CAN FD

> Optimized tailored safety system power supply

> Encryption support for central car storage

Suggested products

> Connectivity
- Ethernetup to 1 GB
- eMMC/SDIO
- CANFD
> Safety/security concept
- Different security solutions according to custom
requirements
-1S0 26262 compliance
- Hardware security on different levels
> Power consumption
- On-chip SC DC-DC high-efficiency power supply
- Stand-by control unit for lowest quiescent current
> System BOM view
- RF components for frontend optimizations

PRO .
SILC

Product name Description

AURIX™ High-performance 32-bit multicore microcontroller family (PRO-SIL™)

TLF35584 System power supply with integrated watchdog (PRO-SIL™)

TLE9250SJ CAN FD transceivers

TLE7250G CAN transceivers

SLI97 Embedded SIM - Universal Integrated Circuit Card (eUICC) for automotive communication
SLI 97 V2X Security controllers for automotive communication (V2V, V2I, V2X)

TLF4277-2 Active antenna supply with analysis functionality

www.infineon.com/car-security
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Infineon PRO-SIL™

The functional complexity and levels of integration of real-
time, safety-critical applications continue to increase.
Safety Standards such as IEC 61508 and ISO 26262 mandate
more robust products and functional safety concepts in
automotive and industrial applications.

PRO-SIL™ highlights

> Broad hardware portfolio including sensors and micro-
controllers, along with analog and power management
ICs that provide SIL-supporting features

> An independent functional safety management organiza-
tion supports the 1ISO 26262 safety lifecycle

» Safety documentation, such as a safety manual and
safety analysis summary report, can be made available
for dedicated PRO-SIL™ products (NDA may be required)

PRO.
SIL

Infineon’s PRO-SIL™ trademark designates Infineon prod-
ucts which contain SIL-supporting (Safety Integrity Level)
features. The purpose of SIL-supporting features involves
assisting the overall system design in attaining the desired
SIL (according to IEC 61508) or A-SIL (according to ISO
26262) level for safety systems with high efficiency. Prod-
ucts with the PRO-SIL™ label will help you to select Infineon

w 15026262

products

> Infineon offers expert system integrator support for
achieving the required ASIL on system level

> Infineon’s PRO-SIL™ logo will guide you to our products
(HW, SW, safety documentation) with SIL-supporting
features. Infineon’s activities result in a simplified integra-
tion in safety-related applications.

PRO .
SIL
Safety hardware Safety Safety
features documentation software
(optional)

Safety-focused
organization and project management

Infineon quality management system

Zero Defect culture

www.infineon.com/pro-sil



Infineon’s next level of Zero Defect program

On the way to Zero Defect products and services

The most valuable aspect of cars is the people they carry.
Therefore, safety should never be compromised. This is

the most important consideration for everybody involved in
making automobiles - from the smallest suppliers to

the manufacturers themselves. As car components become
ever more complex, and as the number of control units in
vehicles increases, the likelihood of a product failure
becomes bigger. Quality performance is a key differentiator
for automotive market success. Our target of

Zero Defects means:

> No quality events and no deviations

> Defect-free product launches

> All processes are under control

> The highest quality image in the market and more
business due to satisfied customers

> Our customers enjoy a faster time-to-market

No compromise when it comes to quality

Infineon established the most comprehensive quality pro-
gram called “AUTOMOTIVE EXCELLENCE” in the semicon-
ductor industry in 2003. The continuation of the successful
“Automotive Excellence” program is “NEXT LEVEL of ZERO
DEFECT” which started in 2011. The program is founded on
four pillars: people, products, processes and production.
Thanks to our “no compromise” policy in all four pillars, our
program really works. Our employees truly live the credo of
Zero Defect, considering the highest quality requirements
and understanding the importance of prevention. They are
trained to deeply understand the tools and methods used
to avoid deviations and to solve problems by addressing
both technical and systemic root causes.

On the way to Zero Defect products

On the way to Zero Defect products, some examples:

> The “Green Line” project focuses on highest stability in
assembly fabs

> Zero Defect Culture initiatives intensify the Zero Defect
mindset of both staff and management

> Our Quality Firewall project “ensures highest outgoing
product quality by intelligent outlier screening”

> Extend “Next level of Zero Defect” into supplier base

“Next level of Zero Defect” is your competitive advantage
Many of our partners have expressed their satisfaction
with the quality of our products and the way we execute
“Next level of Zero Defect”.

v

“Honor Quality Award Toyota Hirose” received in 2010 for
Zero Defect quality for the last four years. Infineon is

the first non-Japanese company to receive this honor in
this highest level category.

v

Quality Awards from Toyota’s Hirose plant in 2004, 2006,
2007, 2008, 2009, 2010, 2011 and 2015

“Supplier Performance Award” for the year 2008 and
“Automotive Supplier of the Year 2009, 2010 and 2011”
from Continental

v

~

“Technical Development Award 2011” from Denso for
quality, pricing, technical development and global col-
laboration. Infineon is the first non-Japanese component
supplier to receive this award.

> In 2015 Delphi Supplier Quality Award
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Where to buy

Infineon distribution partners and sales offices:
www.infineon.com/WhereToBuy

Service hotline

Infineon offers its toll-free 0800/4001 service hotline as one central number,
available 24/7 in English, Mandarin and German.

> GErmany ......coceeeeveneen. 0800 951 951 951 (German/English)

» China, mainland ....... 4001 200 951 (Mandarin/English)

yIndia e, 000 800 4402 951 (English)

> USA e 1-866 951 9519 (English/German)

» Other countries ......... 00* 800 951 951 951 (English/German)

> Direct access ............. +49 89 234-0 (interconnection fee, German/English)

* Please note: Some countries may require you to dial a code other than “00” to access this international number.
Please visit www.infineon.com/service for your country!

[EF=%E[E  Mobile product catalog
Mobile app for iOS and Android.

www.infineon.com
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Please note!

THIS DOCUMENT IS FOR INFORMATION PURPOSES ONLY AND
ANY INFORMATION GIVEN HEREIN SHALL IN NO EVENT BE
REGARDED AS A WARRANTY, GUARANTEE OR DESCRIPTION OF
ANY FUNCTIONALITY, CONDITIONS AND/OR QUALITY OF OUR
PRODUCTS OR ANY SUITABILITY FOR A PARTICULAR PURPOSE.
WITH REGARD TO THE TECHNICAL SPECIFICATIONS OF OUR
PRODUCTS, WE KINDLY ASK YOU TO REFER TO THE RELEVANT
PRODUCT DATA SHEETS PROVIDED BY US. OUR CUSTOMERS AND
THEIR TECHNICAL DEPARTMENTS ARE REQUIRED TO EVALUATE
THE SUITABILITY OF OUR PRODUCTS FOR THE INTENDED
APPLICATION.

WE RESERVE THE RIGHT TO CHANGE THIS DOCUMENT AND/OR
THE INFORMATION GIVEN HEREIN AT ANY TIME.

Additional information

For further information on technologies, our products, the
application of our products, delivery terms and conditions
and/or prices, please contact your nearest Infineon Technologies
office (www.infineon.com).

Warnings

Due to technical requirements, our products may contain
dangerous substances. For information on the types in question,
please contact your nearest Infineon Technologies office.

Except as otherwise explicitly approved by us in a written
document signed by authorized representatives of Infineon
Technologies, our products may not be used in any life-
endangering applications, including but not limited to medical,
nuclear, military, life-critical or any other applications where a
failure of the product or any consequences of the use thereof
can resultin personal injury.
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