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User Manual for TLESOS82ES+TLESOSOEM Evaluation Board

About this document

This document explains how the Evaluation Board of TLES082ES + TLES80O80EM is taking into operation. The
required hardware and software components for the evaluation are documented. For a detailed description of
the hardware components, see the datasheets of TLESO80EM and TLES082ES s.

Intended audience

This document is intended for anyone who uses Infineon’s small engine management solution. The Evaluation
board uses TLES8O80OEM and its brand new companion IC TLES082ES to provide a comprehensive motorcycle
engine control design.
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1 Hardware

Figure 1 provides an overview on the TLE8082ES+TLE8080EM Evaluation board.
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Figure 1 Functional component blocks on the Evaluation PCB

The Evaluation board provides an Arduino pinout form factor. It can be controlled with every Arduino
compatible microcontroller board. Infineon provides a control software for two different microcontroller
boards: XMC1100 Boot Kit and Aurix ShieldBuddy TC275. Figure 2 and Figure 3 show the hardware setup of both
variants.
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1.1 XMC Hardware setup

USB
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Load
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Figure 2 Illustration of XMC Hardware setup
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set Jumper to VDC
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Figure 3 Illustration of Aurix Shield Buddy Hardware setup
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1.1.1 Output connectors

The Evaluation board provides two power connectors to drive inductive and/or resistive loads with TLES0S80EM
and TLESO82ES

OuUT2x C-
OUT3x G

OUT4x G

Figure 4 TLES8O082ES - Output Connector X1 (left), TLES0S8OEM Output connector X2 (right)

Table 1 TLESOS2ES - Output connector X1

Output of | Pin no. | Description

TLE8SOS2ES

PGND X1-5 Power ground signal - optional use if GND # PGND (open R23) or use as additional GND
connection

OUT1 X1-4 Status of output stage 1 of TLES082ES

OouT2 X1-3 Status of output stage 2 of TLES8082ES

OuUT3 X1-2 Status of output stage 3 of TLES082ES

ouT4 X1-1 Status of output stage 4 of TLES082ES

Table 2 TLESOSOEM - Output connector X2

Output of | Pin no. | Description

TLEBO82ES

OUT1x X2-5 Status of output stage 1 of TLES082EM

OUT2x X2-4 Status of output stage 2 of TLES082EM

OUT3x X2-3 Status of output stage 3 of TLES082EM

OUT4x X2-2 Status of output stage 4 of TLES082EM

OUT5x X2-1 Status of output stage 5 of TLES082EM

User Manual 4 V1.0

2021-04-28



o _.
Small Engine Management Evaluation Board |nf| neon
User Manual for TLES082ES+TLES80S0OEM Evaluation Board

1.1.2 Connector Interface for Arduino

The Connector placement of the Evaluation PCB is compliant with the Arduino form-factor. The pinouts are
listed below.

J1
Supplying board RB protected KEY-ON

VIN
18 R2Znp T 17l o~
2 7 e
) 3 | R23
15 5V 1 o
S| 4 VEXT/3v3 R2L D™ pGrD
3—| 3 RESET# QB
—| % NM
> R28 yio R4 lspp

J502 _—
7 Bam

VIO -

Figure 5 Power Connector J502

Table 3 Power supply Connector J502

Pin no. | Arudino Signal Name | Evaluation PCB Signal Name | Description

1 - - -

2 IOREF VIO Communication supply level (SPI)

3 RESET RESET# External reset signal (low active)
connected to NRIO. Reset of TLES082ES
and TLESO8OEM (if R27 jumper
assembled).

4 3.3V +3.3V 3V3 volt supply - not used

5 5V +5V 5V volt supply - not used

6 GND GND Ground

7 GND GND Ground

8 VIN VBAT Voltage Level (usually 12V) applied to
VS and KEY (if J1 is closed)
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V5DD GND| AREF0Q 8 p
NRIO — SDA1 9 o
| S | ~
R17 OR NRO 10 C
Figure 6 Communication Interface Connector J401
Table 4 Communication Interface Connector J401
Pin no. | Arudino Signal Name | Evaluation PCB Signal Name | Description
1 108 CSi# SPI Chipselect signal for multiply
Evaluation PCB use. Note: R30 must be
assembled.
2 109 IN1 (TLES8O82EM) PWM input connected to TLES082EM
IN1
3 1010 CSo# SPI Chipselect signal for TLES082ES
4 011 MOSI SPI Master Out Slave In
5 1012 MISO SPI Master In Slave Out
6 1013 SCLK SPI Clock
7 GND GND Ground
8 AREF AREF Analog reference - 5V by TLES0S80EM
9 SDA NRIO NRIO signal to microcontroller
10 SCL NRO NRO signal to microcontroller
User Manual 6 V1.0
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PWM6 7 -
PWM7 8 -
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J402
Figure 7 Digital 10 Connector J402
Table 5 Digital 10 Connector J402
Pin no. | Arudino Signal Name | Evaluation PCB Signal Name | Description
1 100 RX UART Receive - not used - can be
connected to COM5V via J3
2 101 TX UART Transmit - not used - can be
connected to V5DD via J3
3 102 VR_OUT TLE8O8OEM VR output signal - can be
disconnected via R19
4 103 PWM3 TLES8O8OEM IN3
5 104 CSN80 SPI Chipselect signal for TLESO80EM
6 105 PWM5 TLESO82ES IN1
7 106 PWM6 TLESO82ES IN23
8 107 PWM7 TLESO082ES IN4
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Figure 8 Analog Connector J404
Table 6 Analog Connector J404
Pin no. |Arudino SignalName | Evaluation PCB Signal Name | Description
1 ADO COM5V Voltage of TLES082ES COM5V
2 AD1 T5V Voltage of TLES082ES T5V
3 AD2 V5DD Voltage of TLES082ES V5DD
4 AD3 CFB4 (current sense) Voltage of TLES082ES CFB pin for
current feedback
5 AD4 KEY-ON Voltage of TLE8082ES KEY pin for on/off
detection
6 AD5 - Not connected
1.1.3 Measurement and Jumper Options

On the Evaluation PCB are various configuration options available for individual measurements or setup
options, respectivly.

The pin header J3 is intended to make signal available to ease the measurement with oscilloscope probes.

13
RX 1 2 COMS5V
TX T | 4 VDD
T5V s " | 6 NRIO
KIO 7 el B \
cPKI. 9 | =T crrz 10ND
————lD
TSW-105-07-L-D
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Figure 9 Measurement signal at J3

Various test point allow an easy measurement of signals during evaluation. Following table describes the
signals that can be measured via test points.

Table7 Measurement points
Measurement signal Measurement Designation Description
VR sensor interface of VR_IN1 VR sensor signal 1
TLEBO82EMES VR_IN2 VR sensor signal 1
VR_OUT Logic output signal swichted accordingto to
input voltage difference (VR_IN1 - VR_IN2)
Current sense of VCFB4 Voltage level proportional to current through
TLES082ESEM output stage 4 of TLES082ES
Voltages VIN Input/Battery Voltage, usually 12V
VG Gate Voltage for Pre-regulator MOS-FET,
usually 8V
VS Output voltage of Pre-regulator MOS-FET,
usually6Vv
VIO Voltage level for SPI output buffer, usually 5V
User Manual 9 V1.0
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The jumper options are descriped in the table below.

Table 8 Jumper Options

Jumper Jumper Designation Description

KEY on signal J Close to wake up TLE8082ES

Watchdog disable J2 Close to disable watchdog function of
TLES8OS8OEM

Supply to external R21 (default open) Close to provide 5V to external via J502-5

R24 (default open) Close to provide 5V to external via J502-2

(VIO signal)

Reset options R27 (default open) Connect TLES082ES NRIO and TLES8OS80EM
NRO to control TLES8082ES reset with
TLESOS8OEM

Arduino signals R17, R9, R10, R19, R20, R18, R30 | Open/close for use of Arduino specific signal
for other purposes

1.14 LEDs

The Evaluation board provides LEDs to indicate the voltage levels of TLE8082ES. The meaning of the status
LEDs is descriped below.

Table9 LED description

LED designation TLE8082ES Pin designation Description

V5DD V5DD Glows if 5V of V5DD is active

VIO VIO Glows if VIO voltage is active
COM5V COM5V Glows if COM5V voltage is active
1.2 Schematic and Layout

This chapter provides the schematics and layout of the Evaluation board at a glance.

User Manual 10 V1.0
2021-04-28



Infineon

8 L _ 9 g ¥ € 4

¢ o T eS|
TBITU5S B 1) e (BRI AS | Wd 25 15°C AL OZ0T/is] @Ea
By
20qYE 134 PRIYSVILED | €V
“ay By alLEN 1UBLINGSg aTig
2N ooty [SU01BLEA ON]  us
an

ano aND NS
QTLO°S01MSL
MO 0bSYE pimg U0 Pge | = - P
ano| T3 8 ASHOD OlA aasA|
I 3 o z Tocen  Ropeem Ropowen
QLEN o S AL o € £a za 1a
QMO ASTOIZI MDD ARSI daEA ¥ B %L T [T
ASWOD T T 3
Bl
A | Al
| 62y 14
1N0”8A ASWED OIA asA
aNDd
SE2808EIL aND4
r = QNOd
<5 WEE0808E L YITo uA
1ﬁ — b aNDd
D 00 T N A 1N0THA gy OSIN_ 91 _amm ONOd
- a3l ISOW 1
5T INT A i —BER Sl os aNOv
Al 0 NS0
NIA XL o
o <ol oo T L NS4
$-978T8T H T [} 3001 b T P ASWO2 $-9EaTaT
+ . 1 TS [Ee]
o 20, ) 510 AT s NI T _’uAI —
| *SL00 *wLNg aND td yino PN e— InMd 8Lt ) 11RO I ELI I S
z v 61 EAMd STTLOZ0IMSL EAMd_ 617 f 1 110 v
% TD 1y < SARd 1 T
E) 4w {
o C EL ZLno INI wno
2 _E|:E_ £d ino SN R
5| Dano xino B e 2100 €100 i
T | T k3
T 1Mo
E%E\ﬁ SO ST Mm PLMO P qug) g1o dio 3wl 31
920 OSIA P e
1110 SossT P8 ISR e A Ea o
ano 0la Gval
capr 1A av ¢
aNod o €2 ABY fop Al et
> anod aNDd L
> 8 Lhikd anNDd &1 anod oA SA HE] M VA"
9 3 w0 9 L A W vav s | ¢
S d 0zy o an 9
L e — 3 ) —
[ il e 2o Bk 4] £ ey 7 awo 3 HM
A d i = | B
T e A 4
] T RS 2 m\:lazu =i
i X %] ) g @ = & [ance L Ju001
I ¥ Wy L 12 q a| DI 91D
=] L q E
Wy X4 123 TH]sars uonsaomy dsay  ~
5 52 hd OIA
iy L1 NiA
00575S80NOZZN Wl
SA NIA 201
—f=
fmmmx\HHM
oY ND gy EAEHLXEA
aNo 1_\|_UA_.\ AZ
H BE] T ;
Jug1 NG ], R e
5 M2 IR ol
) Ty 0BNSD
NGO« KWOD gy v NO-ABM pawaicud gy pieoq Buidddng
T
U ON OO=AN Ts
WAWPS 134 PRIYSIUTISG
8 3 9 < 7 [ ¢ z

Small Engine Management Evaluation Board
User Manual for TLES082ES+TLES80S0OEM Evaluation Board

V1.0
2021-04-28

11

Schematic of the Evaluation Board

Figure 10
User Manual



Ineon

2021-04-28

infir

) |[lo10]0 or0]oroln)+[ororolotoroloin)s

978G YOTT Ob R ®) D
=

80|

[alsleieialolo alolors 4]
0

e 2

DU OUO00

Dooo00000000

SHEFSEERE

ld%-08084 1L

ko s
8 o
= [
- —
& O
ggsg o llie|€D

[elele o]

10
o

TLETTIT

P
SED a3

—. 0:LA-GIIIHS ININID

-y o @ ZNI HA

¢01yd o mEmEEmEm o
PR RRIRRIRNERIRS

LLAO POl cOly mm_n_U_.W_
&r g | - -
e B
S C

Q0 000 0¥
sl (o ]{e)(e)(eXe)

Q00000000000

BEsdse

DOOROQR00C00

§372083 74

g,
=
=t
O

o
i
=2
O

o
>
Layout Evaluation-PCB

00000 0000 O

©
—
(5]
Q
dB

c
& .2
Ot

3]
@ 3
5 S
s
53
= S
S 8
w
P
s 5
€
5 8
c O
c o
C
S -

[
28
.|d
g 3
w g
- =
T
g 3
wv DO

Figure 11
User Manual




o~ _.
Small Engine Management Evaluation Board |nf| neon
User Manual for TLES082ES+TLES80S0OEM Evaluation Board

2 Software

The TLES8082EM2+TLE8O82EM Evaluation board control software is available for two different Infineon
microcontroller boards:

e XMC setup for the use of e.g. XMC1100 Boot kit
e Aurix ShieldBuddy: TC275 TriCore microcontroller board supporting the Aruduino form factor

Both setup types require the use of an appropriate Arduino IDE such as the Standard Arduino IDE or Visual
Studio including PlatformlIQ. This manual focuses on the Standard Arduino IDE.

Each setup requires an according software environment to be installed on your machine. Depending on the

setup you are using please follow the steps described in “2.1 - XMC setup” or “2.2 - Aurix ShieldBuddy TC275”,
respectively.

2.1 XMC setup

The use of the XMC board setup requires the installation of the XMC-for-Arduino board information. Please
follow the instruction at https://github.com/Infineon/XMC-for-Arduino to integrate the XMC board into your
Arduino IDE. The Ardunio Script for the XMC setup requires the use of the “Every Timer” Library. Please install it
via the Arduino IDE Library Manager.

sketch_novO6aGeminiShield_XMC_BootKit11_Georg!
@ Library Manager X
- 3 ok
everytime 1, Karl Fessel =
A easy to use library for periodic code execution. Just write every(100){...} to execute your code every 100 miiseconds everyu(100){...) for
microseconds. More general macros for simiar functions are provided
More info
EveryTimer |, Alessio Leoncini 1.1.1 INSTALLED
A library providing the possibility to call a function at spedifictifie intervals, Present Ibrary defines 3 EveryTimer' class that alows to cal &
e dluaction every tme 3 bmeout 150, a simiar ‘OneShotTimer” allows one to call 3 oser defined function one sngle time
after a specfied tmeout
EveryTimer timerWwD;
PERIOD_MS 113 ms f 4
PWM3 3
g Formulinha 1, fverton Ramires
PWMS 5 Formulinha Robot Library Control everything in your robot in a super easy way!
PWM7 7 More nfo
PWME €
PWM9 9 LedController |/ Noa Sakurajin
tdef ss1 4 The better LedControl ibrary for the MAX7219 and the MAX7221 Led display drivers. "IIVersion 2.0.0 comes with a lot of changes plese
check the readme on more information!! It can do everything LedControl can, works with more boards (ke esp32) and makes working with
10 LedMatricies easier. You can more your displayed data around, set whole segments and have way more symbols for 7-segment displays. If you still
ture just create a pull request and I wil do my best to add it ASAP.”
v
Close
greg82([13], OutDiagReg82([13),WatchDogReg82[13),ConfigReg82(13);
wM
DriveState 0, PWM_Start,Ch3_820n,Ch4_820n,Ch2_82PWM, RequestIN;
. . . .
Figure 12 Install the required EveryTimer Library
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2.2 Aurix ShieldBuddy TC275

The Aurix ShieldBuddy board requires the use of the “FreeEntryToolchain” to compile the Arduino Sketch
correctly. If not done already, please install the FreeEntryToolchain to use the ShieldBuddy. Additionally, the
Board information must be integrated in the used Arduino IDE. Therefore, please download and install the
ShieldBuddyMulticorelDE (Password: ShieldBuddy). Futher information can be found in the getting started
guide for ShieldBuddy.

2.3 Flash Arduino script

Once the software environment has been successfully installed, please follow the below listed steps in the
Standard Arduino IDE:

o Select the microcontroller board you are using under Tools - Board.
e Open the appropriate Arduino script (provided by Infineon) in the Arduion IDE via File > open.

e Connect the microcontroller board to the PC via USB and select the correct COM port in the Arduino IDE
under Tools > Port

e Open the Serial Monitorin the Arduino IDE under Tools - Serial Monitor and select the correct baud rate in
the lower right corner of the Seria Monitor

o XMC setup: 230400 Baud
o ShieldBuddy: 115200 Baud
e Flash the script onto the microcontroller via Sketch -» Upload
e Ifthe ShieldBuddy is used, please press the Reset button on the board

The starting menu in the Serial Monitor pops up after successful flashing of the Arduino script. Figure 13 shows
the start menu of the ShieldBuddy setup and Figure 14 shows the start menu of the XMC setup.

The commands that can be send to the Evalboard follow a structure. First, the addressed device is specified (80:
TLESO8OEM, 82: TLE8082ES), followed directly by the actual command e.g. ch1 to switch the state of ch1. After a
space the intended action is specified e.g. “0” to disable ch1. The main menu is clusterd into four main
command sections:

e PWM menu: control of TLEB082EM CH1/3 and TLE8082ES CH1/3 with specified PWM signal
e SPI ON/OFF menu: on/off control of TLESO82EM CH2/4/5 and TLESO82ES CH2/4 via SPI
e VRS menu: configuration of TLEB082EM VRS interface

e COMS5V/Tracker/AfterRun menu: control of voltage supply domains, afterrun option and diagnosis of all
channels

Please consider that the XMC software requires different commands than the ShieldBuddy software. The
command nomenclature for the XMC setup is given under the section “Key-in”.

User Manual 14 V1.0
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Send
COMSV 32com: disabled ASC 115200 Init done. A
Please choose Newline as end marker!
Welcome to ShieldBuddy GeminiShield Menu
PWM menu [Frequency:10,20...230HZ, Duty:10,20...90%]
gochl 10 90 [This means TLES080_IN1 PWM9 Freguency: 10HEZ , Duty:a0%]
80ch3 20 20 [This means TLES080_IN3 PWM3 Frequency: 20HZ , Duty:80%]
82chl 30 70 [This means TLE20S2 IN1 PWMS Frequency: 30HZ , Duty:70%]
82ch3 50 50 [This means TLES0S52 IN3 PWMé Fregquency: S0HZ , Duty:50%]
SPI ON/OFF Menu
g0ch2 1/0 [ON/OFF]
30chd 1/0 [ON/OFF]
g0chs 1/0 [ON/OFF]
82ch2 1/0 [ON/OFF]
22chd 1/0 [IN4 ON/OFF]
WVR3 Menu
20vrl 0/1/2/3 [Rload 75kohm/4.5kohm/2. 2kohm/1. 2kohm]
S0vrt 0/1/2/3 [Threshold -50mV/-100mV/-500mv/-1V]
COMSV/Tracker/RferRun Menu
22com 1/0 [COMSV ON/OFF]
g2trk 1/0 [Tracker output TS5 ON/CFF]
S2are 1/0 [AfterRun Enabkle bit CN/OFF]
all diag [TLEZ020/82 diagnotic requests]
Enter command: v
[+ Autoseroll [] Show tmestamp Newline w | |115200baud Clear output
Figure 13 Start menu for Evalboard control via Serial Terminal - ShieldBuddy
send
Welcome to EMCl1BtKit_GeminiShield Menu
SFI Memu Eey-in
Z0chz 1/0 3 0/1 [CH/OFF]
20chd 1/0 s 0/1 [ON/OQFF]
30chs 1/0 s 0/1 [OH/OFF]
Z2ch3 1/0 3 0/1 [ON/OQFF]
32ch4 1/0 3 0/1 [IN4 ON/OFF]
PHM menu Key-in [Frequency steps 1000,2000...9000rpm[max], Duty steps 10,20....9%0%[max]]
S0chl 10 %0 11% [This means TLES080_INl1 PWMS Frequency: 1000rpm , Duty:90%]
f2ch2 1/0 2 1/0 [OM/QFF for TLES032_IN2/3[PWMé]Fixed Freq:10HZ,Fixed Duty:50%]
S0ch3 20 20 328 [This means TLES030_IN3 PWM3 Frequency: 2000rpm , Duty:80%]
32chl 1/0 4 1/0 [ON/OFF for TLEZS082_IN1[PWM5]Fixed Freq:10HZ,Fixed Duty:50%]
VRS Menu Key-in
g0vel 0..3 wveld/1/2/3 [Rload 75kohm/4.5kohm/2.2kohm/1.2kohm]
g0vret 0..3 vt0/1/2/3 [Threshold -50mV/-100mV/-500mw,/-1V]
Others Menu Key-in
S2com 1/0 col/0 [COMSV Enable/Disable]
Z2trk 1/0 trl/0 [Tracker TSV Enable/Disakle]
Autoscroll ] Show timestamp Newline ~ | | 230400 baud - Clear output
Figure 14 Start menu for Evalboard control via Serial Terminal - XMC
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3 Application Example: Current Measurement with TLE8082 CFB

The current feedback pin (CFB4) of TLES082ES provides a pull down current which is directly proportional to
the output current of channel 4. This information can be used e.g. to estimate the temperature of the applied
output stage load (02 heater). The evaluation board reads back the supply voltage VIN. The resistance of the 02
heater can be calculated by using Ohms law. Figure 15 gives an overview how the temperature of the 02 heater
load can be estimated.

R-heater
VIN .
VIN o
R-heater 10UT4 /,:»’
TLE8082 - OUT4 l IOUT4 ’,x"
~BTC
T-heater °C
Figure 15 Overview of 02 heater temperature estimation

The voltage at CFB4 is pulled up to V5DD over R6. The resistance value of R6 can be individually adapted, if
required. The reference voltage VREF used for the microcontroller ADC can be modified in the Arduino software
sketch. Figure 16 gives an overview on the tune-able values.

o Sketch_XMC11Boot_Geminishield_08042021 | Arduino 1.8.6
File Edit Sketch Tools Help
R VIO
NRIO NRIO
NI el _PWMS
9__PWM?7
N4 T PWM 6
IN23 c)-o_]
CFB4 |=
. 27
Sl 4
ss0 10
Q. cs v g2
nof_byteRD, Reported TLES8082_DISABLED;
Figure 16 ADC measurement setup can be modified to individual needs
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”) .

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement
of intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and
standards concerning customer’s products and any
use of the product of Infineon Technologies in
customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements 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 Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of
the product or any consequences of the use thereof
can reasonably be expected to result in personal

injury.
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