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About this document

Scope and purpose

This document describes the function, circuitry, and performance of the XENSIV™ BGT60LTR11AIP autonomous
60 GHz radar reference board (REF_BGT60LTR11AIP_AUT) V1.0. The board provides the supporting circuitry to
the XENSIV™ BGT60LTR11AIP monolithic microwave integrated circuit (MMIC) with Antenna in Package (AIP).

Intended audience

This document is intended for design engineers, technicians, and developers of electronic systems, working
with Infineon’s XENSIV™ 60 GHz radar sensors.

About this product group

Target applications

e Motion detection: Lighting, HVAC control, and security systems and intruder detection

e Gesture sensing: Smart speakers, TVs, and wearables

o Fall detection: For elderly care and privacy-focused monitoring (no camera image captured)
e Industrial automation: Level sensing and collision detection for robotics

e Presence sensing: Smart entrance counting and tracking

e Smart home and building: Thermostats, smoke detectors, occupancy, and proximity sensors
e Home appliances: Washing machine and kitchen appliances

Product family

Infineon’s XENSIV™ 60 GHz radar MMICs with Antenna in Package (AIP) provide compact, high-precision, and
low-power sensing solutions for loT, smart home, and consumer applications.

Reference Board

Product(s) embedded on a PCB with a focus on specific applications and defined use cases that may include
software. PCB and auxiliary circuits are optimized for the requirements of the target application.

Note: Boards do not necessarily meet safety, EMI, quality standards (for example UL, CE) requirements.
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Safety precautions

Safety precautions
Note: Please note the following warnings regarding the hazards associated with development systems.

Table1 Safety precautions

Caution: The evaluation or reference board contains parts and assemblies sensitive to
electrostatic discharge (ESD). Electrostatic control precautions are required when
installing, testing, servicing or repairing the assembly. Component damage may result
if ESD control procedures are not followed. If you are not familiar with electrostatic
control procedures, refer to the applicable ESD protection handbooks and guidelines.
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1 Introduction

1.1 Overview

The XENSIV™ BGT60LTR11AIP MMIC is a fully integrated Antenna in Package (AIP) microwave motion sensor
with built-in motion and direction of motion detectors. This small-sized radar solution is a compelling, smart,
and cost-effective replacement for conventional passive infrared (PIR) sensors in low-power or battery-
powered applications. The MMIC is designed to operate as a Doppler motion sensor in the 60 GHz ISM band.

The MMIC supports multiple operation modes, including autonomous and SPI modes. The MMIC has four quad-
state (QS1-4) input pins that provide flexibility in performance parameters even when it is running in
autonomous mode. See Section 4.

The BGT60LTR11AIP autonomous reference board works in autonomous mode, which is set using the QS1 pin.
Autonomous mode offers flexibility in the configuration of radar MMIC parameters, such as detection threshold,
hold time, and operation frequency. In autonomous mode, the required configuration can be set into the MMIC
registers using QS1-4 and the integrated detectors also deliver digital outputs indicating motion and direction
of motion.
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Figure 1 Top and bottom views of BGT60LTR11AIP autonomous reference board
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1 Introduction

1.2 Key features

The BGT60LTR11AIP autonomous reference board is optimized for initial product feature evaluation, fast
prototyping design, and system integration. In addition, the sensor can be integrated into systems like laptops,
tablets, TVs, and speakers to ‘wake’ them up based on motion (or direction of motion) detection, or to put them
to sleep or auto-lock when no motion is detected for a defined amount of time. This way, it can be a smart
power saving feature for these devices and might also eliminate the need for keyword-based activation of
systems. Radar sensors can be concealed inside the end product because they operate through non-metallic
materials.

A few key features of the BGT60LTR11AIP autonomous reference board are as follows:

e 20 mm x 18 mm form factor

o Features an AIP MMIC of small size (6.7 mm x 3.3 mm x 0.56 mm), thereby eliminating antenna design
complexity at the user end

e Detects motion and direction of movement (approaching or departing) for a human target

e Works standalone (autonomous mode)

e Configurable settings like operation mode, detector threshold, hold time, and operating frequency via QS
pins

e Quartz oscillator built on chip, only external quartz resonator required on the module. LDO on module (Vcc
=VIN = 3V3)
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2 System specifications

2 System specifications
Table 2 BGT60LTR11AIP autonomous reference board specifications
Parameter ‘ Unit ‘ Min. ‘ Typ. ‘ Max. ‘ Conditions/notes

System performance

Maximum detection range m - 7 - Typical motion detection range for
human target at high sensitivity (in
both E-plane and H-plane orientations)

Power supply
Supply voltage v - 3.3 - -
Current consumption mA - 5 - At 5V supplied via USB
PRT =500 s, pulse width=5 us
(LEDs off)
Antenna characteristics (measured)
Antenna type - - 1x1 |- Antenna in Package (AIP)
Horizontal - 3dB beam width | Degrees | - 80 - At frequency = 61.25 GHz
(HPBW)
Elevation - 3 dB beam width Degrees |- 80 - At frequency =61.25 GHz
(HPBW)
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3 Hardware description

3 Hardware description

This section provides an overview of the board’s hardware building blocks, such as BGT60LTR11AIP MMIC,
microcontroller, power supply, crystal, and board interfaces.

3.1 Key features

The BGT60LTR11AIP autonomous reference board is a 20 mm x 18 mm PCB as shown in Figure 2. Mounted on
top of the PCBis an Infineon XENSIV™ BGT60LTR11AIP 60 GHz radar sensor. The antennas are integrated into
the chip package; therefore, the PCB can be manufactured using a standard FR4 laminate.

The board can be powered up by using the 3.3V pins. One LDO is used for providing a clean supply to the
components on the board. The MMIC uses a 38.4 MHz crystal (Y1) as an oscillator source with a stable reference
clock. The connectors provide access to other important signals of the board. The board has two LEDs (D1 and
D2) to output the results from the internal detectors. The block diagram of the board is shown in Figure 2.

Power supply via pins Control & QS register
3.3V GND Settings

MOSFET

LDO

Q) Infineon

§E
BGTG0LTR1IAIP 3t T
Radar MMIC l"lal ) Quartz oscillator
w2
\J O
a
@
Figure 2 Components on BGT60LTR11AIP autonomous reference board
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3.2 BGT60LTR11AIP MMIC

The BGT60LTR11AIP MMIC (Figure 3) is the main element on the BGT60LTR11AIP autonomous reference board.
The MMIC has one transmit antenna and one receive antenna integrated into the package, as shown in Figure 4.
The package dimensions are 6.7 mm x 3.3 mm x 0.56 mm, as shown in Figure 5.

The MMIC has an integrated voltage-controlled oscillator (VCO) and PLL for high-frequency signal generation.
The transmit section consists of a medium power amplifier (MPA) with configurable output power, which can
be controlled via SPI [3].

The chip features a low-noise quadrature receiver stage. The receiver uses a low-noise amplifier (LNA) in front
of a quadrature homodyne down-conversion mixer to provide excellent receiver sensitivity. Derived from the
internal VCO signal, an RC poly-phase filter (PPF) generates quadrature LO signals for the quadrature mixer.

The analog baseband (ABB) unit consists of an integrated sample-and-hold circuit for low-power duty-cycled
operation. This is followed by an externally configurable high-pass filter, a variable gain amplifier (VGA) stage,
and a low-pass filter.

The integrated target detector circuits in the MMIC use two digital signals (TDet and PDet) to indicate the
detection of movement in front of the radar and the direction of movement. See Section 3.7 for more details.
The detector circuit offers a user-configurable hold-time for maximum flexibility.
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Figure 3 BGT60LTR11AIP MMIC block diagram
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3.3 Sensor supply

Because radar sensors are sensitive to supply voltage fluctuations or crosstalk between different supply
domains, a low-noise power supply and properly decoupled supply rails are vital. Figure 6 shows the
schematics of the low-pass filters employed to decouple the supplies of the different power rails in the
BGT60LTR11AIP autonomous reference board. One LDO is used to create a stable and clean supply voltage of
1.5V (for the MMIC).

R11 along with test point (TP2) can be used to make accurate current consumption measurements at the
output of both the LDOs. You can choose between two different LDO packages; in this board, G1 and G2 do not
populate (DNP).

Gl
3 bl
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EPAD | -
4 1__GND
sV PW N ouT 33V PW
NCPI163AMX330TBG
e 1 IC1 . P2
: § -— IN NC [— ?F R11
=1 GND OUT |-
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10uF T 100nF NCPIG63ASN330TIG
Cl6 T,
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Figure 6 Schematics of sensor supply and low-pass filters

34 Oscillator

The MMIC requires an oscillator source with a stable reference clock providing low phase jitter and phase noise.
The oscillator is integrated inside the MMIC. This saves current consumption because the crystal oscillator
consumes only a few milliamperes (mA) and runs continuously. The BGT60LTR11AIP autonomous reference
board uses a 38.4 MHz crystal oscillator, as shown in Figure 7.

Q 38,40-1X$22-8-10/20-T1-FU-LF
C3 Y1 Cs
[|__XOSC Al I M3 XO0SC AO [l
[ i 2 I 4 Il |
= 12pF I5pF =
GND 1 1 GND
GND GND
Figure7 Crystal circuit on BGT60LTR11AIP autonomous reference board
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3.5 External capacitors

The BGT60LTR11AIP MMIC is duty-cycled and performs a sample-and-hold (S/H) operation for lower power
consumption. The S/H switches are integrated in the chip at each differential IQ mixer output port. They are
controlled synchronously via the internal state machine. The capacitors between the S/H and the high-pass
filter (HPF) are external (Figure 8). C14, C20, C15, and C21 are 5.6 nF capacitors used as “hold” capacitors for the
S/H circuit. They can be configured for different pulse width settings, as shown in Table 3. C16, C22,C17, and
C23 are the DC blocking (or high-pass) capacitors. They are 10 nF to get a high pass of 4 Hz (if internal high pass
resistor, Rup=4 MQ).

Do not use higher values because it affects the analog base band (ABB) settling time. The DC blocking
capacitors are important because the mixer output has a different DC voltage than the internal ABB. In Figure 8,
the external hold (Chos) and high-pass capacitors (Cp) are shown for all four branches in the differential 1Q
configuration.

Cl6 C22 c17 €23
[FQ AO I IFQAI IFI AO _ I [FIAI IFQAOX Il IFQAIX IFIAOX _ 1L IFIAIX
llIOnF l llIOnF IlIOnF l IlIOnF

—L Cl4 C20 Cl15 C21

T S-6nF 5.6nF 5.6nF 5.6nF
Figure 8 External capacitors
Table 3 Recommended hold capacitors (C14, C20, C15, and C21) for different pulse widths
Pulse width (us) Hold capacitor value (nF)
3 4.7
4 5.6
5 (default) 5.6 (default)
10 15

The charging time of the hold capacitor (Cj,;4) is limited to the selected pulse width. Shorter pulse widths
require smaller C 14 to get it ~90% charged during one pulse. The rise time is controlled by Cj,,,4 itself and
the internal mixer output resistance (Ryixer out) 0f 300 Q in each branch.

BGT60LTR11AIP
IFIAIX
Ryp
Vee/2

Pulsed mixeroutput Ayl

(AC +DC —— oo FIAOX | | ‘H

superposed) Rinixer out  O&H switch J_

- Ichold Chp
External capacitors

Figure 9 External capacitors for BGT60LTR11AIP
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Alonger pulse width can have a higher Cj,,;4 value. This leads to a reduced bandwidth (BW) of the RC filter
(Rmixer out and Cpo14). Consequently, there will be lower baseband noise because of reduced noise folding
bandwidth.

For this RC structure, the low-pass 3 dB cutoff frequency (fip, ) can be calculated under the following
conditions:

10%

trise = W% = S/H ON time = 4|J.S

Pulse width = 5 us

Rmixer_out = 300Q

0.35 0.35
fibsas =7 = g = 87-5kHz

trise

Equation 1

This can also be calculated based on the following formula:

1

fip =
3dB 2XRmixer_outXChold

Chota = 6.1 nF - 5.6 nF (closest E12 series value)

Equation 2

The high-pass 3 dB cutoff frequency (fyp,,,) can be calculated under the following conditions:

Cyp =10 nF
Ryp = 4MQ
= ! = ! =4H
Tupsas = 3% Rup X Cyp _ 2m X 4MO x 10nF 7
Equation 3
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3.6 LEDs

The board also has two LEDs (D1 and D2) as shown in Table 4 and Figure 10.

Table 4 LEDs on BGT60LTR11AIP autonomous reference board

LED Purpose

D1 Green LED connected to TDet output pin of the BGT60LTR11AIP radar MMIC to
indicate the detection of movement in front of the radar

D2 Red LED connected to PDET output pin of the BGT60LTR11AIP radar MMIC to
indicate the direction of movement

Vin DI
4 ,&l 2 Sl/ 1 Target Det Out
ed.
Ik Green
. D2
Vin
RI 2 l'\/lf 1 Phase Det Out
1k V1
Red
Figure 10 LED connections
3.7 MMIC quad state inputs

The radar MMIC can be configured in both operation modes. In autonomous mode, the sensor configuration
parameters are set via QS pins and external resistors. In SPI mode, the connection to a microcontroller allows
setting the sensor configuration parameters by writing in the internal registers through SPI.

The BGT60LTR11AIP MMIC has four quad-state inputs QS1-4. Figure 11 shows the default settings of these QS
pins on the board; these can be used as a reference to configure the board with different settings. By default,
the board is configured in autonomous mode (QS1).

1.5V PW 1.5V PW 1.5V PW 15V PW 1.5V PW
R11 14 23
oK 2K 10k 1.5V PW R22
{ BGT SCK 1.5 A
s2 s3 s1 s4 GT PLL_TRIG_1.5 — 1 -
GND
25 27
12k K9
1.5V PW R21
- 4L BGT MOSI 1.5 A
1 1 = L ]
GND GND GND GND GND 10k GND
Figure 11 QS1 to QS4 schematic and layout connections
Note: The BGT60LTR11AIP autonomous reference board works only in autonomous mode. For SPI mode,

see the BGT60LTR11AIP SPI reference board (REF_BGT60LTRI1AIP_MO) [3].
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3.8 Layer stackup and routing

The PCB is designed with a 4-layer stack up with standard FR4 material. Figure 12 shows the different layers
and their respective thicknesses.

Board Layer Stack

Top Overlay -
= e L1_Top 0.035mm
Dielectricl 0.4mm g
— e e — 7@
- -

Dielectric2 0.4mm

Bottom Overlay g

Mame Material Type Thickness
Top Overlay Overlay
Top Solder Solder Resist Solder Mask 0.02mm
L1_Top Signal 0.035mm
Dielectrici PP-006 Prepreg 0.4mm
CF-004 Signal 0.035mm
FR-4 Core 0.3mm
CF-004 Signal 0.035mm
Dielectric2 PP-006 Prepreg 0.4mm
L4_Bot Signal 0.035mm

Bottom Solder Solder Resist Solder Mask 0.02mm

Bottom Overlay Overlay

Figure 12 QS1 to QS4 schematic and layout connections

In the routing on the PCB, the VTUNE pin on BGT60LTR11AIP MMIC should be left floating. Any components
added to the line, or a long wire connected can result in spurs.
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4 Radar MMIC settings

In autonomous mode, the radar sensor MMIC configuration parameters are only set via the QS pins and
external resistors.

4.1 Operation mode

The QS1 pin allows choosing the operation mode of the radar MMIC, as shown in Table 5.

Table 5 QS1 settings

Qs1 Operation mode of the MMIC PCB configuration

Ground Autonomous continuous wave (CW) mode R4=0Q R15=DNP*
Open Autonomous pulsed mode (default) R4 =DNP* R15=DNP*
100 kQ to Voo SPI mode with external 9.6 MHz clock enabled R4 = DNP* R15=100 kQ
Voo (default) SPImode R4 = DNP* R15=00

*DNP: Do Not Populate/Do Not Place.

4.2 Detector threshold

The internal detector threshold is the minimum signal strength that must be reached to trigger a detection
event. The lower the threshold set, the higher the sensitivity and therefore the higher the detection range.

QS2is used to select the detector threshold value for autonomous mode. To have up to 16 threshold values,
connect PLL_TRIG to Vpp by removing R24 and placing R23 =0 Q. This will put the MMIC into “Advance mode”.

See Table 6 for recommended resistor values for changing the QS2 on the autonomous reference board.

Table 6 QS2 settings

Resistor settings Detector threshold
R11 R25

DNP* DNP* 61

22 kQ 2.2kQ 66

22 kQ 3.9kQ 80

22 kQ 5.6 kQ 90

22 kQ 8.2 kQ 112

22 kQ 12 kQ 136 (default)

22 kQ 15kQ 192

22 kQ 18 kQ 248

22 kQ 27 kQ 320

10 kQ 15kQ 284

10kQ 18 kQ 480

10 kQ 27 kQ 640

10 kQ 39kQ 896
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Resistor settings Detector threshold
R11 R25

10 kQ 47 kQ 1344

10 kQ 100 kQ 1920

10kQ 270 kQ 2560

*DNP: Do Not Populate/Do Not Place.

4.3 Detector hold time

The internal detector hold time is the time for which the internal detector outputs remain active after target

detection.

QS3is used to select the detector hold time value for autonomous mode. To have up to 16 hold time values, set
“Advance mode”, as explained in Detector threshold. The default QS3 setting on the shield for the hold time is
1second. See Table 7 for recommended resistor values for changing the QS3 on the autonomous reference

board.
Table 7 QS3 settings
Resistor settings Detector hold time
R14 R27
22 kQ 680 Q 128 ms
22 kQ 2.2kQ 500 ms
22 kQ 3.9kO 1 s (default)
22 kQ 5.6 kQ 2s
22 kQ 8.2kQ 3s
22 kQ 12 kQ 5s
22 kQ 15 kQ 10s
22 kQ 18 kQ 30s
10 kQ 27 kQ 45s
10 kQ 15kQ 1 min.
10 kQ 18 kQ 90s
10 kQ 27 kQ 2 min.
10 kQ 39 kQ 5 min.
10 kQ 47 kQ 10 min.
10 kQ 100 kQ 15 min.
10 kQ 270 kQ 30 min.
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4.4 Operating frequency

The QS4 pin allows choosing the operating frequency of the radar MMIC, as shown in Table 8.

Table 8 QS4 settings

QsS4 Device operation frequency PCB configuration

Ground 61.1 GHz Rx=0Q Ry = DNP*
Open 61.2 GHz Rx = DNP* Ry = DNP*
100 kQ to Vpp 61.3 GHz Rx = DNP* Ry =100 kQ
Voo (default) 61.4 GHz Rx =DNP* Ry=0Q

*DNP: Do Not Populate/Do Not Place

4.5 Pulse repetition time (PRT)

PRT is the duty cycle repetition rate, which means the time until the next pulsing sequence starts in pulsed
mode.

The PRT can be configured in autonomous pulsed mode (QS1 is either GND or OPEN, as shown in Table 5) only
if “Advance mode” is enabled by keeping the PLL_Trig pin to “1”. The SPI pins BGT_MOSI and BGT_SCK are
sampled during chip boot-up and determine the PRT setting, as shown in Table 9.

VDD _RF VDD RF VDD RF
MRi1s rus M4

DNP DNP DNP
EGTPLLTRIGI.S GT_MOSI 1.5 A GT SCK_1.5 A

R6 R27 R29

LJOR 100K 100K

GJ\I‘D GND GND
Figure 13 Configuring PRT
Table9 PRT configuration in (pulsed) autonomous mode
BGT_PLL_ | BGT_MOSI | BGT_SCK PRT PCB components
TRIG*
1 0 0 500 us J3=DNP* R27 =100 kQ J4 =DNP* R29 =100 kQ
1 0 1 2000 us | J3=DNP* R27 =100 kQ J4=100kQ | R29 =DNP*
1 1 0 250 us J3=100kQ | R27=DNP* J4 =DNP* R29 =100 kQ
1 1 1 1000 us | J3=100kQ |R27=DNP* J4=100kQ |R29=DNP*

*R6=DNP, R18 =0 Q, DNP = Do Not Populate/Do Not Place.
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5 Simulation results

To analyze the sensor radiation characteristics, the radiation pattern of the BGT60LTR11AIP autonomous
reference board is simulated along the H-plane and E-plane of the sensor.

H-plane

_CE

) BGTEOLTRI1AI

3
[
]
-
-
il | /

\ Infineon

G

Figure 14 E-plane and H-plane orientations of BGT60LTR11AIP autonomous reference board

The realized gain of the transmitting antenna in H-plane and E-plane at a frequency of 61 GHz is shown in
Figure 15a. The antenna characteristics of the receiving antenna in H-plane and E-plane at a frequency of
61 GHz is shown in Figure 15b.

-90

Curve Info
— dB(RealizedGainTotal)

Curve Info
— dB(RealizedGainTotal)

-120 -120

Freq="61GHz' Phi='0deg’
— dB(RealizedGainTotal)
Freq="61GHz' Phi='90deg’

-180

(a) TX-H/E plane at f=61 GHz

Freq="61GHz' Phi='0deg’

— dB(RealizedGainTotal)|

Freq='61GHz' Phi="90deg’

-180

(b) RX - H/E plane at f=61 GHz

Figure 15
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6 Measurement results

The measurements are conducted for the autonomous MMIC operation mode with different settings.

e Scenario
Measure the maximum detection range of a human target along the H/E plane of the sensor for different
angles
e Firmware:
No FW is required for the autonomous board
e Height:
Boardis placed at 1.2 m
o Detection status

Driven from the internal detector output (TDet). Figure 16 shows the measurement results in the H-plane
and E-plane and the correct shield orientation

Detection area: Range vs. Angle (FoV)
0 S
-15 15 ——E-PI
230 / [ = — H-PIZ:Z
-45 : 45
-60
-75 / 75
- \
90 +—1— — } 90
© <
Figure 16 Detection area of the internal detectors
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7 Related resources

7 Related resources

o Webpage: XENSIV™ 60 GHz radar sensors
e Infineon Developer Community: XENSIV™ radar sensors forum
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ABB
analog baseband (ABB)

AIP
antenna in package (AIP)

BW
bandwidth (BW)

cw
continuous wave (CW)

DC
direct current (DC)

DNP
do not populate/do not place (DNP)

EMC
electromagnetic compatibility (EMC)

ESD
electrostatic discharge (ESD)

GND
ground (GND)

HPF
high-pass filter (HPF)

HVAC
heating, ventilation and air conditioning (HVAC)

LDO
low-dropout regulator (LDO)

LNA
low-noise amplifier (LNA)

LO
local oscillator (LO)

MMIC
monolithic microwave integrated circuit (MMIC)

MPA
medium power amplifier (MPA)

PCB
printed circuit board (PCB)

PIR
passive infrared (PIR)
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PLL
phase-locked loop (PLL)

PPF
poly-phase filter (PPF)

PRT
pulse repetition time (PRT)

Qs
quad-state (QS)

RC
resistor-capacitor (RC)

S/H
sample-and-hold (S/H)

SPI

serial peripheral interface (SPI)

TP
test point (TP)

VCo

voltage-controlled oscillator (VCO)

VGA
variable gain amplifier (VGA)
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Important Notice

This evaluation board, demonstration board,
reference board or kit and any related documentation
(“Evaluation Board”) is sold or provided and delivered
by Infineon Technologies AG and its affiliates
(“Infineon”). Evaluation Boards are part of Infineon’s
non-serial products.

This Evaluation Board is delivered to customer "AS IS",
without any warranty (whether express or implied) or
liability of Infineon of any kind, including but without
limitation any warranty of merchantability, fitness for
a particular purpose or non-infringement. These
limitations and exclusions shall not apply in case of
Infineon's willful misconduct or in any other case
where liability is mandatory at law.

This Evaluation Board shall only be used by customer
for test purposes and not for series production.
However, the Evaluation Board shall not to be used for
reliability testing. The Evaluation Board is exclusively
intended for technically qualified and skilled customer
representatives. The Evaluation Board shall not be
used in any way where a failure of the Evaluation
Board, or any consequences of the use thereof, can
reasonably be expected to result in personal injury.
Evaluation Boards may not comply with CE or similar
standards (including without limitation the EMC
Directive 2004/EC/108 and the EMC Act) and may not
fulfill other requirements of the country in which they
are operated by the customer. The customer shall
ensure that each Evaluation Board will be handled in a
way which is compliant with all relevant requirements
and standards in the country in which it is operated.
Software and associated documentation and
materials included or referenced in the Evaluation
Board (“Software”) is owned by Infineon and is
protected by and subject to worldwide patent
protection, worldwide copyright laws, and
international treaty provisions. Therefore, you may
use this Software only as provided in the license
agreement accompanying the software package from
which you obtained this Software.

If no license agreement applies, then any use,
reproduction, modification, translation, or
compilation of this Software is prohibited without the
express written permission of Infineon. Unless
otherwise expressly agreed with Infineon, this
Software is provided to customer "AS IS", without any
warranty (whether express or implied) or liability of
Infineon of any kind, including but without limitation
any warranty of merchantability, fitness for a
particular purpose or non-infringement.

These limitations and exclusions shall not apply in case
of Infineon's willful misconduct or in any other case
where liability is mandatory at law. Infineon reserves
the right to make changes to the Software without
notice. You are responsible for properly designing,
programming, and testing the functionality and safety
of your intended application of the Software, as well as
complying with any legal requirements related to its
use. Infineon does not guarantee that the Software will
be free from intrusion, data theft or loss, or other
breaches (“Security Breaches”), and Infineon shall have
no liability arising out of any Security Breaches. The
Software shall not be used in any way where a failure of
the Evaluation Board or any consequences of the use
thereof, can reasonably be expected to result in
personalinjury.

Safety & Operating Instructions:

Customer shall check the Evaluation Board for any
physical damage which may have occurred during
transport. If customer detects any damages or defects
in the Evaluation Board, customer shall not connect the
Evaluation Board to a power source. Customer shall
contact Infineon for further support. If customer
observes unusual operating behavior during the
evaluation process, customer shall immediately shut off
the power supply to the Evaluation Board and consult
Infineon for support.

Customer shall not touch the Evaluation Board during
operation and keep a safe distance.

Customer shall not touch the Evaluation Board after
disconnecting the power supply, several components
may still store electrical voltage and can discharge
through physical contact. Several parts, like heat sinks
and transformers, may still be very hot. Allow the
components to cool before touching or servicing.

The electrical installation must be completed in
accordance with the appropriate safety requirements.
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