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About this document

Scope and purpose

Infineon’s Current sensor 2Go kit is a low-cost solution which enables the user to quickly evaluate the TLE4973
current sensor.

The following key aspects are discussed in this document.

Sensor board description & schematic

MCU board description & schematic

Current sensor 2Go kit GUI description & installation procedure
Current sensor 2Go kit use cases

Reprogramming the EEPROM of TLE4973

The programmer board is to be used by the customer solely for the purpose of evaluation and testing. Itis not a
commercialized product and shall not be used for series production. The programmer board is thus not intended
to meet any industrial specifications and must be operated in the room temperature conditions.

Due to the purpose of the system, it is not subject to the same procedures regarding Returned Material Analysis
(RMA), Process Change Notification (PCN) and Product Withdraw (PWD) as regular products.

Intended audience
Current Sensor Module Developers
Inverter/Converter applications

Industrial Drive applications

User Guide Please read the Important Notice and Warnings at the end of this document V1.0
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Disclaimer & Safety precautions

Please read & understand the MS2GO manual and the following safety precautions

The MS2GO board is a sample to be used by the customer solely for the purpose of evaluation and
testing. It is not meant for commercial usage and shall not be used for series production. The MS2GO
board is thus not intended to meet any industrial qualifications. As like regular products, Returned
Material Analysis (RMA), Process Change Notification (PCN) and Product Withdraw (PWD) is not
applicable with this product. See Legal Disclaimer and Warnings for further restrictions on Infineon
Technologies warranty and liability.

Safety precautions

Attention:

The sensor device on the board provides only functional isolation. As Infineon
does not provide any isolation to protect human life against hazards caused by
high voltage, an additional isolation is required while accessing the high voltage
nodes on the MS2GO Board to protect the user. Failure to comply may result in
personal injury, death and/or equipment damage.

Attention:

The customer assumes all responsibility and liability for its correct handling
and/or use of the MS2GO Board. Also the customer undertakes to indemnify and
hold the Infineon Technologies harmless from any third party claim in connection
with or arising out of the use and/or handling of the MS2GO Board.

Attention:

As MS2GO board operates with high voltages, the personnel familiar with high
voltage power electronics and machinery applications should plan to implement
the installation, start-up and subsequence maintenance of the MS2GO board in a
high voltage environment. Failure to comply may result in personal injury, death
and/or equipment damage.

Attention:

The sensor on the MS2GO Board may become hot during operation. The board is
not intended to carry high current (maximum 20Apc continuously) without
additional cooling or heat sinks. Hence, the necessary precautions are required.
Failure to comply may result in personal injury, death and/or equipment damage.
Attention:

Anoverload orincorrectly installed setup can damage MS2GO board permanently
or reduction in lifetime. Also, unpremeditated high current, high voltage or
excessive ambient temperature may result in system malfunction.

Attention:

MS2GO board parts and assemblies are sensitive to Electrostatic Discharge (ESD).
MS2GO board components may get damaged if ESD control procedures are not
followed when installing, testing, servicing or repairing the MS2GO board. If you
are not familiar with electrostatic control procedures, refer to applicable ESD
protection handbooks and guidelines.

> BB P
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1 Introduction

The TLE4973 Current sensor 2Go kit is a budget-priced evaluation kit enabling the possibility to evaluate the
Infineon TLE4973 current sensor.

Getting started

The following chapters describe the different parts of the TLE4973_MS2GO kit, hardware connection, software
installation and clarifies how to use the graphical user interface (GUI) in order to perform the first evaluation of
the sensor in a particular application. The TLE4973_MS2GO kit shall be used at low voltages, as instructed in the
safety precautions chapter. The current sensor provides galvanic isolation. Please consider the safety
precautions for high voltage applications as described in the enclosed disclaimer document provided with the
delivered sensor kit.

1.1 Kit Content

The TLE4973_MS2GO kit contains the following components in its order package.

- Sensor board (equipped with M4 screw connectors for high current capabilities), built in thick copper
technology (140um copper / dual layer).

- MCU board equipped with XMC1100 as target microcontroller and XMC4200 as debugger microcontroller.
This board implements the application circuit of the sensor.

- Zip lock bag with 2xM4 screws and one PCB edge connector (for connecting the sensor board to MCU
board).

- Disclaimer for safety precautions.

Figure 1 depicts the content of the TLE4973_MS2GO kit. Please note that this picture is generic, and the latest
variant might suffer modifications.

Figure 1 TLE4973 Current sensor 2GO Kit
Table 1 Order Information
TLE4973_MS2GO SP006039680
User Guide 40f30 V1.0
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1.2 Use Cases
The TLE4973_MS2GO kit can be used for different use cases as shown below.

e TLE4973_MS2GO kit use case with MCU Board + connection to computer running Windows 7 or higher.
e Sensor board alone.
The TLE4973_MS2GO kit can be used as an independent evaluation kit by connecting the sensor board together

with MCU board. The user must connect the XMC2GO board with the PC/Laptop using the USB cable, which must
have micro-USB on one side and standard USB port on the other side of the cable. The provided GUI is plug &

play.

The sensor board can also be used as standalone in any customer application (e.g. Interfaced with custom MCU
platforms, and lab equipment etc.). M4 screws are used to connect the primary current source.

1.3 Features

The following section describes the main features of the TLE4973_MS2GO evaluation kit:
e USB Interface.
e Supplyvia USB cable.
e Oscilloscope functionality: Real-time roll-mode.
e Support for all TLE4973 different output modes.
e EEPROM programming support.
e Automatic detection of a sensor board.

User Guide 50f30 V1.0
2024-05-29



XENSIV™ TLE4973 Current sensor 2GO kit
User Guide

Introduction

14

14.1

Hardware and Software Overview

Hardware Overview

The TLE4973_MS2GO kit contains the following items:

In-plane edge interface connector.
MCU Board.

Sensor board.

USB Cable.

Disclaimer and Safety precautions document.

Figure 2 depicts the assembled TLE4973_MS2GO kit with associated pin labels.
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Figure 2

Figure 3 depicts the individual hardware components of the TLE4973_MS2GO kit.

TLE4973 Current sensor 2GO Kit: Assembled components

Sensor Board

In-plane
edge interface
connector

MCU Board

Figure 3
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1.4.2 Software Overview

Please download the required software from Infineon website. For further information about the software
installation please refer to the Section 1.5.

The software package contains:
e AGraphical User Interface (GUI) software for the sensor evaluation.
e SEGGER Jlink debugger software with USB driver.

1.5 Software Installation

The following subsections consist of a guide through the installation procedure of the free evaluation software
for the TLE4973_MS2GO kit.

1.5.1 Requirements

The TLE4973_MS2GO hardware and software bundle was developed and tested on the following PC
configuration:
e Operating system: Windows 10 / Windows 11 (also compatible with Windows 7)
e RAM: 8 GB (maximum RAM usage estimated at 250 MB, when data logging is ON)
e Storage: 512 GB (minimum required for installation: 250 MB, including dependencies)
e CPU:3GHz,4 cores (lower performance CPUs might have an impact on the performance of the graphical
user interface)

1.5.2 Software download

The graphical user interface software is offered free-of-charge on our website, via the Infineon Development
Center online platform, section tools, or from the Infineon Developer Center Launcher application. The user may
filter the tool list by inserting the text “TLE4973” or “Current Sensor” and the following record shall appear:
XENSIV™ Current Sensors MS2Go Evaluation App.

@_/ Technical Support & mylnfineon ~ B cant
NTINeON Developer Center 2 & =
My Space Tools Software
Tools
Clear all filters 3 results
Current Sensors X
X
~ XENSIV™ Current Sensors M$2Go Evaluation App
.. Evaluation software for TLx4971 & TLx4973 current sensors. Compatible with D toad
TLI4971_MS2G0, TLE4971_MS2GO & TLE4573_MS2G0 evaluation kits. ownioa A
° XENSIV™ TLx4971 - TLE4972 Current Sensor [ e )
—_— Programmer a
—— g pp Download v
Evaluation kit containing software application and firmware binary for
current sensors: TLI4971, TLE4971, TLE4972.
° XENSIV™ TLx4973 Current Sensor Programmer App “
» d Evaluation kit containing software application and firmware binary for D load
current sensors: TLE4973. Connect to evaluation board, observe real time ownloal v
sensor data, calibrate sensor, configure the sensor, log sensor data to a file.
Figure 4 Infineon Development Center - online tools filtering
User Guide 70f30 V1.0
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It is highly advised to install the Infineon Developer Center Launcher application prior to installing the
above-mentioned app.

Please note that the download of the XENSIV™ Current Sensors MS2Go Evaluation App is open only for users
registered with a MyInfineon Account.

1.5.3 Installing the software

Download the XENSIV™ Current Sensors MS2Go Evaluation App from Infineon Website or from Infineon
Developer Center Launcher. Install the Evaluation Kit software by double clicking on the installer file. Please
notice that administrator rights are required. The installer file contains the following elements:

e Binaries / compiled objects needed for running the graphical user interface.
e SEGGER Jlink debugger software with USB driver.

o .NET 4.8 online installer (needed only for older versions of Windows which do not have this already
installed). Installation requires stable internet connection.

Installation steps:

e License agreement Itis required that you agree with Infineon Terms and Conditions before continuing.

© Setup - XENSIV™ Current Sensors MS2Go Evaluation App version 1.3.0.202405..  — X

P
License Agreement H
et N Infineon

Please read the following License Agreement. You must accept the terms of this agreement before
continuing with the instalation.

Important Note and Terms of Use

Please read the following important note as well as the following terms and conditions carefully. The
extraction of the downloaded documents as well as the installation of the downloaded software is only
possible if you agree to such terms and conditions. By dicking the acceptance button "1 agree” below,
you agree to have read the important note set forth below and to be bound by the following terms of
use. If you do not agree to the terms and conditions below, diick the button "I do not agree” and the
installaton procedure will not be started.

L Important Note:
a. THE INFORMATION GIVEN IN THE DOWNLOADED DOCUMENTS IS GIVEN AS A HINT FOR
‘THE IMPLEMENTATION OF THE INFINEON TECHNOLOGIES COMPONENT ONLY AND SHALL NOT BE
REGARDED AS ANY DESCRIPTION OR WARRANTY OF A CERTAIN FUNCTIONALITY, CONDITION OR
QUALITY OF THE INFINEON TECHNOLOGIES COMPONENT. YOU MUST VERIFY ANY FUNCTION
DESCRIBED IN THE DOWNLOADED DOCUMENTS IN THE REAL APPLICATION. INFINEON
TECHNOLOGIES AG HEREBY DISCLAIMS ANY AND ALL WARRANTIES AND LIABILITIES OF ANY KIND
(INCLUDING WITHOUT LIMITATION WARRANTIES OF NON-INFRINGEMENT OF INTELLECTUAL

L

OONDEDTY DIGHTS AE ANV THIDN DADTVA WITH DECOEAT T ANV ANN ALl TNEADMATION GIVEN TN

© 1 accept the agreement
) 1 do not accept the agreement

Next Cancel

Figure 5 Software Installation Step - License Agreement

e Installation type selection. We recommend using the Quick Installation type. After pressing “Install” the
installation process will start.

€ Setup - XENSIV™ Current Sensors MS2Go Evaluation App version 1.3.0.202405... — X

Icome to th lla rd T
Welcome to the Installation Wiza, .
st petaon e (Infineon
© Quick Installation (Recommended)
Sets al installation options to the recommended defaults.

) Custom Installation

View and make changes for the instalaton
L. View the XENSIV™ Current Sensors MS2Go Evaluation App release notes.
2. Spedfy the installation path for the XENSIV™ Current Sensors MS2Go Evauation

App,

3. Spedify the XENSIV™ Current Sensors M52Go Evaluation App shortcut in the start
menu.

4. Select options to create shortauts on the desktop.

5. Select aptions to instal dependencies for XENSIV™ Current Sensors MS2Go
Evaluation App (f avaiable).

Back Instal Canicel

Figure 6 Software Installation Step - Quick Installation
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e After the binaries are copied to the installation folder, the user is prompted for installing JLink Segger
Driver. If this is already installed on your PC the user can cancel this operation. Please note that by not
having this driver installed, the USB connection between PC and the TLE4973_MS2GO kit MCU board will
not function.

SEGGER - J-Link V6.86a Setup - 5o

Welcome to SEGGER - J-Link
V6.86a Setup

Setup will guide you through the installation of SEGGER -
J-link V6.86a.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Embedded
Studio

Click Next to continue.

Powerful C/C++ IDE
available for

= Windows

* mac0S >\_
/' SEGGER
@ Cancel
Figure 7 Software Installation Step - Segger J-Link Driver Installation

e Afterthe SEGGER JLink driverisinstalled or the operation is cancelled, the user is prompted for installing
.NET Framework 4.8. Please note that for operating systems starting from Windows 10, build 1903 this
comes pre-installed, and the user is notified that the required package is already installed. If the
framework is not already installed, the user shall make sure that an internet connection is in place in
order to complete the installation process.

=¥ Microsoft .NET Framework X

Your installation will not occur. See below for reasons why.

Details

.NET Framework 4.8 or a later update is already installed on this computer.

More information about blocked .NET Framework 4.8 installations.

- 1~ Continue Close

Figure 8 Software Installation Step - .NET 4.8 Installation

User Guide 90f30 V1.0
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e The user is notified upon completion of all installer processes and a shortcut is by default created on
Desktop. The user may opt for running the installed XENSIV™ Current Sensors MS2Go Evaluation App.

5 Setup - XENSIV™ Current Sensors MS2Go Evaluation App version 1.3.0.202405... =

Completing the XENSIV™ Current
Sensors MS2Go Evaluation App Setup
Wizard

Setup has finished installing XENSIV™ Current Sensors MS2Go Evaluation
App on your computer. The application may be launched by selecting the
installed shortcuts.

Click Finish to exit Setup.

B Run XENSIV™ Current Sensors M52Go Evaluation App

Figure 9 Software Installation Step - Completion

1.5.4 Uninstalling the software

To uninstall the software package, go to “Start” -> “Add or remove programs” and search for the XENSIV™
Current Sensors MS2Go Evaluation App (or the term “Current”). Press “Uninstall” for deleting the software from

your PC.

Apps > Installed apps

1
i}

MS2

= Filter by: Al drives W Sortby: Name(AtoZ) v

1 app found

m XENSIV™ Current Sensors MS2Go Evaluation App version 1.3.0.202405220737 68,9 MB

2405220737 | INFINEON | 28.05.20

Related settings Uninstall

B S\:/stem Conrvponents >

Manage system components that are preinstalled on Windows

Related support

@ Help from the web

Learn about Control panel options moving to Settings

Figure 10 Software Installation Step - Uninstall

All Installation files are deleted from the system except:

e Segger JLink driver, which if needed, can be uninstalled separately.
e .NET 4.8 dependencies, which on most cases are part of the operating system.

User Guide 10 of 30 V1.0
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2 TLE4973_MS2GO kit Description

The TLE4973_MS2GO kit contains the following main components:

e Sensor board
e MCU Board
e In-plane edge connector

2.1 Sensor Board

2.1.1 Overview

The current sensor is placed on a board with two M4 screw connectors for high current (<20A) applications. The
PCB is manufactured in 140 um copper technology, and the sensor provides functional galvanic isolation. The
sensor inputs/outputs are easily accessible via 2 x 3 pole pin headers with 2.54mm pitch (Figure 11). The sensor
board implements the application circuit of the device, and its schematic design, layout details and assembly bill
of materials are presented in the next sections.

-i
;:ﬁﬁ%féﬁﬁfo
" TLx4873 nS2g0

Sensor Board vi.@

“%  (nfineon

Figure 11 Sensor Board Top and Bottom View

2.1.2 Hardware Design

This section offers a detailed description on the latest hardware design version of the TLE4973_MS2GO Sensor
board, version V1.0.

The hardware is composed of the following main blocks:
e Sensor under evaluation [S1] with required passive components [C1-5].

e Pull-up resistors for DCDI and OCD lines [R1, R2]: default not assembled, only for standalone use of the
sensor board.

e Edge connector [X1]: to establish the connection with the MCU board.
e M4 screw connectors [U11, U12]: used to connect the primary current source.

e Auxiliary connectors: PCB side connectors (JP1, JP2 - 2.54mm headers, default not assembled).

User Guide 11 0f30 V1.0
2024-05-29



XENSIV™ TLE4973 Current sensor 2GO kit
User Guide

(infineon

TLE4973_MS2GO kit Description

1 [ 2 [ 3 I 4 6
Current sensor 2go - TLE4973-XxXXXT5
Sensor Board .
V1.0
I 5 “Gi 1 44 |
il S
B CAD\ :j;uu,L " B
| ‘ I i 1. . (T VDDS VDD —
oL Al
GND GND GND GND GND ED;— ;D?
c can D 5, D c
D D
TLx4973_MS2go_Sens(
2/12/2824 4:50 PM
Sheet: 1/1 v1.0
1 I Z \ 3 4 6
Figure 12 Sensor Board Schematic Design
2.1.3 PCB Layout

The design described in sections 2.1.1 and 2.1.2 is physically implemented in PCB technology using a standard
process with following characteristics:

PCB material: FR4.
Copper: 2 layers Top/Bottom, 140pm thickness each.
45-degree chamfer on connector side.

opS2M ESerxdT
8.Ly byso8 voznel

Figure 13 Sensor Board PCB Layout
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2.1.4 Bill of Materials
Table 2 TLE4973_MS2GO kit Sensor Board bill of materials
Designator Description Quantity | Assembled on PCB Infineon Part
JP1,JP2 PINHD_1X3_S2GO 2 | NO NO
C1 100pF 0603 10V 1| YES NO
C2 1nF 0603 25V 1| YES NO
C5 220nF 0603 25V 1| YES NO
C3,C4 6.8nF 0603 10V 2 | YES NO
AVEX_EDGE10 YES
X1 In-plane Edge Connector 1 | (included in the package) | NO
UsS11,us12 SAMYTRONIC_NUT_M4 2 | YES NO
TLE4973_R025T5-S0010
S1 (Evaluated Sensor) 1|YES YES
R1, R2 n.p. 2 | NO NO
YES
M4 Screws 2 | (included in the package) | NO
2.2 MCU Board
2.2.1 Overview

The micro controller unit (MCU) board can be connected directly to sensor board in order to obtain a plug & play
evaluation system. The MCU board contains:

e One XMC4200 microcontroller running a SEGGER Jlink license for debugging.

e One XMC1100 microcontroller used as target MCU.

e MAX4624EUT / STGT19STR Analog MUX is used to select an external or internal sensor voltage reference.

The microcontroller 12-bit ADC sensor reads the analog output / reference signal. This board is connected with
an in-plane edge connector to the sensor board.

OCD GND
AOUT VREF
DCDI VDD5

Figure 14 MCU Board Top and Bottom View
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2,2.2 Hardware Design

This section offers a detailed description on the latest hardware design version of the TLE4973_MS2GO MCU
board, version V1.0.

The hardware is composed of the following main blocks:

e On-board Debugger [IC2] the board features an on-board debugger implemented via an XMC4200
microcontroller. This auxiliary microcontroller features a debug probe firmware delivered by SEGGER -
JLink. This debugger is used for flashing the target microcontroller and for establishing a serial
communication via USB.

e Target Microcontroller [IC1]: the main microcontroller is an XMC1100, QFN24 package, 64kB of flash.
This device handles the communication with the sensor and data forwarding to USB via the debugger.

e Power Supply [IC3]: the IFX54211MBV33is being used as LDO for supplying the debugger microcontroller
and the target microcontroller with 3.3V. The input voltage is the USB supply - 5V.

e Power Supply Monitoring [R12, R13, R17, PWR1]:

o ADCinputvoltage divider [R12, R13]: for USB supply monitoring. Signal translated to 3.3V levels.
o Power ON LED [PWR1] and series resistor [R17]: for indicating power supply voltage presence.

e ADCinput voltage dividers [R11, R14, R15, R16]:

o AOUT signal (5V) translated to 3.3V levels [R16, R11].
o REFsignal (5V) translated to 3.3V levels [R15, R14].

e External Pull-Up resistors [R7, R8]:

o One (1k ohm) pull-up resistor for the DCDI communication [R8] and one (4k7 ohm) pull-up
resistor for the OCD pin [R7].

e Reference voltage multiplexer [MUX]: the MAX4624EUT multiplexer is used for reference voltage
control. Different configurations are needed based on the sensor’s output mode [1]:

o When MUX SEL signal is LOW, VREF is connected to NC (normally connected) side. In this case,
VREF is being fed into the ADC of the XMC1100 via the resistive divider.
o When MUX SEL signal is HIGH, VREF is connected to NO (normally open) side. In this case the
reference voltage generated on the PCB is fed to the sensor for single ended modes.
e Complementary MOSFET [Q1] (BSL308C):

o One PMOS used for translating OCD signals to LED.

o One NMOS used for modifying the sensor’s reference voltage in the reference voltage generation
block.

¢ Reference voltage generation block [R5, R6, R10]:

o When Q1 (NMOS side) is OFF, sensor’s reference voltage is 50% of VDD (~2.5V).
o When Q1 (NMOS side) is ON, sensor’s reference voltage is 25% of VDD (~1.25V).

e Connectors [X2, X3, X4]:

o In-plane edge connector [X2]: for connection to the TLE4973 sensor board.

o Exposed side connectors [X3, X4]: for optional connection of sensor signals (e.g. from modules,
probing etc.).
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2.2.3 PCB Layout

The design described in sections 2.2.1 and 2.2.2 is physically implemented in PCB technology using a standard
process with following characteristics:

e PCB material: FR4.
e Copper: 4 layers Top/Innerl/Inner2/Bottom, 35um thickness each.
e 45-degree chamfer on connector side.

Figure 17 MCU Board PCB Layout
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2.2.4 Bill of Materials

Table 3 TLE4973_MS2GO kit MCU Board bill of materials
Designator Description Quantity Assembled on PCB Infineon Part
C1,C2,C4,C101,
€102, C103, C104,
C105, C106, C201 100nF 0402 10V 10% 10 | YES NO
C107,C202 10uF 0603 10V 10% 2 | YES NO
C108 4. 7TuF 0603 10V 10% 1| YES NO
C109, C110 15pF 0402 10V 10% 2 | YES NO
D1 ESD8VOL2B-03L 1| YES YES
D2 BAS3010A-03W 1| YES YES
IC1 XMC1100_VQFN24 (Target MCU) 1| YES YES
IC2 XMC4200_VQFN48 (Debugger) 1| YES YES
IC3 IFX54211 MBV33 1| YES YES
LED101 LED GN CHIPLED_0603 1| YES NO
MUX MAX4624EUT+21-0058I-L 1| YES NO
0CD1 LED RED CHIPLED_0603 1| YES NO
PWR1 LED GREEN CHIPLED_0603 1| YES NO

BSL308C,

Q1 SOP95P250X110-6N-1-V1 1| YES YES
Q101 12MHz NX3225_2 1| YES NO
R1, R109 10k 0402 10% 2 | YES NO
R2,R17 1k 0402 10% 2 | YES NO
R4 560R 0402 10% 1| YES NO
R5, R6, R12, R15,R16 | 10k 0402 1% 51| YES NO
R7 4Kk7 0402 10% 1| YES NO
R8 680R 0402 10% 1| YES NO
R10 5k 0402 1% 1| YES NO
R11, R13, R14 15k 0402 1% 3| YES NO
R101 680R 0402 10% 1| YES NO
R102,R103,R104 100R 0402 10% 3| YES NO
R105, R106 33R 0402 1% 2 | YES NO
R107 1M 0402 10% 1| YES NO
R108 510R 0402 10% 1| YES NO
Sv1 PINHD 1x50 1| NO NO
X1 ZX62-AB-5PA_MICRO-USB 1| YES NO
X2 AVEX_EDGE10 1| NO NO
X3 PINHD_1X3_S2GO 1| NO NO
X4 PINHD_1X3_S2GO 1| NO NO
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2.3 In-Plane Edge Connector

The in-plane edge connector is used to establish the connection between the MCU board and the sensor board.
This is a 10 way open ended card edge connector with asymmetric keying which prevents matingin an incorrect
orientation.

The below figure shows the in-plane edge connector correct setup with the MCU and sensor board. Always
connect the two PCBs with all components facing the same side as shown in Figure 18.

Figure 18 In-Plane Edge Connector Top and Bottom Setup
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3 Current Sensor 2GO Evaluation Software

3.1 Safety precautions

Due to the design rules followed for high voltage application, the TLE4973_MS2GO kit can directly connect to the
output of any inverter stage like a half-bridge of MOS-FETs. All isolation is done in the TISON-8-5 package and no
further efforts are necessary.

The USB-connector is on the same ground as the sensor, and for this reason it is safe to connect the
TLE4973_MS2GO kit directly to the output-stage as long as the applications parameters are in line with safety
precautions limits.

When deciding to perform measurements outside of the safety precautions limits, consider adding additional
safety measures (e.g. USB isolation, supply isolation, thermal dissipation etc.).

3.2 Overview

This chapter describes all features and their usage of the XENSIV™ Current Sensors MS2Go Evaluation App in
correlation with the TLE4973_MS2GO kit. Please make sure that the evaluation kit is attached to the PC via micro-
USB cable before exploring next steps.

3.3 Startup Screen and Connecting to the Programmer

Figure 19 depicts the default screen of the evaluation application after startup.

The graphical user interface software will monitor all USB ports and check if any connected device matches the
signature of the evaluation kit. If a match is found, a new device will appear as depicted in Figure 19: “Port
COMx”. By selecting the device, the Graphical User interface will connect and flash the correct firmware for the
target microcontroller.

Note: If the target does not feature the latest firmware, the software will update it automatically.

B

Devices

’ Port COM12

Figure 19 Startup Screen
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The XENSIV™ Current Sensors MS2Go Evaluation App is a graphical user interface compatible with multiple board
types including TLE4971_MS2GO, TLI4971_MS2GO, TLI4971_S2GO0 and TLE4973_MS2GO evaluation kits. In the
next window, please make sure you select the correct hardware for this use-case: TLE4973.

Current Sensors MS2Go Evaluation App — o X
@ Select your sensor:
2 TLI4971 TLE4971 TLE4973

Figure 20 Hardware selection

34 Main Window and Graphical Elements

Once a sensor is selected from the hardware selection screen, the graphical user interface changes as it is shown
in Figure 21. The main functions are listed below and explained in detail in the following sections.

Chart settings

A

A

Live values and configuration labels

Current and OCD chart

A

B3 Current Sensors MS2Go Evaluation App 1 o0 x

Back to hardware selection

Continuous readout Start / Stop 4—‘— 2 Hig
5
EEPROM Map View button — [ o ———
i -

ADC data processing selection #—————— 1.0 Moving Aversge

Z| chart settings

Real time raw and processed values display « - 2 | ing tofrant [

[ Manually scale chart 7

v|?

Discard logged points button < ' Set Threshold [4] ?

Save logged points button

A

Logging enable button

Clear

| Curtent [A] lanalog Signal Qut V] Reference Voltage [V] Supply Voltage [V] 0cD VI
04 2380 2375 4689 33

" = -
togging || save[F) | | piscard (% | mosecsospmmonines tgsom-rssn

Figure 21 Main Window Description

3.4.1 Sensor Readout and Data Logging

Data acquisition can be started by pressing the corresponding “Start” button. The GUI begins plotting the real-
time current value (in ampere scale) and the OCD line status in the middle pane of the TLE4973_MS2GO kit
window. An example sensor readout for the TLE4973 is shown in Figure 22.
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High

OCD:33V

10,00

Chart settings

Bring to front | Aj| v|?
Manually scale chart 7.

Set Threshold [A] (10 |2
2

_Low
e Clear

i Current [A] Analog Signal Out [V] Reference Voltage [V] Supply Voltage [V] OCD [V]
0,36 2,426 2,380 4,776

_| Save@ H Discard[t;‘( ‘ Read rate=2044 [samples/ssc]  Log points=22.000

Figure 22 Data Logging and Readout Example - GUI

Current and OCD values together with the sensor’s configured Output Mode and Measurement Range are
displayed in the labels positioned on the top right corner of the view.

The list view situated on the bottom part of the GUI is used for displaying real-time raw and processed values:

e Computed current in amperes with two decimal places.

e AOUT voltage in volts with three decimal places.

e VREF voltage in volts with three decimal places.

e Sensor supply voltage in volts with three decimal places.

e OCD logic level translated to volts.

Chart settings placed on the right side of the plot allow the user to configure two settings:

e Manually scale chart checkbox: this setting will allow user to adjust the scale of the graph by scrolling

over it.

e Threshold checkbox: this setting will add an indication line on the plot to the value selected by user.
The user can decide if the acquired data needs to be logged and extracted in CSV format. By default, logging is
disabled in order to minimize RAM usage. The user can click on the “Logging” button, and if the state is changed
to “ON”, the software will save all acquired values in RAM. Please note that for protecting RAM usage, it is allowed

to store maximum 100.000 points - if this limit is reached, a pop-up window will notify the user and data logging
will be stopped.

After ending the measurement by clicking the “Stop” button, the user has the following options:

e Discarding acquired data, by pressing the “Discard” button.
e Savingacquired data to disk, in CSV format, by clicking “Save” button which will open the save file dialog.
The CSV format (Comma Separated Values) implemented in this tool uses as delimiter the semicolon sign “;”. If

the default separator of the operating system differs, the user may use the “column split by delimiter” function
of post-processing software (e.g. Microsoft Excel).
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The exported CSV file has the following structure:

e Header section: in this section, the software will log generic data as sensor name, timestamp, number of
logged points, acquisition frequency, user comment.

e Data section: each logged line consists of a data bundle containing: index, computed current, analog
output signal data, reference voltage, sensor supply and over current detection.

An example of the exported data is depicted in Figure 23.

A B c D E F G H
1 |Date [uni.27.mai.2024
2 |Time saving started 12.35.46
3 |Sensor name TLE4973
4
5 |Comment: Data acquistion TLE4973MS2GO
6
7
8 |Sample Index Current [A] Analog Signal Out[mV]  Analog Signal Out[LSB]  Reference Voltage [mV] Reference Voltage [LSB] Sensor Supply [V] 0OCD[V]
90 10,46 3044,8 0x8DB 17353 0x1292 47774 33
101 10,25 3050,2 0x8DF 1764,8 0x1314 4784,1 33
12 10,32 3030 0x8D0 1738 0x1294 4778,8 33
123 10,38 30314 0x8D1 17313 0x1289 4780,1 33
13 4 10,26 3036,8 0x8D5 1752,7 0x1305 47734 33
145 10,65 3051,5 0x8EQ 1720,5 0x1281 4769 4 33
156 10,55 3058,2 0x8ES 1736,6 0x1293 47814 33
167 10,8 3112 0x90D 1759,5 0x1310 4778,8 33
178 10,42 3056,9 0x8E4 17514 0x1304 4782,8 33
189 10,72 3063,6 0x8E9 1719,2 0x1280 4784,1 33
19 10 10,81 3054,2 0x8E2 1703,1 0x1268 4770,7 33
20 |11 10,58 3046,2 0x8DC 1719,2 0x1280 4785,5 33
21 12 10,78 30744 0x8F1 1723,2 0x1283 4782,8 33
22 13 10,79 3071,7 O0xBEF 1720,5 0x1281 47788 33
23 |14 11,02 3070,3 O0xBEE 1691 0x1259 4776,1 33
24 |15 11,29 3105,3 0x908 1691 0x1259 47814 3,3
25|16 11,26 31106 0x90C 1699 0x1265 4784,1 33
26 |17 11,38 31214 0x914 1695 0x1262 47814 33
27 |18 11,45 31133 0x90E 1681,6 0x1252 47707 33
28 |19 11,54 3146,9 0x927 1700,4 0x1266 47814 33
29 |20 11,54 3118,7 0x912 1674,8 0x1247 4772 33
30 21 11,28 3086,4 0x8FA 1673,5 0x1246 4780,1 33
3122 11,42 3109,3 0x90B 1677,5 0x1249 4785,5 33
32|23 11,68 3138,8 0x921 1676,2 0x1248 47774 33
33 24 11,76 3145,5 0x926 1670,8 0x1244 4785,5 33
3425 11,17 3091,8 0x8FE 1692,3 0x1260 4780,1 33
3526 11,86 3140,2 0x922 16574 0x1234 47694 33
36 27 11,74 31294 0:91A 16614 0x1237 4770,7 33

TLE4973 12-35-41 £t 1 O

Figure 23 Data Logging and Example - Exporting in CSV format

3.4.2 ADC data processing

The default setting for the firmware is to send raw ADC samples for interpretation. The user has the option to
change data processing in firmware and to apply a moving average over a fixed 16 ADC readings.

Applying the moving average is a way of smoothing ADC data. A fixed-size window is defined, and as new data
comes in, the oldest data is removed from the window, and a new average is calculated. This is achieved with a
circular buffer to keep the computational overhead low.

The user can change this setting by toggling the checkbox show in Figure 24. This setting is available only when
the readout is stopped.

| Sensor is: TLE4973

| Port is: COM13 High
| ‘ Start D ‘

i ’ EEPROM Map ﬁa?gg ‘

,| [] Apply Moving Average I 10,00
|

Select ADC data processing in firmware - Moving Average over 16 readings

OCD:33V

Figure 24 ADC data processing selection
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3.4.3 EEPROM Map and configuration

This section gives an overview of the programmable content of the current sensor and its software
implementation.

The sensor's nonvolatile memory (EEPROM) is organized in 16 bits registers which can be addressed individually.
The storage space is separated into two areas, user area with read/write access and the read only area [1].

Address lines from 40hex to 42hex contain the configuration parameters and are accessible for the user to be set
accordingtoindividual application requirements. The calibration coefficients stored in the addresses from 43hex
to 4Ahex cannot be modified by the user in case of internal current rail devices (PG-TISON-8 package), but only
in case of external current rail devices (PG-VSON-6 and PGTDSO-16 packages). Addresses from 4Bhex to 51hex
are not to be changed by the user. The last two lines, from address 52hex to 53hex, contain the chip ID [1].

When the user selects the “EEPROM Map” menu item, the window shown in Figure 25 will open. Here, the user
will see the content of the EEPROM of the current sensor in the TLE4973_MS2GO kit. Through the programming
feature of TLE4973, all the content is allowed to be modified and reprogrammed again.

Memory reload button < I TEPRON Viep = o X
| Select which memory to view: EEPROM lG ‘"Q"CRC“"”"’"°”SOK!
Content change textboxes < ; |
Memory Map
| s l1s 3 la]male] ol@lzl el [a] 3@l 0 Name
RT_VOTE| UART_ADDR OCD_DEGLITCH OP_MODE MEAS_RNG
Address® 1M ]o,1,0,1]0,0,0f0,0,1]1,1,0,0,0 MEASTRNG
RESERVED LATCH  UART_SPEED OCD_THRSH OCD_HYST Hexadecimal [0x0 .. Ox1F
Addess 65| o oo R o ol TR0 olol1lo,olol1L1 For t ]
Memory Map +——— ... 65 ssf_urw_u‘]),nujf_cc:;aTV_w RESERVED1 [XT_VRE CONFIG_CRC LS
ifiJofofolo,0 7]1,1,1,041,1,0,1 Decimal [0... 31]
Address 67 g G_BASE 3.0 24
I oo TN oAl 014001 0
G.TCTQ G_BASE9 4
Address 68 | IR R Iy 0L I it O 1 (0 i | o T R WP O SO
GTCTT lease A S.BASE30
Image Bitfield information
Measurement range (Sx) configuration:
+ Shex = S1;
« 6hex = S2;
Line or bitfield information + 8hex = S3;
« Ahex = S3.5;
« Chex = S4;
« Ehex = S4.5;
* 10hex = S5;
e A ons - CE Eo
Control buttons <«———| Write memory Export as csv| |Import from csv|
@ Less information
X i - Address lines from 40hex to 42hex contain the i ion p. and are ible for the user to be set according to individual
General information < - The calibration coefficients stored in the addresses from
- Addresses from 4Bhex to Slhex are not to be changed by the user. The last two lines, from address 52hex to 53hex , contain the chip ID.

Figure 25 Non-volatile Memory Map Window

The Memory Map view implements the next functionalities:

e Modification of a single bitfield or memory line: can be easily performed by clicking into the field section
and altering the content in the configuration textboxes (both hexadecimal and decimal values are
supported). Changes do not take place until the “Write memory” button is pressed.

e Reload button for memory refresh.

e Bitfield or memory line information is displayed in the bottom right corner of the view.
e General EEPROM information displayed in the bottom of the view.

e CRCrecalculations is performed in the background whenever the EEPROM is modified.

e Memory configuration export: The user has the option to export the current memory configuration (as
seen in the map view) as a .csv file by pressing the “Export as csv” button.
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e Memory configuration import: The user has the option to import a .csv file with the same format as the
memory and bring it in the Memory Map view with the option of altering and writing it. This function is
useful for writing full configurations of the sensor. An example of a memory configuration file is depicted
in Figure 26.

e Automatic detection and recalculation of wrong CRC in imported file.

e Integrity checks are performed before writing the EEPROM with new values as to prevent the user from
entering invalid values for the next bitfields: Output mode, Measurement range and DCDI data rate.

A B C
1 Date 27.05.2024
2 TLE4973_MS2go EEPROM Map
3
4 Comment: TLE4973 EEPROM
5
6
7 Address Name Value
8 64 EEPROM Line 64/0x40: UART and OCD settings. Output Operation Modes and measurement Range. 43064
9 |65 EEPROM Line 65/0x41: UART and OCD settings. OCD hysteresis and threshold. 1315
10 |66 EEPROM Line 66/0x42: Offset and gain ratiometricity, OCD fault disable, OCD disable, Polarity inversion. External VREF setting and CRC. 49645
11 |67 EEPROM Line 67/0x43: Offset, gain and stress temperature calibration coefficients. 63794
12 68 EEPROM Line 68/0x44: Offset, gain and stress temperature calibration coefficients. 60764
13 |69 EEPROM Line 69/0x45: Offset, gain and stress temperature calibration coefficients. 3744
14 |70 EEPROM Line 70/0x46: Offset, gain and stress temperature calibration coefficients. 2132
1571 EEPROM Line 71/0x47: Offset, gain and stress temperature calibration coefficients. 3173
16 |72 EEPROM Line 72/0x48: Offset, gain and stress temperature calibration coefficients. 0
27473 EEPROM Line 73/0x49: Offset, gain and stress temperature calibration coefficients. 8
18 |74 EEPROM Line 74/0x4A: Offset, gain and stress temperature calibration coefficients. 480
19 |75 EEPROM Line 75/0x4B: RESERVED 1 63737
20 |76 EEPROM Line 76/0x4C: RESERVED 2 60427
21|77 EEPROM Line 77/0x4D: RESERVED 3 32512
22|78 EEPROM Line 78/0x4E: RESERVED 4 36046
23 |79 EEPROM Line 79/0x4F: RESERVED 5 19520
24 80 EEPROM Line 80/0x50: RESERVED 6 40965
25 /81 EEPROM Line 81/0x51: RESERVED 7 55665
26 82 EEPROM Line 82/0x52: Chip ID1 21765
27 |83 EEPROM Line 83/0x53: Chip ID2 2905

Figure 26 Memory configuration file example

The memory configuration of the sensor is automatically parsed at the start of the software and after every
memory access. This function is used for automatic control and data interpretation:

e The voltage reference configuration is automatically controlled according to the Output mode and
external VREF configurations programmed in the EEPROM.

e The current computation is done according to the Output mode and Measurement range.

e Ratiometric calculations with regards to Sensitivity (S(Vpp) = S(5V) x%) are applied if both

configuration bits are set in the EEPROM (offset_ratio and gain_ratio), otherwise default selected
sensitivity is used [2].
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Appendix | - Hardware Revision History

4 Appendix | - Hardware Revision History

The chapters 2.1 and 2.2 of this document describe the current state of the hardware: revision V1.0. This
APENDIX will highlight the main hardware modifications implemented from revision 1.0 (first release) to the
current revision.
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5 Glossary
Abbreviation Description
MS2Go Magnetic Sensor to Go
PCB Printed Circuit Board
GUI Graphical User Interface
EEPROM Electrically Erasable Programmable Read-Only Memory
OCD Over Current Detection
UsB Universal Serial Bus
DUT Device Under Test
HV High Voltage
LED Light Emitting Diode
MCU Micro-Controller Unit
DCDI Digital Control Diagnostic Interface
AN Application Note
SW Software
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6 References

[1] Infineon-TLE4973_magnetic_current_sensor-UserManual-vxx_xx-EN

[2] Infineon-TLE4973-RE35x5-S0010-DS-vxx_xx-EN; Infineon-TLE4973-RxxxT5-S0010-DS-vxx_xxEN; Infineon-
TLE4973-xE35x5-S0001-DS-vxx_xx-EN; Infineon-TLE4973-xxxxT5-S0001-DS-vxx_xx-EN
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Document Date of release Description of changes
version
V1.0 2024-05-29 Initial version
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IMPORTANT NOTICE

The information contained in this application note is
given as a hint for the implementation of the product
only and shall in no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application. 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) with respect to any and all information
given in this application note.

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 contair
dangerous substances. For information on the types
in question please contact your nearest Infineor
Technologies office.

Except as otherwise explicitly approved by Infineor
Technologies in a written document signed by
authorized representatives of Infineor
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof car
reasonably be expected to result in personal injury.
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