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About this document

Scope and purpose

Infineon’s magnetic current sensor MS2Go evaluation kit is a low cost 2GO kit which enables the user to quickly
evaluate the TLI4971 current sensor. The TLI4971 Current 2go Evaluation kit is offered in two configurations, such
as Magnetic Sensor 2Go (MS2Go) & Shield 2Go (S2Go) kits.

The following key aspects are discussed in this document.

- Sensor board description & schematic
- Sensor Shield board description & schematic
- MCU board description & schematic
- Current2Go Evalkit GUI description & installation procedure
- GUIl operation with MS2Go kit in electric drive application example
- MS2Go, S2Go kit and companion board order information
- MS2Go and S2Go kit use cases
- Typical application setup using MS2Go kit
o To modify the current sensor parameters such as operating mode, sensitivity, over-current
threshold and filtering time using volatile settings, as well as monitoring sensor signals

The programmer board is CE certified and to be used by the customer solely for the purpose of evaluation and
testing. It is 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

Smart Relay and socket applications

Welding machine applications

Application Note Please read the Important Notice and Warnings at the end of this document V1.0
www.infineon.com page 1of 31 2020-03-02



o _.
TLI4971 Current Sensor |nf|ne0n
The MS2Go & S2Go Kit User Manual

Introduction

Table of contents

ADOUL this dOCUMENTL.....cuiiieieiiniiireceiienteceececastestecsscascessessscsssasssssssssssssasssssssssssssssssssssassssssssssassasses 1
Table Of CONEENTES . ..cciiiiiiiiiiiiiiiietietnietietetessetstessetetassetssassecssassesssassecssassssssassssssassssssassssssassssesassssasas 2
1 L e T [T (oY TN 3
1.1 TLI4971 MS2GO CONFIGUIAtION c.veutiiieiieiieiirieeeriesier ettt sttt sttt sae s b e s b e besaesaesaensenaenaenassens 3
1.2 TLIA971 S2GO0 CONfIGUIATION..c.uietieiereeeteteeeetee ettt et e et et e s e st e sesse et e sse e s e sessnessesseessesseensenses 4
1.3 TLI4971 Current 2G0 EValuation Kit USE CASES .....ciuvueiiiiiieeiiiieee it citeee ettt e cesivee e cssverecssavaeeesnsvees 5
14 MS2GO & S2GO0 Kits FEALUIES....cceeeeeteeeiee et et ettt e et e e te e e te e ebae e sbe e s see s steesaseeenseesnseeesseesnseesnees 6
1.5 MS2Go & S2Go Kits Hardware and SOftWare OVEIVIEW ......ccueeeueviereeeeieicereeceee e eve e eeveeenaeees 7
151 HalAWAIrE OVEIVIEW...uvvieiieeriieeieiteeeieiteeeestteeeesttreeeebteeeessteeesestersesssbessesssssseessssassesssssssesssraesesssseses 7
1.5.2 SOTEWAIE OVEIVIEW ...e.eveeeteeieeeteeete et ete et esteesteeseeese e be e beesteessseessessseessessaesasssseasseensassaenssenssenssennes 7
1.5.3 Yoy LT (R 1 =1 L= ¥ o o TR 7
2 MS2G0o and S2G0 Kits DeSCriPtioN.....ccccceceiieiierececaitareececescsstossecscsssssssssscssssssssssssscassssssssscssces 8
2.1 SeNSOr Shield Pin DESCIIPLION.....ciiiiieeiecceecttect ettt rte e e s e s e s e s ste s beesraesaesstesnse e baeseesrassssesnsanns 8
2.2 MCU BOGI ...ccuvieieeieeiieeeeete et esteesteesteeeeeebeebe e be e beesssessseesseessaenbassbasssaessseessaessaentassssenssensseesseensensennsnes 9
2.3 [N-Plane EAZE CONNECLON ...cueiriiiiiiirteterieetee sttt ettt sat st e bt st et e st et e s bt st e besaaesbessaessenseensenses 10
2.4 Y] o[ o Tl 2o T-T (e IO T U O UURSURSR 10
3 Current SeNSOr EVAlUAtion SETUP ...cccveieeieierierreceececenteceecascatecsecascassessocsscassasssssscassassasssssssascas 11
3.1 LCT =T o1 TN =L TSR 11
3.1.1 File (DrOP dOWN MENU) ..ccctieiieietieieieeieeteete et este et estesteeeeeste s e easesseess e saessensessaensensesssensenssensensennsenses 15
3.1.1.1 QUIT oottt et e e eetre e e eetae e e eersaeeeeeabaeesessaasesessaasesessbaseeestaseeessaaeeessaeeeenareeesanrrneens 15
3.1.2 Settings (Drop AOWN MENU) ...eviriiieieiieiieieeientestentestet et et sbessesteste st et e st s st esessesbessensensensenesneesenne 15
3.1.21 VOLAtIlE SETEINGS .uveeureiirieiertetee ettt sttt et ettt st et s et et e st e st e besaaesbesaeensenses 15
3.1.2.2 EEPROM MAP cciiiiiiiiieeiieenieesiiessieeseteesseessseessseesosesssssesssseessnsasssssessssesssseesssssesssasssssssssssessssessns 18
4 APPENAIX | .iviiieiiniinireniniinesiesianiaesresiaessesrascaesssssssssssssssssssssssssasssessssssssssssassssssssssssssssassssssassanss 19
5 APPENAIX Il cariiianiniinienieieanioreecencasssssssscsssssssssscsscsssssssssscsssssssssssssssssssssssssssssssssssssssssssssssssssssass 25
6 GlOSSANY cuiuuiuiieineiaiietierneraenasiessecaesssssssessesassssssssessssssssssessesssssssssssssssessssssssssesssssessssesssssssassssses 28
7 RETFEIENCES 1iucuieniniaieiiecetenreceresrecoressecssassecssessocssassecssassessssssssssassssssssssssssssssssassssssassssssassssssasnas 29
REVISION NISTOrY..iuiiiiiiiniiiiiiiiiiaiiniiiiiieiieiiiseiaeiasiesietsecasssssessecassssssssessesssssssessessssssssssssssssssssssssssssses 30
Application Note 20f31 V1.0

2020-03-02



o~ _.
TLI4971 Current Sensor In f| neon
The MS2Go & S2Go Kit User Manual

Introduction

1 Introduction

The TLI4971 MS2Go and S2Go kits are budget-priced evaluation kits enabling the possibility to evaluate
the Infineon TLI4971 current sensor. Infineon’s magnetic current sensor available in two configurations, such as
MS2Go and S2Go kit.

Figure 1 TLI4971 Current Sensor 2GO Kit

1.1 TLI4971 MS2Go configuration

The 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) (see Figure 2).

- MCU board equipped with XMC1100 as target microcontroller and XMC4200 as debugger microcontroller.
This board implements the application circuit of the sensor (see Figure 2).

- Sensor shield, in addition to the MCU board, the sensor board can be connected to the shield. This PCB
only implements sensor application circuit & peripherals with connection pinout to XMC2go platform (see
Figure 2). XMC2Go board mounted on the sensor shield board using the pin headers attached in the
package.

- Zip lock bag with 2xM4 screws, 1 PCB edge connector (for connecting the sensor board to MCU board/
shield), and pin headers (male & female) to access data lines (see Figure 2).

- Disclaimer for safety precautions.

Application Note 30f31 V1.0
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TLI4971
Sensor Shield
% In-Plane PMOS
OCD1 Edge transistors
Connector MUX
MCU Board LEDs
Figure 2  MS2Go kit component list
1.2 TLI4971 S2Go configuration

The S2Go 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) shown in Figure 3.

- Sensor shield, in addition to the MCU board, the sensor board can be connected to the shield. This PCB
only implements sensor application circuit & peripherals + connection pinout to XMC2go platform shown
in Figure 3.

- Zip lock bag with 2xM4 screws, 1 PCB edge connector (for connecting the sensor board to MCU board/
shield), pin headers to access data lines (male & female) shown in Figure 3.

- Disclaimer for safety precautions.

TLI4971

> In-Plane

» OCD1

Edge
Connector
Sensor
Shield
Figure 3  S2Go kit component list
Application Note 40f31 V1.0
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The MS2Go Kit includes a GUI software that can be downloaded from the Infineon website. Table 1 shows the
S2Go & MS2GO kit order information.

Table1 Order Information
Type [ Name SP - Number
S2GO_CUR-SENSE_TLI4971 SP005345472
TLI4971_MS2GO SP005345474

The following chapters describe the different parts of the MS2Go kit, hardware connection, software installation
and clarifies how to use the graphical user interface (GUI) to do the first evaluations of the sensor in a particular
application. The MS2Go kit design meets the required clearance and creepage distances for high voltage
applications according to the TLI4971 specification. The sensor on the sensor board provides a galvanicisolation.
Please consider the safety precautions for high voltage applications as described in the enclosed disclaimer
document along with the delivered sensor kit. The communication between the current sensor and XMC2GO
board is provided through a connector called in-plane edge connector which has shown in the Figure 9.

1.3 TLI4971 Current 2Go Evaluation Kit Use Cases
The current 2Go kit can be used for different use cases as shown in the below.

- MS2Go kit use case with MCU Board (See Figure 4)
- S2Go kit use case with XMC2GO Board (See Figure 5)
- Sensor board alone (See Figure 6)

©+DH»

—

(cable not included in _~T——~ A& -~ )

the either MS2Go or
S2Go kit order)

PC running Windows 7 or newer

GUI provided by Infineon

Figure 4 MS2Go kit Use Case with MCU Board

The MS2Go kit can be used as independent evaluation kit by connecting sensor board with MCU board together
as shown in the Figure 4. The user has to 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 MS2Go kit used with Arduino shield by plugging the sensor board together with the shield board. It is

mandatory to have an XMC2go platform, which is not provided in the package. Programming can be done in
Arduino IDE by selecting the XMC2go platform.

Application Note 50f31 V1.0
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PC running Windows 7 or newer

Cable

(not included in the
S2Go kit order)

XMC290
(not included in the
S2Go kit order)

Arduino IDE

Figure 5 S2Go kit Use Case with XMC2GO Board

The sensor board can also be used as standalone in any customer application (eg. Interfaced with custom MCU

platforms, and lab equipment etc..
VDD pin to 3.3V.

.). In Figure 6, M4 screws are used to connect the primary current source and

M4 screw

Custom
Application

HW interface
(Supply, ADC, OCD

Figure 6 MS2Go or S2GO kit Use Case with Custom Platform

1.4 MS2Go & S2Go Kits Features

The Following section describes the main features of the MS2Go evaluation kit.
e USBInterface
Supply via USB cable

Oscilloscope functionality
- Real-time roll-mode

Support for all TLI4971 different output modes

RAM programming support, after powering down the sensor, the programming is lost.

Automatic detection of a sensor board

Application Note 6 0f31
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1.5 MS2Go & S2Go Kits Hardware and Software Overview

1.5.1 Hardware Overview
The MS2Go and S2Go kit contains the following items:

e The XMC2GO board contains (Neither MS2Go nor S2Go contains this board, needs to order separately)

- XMC1100 Infineon target micro-controller
- XMC4200 on-board debugger microcontroller running a SEGGER Jlink debugger

e In-plane edge interface connector

e Sensor shield board

e MCU Board (Not included in the S2Go kit order)

e |[solator board (Not included in the either MS2Go or S2Go kit order): This board might be required if the
customer required reinforced HV application s.

e Sensor board

e USB Cable (Notincluded in the either MS2Go or S2Go kit order)

e Disclaimer and Safety precautions document

1.5.2 Software Overview

Please download the required software from Infineon website. For further information about the software
installation please refer to the Section 1.5.3.

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

This software was designed to be used with Windows 7 and Windows 10. It is compatible with both 32-bit and 64-
bit systems. Other versions may also work, but have not been tested. The MS2Go & S2Go kit will work with GUI
version 1.0.0 and onwards.

1.5.3 Software Installation

The following description guides through the installation procedure of the free evaluation software for the
MS2Go & S2Go kit through the following steps:

o Before proceeding further, please get the Admin Rights to proceed with the installation
e Download the required software from the Infineon website.

e Connect the MS2Go kit via the USB link to your PC (see Figure 11).

e Extract the GUI software from Current2GoEvalkitX.X.X.zip file to local folder

e To start the installation double click on the “Current2GoEvalkitX.X.X.exe” ([see folder .../
Current2GoEvalkitX.X.X.zip] and proceed as discussed in the Appendix.

o Afterthe successful completion of the installation, to start the GUI software, go to Windows Start button and
select the “Current2GO”.

Application Note 7of31 V1.0
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2 MS2Go and S2Go Kits Description

The MS2Go and S2Go kit contains the following main components as discussed in the section 1.1 & 1.2, which are
the ready-to-use printed circuit boards (PCBs).

e Sensor board

e Sensor Shield board

e MCU Board

¢ In-plane edge connector

Note: The MS2Go & S2Go kit automatically detects the different types of Infineon Current Sensor EVAL
boards connected to the programmer

2.1 Sensor Shield Pin Description

The sensor shield pins can be used to extend the evaluation board or perform measurements on the TLI4971.
Figure 7 shows the sensor shield pin description in the board. The pinning table is also printed onto the bottom
side of the PCB. The pin header can be used to access directly the magnetic current sensor pins which are
described in Table 2.

P0.6 NC P0.5 AQUT
P0.7 NC P0.0 OCD1
P0.8 NC 3V3
P0.9 OCD2 GND
P0.14 MUX_SEL P2.11 NC
P0.15S_ON P2.10 NC
P2.0 NC P2.9 AQUT
P2.6 NC P2.7 VREF
NC
Figure 7 Sensor Shield pin description

The sensor shield will connect the sensor board to the XMC 2Go microcontroller board or any other compatible
platform. The shield contains:

- Two BSL308PE dual package PMOS transistors (1,3) used for:
o Switching ON/OFF the sensor supply,
o  Switching ON/OFF the sensor supply LED (LED1) (5)
o  Switching ON/OFF the overcurrent indicator LEDs (4).
- MAX4624EUT / STGT19STR Analog MUX (2) is used to select an external or internal sensor voltage reference.

The magnetic current sensor pins description and the corresponding sensor shield pins are shownin Table 2. The
sensor shield board schematic has shown in the Figure 33 in section 5.

Application Note 8of31 V1.0
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Table 2 Sensor Shield Pins Description
TLI4971 pin | Pin name on board | Header (J6) Pin | Sensor pin description
number
1 VSENS - Supply Voltage (VDD) pin of TLI4971
2 GND -- Ground pin of TLI4971
3 VREF P2.7 Reference Voltage pin of TLI4971
4 AOUT P0.5 Analog Output Voltage pin of TLI4971
5 0CD1 P0.0 Over Current Detection (OCD1) pin of TLI4971
6 0CD2 P0.9 Over Current Detection (OCD2) pin of TLI4971
NA MUX_SEL P0.14 To select an external or internal sensor voltage
reference.
NA S_ON P0.15
2.2 MCU Board

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:

- One XMC4200 microcontroller running a SEGGER Jlink license for debugging (see ‘1’ in Figure 8)
- One XMC1100 microcontroller used as target MCU (see ‘2’ in Figure 8)

- MAX4624EUT / STG719STR Analog MUX (see ‘3’ in Figure 8) is used to select an external or internal sensor
voltage reference.

Also, it contains two BSL308PE dual package PMOS transistors (see ‘4, 5’ in Figure 8) used for:

- Switching ON/OFF the sensor supply
- Switching ON/OFF the sensor supply LED (see ‘7’ in Figure 8)
- Switching ON/OFF the overcurrent indicator LEDs (see ‘8’ in Figure 8).
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. The MCU board schematic has shown in the Figure 33Figure 35
in section 5.

Figure 8  MCU Board Description

Application Note 90f31 V1.0
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2.3 In-Plane Edge Connector

The in-plane edge Connector is used to establish the connection between the sensor shield board and the
sensor board. The below figure shows the in-plane edge connector correct and incorrect setup with the sensor
shield and sensor boards. Always connect the two PCBs with all components facing the same side as shown in
the Figure 9.

In-plane Edge
Connector

Sensor Board

OK

Sensor Shield

Figure 9  In-Plane Edge Connector Setup with Sensor Shield

2.4 Sensor Board

The current sensor (see ‘3’ in the Figure 10) is placed on a board with two M4 screw connectors (see 2 &4’ in the
Figure 10) 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 (see ‘1’ in the Figure 10). The sensor board schematic has shown in the Figure 34 in
section 5.

Top Side Bottom Side

Figure 10 Sensor Board Top and Bottom View

Application Note 10 of 31 V1.0
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3 Current Sensor Evaluation Setup

Figure 11 shows an example measurement setup on how to connect the MS2Go & S2Go kit via USB connector to
a PCor laptop in a single phase inverter for motor drive application. The user can vary the sensor parameters for
external field and sensitivity compensation using programmer board and GUI software.

Software GUI
Current2Go Evalkit @Ee_oj! Recom mended
Isolator for HV
applications

S$2GO Kit

Phase Current/
Voltage
Measurement

IGBT Stage

Microcontroller

TC27x
Power
Supply

DG Link Capacito

HV Battery

-

Figure 11 Test Setup Example with MS2Go Kit

3.1 Graph View

The GUI for MS2Go kit allows the user to interface and communicate with the connected current sensor. Once
the testsetupis done asshown in Figure 11, the user has to open the GUl software and it will start communicating
with the hardware. If the connection is successful then the XMC Device: COM6 window which has shown in the
below will display on the monitor.

o If the MS2Go kit is connected to a PC through the USB cable and the connection is successful, then a window
called “Current2GO EvalKit” will pop up as shown in Figure 12.

Application Note 110f31 V1.0
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Current2Go EvalKit - O b4

File  Settings Help

Current2Go EvalKit Cinfineon

Programmer
MC Device: COME

REAEREKR

Sensor
Mame

Start

Figure 12 Log and Evalkit Software Window

e Select the “XMC Device: COM6” option in the “Programmer” dialogue box as shown in the below Figure 13
which is highlighted with red color box.

Current2Go EvalKit - O X

File  Settings Help

Current2Go EvalKit Clnfineon

Programmer
AMC Device: COME

Sensor
Mame

Start

Figure 13 XMC Device Selection

Application Note 12 of 31 V1.0
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Click with the left mouse button on the symbol that is marked with a red color box in Figure 14 to establish
the connection with the MS2Go kit.

KMC Device: COME — O =
File  Settings Help
Current2Go EvalKit Infineon

Programmer

HMC Device: COME

SE-| Connect to the selected programmer, i

MName

| Start |

Figure 14 XMC Device: COM6 window: Establish Connection

Then click on the button which is highlighted in red color box of Figure 15 to select the sensor from the

[ ]
selection menu and then click on the sensor name (For ex: TLI4971) which is highlighted in orange color box.

AMC Device: COME — || =
File: Settings Help
Current2Go EvalKit Infineon

Programmear
-#HMGC Device: COME

| # | x| o]
Sensor
Mame
TLI4571

Figure 15 XMC Device: COM6 window: Sensor Selection

Application Note 130f31 V1.0
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o After that the following window will pop up if the software is successfully installed (see Figure 16). Then click
on the “Start” button, which is highlighted in red color box, to perform the measurements on the connected
sensor.

XMC Device: COMB - O x

File  Settings  Help

—
Current2Go Evalkit Infineon
Programmer [] Enable G 5 -
SHMC Device: COME . nable Lursarsnap Index  Current [A] Analog Sign... Referen.. |
Sensor
120 —— Current [4]
| # [ =] o] o
Sensor
Mame 72
-
43
| Start ||
24
) 4]
£ >
Save Clear

Figure 16 XMC Device: COM6 window: successful connection with Sensor

e When the user click on the “Start” button then the GUI starts real time graph for plotting the current value(in
ampere scale) and OCD line status in the middle pane of the Current2Go Evalkit window, and displays offline
acquired values (current computation, AOUT/VREF voltage, OCD states) , as shown in the below Figure 17.

Also, either it is possible to save or clear the data by using the “Save” or “Clear” buttons respectively that are
highlighted in red color boxes which are on the bottom right side of the XMC Device: COM6 window.

The user can click on at any point on the plot window and the respective cursor data will be shown in the
small box that is highlighted in red color box which has shown in the bottom right corner of the plot window

Current2Go Evalkit nfineon
E | [ e
—— —
Save Clear
Cursor data display

Figure 17 XMC Device: COM6 window: Save and Clear options
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e Finally, click with the left mouse button on the symbol that is marked with a red color box in Figure 18 to
disconnect the MS2Go kit from the PC.

XMC Device: COME — m} X
File Settings Help
—
- .
Current2Go Evalkit Infineon
Programmer
E Enable Cursor Snap Index  Current[A] Analeg Sign... Referen. ™
Sensor 2018 0,18 1853 20,15
8017 0,73 17,73 10,48
120 —— Current [4]
8018 0,18 1853 20,15
| | ’« Il L] | 96 8018 0,16 18,53 20,15
- s020 0,18 1853 20,15
Sensor ‘ Disconnect from the selected programmer. -
Name . " 8021 0,89 18,53 9,67
= 2022 0,18 1853 20,15
L4871 = <
48 8023 0,08 1853 19,34
Start 8024 0186 18,53 20,15
24 8025 0,18 1853 20,15
8026 0,16 18,53 20,15
o Al 8027 0,16 18,53 2015 v
< >

Save Clear

Figure 18 XMC Device: COM6 window: Disconnection Button

When the data acquisition is stopped, the user can zoom on the chart using the mouse scroll. At the bottom right
corner of the XMC Device: COM6 window, the user has the option to save the acquired data by clicking the “Save”
button in the sensor panel. A save menu will pop-up: enter the path & file name as .CSV and save your data. The
.CSV file may be open in Microsoft Excel and post processing of data can be done.

The left pane of the XMC Device: COM6 window displays buttons and selection boxes to connect or dis-connect
the MS2Go kit as well as a refresh button.
3.1.1 File (Drop down Menu)

The following menu items are available in the “File” Drop down Menu.

3.1.1.1 Quit

To Close the Current Toolbox Window

3.1.2 Settings (Drop down Menu)

When the user left clicks on "Settings (Drop down Menu)" in " XMC Device: COM6 window", then it shows the
following menu item (see Figure 21).

1. Volatile Settings menu item is used to modify the sensor parameters
2. EEPROM Map menu item is used to display the sensor parameters

3.1.2.1 Volatile Settings

When the user selects the ‘VolatileSettings’ menu item, the window shown in Figure 19 will open, here, initially
the user will find the existing configuration file which is “EEPROMContent_default.xml”. This file is automatically
generated by the Software (SW) based on the preprogrammed EEPROM settings in the sensor. This main window
components are described as follows.

Application Note 150f31 V1.0
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“Configuration Files” pane list (see ‘1’ in Figure 19) all configuration files are automatically stored under
Users/<CurrentUser>/AppData/Local/InfineonCurrent2GoTemp\ConfigFiles. All XML files at this location
will be parsed by the SW and checked if it is a valid sensor configuration.

“Configuration Explorer” pane (see ‘2’ in Figure 19) displays the parameters stored by the configuration file
(name, description, sensor parameters).

“Delete Config File” (see ‘3’ in Figure 19), by pressing this button, the configuration file will be physically
deleted from the disk and from the list.

“Create New Config File” (see ‘4’ in Figure 19), by pressing this button, a new window will pop-up allowing
the user to create a new configuration file which has shown in Figure 20.

“Set as Default Config file” (see ‘5’ in Figure 19), by pressing this button a new configuration file - as copy
of the selected one, named “default_config.xml”. If this configuration is found at startup, it will be
automatically loaded into the sensor RAM.

“Use Config File” (see ‘6’ in Figure 19), by pressing this button, the configuration parameters will be set into

the RAM of the sensor.

ol VolatileSettings

™ | Configuration Files wr&r
EEPROMContent defautt xml EEPROMContent_default.cml
Default corfiguration file - generated each time you open the EEPROM Map
window . it consist of the programmed EEPROM values, and the content is NOT
volatile
Parameter Value [DEC] Description 63
CCD1 Enable 1 Enabled
QCD2 Enable 1 Enabled
QOCD1 Deglitch 1] Onz (disabled)
QCD2 Deglitch 0 On= (disabled)
Operation Mode 0 Semi-differential {bidirectional)
Measurement range b 51 [+/-1204]
0CD1 threashold 63
0CD2 threashold 63
QCD comparator hyst... 2
Ratiometric offset 0 Disabled
Ratiometric gain 1] Dizabled W
£ >
'; Delete Create Ne )
D | Config File Config Fi EEF reference: |ENCDD5FFF2E'>BFA22F‘ICF1 JASDACFDFSAFBFSEB21CA0BFM

Set as Default Config file

5 6

I lUse Config File I

Cancel

Figure 19 Volatile Settings Window

The following Figure 20 shows the new configuration file creation flow to modify the existing current sensor
parmeters, where all text fields (name / description) shall have a value in the below shown figure. All selection
boxes such as deglitch, Operation mode, measure range, threshold, VREF value shall have a selection. Finally,
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press “Create Configuration” button to save the parameters into a XML configuration file. This configuration is
now accessible in the “Volatile Settings” window.

52 NewConfigForm - O X
Configuraticn File Name: ||
Configuration
description:
OCD Enable: [] OCD1 Enable [J OCD2 Enable
OCD Deglitch: 0CD1 Deglich selec ~ | [0CD2 Deglich selec!
Operation Mode sclect v
Measurement Range: select - . .
OCD Threshald OCD1threshold.  ~ |[OCD2 threshold v Intlal win dOW
OCD hysterezis OCDV2 Comarator Hysterzis [0.18]: [ |2
Ratio offset/gain [] Ratio_offsetenable [ ] Ratic gain enable
OCD2 fault only [] Enable
avV5_sd: ] Enable
Viref low power: [] Enable
External VREF value: ‘select... “
Create Configuration Cancel
a9l NewConfigForm - m] x
Configuration File Name: TestFullyDifferential
G lg)sélgg full differential capabilities of the sensor
description:
OCD Enable: OCD1 Enable 0CD2 Enable
0CD Deglitch 10000 | [2000ms >
Operation Mode Fully-Differential v
Measurement Range: 56: +/- 25 - . . .
00D Threshold o S A S After configuring to new settings
QOCD hysterezis: ‘0CD1/2 Comarator Hysterzis [0..151:  [7 -
Ratio offset/gain [] Ratio_offset enable [ ] Ratic gain enable
0CD2 fault only [] Enable
av1VE_sd [ Enable
Vref low power: [] Enable
External VREF value: -
Create Configuration Cancel
4
851 VolatileSettings - [m) X
Configuration explorer
TestFully Differential xml
TostFul Diferertialon] testing full dfferential capabilties of the sensor @258
Parameter Value [DEC] Description "
OCD1 Enable 1 Enabled
0CD2 Enable 1 Enabled
OCD1 Deditch 2 1000ns H . H
oo 4 2200 Updated new configuration file
Operation Mode 1 Fully-differertial
Measurement range 24 56 [+/-254]
OCD1threashoid 9
OCD2threashold 6
OCD comparator hyst... 7
Ratiometric offset 0 Disabled
Ratiometric gain 0 Disabled v
< >
Comiafie || CataFie | EEProience
Set as Default Cenfig file Use Config File Cancel

Figure 20 New Configuration File Creation

After creating the new configuration file, user can select it as ‘Use Config File’, which means it is stored in the RAM
and deleted once the GUI is closed, or ‘Set as Default Config file’, which means it acts as stored in the EEPROM
and retains the new configuration data even the GUI is closed. The newly created file called default_config.xml
is displayed in the ‘Configuration Files’ pane of the ‘VolatileSettings’ window as shown in the above figure.

V1.0
2020-03-02

Application Note 17 of 31



o~ _.
TLI4971 Current Sensor In f| neon
The MS2Go & S2Go Kit User Manual
Current Sensor Evaluation Setup

3.1.2.2 EEPROM Map

In EEPROM mapping each address contains 16 bits and group of bits are assigned to different variables as shown
in Figure 21. The EEPROM Memory map pane is highlighting the programmed EEPROM content bit by bit, field by
field or line by line. No modifications are allowed in this window as the volatile settings shall be used to modify
these parameters listed in the EEPROM Map. For further details please refer to the application note
AN_TLI4971_ProgrGuide.

For further information about Address 0 .... Address 17, which are shown in the EEPROM Mapping Window, please
refer to application note AN_TLI4971_ProgGuide.

" EDPRDM ki - a =
EEPROMMemory Map
TLMGTE 3 [0 w [0 W v ' ¥ O > . 3 F v .
Agdress 0 1 1 3 ] ] [] ] ] ] [l (] [] [ 1 [ 1 050000
DC02_EN 1 1 1 1 1 [ [ 1 1 1 1 1 ] o 1 [}
oo En 0 [] (] [ [] [ [] (] (] 1 1 [] 1 ] [ ] E:""’
TR0 _DEGLITCH 1 1 1 1 L] L] ] L] L] L] 1 L] L] ] 1 a
oF_wEDt [ 1 1 1 (] o (] 1 1 1 ] (] 1 1 ' i |
MERS_RNG (] [ [] 1 ] (-] 1 1 1 a 1 (] 1 (] [ v T 3R ETale=y
= Aderess 1 1 1 0 1 1 [ ) o 1 1 o [ 1 1 [ 1 Q02 staver Enabbid
Aderess 2 ' ' o ' 1 ' I 1 - o ° " - 3 - o - C0? cghich e onfiguration vaks: Ons (dsakied)
RATIO_CFFSET H 5 5 5 o 5 o - - 1 - T - - - - - G0 degitch filer confhguration vale: Ons (disabied)
RATID A - Cieration Mode configuration vake: Sems-oferenal (bedimctional)
D02 FALT_OHLY a . L 2 L 2 L] L] 1 L L] 1 1 o o ! - Moasirment range confgubon: 51 (s 1204]
VT o ] [} ] ] 0 ] o 1 1 1 ] 1 ] [ 1 OO0 hreshold seting 53
VREF_LP_MODE_EW [ L] 1 o ] (] (] 1 1 1 (] (] (] 1 a (] OO Mvishold seileg 63
VREF_EXT [} (] [} ] (] (] (] o [} ] ] (] ] o [ ] DD dodmgibtine Pyshanesss sl 2
CONFIG_CRC 1 0 1 1 1 ] 1 1 o a a (] a a [ [} rabio Mse'nhvsableu
Aawess s i i 3 Tabo gun Disabled
= Aacress & : : : . : ! 8 3 4 & 8 s 2 OGO fail indration oriy: Desabied
1 o 1 o 0 1 a o 1 o o a 1 %
= Address § 1 s olkage 1.5 Disabiod
& 1 ! i Ll o 1 ! = : g B g -] - - Vet ow poswer mode: - Desabled
T [ 1 o o o ) ] 1 1 a o ] o o a [ - Exteral Vref sefteg 1 854
Address B
= EEPROM
e 10
gamma EEPROM Map P
¢y ap Pane _ _
= Aooress 13
ot Configuration Pane
= Acdress 15
Address 16

ks Pt
The choggiiching tmee of e cvsps-CLament channed 7 canibe 501 according 1o tabie bedow. The dessce standand sesing 15 0 (no addtonal
[dearyh

“settng d0. JBOOO coresponds to Ons delty | detut seting)
<settng d1. FRO0 coresponds b S0ns delay
sefting d2. Fb0i 0 coresponds 1o T delry
sty 43 F0i 1 comesponds.to 1500 delry

sl 4 3100 coresponcs 1o 2000ns del 2 0.7
siteg 45 3101 comesponds 1o 2500 delr 1 R— .
-Epttey 96 1110 comesponds 30 2000 doliy i

-selteg dT- T5111 Comesponds o 2500ns dediy I

-seftng 48 IB111 coresponds fo 3500ns delay o

-seftng ‘J‘Jolgblll (U’Wb'imﬂ(‘ﬂs 1

<uettng d10. 3111 comesponds 1a 15 ey [l

sottiog 411 3D111 comesponds to IS0 ey | 1] | |

fafteng 412 TB111 comesponds 1 1500 deliry
sitteg; 413 30111 cormirsponds ¥ 35000 deday :
stteng 414 T8 19 Comesponds 1 250005 dely 3

-safteg d15 3111 comesponds fo 2500 delay 0. b5 w S0

Info Pane Picture Pane

Figure 21 EEPROM Mapping Window
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e The following initial setup window will display. Click “Next” button to continue with the installation

——
EvalKit for TLI4971 Current P
m Sensor (Infll‘leon

The installer will guide you through the steps reguired to install Current 2Go Evalkit 1.0.0
O your computer.

>License

>Directory

>Confirm

= I nsta ” WARNING:This computer program is protected by copyright law and international
treaties. Unautherized duplication or distribution of this program, or any portion of it, may
result in severe civil or criminal penalties, and will be prosecuted to the maximum extend
possible under the law.

>Finish

Bit | | <Back || Nex>

Figure 22 EvalKit Installer 1.0.2 — Welcome

e Read through the license agreement carefully and continue the installation by selecting the check box of “/
accept the terms in the license agreement”, see orange color box in Figure 23. If the license agreement is not
accepted, then the installation will not continue to further steps. Click “Next” button to continue with the

installation
-
EvalKit for TLI4971 Current s
D:I Sensor (Infll‘leon

Important Note and Terms of Use -

>Welcome

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 clicking the acceptance
button °| 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, click the button *I do not
agree” and the installation procedure will not be started.

>Directory

1. Important Note:

>Confirm a THE INFORMATION GIVEN IN THE DOWNLOADED

DOCUMENTS IS GIVEN AS A HINT FOR THE IMPLEMENTATION OF
THE INFINEON TECHNOLOGIES COMPOMENT ONLY AND SHALL

NOT BE REGARDED AS ANY DESCRIPTIOM OR WARRANTY OF A
>|nstall CERTAIM FUNCTIOMALITY, COMNDITION OR QUALITY OF THE v

| accept the terms in the License Agreement

>Finish

| Bit | | <Back Next >

Figure 23 EvalKit Installer 1.0.2 — License Agreement
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e Then the installer will prompt for the installation folder. Accept the default one or use another directory by
selecting the “Browse” button as shown in orange color box of Figure 24. Also, select the check boxes of “Add
Desktop Shortcut” and “Install Jlink”. Click “Next” button to continue with the installation

——
[ EvalKit for TLI4971 Current L
| Sensor ( |I‘IfII‘IEOI'I

The installer will install Current 2Go Evalkit 1.0.0 to the following folder.

>Welcome o _ . . :
To install in this folder, click "Next”. To install to a different folder, enter it below or
click "Browse”.

>License

|C:'-.Program Files {x86)\Infineon Technologies\Cumrent 2Go Evalkit | Browse...

- i Desicep Sherieu

[ Install JLink
>C0nfi m MNET Framework Version 4.5 or later already installed
>|nstall
>Finish
| Exit | | <Back || nNem>

Figure 24 EvalKit Installer 1.0.2 — Select the installation folder

e Click “Install” to begin the installation which shown in Figure 25 (Red Color box). The installation will

continue if you have the admin rights otherwise the installation might be aborted without completing the
installation.

——
[ EvalKit for TLI4971 Current £
| Sensor ( II‘IfII‘IEDH

= Click "Install™ to begin the installation. Click "Back” to review or change any of your
Welcome installation settings. Click "Cancel” to exit the wizard.

>License

>Directory

>|nstall

>Finish

| Eit | [ <Back || instal

Figure 25 EvalKit Installer 1.0.2 — Confirm Installation
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——
EvalKit for TLI4971 Current 'i I:"
Setup Wizard has successfully finished
}Welcome Click "Finish" to exit.
>License
>Directory
>Confirm
>|nstall

- Eit | | <Back || Finish

Figure 26 EvalKit Installer 1.0.2 —Installation Completed

e Thesoftware installation will only complete if the user install the SEGGER Jlink debugger software in parallel
to the GUI software installation. Automatically, the software will prompt the welcome window to install the
Jlink software as shown in the below Figure 27. Click “Next” button to continue with the installation.

ﬂ SEGGER - J-Link VE.00e Setup — x

Welcome to SEGGER - J-Link
V6.00e Setup

Setup will guide you through the installation of SEGGER -
J-Link V&, 00e,

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.

Click Mext to continue.

Veeoeen
SEGGER

i

Mext = Cancel

Figure 27 SEGGER JLINK Drivers — Welcome

Application Note 210f31 V1.0
2020-03-02



TLI4971 Current Sensor
The MS2Go & S2Go Kit User Manual

Appendix |

infineon

Read through the license agreement carefully and continue the installation by accepting it (see orange color
box of Figure 28). If the license agreement is not accepted, then the installation will be aborted. Click
“Next” button to continue with the installation.

E SEGGER - J-Link V&.00e Setup —

License Agreement
Please review the license terms before installing SEGGER. - Jink V&, 00e.

Press Page Down to see the rest of the agreement.

e e nae T s e mm g e e =SSy

from any cause beyond its reasonable control.
(a) The relationship between Licensar and Licensee is that of independent contractors
and neither Licensee nor its agents shall have any authority to bind Licensor in any way.
(h) If any SEGGER. professional services are being provided, then such professional
services are provided pursuant to the terms of a separate professional services
agreement between the parties. The parties acknowledge that such services are
acquired independently of the product licensed hereunder, and that provision of such
services is not essential to the functionality of such product.

© 2004-2014 SEGGER Microcontroller GmbH & Co. KG

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install SEGGER - Jlink V&.00e.

< Back I Agree Cancel

Figure 28 SEGGER JLINK Drivers — License Agreement

e Select the check boxes as shown in the highlighted orange color box of Figure 29 and click “Next” button to
continue with the installation.

E SEGGER - J-Link V&.00e Setup —

Choose optional components
Choose optional components to be installed.

Choose optional components that should be installed:

Install USE Driver for J-link

Choose options for creating shortouts:

Create entry in start menu
[] add shortcuts to desktop

Link

< Back MNext = Cancel

Figure 29 SEGGER JLINK Drivers — USB Driver Installation

Application Note

22 0f31

V1.0
2020-03-02



o~ _.
TLI4971 Current Sensor In f| neon
The MS2Go & S2Go Kit User Manual
Appendix |

e Then the installer will prompt for the installation folder. Accept the default one or use another directory by
selecting the “Browse” button as shown in orange color box of Figure 30. Click “Next” button to continue
with the installation.

ﬂ SEGGER - J-Link W&.00e Setup - 4
Choose Install Location J
Choose the folder in which to install SEGGER - 1-Link V&.00e. Link

Setup will install SEGGER - J-Link Y&.00e in the following folder. To install in a different folder,
dick Browse and select another folder. Click Install to start the installation.

Destination Folder

| C:'\Program Files (x88)\SEGGER\ILink_Val0e Browse. ..

Space required: 63.6MB
Space available: 141, 1GB

< Back | Install | Cancel

Figure 30 SEGGER JLINK Drivers — Confirm Installation

o Click “Ok” button to complete the Jlink driver installation which has shown in the below Figure 31.

ﬂ SEGGER J-Link DLL Updater V&.00e X

The following 3rd-party applications using JLink&RM. dll have been found:

Select the ones pou would like ta replace by this version.
The previous verzion will be renamed and kept in the zame folder, allowing manual 'undo'.
In caze of doubt, do not replace existing DLL[z].

You can alwayps perform this operation at a later time wia start menu.
Cancel

Figure 31 SEGGER JLINK Drivers — End of Installation
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e Click “Finish” button which has shown in the below Figure 32 to complete the Jlink driver installation.

E SEGGER - J-Link VE&.00e Setup —

Completing SEGGER - J-Link
V6.00e Setup

The latest version of the 1-Link Software & Documentation
pack can be found at the location linked belaw.

»ﬁ' SEGG ER J-Link Software & Documentation pack

Cancel

Figure 32 SEGGER JLINK Drivers — End of Installation

e Click “Finish” button which has shown in the below Figure 26 to complete the Evalkit software GUI
installation.

V1.0
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Current Sensor 2go kit TLx4971
Part2: Shield 2go
V2.0

PinHeader XMC1100

TSSOP-16 Pinout

I

PINHD Bx1 0.1

Pullup devices for GCD lnes

Sensor Supply switch { pawer LED

GND GND GHD

MUX1
MAX4624EUT+21-0058I-L

ML for el VREF: dedall COM is HghZ
" pO | B St IN low anly o uriciectional mode

v con |-
GND ne |2

Debugging Device : 100-199 i
Tai

4 WDD_SENS divided by 2

GND

rget Device : 1-99 I .
rent -Sensog -2ggEkLY
Par12: Shield 2go

vz.8

urrentSensor2ga_SHigld

H6.86.2019 @9:47

[ 7 [

Sheets 1/1
]

Figure 33 Sensor Shield Board Schematics
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Current sensor 2go - TLx4971
Sensor Board
V2.0

fe s P7
Pl P21 -
vop |EX_VDD33 GND :::f o
g 51
~ND L0100 R < W S
GHb J_ VEEE P35 _,i‘:'\
vREF [ VREE GND ADnag rel_J ::ib PE6
aout Ps7_L..
aout =2 AOUT QCD2 Ps8_}. o
acol : AvY_EDGES
| 4 N UgE
ocpz =2 b2
oz =1 I | [&1] [a1]
ps1 (= N U$13 § e i el 3 §
TLx4arL  F ! - = —_
EI =:|': §:|'_ I
GND GND GND GND GND
ochD
JP1 JP2
GND | ocpz | ocD?
YEEF | AQUT |
wonas | acnt |
Figure 34 Sensor Board Schematic
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- L = L - L B . = . o L . L o
it i bbbty ittt anoinis it delnlstsin el a
i | On-board Debugger including a UART to USB Bridge '
I . i i
i i i
i TLI4971 2go kit (MS2go) ; .
| i Canfigure wiggler-P0.5 as USIC_Tx bul anly acthe while X-5py funcion is selected i
! X M C 1100 . V F N 24 ! Canfigure wiggler-P0.4 as USIC_Rx but anly Sctve while X-spy function s selected |
i | i
Al | I n Q | Detiug Connection Cancept T
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| V2 0 ! SWDDIR  GPIO-PLI !
| . I MISO X081 d I
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i i SPISke 1 |
Hi | cs M DX20-P2.3 |
! 1 CLE N DXiAE2d i
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| i :
' | ADC |
| i AN PLan I
i i
H ! UARTZ [DM2) UICD !
| [ M— DXOA-POA |
1 [ O DOUTO-FD5 i
I ! TX_ENABLE  GPIO-PD7 [
H ! TRAETVEX  GPIO-PLE !
| ! Analag i
I i
! i RESETH EPI0-POI I
| | ERIC | ED IG_LED# GPIO-P02 |
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Figure 35 MCU Board Schematic
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6 Glossary
Abbreviation Description

S2Go PROGRAMMER Shield to Go Programmer

MS2Go Magnetic Shield 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

EXT Exit

AN Application Note

SW Software
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