How to use evaluation kit software
TLE4999

About this document

Scope and purpose

Infineon

This document describes how to use the TLE4999 linear Hall evaluation software in combination with the
PGSISI-3 evaluation kit hardware. Additional information for the correct sensor parameter setup is provided in

the TLE499913 and TLE4999C data sheets and user manuals.

Intended audience

This document is intended for anyone who wants to use the linear Hall TLE4999 evaluation Kit.

Evaluation kit software quick start
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Figure 1 Evaluation kit software quick start
¢ 1) Plug the sensor into the satellite board.
e 2) Attach the satellite board to the TLE4999 EvalBoard.

e 3) Plug the power supply to the PGSISI box.

e 5) Connect the PGSISI box to the evaluation kit software.

e 6) Select the attached sensor (PSI5 or SPC). The software detects automatically the correct setting.

)
)
)
e 4) Establish USB connection between PGSISI box and PC.
)
)
e 7) Start the communication to the sensor.
)

e 8) Measurement data is displayed in the graphs and log.
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1 TLE4999 evaluation kit hardware

The evaluation kit consist of several parts. Basis of all variants is the PGSISI box which is directly connected to
the computer via USB. Depending on the used sensor, either the PSI5 or the SPC satellite board is attached to
the PGSISI box to communicate with the sensor.

1.1 PGSISI box

The PGSISI box is connected to the computer and to a power supply to provide the communication between
the sensor and the evaluation software.

(infineon

PGSISI-3

Figure 2 PGSISI box with power supply and USB cable

1.2 TLE4999x EvalBoard

To use a TLE4999 satellite board with the PGSISI box, the EvalBoard is necessary as bridge. It is directly
connected to the PGSISI box and offers multible connectors for up to 2 PSI5 or SPC sensors.
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Figure 3 TLE4999x EvalBoard

1.3 TLE499913 PSI5 satellite board

To connect a TLE499913 sensor with PSI5 interface to the PGSISI box an adapter PCB is needed. This satellite
board is connected with two wires to the EvalBoard and the PGSISI box to enable a sensor communication.
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Figure 4 TLE4999i3 PSI5 satellite board with connection cables

1.4 TLE4999C SPC satellite board

To connect a TLE4999C sensor with SPC interface to the PGSISI box an adapter PCB is needed. This satellite
board is connected with three wires to the EvalBoard and the PGSISI box to enable a sensor communication.
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Figure 5 TLE4999C SPC satellite board with connection cable
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2 Using of TLE4999 evaluation kit for the first time

2.1 Install evaluation kit software

Before using the evaluation kit please install the software. New versions of the software can be downloaded
from the Infineon website:

https://www.infineon.com/cms/en/product/sensor/magnetic-sensors/magnetic-position-sensors/linear-
halls/#!tools

2.2 Connect the evaluation kit hardware to the computer

To use the evaluation kit the sensor has to be connected via a satellite board to the PGSISI box. Furthermore
the PGSISI box needs to be connected to the computer and power supply. Please use the included USB cable
and power supply.

2.2.1 TLE499913 PSIS5 satellite board

If a PSI5 sensor should be connected to the PGSISI box, the PSI5 satellite board needs to be attached to the
TLE4999 EvalBoard. As the PSI5 standard needs only two wires for communication and power supply, only the
VDD/PSI5 and GND pins of the EvalBoard and the satellite board have to be connected (see Figure 6).

e ™\
[O O
PGSISI_3 BOX TLE4999 EvalBoard
- Sens.1 Sens.2
o [993]odd|o
\. J
d8ro0
Sens.1l Sens.2 g
Figure 6 TLE4999i3 PSI5 satellite board connection to PGSISI box
2.2.2 TLE4999C SPC satellite board

If a SPC sensor should be connected to the PGSISI box, the SPC satellite board needs to be attached to the
TLE4999 EvalBoard. As the SPC standard needs three wires for communication and power supply, the VDD, SPC
and GND pins of the EvalBoard and the satellite board have to be connected (see Figure 7).
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Figure 7 TLE4999C SPC satellite board connection to PGSISI box
Attention: To ensure a correct communication with the sensor, the CL_SWITCH dip switch needs to be set
accordingly to the selected SPC unit time. Please see Table 1 for more information.
Table 1 CL_SWITCH settings
Unit time 0.5-1pus 1.05-2ps 2.05-3 s
CL_SWITCH 1: ON 1: OFF 1: OFF
2: OFF 2: ON 2: OFF
3: OFF 3: OFF 3:ON
User manual 7 0f20 v01_00
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3 Evaluation kit software

The evaluation kit software offers an easy possibility to communicate with the sensor and displays the sensor
out data. Furthermore the software has access to the sensor EEPROM to configure TLE4999 sensors. For quick
sensor adjustment configuration wizards are implemented.

3.1 Graphical user interface (GUI)

The user interface is separated in three sections. On the left side the settings for the communication with the
PGSISI bix and the sensor are located (1). In the middle the measurement data is displayed (2). Both channels
are are shown seperatly. For each channel the Hall value is displayed in a waveform graph in LSBs and in a
second bar graph in percentage. On the right side the output protocol data is shown (3). Additional sensor
configuration function are available in the settings menu.
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Figure 8

3.2

Evaluation kit software user interface

Evalkit software - basic functions

When the PGSISI box is powered and attached to the computer the evaluation kit software can be started. The
PGSISI box is displayed automatically in the programmer list. In case the box is attached after starting the
software the list can be refreshed.

After connecting the PGSISI box to the software the correct sensor has to be selected in the drop down menu.
The softwar then automatically detects the correct communication parameters.

The “Start” button enables the measurement and data visualization.
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Figure 9 Connect the PGSISI box to the evaluation kit software
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Figure 11 SPC communication interface settings
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Figure 13 Measurement data log
A B c D E F G H J K L M
1 |Evalkit Software for TLE4938
2 Date: Donnerstag 19. November 2020
3 |Time:11:48:47
4
5 |H_ADC[LSB] H_CAL[LSE] T_ADC[LSB] T_CAL[LSE] Dout[LSB] Status[LSB] SCAL[LSB] SADC[LSB] Sensor output [LSB] Status[LSB] CRC[LSB] Temp [LSB] Unittime [us]
6 Dx0016 OxXFFFA Ox60EB OXFEF1  Ox7FED  OxAA3D  OxIF9B  O0x343A  OxO7FE 0x0001 0x00OE 2.8
7 0x0016 0xFFFD 0x60EC OxFEF3 Ox7FF6  OxAA3D  OxIFSC  0x343A  O0xQ7FF 0x0001 0x0003 2.8
3 0x0019 OXFFFD OXGOEB OXFEF3 Ox7FF6  OxAA3D  OxIF9B  0x3439  OxQ7FF 0x0001 0x0003 2.8
9 Dx0016 OxFFFB Ox60EC OxFEF3 Ox7FFD  OxAA3D  OxIF9A  0x3439  OxO7FF 0x0001 0x0003 2.8
10 0x0017 OxFFFD 0x60ED OxFEF3 Ox7FF6  OxAA3D  OxIFSA  0x343A  OxO7FF 0x0001 0x0003 2.8
Figure 14 Log data from csv file
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4 How to configure the TLE4999 linear Hall sensor

The TLE4999 sensor offers the possibility to adjust its configuration. An integrated EEPROM is used to store the
configuration data. To edit the sensor settings, the EEPROM is accessable via the evaluation kit software. All
sensor paramters can be edited directly in the EEPROM Map. The Simplified EEPROM Map (only TLE4999C), 2
Point Calibration (only TLE499913) and Temperature Compensation function of the software offers an easier
possibility to edit the most important parameters.

4.1 Simple sensor parameter adjustment (TLE4999C only)

For an easy setup of the most important settings of the TLE4999C the Simplified EEPROM Map can be used. The
window is structured in three parts, sensor communication, measurement parameters and multipoint
calibration settings. A detailed explanation of the multipoint calibration can be found in the user manual.

[:J Simplified EEPROM Map — O >
EEPROM Programming
Communication Measurement Multipoint calibration
Bus Made Range Multipaint calibration version
Bus Mode On S0mT e MPC equally spaced
Unit Time Offset MPCM1
1us 50,00 Sag (8191 |
SFCID Gain MPCM2
0 1,00 : 16383 |
Status In CRC Bandwidth MPCM3
Included In CRC B80Hz e |245?5 |
Protocol Version Clamping High MPCM4
Protocal A 95,00 H 1] 32767 |
Wariable Trigger Clamping Low MPCMS
[ Enabled 5.00 o | 40959 |
MPCME
|45151 |
MPCME
57343 |
Bum Read Close
Figure 15 Simple sensor configuration (TLE4999C version only)
Note: Please check CL_SWITCH setting of satellite board in case of unit time change (see Table 1).
User manual 12 of 20 v01_00
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4.2 Temperature compensation

With the temperature compensation setup it is possible to compensate the magnetic remanence degradation
due to temperature rising. Beside user defined values the software offers predefined values for some standard
magnets.

" Temperature Compensation — O >
Sensor Parameters User coefficients Calculated Coefficients
TCIM 0 [ppm®C] | (=13B | [LSE] Manual Setup e TCIM

cm | o | P2 fpam| s To [C) TC2M
61 ) b
e

Burn

Figure 16 Temperature compensation adjustment

Manual Setup

Manual Setup

AlNiCa

SmCao

MdFeB (o 0.0012)
MdFeB (o -0.0008)
Hard Femite (o -0.0015)
Hard Femite (o -0.002)

Figure 17 Temperature compensation, predefined coefficients for standard magnets
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4.3 2-point calibration (TLE4999i3 only)

In order to configure an application specific output-characteristic, a two-point calibration procedure can be
performed. The software offers an easy way to measure the required values and calculate the sensor settings

gain and offset accordingly. A detailed step by step manual is shown in the Two Point Calibration window or in
the TLE499913 user manuals.

* Two Point Calibration — O *

App Readout | Manual Calibration

D_OUT %] Two point calibration - Application Readout
1 Clamping High
Clamp High [22] | 95.0 || (x1EES
pour[~~ " "3
Past | Clamp Low [3%] | 5.0 || (x133
| DOUTT'[LSE] | 819 || 10% | O«
D ouT I
————— Pos 2 |Clampirg Low DOUTZ[LSE] | 5734 || 70% |  Ou0
L | y Current HCAL . n
H_CAL HCAL  yeaLpy) [LSE] i Lol
Pog 2 Pes
For the two-point calibration, the Y Postion 1
following procedure is used for main Measure Position 1
and sub channel, separatehy:
1. Select two reference positions Pos1 HCALT i 158
and Pos2 for the moveable magnet in Walue [LSE] 2 (b 1200
the application module. For
maximum accuracy of the calibration Postion 2
routing it is recommended that the —
desired signal difference Measure Position 2
between these positions is at least half HCAL2
the: full signal range. N 4347 10
2. Chose the desired output signals Value [LSE] i
QUTT and OUTZ" which should
comespond to postions Pos1 and Pos2 Gzin R029 (1345
in the final configuration.
3. Fix the application module in postion Zero Positicn 396 (e 18C
Pos1 and read the HCAL register via
the programming interface. This v Burn settings
Figure 18 Two point calibration (TLE499913 version only)
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5 TLE4999 EEPROM configuration

With the TLE4999 evaluation kit software it is possible to access all parameters saved in the user space of the
EEPROM. The map gives an overview of the current settings while each parameter can be edited seperatly.

5.1 EEPROM map

The EEPROM Mapping window gives direct access to each EEPROM cell. In the left column all user EEPROM lines
are listed. If a line is expanded, all included parameters are listed (see Figure 19). When a parameter is selected,
the corresponding bits are highlighted in the map (1, 2). The values can be edited either using hexadecimal or
decimal numbers (3). To make EEPROM changes effective the map from the software needs to be “burned” into
the sensor “s EEPROM (see Table 2).

() EEPROM Mapping - ] X

®

1
Hexadecimal

=) TLE4999C 15
+- EEPROM_WO
=) EEPROM_W1
© L. CLAMP_LOW_Main
- EEPROM_W2
| f CLAMP_HIGH_Main
=I- EEPROM_W3
.- EEP_W3_PO0_Res
.- CUTOFF_FREQ_Main
- G_TC_TL_Main

=]- EEPROM_W4
i = G_T_Ref_Main
i (i

|- EEPROM_WS

- EEP_WS_P0_Res

10 1 0

1
I
e
X

[0x0435

Decimal
[1077
Margin Check

Weekest 0 Strongest 0

‘Weakest 1 Strongest 1

1
0
1
0
0
0
0
0
0
0
0
0 :
- = Margin Check
+- EEPROM_W7 !
+J- EEPROM_WS 0
+)- EEPROM_WS 1
+- EEPROM_W10 0
[ EEPROM_W11 )
+- EEPROM_W12
[+- EEPROM_W13 0
+- EEPROM_W14 0
+- EEPROM_W15 0
|- EEPROM_W16 ;
+- EEPROM_W17
[+- EEPROM_W18 1
+]- EEPROM_W19 1
+- EEPROM_W20 0
+)- EEPROM_W21 p
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Figure 19 Sensor EEPROM map
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5.2 EEPROM Mapping functions
Table 2 EEPROM Mapping functions
EE‘S&SM Read EEPROM content from sensor and refresh EEPROM map in evaluation kit software.
Burn . . .
EEPROM Burn current Mapping data from evaluation kit software to sensor EEPROM.
Lock . .
EESEDM Lock sensor EEPROM. No further data change of the sensor EEPROM is possible afterwards.
Load Load a saved EEPROM map from the hard disk into the evaluation kit software.
Store Save the current EEPROM map data to a file on the hard disk.
Cancel Close the EEPROM Mapping window and discard all changes.
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6 Diagnostic tools

6.1 EEPROM margin test

To check the correct programming of the EEPROM cell margin voltages, the software can perform a margin test.
The software shows the lowest and the highest of the “0” and “1” cell margin value.

Kargin Check
Weekest O Strongest 0
21V 3.8V
Weakest 1 Strongest 1

Margin Check

Figure 20 EEPROM margin voltage test.

Note: For information regarding correct cell voltage levels please see TLE4999 User Manual.

6.2 DSP register

The Register Readout window shows continuously the values of the DSP registers of the main and sub channel.

[ =/ Register Readout - O >
Device 1
Main DSP
HCAL_main 32742 O /FEG
TINT_main 1171 (=453
SCAL_main 201 (=C5
Sub DSP
HCAL sub -32758 8004
TINT _sub 15175 3847
SCAL_sub 93 pFFAJ
Figure 21 TLE4999C sensor DSP registers
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[/ Register Readout — O
Sensor on channel 1
Main DSP
HCAL_main -8 (xFFF3
TINT_main 1176 498
SCAL _main 373 (e 175
OUT_main 4092 OxFFC
Sub DSP
HCAL_sub 3 (=3
TINT _sub 15202 (x3BE2
SCAL_sub -283 (xFEES
Hiwl STATUS 64 x40
OUT_sub 4096 O 1000
Hial_ID R 022
EEP_STAT 40961 O ADD
Figure 22 TLE4999i3 sensor DSP registers
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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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