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About this document

Scope and purpose

This document describes the evaluation board for the TLE4801/03 inductive torque and angle sensor. The
purpose of this manual is to describe the software installation process and how to use the TLE4801/03
inductive torque and angle sensor Evaluation board. The sensor board coil design is designed to allow the
torque and angle functionality but also the absolute angle measurement.

Intended audience

This document is intended for anyone who wants to use the TLE4801/03 inductive torque and angle sensor or
inductive linear position sensor demonstrator kit.

Evaluation Board

This board is to be used during the design-in process for evaluating and measuring characteristic curves, and
for checking datasheet specifications.

Note: PCB and auxiliary circuits are NOT optimized for final customer design.
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Important notice

Important notice

“Evaluation Boards and Reference Boards” shall mean products embedded on a printed circuit board
(PCB) for demonstration and/or evaluation purposes, which include, without limitation, demonstration,
reference and evaluation boards, kits and design (collectively referred to as “Reference Board”).

Environmental conditions have been considered in the design of the Evaluation Boards and Reference
Boards provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards
has been tested by Infineon Technologies only as described in this document. The design is not qualified
in terms of safety requirements, manufacturing and operation over the entire operating temperature
range or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subject to functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the
same procedures as regular products regarding returned material analysis (RMA), process change
notification (PCN) and product discontinuation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production.
The Evaluation Boards and Reference Boards may therefore not comply with CE or similar standards
(including but not limited to the EMC Directive 2004/EC/108 and the EMC Act) and may not fulfill other
requirements of the country in which they are operated by the customer. The customer shall ensure that
all Evaluation Boards and Reference Boards will be handled in a way which is compliant with the relevant
requirements and standards of the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the information provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and
managed according to the terms and conditions set forth in this document and in other related
documentation supplied with the respective Evaluation Board or Reference Board.

Itis the responsibility of the customer’s technical departments to evaluate the suitability of the
Evaluation Boards and Reference Boards for the intended application, and to evaluate the completeness
and correctness of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not
cause any harm to persons or third party property.

The Evaluation Boards and Reference Boards and any information in this document is provided "as is"
and Infineon Technologies disclaims any warranties, express or implied, including but not limited to
warranties of non-infringement of third party rights and implied warranties of fitness for any purpose, or
for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation
Boards and Reference Boards and/or from any information provided in this document. The customer is
obliged to defend, indemnify and hold Infineon Technologies harmless from and against any claims or
damages arising out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any information provided
herein at any time without further notice.
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Inductive sensor demonstrator boards

1 Inductive sensor demonstrator boards

Inductive position sensors offer high design flexibility for different position sensing applications. With the same
sensor IC from the TLE4801/03 family angle, torque but also linear travel measurements can be realized with
different sensing coil designs. Exemplary sensor reference designs are available using the TLE4801/03 product
family.

1.1 Rotary position sensor

The torque and angle demonstrator is designed to demonstrate rotary sensing applications. The TLE4801 iTAS
Evaluation board consists of:

e Acoil PCB with the TLE4801 assembled,
e Two target PCBs,

e Mechanical components.

1.1.1 Mechanical setup

Figurel Explosion view of the TLE4801 Eval Kit
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Inductive sensor demonstrator boards
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Figure2  Coil PCB dimensions and pinout

With the through holes on the coil PCB, the sensor can be assembled to a test bench. 4xM3 screws can be used
for fixation.

1.1.2 Output modes

The TLE4801/03 product family offers different output modes. The torque and angle demonstrator is designed
with a period count of 5 and 6 periods over one mechanical rotation. The concept demonstrates 2 operation
modes,

e Torque operation mode
e Absolute position operation mode

In angle mode, the mechanical angle is constructed from the partial angles for applications which need high
resolution. In torque mode the difference angle is computed from the partial angles, typically this is used in
torque sensors in electric power steering (EPS).

1.1.2.1 Torque mode

To operate the demonstrator in torque mode, the number of target wings needs to be set correctly. With the
current design of 5 and 6 periods, the number of wings at anglel needs to be set to 5 and the angle2 to 6. For
details on the registers, please refer to the relevant user manual of the TLE4801/03 family.

To demonstrate the torque functionality the torque and angle demonstrator board features 5 different locator
positions on the bottom target. To set the difference angle between the top and bottom target, the bottom
target needs to be lifted and put into another position. 5 equiangular positions are available from -5° to 5°.

User guide 5 Revision 1.0
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Figure3  Bottom target offset angle adjustment

With this setting the nonius calculation done inside the TLE4801 generates the difference angle between the
top and bottom target. Please note, that the output is dependent on the output protocol selected for the
TLE4801. For details and the possible options, please refer to the respective datasheet.

———Anglel ——Angle2 ——Torque

V%4 e7vd
VT W

70 360

Out

mech. Angle [deg]

Figure4 Ideal outputsin torque operation mode
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Inductive sensor demonstrator boards

1.1.2.2 Absolute angle mode

To operate the demonstrator in absolute position mode, the number of target wings needs to be set correctly.
With the current design of 5 and 6 periods, the number of wings at anglel and angle2 need to be both set to 1.
For details on the registers, please refer to the relevant user manual of the TLE4801/03 family.

With this setting the nonius calculation done inside the TLE4801 generates the absolute mechanical position
from the 2 individual partial angles. Please note, that the output is dependent on the output protocol selected
for the TLE4801. For details and the possible options, please refer to the respective datasheet.

Angle 1 Angle2 ——Absolute Angle
)
=
@)
0 90 180 270 360
mech. Angle [deg]

Figure5 Ideal outputsin angle operation mode
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1.2 Linear position sensor

The TLE4803 linear position sensors are available in 2 versions with 200mm and 300mm of measurement range.
Both variants contain:

e Acoil PCB with the TLE4803 assembled,
e Onetarget PCB,

e Mechanical components.

1.2.1 Mechanical setup

Two versions of linear demonstrator are available with two different measurement ranges and receiving coil
configurations. To demonstrate the potential in design flexibility the linear position sensors were designed with
the following variants.

e The200mm demo features an absolute track combined with a high-resolution track with 5 periods,

e The 300mm demo features a nonius concept with 4 respectively 5 periods over the uniqueness range.

Figure6 Inductive linear position sensor boards

Figure7 Coil PCB dimensions
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Table1 Coil PCB dimensions parameters

Parameter 200mm demo 300mm demo Unit
ly 270.5 391 mm
l2 245 354 mm
W1 16 16 mm
W» 9 9 mm
@ 3 mm
User guide 9 Revision 1.0
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1.2.2 Output modes

The output modes for the 200 mm and 300 mm demonstrator board are different by means of the angle 1 and
angle 2 information generated during measurement. The graph below shows the output information generated
over the 200 mm measurement range with the demonstrator board. Angle 1 gives the full travel range with one
period, angle 2 gives a sawtooth signal with 5 periods over the travel range. This configuration allows the direct
true-power-on position detection combined with a high resolution of the 5 periods.

Position 1 Position 2

Out

0 50 100 150 200

Travel [mm]

Figure8 200 mm linear demonstrator output

The 300 mm demonstrator board generates 4 periods on angle 1 and 5 periods on angle 2 along the 300 mm
measurement range. With this configuration the true-power-on position detection can be obtained from both
outputs, exemplary through a nonius calculation. The figure below shows the exemplary output generated.

Position 1 Position 2 Absolute Position
5
(@]
0 50 100 150 200 250 300
Travel [mm]

Figure9 300 mm linear demonstrator output
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2 Programming interface MSS Readout Tool

The inductive sensor demonstrators can be programmed with the MSS Readout tool. The programmer is based
POSIF board (position sensor interface board) - featuring an XMC4700 microcontroller and the SSRT (Speed
Sensor Readout Tool) frontend board

The evaluation board package consists of the following components:

e Position Sensors Interface board.

e Speed Sensors Readout Tool board. Both boards are already stacked together via headers.
e 24V power supply (and power plug adapters when available at supplier)

e Micro USB cable

For more details on the MSS READOUT TOOL, please refer to the XENSIV™ Speed Sensors Readout Tool User
guide

User guide 11 Revision 1.0
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3 Evaluation software and system setup

3.1 Getting started

Before working with the demonstrator, the software needs to be downloaded at:

https://softwaretools.infineon.com/tools/com.ifx.tb.tool.xensivtle480xangletorquesensorevaluationsoftware

The following installation steps for the software need to be executed:

e Install the Evaluation board software by double clicking on the installer file

e Administrator rights are required for installing the software and the required dependencies
e User must accept the License Agreement to continue with the installation process

¢ Quickinstallation is preferred, but any option can be chosen

e Dependencies installation can be skipped by unchecking them in “Custom Installation” or simply by
cancelling the corresponding dialog window when it is prompted

o After software installation is finished, dependencies installation is prompted

e Iftherequired dependencies are already installed on the computer (.NET 4.8 or above and FTDI driver
version 2.12.28 or above), installation can be cancelled/skipped

e When the installation finished successfully, the user can choose to run the software and to view the release
notes

o Adesktopiconis created automatically

Please be aware that in case the FTDI driver is installed for the first time on the computer, the POSIF board
must be connected before starting the software.

User guide 12 Revision 1.0
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3.2 Hardware connection

The demonstrator board and the MSS Readout Tool needs to be connected like below:

Figure 10 Connection of demonstrator board and MSS Readout Tool

Once correctly connected and stared the software, the software will monitor all USB ports and check if any
connected device matches the signature of the evaluation board. A new device will appear as “Port X”. By
selecting the device, the software will connect and flash the correct firmware for the target microcontroller.

IE'.H::.‘!..\..-.‘.- o = 5

E]

Devices
. o -

Figure 11 Device selection in the evaluation software
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3.3 Readout mode

The user can now enter the readout mode through selecting the panel “Readout mode”.

infineon

3 TLE4B0x Angle Torque Semsor Evaluation Software

B

o X

SICI Readout mode Memory map Calibration 1D for
1 FFF

' dual angle output

Calibration 20 for
single angle output

Figure 12 Selection of the readout mode

Readout mode panel plots on charts the sensor’s output. It has 3 charts:
e Angular Gauge for Angle 1 (and its projection in cartesian) (1)

e Angular Gauge for Angle 2 (and its projection in cartesian) (2)

e Cartesian chart for Torque (3)

The opened view contains inside other views and features:

e Acquisition settings (4)

e Chartsettings (5)

e Logging (6)

e ErrorIndication (7)

User guide 14
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| Unit time: 3 usec

Rolling counter: ENABLED

[
(=]

=]

w
@
[=]

Clear

Angle1: 119.85°

Stat nibble in CRC: INCLUDED 2402 . o
Variable trigger for SPC: DISABLED 5 Anglez_ 127.60
Pause pulse enable: ENABLED “%
SENT SPC slope: 3 usec 120,
| SENT SPC mode: SENT_MODE 60
(3) °
Chart settings (5)
[ Manually scale chart ?
[] Set Threshold ?
Torque [N-m] Angle 1 [*] Angle 2 [*] Status
2952,00 119.85 127,60 O0xC
— Points ploted are
Loggin 4 § Raad rate=1129 [sampie/sec) ] wnsampled at
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Figure 13 Readout mode panel

The readout view content is automatically configured based on the CMTP configuration, based on the data
selection of the SPC/SENT protocol written in the CMTP. All received data can be logged in csv format. This
contains raw and processed data, device status, CRC and any error indication captured on the communication
pin during a SPC/SENT communication. Please refer to the datasheet and user manual for details.

3.3.1

The readout view - logging window

The readout view - logging window is a feature useful to view logged points, without needing to reconstruct a
chart from the saved points in the csv file.

User guide
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View Logged Data

Zooming: Use mouse scroll wheel to zoom in and out
Panning: Drag with mouse button to pan

« v [C

Save

- o x|
Torque [N-m] |
= Angle 2 [7]
Maouse cursor
(1o« []oy

Figure 14 Readout view - logging window

3.3.2

The readout view - error indication window

The readout view - error indication window displays all the captured error indications in the SENT/SPC
communication. The list is updated every second. The error indication is included in the default logging
capabilities. The window is closed automatically when exiting the readout mode.

i c C# N f Read rate=0 [sample/sec <
Log%mg Save H Discard & View @ Error Ind, /I\ =0 [sample/sec] |y .
o - e S ‘
View SPC/SENT decoded Error Indication |
Index CH1 ERR CODE CH1 ERR TEXT CH2 ERR CODE CH2 ERR TEXT
34 409 Transceiver Coils External Py itaring frequency itude measurement 4091 Transceiver Coils External P frequency
33 4091 Transceiver Coils External Py ring frequency 4091 T iver Coils External P, frequency lit
32 4091 Transceiver Coils External P ing frequency 4091 Transceiver Coils External F eters Monitoring frequency !
a 4097 Transceiver Coils External Py itoring frequency 4091 T iver Coils External frequency litudl
30 4091 Transceiver Coils External P ing frequency @ 4091 Transceiver Coils External Parameters M g frequency
29 4097 Transceiver Coils External P ring frequency 4091 Transeeiver Coils External frequency litudls
28 4091 Transceiver Coils External F ring frequency easurement 4091 Transceiver Coils External Parameters g frequency
Clear

Figure 15 Readout view - error indication window
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3.4 SICl Readout mode

After successful software startup, the user can now enter the SICI Readout mode through selecting the panel
“SICI Readout mode”. Here the sensor can be programmed via SICl and the normal 5 V voltage level is applied.
This way it is possible to fine tune values in the “READ_IN_REGISTERS” and to read via SICI the raw values or
angular digital values through the working registers afterwards.

[ TLE4B0x Ange Torque Sensor Evalustion Software s - 0 x

Calibration 1D for | [ Calibration 20 for
dual angle output | | single angle output

SICt Readout mode

A

| sassemeen o Rateadtins (1 1 o ]

Figure 16 Selection of SICI Readout mode

SICI Readout mode displays, plots and logs the sensor’s registers content at a fixed 100 Hz sample frequency. It
has 4 selectable views:

e Angle1/2 & Torque (anglel/2_dsp_int_reg, torque_dsp_int_reg)
e Vector Length 1/2 & ADC Range 1/2 (vector_len_dsp_adcl/2_int_reg, osc_amp_reg)
e ADC1/2 Raw (adcl/2_x_reg, adcl/2_y_reg)

e ADC1/2 Compensated (x1/2_o_dsp_int_regand y1/2_f _dsp_int_reg)

User guide 17 Revision 1.0
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TLE480x Angle Torque Sensor Evaluation Software - (m] e

Sensor: TLE480x [
. - @ SICI Readout |
360
l Start D ‘
|| Coil Configuration o

| Readout Control
| Data Selection

Angle 1, 2 & Torque =
(1 ) Angle 1. 2 & Torque
(2) Vector Length

( 3) ADC Raw

ADC Compensated
(4)

Angle1: 133,46
207 Angle2: 305,29

ol

7 ajBuy

120

| Chart settings
[¥] Display Anglel ?
0 00 . l [] Display Angle2
| - e - [¥] Display Torque

| Legging ‘ | 5 LS | | Discard
| I ot B\c’@ IsCar B( Log points=0

Read rate=0 [sample/sec)

Figure 17 SICl Readout view

All received data can be logged in csv format. This contains raw and processed data. The software logs a
maximum of 1 million frames. Logging data is kept between switching views. Sensor is put in test/programming
mode upon selecting one of the configuration views (“SICI Readout Mode” or “Memory Map”). Test Mode is
checked before issuing a reset command as to keep any volatile settings in case of configuration view change.
The opened view contains the feature coil configuration for easy access of basic coil design settings.
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34.1 SICI Readout view - Angle 1/2 & Torque
This view displays, plots and logs the sensor’s Angle1/2 & Torque DSP registers content:

e 2 angular gauges for Anglel/2 (and their cartesian projections). The displayed angle values are
processed from raw register values in degrees, 360° range (1, 2)

e 1 cartesian chart for torque value. Value is displayed raw in [LSB] (3)
e Labels for displaying numeric values (4)

e The user can opt to disable any plot (this will not be displayed, but still logged in case this feature is
enabled) (5)

e Plotted data can be cleared by pressing the “Clear” button (6)

e Data can be logged by enabling the toggle “Logging” button. This view logs in csv format all raw data
for each register read and processed data (calculated angles) (7)

3 TLE480x Angle Torque Sensor Evaluation Software - (m] ¥
Sensor: TLE480x [
. Port 38 @ SICI Readout
60
l Start D ‘ (1)
[ 240
| Coil Configuration o ‘ B Clear (6)
| Readout Control 120 |
| Data Selection
Angle 1, 2 & Torque 0 (4)
Angle 1, 2 & Torque 360 -
Vector Length (2) Angle‘l. 133,46
ADC Raw 24079 Ang|e2: 305,29
ADC Compensated m:;;
1207
0
3
| Chart settings
[+] Display Angle1 ?
_ [+] Display Angle2 ?
[v] Display Torque ?
L - 3 Read rate=0 [zample/ec)
I ogglng ‘ | Save | | Discard D< og pointsc0 (7)
Figure 18 SICI Readout view, displays, plots and logs
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3.4.2 SICI Readout view - Vector Length
This view displays, plots and logs the sensor’s Vector Length1/2 & ADC1/2 Range registers content:

e 2 cartesian charts for ADC1/2 Vector Length + Range data pairs with different Y axis. Vector Length is
displayed in [mV] and ADC Range in [LSB] + text decoding (1,2)

e Labels for displaying numeric and text values (3)
e Plotted data can be cleared by pressing the “Clear” button (4)

e Datacan be logged by enabling the toggle “Logging” button. This view logs in CSV format all raw data
for each register read and processed data (5)

TLE480x Angle Torque Sensor Evaluation Software - (m] b

Sensor: TLE480x [
|. bort 38 @ SICI Readout
120 -
Start ‘ 110
| > (1)
|| Coil Configuration o

90
80
70
Readout Control
Data Selection
Vector Length

]

4)

I Clear

60
50
40

ADC1 Range [LSE]

(3)

Vector Len ADC1 [mV

fj ector Len 1: 17.65 mV
;g . ADC1 Range: 1 medium
” 2 \Vector Len 2: 8.44 mV
! ‘;'50 ( ) _||ADC2 Range: 0 small
~40 -
520 S
glO
0- 0

Read rate=0 [sample/ec)

I Logc%ing ‘ | Save | | Discard D< og pains=d (5)

Figure 19 SICI Readout view, vector length
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3.4.3 SICI Readout view - ADC Raw

This view displays, plots and logs the sensor’s raw uncompensated ADC1/2 X/Y registers content:

e 2 cartesian charts for ADC1/2 X +Y combined values (2 line series sharing the same axes). ADC X/Y are
displayed in signed values [DEC] (1,2)

e Labels for displaying numeric values (3)
e Plotted data can be cleared by pressing the “Clear” button (4)

e Data can be logged by enabling the toggle “Logging” button. This view logs in CSV format all signed
register values (5)

TLE480x Angle Torque Sensor Evaluation Software = [m] X

Sensor: TLE480x I
|. - = SICI Readout

— ADC1Y = ADC1X
l Start D 30000 (1 )
Coil Configuration o 20000 cl 4
! 10000 = ( )
Readout Control o
| Data Selection = 0 |
ADC Raw v -10000 (3)
-20000 ADC1 X: -18,642 DEC
-30000 ADC1 Y: -4,718 DEC
ADC2Y — ADC2X
30000 (2) ADC2 X: -8,876 DEC
20000
10000
L m
-10000 -
-20000
-30000

-

Figure 20 SICI Readout view, ADC Raw
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3.4.4 SICI Readout view - ADC Compensated
This view displays, plots and logs the sensor’s offset and gain compensated ADC1/2 X/Y registers content:

e 2 cartesian charts for ADC1/2 X +Y combined values (2 line series sharing the same axes). ADC X/Y are
displayed in signed values [DEC] (1,2)

e Labels for displaying numeric values (3)
e Plotted data can be cleared by pressing the “Clear” button (4)

e Data can be logged by enabling the toggle “Logging” button. This view logs in CSV format all signed
register values (5)

TLE480x Angle Torgue Sensor Evaluation Software = m} x

g

| Sensor: TLE480x I
. SICI Readout

Port: 38

—X1.0 — Y1 F
‘ Start [> 20000 1)
Coil Configuration 0—‘ 20000 / 7\ ™\

Readout Control
Data Selection

ADC Compensated = 10000

4)

Clear

DEC
=}

'_ 3)
X1_0:18,577 DEC

. -8,090 DEC

X20 —Y2F

Y2 _F: -8,801 DEC

DEC
g8 8
g o 8

r 1T | Read rate=0 [zample/sec]
Save [a | Discard |
23 Log points=1.230 5

Figure 21 SICI Readout view, ADC compensated
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3.4.5 SICI Readout view - Coil Configuration Window

This window is accessible by pressing the corresponding button in the control panel (1). This window offers
ease of access to the “Coil Configuration” parameters:

¢ Number of poles for ADC1/2 (2)

e Inversion of mechanical angle (3)

e Direction change of angle1/2 value (4)

e Security feature disable (!*Valid only for TLE4802) (5)

To activate the settings or read the settings from CMTP, the buttons for Read, Write, Power-On Reset (6) are
available:

B3 TLE480x Angle Torque Sensor Eval B
E] Wings ADC1 Wings ADC2
i Sensor: TLE480x > 6
e Mech. Inv. || Anglel Dir.  Angle2 Dir.
start [ > @) [inv-1 vflew-1 v [cw-1 || @)

Coil Configuration Q]l (1) SEe':u'r;ty D(f. (5)

Readout Control
Data Selection . =
ADC Compensated Y I Read ' l Write ’ l Rﬂ‘set | (6)

Figure 22 SICI Readout view, coil configuration window access and features

(2)
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3.5 Memory Map View

3.5.1 CMTP memory map

The application in the memory map view can read CMTP memory and internal registers. The CMTP memory
contains addresses [256 ... 316] including IFX exclusive addresses. The user may write only in the addresses
[273...307]. As the CMTP is limited in writing cycles, the remaining writing cycles are displayed in the CMTP
memory map view. For details please refer to the user manual.

B3 TLE480x Evaluation App - [m] X
Sensor: TLE480x P
. Port: 38 <:! Memory Map
Left programing cycles: Select which memory to view: CMTP “11C :Q" ST O
Block ID Address Left writes M M CMTP |
emory Ma 1
: ;‘6’: g R i T35 75373 ADC_WORKING_REGISTERS =T e
Address 256 LUT_WORKING_REGISTERS ‘ No Selection
o %1 o 2%6_|loi0}ji0/10).0 0,0
e —— = WORKING_REGISTERS St —
Address257 | 6 0 0,0, 0 0.0 €xadecima
0 269 0 L1~ 1~ | - HARDWARE_STATUS_REGISTERS {1 — |
o a2 0 Address 258 | 0, 0, 0 0, O| READ_IN_REGISTERS 10,0 ||pecimal
0 2N 0 otp_chip_ID_4
T 5 Address 239 |0y.0/1.0:1:0/1:04:014.0:0/1:0/4.04.0/1.0:;.0.1.0410:.0
v om 1 Address260 | 4 10 ,0,1,1,0.0,0,0,0,0,0,0,0,0
)1,0,0,1,1,0,0,0,0,0,0,0,0,0,
1 274 1 Address 261 Line_261_is_Reserved
— : 04 0.040,04 0,050 0,000, 1T, 14041
1 276 1 Image Bitfield information
1 217 1
1 278 1
1 279 1
1 280 1
1 281 1
1 282 1
1 283 1
1 284 1
1 285 1
i 286 i
L =5l L Write memory !Addlt:onal write dla|09‘§ / .5 [[] Write all memory lines !LExpon as csv} Import from csv}

Figure 23 Memory map view, CMTP

To write the address of interest, the user needs to select a bit field (1) in the address of interest and writes the
content in either hexadecimal or decimal (2). After filling the desired addresses, “Write memory” needs to be
clicked (3). To allow entering the Readout mode, the software checks if the CMTP was written at least once. If
this is true, only changed lines will be written. If not, all lines will be written. The user has the option overwrite
this option using the checkbox.
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bt et - wooo e e e e

Left programing cycles:

B3 TLE480« Evaluation App

Sensor: TLE4&0x | a:""
J

Memory Map

(2)

Select which memory to view: CMTP (G jep
Block ID Address Left writes
264 0 Memory Map
g <212 |~ ototcre | Name
S adaress222 | 0(4)0,070,0,0,0]1,1,1, 5 131,0,1] - =
266 o Address 273 [ m to_spe_sent_framfotp_chip_jd| otp_unit time foi_cftat o M,:Y'CP\_W},;« r otp_spc_sent_data
267 0 010 01]0,0,010,0)1,0,0f1]1]0]1]0]| [ Hexadecimal [0x0..0x3]
: = Bitheic_274_is_Reserved he_spdto_sen_spc_siop|
g : BAdiES I 0,0,0,0,0,0,0,0,0,0,00[1][0,0,0 0x0
e 37" Ra e 2. ¥ X otp.wings_adc2 otp_wings_adc! g 2
210 () podie s 1 1 T’Q10| |1|011|0| 0,1,0,0 [;ec:ma![o 3
7 otp_ssm_custom1
g : Address 276 110/,:04110.410/1.0/1/0/ 0,100 04:0:00,:00,0
= otp_ssm_customa

3 1 fciess 201 ooo.omoo.o,ooo,olooo,o
274 1 proyTp——— |
275 1 Image Bitfield information
276 1 Defines the data of the spc sent protocol
277 1 00 :Torque; Angle1 / Angle2 alternating
278 1 01: Tourque; Angle 1
279 1 10: Tourque; Angle 2
280 1 11: Angle1; Angle2
281 1 Protocol C or D
282 1 00: Torque
283 1 01: Angle 1
284 k (3) 10: Angle 2
285 1
286 || e—) [ ] ] [&, 11 ]
= 5 l Write memory ‘ Addmona! write dvalog A [] write all memory lines ‘Expor‘t as cst ‘Impon from t:svJ

Figure 24 Memory map view, CMTP writing procedure

The current memory configuration (as seen in the map view) can also be exported as a csv file by clicking
“Export as csv”. Further a corresponding memory configuration file (csv format) can be imported for writable
Memory Maps by clicking “Import from csv”. This is useful for writing full configurations of the sensor.
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3.5.2 Internal registers

The software can read the internal registers, which are grouped by category like shown in the figure below.

¢1 Memory Map

Select which memory to view: @ :Q:
[cmTp
ADC_WORKING_REGISTERS
LUT_WORKING_REGISTERS
WORKING_REGISTERS
HARDWARE_STATUS_REGISTERS
[ReaD_IN_REGISTERS |

Figure25 Memory map view, internal register grouping

All registers are implemented as read-only except the “READ_IN_REGISTERS”. These can be programmed via
SICl and only the normal 5 V voltage level is applied. This way it is possible to fine tune values and to read via
SICI the raw values or angular digital values through the working registers afterwards. After reset, in contrast to
the CMTP section, the values programmed here through SICI are again filled with the CMTP values.

3 TLE480x Angle Torque Sensor Evaluation Software - o X

Memory Map

Select which memory to view: ' READ_IN_REC C| Q

Memory Map

15(1al13]2[1n 10]9 8 765 3[2]1]0 Name

Address 118 [FPoPeientde] spcsentiame | chipid unitzme  [Lentfcrc] tripd mode_ou .
sssess 16 [PRPIET 6T TS| 651 (0T8T [SATOTETH] | | INoselection
Address 11 Sitfield_119_js Reserves .| sentspcsiope Hexadecimal
ddress 119 [10,410/1.0/1:01110/:0/1:0/1:01.0/1.0/y 0/ 0. [0 | 4iginiyen xaced

pddrnce 150 P-120s Redury ]2 diel s dickn i wings_adc2 wings_adc1 "
Aeone 120 0‘0I1f1T1f11010111110|0,o.1,0,1
Address121 | 0,0,0,0,0,0,0,0,0,0-°—2-50,0,0
Address122 1 010,0,0,0,0,0,0,0,0,0,0,0,0,0,0

Decimal

0.0.0:0:0:0:0:010:0:0.0:0.0.0.0

Image Bitfield information

3 il el
Figure 26 Memory map view, READ-IN-REGISTERS

Export as csv| (Import from csv]

In the Read In Registers view the user can fine tune the values and:
e Write the Read In Registers with the new values
e Write the CMTP with the Read In Registers configuration (Only the changed lines will be written)
e Start a continuous readout of Working Registers for calibration purposes
e Resetthe Read In Registers with the CMTP values
e Export as csv. Here the user must select two options:
o Read In Registers CSV format

o Read In Registers converted to CMTP CSV format
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