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About this document

Scope and purpose

This document describes the hardware and software functionality of the XENSIV™ TLx49012 evaluation kit
(TLX49012 EVAL KIT).

Intended audience

This document is intended for hardware and software engineers involved in the evaluation of the XENSIV™
TLx49012 angle sensors.

About this product group

Infineon's portfolio of XENSIV™ angle sensors comprises single and dual-channel solutions suitable for all types
of automotive, industrial, and consumer rotation applications. These high-precision sensors are available with
Hall, anisotropic magnetoresistance (AMR), giant magnetoresistance (GMR), and tunneling magnetoresistance
(TMR) sensor technology.

Target applications

e Automotive body electronics

e Industrial motor drives and controls
e Drones

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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Safety precautions

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

Table1 Safety precautions

Caution: The heat sink and device surfaces of the evaluation or reference board may
become hot during testing. Hence, necessary precautions are required while handling
the board. Failure to comply may cause injury.

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

Caution: The evaluation or reference board is shipped with packing materials that
need to be removed prior to installation. Failure to remove all packing materials that
are unnecessary for system installation may result in overheating or abnormal
operating conditions.
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1 The board at a glance

The TLx49012 evaluation kit enables the evaluation of the TLx49012 magnetic position sensor. The compatible
software provided is designed to visualize data acquired from the TLx49012 position sensor with all supported
interface settings and configurations.

The TLx49012 sensors are used to determine the position in applications where a rotational movement must be
monitored. The versatility of the sensor can be seen in the multitude of supported output interfaces.

The TLx49012 evaluation kit offers a full set of features for sensor interfacing, data acquisition, interpretation
and logging, volatile memory configuration, and sensor Customer Multi-Time Programmable memory (CMTP)
configuration read/programming in limited cases.

The TLx49012 evaluation kit (V1.1) is shown in Figure 1.

Figure 1 TLx49012 evaluation kit

Note: Figure 1 is generic; the latest variant may include modifications.

The evaluation kit consists of the following components:

e TLx49012 Satellite Board
e Position sensors interface board (PSIB)
e Magnetic rotational knob with support for end/out of shaft positioning

Table 2 TLx49012 evaluation kit list with ordering part numbers

Name Description Infineon Sample Request (ISaR)
SP number
TLx49012 EVAL KIT TLE49012-S0001 evaluation kit, based | SP006064343
on POSIF board
TLI49012 EVAL KIT TLI149012 evaluation kit SP006227376
User guide 5 Revision 1.00
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2 System and functional description

2 System and functional description

This section provides a detailed description of the latest hardware design version of TLx49012 evaluation kit.
See Appendix 1 - Hardware revision history for details on previous hardware variants.

2.1 Getting started

The evaluation kit is composed of two separate PCBs connected via clip-on surface mount technology (SMT)
connectors:

o Position Sensors Interface Board: The primary purpose of this PCB is to control the system and to
interface it with the PC via USB

o TLx49012 Satellite Board: The primary purpose of this board is to interface the sensors and to provide the
necessary peripherals for analysis and measurements to the PSIB board

2.2 Description of functional units

2.2.1 TLx49012 Satellite Board

This section offers a detailed description of the latest hardware design version of the TLI49012 Satellite Board,
version V1.3.

The hardware is composed of the following main blocks:

e Onboard SMT connectors (J1-J4): Used for connecting the satellite board to the PSIB MCU board

e TLx49012 (U1): Sensor under evaluation. The sensor is supplied with ON/OFF controlled 3.3 V from the PSIB
board

e DC-DC boost converter (IC1): DC-DC boost converter used to generate the programming voltage necessary
for CMTP programming

e External EEPROM (IC3, P1): I°C External EEPROM used for storing board information

o Auxiliary connector: PCB-side connector for TLx49012 pinout. It can be used for debugging or connecting
an external mounted TLx49012 sensor (Note that onboard sensor must not be populated on the satellite
board for this use case) or using the satellite board on its own

e LED (S1): Used to indicate the presence of the programming voltage (DS1)

Attention: The hardware version presented in this document is for the TLI49012 Satellite Board. The
TLE49012 Satellite Board presents no hardware changes from this except for the modified
silkscreen.

User guide 6 Revision 1.00
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TLI49012 V1.3
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Figure 2 TLx49012 Satellite Board 3D view with pinout - Top (left), bottom (right)

2.2.2 Position sensors interface board (PSIB)

The main purpose of the PSIB board is to control the system and to interface it with the PC via USB.

The hardware of the position sensor interface board consists of the following main blocks:

On board SMT connectors (S1-S4): Used for connecting the satellite board to the PSIB microcontroller unit
(MCU) board

Power supply: The input voltage is provided by the 5V USB supply. This input is then regulated to 3.3V by
TLS208D1EJV33 (IC1). Both the 5V and the 3.3 V supplies are controlled using voltage trackers TLE4254GA
(IC4) and TLE4250-2G (IC5)

Target Microcontroller (U1): The main microcontroller is an XMC4700 in a PG-LQFP-100-25 package with
2048 KB of flash. This device does all the required data processing and handles the communication with the
sensors and data forwarding to USB via the FTDI controller

FTDI controller (IC3): This device is responsible for the USB communication, converting the UART interface
to USB, and vice versa

USB connector (J1): The board is equipped with a Micro-USB connector, which serves dual purposes:
- Supplying the board with ~5V from USB port
- Ensuring data communication between the PC and microcontroller

User guide 7 Revision 1.00

2026-07-21




TLx49012 evaluation kit user guide
XENSIV™ angle sensors

infineon

3 System design

3

3.1

System design

Schematics

< | = 2
<o 5
slzlgaal 3
HEEEEEIE®
HHEEHEIE B =
HA R R EEEREE
HEOEREEHE R R EE
HEIEHEE R °
2|88
- al& E +
B
.4 4
= a & £
2 e g 5
N 3 g qelzlelz|gle|e 2w
7 = 2 HHEHE R B E BB
: 2 - > :
Slalsle-le] 7 S|l # 9
g g Z
- goxro|f [goervl|d g H
= o ) :
o 4 =
2 o A .
| [FEPRP AR [Epp—— A
= [=fa o A
" o |4
I
= 13
i i
= =
2 E |
£ Z
= o 9 2|22z -
Bl; ;Z <<l <]l =]
3
o
o o
2 g =
-] by -]
Z g =z
Z3 ] -
e H0S9-0011SWTL B~ ||‘ = o Y
g o0 10 e Bl H
2|
o
AST ¥ | a
N ] : .\s:mm,—imlllé o
< a =
Ed
3
3
4 Z -
g ] ) .2
ol o Iz
zr |L<]
] R e
— Z £090 DAE
S - :
A g B E o T
£ = = £090 DAT
2 k]
z
||
- e g
a2 g
z| =) ZE £
= 15 zz £ |||
v 5 g
e 8 ] U 2
e 8 4 T - 998 L2415
g SaEssa 2 |M'./.-
= : N =
_ g £ON = -
E T - =
E E U TN
g AE  on —=
2 £090 01 4 )
z y b i 8 2
E [ = T ot avoot 1.2 I—“‘/‘
) £090 01 | "z )
= ) - B
] i Tz 2
¥ o [l awoamwm | o
E = T U<
bl
g
P | il | °

Figure 3

User guide

TLx49012 Satellite Board schematic

Revision 1.00
2026-07-21



Ineon

f

Infi

TLx49012 evaluation kit user guide

XENSIV™ angle sensors

3 System design

g f g 7 £ f Z 1
y/T #83Us =
aND
202 wiSIB0OUYDA] uoaUyU| ane T
8ISsd Qz
O ==omroionsa
g OO bdC anD
< o1 T
»NO < . ol 17 1Hv1S
V02007 00LVONX mw OF = omr s
— —_— €eaa 4
NT1SH1I 8 0d |55 —0 edr @D b
141/ 0d o Serd = =
N oar Ted |x
—| waasn _
B MTOMSDOL |
—— dd7gsn  OlAMS SWL
6 99 BFOZAOOT 004 FONX
o7 snan NTISH0d |5 N~ | ota rd e o
HEN SVITI0NI60 BRuas 015 g NI dv BE | w\MH w\mm [ & & INO N
= T ol diH VL 75 — 8T — — 24
== Zs14 9 vld oo
T8 zhwet o Srtd |2t N
— oor: - [0z ¥ _NI_UV
| ooiam T foe @it o [OFes: i ww NI
- — o SiFld  Evld o= ¢ !
g7 | ¢lvb oL 210 ) Lt oota e e e
) ersa g [ N
] - | . oe I_NI_Ov
g TWIX Ol WA | | 7 e T S o |E _INT_
aIH /100 €eaan aNe v N av gz TE U NI av¥
STPL LH0d
EEDZOI 2520
aND
Sv)Z 00T 00LVOIX
n, u U U U — —
AOT 7 4Ngg |UQOT |U00T (UDOT |UD0T - 4 5d 6T Ta -
010 ] €3] 8| ¥O| €D s TmmI o5 | ¢ 5d i 5y
—= T Sd €T Td b7
BE0ZH00T00LFD WX TCOOR _ _ EET o 2L
aNs S TITEEEI 85 - T B
daan - i ==
8 — Td ortd FHer——o
dadn B — — [
09 = 0 Fd 6 Td |
daan g E s 1a |98
daan AOT / dNZ¢ |U00T UQ0T |[U0OT |[UDOT — —. 8
™ | 9&d 17Td 7w
xrommErme——a—] S €d 97Td |
ano 5| ossh 2aan |5 8y | 1+D SO | 9vD | Sv0 T R e D I )
2aaA NS TET g - - (2 O
o] s Saan |2 o [ A
TOT = d d gy vErowE
55| SsA 2a0n |54 A : : w ‘=9 N\E MM 5
[dans Jevod =i —— 0¢&d THd b5
7 - [
189201 B o ~
wrowmor g | SL4d _
aNo  dND s vTed 21 0d |
IND F—| 0T 2d T 0d | —ag—mwmom
a5 6.¢d 0 0d |
upoT | upoT i oy | 8o 60d J——
e g £_¢d 90d |5
anND BPOZA0TTHD0LPO WX -3 %e) /1D a4 | 9_¢d S 0d | 5w
Faswmammmor———p—| S_¢d 7 0d |gg
ANDYA EERL/AY gasvhdTEos | V_éd € 0d bF—=r
43 53 5 g | 7 8 56 B
Al ssonrers————| £ 2d 70d |
s vSSA vaaA | oo 7.2 T0d =%
[ erea by ¢l geaan e ved sz | 0¢d 00d |[>—argxa
240701 SPEZ 10 L50d
LBkl
9 ] 4 € Z T

interface board (PSIB) schematic - page 1 of page 4

Iion sensors

Pos

Figure 4

1.00

ision

Rev!

User guide

2026-07-21



o _.
TLx49012 evaluation kit user guide < In f| neon
XENSIV™ angle sensors

3 System design

< @ O [
|
£
£
© £ +|o
B! t & Py
P 8,2 o o
: - o | &
id : @ |2
E [a B %]
. tl@ I =2 O -
uﬁ 2
3 LN 3 g
E ~
o o ¢ o E
o |28 8
o 2= o 2 o
SIS S - 5 £
Oy = o ©
13 5
L5}
=
£
< ol
& & & &
(22 2 2 o
= = ! = =
%) I I o]
o < < (=}
0 th th o
- a ] Q o —
g g g g
9] O O [0
< 3 3 z
b S R EEEE L of|of=|2 R R
NQ‘QWE N#@Wg N#@Wg Nq—wwg
™ ™
M~ M~ O M~ O —Mun~ o
g iiqqg zi\:\z\;
o e i ™
tamnceccry QR pRnecce e v
|| o) 00 ]
i MG S e
NE—[ =[] [ o] wn] [ i [ [ [ ] |~ ol
& HHHHH & bl e Bl
— 44 —
< \ @ \ O [ o)
Figure 5 Position sensors interface board (PSIB) schematic - page 2 of page 4
User guide 10 Revision 1.00

2026-07-21



Infineon

TLx49012 evaluation kit user guide

XENSIV™ angle sensors

3 System design

9 [ ¥ Z
+/€ 93y4g
#20¢ wsaibojouyda uoauyu)
815d
aNs
E = =
T T T ﬁ ﬁ ﬁ .T .ﬁm T T T HZEZ 14 ano
299992225585
= o = o = = =4 Q z 4 =z
(=] ~ @ o £ [} N = [l [l o
[ N L
ans
Yiva33a ano
A1D33
61292 :oUluo S1
o
SeEE] s s -
RIS
TE | SShEoY oot Loty uooT
e | 8sN4Ov — M ‘|3
T 4snaov EEH] 1328) | 4, QND §ID
o —
o | 9sNdOv ® e
§2 Ssndov IECEL] 5 =] ST
a1 ¥SNdov = )
8¢ = =]
| esngov o .
5 zsngov Wa g B |
< Tsnaov F —++ |42
Tz 0sndov 40 | , mu..uwu.. o W
L |
|z
YOO |52 B
57 ‘snaav L —
&+ 9snaav FO00OA [—g—roR S z
BT ssnaav m %
i i A oIS EEwan @ :
g7 &snaav n saan <
o a0 555 ° 3
1aL3 i v 5 x 8 9 0 < 5 ans
|a1 T xg gy | osnddav @ 2 g 8 o m LN i VSN H
[pe) U
ano o b sk kR R 00T
ugot ,.TSM. HSS 10147 £20aA ane wmolm 1S
ano
S10 [rI0 | €10 o = ano g
fasy m osox 8T ]
Ui
nsy | oot nz v 0ot e 00T
kuj - ;No e T omugl
B B .
" 3 NIDTHA w1
9 [ ¥ Z

interface board (PSIB) schematic - page 3 of page 4

Iion sensors

Pos

Figure 6

Revision 1.00
2026-07-21

11

User guide



Infineon

9 S € 4 T
¥/ 19394s
Y202 wiSaBojouypa] uosuyul
ano
81Sd
mmﬁmamommﬂ
m
=
el
ou ! NI
e i aND ans
|
anND cavd 2 ano e
o
SSMS:S aeay on SOLI\EH:NN
Z5] 95l o N 5L 191
ecaad Q 7
saan
o1
ANTIND aND aND
=l VOPSZYITL sl
2= 1=
aND aNaND
- raviana a4
ano ano
. - — ~ i3
B AOT Ew EaNg Zano e
AOT NLY Nmulﬁ
ﬂmo‘lﬁ - AT 0 HaND Tano Aot
T _ -
(=g iey)
~ B 9:0 _ o) 2L
T
¥2I
9 S € 4 1

TLx49012 evaluation kit user guide

XENSIV™ angle sensors

3 System design

Revision 1.00
2026-07-21

interface board (PSIB) schematic - page 4 of page 4
12

ItiIon sensors

Pos

Figure7
User guide



TLx49012 evaluation kit user guide
XENSIV™ angle sensors
3 System design

(infineon

3.2 Layout

The design described in Section 2.2.1 is physically implemented in PCB technology using a standard process
with the following characteristics:

e PCB material: FR4

e PCB thickness: 1.65 mm +10%

e Copper: 2 layers top/bottom (35 um, 35 um thickness)

TLI49012 V1.3

. Satellite Board .

(infineon

]
Ij]
VPROGOACTIVE

Figure 8 TLx49012 satellite board PCB layout - Top (left), bottom (right)

33 Bill of materials

Table3 TLx49012 Satellite Board bill of materials

Designator Description Quantity | Assembled on PCB | Infineon part
CL,C4 100 nF 0402 16V 2 Yes No
C2 C0805C106K8PACTU 1 Yes No
C3 10 uF 060325V 1 Yes No
DS1 150060VS75000 1 Yes No
IC1 MAX17291ATA+ 1 Yes No
IC3 M24512E-FMC6TG 1 Yes No
J1,J2,J3,J4 DF23C-10DP-0.5V_91_ 4 Yes No
L1 LQM21DH100M70L 1 Yes No
P1 MHDR1X4 1 No No
R1, R2 2K2 0603 2 Yes No
R3, R4 10K 0603 2 Yes No
R5 4.75M 0603 1 Yes No
R6 402K 0603 1 Yes No
R7, R8 OR 0603 2 Yes No
R9 10R 0603 1 Yes No
R11 180R 0603 1 Yes No
User guide 13 Revision 1.00
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Designator Description Quantity | Assembled on PCB | Infineon part
TP1 5019 1 Yes No

Ul TLx49012 (XENSIV™ evaluated sensor) 1 Yes Yes
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4 Evaluation software

Download the evaluation software via the Infineon Development Center online platform or Infineon
Development Center Launcher application. It is recommended to install the Infineon Developer Center
Launcher application before installing the evaluation software.

The software package contains:

e Agraphical userinterface (GUI) software for sensor evaluation
e FTDICMD Drivers

4.1 Requirements

The TLx49012 evaluation kit hardware and software bundle is developed and tested on the following PC
configurations:

e Operating system: Windows 10/Windows 11

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: 3 GHz, 4 cores (lower performance CPUs might impact the performance of the GUI)

4.2 Software download

To access the evaluation software, go to the Assets section of your preferred platform and search for
“TLx49012” and it displays as XENSIV™ TLx49012 Angle Sensor Evaluation Kit.

@neo’n Developer Center
Tools
=]
=N
. > o - )
Figure9 Infineon Development Center - online tools
Note: XENSIV™ TLx49012 Angle Sensor Evaluation Software is only available for users registered with
a mylnfineon account and who have obtained a valid license through the request process outlined
in Section 4.2.1.
User guide 15 Revision 1.00
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4.2.1 Requesting access to a restricted evaluation kit tool

This section describes the request procedure for accessing an Infineon restricted evaluation kit tool.
Note: Only users who have a valid account with mylinfineon can place a request.

Note: Users must use the Infineon Developer Center website. Tool request procedure is not available
from the Infineon Developer Center (IDC) Launcher.

Follow these steps for requesting a software package:

Browse for software
Add to cart

Answer question form
Submit order

Cal A

4.2.1.1 Browse for the required tool

o Navigate to the IDC website and “Tools” section. Enter a keyword for the target tool in the search bar
(Figure 10)
e Click the Request button to add the tool to the Cart

Note: If the target tool is already in the cart, the Request button will be disabled.
This procedure is exemplified for a generic tool. Apply the procedure for the target tool

- XENSIV™ TLx49012 Angle Sensor Evaluation Software m
s TLed3012  TLE490LZ  TLMG01D  Ombedded Software  Firmware (Handware Abstraction Layer)  Programening & Testing  Dewelopment Tools  Programming & Testing  Configuration Tools  Uailities
—o= =x
Evaluation kit softwane for TLx42012 sensors.
Dawnload
Results per Page | 10 w . i ¥ 4 3w B e
.
Figure 10 Browse for the tool

4.2.1.2 Add the tool to cart

Click the Request button, you can view the cart content and continue with the request process (Figure 11).

Technical Support () A ¢ 5 ann
o @ L]
Cart
Cart(1)
- XENSIV™ TLx49012 Angle Sensor Evaluation Software Version: 0.3.5.202504030047 X
= Evaluation kit software for TLxd9012 sensors.
Request -
Figure 11 View Cart
User guide 16 Revision 1.00
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4.2.1.3 Questionnaire

After requesting the tool from the cart, you must fill out the required details for a set of questions to proceed
with the order (Figure 12).

My Space Tools  Sofoware

Cart Summary

Checkout: Additional information

Please fill the quastionnaire(s) to proceed with your order.

XENSIV™ TLx49012 Angle Sensor Evaluation Software

First Name

Last Name

Company

Country

What Is your target application type?

Your role?

—

“four contact person at infineon (e-mail address of your Infineon Sales/Technical Marketing contact)

Any other comments you would ke to gve us (optional)

Infineon’s Privacy Folicy
1agree that my personal data stated above may be shared withand processed by Infineon, meaning | may be contacted by infineon via
email and phone to provide me with marketing information about Infineon products, services & events based on my subscriptions &
Interactions, to perform surveys, and to Improve My experience using data analytics. | additionally agres 1o INfiNGon transmitting my data to
its licensad distributors & partners for contact regarding sales support matters via email and phone. | can revoke my consent any time

Please visit Infinean's Privacy Policy for more Infarmation.

[ 1accent the petvacy policy

Figure 12 Questionnaire

Question number 7 highlighted in Figure 12 is used to verify the user’s right of access to the restricted tool. Tool
owner can check with the Infineon contact if the request is valid.

Note: If a valid contact person is not provided, the request will be denied.

User guide 17 Revision 1.00
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4.2.1.4 Submit order

As soon as the checkout is completed, you can see all your requests including status of the approval under
My Space > My Orders (Figure 13).

(infineon  peveioper center

Technical Support

My Orders ders

sy Software
Your order from Jun 27,2025, 11:18  (#inProgress

Order number Requested on

2506304538 Jun27,2025,11:18

B XENSIV™ TLx49012 Angle Sensor (@ In Progress
| Evaluation Software

¥ Version: 0.3.5.202504030947

Figure 13 Submit request

4.3 Software installation

1. Download the XENSIV™ TLx49012 Angle Sensor Evaluation Kit installer as mentioned in the earlier section
and click the Install button

Note: Ensure that administrator rights are enabled before installation.

The installer file contains the following:

- Binaries/compiled objects needed for running the GUI
- FTDI driver for establishing a serial port communication with the onboard FTDI device

- .NET 4.8 online installer (needed only for older versions of Windows, if you do not have this already
installed). Requires a stable Internet connection

2. Accept the License Agreement and click Next

[ ———— U U P

U
License Agreement f'
FPlease read the following important information before continuing. I n I n e 0 n

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

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
passible if you agree to such terms and conditions. By dicking the acceptance button *T 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, dick the button "I do not agree” and the
installation procedure will not be started.

1 Important Note:

a. THE INFORMATION GIVEN IN THE DOWNLOADED DOCUMENTS IS GIVEN AS A HINT FOR
THE IMPLEMENTATION OF THE INFINEOM TECHMOLOGIES COMPONENT OMLY AND SHALL NOT BE
REGARDED AS AMY DESCRIFTION OR WARRANTY OF A CERTAIM FUNCTIOMNALITY, CONDITION OR
QUALITY OF THE INFINEON TECHNOLOGIES COMPOMEMT. YOU MUST WERIFY ANY FUNCTION
DESCRIBED IN THE DOWMNLOADED DOCUMENTS IN THE REAL APPLICATION. INFINEOMN
TECHMOLOGIES AG HEREBY DISCLAIMS ANY AMD ALL WARRANTIES AMD LIABILITIES OF ANY KIND
{INCLUDING WITHOUT LIMITATION WARRANTIES OF NOM-INFRINGEMENT OF INTELLECTUAL

DDADEDTY DTS AE AKY THIDN DADTYY WTTH DECDETT T ARY AR AL TRIEMDRATTOR CTVER TR

OI accept the agreement

-::::Z-I do not accept the agreement

Figure 14 Software installation - license agreement
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3. Select Quick Installation (recommended) and click Install to begin the installation process

Setup - XENSIV™ TLx49012 Angle Sensor Evaluation Software version 0.4.0.202.., - x

lcome to th llation Wizard Y
o the ion Wiza -
Select an installation mode I n fl n e 0"

© Quick Installation {(Recommended)

Sets all installation options to the recommended defaults.

() Custom Installation

View and make changes for the installation

1. View the XEMSIV™ TLx49012 Angle Sensor Evaluation Software release notes.

2, Specify the installation path for the XENSIV™ TLx43012 Angle Sensor Evaluation
Software.

3. Specify the components to install for the XENSIV™ TLx43012 Angle Sensor
Evaluation Software (if available).

4, Specfy the XENSIV™ TLx49012 Angle Sensor Evaluation Software shortcutin the
start menu.

5. Select options to create shortouts on the desktop.

6. Select options to install dependencies for XENSIV™ TLx43012 Angle Sensaor
Evaluation Software (if available).

Badk Install Cancel

Figure 15 Software installation step - quick installation

4. After the binaries have been copied to the installation folder, install the FTDI CMD Drivers.
If this driver is already installed on your PC, skip this operation. If this driver is not installed, the USB
connection between the PC and the TLx49012 evaluation kit will not function

@ FTDI CDM Drivers 4

FTDI CDM Drivers

Click ‘Extract’ to unpack version 2.12.36.4 of FTDI's Windows
driver package and launch the installer.

www ftdichip.com

| Extract | Cancel

Figure 16 Software installation step - FTDI CDM drivers installation

5. Install .NET Framework 4.8. For operating systems starting from Windows 10 build 1903 and later, this
comes pre-installed. If the framework is not already installed, an active Internet connection is required to
complete the installation process

User guide 19 Revision 1.00
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o8 Microsoft NET Framework

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.

= W

Close

Figure 17 Software installation - .NET 4.8 installation

6. You are notified when all installer processes are complete and a shortcut is created on the desktop by
default. You can choose to run the installed XENSIV™ TLx49012 Angle Sensor Evaluation Software and

click Finish to exit the setup

Setup - XENSIV™ TLx49012 Angle Sensor Evaluation Software version 0.4.0.202..,

Wizard

the installed shorteuts,

Click Finish to exit Setup.

B Open release notes

Completing the XENSIV™ TLx49012
Angle Sensor Evaluation Software Setup

Setup has finished instaling XENSIV™ TLx4%012 Angle Sensor Evaluation
Software on your computer. The application may be launched by selecting

B Run ¥ENSTV™ TLx42012 Angle Sensor Evaluation Software

Figure 18 Software installation - completion
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4.4 Uninstalling the software

To uninstall the software package, go to Start>Add or remove programs and search for the XENSIV™ TLx49012
Angle Sensor Evaluation Software. Select Uninstall to delete the software from your PC.

Apps > Installed apps
tixd49012 =5 &
1 app found = Filter by:  All drives ~ M Sortby: MName(Ato?Z) ~
g XENSIV™ TLx439012 Angle Sensor Evaluation Software version 0.4.0.202510201544 18.8 MB
S 0.4.0.202510201544 | Infineon Technologies AG | 30.10.2025 se
Related settings Uninstall
Figure 19 Software uninstall
Allinstallation files are deleted from the system except:
e FTDI driver, which can be uninstalled separately if required
e .NET 4.8 dependencies, which in most cases are part of the operating system
User guide 21 Revision 1.00
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5 Using the evaluation software

This section describes all features and their usage of the XENSIV™ TLx49012 Angle Sensor Evaluation Software
in correlation with the evaluation hardware. Ensure that the TLx49012 evaluation kit is connected to your PC
via Micro-USB cable before exploring the next steps.

5.1 Startup screen

Figure 20 shows the default screen of the XENSIV™ TLx49012 Angle Sensor Evaluation Software after startup.
The graphical user interface (GUI) software monitors all USB ports and checks if any of them matches the
signature of the TLx49012 evaluation kit. If a match is found, a new device will be displayed as shown in
Figure 20: “Port xx”. By selecting the device, the software will connect and flash the correct firmware for the
target microcontroller. Software will also check for correct sensor detection.

Note: If the target does not have the latest firmware, it will be updated automatically.

TLx49012 Angle Sensor Evaluation Software — [m] X

B

Devices

& rort 38

Figure 20 Software usage - Startup screen

5.2 Application settings

In the top-left corner of the application, you can find the Application Settings button. Once it is selected, the
settings menu will be displayed with multiple options (Figure 21):

o Settings: Displays the flashing application settings (described in detail after this section)
o Fullscreen: Toggles the application into full screen mode.

e Reportan issue!: Send the user to a webpage where issues can be reported

o User Guide: Displays the user guide for this specific software

e About: Displays the current software and the firmware version

e Quit: Closes the application

User guide 22 Revision 1.00
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"B uason: Angle Sensor Evaluation Software -

Settings

Fullscreen

Report an Issue!

User Guide

About
Quit .
Devices
& rort 38

Figure 21

Software usage - Application Settings menu

Firmware flashing can be forced by selecting this option from Settings in the upper left menu (Figure 22).
Select this option before connecting to the board (selecting the “Port xx”). This feature can be used for

troubleshooting when automatic firmware updates encounter difficulties.

Application Settings

flash

[ Always update firmware (irrespective of current version)

Close

Figure 22

User guide

Software usage - Firmware flashing override
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5.3 Main menu

After successfully connecting to the evaluation kit, the software will display the main menu shown in Figure 23.
You can select between the main functionalities offered by the evaluation kit software by selecting the
corresponding button:

o IF Readout: Implements various interface readouts and features of the TLx49012 sensor

e SPI Readout: Implements an SPI readout of different register values, while the sensor is in Test mode

e Memory Map: Implements various internal sensor memory operations, strictly for the TLx49012 sensor
e Sensor Configuration: Implements a configuration window that can be used to configure the TLx49012

sensor
" B3 1149012 Angle Sensor Evaluation Software - o x
. Sensor: TLI49012-E0001-B12 IF Readout SPI Readout Memory map Sensor Configuration
Port ID: 38 200 17 1 OxFFFF
o0 ‘ ‘. i g z OXFFFF g
g g 3| OuFFFF
Figure 23 Software usage - Main menu
User guide 24 Revision 1.00
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5.4 IF Readout view

The Interface Readout view is accessible by selecting the corresponding button in the software main menu.
The open view is shown in Figure 24.

This view displays, plots, and logs decoded data from the evaluated sensor through the configured interface. It
also contains additional features and functionalities detailed in the next sections.

The Interface Readout view functionalities and features can be divided into the following groups, highlighted
in Figure 24:

Readout control

Volatile sensor memory configuration
TLx49012 interface configuration detection
Interface selection for multiple interface modes
TLx49012 data display

Sensor data logging

o vk wN e

TLx49012 Angle Sensor Evaluation Software = a *

Sensor: TLI49012-E0001-B12
l Cort 101 3 <:| IF Readout
1 Start [>
2 Sensor Configuration O

Current Interface Configuration
IF Mode: ABZ_PWM

PWM Freq: 2000Hz

PWM Start Edge: FALLING_EDGE
Sync Mode: SYNC_IFE

3 Sync Edge: DISABLED

ABZ Mode: AB_MODE

ABZ Init Pulses: ENABLED

ABZ Z Mode: UNGATED

ABZ Pulses: 4096

UVW Pole Pairs: 16

60 Sensor Data Values

240

Angle = 0,57°
Pulses = 26

120

Clear

Sensor Interface Selection

4 ABZ

Read rate=0 [sample/sec] Points ploted are

. downsampled st
Discard .
| X § Log points ABZ = 0 500 points/sec

6
Loga%mg | Save

Read rate=0 Drop m_(e:O Buffer size=5/100 Read Batch Rate=01Hz (1 1ms)

Figure 24 Software usage - IF Readout view
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5.4.1 Readout control

The Readout control initiates continuous readout based on the active sensor configuration, retrieved from the
TLx49012 sensor’s volatile memory on the connected board. Depending on the communication protocol, four
distinct views can be viewed (Figure 25). The possible modes are listed as follows accompanied with their
corresponding read frequency:

e SPIMode: 5000 Hz

e ABZ Mode: 1000 Hz

e UVW Mode: 5000 Hz

e PWM Mode: Variable 250 Hz to 4000 Hz

L B = L

pr B e F Rendout

" Sensor Data Vaues ot > Sensor Data Values

s Angle = 51,71°
Raew [LSE1E] = D1

Angle = 0,57
Pulses = 26

Clear

IF Readout IF Readout

Sensor Data Values * Sensor Data Values

Angle = 117,28"

W DerCyoe B = 2
g Ot - 202

Figure 25 IF readout view - Possible readout views
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5.4.2 TLx49012 extended configuration (Sensor Configuration)

The TLx49012 is a highly configurable sensor. These configurations can be implemented through changing
specific bitfields in the Memory Map. This can be implemented fully in the Memory Map view (shown in

Section 5.6) by writing specific bits or alternatively, a straightforward combo-box/textbox approach is provided
through the Sensor Configuration button. Clicking this button will prompt you to choose if you want to keep
the current data or to perform a full sensor reset as shown in Figure 26. This is implemented because the sensor
has to be in Test Mode for the internal Memory Map to be accessed and changed, and as such, entering Test
Mode will require a reset.

Attention X

Do you wish for the sensor to be re-written with
| ! the last used configuration?

2

Yes Ma Cancel

Figure 26 Sensor configuration - Data persistence

After you make a choice, the Extended Sensor Configuration window will be displayed. This window provides
a simple but complete way to change the USER_CONFIG registers as well as the LUT_CONFIG registers.

The Extended Sensor Configuration view functionalities and features can be divided into the following
groups, highlighted in Figure 27:

1. Configuration selection tabs
2. View for current selection
3. Help button for explanations
4. The different buttons have the following functionalities:
- Reload: The values from the registers are all re-populated into the Ul, bringing the Ul to the initial status
- Write: Selected view with its associated configuration (as seen in the window) is written in the sensor.
CRC is automatically calculated for both the USER and Look-up table (LUT) memory. After the write

operation takes place, the sensor is soft-reset, and the registers from the bitmap configuration are re-
read, and the values will be reloaded in the Ul elements

- Reset: The sensor is hard-reset through a power cycle (power off, power on), and the memory is re-read
and Ul re-populated

- Export as csv: The values from the current view that are in the Ul are logged and extracted into .CSV
format. You will be prompted to enter a comment for the saved file, and upon confirming, the file will be
saved in the selected location

- Import from csv: This enables on-demand loading of the USER or LUT values. Clicking this button will
prompt you to select a.CSVfile. If the file contains invalid data values, the software will reject the input,
and no changes will be made

User guide 27 Revision 1.00
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Extended Sensor Configuration — (m] x
Configuration Interface
. Sensor Interface
selection SPl
Interface Configuration 0
Sync
LUT Configuration E:%g Sync Mode Sync Edge
Measurement Sync on configured ec *| Disable
User Configuration &
NVM Configuration
[ CMTP Configuration ﬁ
Q@ T T —
—_— [ T T ——
Figure 27 Extended sensor configuration - Configuration selection
Attention: The Extended Sensor Configuration window cannot be used with the A11 design step.
Attention: The Extended Sensor Configuration window can only be used with B11 design step sensor if

the sensor’s CMTP is fully fused. If not, the changes will not take effect. Additionally, certain
bitfields are not configurable in the B11 design step sensors.

5.4.2.1 Interface configuration

The sensor’s active communication interface is determined by the if_mode bitfield stored in volatile memory,
which is loaded at startup from the CMTP. Alternatively, this interface can be changed temporarily through the
Interface configuration tab in which the sensor is “soft-reset” by setting the appropriate bitin the
stat_en_0_reg.

The Interface Configuration tab provides a simple way of interpretation and configuration of the
usr_config_1_reg and usr_config_2_reg registers. The tab contains data about the possible changes that you
can make through the Ul elements as shown in Figure 28 (8 drop downs and 2 text boxes):

Sensor Interface: SPI/PWM/ABZ/UVW/ABZ + PWM/UVW + PWM
ABZ Mode

ABZ Z Mode

ABZ Initial Position Pulses

ABZ Pulses

PWM Frequency

PWM Starting Edge

UVW Pole Pairs

Sync Mode

User guide 28 Revision 1.00
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e SyncEdge
Interface
Sensor Interface
UVW+PWM
uvw PWM
UVW Pole Pairs PWM Frequency PWM Edge
2 250 Hz * | Falling Edge “
Sync
Sync Mode Sync Edge
Measurement Sync on configured ec * | Disable N
Figure 28 Extended Sensor Configuration - Interface Configuration tab

5.4.2.2 LUT configuration

The volatile multipoint calibration (MPC) LUT area of the bitmap can be visualized and modified through the Ul
of the application in the LUT Configuration tab. This view offers automatic CRC recalculation, data change
indication, and hover-enabled graph data points. This can be observed in Figure 29.

Index  LUT Data  Index

0 0 16
1 4096 7
2 8192 18
3 12288 19
4 16384 20
5 20480 21
6 24576 22
7 28672 23
g 32768 24
9 36864 =
10 40060 26
n 45056 27
12 49152 28
13 53248 29
14 57344 30
13 61413 3

CRCO CRC1

LUT Data

q
4096
8192
12288
16384
20480
24576
28672
32768
36864
40960
45056
49152
53248
57344

61413

65000
60000
55000
50000
45000

540000

e [LSB

435000

tion valu

30000

Corres

25000

20000

15000

10000

5000

EQUIDISTANT MODE
55000

£0000

50000
45000
40000

51200 g 35000

O Correction Value 36864
£ 30000

S 25000
20000

15000

50000
Angle input [L5816]

NON-EQUIDISTANT MODE

50000
Angle input [LSB16]

Figure 29 Extended Sensor Configuration - LUT Configuration tab
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5.4.2.3 User configuration

The User Configuration tab provides an extended way to see and configure the usr_config_1_reg to
usr_config_15_reg registers. The Ul elements are organized into six main categories, each having multiple
drop downs, and text boxes used for input as shown in Figure 30:

e Basic Interface Configuration

e Status Flags Configuration

e Input Spike Filtering Configuration

e Angle Configuration

e Dynamic Compensation Configuration

e System Configuration

Basic Interface Configuration

Sensor Interface Sync Mode SPI MOSI CRC Check ABZ Mode
SPI ¥ | | Measurement Sync on configurec ¥ | MISO CRC inverted on read timec ¥ | A/E Mode L}
PWM Frequency Sync Edge SPI MISO CRC Check ABZ Z Mode
2000 Hz ¥ | | Disable ¥ | MOSI CRC check enabled ¥ | | Ungated for tz ¥
PWM Edge ABZ Initial Pesition
Falling Edge v Absolute Position Mode ~
UVW Pole Pairs ABZ Pulses
16 [LSB4]| 4096 [LSB12]

Angle Configuration

Angle Base Angle Direction Ellipticity Vector length minimum limit

0 158151 | cow <o 1see] 6 [LSB7]
X3 Base Offset app X 0o rotation for linear c ion Vector length maximum limit

0 ILSB18]| o [LsB16]| 0 [Signed DEC]| 176 1LSB8]
¥3 Base Offset app ¥ Safety mechanism vector length

0 1LsB16]] [o (LsB16] Fully compensated vector length ~

Input Spike Filter Configuration

IFA input spike filter IFB input spike filter IFC input spike filter

Enabled “ | Enabled | | Enabled v
IFD input spike filter IFE input spike filter

Enabled “ | Enabled -

Status Flags Configuration

CRC errors in CMTP Voltage errors for VDD2V5x Temperature below min error Shear stress outside +/-100MPa

Error Indicated | | Error Indicated ~ | Error Indicated | | Error Indicated -

CRC errors in LUT area of bitmap Voltage errors for VDDA/VDDD Temperature above max error Diff stress outside +/-400MPa

Error Supressed ¥ | | Error Indicated ~ | Error Indicated ¥ | | Error Indicated L}

CRC errors in User area of bitmap Undervoltage errors for VDDP Test vectors out of range error Overflow errors for ADC channels

Error Supressed ¥ | | Error Indicated ¥ | Error Indicated ¥ | | Error Indicated L}
Overvoltage errors for VDDP Overflow errors for Fw and CORDIC
Error Indicated ¥ Error Indicated ~

Dynamic Compensation Configuration

Dynamic compensation enable Dynamic compensation hysteresis Dynamic compensation factor K1 Number of samples for init

Enabled v | +/-0.4 degree vl [LsB8l| |5 [DEC]
Dynamic compensation mode Limit for Kalman prediction Dynamic compensation factor K2 Time adjustment for dynamic comp
Continuous ¥ | | Disabled -] [15 [LsBs| o 1Signed DEC]
Dynamic comp ion initial Gradual adjt of KT during init

Only on startup ~ || K1 remains fixed at 1.0 during init ~

System Configuration

Data sampling restart Angle base update by sys self-calib  System self-calibration setting Multipoint calibration mode
1536 LSB16 (ca. 10C) v Disabled - Quadrature calibration, offset dis; No multipoint calibration -
ADC max range
small range (cefault) v
Figure 30 Extended Sensor Configuration - User Configuration tab
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5.4.2.4 CMTP configuration

The CMTP Configuration tab provides a way to convert the values saved in Volatile Memory tabs into Non-
Volatile Memory data that can either be saved into a .CSV file for later use or writing to the sensor’s internal
memory. This view contains two checkboxes that you can select to write either the LUT or USER part of CMTP or
both, see Figure 32.

Clicking the Write button will prompt you to confirm the selection as shown in Figure 31.

Attention: The sensor has a limited number of writes. In the current version of the sensor, the CMTP can
only be written once per address. This does mean that you can write the LUT and the USER
section of the CMTP only once. After this is implemented, the software will automatically
check and stop the user from trying to write the section further. See Memory map section for
more information about write cycles.

Warning
The CMTP will be fused with:
— W User section WILL be fused,
LUT section WILL NOT be fused.
This operation will use one of the remaining write cycles!
Continue?
Yes Mo |
Figure 31 Extended Sensor Configuration - CMTP writing warning

CMTP Memory Configuration

This screen is used to convert USER and LUT Configurations from the other views into writeable data for the CMTP. To write data
please select the apropriate configurations to be written into the CMTP. You can write the sensor with said data, or you can export into
CsV files.

The configurations that will be loaded into the CMTP or saved to the CSV are taken from tabs on the left.

Please select which configurations you want to write:

NVM Registers (CMTP)

Write USER configurations into CMTP

¥

Write LUT configurations into CMTP

Figure 32 Extended Sensor Configuration - CMTP Configuration tab
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5.4.3 TLx49012 interface configuration detection

The control panel is found in the Interface Readout view that displays the TLx49012 volatile memory
configuration (Figure 33). The following parameters are displayed:

e Interface mode

e PWM Frequency (Hz)

e PWM Starting Edge

e Sync Mode

e Sync Edge

e ABZMode

e ABZ Initial position pulses
e ABZZMode

e ABZPulses

e UVW Pole Pairs

Current Interface Configuration
IF Mode: UVW_PWM

PWM Freg: 2000Hz

PWM Start Edge: FALLING_EDGE
Sync Mede: SYNC_IFE

Sync Edge: DISABLED

ABY Mode: AB_MODE

ABZ |nit Pulses: ENABLED

ABZ 7 Mode: UNGATED

ABZ Pulses: 16

UVW Pole Pairs: 16

Figure 33 IF Readout view - TLx49012 configuration

5.4.4 Interface selection for multiple interface mode

In dedicated modes, the sensor provides data through multiple interfaces. Those modes are ABZ + PWM or UVW
+ PWM. Whenever the software detects such a mode, an extra drop down is displayed to select between one of
the two. The drop down is populated with the appropriate data based on the detected mode as shown in
Figure 34.

Sensor Interface Selection
W *
W
PV
Figure 34 IF Readout view - Sensor Interface Selection
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5.4.5 TLx49012 data display

During continuous readouts in the Interface Readout view, TLx49012 data is decoded and displayed in
multiple Ul elements.

These graphical elements are automatically reconfigured based on the configuration found in the sensor’s
internal volatile registers that you have updated, or that the sensor has loaded from the CMTP. Data decoding
and display is based on the value found in the if_mode field of the usr_config_1_reg and the sensor’s chip
variant.

5.4.5.1 TLx49012 data display - SPI mode

Interface readout data display in SPI Mode has the following Ul elements (Figure 35):

1. Cartesian chart with values from 0 to 360 on the Y axis. Holds 180 samples on the X axis. The chart is
updated at 200 Hz

2. Angular gauge for displaying the 0° to 360" angle position of the magnetic field
3. Labels for displaying decimal values for the current angle (degrees) and the raw register values [LSB16].
4. Plotted data can be cleared by clicking the Clear button

360 | Sensor Data Values

240

% | Angle = 14,69°
~ | RawlLSB16] = 2675

120

[, |

Figure 35 IF Readout View - TLx49012 display - SPI Mode
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5.4.5.2 TLx49012 data display - ABZ mode

Interface readout data display in ABZ Mode has the following Ul elements (Figure 36):

1. Cartesian chart with values from 0 to 360 on the Y axis. Holds 180 samples on the X axis. The chart is
updated at 200 Hz

2. Angular gauge for displaying the 0° to 360" angle position of the magnetic field
3. Labels for displaying decimal values for the current angle (degrees) and the counted pulses from the sensor
4. Plotted data can be cleared by clicking the Clear button

Note: If the sensor is configured in absolute position mode, the initial pulses will only be sent after a
sensor Power-down reset. Stopping and starting the readout after the initial pulses will offer only
relative position mode. This means that the angle displayed in the software will depend on the
initial position of the magnetic field when the readout is started.

2 1 3
Sensor Data Values
“z || Angle = 69,54°
~ || Pulses = 3165
4
Figure 36 IF Readout view - TLx49012 display - ABZ Mode
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5.4.5.3 TLx49012 data display - PWM mode

Interface readout data display in the PWM Mode has the following Ul elements (Figure 37):

1. Cartesian chart with values from 0 to 360 on the Y axis. Holds 180 samples on the X axis. The chart is
updated at 200 Hz

2. Angular gauge for displaying the 0° to 360" angle position of the magnetic field

3. Labels for displaying decimal values for the current angle (degrees), duty cycle (%), and how many times an
error has been detected

4. Plotted data can be cleared by clicking the Clear button. An additional button is present to hide/show the
extra charts from (5). Hiding the additional Ul elements can significantly improve the viewing experience of
the other charts

5. An extra Step Line Chart can be visualized in this mode. This chart displays an additional view of the PWM
signal from the sensor

Sensor Data Values

Angle = 117,28°
= | DutyCycle [%] = 34,32

Error detected 0 times

Chart settings

|
PWM Pattern Viewer

1 —

Duty Cycle

Figure 37 Readout View - TLx49012 display - PWM Mode
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5.4.5.4 TLx49012 data display - UYW mode

Interface readout data display in UVW Mode has the following Ul elements (Figure 38):

1. Cartesian chart with values from 0 to 360 on the Y axis. Holds 180 samples on the X axis. The chart is
updated at 200 Hz

2. Angular gauge for displaying the 0°to 360" angle position of the magnetic field

3. Labels for displaying decimal values for the current angle range (degrees), current UVW pattern, electrical
revolutions, and mechanical revolutions

4. Plotted data can be cleared by clicking the Clear button. An additional button is present to hide/show the
extra charts from (5). Hiding the additional Ul elements can significantly improve the viewing experience of
the other charts

5. Three extra Step Line Charts can be visualized in this mode. These charts display the received states of the
UVW data lines from the sensor for an easy visualization of the pattern change

Note: Due to the way the UVW interface works, the angle cannot be exact. In this mode, the angle is
reported as an angular range referenced to the magnet’s initial position. The resulting angle
reflects the initial condition of the magnet when the Start button is selected, because UVW delivers
relative position data rather than an absolute angle.

=52 | Sensor Data Values
Angle = 71,257 - 75,00° 3
40
f Pattern = 4
7 Electric Revolutions = 3
20 Mechanic Revolutions = 0,19
Chart settings
0 Clear Display Pattern ?
UVW Pattern Viewer 4

Figure 38 IF Readout View - TLx49012 display - UVYW Mode
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5.4.6 Sensor data logging

You have the option to select if the acquired data needs to be logged and extracted in .CSV format. By default,
logging is disabled to minimize RAM usage. You can click on the Logging button (Figure 39), and if the state is
changed to “ON”, the software will save all acquired values in RAM. Note that for protecting RAM usage, a
maximum of 1,000,000 points can be stored, if this limit is reached, a pop-up window will notify you and data
logging will be stopped.

After ending the measurements, you will have the following options (Figure 39):

e Discarding acquired data, by clicking the Discard button
e Saving acquired data to disk in .CSV format by clicking the Save button

Points ploted are

R Rezd rate=0 [zampla/sec] )
Logglng ‘ Save ‘ ‘ Discard D | dcwngmp!ec at
off = Log points ABZ = 0 500 points/sec.

Figure 39 IF Readout view - Data logging control

The comma-separated values (.CSV) format implemented in this tool is used as a delimiter with the semicolon
sign “;”. If the default separator of the operating system differs, you can use the “column split by delimiter”
function of post-processing software (for example, Microsoft Excel).

The exported .CSV file has the following structure:

e Header: In this section, the software will log generic data (date, timestamp, sensor name, and user
comment)

o Interface Configuration: In this section, the software will log specific interface data (Interface Mode, PWM
Frequency, PWM Start Edge, Sync Mode, Sync Edge, ABZ Mode, ABZ Init Pulses, ABZ Z Mode, ABZ Pulses,
UVW Pole Pairs)

o Data: Each logged line consists of a data bundle, different for each interface mode, containing:
- Index
- Angle (degrees)
- Interface-specific data:
o SPIMode: Raw register data (LSB16)
o ABZ Mode: Pulses count
o PWM Mode: Duty Cycle (%) and Error detection
o UVW Mode: Pattern, Electric Revolutions, Mechanical Revolutions

An example of exported data for the PWM Mode is shown in Figure 40.

a2
a2

Figure 40 Data logging example - Exporting PWM Mode data in .CSV format
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5.5 SPIl readout view

The SPI Readout view is accessible by clicking the corresponding button in the software main menu. The open
view is shown in Figure 41.

This view displays plots and logs decoded data from the evaluated sensor through the SPI protocol. It also
contains additional features and functionalities detailed in the next sections.

Upon accessing this view, the software will check if the sensor is in Test Mode. If the sensor is not, the
procedure to enter this mode will automatically be executed.

Attention: Entering Test Mode requires the sensor to be powered down, resetting any configuration
made in the IF Readout view. This does not apply when switching directly from the Memory
map section, as the sensor is put in Test Mode when that view is initialized.

The SPI Readout view functionalities can be divided into the following groups, as highlighted in Figure 41:

Readout control

Register configuration

TLx49012 basic configuration
TLx49012 extended configuration
Synchronization Trigger

LUT registers

Readout control

TLx49012 SPI data display
Sensor data logging

WP NGO R WD

TLxd9012 Angle Sensor Evaluation Software - u] X

Sensor: TLI49012-E0001-B12
. Port ID: 38 @ SPI Readout
‘ Start D ‘
‘ Register Control

‘ Basic Configuration ég ‘
Sensor Configuration 0

e

Synchronization Trigger l_L

360

Bap - 3|Buy

120

=]
‘ LUT Registers &f’]o ‘ 0 Angle[deg]: 49.83

1000 Velocity[rpm]: 89.3

Readout Control
Data Selection

Angle & Speed
In Frame Communication
Clear Device Status

o
wd. - Ayooppa

_1000- Chart settings
¥ Uisplay Angular Velocity ¢

] Points ploted are
" Flead rate=0 [sample/sec]
Logging ‘ Save | ‘ Discard D ‘ downsampled at
=ff X g points=0 500 points/sec.

Figure 41 Software usage - SPI Readout view
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5.5.1 Readout control

The readout control provides a way to start the continuous readout. By clicking the Start button, you can start
an SPI continuous readout at a fixed frequency of 5000 Hz. The user interface will continuously update with the
received data.

The continuous readout supports In Frame or Next Frame SPI communication schemes with or without
Device Status clear. This can be changed in the Readout Control section of the software.

5.5.2 Register configuration

This window provides advanced control over the raw values of the registers through write and read operations
on almost the full address range.

It supports single and continuous readouts with In Frame or Next Frame SPI communications schemes with or
without Device Status clear. Fixed 1000 Hz read frequency.

The Register Control window has the following Ul elements as seen in Figure 42:

Cartesian chart with raw register data for continuous readouts

Numeric (HEX and DEC) display for the decoded raw SPI frame

Device Status explicit bit decoding

Register Address (HEX) input data is used for all read and write operations

Reg. Write Data (HEX) input data is used for all write operations to the selected Register Address
Device Power-On Reset

CSV logging with full SPI frame data and explicit bit decoding of the Device Stat

No ok wbd ke

After each write operation, a sensor soft reset from bitmap, read, and GUI update is executed. Bitmap CRC
check is disabled.

Attention: NO CMTP programming - only bitmap registers.

Attention: It is up to you to select the correct type of SPI scheme for the desired register address. For In-
Frame communication, “Register Address” is only limited to the maximum 7-bit value of 127
(OXTF).

Attention: A few registers can be written/read locked depending on unlock password (access rights) and

control register configurations (for example, ifx_config, cmtp_word).
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E Register Control

x |
Status [LSB]  Data [LSB] CRC [LSB]
40627 / Ox9EB3 50 / 0x32
Device Status bit decoding
OFC[7] LFOK[6] DIAG[5] MAG[4]
False True False False
SUP[3] RST[2] OT[] CAL[O]
False False  False False
Register Control
ADDRESS [hex]
Ox Read
DATA [hex]
Ox Write
+| In Frame [¥| Clear Status Reset
i - L1 —
| togging | [ save Discard [

Figure 42 SPI Readout view - Register Control

5.5.3

TLx49012 Basic Configuration

The Basic Configuration window offers ease of access to interpretation and configuration of the
angle_pred_reg, usr_config_7_reg, usr_config_11_reg, and ifx_config_9_reg registers. When the window is
initialized, the volatile memory of the TLx49012 is read and interpreted, being transcribed into the Ul elements

as shown in Figure 43 (4 drop downs and 2 text boxes):

e Angle Base

e Current Angle (truncated on 15bits)
e Direction

e Dynamic Comp Mode

e Dynamic Comp Enable

e ADC Blank Cycles

In the Basic Configuration window, the following operations can be applied using the available buttons

e Reload: The values from the internal memory are re-read and the Ul elements are updated. A new angle is

displayed

o Write: Selected configuration (as seen in the window) is written in the sensor. CRC is automatically
calculated for the configuration to be written. After the write operation takes place, the sensor is soft-reset,
and the registers from the bitmap configuration are re-read, and the values will be reloaded in the Ul

elements

e Reset: The sensor is hard-reset through a power cycle (power off, power on), and the memory is re-read and

Ul re-populated

e Close: The window is closed and the Interface readout view is updated with the new values from the volatile

memory
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Basic Configuration T x
Angle Base Current Angle Direction

0 4434 CCW=0 4
Dynamic Comp. Mode Dynamic Comp. Enable
Continuous ¥ | | Enabled =1 =

ADC Blank Cycles

2
| Reload ‘ | Write ‘ | Reset ‘ -
Figure 43 SPI Readout view - Basic Configuration
5.5.4 TLx49012 Extended Configuration

The Extended Configuration window offers ease of access to interpretation and configuration of the USER,
LUT, and CMTP sections of the sensor’s memory. For more information, see Section 5.4.2.

5.5.5 Synchronization trigger

The sensor allows different control functions on the IFE pin for ease of use. The function assigned to the IFE pin
depends on the user interface and configured setting:

e SPI: Latches the measured angle and angular velocity to dedicated synchronization registers
e ABZ: Triggers initial position pulses or a reset of the sensor logic
e UVW: Triggers a reset of the sensor logic

e PWM: Synchronizes the measured angle and continuously provides it via the PWM interface or triggers a
reset of the sensor logic

This window has only the capability to send synchronization signals only when the configured interface is SPI.
The sensitive edge on the IFE pin can be programmed to:

e Fallingedge

e Rising edge (default)

¢ Falling and Rising edge

o No edge (function deactivated)

The Synchronization Trigger window has the following features and Ul elements (Figure 44):

e Synchronized Angle. Available in Raw 14-bit [LSB] and in degrees [°]
¢ Angle Synchronized Status

¢ Angle Read Status

e Synchronized Velocity. Available in Raw 14-bit [LSB]

e Velocity Synchronized Status

e Velocity Read Status

e Synchronization Mode. Only mode 0 is active in this window
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e Synchronization Edge

In the Synchronization Trigger window, the following operations can be applied using the available buttons

o Trigger: The trigger signal is sent on the IFE line
e Read: The angle and velocity registers are read, and the Ul is updated

e Trigger + Read: The trigger signal is sent on the IFE line, and the angle and velocity registers are read, and
the Ul is updated

o Write: Selected configuration (as seen in the window) is written in the sensor. CRC is automatically
calculated for the configuration to be written. After the write operation takes place, the volatile memory will
be re-read, and the values will be reloaded in the Ul elements

e Reset: The sensor is hard-reset through a power cycle (power off, power on), and the memory is re-read and
Ul re-populated. This action resets the Synchronization Edge configuration

Synchronization Trigger X
Synchronized Angle[LSB/"]  Angle Sync Status Angle Read Status
0/ 0,00° D or 1 trigger since last read
Synchronized Velocity[L5SB] Velocity Sync Status Velocity Read Status
0 0 or 1 trigger since last read
Synchronization Mode Synchronization Edge
0 = (SPI) Sync on IFE 0 = disable ~
Trigger | Read Trigger+Read | Write -
|
Figure 44 SPI Readout view - Synchronization Trigger, disabled

To use this window, select a Synchronization edge from the drop down and write it into the volatile memory
using the Write button. After this process has been implemented and no issues have been displayed, the
Trigger and Trigger + Read buttons become available.

To read a value, first use the Trigger button. This updates the internal register with the captured angle and
velocity value. You can then use the Read button to request the values that were saved when the trigger signal
was sent. A successful operation is shown in Figure 45.

Additionally, you can use the Trigger+Read button to send the trigger signal to the sensor and read the value
immediately after. This has the same outcome as clicking the Trigger and the Read button in quick succession.

Clicking the Trigger button multiple times before initiating a read operation causes the device to store only the
value captured by the last trigger signal; earlier captured values are overwritten. This operation is also reflected
in the Status group boxes as shown in Figure 45.
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' Synchronization Trigger *
Synchronized Angle[LSB/°] Angle Sync Status Angle Read Status
2087 / 45,86" =1 trigger since last read Fresh value
Synchronized Velocity[LSB] Velocity Sync Status Velocity Read Status
0 =1 trigger since last read Fresh value
Synchronization Mode Synchronization Edge
0 = (5PI) Sync on IFE 1 = rising edge ¥
[ | s | [Frageronen ey

Figure 45 SPI Readout view - Synchronization Trigger, Multiple Trigger signals

[ Synchronization Trigger X
Synchronized Angle[LSB/°] Angle Sync Status Angle Read Status
2064 / 45,35° 0 or 1 trigger since last read Fresh value
Synchronized Velocity[L5B] Velocity Sync Status Velocity Read Status
0 0 or 1 trigger since last read Fresh value
Synchronization Mode Synchronization Edge
0 = (SPI) Sync on IFE 1 = rising edge "
[ | oo | [Fiagersiand =y
Figure 46 SPI Readout view - Synchronization Trigger, normal operation
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5.5.6 LUT registers

The volatile MPC LUT area of the bitmap can be visualized and modified through the Ul of the application in the
Volatile LUT Registers Configuration window. This method offers automatic CRC recalculation, data change
indication, hover-enabled graph data points, and LUT Export and Import into .CSV format.

Volatile LUT Registers Configuration = x
index LUT Data Index LUT Data EQUIDISTANT MODE NON-EQUIDISTANT MODE
0 0 16 0
65000 65000
1 4096 17 | 4096
650000 650000
2 8192 18 8102
55000 55000
3 | 12288 19 | 12288 : :
4 | 16284 | 20 | 16284 S0000 sooo
5 20480 21 20480 45000 45000
6 | 24576 22 | 24576 | Sao000 & 40000
2
7 28672 | 23 | 28672 | w3sonn 35000
8 | s27e8 | M| 32768 | £y 16384 & 20000
9 36864 25 36864 @ O Correction Value 32768 @
5 25000 5 25000
10 | 40960 @26 | 40960 |- -
- 20000 20000
11| 45056 | 27 | 45056
12 | 49152 | 28 | 49152 Lo .
13| 53248 | 29 | 53248 | 00 10000
14| 57344 | 30 | 57344 5000
15 | 61440 | 31 | 67440 0 0
0 50000 0 50000
CRCO CRC1 Angle input [L5816] Angle input [LSB16]
| Reload ‘ | Write ‘ - | Export as csv ‘ ‘ Import from csv
Figure 47 SPI Readout view - Volatile LUT Registers Configuration

In the Volatile LUT Registers Configuration window, the following operations can be applied using the
available buttons:

e Reload: The values from the registers are re-read and the Ul is re-populated

e Write: Selected configuration (as seen in the window) is written in the sensor. CRC is automatically
calculated for the LUT to be written. After the write operation takes place, the registers will be re-read, and
the values will be reloaded in the Ul elements

e Reset: The sensor is hard-reset through a power cycle (power off, power on), and the memory is re-read and
Ul re-populated

e Exportas csv: The values that are currently in the Ul are logged and extracted into .CSV format. You will be
prompted to enter a comment for the saved file, and upon confirming, the file will be saved in the selected
location

e Import from csv: This button enables on-demand loading of the LUT values. Clicking this button will
prompt you to select a.CSVfile. If the file contains invalid data values, the software will reject the input, and
no changes will be made. An example of a correctly exported/imported .CSV file is shown in Figure 48
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A A B C
| 1 [ 06.11.2025

£l Comment:
5 |

[ Index Name Value[LSB16]
0 mpc_lut_data_0 0
1 mpc_lut_data_1 2096
2 mpc_lut_data_2 5192
3 mpe_lut_data_3 12288
a mpc_lut_data_4 16384
5 mpc_lut_data 5 20480
[ 13 ] 5 mpc_lut_data_6 24576
7 mpe_lut_data_7 28672
[ 15] 8 mpc_lut_data_s 32768
| 15 | 3 mpc_lut_data 9 36864
10 mpc_lut_data_10 20960
| 15| 1 mpe_lut_data 11 45056
12 mpc_lut_data_12 29152
13 mpc_lut_data_13 53248
14 mpc_lut_data_14 57344
15 mpe_lut_data 15 61440
16 mpc_lut_data_16 0
17 mpc_lut_data_17 2096
18 mpc_lut_data_18 192
19 mpe_lut_data 19 12288
20 mpc_lut_data_20 16384
21 mpc_lut_data_21 20480
2 mpc_lut_data_22 24576
23 mpe_lut_data 23 28672
E 24 mpc_lut_data_24 32768
25 mpc_lut_data_25 36864
2% mpc_lut_data_26 20960
27 mpc_lut_data_27 45056
B 28 mpc_lut_data_28 29152
29 mpc_lut_data_23 53248
20 mpec_lut_data_30 57344
31 mpc_lut_data_31 61440
32 lut_word_crc 51143
m

. o o
Figure 48 SPI Readout view - LUT export file example
5.5.7 Readout control

The readout control provides the option of selecting three types of data for the readout based on the selection
made in the Data Selection drop down (Figure 49):

1. Angle & Speed readout: By selecting the appropriate item and clicking the Start button, you can start a SPI
continuous readout at fixed frequency of 5000 Hz. The user interface will continuously update with the
received data from the sensor’s angle_pred_reg and angle_vel_reg registers

2. Vector length readout: By selecting the appropriate item and then clicking the Start button, you can start
a SPI continuous readout at fixed frequency of 5000 Hz. The user interface will continuously update with the
received data from the sensor’s vec_len_reg and vec_len3_reg registers

3. X/Y/SysCal readout: By selecting the appropriate item and then clicking the Start button, you can start a
SPI continuous readout at fixed frequency of 1000 Hz. The user interface will continuously update with the
received data from the sensor’s x3_spi, y3_spi, xn_spi and yn_spi registers. In this view, you can observe,
after multiple magnet turns, the effects of the system self-calibration results applied to the compensated
parameters. This effect is most noticeable when the sensor and magnet are placed in the Out-Of-Shaft
configuration

Readout Control
Data Selection

Angle & Speed =
Angle & Speed

Vector Length
X/Y/SysCal

Figure 49 SPI Readout view - Readout Data Selection
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There are also two additional options that you can select for the communication to be implemented In Frame
and to clear device status at every readout. Those options are selected/unselected by the 2 checkboxes as
shown in Figure 50.

Readout Control
Data Selection

Angle & Speed v
In Frame Communication
Clear Device Status

Figure 50 SPI Readout view - Readout Control

5.5.8 TLx49012 SPI data display

During continuous readouts in the SPI Readout view, TLx49012 data is decoded and displayed in multiple Ul
elements.

These graphical elements are automatically reconfigured based on the type of received data from the sensor
and the selection made by you.

5.5.8.1 TLx49012 SPI data display - Angle & Speed

1. Angle & Speed data display in this mode includes the following Ul elements (Figure 51)

2. Cartesian chart with fixed Y axis for the calculated angle value in degrees. Holds 300 samples on the X axis.
The chart is updated at 500 Hz

3. Angular gauge for displaying calculated angle in degrees

4. Cartesian chart with autoscaling on the Y axis for calculated velocity in RPM. Holds 300 samples on the X
axis. The chart is updated at 500 Hz

5. Speed Gauge for displaying the current calculated velocity in RPM.

6. Labels for displaying decimal values for angle in degrees and velocity in RPM.

7. Plotted data can be cleared by clicking the Clear button.

8. An additional button is present to hide/show the velocity gauge/charts. Hiding these Ul elements can

significantly improve the viewing experience of the other charts

”E‘ SPI Readout
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Fap - 3|5uy
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0 Angle[deg]: 48,68
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- 1000- Chart settings
Samples Display Angular Velocity ?

Figure 51 SPI Readout view - Angle & Speed view
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5.5.8.2 TLx49012 SPI data display - Vector Length

Vector Length data display in this mode includes the following Ul elements (Figure 52):

1. Cartesian Chart for Vector Length (value based on Xn/Yn). Value is displayed raw in [LSB]. Holds 300 samples
on the X axis. The chart is updated at 500 Hz

2. Cartesian Chart for Vector Length 3 (value based on X3/Y3). Value is displayed raw in [LSB]. Holds 300
samples on the X axis. The chart is updated at 500 Hz

3. Labels for displaying values for Vector Length and Vector Length 3
4. Plotted data can be cleared by clicking the Clear button

SPI Readout

Clear

= 4500
< 20000
15000 Vector Length [LSB]: 4231
10000
5000 Vector Length3 [LSB]: 4231

% 20000
= 15000
5000

0 - . - .

Figure 52 SPI Readout view - Vector Length

5.5.8.3 TLx49012 SPI data display - X/Y/SysCal

X/Y/SysCal data display in this mode includes the following Ul elements (Figure 53):

1. Lissajous scatter plot for X3 & Y3 values. Values are displayed in (DEC). Holds 350 samples. The chart is
updated at 200 Hz

2. Lissajous scatter plot for Xn & Yn compensated values. Values are displayed in (DEC). Holds 350 samples.
The chart is updated at 200 Hz

3. Labels for displaying values for X/Y/Xn/Yn/SysCal, vector length limits, and calculated vector length 3
4. Labels for displaying the current SysCal Parameters and the active status

5. Plotted data can be cleared by clicking the Clear button. Additional buttons are present that can be used to
Zoom into the charts
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Figure 53 SPI Readout view - Vector Length

5.5.9 Sensor data logging

You have the option to select if the acquired data needs to be logged and extracted in .CSV format. By default,
logging is disabled to minimize RAM usage. You can click on the Logging button (Figure 54), and if the state is
changed to “ON”, the software will save all acquired data in RAM. Note that for protecting RAM usage, it is
allowed to store maximum 1.000.000 points, if this limit is reached, a pop-up window will notify you, and data
logging will be stopped.

After ending the measurements, you have the following options (Figure 54):

e Discarding acquired data, by clicking the Discard button
e Saving acquired data to disk in .CSV format by clicking the Save button

Logging 7 ] Read rate=0 [sample/sec] :21:;1:::;?3;;
off ‘ Save ‘ | Discard B‘< ‘ Log points ABZ = 0 500 points/zec.
Figure 54 Software usage - Data logging control

The.CSVformatimplemented in this tool use as delimiter as the semicolon sign ;”. If the default separator of
the operating system differs, you can use the “column split by delimiter” function of post-processing software
(for example, Microsoft Excel).

The exported .CSV file has the following structure:

e Header: In this section, the software will log generic data (date, timestamp, sensor name, and user
comment)

o Data: Each logged line consists of a data bundle containing:
- Index
- View Specific Data:

o Angle & Speed: angle reg, device status (DEC), device status (HEX), Data (DEC), Data (HEX),
Angle (deg), CRC (DEC), CRC (HEX), angle velocity reg, device status (DEC), device status (HEX),
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Data (DEC), Data (HEX), Velocity (rpm), CRC (DEC), CRC (HEX), OFC, LFOK, DIAG, MAG, SUP, RST,
OT, CAL

o Vector Length: vec_len_reg, device status (DEC), device status (HEX), Data (DEC), Data (HEX),
CRC (DEC), CRC (HEX), vec_len3_reg, device status (DEC), device status (HEX), Data (DEC), Data
(HEX), CRC (DEC), CRC (HEX), OFC, LFOK, DIAG, MAG, SUP, RST, OT, CAL

o X/Y/X3/Y3: X3 register, device status (DEC), device status (HEX), Data (DEC), Data (HEX), CRC
(DEC), CRC (HEX), Y3 register, device status (DEC), device status (HEX), Data (DEC), Data (HEX),
CRC (DEC), CRC (HEX), Vector Length 3 (Calculated), Xn (compensated) register, device status
(DEC), device status (HEX), Data (DEC), Data (HEX), CRC (DEC), CRC (HEX), Yn (compensated)
register, device status (DEC) device status (HEX), Data (DEC), Data (HEX), CRC (DEC), CRC (HEX),
SYS CAL ON, SysCal Offset X register, device status (DEC), device status (HEX), Data (DEC), Data
(HEX), CRC (DEC ), CRC (HEX), SysCal Offset Y register, device status (DEC), device status (HEX),
Data (DEC), Data (HEX), CRC (DEC), CRC (HEX), SysCal Ellipticity register, device status (DEC),
device status (HEX), Data (DEC), Data (HEX), CRC (DEC), CRC (HEX), SysCal OoS Rotation register,
device status (DEC), device status (HEX), Data (DEC), Data (HEX), CRC (DEC), CRC (HEX), OFC,
LFOK, DIAG, MAG, SUP, RST, OT, CAL

An example of exported data for the X/Y/X3/Y3 view is shown in Figure 55.

Figure 55 Data Logging example - Exporting X/Y/X3/Y3 view data in .CSV format
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5.6 Memory map

The Memory Map view is accessible by clicking the corresponding button in the software main menu. The open
view is shown in Figure 56.

This view implements various sensor internal memory operations, strictly for the TLx49012 sensor. It also
contains additional features and functionalities detailed in the next sections.

The Memory Map view reads and displays the CMTP memory and the internal registers as bitmaps. The internal
registers lose their content at power down and are loaded from the CMTP at power up.

Upon accessing this view, the software will check if the sensor is in Test Mode. If the sensor is not, the
procedure to enter this mode will automatically be executed.

Attention: Entering Test Mode requires the sensor to be powered down, resetting any configuration
made before, unless the sensor is already in Test Mode.

The memory of the sensor is displayed as a collection of memory lines, each memory line being comprised of
multiple memory bitfields. The user can select any memory line or bitfield and view detailed information by
clickingoniit.

The Memory Map view functionalities and features can be divided into the following groups, highlighted in
Figure 56:

Memory bitmap display
Drop down for selecting the memory zone to be read/written
Button for reloading selected memory

CRC check for CMTP memory. The software calculates the CRC of the CMTP memory and compares it with
the one written. In case of a mismatch an error is shown

i N

Attention: For virgin blocks, it is normal to have a CRC error as all fuses are “intact”.

Hexadecimal and decimal decoding for selected memory bitfield or line

Selected bitfield information

Display for CMTP left programming cycles

Buttons for writing the information into the registers and performing a power-on reset

O X N oo

Buttons for exporting/importing the selected memory zone into/from a .CSVfile. In the case of importing a
.CSVfile, the file will be checked and in the case of corruption or missing values or invalid data, it will be
rejected, and no change will be reflected in the actual Memory Map
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B3 TLx49012 Angle Sensor Evaluation Software = [m] X
Sensor: TLI49012-E0001-B12
- Part 107 36 E‘ 2 Memory Map
Left programing cycles: Select which memory to view: | CMTP B g ::;:a:‘a\c;R.iaf:’e;”:‘:EE‘:kcll::é.lz;e‘v:crsCRC.
Block ID Address Left writes
CMTP
0 286 1 nemory Map e
0 287 1 15 | 14 | 13 | 12| 2 TATUS_REGISTERS 5|43 2010 Name
5 SPI_REGISTERS :
? iiz 1 i RS N R ADC_REGISTERS LA N o Selection
Address 257 - Hexadecimal
1= L SEEL 1101011 T Svs CAL REGISTERS I 9ndnidal
1 291 1 Address 258
— : 1,1, 1 1|LUTREGISTERS 1,111,311 Decimal
T e ; address2%9 | oy g q [USER CONFIG REGISTERS | 4 4 1 4 1
1 204 1 IFX_CONFIG_REGISTERS
E B T Address 260 1y1 1 1 v rrrrrrrg 101,01 ,,1 11
cmitp_mpc lut 5
1 2% 1 Addres 281 | 4 013113131 131 131313131, 1311
! =i L Address262 | . . . . . cemecles .
1 208 1 o -
= = = Image Bitfield information
1 300 1
1 301 1
1 302 1
1 303 1
2 304 0
2 305 0
z 306 0
F 307 0
2 308 0
z 309 0
F 310 0
L ati o ] ‘Wr\te memory ‘Reset ‘ Export as esv | | Import from cs
Figure 56 Software usage - Memory Map view
Note: All configurable parameters have tooltips, which hold relevant information for proper

understanding of their use case.

5.6.1 Memory map zones

The Memory Map view offers viewing capabilities of most of the SPI registers. Those registers range from basic
configuration registers such as USER configuration registers and LUT registers, to specific Infineon registers and
CMTP registers.

5.6.1.1 Configurable zone

With default access the user can read all registers, however writing access is blocked to most registers. The
available registers for writing are the USER_CONFIG_REGISTERS and LUT_REGISTERS zones. Access to these
registers provides the user with default configuration options.

To write in any field, you can either select to write to the whole address line or individual fields. This change
only happens with the software and does not reflect on the sensor’s internal memory or CMTP memory. When
you are OK with the changes, you can use the Write memory button to write the current selected zone into the
memory of the sensor with the values that are currently displayed in the software. Clicking the button will
prompt you to confirm the changes. The CRC that protects the changed fields will automatically be re-
calculated by the software and written in the correct field. After the write operation takes place, the sensor is
soft-reset, and the registers from the bitmap configuration are re-read, and the values will be reloaded in the Ul
elements.

The software will additionally check if the values have been updated and will return to you whether the
operation is completed successfully or it has failed.
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5.6.1.2 LUT zone

The Memory Map view offers a way to change the contents of the volatile memory of the sensor and view the
effects it has on the operation of the sensor. The LUT of the sensor can be viewed by clicking the
LUT_REGISTERS selection in the drop down (2) as shown in Figure 56. The values stored in the LUT within the
internal memory are not accessible all at once. Instead, an indexing approach is used to access these values.

To select the starting LUT entry, write the desired index to the “mpc_lut_idx” bitfield at Address 56 (see

Figure 58), then click the Write button to open the selection window (see Figure 57). In this window, click Index
to apply the update. The LUT value at the selected index displays in the “mpc_lut_data_0"” bitfield at Address
58, and the next entries follow in index order, with the value at index+1 shown in “mpc_lut_data_1”, the value
atindex+2 in “mpc_lut_data_2", and so on.

If you need to program LUT contents directly rather than refresh the readout mapping, select Data in the same
window. This option writes values from the Memory Map window into the mapped LUT registers of the sensor.
After using the Data button to modify LUT entries, you can click the Index button to refresh the mapping and
verify the updated sequence in the “mpc_lut_data_x” fields beginning at the chosen index.

Selection! X

Select LUT registers write:

'e 1. LUT Index

2. LUT Data
‘ Index | Data | Cancel
Figure 57 Software usage - Write selection for LUT
TLx49012 Angle Sensor Evaluation Software = - (m] X

S
E

Sensor: TLI49012-E0001-B12
Port ID: 38

@ Memory Map

Select which memory to view: LUT_REGISTERS N :Q:
Memory Map
15 141312111098 7 654 3 2[1]0 Name
n reserved_56 mpc Iut idx -
Address 55 o|o‘o|0‘0‘0‘0|0‘0|0|0|0‘0‘0|1,0 mpc_lut_idx
mpe_lut_angle Hexadecimal [0x0 .. Ox1F
AddressS? | 9 0, 0,0,0,0,0,0,0,0,;0,0,0,0,0,0 exadecimal [0x0 ... OxTF]
Address 58 TEEACHR0 Ok
0,0,1,0,0,0,0,0,0,0,0,0,;0,0,0,0 Decimal [0 .. 31]
Add 50 mpc_lut_data_1
res 0,0;1;,1,0,0,0,0,0,0,0,0,0,0,0,0 2
mpc_lut_data_2
Address& | 90 1 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
mpc_lut_data_3
Address61 | 9 1 1 ,0,1,0,0,0,0,0,0,0,0,0,0,0,0
Address 62 a \ut,wlu‘rdj 6,,%1,(rc . N \ut,w,‘urd,O,l\ﬁ,U: . . .
Image Bitfield information

MPC LUT index register for equidistant mode. Also allows to re

Export as csvl i Import from csv

Figure 58 Software usage - LUT Registers
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Note: When an index or a sequential offset exceeds the final LUT entry, the mapping wraps around to the
first entry. This ensures continuous readout across the LUT boundaries and prevents writing data
to locations that you did not intend to change.

5.6.1.3 CMTP zone

The sensor features a non-volatile memory (NVM) also known as the customer multi-time programmable
(CMTP) memory, which stores application-specific configuration settings and look-up table (LUT) correction
values. This memory allows users to customize the sensor behavior to suit their specific needs. The CMTP
memory can be programmed with user-specific data that is kept even when the sensor is powered down.
However, this memory can only be programmed for a finite number of times indicated in the software in the left
panel of the Memory Map view whenever the CMTP zone is selected. Once those programming cycles have run
out, that part of the memory remains unchangeable and cannot be reprogrammed further.

It is recommended, before programming the sensor’s non-volatile CMTP memory, first modify the registers
through volatile means and confirm it is the needed configuration. Once the target configuration is identified,
the sensor can be fused with the corresponding bitmap values. This process can be done through the Extended
Sensor Configuration, or through the steps shown in Section 5.4.2.

5.6.2 Non-volatile memory programming

The NVM programming features are available in the Memory Map view that can be accessed through the main
menu of the sensor. Programming the CMTP is possible, in this version of the software, through two memory
views, namely:

e CMTPview
e USER_CONFIG_REGISTERS view

The CMTP/NVM memory of the sensor can be grouped into blocks, based on the information they contain, each
protected by CRC. The block identification can be found under the “Block ID” column in the left programing
cycles as seenin (7) of Figure 56 and are assigned as such:

e LUT:Block0
e USER configuration: Block 1
e IFX configuration: Block 2

You can only write Block 0 and 1 for a limited number of times, Block 2 being fused from the factory. A virgin
CMTP line is read as OxFFFF. Configurations in the CMTP must be manually done by selecting the bitfield or line
and writing the desired values in the control textbox (5) as shown in Figure 56. Reserved or unused bitfields
must be set to zero. Alternatively, the CMTP can be imported via the Import from csv button. This
automatically checks and loads a .CSV file from you. This .CSVfile is first checked and rejected if any problems
arise. You can get .CSV files by exporting them from this menu, or from the CMTP Configuration tab from the
Extended Sensor Configuration window.

Write the CMTP memory with the data by clicking the Write Memory button (8) as shown in Figure 56. This will
recalculate the CRC for each block. You will be prompted to select which part of the CMTP to be written as seen
in Figure 59. Software checks available write cycles for each line and for each CRC of each block, in case of any
inconsistencies the operation is aborted.
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Attention! X

Please select what memory block to write!

CMTP write can be selected based on the following blocks:
(Grouped by CRC)

-LUT (IDO)

-USER (ID1)

-ALL (w/o IFX region)

e =

Figure 59 Software usage - CMTP writing selection

5.6.2.1 NVM programming using converted USER data

Alternatively, you can choose to convert the USER_CONFIG_REGISTERS memory map into usable data for the
CMTP.

To achieve this, all configurations must be manually done by selecting the bitfield or line and writing the
desired values into the control textbox or automatically loading those values via a.CSVfile. The yellow Write
CMTP button (1) at the bottom of the view as shown in Figure 60 starts the conversion and writing process.
This, however, does not fuse the entire CMTP memory, only the blocks that contain the user configurations
(That have Block ID 1). The CRC is also automatically recalculated at every step of the process.

Note: This is the recommended and less error prone method to configure the USER block of the CMTP
(starting from the default values).

<::I Memory Map
Select which memory to view: USER_CONFIG_REGISTEF * |G g
Memory Map
15/ /1312 11wl 9o 8|7 6|5 4, 3|2 10 MName
A - 5 | PO I ocrc_nosl o] sync_edge sync_mode | stan | pwmn_freg f_mods
Address 63 10 oo 011 |0|0 0|0|1|1[1,0|0 sync_edge
e [ unused 64 abc z moce abz_wvw_puises_pp Hexadecimal [0x0 .. 0x3
Addressbd 10,0 0,0 1 1111 110131313141 . !
Address 65 kg _unused 69 overidverfiovbddp_ofddn_uidx_odizvsx drv_mglstress |r_stread lin_ma lin_mifap_wsthan_hutl_usr_d 03
: o,o0Jojojofojofofofo]JofoJof1]1]0O Decimal [0 .. 3]

g unused 86 e, fiigike_fimhikce_fithike_finpee_fily
0,0,0,0,0,0,0,0,0,0,0/0]c|lo0]o]0o 3

Addresz67 | 9, 0,0,0,0,0,0,0,0,0,;0,0,0,0,0,0
e £ y3_base
Address 68 0,0|0|0|0|0I0I6l0 0,0,0,0,0,0,0

angle_base froe

Address 66

Address 69 - ~ - a - ~

Image Bitfield information
"Synchronization pin trigger edge:
0 = disable,
1 = rising edge,
2 = falling edge,
3 = any edge.’

|Write memaory ] Write CMTP || | Reset Export as csv| Import from csv

Figure 60 Software usage - USER_CONFIG_REGISTERS conversion into CMTP
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6 Related resources

o Webpage: XENSIV™ angle sensors
e Infineon Developer Community: XENSIV™ angle sensors forum
e XENSIV™TLx49012 Angle Sensor Evaluation Kit
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A Appendix 1 - Hardware revision history
Table 4 Hardware revision history
Hardware version Description of changes
V1.1 Initial version of hardware
V1.2 Minor silkscreen modifications
V1.3 Added PCB silkscreen markings for the TLI49012 variant
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AMR
anisotropic magnetoresistance (AMR)

CMTP
customer multi-time programmable memory (CMTP)

CPU
central processing unit (CPU)

CRC
cyclic redundancy check (CRC)

PSIB
position sensors interface board (PSIB)

Ccsv
comma-separated values (CSV)

DC
direct current (DC)

EEPROM

electrically erasable programmable read-only memory (EEPROM)

ESD
electrostatic discharge (ESD)

GMR
giant magnetoresistance (GMR)

GUI
graphical user interface (GUI)

1’C
inter-integrated circuit (1°C)

IDC
Infineon Developer Center (IDC)

ISaR
Infineon Sample Request (I1SaR)

LED
light-emitting diode (LED)

LUT
look-up table (LUT)

MCU
microcontroller unit (MCU)

MPC
multipoint calibration (MPC)
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NVM
non-volatile memory (NVM)

PC
personal computer (PC)

PCB
printed circuit board (PCB)

RAM
random access memory (RAM)

SMT
surface mount technology (SMT)

TMR
tunneling magnetoresistance (TMR)

ul
user interface (Ul)

USB
universal serial bus (USB)
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Important Notice

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

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

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

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

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

Safety & Operating Instructions:

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

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

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

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