
XENSIV™ linear TMR position sensor

Features
• Linear position sensor based on Infineon's patented VortexTMR technology
• Magnetic measurement range of ±35 mT
• Large ratiometric output sensitivity of 5 mV/V/mT
• 5 μVRMS noise
• 0.25 mA current consumption @ 1.8 Vdd

• PG-SOT23-6-4 package

Potential applications
• Linear position sensing
• Angle sensing
• Gaming applications

Product validation
Product validation according to JEDEC JESD47.

Description
The TLI55910 is a TMR (Tunnel Magneto Resistance) based linear position sensor. The non-amplified sensor is ideal for high
accuracy and low power applications.

Product type Description and feature Package Marking Ordering code

TLI55910-A6E-E0001 Single TMR bridge magnetic field sensor, X
sensitivity direction

PG-SOT23-6 10A SP006118939
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1 Functional block diagram

VDD

GND

VP
VN

TMR

TMR TMR

TMR BX

BY

BZ

Figure 1 Device functional block diagram

The device measures a magnetic field via a Tunnel Magneto Resistance (TMR) Wheatstone bridge. For each TMR in the
block diagram an arrow is used to indicate the direction of the reference layer magnetization, which indicate the
positive sensing direction of the single TMR. The output of the Wheatstone bridge is made available on the VP and VN
pins.
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2 Pin configuration
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Figure 2 Package pinout

Table 1 Pin definitions and function

Pin No. Symbol Function Comment

1 VN Negative terminal of TMR
Wheatstone bridge 

–

2 RSVD Pin shorted with sensor
lead frame

Only one RSVD pin should
be connected to GND

3 VP Positive terminal of TMR
Wheatstone bridge 

–

4 VDD Supply voltage –

5 RSVD Pin shorted with sensor
lead frame

Only one RSVD pin should
be connected to GND

6 GND Ground –
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3 General product characteristics

3.1 Absolute maximum ratings

Table 2 Absolute maximum ratings

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Electrical

Supply voltage VDD_ABS -0.3 – 6.5 V Maximum 10 hours between 5.5 V to
6.5 V

Voltage on VP and VN pins VVPVN_ABS 0.5 – 4.5 V  

ESD voltage VESD_HBM -2 – 2 kV Human Body Model, according to
ANSI/ESDA/JEDEC JS-001

ESD voltage VESD_CDM -1 – 1 kV Charged Device Model, according to
ANSI/ESDA/JEDEC JS-002

Temperature

Storage temperature Ts -40 – 150 °C  

Junction Temperature TJ -40 – 150 °C  

Magnetic

Magnetic field at TMR sensing
element

BTMR_ABS -75 – 75 mT BTMR_ABS = ±√(BX
2 + BY

2)

Attention: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other
conditions above those indicated in the section "functional range" is not implied. Furthermore,
only single error cases are assumed. More than one stress/error case may also damage the device.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
During absolute maximum rating overload conditions the voltage on VDD pins with respect to
ground shall not exceed the values defined by the absolute maximum ratings. Lifetime statements are
an anticipation based on an extrapolation of Infineon’s qualification test results. The actual lifetime
of a component depends on its form of application and type of use etc. and may deviate from such
statement. Lifetime statements shall in no event extend the agreed warranty period.

3.2 Functional range
The following functional range shall not be exceeded in order to ensure correct operation of the device. All
parameters specified in the following sections refer to these operating conditions unless otherwise indicated.

Table 3 Functional range

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Electrical

Operating supply voltage VDD 1 – 5.5 V  
(table continues...)
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Table 3 (continued) Functional range

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Temperature

Operating ambient temperature TA -40 – 125 °C  

Operating junction temperature TJ_OP -40 – 128 °C  

Magnetic

Operating magnetic field at
TMR sensing element

BTMR -35 – 35 mT BTMR = ±√(BX
2+BY

2)

Circuit

Capacitance on VDD pin CVDD – 100 – nF External capacitance connected to
VDD pin. Typical value is a condition
valid for all performance parameters
unless otherwise specified

Capacitance on VP pin CVP – 33 – pF External capacitance connected to VP
pin. Typical value is a condition valid
for all performance parameters unless
otherwise specified

Capacitance on VN pin CVN – 33 – pF External capacitance connected to VN
pin. Typical value is a condition valid
for all performance parameters unless
otherwise specified

3.3 Thermal resistance

Table 4 Thermal resistance

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Thermal resistance Rth,JA – 250 300 K/W Junction to air, according to JEDEC
JESD51-7
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4 Product features

4.1 Electrical characteristics

Table 5 Electrical characteristics

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Current consumption IDD – 0.7 1.5 mA VDD = 5V

Bridge Resistance R0 5000 8200 10600 Ω BX = 0

Linear temperature resistance
coefficient

TC_R0 -950 -750 -550 ppm/K  

4.2 Sensing characteristics

Table 6 Sensing characteristics

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Sensitivity S 4 4.8 6.3 mV/V/
mT

Sensitivity dependent on voltage at
VDD pin, hence Sensitivity scales with
supply voltage.  TA = 25 ºC, 0h; it can
be compensated in the application by
EOL-calibration at RT in the
microcontroller 1)

Output noise VNOISE – 5 35 µVRMS BW = 1 MHz. Referenced to magnetic
input field. Typical value is at RT and
BW = 100 kHz

Initial offset EOFF_INIT -10 – 10 mV/V TA = 25 ºC, 0h; it can be compensated
in the application by EOL-calibration
at RT in the microcontroller 1)  

Linear temperature coefficient
of electrical offset

TCO -4 – 4 µV/V/K Difference with respect to 25°C 1)

Linear temperature coefficient
of mean sensitivity

TCS -950 -700 -450 ppm/K Difference with respect to 25°C 1)

Non-linearity error over
temperature range 12mT

ENL 12mT -1 – 1
 

% % of utilized 12mT range 1)

Non-linearity error over
temperature

ENL 35mT -1.8 – 1.8
 

% % of utilized FS range 1)

Hysteresis error over
temperature

EHYST -0.5 – 0.5
 

% % of BFS 1)  

1) Typical values are ±3σ min/max values
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4.3 Functional description

4.3.1 Output voltage and current polarity
The sensor is sensitive to the sensing element plane magnetic field component directed from pin 5 to pin 2. The
magnetic field on the sensing element location is positive when directed from pin 5 to pin 2. The sensor provides an
output voltage VOUT higher than 0V when the magnetic field is positive and lower than 0V when the magnetic field is
negative.

BX

BY

BZ

1

2

3 4

5

6VDD

RSVD

GND VN

RSVD

VP

Figure 3 Polarity definition

 

4.3.2 Full scale definition
The magnetic input full scale and analog output full scale are defined in the following figure.

VOUT full scale [V]

BFS = magnetic input full scale [mT]

S*VDD* BFS

- S*VDD*BFS

BX = -BFS BX = BFS
0 [mT]

0 [V]

Figure 4 Full scale (BFS) definition

The errors specified in Chapter 4.2 are referred to the magnetic input full scale (BFS). Referring the errors to the whole
[-BFS... BFS] range would reduce the errors by a factor of two. 
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4.3.3 Output behavior
The VP and VN pins operates as an output and provide an output voltage with high bandwidth. Being S the sensitivity
and VOQ the quiescent voltage of the sensor, the output voltage on VP and VN is described as follows:

V VP = VOQ + S · VDD
2 · BX = VDD

2 + S · VDD
2 · BX (1)

V VN = VOQ − S · VDD
2 · BX = VDD

2 − S · VDD
2 · BX (2)

Where BX is the magnetic field at the TMR sensing element location for X sensitive direction. The differential output
voltage VOUT is described as follows:

VOUT   = V VP − V VN = S · VDD · BX (3)

4.3.4 Output noise
Output noise referenced to magnetic input field can be expressed according to the following formula:

BNOISE = VNOISES · VDD (4)

Where:
• BNOISE is the output noise referenced to magnetic input field [μTRMS]
• VNOISE is the output noise voltage in [µVRMS]
• S is the sensitivity in [mV/V/mT]

4.3.5 Output error definitions and calculations
Initial offset (EOFF_INIT) and initial sensitivity error (ESENS) are part-to-part variations that can be compensated by the
customers at 0h and room temperature.
Both offset and sensitivity can drift due to temperature changes and lifetime effects. Temperature drifts are defined
by the EOFF_T, ESENS_T parameters. 
If we consider sensitivity and offset drifts over temperature and over lifetime to have zero mean and statistically
independent from each other, the total drift over temperature (ETOT_T) expressed in % of the sensor full scale FS can
be estimated as:
 

EOFF_T  %FS = TCO_max − TCO_min
2 · VDD · ∆TFS V · 100% (5)

ESENS_T  %FS = TCS_max − TCS_min
2 · V VP − V VN · ∆TFS V · 100% (6)

ETOT_T  %FS =   EOFF_T  %FS 2 + ESENS_T  %FS 2 (7)
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Additionally, the following error sources should be taken in consideration for the calculation of the total error at
system level.
 
Output noise (BNOISE) is specified in [μTRMS], as explained in Chapter 4.3.4. The RMS noise is dependent on utilized
bandwidth in the application. The error due to the noise in % of full scale can be estimated as: 

ENOISE  % FS = BNOISE  µTFS mT · 103 % (8)

The residual offset and sensitivity errors after user calibration depend on the accuracy of the calibration environment.
It is possible to consider them to have zero mean and being statistically independent from the other error
components.
 
In case of variants with very low magnetic full scale range, and in case no shielding is done at system level, the Earth
magnetic field contribution on the total error is non negligible and must be added arithmetically to the total error.
The calculation below takes into account two times BEARTH_MAX because the BEARTH seen by the sensor in the
application can be oriented in the opposite direction with respect to the BEARTH seen by the sensor during user
calibration:

EEARTH  % FS   = 2 × BEARTH_MAX  mTFS mT % (9)

The total error from the sensor over temperature and lifetime can be estimated as:

ETOT  % FS = EEARTH + ENL + EHYST2 + ETOT_T2 + ERES2 (10)
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5 Application information

5.1 Application circuit
The figure below shows an example application circuit of the device. Please refer to Table 3 for the value of passive
components.

µC
VDD

GNDGND

VDD

VDD VP

GND

TLI55910

GND

CVDD

CVN
VN

GND
CVP

ADC

Figure 5 Application circuit example

 
Note: This is a simplified example of an application circuit. The function must be verified in the real application. 

5.2 Initial offset error calibration procedure
The initial offset error VOFF is defined as the output voltage VOUT when no external magnetic field is applied:

VOFF   =   VOUT0A = V VP − V VN 0A (11)
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6 Package
The device is mounted in the PG-SOT23-6-4 package.

Sensing element

Sensing
element

0.347

Figure 6 PG-SOT23-6-4 package outline. Sensing element dimensions and position are not in scale

The PG-SOT23-6-4 package fulfills the MSL level 1 according to IPC/JEDEC J-STD-033C February 2012
 
The package marking of the device is as shown in the figure below.

Figure 7 Package marking - front side
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7 Revision history

Table 7 Revision history

Revision
number

Date of release Description of changes

Rev. 1.00 2025-02-21 Initial release
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Trademarks
All referenced product or service names and trademarks are the property of their respective owners.

Edition 2025-02-21
Published by
Infineon Technologies AG
81726 Munich, Germany
 
© 2025 Infineon Technologies AG
All Rights Reserved.
 
Do you have a question about any
aspect of this document?
Email: erratum@infineon.com
 
Document reference
IFX-ecy1739784075434

Important notice
The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).
With respect to any examples, hints or any typical
values stated herein and/or any information regarding
the application of the product, Infineon Technologies
hereby disclaims any and all warranties and liabilities
of any kind, including without limitation warranties of
non-infringement of intellectual property rights of any
third party.
In addition, any information given in this document is
subject to customer’s compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer’s products and any use of the product of
Infineon Technologies in customer’s applications.
The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.

Warnings
Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.
Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personal injury.
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