¢ SENSITEC

v MAGNETORESISTIVE SENSORS

TF958

The TF958 is an TunnelMagnetoResistive (TMR) position sensor. The
sensor contains three Half-Bridges. Each half bridge output has a voltage
signal, which is linearly dependant from the applied magnetic field in the
corresponding direction.

The bond version of TF958 is available as bare die. The currently available
version has preliminary die sizes. Final version will have a reduced die
size.

Product Overview of TF958
Article description Package Delivery Type
TF958ABA-AB " Wafer Waferbox
) minimum order quantities apply.

Quick Reference Guide
Symbol Parameter min. | typ. | max. Unit
Sih Sensitivity (x,y,2) 3.5 4.0 4.5 mV/\V/mT
Vee Supply voltage - 5.0 5.5 \%
Vs Offset voltage per Vec 490 500 510 mV/V
BL, x:?;é linear magnetic flux 10 _ +10 mT
Rs Sensor resistance 1.0 15 2.0 MQ

Absolute Maximum Ratings

In accordance with the absolute maximum rating system (IEC60134).
Symbol Parameter Min. Max. Unit
Vee Supply voltage -5.5 +5.5 \"
Tamb Ambient temperature -40 +125 °C
Tetg0ie) Storage temperature (Die) -65 +125 °C

Stresses beyond those listed under “Absolute maximum ratings” may cause permanent dam-
age to the device.

This is a stress rating only and functional operation of the device at these or any other condi-
tions beyond those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.
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Features
= Based on the TunnelMagneto-
Resistive (TMR) effect

= Contains three half-bridges on
the chip

= X-,Y-and Z-output
= Ambient temperature ranges
from -40 °C to +125 °C

Advantages

= Contactless position measure-
ment of all three directions

= High sensitivity

= Low cross talk between the
individual axis

= High resistance for low power
consumption

Applications

= Switch sensor for three different
axis

= Wakeup sensor (recognizes the
presence of a magnetic field)
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Symbol Parameter Conditions min. typ. max. Unit
Beat Saturation magnetic flux density - +30 - mT
B, Linear magnetic flux range? -10 - +10 mT
Hecy, Coercivity field - - 0.1 mT

1) By exceeding the value of By, the output signal is no longer unique and the sensor has to be reset by turning off the magnetic field

Electrical Data
Tamb = +25°C, Hey = 25 kKA/m; Ve = 5.0 V; unless otherwise specified.

Symbol Parameter Conditions min. typ. max. Unit
Vee Supply voltage - 5.0 5.5 \Y

Vs Offset voltage per Vec 490 500 510 mV/V
Rs Sensor resistance 2 1.0 1.5 2.0 MQ
S Sensitivity for x,y,z 3.5 4.0 4.5 mV/V/mT
M Sensitivity missmatch between x,y,z -10 0 +10 %

2) Sensor resistance between V; and GND.

Accuracy

Tamp = +25°C, Ve = 5.0 V; unless otherwise specified.
Symbol Parameter Conditions min. typ. max. Unit
Ein Linearity error Minor loop - - 3 %

General Data

Symbol Parameter Conditions min. typ. max. Unit

Tamb Ambient temperature -40 - +125 °C
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Performance Graphs
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Fig. 1: Sensor signal output for all axis*
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Fig. 2: Sensor full scale non-linearity for all axis*
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Fig. 3: Sensor hysteresis for all axis*
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TF958 Bare Die <
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Pinout
Pad Symbol Parameter
1 Vee Supply voltage
2 Y Output voltage Y
3 z Output voltage Z
4 X Output voltage X
5 GND Ground Fig. 4: Pinout of the TF958 bare die

Dimensions

1000
b
’ "‘
1000 | Pad axb
1 95 x 95
Notes: 2 95 x 95
= All Dimensions in ym
= Active area is shaded 3 95 x 95
= This chip size corresponds to the available samples. 4 95 x 95
Final product will have reduced chip size. 5 95 x 95

Fig. 5: Chip outline for TF958 as bare die.

Data for Packaging and Interconnection Technologies

Parameter Value Unit
Chip area " 42x0.8 mm?2
Chip thickness 625 + 40 um
Pad size See Fig. 5 -
Pad thickness 0.8 um
Pad material AlCu -

) Tolerances of chip see Fig. 5.
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-40...+125 °C
Wafer box

Standard Specification
Tested and sawed wafer
Standard version

MagnetoResistive Magnetic 3D-Switch / Linear Field TMR Half-Bridge Sensor

TMR Field Sensor
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General Information

Product Status

Article Status

The product is under development, qualification is on going.
Deliverables have a sample status. The datasheet is preliminary.

Not The status of the product may have changed since this data sheet was published.
OIC The latest information is available on the internet at www.sensitec.com.

TF958ACA-AB

Disclaimer

Sensitec GmbH reserves the right to make changes, without notice, in the products, including software, de-
scribed or contained herein in order to improve design and/or performance. Information in this document is be-
lieved to be accurate and reliable. However, Sensitec GmbH does not give any representations or warranties,
expressed or implied, as to the accuracy or completeness of such information and shall have no liability for the
consequences of use of such information. Sensitec GmbH takes no responsibility for the content in this docu-
ment if provided by an information source outside of Sensitec products. In no event shall Sensitec GmbH be
liable for any indirect, incidental, punitive, special or consequential damages (including but not limited to lost
profits, lost savings, business interruption, costs related to the removal or replacement of any products or re-
work charges) irrespective the legal base the claims are based on, including but not limited to tort (including neg-
ligence), warranty, breach of contract, equity or any other legal theory. Notwithstanding any damages that cus-
tomer might incur for any reason whatsoever, Sensitec product aggregate and cumulative liability towards cus-
tomer for the products described herein shall be limited in accordance with the General Terms and Conditions of
Sale of Sensitec GmbH. Nothing in this document may be interpreted or construed as an offer to sell products
that is open for acceptance or the grant, conveyance or implication of any license under any copyrights, patents
or other industrial or intellectual property rights. Unless otherwise agreed upon in an individual agreement Sensi-
tec products sold are subject to the General Terms and Conditions of Sales as published at www.sensitec.com.
The use and/or application of our products in a military end use is explicitly prohibited. In the event of infringe-
ments, we reserve the right to take legal action, including but not limited to the assertion of claims for damages
and/or the immediate termination of the business relationship.
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General Information

Application Information

Applications that are described herein for any of these products are for illustrative purposes only. Sensitec
GmbH makes no representation or warranty — whether expressed or implied — that such applications will be suit-
able for the specified use without further testing or modification. Customers are responsible for the design and
operation of their applications and products using Sensitec products, and Sensitec GmbH accepts no liability for
any assistance with applications or customer product design. It is customer’s sole responsibility to determine
whether the Sensitec product is suitable and fit for the customer’s applications and products planned, as well as
for the planned application and use of customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their applications and products. Sensitec
GmbH does not accept any liability related to any default, damage, costs or problem which is based on any
weakness or default in the customer’s applications or products, or the application or use by customer’s third
party customer(s). Customer is responsible for doing all necessary testing for the customer’s applications and
products using Sensitec products in order to avoid a default of the applications and the products or of the appli-
cation or use by customer’s third party customer(s). Sensitec does not accept any liability in this respect.

Life Critical Applications

These products are not qualified for use in life support appliances, aeronautical applications or devices or sys-
tems where malfunction of these products can reasonably be expected to result in personal injury.

Copyright © by Sensitec GmbH, Germany

All rights reserved. No part of this document may be copied or reproduced in any form or by any means without
the prior written agreement of the copyright owner. The information in this document is subject to change with-
out notice. Please observe that typical values cannot be guaranteed. Sensitec GmbH does not assume any lia-
bility for any consequence of its use.

Changelist
Version Description of the Change Date
TF958.DSE.00 Original (pp. 1-7) 04/2025

Sensitec GmbH

Schanzenfeldstr. 2 e 35578 Wetzlar ¢ Germany

Tel +49 (0) 6441 5291-0 » Fax +49 (0) 6441 5291-117
sensitec@sensitec.com ® www.sensitec.com
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