{ SENSITEC

MAGNETORESISTIVE SENSORS

TA903

The TA903 is a position sensor based on the Tunnel MagnetoResistive
(TMR) effect. The sensor contains two Wheatstone bridges with a com-
mon ground and supply pin, aranged at a relative angle of 90° to each
other.

A rotating magnetic field in the sensor plane delivers two sinusoidal out-
put signals depending on the angle o between sensor and magnetic field
direction as shown in Fig. 1. The function of these signals is +sin a and
+Cos q, i.e. the output signal in an end-of-shaft application has a periodi-
city of one per revolution.

The TA903 is avaliable as a bare die for chip on board processing. For

SMD process the TA903 is avaliable in a LGA6B package or in a DFN8
package.

Product Overview

Article description Package Delivery Type
TA903ACA-AB" Die on wafer Waferbox
TA903AMA-AE LGA6B Tape and Reel

TAQ03AIA-AE DFN8

) Minimum order quantities apply.

Tape and Reel

Quick Overview

Symbol Parameter min. typ. max. Unit
Vee Supply voltage 1.8 5.0 5.5 \
Vot Offset voltage per V¢ -3.0 - +3.0 mV/V
Vpeak Signal voltage per Ve 70 100 130 mV/V
Rs Bridge resistance 6.0 10.0 14.0 kQ
Rs Sensor resistance 3.0 5.0 7.0 kQ

Absolute Maximum Ratings

In accordance with the absolute maximum rating system (IEC60134).

Symbol Parameter min. | max. | Unit
Vee Supply voltage -5.5 5.5 \
Hext External magnetic field strength - 180 mT

ESD tolerance according to HBM, B
ESBiew | TA903ACA-AB 200 |V

ESD tolerance according to HBM, B
ESBuew TA903AMA-AE, TAQ03AIA-AE 2000 [V

Tamb Operating temperature -40 +125 °C
Tag Storage temperature -40 +125 °C
Trefiow Reflow temperature 2 - +250 °C

2 Maximum temperature for reflow solder process.

Stresses beyond 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 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 Tunnel Magne-
toResistive (TMR) effect

Contains two Wheatstone brid-
ges
Sine and cosine output

Temperature range from -40 °C
to +125 °C

Advantages

Contactless angle and position
measurement

Large air gap
Excellent accuracy
Position tolerant
Minimal offset voltage
Minimal hysteresis

Applications

Incremental or absolute position
measurement (linear and rotato-
ry motion)

Motor commutation

Rotational speed measurement

Angle measurement (360° ab-
solute at end of shaft)
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MAGNETORESISTIVE SENSORS

{ SENSITEC

TA903

Magnetic Data

Symbol | Parameter Conditions min. typ. max. Unit
Bex Magnetic flux density 30 - 80 mT
Electrical Data
Tamp = 425°C, Ve = 5.0 V; B,,,=30mT; unless otherwise specified
Symbol Parameter Conditions min. typ. max. Unit
Vee Supply voltage 1.8 5.0 5.5 \Y
Vpeax Signal voltage per Ve " 70 100 130 mV/V
TCupeak Temperature coefficient of Vi, 2 Tamp = (-40...+125)°C -0.25 -0.10 0.00 %/K
Amplitude synchronism 3 o
KoareDi (Version: Bare die / Sil-Gel 9) 98 100 | 102 .
Temperature coefficient of Kgaepic o o . _ o
TCygarenie) (Version: Bare die / Sil-Gel 9) Tomp = (-40...+125)°C 0.01 +0.01 %/K
Amplitude synchronism 3 o
Kaosrop (Version: GlobTop ©) 97 100 103 %
Temperature coefficient of Kgieprop _ o
TCyiobop) (Version: GlobTop ) obTop Tomo = (-40...+125)°C -0.03 - +0.03 %/K
Vot Offset voltage per Vec -3.0 - 3.0 mV/V
TCuost Temperature coefficient of differential V4 7 Tomp = (-40...+125)°C -3.0 - +3.0 (MV/V)/K
[0) Phase between sine and cosine 88 90 92 deg
Rs Bridge resistance ® 6.0 10.0 14.0 kQ
Rs Sensor resistance 9 3.0 5.0 7.0 kQ
TChgs Temperature coefficient of Rg 10 Tomp = (-40...+125)°C -0.07 -0.05 -0.03 %/K

) Maximal signal voltage without offset influences. Periodicity of V.., is sin(a) and cos(a).
VPeaktTZi'VPeak(Tl) .. Tal oM. o,

2 TCypear=100- ————l with T, = -40°C; T, = +125°C; Tgr = +25°C.
VPeak(TRT)' (Tz'Tw )

Vpeaki
9 k=100-——
V,

Peak2

4 Bare die on wafer-level or bare die encapsulated with Sil-Gel.

5 TC,=100—RZKI_ with T, = -40°C; T, = +125°C; Ty = +25°C.
Krar(kr2-Kr)

6 Bare die mounted on PCB and encapsulated with epoxy-based dam & fill.

7 Tow,,.=1oo~M with T, = -40°C; T, = +125°C.
(T>-T)

8 Bridge resistance between +Vq; and -V, +Vo, and -Vop,.

9 Sensor resistance between V; and GND.

Rsma-Rsri)

10) TCrs=100-
RS Rsqrn:(T2-T4)

With T, = -40°C; T, = +125°C; Ty = +25°C.
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{ SENSITEC

MAGNETORESISTIVE SENSORS

TA903

Accuracy

Tamp = (-40...+125) °C; B,,,=(30...80) mT; Ve = 5.0 V; unless otherwise specified

Symbol Parameter Conditions min. typ. max. Unit
Amplitude, offset and phase compensation B

AGiom, comp pop) | ANQUIAM €ITOT 0o Bare die / Sil-Gel 2 02 . deg
Amplitude, offset and phase compensation B

AQnom, comp (0P Angular error Version: GlobTop? 0.7 1.4 deg

AQnom, uncomp Angular error No compensation4 - 1.0 2.0 deg

Olhys(30-50) Hysteresis error | (30...50) mT - 0.03 0.10 deg

Olhiys(50-80) Hysteresis error | (50...80) mT - 0.01 0.03 deg

with single point amplitude, offset and phase compensation due to deviations from ideal sinusoidal

Adnom, comp (Aop)=|0rea|'0measured| characteristics, incl. hysteres is error. Single point compensation := one-time compensation at room

temperature (+25 °C)

2) Bare die on wafer-level or bare die encapsulated with Sil-Gel.

3 Bare die mounted on PCB and encapsulated with epoxy-based dam & fill.

B _ . . I .
) Aom, uncomp—lareal'ameasuredl without any signal compensation, incl. Hysteresis error.

I
500 Vec=5V
s
/
/' S Vm:l / !
M E Ve |/
o) -
), 2 T
Direction of S 0
magnetic field 2z \ /
a \ /
= \ / Vo
O \\ //
TA903AMA \
- \ /
LGAB-Package 500 N’
0 90 180 270 360

m-lu;\/ /(xi'
/lIJ:.I.I Direction of

magnetic field

Magnetic field angle o (deg)

Vor=+Vo1 = -Vor
Voz=+Voz - Vo2

TAQ03AIA
DFN8-Package

—5

Direction of
magnetic field

The shaded area indicates the active chip area

TA903ACA
Bare die

Fig. 1: Left: Simplified chip / package drawing with schematic of applied magnetic field.
Right: Output signals as a function of the magnetic field angle a.
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V MAGNETORESISTIVE SENSORS

TA903

Typical Performance Graphs

Output Amplitude vs. Temperature
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Fig. 2: Typical signal amplitude vs. temperature, dependent on applied magnetic flux density.
Hysteresis vs. Temperature
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Fig. 3: Typical hysteresis error vs. temperature, dependent on applied magnetic flux density.
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¢ SENSITEC TA03

v MAGNETORESISTIVE SENSORS

Typical Performance Graphs

Uncompensated Angular Error vs. Temperature
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Fig. 4: Typical uncompensated angular error vs. temperature, dependent on applied magnetic flux density.

Compensated Angular Error vs. Temperature (Bare die / Sil-Gel))
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Fig. 5: Typical single point compensated angular error vs. temperature, dependent on applied magnetic flux density. Version: Bare die / Sil-Gel

Compensated Angular Error vs. Temperature (GlobTop)
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Fig. 6: Typical single point compensated angular error vs. temperature, dependent on applied magnetic flux density.
Version: GlopTop (bare die mounted on PCB and encapsulated with epoxy-based dam & fill.
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{ SENSITEC

MAGNETORESISTIVE SENSORS

TA903

TA903 Bare die

Pinout

Pad Symbol Parameter

1 Vo Negative output voltage bridge 1
2 Voo Negative output voltage bridge 2
3 GND Ground

4 +Vor Positive output voltage bridge 1
5 +Vo2 Positive output voltage bridge 2
6 Vee Supply voltage
Dimensions

o0

NE2BEEE[

Fig. 7: TA903ACA-AB
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Fig. 8: Dimensions of TA903ACA.

Center of the active chip area

Pad

o g~ N

m Notes:
| 6 = All Dimensions in ym

® Pad dimensioning correlates to pad centre
® The dashed outline represents the dicing line

® The shaded area denotes the active chip area.
This must be not touched during handling or assembly since this may cause
damage the chip. Using a die collet for handling is recommened.

Dimensions
70 x 100
70 x 100
70 x 100
70 x 100
70 x 100
70 x 100

Data for Packaging and Interconnection Technologies

Parameter Value Unit
Chip area (0.76 £ 0.1) x (0.77 £ 0.1) mm
Chip thickness 254 £ 10 um
Pad size See Fig. 8 um
Pad thickness 0.8 um
Pad material Al _
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) SENSITEC

MAGNETORESISTIVE SENSORS

TA903

TA903 LGA6 Package

Pinout
Pad Symbol Parameter ‘ . ‘ ‘ . ‘ ‘ . ‘
1 Voo Negative output voltage bridge 2
2 Vo Negative output voltage bridge 1
3 GND Ground
4 Vee Supply voltage
5 +Voy Positive output voltage bridge 1
3
6 +Vo2 Positive output voltage bridge 2 2 !
Fig. 9: TAQO3AMA-AE
Dimensions
Top Side Bottom
017 contact side
] SEREE R
S ‘ 4 5 6
. @
g I 5
3 2 1 3
, ™ | °
EEREEREN
;”:5“1” | areal 158
3,60 40,10 1.75

Notes:

® All Dimensions in mm

® Pad dimensioning correlates to pad centre
® Pad dimensions: 0.6 mm x 0.53 mm

® Pads tolerances + 0.025 mm

® Pads to housing edge tolerances: £ 0.1 mm

Fig. 10: LGAG outline for TA9O3AMA-AE.

2,75
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(@ ) SENSITEC TA903

MAGNETORESISTIVE SENSORS -
m
L
7p)
TA903 DFN8 Package ';:
(@]
Pinout
Pad mbol Parameter
> © © @ @
1 +Voy Positive output voltage bridge 1
2 GND Ground
3 n.c. Not connected
4 -Voy Negative output voltage bridge 1
5 Voo Negative output voltage bridge 2
4 3 2 1
6 +Vop Positive output voltage bridge 2 O O O O
7 n.c. Not connected Fig. 11: TA903AIA-AE
8 Vee Supply voltage
Dimensions
= r_#i
8 ! T i T
1 -
| © 00 Q[
| i D2
= I
Lo 1. Tt TRt
| P
e active / |
! / 1 2 1
1 2 1 Exposed thermal/ I—L—I Ll_l._. b aly
pad zone
. Bottom view
Top view
Il MILLIMETER
I | j < SPEOL e T voa [ aex
o - -
r:D—IZI—.—D—Ij— i A |om]| 0 | o
Al 0.00 002 | 0.05
Side view :1 0.25 | 030 | 0.35
0.20REF
< 0.18 020 0.25
D 2.9 3.00 3.10
D2 2.40 2.50 2.60
. 0.65BSC
Nd 1.95B5C
E 2.90 | 3.00 3.10
E2 1.45 1.55 1.65
L 0.30 | 040 | 0.50
L1 0.05SREF
L2 0.10REF
h oz [oz o3
Fig. 12: DFN8 outline for TAS03AIA-AE.
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Additional Information on Ordering Code
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TA903ACA - AB

-40...+125°C

Wafer box
Tape&Reel horizontal

Standard Specification
Tested and sawed wafer
LGA package

DFN package

Standard version

Family number of FreePitch Sensor

TMR FreePitch Sensor
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(2 SENSITEC TA903

MAGNETORESISTIVE SENSORS

General Information

Product Status

Article Status

TA903ACA-AB The product is in series production.
_ The product is under development, qualification is on going.
TAS03AMA-AE Deliverables have a sample status. The datasheet is preliminary.
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. The
ote latest information is available on the internet at www.sensitec.com.

TA903AIA-AE

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.

TA903.DSE.08 Preliminary Data Sheet Subject to technical changes
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(2 SENSITEC TAGO3

MAGNETORESISTIVE SENSORS

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 applica-
tions will be suitable 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 ac-
cepts 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 ac-
cept 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 prod-
ucts or of the application 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
TA903.DSE.08 Fix pf incorrect y-axis labelling in Fig. 1 (p. 3), Change of corporate 05/2024

design (pp. 1-9)

TA903.DSE.07 Disclaimer supplement 06/2022
TA903.DSE.06 Install Chipposition in the DFN8 drawing (p. 8) 03/2022
TA903.DSE.05 Change of corporate design (pp. 1-10) 01/2022
TA903.DSE.00 Original (pp. 1-7) 11/2016

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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