
TAD214x, TAD4140
High-Precision TMR Angle Sensors with Digital Output

TAD214x and TAD4140 are 
TMR angle sensors which 
allow absolute angle mea-
surement of up to 360°. Based 
on the Tunnel Magneto-Re-
sistive (TMR) effect, they offer 
high sensitivity and best angle 
accuracy needed for demand-
ing automotive applications.

The internal digital signal pro-
cessing allows outstanding 
angular measurement per-
formance. Stability in a wide 
range of temperature, and 
magnetic field variations is 
also achieved.

The sensors are pre-calibrat-
ed at manufacturing and ad-
ditionally offer in-application 
calibration modes.

The “Static compensation” tar-
gets the elimination of angle 
errors caused by mechanical 
misalignment between mag-
net and sensor. 

In 360° multi-turn operation, 
TAD214x and TAD4140 
achieve excellent angle ac-
curacy by using the “Dynamic 
compensation”mechanism, 
which eliminates magnetic, 
temperature, and life-time ef-
fects.

TAD214x and TAD4140 sup-
port various output Interfac-
es such as UVW (Hall Switch 
Emulation Mode), PWM, ENC 
(Encoder Mode), SPI, SENT, 
and SPC.

To reduce system costs and 
provide and automotive sys-
tem level EMC/ESD protec-
tion, TAD2140 integrates six 
capacitors and one resistor. 

Features
•	  Two TMR bridges including 

signal processor unit in one 
TO6 or TSSOP16 package
	– Fully redundant version 
with two signal proces-
sor units and two times  
two TMR bridges in 
one TSSOP16 package 
(TAD4140)

•	Various and configurable 
digital outputs:
	– UVW (Hall Switch Emula-
tion Mode)
	– PWM
	– ENC (Encoder Mode)
	– SENT SAE J2716 JAN2010 
(TAD2140)
	– SPI

•	High EMC/ESD performance 
for automotive system level 
(TAD 2140)

•	ASIL B ready device with 
several diagnostic functions 
and status reporting

•	Internal diagnostic capabil-
ity including direct monitor-
ing of the sensor elements

•	Continuous in-operation 
self-tests:
	– Magnet loss detection
	– Maximum rotation speed 
detection
	– Over/undervoltage detec-
tion
	– Internal sensor fails
	– Signal processing supervi-
sion
	– Register CRC

Physical Characteristics
•	Performance-dependent 

current consumption down 
to 12.5 mA depending on 
interface

•	Wide operating temperature 
range:  
TA = –40 °C to 157 °C 
(TAD2140) 
 TA = –40 °C to 150 °C 
(TAD214x & TAD4140)

•	Wide magnetic field range:
	– 20 mT to 80 mT  
(standard range)
	– 80 mT to 120 mT  
(with lower accuracy)

•	Lowest deviation of angle er-
ror of just ±0.05° at 20 mT to 
80 mT at room temperature

•	Guaranteed angle accuracy 
of ±0.3° in multi-turn ap-
plication (TAD214x)

Typical Applications
•	BLDC motor commutation 

e.g. for EPS, wiper

•	Absolute angle sensor

•	Resolver replacement

Benefits
•	Fast response, high angular 

accuracy, and advanced 
compensation algorithms

•	Support of ISO 26262: 
TAD214x rated ASIL B and 
TAD4140 rated ASIL D

•	No PCB required (TAD2140)

•	AEC-Q100 qualified (Grade 0)

TAS2142, TAS4240, TAS414x, 
TAB4140, TAA6140, TAS8240
TMR-Bridge Angle Sensors for Position Sensing Applications

TAS2142, TAS4240, TAS414x, 
TAB4140, TAA6140 and 
TAS8240 are highly sensitive 
analog TMR sensors. They 
are able to measure angles 
up to 360° with high accuracy 
and stability in a wide range 
of temperature and magnetic 
field variations.

TAS2142, TAS4240, TAS414x 
and TAS8240 are pure TMR-
bridge (5 kΩ) angle sensors 
providing SIN/COS outputs.

In addition to redundancy, 
TAS4240 and TAS8240 support-
ed, TAB4140 and TAA6140 in-
clude an output amplification, 
well suited for remote 
applications. These are used 
in safety-critical applications.

Features
•	Specialized angle sensor for 

use under harsh environ-
mental conditions.

•	High reliability and low FIT 
rates allow operation in 
safety-critical applications

•	Simple circuitry and low 
number of external compo-
nents allow fast and easy 
development.

•	Diagnostic capability 
through direct monitoring 
of the sensor elements. 
	– Dual- and triple-die 
version to reach highest 
safety standard
	– Optional signal 
amplification with dif-
ferential or single- ended 
outputs

•	In combination with 
simple algorithms running 
in microcontrollers, the 
remaining very low angular 
drift over temperature can 
be compensated and al-
lows to be operated in the 
complete magnetic field 
range without any changes 
in angular precision.

Physical Characteristics
•	Recommended supply 

voltage range: 3 V to 5.5 V

•	Current consumption at 5 V
	– 2 mA (TAS214x, TAS4240) 
	– 4 mA (TAS414x, TAS8240)

•	Wide temperature range: 
TA = –40 °C to +150 °C

•	Wide magnetic field range:
	– 20 mT to 120 mT 
(standard range)
	– 80 mT to 120 mT  
(with lower accuracy)
	– higher magnetic fields 
with restrictions

•	Angle accuracy:  
< ±0.6 to < ±1.0 deg. at 
20 mT to 80 mT

Typical Applications
•	Absolute rotary angle sen-

sor

•	EPS motor-shaft angle 
sensor

•	EPS angle sensor

•	Throttle position sensor

•	Resolver replacement

Benefits
•	Very high output differ-

ential voltages (1.5 VPP or 
3.0 VPP) at VSUP = 5 V, allow 
direct connection to ADCs 
and provide high signal 
resolution over tempera-
ture

•	Simple IC-controlled read-
out of analog voltages by 
AD converters

•	“Fail safe” and ASIL D 
supported at system 
level (TAS4240, TAS414x, 
TAB4140, TAA6140, 
TAS8240)

•	No external trimming com-
ponents required

•	Suitable for operation 
with wide range of supply 
voltages

•	Small single-mold packages 
available:
	– TSSOP8 for TAS214x and  
TAS4240
	– TSSOP16 for TAS414x, 
TAB4140, TAA6140 and 
TAS8240
	– QFN16 for TAS4142

•	AEC-Q100 qualified 
(Grade 0)
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Packages for TMR Sensors
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TDK Corporation (TSE:6762) is a global technology company and innovation leader in the elec-
tronics industry, based in Tokyo, Japan. With the tagline “In Everything, Better” TDK aims to 
realize a better future across all aspects of life, industry, and society. For over 90 years, TDK 
has shaped the world from within; from the pioneering ferrite cores to cassette tapes that de-
fined an era, to powering the digital age with advanced components, sensors, and batteries, 
leading the way towards a more sustainable future. United by TDK Venture Spirit, a start-up 
mentality built on visions, courage and mutual trust, TDK’s passionate team members around 
the globe pursue better—for ourselves, customers, partners, and the world. Today, the state-
of-the-art technologies of TDK are in everything, from industrial applications, energy systems, 
electric vehicles, to smartphones and gaming, at the core of modern life. TDK’s comprehensive, 
innovative-driven portfolio includes cutting-edge passive components, sensors and sensor sys-
tems, power supplies, lithium-ion and solid-state batteries, magnetic heads, AI and enterprise 
software solutions, and more—featuring numerous market-leading products. These are mar-
keted under the product brands TDK, InvenSense, Micronas, Tronics, TDK-Lambda, TDK SensEI, 
and ATL.  Positioning the AI ecosystem as a key strategic area, TDK leverages its global network 
across the automotive, information and communication technology, and industrial equipment 
sectors to expand its business in a wide range of fields. In fiscal 2026, TDK posted total sales of 
USD 16.6 billion and employed about 107,000 people worldwide. 

Further information about angle sensors can be found in the TDK Product Center on product.tdk.com.

About TDK Corporation 

TMR Sensors

Products Guide for Automotive and Industrial Applications

www.micronas.tdk.com



TMR Sensor Applications in a Car Selection of Sensor Type TAD2140, TAD214x, TAD4140Internal Circuitry
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Block diagram of TAD4140 (version with redundancy functionality)
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Internal circuitry of TAS414x (two dies)
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Internal circuitry of TAA6140 (three dies)		      Internal circuitry of TAB4140 (two dies)
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 Analog Sensors  Digital Sensors

Product Name TAS2142 TAS4240 TAS414x TAB4140 TAA6140 TAS8240 TAD2140 TAD2141 TAD4140

Number of  
TMR Systems 1 2 3 4 1 2

Typical Angle 
Accuracy1) 

(TA= 25 °C)
±0.15° ±0.3° ±0.1° or 

±0.15° ±0.1° ±0.1° ±0.3° ±0.05° ±0.05° ±0.05°

Angle Accuracy 2) 
(TA=-40 to 150°C)

±0.6° ±1.0° ±0.6° or 
±0.8° ±0.6° ±0.8° ±1.0° ±0.3° ±0.3° ±0.35°

O
u

tp
u

t

Differential ✓ − ✓ ✓ − − − − −

Single-End − ✓ − − ✓ ✓ − − −

Amplified − − − ✓ ✓ − − − −

Voltage

3.0 VPP  1.5 VPP  1.5 / 3.0 VPP 6.0 VPP  3.0 VPP  1.5 VPP  5.0 V 3.3 or 5.0 V 3.3 or 5.0 V

at 5.0 VCC
SENT & SPI &

            PWM, ENC, UVW

Number of Out-
puts 4 4 8 8 6 8 1 2 3) 4 3)

Temperature 
Range TA

−40 to 150°C
−40 to 
157°C

−40 to 150°C

Magnetic Field 
Range

20 to 80 mT (typical) 
80 to 120 mT (extended range)

Detection Range 360°

Redundancy − ✓ ✓ ✓ ✓ ✓ − − ✓

Self-Diagnosis − − − − − − ✓ ✓ ✓

Integrated DSP 
(FSM) − − − − − − ✓ ✓ ✓

Integrated 
Capacitors − − − − − − ✓ − −

P
ac

ka
g

es

TSSOP8 ✓ ✓ − − − − − − −

TSSOP16 − − YES
TAS4142 ✓ ✓ ✓ − ✓ ✓

QFN16 − − YES
TAS4141 − − ✓ − − −

TO6 − − − − − − ✓ − −

Samples Available

1) Excluding lifetime drift	 2) Including lifetime drift 
3) Only dual outputs IF of SPI and PWM combinations are available.Sin
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