
HAL 3550 and HAR 3550 are a new generation 
of 2D position sensors from TDK-Micronas 
addressing the need for stray-field robust 
position sensors (linear and angular) as well as 
the ISO 26262 compliant development.

This new generation builds upon the well known 
HAL/HAR/HAC 39xy family. HAL/HAR 3550 is 
targeting mainstream applications requiring a 
device with a core feature set and less flexibility 
without making compromises on functional 
safety and performance.

HAL 3550 and HAR 3550 can measure a 360° 
angular range as well as linear movements. 
Both devices feature a linear, ratiometric ana-
log output with passive wire-break detection, 
as well as configurable PWM or SENT outputs. 
The SENT mode supports messages with or 
without pause pulse, adhering to SAE J2716 
rev. 4 standard with customizable parameters 
such as tick time and frame format. The PWM 
output offers flexibility with frequencies rang-
ing from 0.1 kHz to 2 kHz. In addition a switch 
output derived from calculated position infor-
mation or other sources along the signal path 
is available as an additional output signal.

All devices offer setpoint linearization with 
either 17 equidistant setpoints or 7 setpoints 
with variable distance / step size between the 
setpoints.

The sensors measure the position of a 
magnet based on 3D HAL technology from 
TDK‑Micronas. The devices are able to suppress 
external magnetic stray fields by using an array 
of Hall plates. Only a simple two-pole magnet 
is required to measure a rotation angle. Off-axis 
measurements are also possible. 

The sensors are defined as SEooC (Safety Ele-
ment out of Context) ASIL C ready according 
to ISO 26262.

Major characteristics like gain and offset, ref-
erence position, etc. can be adjusted to the 
magnetic circuitry by programming the non-
volatile memory.

The devices are designed for operation in an 
ambient temperature range of –40 °C up to 
150 °C.

The HAL 3550 device, the single-die version, 
is available in a very small eight-pin SOIC8 
package.

The HAR 3550 device, the dual-die version, is 
available in a small sixteen-pin TSSOP16 SMD 
package with full redundancy. Each sensor 
contains two independent dies that are me-
chanically separated and electrically insulated. 

Features 

◆◆ Accurate angular measurement up to 360° 
and linear position detection

◆◆ 2D position detection 

◆◆ Robust against magnetic stray fields

◆◆ ASIL C ready (SEooC according to 
ISO 26262:2018)

◆◆ Wide supply voltage range: 4.0 V to 18 V

◆◆ Configurable output slew rates

◆◆ PWM interface with 0.1 kHz to 2 kHz 
frequency

◆◆ Separate switch output 

◆◆ Ratiometric analog output 

◆◆ SENT according to SAE J2716 rev. 4 sup-
porting different frame formats

◆◆ TA = –40 °C up to 150 °C

◆◆ Modulo function (90°/120°/180°) for chassis 
position applications

◆◆ Programmable characteristics in a non-
volatile memory (EEPROM) with redun-
dancy and lock function

◆◆ Read access on non-volatile memory after 
customer lock

HAL 3550 and HAR 3550 
Stray-Field Robust 2D Position Sensor with  
Analog / PWM / SENT Interfaces
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Major Applications

Thanks to the sensor’s versatile program-
ming characteristics and its high accuracy, 
the HAL 3550 and HAR 3550 are potential 
solutions for the following application 
examples*:

◆◆ Chassis position

◆◆ Turbo-charger actuators

◆◆ Valve position detection

◆◆ Shift position 

◆◆ Steering angle

◆◆ Steering column switches

◆◆ Fuel-level measurements

◆◆ Clutch position

◆◆ Transmission position detection

◆◆ Brake stroke position sensors

◆◆ Accelerator pedal position detection

 
* Any mention of target applications for our products 
are made without a claim for fit for purpose as this 
has to be checked at system level.

 
 
Development Tools

HAL 3550 and HAR 3550 can be programmed 
during the final manufacturing process by 
adjusting the output signals directly to the 
input signal. With this calibration procedure, 
the tolerances of the sensor, the magnet, 
and the mechanical positioning can be 
compensated in the final assembly.

TDK-Micronas offers an easy-to-use evalua-
tion kit for engineering:

◆◆ Micronas programmer board

◆◆ (TDK-MSP V1.x) for HAL/HAR 3550

◆◆ USB programming kit for HAL/HAR 3550

◆◆ LabVIEWTM programming software for 
Windows®
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Fig. 1: Block diagram of the HAL 3550

HAL 3550 and HAR 3550

Type Device-Specific Features

HAL 3550-1400 One angle out of BX / BY, BX / BZ or BY / BZ

HAL 3550-1401 Stray-field robust 360° rotary measurement

HAL 3550-1402 Stray-field robust 180° rotary measurement

HAL 3550-1403 Stray-field robust linear movement. Angle out of DBX / DBZ

HAL 3550-1404 Stray-field robust off-axis 360° measurement. Angle out of DBX / DBY

HAR 3550-1400 One angle out of BX / BY, BX / BZ or BY / BZ. Two dies side-by-side

HAR 3550-1401 Stray-field robust 360° rotary measurement. Two dies stacked

HAR 3550-1402 Stray-field robust 180° rotary measurement. Two dies stacked

HAR 3550-1403 Stray-field robust linear movement. Angle out of DBX / DBZ. Two 
dies side-by-side

HAR 3550-1404
Stray-field robust off-axis 360° measurement. Angle out of 
DBX / DBY. Two dies side-by-side

Available Types
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