
INTRODUCTION
Today steer-by-wire technology replaces traditional mechanical 

steering system with advanced electronic controls, offering numerous 

benefits. The Swoboda steering rack sensor precisely measures the 

absolute position of the steering rack for system initialization and 

continuous monitoring. It supports ASIL-D compliant systems and can 

be tailored to customer specific installation requirements. The sensor 

is fully automotive qualified and is end of line calibrated to meet the 

customer specifications.

ADVANTAGES
 Stray field immune measurements 

thanks to inductive measuring principle

 High accuracy measurement of up to 

two different metal targets

 Support of ASIL-D compliant systems 

with one sensor IC & digital interface

 Optional water ingress detection on 

board

 

APPLICATION AREAS
 �Steer-by-wire steering rack

FEATURES & BENEFITS
 �Dual track inductive technology with o- or c-shape design 

 �Contactless absolute angle measurement

 �Mechanical design upon customer requirements with 1 connection 

interface and 2 screwing points 

 �Available output configuration: SENT, SPC, UART over CAN 

 �Resolution: up to 19 bit over 360° 

 �Supply voltage VDD: 4.5 V to 5.5 V

 �Overvoltage & reverse protection: ± 18 V 

 �Operating current consumption ICC: 20 mA 

 �Optional: water ingress detection with 12 bit resolution

 �Functional safety (ISO 26262): ASIL-D

 �Ambient temperature range TAMB: -40°C to +85°C 

 �Protection class (typical application): IP6K9K 

 �Full traceability including DMC laser marking 

 �Fully automotive qualified

The Swoboda steering rack sensor measures  
the position of the steering rack for system 
initialization and continuous monitoring.

SWOBODA  
STEERING 
RACK SENSOR
FOR AUTOMOTIVE
STEER BY WIRE 
APPLICATIONS
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Any questions about this product? 

Please contact us: 

Sales Department 

Swoboda Schorndorf KG

Telephone: +49 (0) 7181 7003-0

 sales.schorndorf@swoboda.com



The Swoboda steer-by-wire position sensor is designed to initialize the steering system and verify the accuracy of the steering 

position, for example in cases of mechanical decoupling or timing belt slip. Upon power-up, it provides a precise position signal 

for absolute position calculation. The sensor system consists of two main components: the sensor unit and up to two specially 

shaped metal targets for angular encoding. The sensor unit includes a PCBA with one transmitter coil, two receiver coils arranged 

in dual tracks, and one sensor IC. It is securely mounted to the steering rack housing. The corresponding metal targets are 

attached to the rotating steering shaft, positioned in front of and behind the sensor housing, facing the sensor coils. During 

operation, the transmitter coil generates a magnetic field within the sensor unit. This field is modulated by eddy currents induced 

in the metal targets and detected by the receiver coils. The resulting coupling ratio varies with the angular position of the target 

mounted on the rotor shaft. The sensor IC measures, filters, amplifies, and processes the voltages induced in the receiver coils to 

subsequently calculate an angular position. The sensor output is a digital angle value of the target position in SENT, SPC, or UART 

over CAN message format. It supports high functional safety requirements up to ASIL-D through integrated diagnostic functions. 

Additionally, an optional water ingress detection feature using gold (Au) electrodes can be implemented to detect moisture 

entering the steering system, helping to prevent potential damage.
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O-shape steering rack sensor design example 
with one or two metal targets (top fig.) & 
system architecture block diagram with dual 
track position sensing & optional water ingress 
detection (left fig.)

Iso view Side view Front view
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Target 1 Target 2
(Optional)

PRINCIPLE OF OPERATION
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For ∆x misalignment the error is the same
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NOMINAL OPERATING CHARACTERISTICS 

PARAMETER SYMBOL UNITS MIN. NOM. MAX. REMARKS

Ambient temperature TA [°C] -40 - 85

Operating supply voltage VDD [V] 4.5 5.0 5.5

Reverse & overvoltage Vrev [V] -18 - +18

Current consumption ICC [mA] 10 15 20

Angle range ϑrange [°] 0 - 360°

Mechanical angle error ϑerror range [°] - - 0.9

Sampling Rate tSample [µs] 4 - 6 Dual track coil

Resolution of angle signal Rangle Bit 10 - 19

Resolution of water ingress signal Rwater Bit - 12 - Optional

SENT tick time tSENT [µs] 0.02 3 6

Mass m [g] - - 100 Given by design

TYPICAL MECHANICAL ANGLE ERROR OVER MECHANICAL MISALIGNMENT

∆z

∆u

∆y


