
INTRODUCTION
In modern automotive systems, accurate position sensing is essential 

for optimal performance particularly in applications such as automated 

transmissions or advanced air suspension systems. Swoboda transfer 

case sensors use a contactless Hall effect measuring principle to 

precisely detect full circle end-of-shaft rotation with a defined transfer 

function.

The sensor supports multiple digital output formats such as PWM or 

SENT. It’s compact and robust design ensures reliable operation even 

in harsh environments, while also meeting functional safety diagnostic 

capabilities up to ASIL C.

ADVANTAGES
 Functional, compact, robust design for 

use in harsh environment

 Customer specific mechanical 

connection interface

 Customizable output transfer function 

with PWM or SENT

 Specific environmental qualifications 

upon customer requirements

APPLICATION AREAS
 Automated gearboxes  

for HEV’s, ICE’S & BEV’s

 Industrial gearboxes

FEATURES & BENEFITS
 Contactless position measurement with Hall technology

 Supply voltage: 5.0 V ± 0.5 V

 Over voltage protection: +20.0 V

 Reverse voltage protection: -18.0 V  

 Angular measurement range mR: 0° to 360° with customer specific 

transfer function

 Operating temperature range: -40 °C to +125 °C

 Totally encapsulated housing with IP6K8 rating for use in harsh 

environment

 Customer specific mechanical connection interface

 Stray field immunity up to 4000 A/m

 High accuracy: max. ±1.8° angle error (over lifetime & temperature)

 Available with various electrical interfaces:

	 - PWM 12 Bit, 500 to 2000 Hz

	 - SENT, 16 Bit

 Functional safety (ISO 26262): up to ASIL C

 100% end of line testing and programming

 Full traceability, also including DMC laser marking

Swoboda transfer case sensor is suitable  
for various automotive gearbox applications.

SWOBODA  
TRANSFER 
CASE SENSOR
FOR AUTOMOTIVE 
GEARBOX
APPLICATIONS
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Any questions about this product? 

Please contact us: 

Swoboda Wiggensbach KG

Telephone: +49 (0) 8370 910-0

 Info@swoboda.com



PRINCIPLE OF OPERATION
The Swoboda transfer case sensor consists of two main components: a Hall sensor IC and an overmolded magnetic target. The 

sensor is mounted with two screws in the transmisson housing and a spring-loaded nose that hooks into the transfer case output 

shaft.

To detect the gear position, the sensor measures the rotational position of the shaft continously over 360° by detecting the 

magnetic flux of the magnetic target. A magnetic angle is calculated from two spatial axes, which is then linearized within the 

sensor IC to generate a mechanical position signal. The signal transfer function can be customized to meet specific customer 

requirements and achieves an accuracy of less than ±1.8° over temperature drift and lifetime.
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Transfer function example  
with 12 Bit SENT output  
position signal over 360°

Side View

Customer  
specific connector

Zero angle  
Position

Clockwise  
direction rotation

Metal spring 
with plugin nose 
for transfer case 

mounting

Front View
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NOMINAL OPERATING CHARACTERISTICS 

PARAMETER SYMBOL UNITS MIN. NOM. MAX. REMARKS

Ambient temperature TAmb [°C] -40 - 125

Supply voltage VDD [V] 4.5 5.0 5.5  

Current consumption IDD [mA] - 15 30

Measurement range mR [°] 0 - 360 Transfer function customizable

Measurement accuracy mACC [°] -1.8 - 1.8

PWM duty cycle DCPWM - 5 - 95

PWM frequency fPWM [kHz] 0.5 - 2

SENT tick time Ttick [μs] - 3.0 -

SENT output resolution ResSENT [Bit] - 12 16 A.1, A.2 or A.3 format available
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Swoboda Wiggensbach KG 

Max-Swoboda-Straße 1

D-87487 Wiggensbach

Telephone: +49 (0) 8370 910-0

 info@swoboda.com


