
INTRODUCTION
Acceleration and wheel speed sensors are used in a wide variety of 

automotive applications. They help to control different comfort & 

safety relevant applications.

The Swoboda acceleration and wheel speed sensor module integrates 

an acceleration sensor (ACC) & a dual wheel speed sensor (WSS) with 

excellent accuracy in one single housing. The sensor is fully automotive 

qualified and can be tailored to customer specific design and building 

space requirements.

ADVANTAGES
 Three sensor elements integrated in 

one single housing

 High accuracy measurement of 

acceleration & wheel speed

 Fully redundant wheel speed sensors 

supporting ASIL-D applications

 Fully EOL calibrated with offset & 

sensitivity correction

APPLICATION AREAS
 Active suspension systems

 Air suspension systems

 Active noise cancelling

 Anti-lock braking system

 Electronic stability program

FEATURES & BENEFITS
 Combination of capacitive MEMS & GMR technology

 Mechanical design upon customer requirements

 Signal output interfaces: A2B® (ACC) & PWM (WSS)

 Acceleration measurement in XYZ direction of up to ±16g

 Acceleration sensitivity: >= 507 LSB/g @ 1 kHz  

 Acceleration bandwidth: up to 4000 Hz (configurable)

 Wheel speed detection up to 78.000 rpm (depends on pole pairs & direction)

 Functional safety (ISO 26262): QM (ACC), ASIL-B (WSS) 

 Power Supply Vdd: A2B® 5,0 - 9,0 V (ACC), 5,0 - 24,0 V (WSS)

 Typical current consumption Ityp:  20 mA (ACC), 16 mA (WSS)

 Ambient temperature range TAmb: -40°C to +125°C 

 Protection class (typical application): IP6K9K

 Built-in programming interface (via output) for EOL calibration 

 Fully automotive qualified

The Swoboda acceleration and wheel speed sensor  
module supports advanced noise cancelling applications

SWOBODA 
ACCELERATION AND 
WHEEL SPEED 
SENSOR MODULE
FOR AUTOMOTIVE
APPLICATIONS 
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Any questions about this product? 

Please contact us: 

Swoboda Wiggensbach KG

Telephone: +49 (0) 8370 910-0

 wiggensbach@swoboda.comA2B is a registered trademark of Analog Devices



PRINCIPLE OF OPERATION
The Swoboda acceleration and wheel speed sensor module consists of two blocks: an acceleration measurement block and a 

wheel speed measurement block.

The acceleration measurement block contains an accelerometer IC with 3 degrees of freedom, a data memory and an A2B 

transceiver. The data memory saves calibration data and is accessible through the communication link of the A2B interface. The 

A2B transceiver supports bus powering and integrates two functional TRX blocks, enabling a single daisy-chained, twisted pair 

wire cabling of the measurement block.

The wheel speed measurement block contains a dual wheel speed sensor, measuring the magnetic flux of a target wheel and 

generating a redundant current modulated PWM signal.

AVAILABLE PRODUCTS
Swoboda acceleration and wheel speed sensor modules are customer-specific and optimized for the customer application. In 

general, a sensor module consists of up to three functional units, which can be combined and configured according to customer 

requirements:

	 1. Connector with two different output configurations: left- and right-handed.

	 2. Sensor element (acceleration): 3-axis accelerometer MEMS sensor IC.

	 3. Sensor element (wheel speed): 1- or 2-wheel speed sensor IC’s.
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Block diagram of the Swoboda acceleration and wheel 
speed sensor module

Architecture of four acceleration and wheel 
speed sensors in a car

Measuring plot of a dual wheel speed sensor Measuring plot of a 3D acceleration sensor
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EXAMPLES OF SENSOR COMBINATION

SENSOR COMBINATION INTERFACE SHORT DESCRIPTION

3D accelerometer + 2x wheel speed A2B & PWM 3D acceleration combined with a dual wheel speed sensor

2x wheel speed PWM Redundant design with two wheel speed sensors

ACC ACC

ACC

ACC

WSS
4

4

4

4

WSS

WSS WSS



DRAWING
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NOMINAL OPERATING CHARACTERISTICS 

SIGNAL DESCRIPTION UNITS MIN. NOM. MAX. REMARKS

Ambient temperature [°C] -40 - 125 Depends on supply voltage of the sensor and amount of 

A2B nodes

Wheel speed sensor (WSS)

ILOW [mA] 5.9 7.0 8.40 Low signal speed sensor

IHIGH [mA] 12 14.00 16 High signal speed sensor

ISAFE [mA] 1.5 3.5 3.9 Safe signal speed sensor

Current ratio - 1.9 - -

TLEFT [µs] 76 90 104 Direction left pulse width

TRight [µs] 153 180 207 Direction right pulse width

TSTILL [µs] 1232 1440 1656 Stand still pulse width

Supply voltage [V] 6 12 24

Acceleration sensor (ACC)  

Measurement range [g] -16.0 - 16.0  

Resolution [m/s2] - 0.0392 -

Bandwith [kHz] - 1.0  

Latency [µs] - 150.0

Offset [g] ±0.2 - ±0.5

Supply voltage [V] 5 6 9
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EMC PERFORMANCE

TEST NORM REMARKS

Current Probe Measurement (CP Test) CISPR 25

Radiated Emission (RE) CISPR 25

Radiated Immunity (RI) ISO 11452-2

Bulk Current Injection (BCI) ISO 11452-4

ESD Handling (ESDH) ISO 10605

ENVIRONMENTAL PERFORMANCE

TEST NORM REMARKS

Multistage Temperature Test (MTT) ISO 16750-4 

section 5.2.

Maximum temperature steps: 20°C, 

Operating temperature range: -40°C - +105°C

Low Temperature Operation Endurance (LTOE) IEC 60068-2-1 Storage: 24 h, Operation: 24 h

Repeat 5x (240 h total test duration)

High Temperature Operation Endurance (HTOE) IEC 60068-2-2 Duration: 720 h

Humid Heat, Cyclic (with Frost) IEC 60068-2-38 As specified per ISO 16750 and IEC 60068-2-38

Component Thermal Shock (TS) IEC 60068-2-14 

Test Na

Tmin time: 15 min, Tmax time: 15 min,

Transfer time: < 30 s, Total number of cycles: 927

Mechanical Shock - Collision IEC 60068-2-27 7G functional shock load, 3 per direction (X, Y, Z)

20G crash shock load, 1 per direction (X only)

11 ms half-sine nominal shock shape

Vibration Test with Thermal Cycle ISO 16750-3 

§4.1.2.5 Test V

Tmax shall be 105°C

21h/axis, 90 min @ Tmin, 110 min @ Tmax

Duration of temperature cycle: 8h

Power Temperature Cycling Endurance (PTCE) IEC 60068-2-14 Test Nb Tmin time: 60 min, Tmax time: 60 min, 

Time per cycle: 250 min, Total number of cycle: 309

High Temperature and Humidity Endurance 

(HTHE)

IEC 60068-2-78 Temperature: 85°C, Humidity: 85% RH, 

Total duration: 240 h

Dew Test IEC 60068-2-30 and 

GMW3172

Tmax: 40°C, Tmin: 0°C, Cycles: 10, Profile: Variant 1

Humidity: 93 % RF ± 3 % RF during hot phase. Not 

controlled during cold phase


