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SWOBODA
BATTERY
DISCONNECT UNIT
FOR AUTOMOTIVE
APPLICATIONS

The Swoboda BDU eval kit supports various
system architectures & can be configured upon
customer requirements.

INTRODUCTION

Swoboda battery disconnect unit (BDU) is a key component to ensure
a safe and reliable connection of the HV battery with the other HV
components in the vehicle like the onboard charger or the traction
inverter. It also helps to manage and protect the high-voltage battery,
which is the most important part of an electric vehicle.

With its long-term experience in molding, stamping and mechatronics
system design, Swoboda offers fully automotive qualified BDU
solutions that are tailored to different customer specific building space,
functional and safety requirements.

FEATURES & BENEFITS

= Applicable on 400 V & 800 V systems

= HV voltage monitoring

= Redundant shunt based current measurement

= Optional high-speed Hall based overcurrent detection

= Contactors and pyro switch drive

= Passive or active pre-charge circuit

= Galvanic isolation of HV and LV functions

= Typical Operating voltage Vdd: +12 V

= Reverse polarity protection: 18 V

= Ambient temperature range Tamb: - 40°C to + 85°C

= Communication interfaces: CAN, CAN FD, isoSPI

= Mechanical and electronic design upon customer requirements

= Creepage & clearance analysis to fulfil standard norms as DIN EN IEC
60664 or customer specific norms

= Functional safety (ISO 26262): supports ASIL-D system functions

= Protection class: IP67, IP6K9K

= Fully automotive qualified
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ADVANTAGES

= Flexible and scalable hardware and
software design

= Supports 400 V & 800 V battery and
charging designs

= Redundant current measurement

= High speed overcurrent detection and
direct pyro switch triggering

= Galvanic isolated reinforced design

APPLICATION AREAS
= Battery management systems
= Battery protection

= Battery charging

= DC Link pre-charging

= Power distribution

Any questions about this product?
Please contact us:

Swoboda Wiggensbach KG
Telephone: +49 (0) 8370 910-0
» wiggensbach@swoboda.com
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PRINCIPLE OF OPERATION

Swoboda Battery Disconnect Unit (BDU) for electric vehicles (EVs) combines electronic components and electromechanical
contactors to monitor and safely connect the high-voltage battery to the other high-voltage components like the onboard
charger or the traction inverter. For safety reason, it supports redundant shunt based current measurement. Optionally, high
speed overcurrent detection can be implemented by magnetic current sensing. Furthermore, isolation and voltage monitorings
throughout the whole unit ensure the consistent operations of the electromechanical relays. A pyro fuse, controlled by a high-
speed driver, is automaticaly triggered in case of a critical failure detection to protect the battery and the rest of the vehicles.

BDU SYSTEM ARCHITECTURE EXAMPLE FOR 800V
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I.  Redundant current measurement for ASIL-D functional safety
ll.  High speed driver for pyro fuses

lll. Isolation/potential measurement

IV.  Protection of charging overvoltages

V. Protection of inverter disturbance

NOMINAL OPERATING CHARACTERISTICS

PARAMETER SYMBOL UNITS  MIN. NOM. MAX.
Operating temperature Top [°C] -40 - 150
Ambient operating temperature Tamb [°C] -40 - 85
Operating supply voltage Vdd V] 10 14 18
Typical battery voltage VBat [V] 0 - 400/800
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