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Article Overview

A high-voltage distribution box in electric vehicles integrates a DC/DC converter, onboard charger, and power

distribution unit to efficiently manage, convert, and distribute electricity within the vehicle.

Overview

A high-voltage distribution box (also called a High Voltage Power Box) is a central unit in electric vehicles

(EVs) that combines multiple functions:

o DC/DC Converter: Converts high-voltage DC from the main battery to lower voltages (e.g., 12 V) to power

auxiliary systems and electronics. It can also operate in reverse to boost voltage if needed .

o Onboard Charger (OBC): Converts AC from the grid into DC to charge the high-voltage battery, complying

with public grid standards .

o Power Distribution Unit (PDU): Distributes high-voltage power safely to various vehicle subsystems,

ensuring efficient energy management .

Key Features and Benefits

o Integration and Space Efficiency: Combining OBC, DC/DC converter, and PDU into a single unit reduces

space requirements and simplifies vehicle architecture .

o High Efficiency: Modern units use silicon carbide (SiC) semiconductors to achieve charging efficiencies

over 95%, reducing energy loss and electricity costs for EV owners .

o Bidirectional Charging: Some high-voltage boxes support vehicle-to-home (V2H) and vehicle-to-grid (V2G)

applications, allowing energy to flow back to the grid or home .

o Modular Design: Units like HUBER+SUHNER's mHVDU 800 are modular, allowing customization of

inputs, outputs, and fuses, and enabling rapid adaptation to different EV architectures .

o Safety and Reliability: Integrated insulation monitoring devices (IMD) detect faults, enhancing electrical

safety and system availability .

Performance and Charging

o AC Charging: Onboard chargers can handle up to 22 kW, providing approximately 200 km of range in under

two hours .

o DC Fast Charging: High-voltage DC charging up to 800 V can deliver the same range in about 12 minutes .

o Environmental Robustness: Designed to withstand temperature variations, moisture, and vibration, ensuring

reliable operation in harsh conditions .
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Applications

High-voltage distribution boxes with DC/DC converters are essential in battery electric vehicles (BEVs),

plug-in hybrids (PHEVs), and fuel cell vehicles, providing centralized, efficient, and safe power management

while supporting advanced features like fast charging and bidirectional energy flow . By integrating multiple

power management functions into a single unit, these boxes simplify vehicle design, improve efficiency, and

enhance overall system reliability.

It means that AD and critical loads will require power supplies with higher automotive safety integrity level

(ASIL), to ensure high

Adopting the higher distribution voltages commonly used in European countries, however, potentially offers

North American data

Through a higher mechatronic integration of energy conversion and distribution in the vehicle one can reduce

weight

DC/DC converters are essential in modern electronics, efficiently transforming voltage levels to power various

devices. This article

In BEV applications, high-voltage DC-DC converters are employed to step down the traction-battery voltage

to standardized low

High voltage is used in electrical power distribution, in cathode-ray tubes, to generate X-rays and particle

beams, to produce

HV-LV DCDC converters are critical components in EVs, stepping down the high-voltage battery pack

voltage (typically 400 V or 800

The massive transmission of electricity in the form of DC over long distances by means of submarine cables

or

The high-voltage DC/DC converter generation 3evo delivers power to the 12 V vehicle boardnet by

transforming power from a high

PDU (Power Distribution Unit) is responsible for the power distribution and management in the high-voltage

The device integrates a transformer and DC/DC controller with a proprietary architecture to provide 500mW
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(typical) of isolated

Power Your Adventures with KickAss Products. Elevate your off-grid camping experiences

A high-voltage DC transmission line would not produce the same sort of extremely low frequency (ELF)

electromagnetic field as

What is a DC-DC Charger? A DC-DC charger is an electronic device that converts direct current (DC) from

one

A high-voltage direct current (HVDC) system uses direct current (DC) and high voltages (currently between

Most DC-DC converter circuits also regulate the output voltage. Exceptions include high-efficiency LED

power sources (which are
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