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Electric vehicle (EV) technology is rapidly evolving, revolutionizing sustainable transportation. A vital aspect

of this transformation is the advancement of EV batteries, particularly the shift towards higher-voltage battery

systems. The emergence of 800V EV architecture marks a significant leap forward, promising to improve

vehicle performance and increase the efficiency and speed of EV charging.

This article delves into the differences between 400V and 800V EV architectures. We&#8217;ll explore how

these systems impact EV charging, from speed and efficiency to infrastructure requirements, providing a clear

and comprehensive comparison.

EV design architecture is complex and comprises various components, including batteries, motors, inverters,

sensors, controls, wiring, and auxiliary systems. The specifications and type of components and how they are

designed to work together will depend on whether the vehicle has a 400-volt or 800-volt battery.

Today, most EVs are built with 400-volt architecture; however, more and more manufacturers are redesigning

their vehicles and moving towards 800-volt architecture. This shift is due to the increased efficiency, improved

performance, and faster charging capabilities that a higher-voltage battery can offer.

Although the term might suggest otherwise, a 400-volt architecture doesn&#8217;t have a fixed battery

voltage of 400V. Its voltage range is between 300 and 500 volts; the voltage will change depending on a

variety of factors, including the battery&#8217;s state of charge (SoC), temperature, age, and operational

conditions; anything within this range is considered 400-volt architecture.

400V systems have long been the standard in EV technology, powering electric vehicles. They benefit from

lower costs than 800V systems due to well-established manufacturing processes and a robust supply chain

utilizing high-volume components. The lower production costs pass on savings to consumers, and the

purchase price of a 400V EV is less than that of an 800V EV.

Electric vehicles that utilize this system architecture have a 400-volt battery pack as the power source for the

vehicle&#8217;s electric motors and are compatible with both 400V and 800V DC fast charging stations.

Although compatible with 800V EV charging stations, they will be limited to 400 Vdc output, which could

result in slower-than-expected charging speeds depending on the charger&#8217;s output current.

Electric vehicles with 800V architecture are available on the market; however, only some manufacturers

currently offer them. These 800V EVs gain a competitive advantage against their 400V competition by

improving the customer experience with an extended range and faster charging capabilities, albeit at a higher

price. The higher cost is due to 800V architecture being a newer technology requiring investment into new

components and a developing supply chain. Over time, once more manufacturers move to 800V, prices will
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decrease and become more affordable.

800V architecture in EVs can enhance efficiency and reduce weight. By increasing the voltage, the current

needed is much lower, enabling thinner cables and smaller electronic components. This reduces the

vehicle&#8217;s weight and minimizes energy losses to heat, thereby increasing overall efficiency and battery

range. Higher-voltage batteries can also deliver more power to electric motors, enabling faster acceleration

and higher energy capture from regenerative braking.

800V EVs can support faster charging times with chargers capable of delivering the required 800 Vdc output.

However, the vehicle requires additional hardware, including a DC/DC converter, as part of its design to

adjust the voltage to charge on existing 400V EV chargers. It&#8217;s important to note that most installed

public DC fast chargers are currently designed for 400V architecture rather than 800V. More on this in a bit.

Outside of these existing 800-volt EVs other manufactures have committed to 800V architecture for future

vehicles including Ford (who filled a patent for a multi-voltage architecture), Mercedes-Benz, Polestar, Volvo

and Lotus.

The transition from 400V to 800V battery architecture offers unquestionable benefits. However, challenges

still need to be addressed to ensure successful implementation in the market. One of the biggest challenges is

charging infrastructure. It is good to have an 800-volt electric vehicle that can charge quicker at higher

voltages; however, it is only a benefit if charging at the required high voltage levels is available.
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