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Batteries of the future.
Researchers all over the world are looking for new battery types and technologies. The goal is to
lower the size, weight, charging time and price of batteries while increasing their safety.

In e-mobility, all is nothing without them: batteries. They deliver the “juice” for countless vehicles and appli-
cations that are exciting for the reason they don’t need to be connected to a power outlet all the time. Yet
even though the technology has made great progress over the past decades, batteries still seem a little
old-school compared with state-of-the-art high-tech electronics. For example, the microprocessor of a
smartphone is able to perform billions of operations within seconds. However, charging the battery takes
hours. In addition, batteries are the heaviest of all the installed components. Consumers might find this an-
noying, but it is simply in the nature of things that energy storage devices and the chemical reactions in-
side them can’t be miniaturised to the same extent as is customary in the semiconductor industry. In our
daily lives, we encounter a number of different battery types:

• Cheap alkaline batteries, for example in remote controls and watches
• Nickel-cadmium batteries, with similar uses as alkaline batteries, but rechargeable
• Lithium-ion batteries, for example in cameras, power drills, and electric cars
• Lithium-polymer batteries, for example in smartphones and tablets. Lithium polymer batteries are a

special type of lithium-ion battery that can be built very flat, since a gel electrolyte is used instead of a
liquid one. However, they are more sensitive than lithium-ion batteries.

Even though lithium batteries are the gold standard today, they have certain downsides that can’t be over-
looked. Most people have seen pictures of smartphones or electric cars whose batteries caught fire or
even exploded—a horror scenario. This is why researchers all over the world are looking for new battery
types and technologies. The goal: Lowering the size, weight, charging time and price of batteries while in-
creasing their safety. In addition, the elements of lithium and cobalt (the main components of many batter-
ies) are not available in unlimited quantities.

Magnesium batteries could be a potential successor. This technology is at the focus of a research project
by the Karlsruhe Institute of Technology (KIT) and the Helmholtz Institute in Ulm. “A magnesium battery
would offer decisive advantages over conventional lithium-ion batteries,” the KIT writes in a press release.
“As an anode material, magnesium enables much higher energy densities and would be much safer.” An-
other benefit: Magnesium is about 3000 times more common than lithium and easier to recycle. “If Europe
makes good progress with the development, then magnesium batteries might also help to reduce the dom-
inance of Asian battery manufacturers and establish a competitive battery industry in Europe,” the KIT also
writes. Another candidate for what is known as a solid-state battery is, surprisingly, glass. The sodium con-
tained in glass is one of the most common elements. Sh batteries with a special glass electrolyte are po-
tentially capable of being charged within minutes, while offering better safety than flammable lithium-ion
batteries. However, some time is going to pass before such a battery technology will be ready for the mar-
ket and will be able to replace lithium-ion batteries.
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maxon explores the world of batteries

Batteries manufactured by drive specialist maxon? What may sound like a plan for the future is already
reality. maxon began its journey into the world of power storage with the development of the BIKEDRIVE,
a retrofitting kit that turns a regular bicycle into an e-bike. After some difficulties with the battery supplier,
maxon decided to build its own batteries. However, this is easier said than done. Manufacturing batteries
requires engineering creativity, technical knowledge, and specialised equipment. “For us, this is a relatively
new, but exciting field,” says Benny Keller of maxon advanced robotics & systems (mars).

A battery pack consists of several individual cells that typically deliver a voltage of 3.7 V. Depending on
how these individual cells are wired, the battery pack has different specifications. If the cells are wired in
series, their voltage are added. Wiring cells in parallel increases the battery capacity. Creating an optimal
combination of such individual cells requires skill and technical knowledge. “In addition, there are many
safety standards that need to be met,” Benny Keller explains. A battery pack isn’t finished after the cells
have been professionally glued and wired. A battery management system (BMS) is also needed. The elec-
tronics are usually installed on a PCB in the battery casing. The specialists at maxon have developed and
produced their own BMS. The BMS ensures that the cells are charged and discharged evenly. This is criti-
cal for the battery’s service life. There are also safety aspects to a BMS. For example, it prevents that a
battery is charged or subjected to load at excessively low or high temperatures.

It’s clear that, as a newcomer to the scene, maxon can’t start mass-producing batteries from one day to
the next. However, the workshop in Giswil is very well equipped for the production of prototypes and small
output quantities. For larger quantities, maxon relies on the assistance of renowned manufacturers in
southern Germany. Naturally, maxon batteries are designed for e-mobility and robotics applications.

For further information please contact maxon Australia tel. +61 2 9457 7477.
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The press release is available on the internet at: www.maxongroup.net.au



Batteries of the future

Page 3 of 3

maxon motor Australia Pty Ltd
Unit 1, 12-14 Beaumont Road
Mt Kuring-Gai NSW 2080

Tel: +61 2 9457 7477
sales.au@maxongroup.com
www.maxongroup.net.au
Twitter @maxongroupAus

The Swiss specialist for quality drives
maxon is a developer and manufacturer of brushed and brushless DC motors. as well as gearheads, encoders, controllers, and entire
mechatronic systems. maxon drives are used wherever the requirements are particularly high: in NASA's Mars rovers, in surgical power
tools, in humanoid robots and in precision industrial applications, for example. To maintain its leadership in this demanding market, the
company invests a considerable share of its annual revenue in research and development. Worldwide, maxon has more than 3000
employees at nine production sites and is represented by sales companies in more than 30 countries.

maxon has a workshop in Giswil that is very well equipped for the production of battery prototypes and
small output quantities. © maxon group


