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Audi is number one in terms of patents for
electric drives

¢ Premiere of the new technology newsletter

e Technical Development is one of the central think tanks for “Vorsprung durch
Technik”

e Audiis the leader in patent applications filed for electric drives in Germany

Ingolstadt, July 15, 2020 - Technical Development - internally referred to at Audi as “TE” -
is the place where the brand’s heart beats. It is the place where “Vorsprung durch Technik”
becomes a reality. The engineers develop innovations from the initial idea to market level.
The new “Audi TechFocus” online newsletter provides detailed insights behind the scenes of
TE. The topic of the premiere issue: patents. Or: this is how we document “Vorsprung durch
Technik.”

In 1970 - in other words, exactly 50 years ago - the “Technical Development” department
moved into the first new facilities on the northern periphery of Ingolstadt. The complex has
continuously been expanded ever since. By now, nearly 10,000 technicians and engineers are
engaged in research and development just at the Ingolstadt location. Together with the nearly
2,000 TE employees in Neckarsulm and the developers in Gy6r, Beijing and San José Chiapa
they form the innovation laboratory of the Four Rings — and very successfully so. The number
of patent applications filed is one of the benchmarks for the brand’s strong innovative
prowess.

How many patent applications does Audi file per year?

In 2019, there were more than 1,200 patent applications filed, in other words, more than
three on each day of the year. The subject matter and focus of patents change in line with
shifts in social awareness. In earlier years, the main emphasis was put on ideas and inventions
from the areas of chassis, conventional engine technology and transmission. At the moment,
digitalization and electric mobility are at the top of the list. In total, the company currently
holds some 13,000 patent families worldwide, which equates to about 23,000 individual
patents and patent applications. For the complex procedures involved, Audi employs
specialized patent attorneys. “We protect the ideas and inventions of our engineers and thus
says Jama Askaryar, the patent attorney responsible for
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our ‘Vorsprung durch Technik,
electric and hybrid drives.
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AUDI AG is the leader in patent applications filed for electric drives in Germany

Whereas many competitors purchase electric drive technology, Audi develops it in-house in
many areas. As the most innovative premium brand, Audi is the leader in patent applications
filed for electric powertrains in Germany. The statistics prove this, too: According to an
analysis of the German Patent and Trade Mark Office and the European Patent Office (EPO), in
2019, a total of 660 patents were filed with effectiveness just in Germany. These applications
refer only to vehicles with electric powertrains. Compared to 2017, this corresponds to an
increase of 42 percent. With 57 patent applications filed for the plug-in hybrids and the
models of the all-electric Audi e-tron, Audi occupied the top spot. “This is ‘Vorsprung durch
Technik’ and shows the great innovative spirit of our developers,” says Roman Straer, Head of
Development, Power Electronics and Charging Systems. But not just the Patent Office
documents Audi’s top ranking in the area of ideas and inventions. In 2020, the renowned
Center of Automotive Management (CAM) recognizes Audi as the winner in the area of
alternative drives with the AutomotiveINNOVATIONS Award.

What are examples of patent applications?

Two Audi engineers have invented a new method of operating the electric machines of the Audi
e-tron. Their function for predictive energization of the e-machines via smart and innovative
power electronics enhances driving dynamics. At the same time, it minimizes electric power
consumption by “anticipating” the desired driving commands and predictively initiating them.

Audi patents are also found in the field of fluid mechanics, in other words, the utilization of
the physical flow behavior of fluids. For instance, to efficiently cool the rotor in an electric
motor. Traditionally, the heat is dissipated from the outside. Audi does this additionally via a
coolant fluid and smart cooling ducts directly in the rotor core - in other words, from the
inside. The complex technological feat of assembling the individual rotor sheets results in
particularly effective rotor cooling.

Another example of e-mobility ingenuity at Audi is a patent on a solution enabling the
absorption of hectic accelerator pedal actuations, which makes it possible to avoid load
alternations from acceleration to deceleration mode. This is achieved by complex filtering of
driving behavior, which considers and optimizes all parameters from the driver’s wish to the
current torque distribution on the two axles and on all four wheels.
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Technology highlights from Audi’s history

The fast-running permanent quattro all-wheel drive has been and will remain a shining beacon
of “Vorsprung durch Technik.” With the all-wheel drive technology unveiled in the original
quattro at the 1980 Geneva Motor Show following a three-year development period, Audi
revolutionized not only the automotive industry but motorsport, too.

A large number of other Audi innovations and patents have decisively shaped the automobile
as well. For instance, the Audi Space Frame (short: ASF) unveiled at the Frankfurt Motor Show
IAA in 1993, on which aluminum replaced the previously used steel as the material for the
unibody in the Audi A8. To this day, this lightweight engineering know-how has seen consistent
further development. The current Audi A8 in its structural components even combines a
material mix of four different lightweight materials: aluminum, steel, magnesium and carbon
fiber reinforced plastics (CFRP) - for a new level of multi-material design.

The Audi Group, with its brands Audi, Ducati and Lamborghini, is one of the most successful manufacturers
of automobiles and motorcycles in the premium segment. It is present in more than 100 markets
worldwide and produces at 16 locations in 11 countries. 100 percent subsidiaries of AUDI AG include Audi
Sport GmbH (Neckarsulm, Germany), Automobili Lamborghini S.p.A. (Sant’Agata Bolognese, Italy) and
Ducati Motor Holding S.p.A. (Bologna, Italy).

In 2019, the Audi Group delivered to customers about 1.845 million automobiles of the Audi brand, 8,205
sports cars of the Lamborghini brand and 53,183 motorcycles of the Ducati brand. In the 2019 fiscal year,
AUDI AG achieved total revenue of € 55.7 billion and an operating profit of € 4.5 billion. At present, 90,000
people work for the company all over the world, 60,000 of them in Germany. With new models, innovative
mobility offerings and other attractive services, Audi is becoming a provider of sustainable, individual
premium mobility.
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