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TDK develops prototype of analog reservoir Al Chip
capable of real-time learning

— Jointly developed a prototype of analog reservoir Al chip with Hokkaido University
— Enables real-time learning on edge devices
— Demonstration device using analog reservoir Al chip to be exhibited at CEATEC 2025 in Japan

October 2, 2025

TDK Corporation (TSE:6762) has jointly developed a prototype of a reservoir Al chip using an analog electronic
circuit that mimics the cerebellum with Hokkaido University. At CEATEC 2025 in Japan - from October 14 to 17,
2025, TDK will exhibit a demonstration device that combines the real-time learning function of the analog
reservoir Al chip with TDK's acceleration sensors.

Reservoir computing is a computational model capable of processing simple time varying, time-series data,
tasks with low power consumption and high speed operation. A concept that contrasts with reservoir
computing is the deep learning model. With the development of Al and the use of big data in recent years, the
challenges of computational processing of huge amounts of data and increasing power consumption have
become apparent, and the rapid spread of generative Al has made Al processing increasingly dependent on
the cloud. Traditional deep learning models consist of an input layer, a hidden layer, and an output layer. The
input layer receives the information first, and the hidden layer performs various and huge number
calculations. The final output layer shows the learning results. The more hidden layers there are, the more
complex computations (~trillions) can be performed. However, this leads to massive data processing, resulting
in increased power consumption and latency.

Reservoir computing, on the other hand, consists of an "input layer," "reservoir layer," and "output layer." The
reservoir layer does not necessarily require calculations and uses natural phenomena that propagate over
time. For example, in the input layer, the natural phenomenon of multiple water surface waves is used as the
input value. The next reservoir layer sends the results of propagation of surface waves and their mutual
interference to the output layer. The last output layer properly reads the state of the reservoir layer and
deduces the characteristics of how the waves on the surface of the water moved. In the reservoir layer, the
results of natural phenomena are sent without the need for calculations, so the number of parameters to be
adjusted during training is significantly reduced, and tasks can be processed at low power and at high speed.
Therefore, analog reservoir Al is expected to be utilized in tasks that require information processing tailored to
individual situations at the edge, such as robots and human interfaces that demand high-speed processing
without the need for large-scale computation. Traditionally, it has been considered difficult to put reservoir
computing devices into practical use. This is because reservoir computing is not a universal Al like deep neural
networks, but an Al that specializes in time-series data processing. In addition, it was difficult to obtain the
benefits of low power when reservoir computing devices were implemented in digital computing, and there
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were no specific reservoir computing devices that used physical phenomena to consider power consumption
and high-speed operations.

The demonstration device to be exhibited at CEATEC 2025 in Japan will show that users can never win in rock-
paper-scissors made possible by reservoir computing. This demo machine determines the user's hand gesture
for rock-paper-scissors while their fingers are still moving and quickly presents the winning gesture ahead of
time. In rock-paper-scissors, there are individual differences in finger movement, and in order to accurately
determine what to do next, it is necessary to learn those individual differences in real time. This demonstration
device is attached to the hands of users, the movement of the fingers is measured with an acceleration sensor,
and the simple task of deciding what to play with rock-paper-scissors is processed in real time and at high
speed on the analog reservoir Al chip, allowing users to realize "rock-paper-scissors that can never be won."
By demonstrating a single use case with the prototype chip developed in this project, TDK hopes to foster a
broader understanding of reservoir computing and expect that this will lead to accelerated commercialization
of reservoir computing devices for edge Al applications in the market.

TDK announced neuromorphic devices that mimic the cerebrum using TDK's spintronics technology in 2024 as
a proposal to solve social problems. This time, the company will present reservoir computing that mimics the
cerebellum with various physical phenomena such as analog circuits, sensors, and electronic components.
Neuromorphic devices perform complex calculations with low power consumption, while reservoir computing
devices specialize in time-changing information such as rock-paper-scissors, and achieve low power
consumption and fast computation in ultra-low-power products such as the edge, which directly handles
sensor data. In the future, TDK will further advance research on reservoir computing in collaboration with
Hokkaido University and will contribute to the development of the “Al ecosystem market” by collaborating
with our Sensor Systems Business Company and TDK SensEl, which develops sensor solutions business in the
edge area.

About TDK Corporation

TDK Corporation (TSE:6762) is a global technology company and innovation leader in the electronics industry,
based in Tokyo, Japan. With the tagline “In Everything, Better” TDK aims to realize a better future across all
aspects of life, industry, and society. For over 90 years, TDK has shaped the world from within; from the
pioneering ferrite cores to cassette tapes that defined an era, to powering the digital age with advanced
components, sensors, and batteries, leading the way towards a more sustainable future. United by TDK
Venture Spirit, a start-up mentality built on visions, courage and mutual trust, TDK’s passionate team members
around the globe pursue better—for ourselves, customers, partners, and the world. Today, the state-of-the-art
technologies of TDK are in everything, from industrial applications, energy systems, electric vehicles, to
smartphones and gaming, at the core of modern life. TDK's comprehensive, innovative-driven portfolio
includes cutting-edge passive components, sensors and sensor systems, power supplies, lithium-ion and solid-
state batteries, magnetic heads, Al and enterprise software solutions, and more—featuring numerous market-
leading products. These are marketed under the product brands TDK, EPCOS, InvenSense, Micronas, Tronics,
TDK-Lambda, TDK SensEl, and ATL. Positioning the Al ecosystem as a key strategic area, TDK leverages its
global network across the automotive, information and communication technology, and industrial equipment
sectors to expand its business in a wide range of fields. In fiscal 2025, TDK posted total sales of USD 14.4 billion
and employed about 105,000 people worldwide.

You can download this text and associated images from
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Contacts for regional media

Region Contact Phone Mail
Japan Mr. Daiki ITO TDK Corporation +813 6778-1055 TDK.PR@tdk.com
Tokyo, Japan
ASEAN Ms. Jiang MAN  TDK Singapore (Pte) Ltd. ~ +65 6273 5022 tdk.asean-inquiry@tdk.com
Ms. Pei Lu LEE  Singapore
Greater  Ms. Clover XU TDK China Co., Ltd. +86 21 61962307 TDK.PR-CN@tdk.com
China Shanghai, China
Europe Mr. Frank TDK Management +49 211 9077 127 frank.trampnau@tdk.com
TRAMPNAU Services GmbH
Duesseldorf, Germany
America Ms. Sara M. TDK Corporation of +1 972-409-4519 sara.lambeth@tdk.com
LAMBETH America

Plano, TX, USA

© TDK Corporation | Press Information


mailto:tdk.asean-inquiry@tdk.com
mailto:TDK.PR-CN@tdk.com
mailto:frank.trampnau@tdk.com
mailto:sara.lambeth@tdk.com

