STDK

Piezo components for automotive
New EPCOS copper piezo actuators set benchmark

¢ Long operating life of more than 1 billion switching cycles at 170 °C
e Performance increased by 20 percent
e Piezoelectric coupling factor of more than 75 percent

August 26, 2014

TDK Corporation presents the third generation of EPCOS piezo actuators with copper
internal electrodes, which offer both improved performance and higher cost-effectiveness.
These innovative actuators are characterized by their outstanding stability and reliability.
They can complete a billion switching cycles without failures at 170 °C. Silver-palladium
actuators already exhibit significant failure rates under these extreme conditions. The new
copper piezo actuators thus set the benchmark with respect to operating life. The maximum
number of cycles even under harsh operating conditions such as high temperature and
humidity is one of the most important criteria for the use of piezo actuators in energy-efficient
fuel injection systems for automobiles.

The third generation of EPCOS piezo actuators with copper electrodes is designed with a
minimum proportion of inactive zones in the multilayer actuator and thus achieves the
highest possible volume efficiency. As a result, the actuator performance is 20 percent higher
than that of conventional designs of the same size. The basis for this is a ceramic material
newly developed by TDK, whose piezoelectric coupling — conversion of electrical power into
mechanical power — is higher than 75 percent. Thanks to this innovative material in
combination with the volume efficient actuator design, these new copper piezo actuators
have a significantly higher performance than predecessor models and competitor products.

TDK is still the only company to use relatively inexpensive copper for the internal electrodes
of its piezo actuators. In contrast, competitors use silver-palladium alloys. In the case of very
high proportions of silver in the electrode material, however, silver migration can occur and
thus cause failure of the actuators — especially under high humidity conditions. In addition to
the use of copper internal electrodes, TDK has developed a new lead-free high melting metal
bond that exhibits no loss of contacting, even at high temperatures. The new piezo actuators
withstand a 2000-hour test at 200 °C with no signs of embrittiement.

Glossary

e Piezo actuator: a ceramic multilayer component which expands when a voltage is applied and
develops considerable force

Main applications
e Fuel injection systems for diesel and gasoline engines
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Main features and benefits

Significantly improved stability and reliability

Long operating life of more than 1 billion switching cycles at 170 °C
20 percent greater performance than conventional designs
Piezoelectric coupling of more than 75 percent

High temperature tolerance up to 200 °C

Compact dimensions thanks to highest possible volume efficiency

About TDK Corporation

TDK Corporation is a leading electronics company based in Tokyo, Japan. It was established in 1935
to commercialize ferrite, a key material in electronic and magnetic products. TDK's portfolio includes
electronic components, modules and systems* marketed under the product brands TDK and EPCOS,
power supplies, magnetic application products as well as energy devices, flash memory application
devices, and others. TDK focuses on demanding markets in the areas of information and
communication technology and consumer, automotive and industrial electronics. The company has a
network of design and manufacturing locations and sales offices in Asia, Europe, and in North and
South America. In fiscal 2014, TDK posted total sales of USD 9.6 billion and employed about 83,000
people worldwide.

* The product portfolio includes ceramic, aluminum electrolytic and film capacitors, ferrites, inductors, high-

frequency components such as surface acoustic wave (SAW) filter products and modules, piezo and protection
components, and sensors.

You can download this text and associated images from www.epcos.com/pressreleases.

Further information on the products can be obtained from Sales at www.epcos.com/inquiry.

Please forward reader inquiries to marketing.communications@epcos.com.

Contacts for regional media

Region Contact Phone Mail

EPCOS PTE LTD
ASEAN Mr. K. UNTERWEGER SINGAPORE +65 6597 0618 klaus.unterweger@epcos.com
Greater EPCOS LTD
China Ms. S. SUEN HONG KONG +852 3669 8224 stella.suen@epcos.com
Europe | Mr. C. JEHLE EPCOS +49 89 54020 2441 | christoph.jehle@epcos.com

Munich, GERMANY
. EPCOS India Private Ltd. . .
India Mr. G. DALVI Mumbai, INDIA +91 22 2575 0804 girish.dalvi@epcos.com
TDK Corporation

Tokyo, Japan

Japan Mr. T. NAKANISHI +813 6852 7102 pr@jp.tdk.com

North EPCOS Inc.

America Ms. S. McSHEA Greenville, SC, USA +1 864 232 4240 mcsheacp4@aol.com

South , EPCOS do Brasil Ltda. .

America Mr. C. DALL’AGNOL Gravatai, BRAZIL +55 51 3484 7158 candido.dallagnol@epcos.com
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