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Key Applications - Automotive Market STDK

3 Megatrends: Demand Outlook Demand for TDK products (exclude batteries)
[TDK estimates]
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Connectivity
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Fuel
Efficiency

Strategic Products

Features

DC/DC converters & key components

@ s '

* Miniaturized to provide space-saving advantage to auto
makers.

* Further reduction in size and higher efficiency achieved
through new materials (e.g. GaN, new magnetic materials).

On-board chargers

* Demand surging with the increase of EV/PHEV
DC/DC converter technologies are utilized to make the
chargers smaller, lighter and more efficient.

Magnets

* Neodymium magnets: saves energy/electricity when used in
EV drive motor. Dy (dysprosium)-free, and rare earth-free
magnets are being developed. * Ferrite magnets: Allows DC
motors to be highly efficient yet smaller in size. We now have
La (lanthanum)-free and Co (cobalt)-free types.

TMR sensors

* TMR enhances high-precision control in EPS, thus answering
the need for improved fuel efficiency. * TMR allows for higher
sensitivity and stable accuracy operation in a wider range of
temperature (sensitivity vs. AMR = x30; vs. GMR= x8).

Wireless charging
system

* By 2022, 10% of EV/PHEV will be equipped with wireless
charging system (TDK estimate: 300-500 thousand vehicles).
* Magnetic resonance coupling and magnetic —
technologies will assure highly efficient wireless S
power transfer.




Strategic TDK Products for Automotive Applications & TDIK

Comfort &

Connectivity

Strategic Products

Features

Common mode filters
for CAN-BUS / FlexRay,

oo

* High reliability design for automotive use; wide
frequency range common mode impedance effective for
extended output characteristics that differ with each IC

Ethernet
model.
MLCCs GEITED eI * High-rel. auto grade series, guaranteed for high temp.
H” (150°C): high capacitance, mid-voltage, mega-caps, and
9 ’ R soft termination capacitors.
* Inductors * High-efficiency/high-reliability power inductors designed

High temp. (150°C) power inductors
antenna coils

g &

for performance in the grueling conditions of the engine
compartment (-55°C ~ +150°C).

* Antenna coils for use in wireless devices - smart keys,
TPMS (tire pressure monitoring system), etc. - are now

being mass produced.

+ SAW devices / thin film high freq. filters

- Bluetooth® modules v -

e« Communication products have
been further developed for automotive
applications such as keyless entry and telematics.

+ Sensors
Magnetic, pressure, current,
temperature, light, etc.

& o

Sensors are adapted for automotive use:
TMR sensors are used for angle, position,
rotation and current sensing applications.

Get products on automotive IC reference designs through close

collaboration with IC makers.




TDK Sales Growth in the Automotive Market STDK

Motor magnets (since 1977)

Sales expansion of passive components for ECUs (from 1980s)

(Bil. JPY) CAN bus filters (since 1994)
400 - DC-DC converters for XEVs (since1997)
New customer base expansion centered Passives for ADAS
on economically emerging countries =T e = ———

I Sensor business increases; \s
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Electronic contents rise
HEVs start to spread
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Various Automotive Electronics Solutions STDK

Design and build in automotive

Fuel —level quality and reliability Comfort &
Efficiency _ 3

Connectivity
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Magnet (Dy-free) Antenna_Coil 3D Antenna Coil
LF Antenna
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NTC thermistor

SAW/ thin film devices / modules
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Common mode filter

Contactless feed

sensor

CeraLink

On-board chargers
DC-DC Converter

Inductor

T

ALU Capaitor MLCC  Chip-varistor

Position sensor
Transformer  Power EMC Filter  Gear-tooth sensor
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PTC element Pressure sensor

Film Capacitor

Wireless Charging System




Total Solution Provider to the Automotive Market & TDIK

As a Total Solution Provider, TDK meets and exceeds customers’ needs — from

materials technology to electronic components, modules and testing services.
EMC _Filter
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Cautionary Statements with Respect to Forward-Looking Statements ATDK

This material contains forward-looking statements, including projections, plans, policies, management
strategies, targets, schedules, understandings, and evaluations about TDK, or its group companies (TDK
Group). These forward-looking statements are based on the current forecasts, estimates, assumptions,
plans, beliefs, and evaluations of the TDK Group in light of the information currently available to it, and
contain known and unknown risks, uncertainties, and other factors. The TDK Group therefore wishes to
caution readers that, being subject to risks, uncertainties, and other factors, the TDK Group’s actual
results, performance, achievements, or financial position could be materially different from any future
results, performance, achievements, or financial position expressed or implied by these forward-looking
statements, and the TDK Group undertakes no obligation to publicly update or revise any forward-
looking statements after the issue of this material except as provided for in laws and ordinances.

The electronics markets in which the TDK Group operates are highly susceptible to rapid changes, risks,
uncertainties, and other factors that can have significant effects on the TDK Group including, but not
limited to, shifts in technology, fluctuations in demand, prices, interest and foreign exchange rates, and
changes in economic environments, conditions of competition, laws and regulations. Also, since the
purpose of these materials is only to give readers a general outline of business performance, many
numerical values are shown in units of a billion yen. Because original values, which are managed in
units of a million yen, are rounded off, the totals, differences, etc. shown in these materials may appear
inaccurate. If detailed figures are necessary, please refer to our financial statements and supplementary
materials.
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