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feature

Multilayer ceramic capacitors (MLCCs) are key components used in
electronic devices such as smartphones, PCs, and TVs, and increasingly in
automotive components and industrial equipment. The recent trend in the
market showing increasing demand for MLCCs is expected to continue
through the foreseeable future. In this feature, we look at the current state
of the MLCC market and describe our strengths and growth strategies.
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What do multilayer ceramic capacitors do and what is their market potential?

Ubiquitous in electronics and electric devices,
MLCCs continue to generate volume growth

TAIYO YUDEN's core MLCCs are a class of electronic
components used in all common electric and battery-run
devices, including mobile devices, household appliances and
automobiles.

Capacitors are used in electronic circuits for temporary
storage of electric charges and for noise suppression that
eliminates unnecessary signals. Capacitors vary based
on materials, design structures, and other factors. While
there are different types of capacitors such as electrolytic
capacitors and film capacitors, MLCCs are the most
common and are constructed with alternating extremely fine
ceramic dielectric and electrode layers.

With global annual shipments of MLCCs currently
estimated at 2.5 trillion units, this market is worth ¥650-700
billion annually and continues to grow rapidly. Demand for

MLCC Demand Trends
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electronics and electrical devices with higher performance
and greater functionality is creating the need for an increasing
number of capacitors in each end-product. For example,

in 2006, high-end mobile phones contained about 300
MLCCs when they started being equipped with camera

and TV functions. Today, however, compact, multifunction
smartphones use as many as 600 to 800 MLCCs per
handset. In that time, MLCCs have become smaller with
higher capacitance. This was done to meet the need to have
a large number of capacitors in a very limited space with
greater functionality.

In our focus markets of automobile electronics, industrial
equipment, medical and healthcare, environmental and
energy, high-quality and high-reliability products are required
amid the growing needs for high functionality and high value-
added features.

Stages of MLCC Production
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How does TAIYO YUDEN differentiate its MLCC product offering to stand out versus competing products?

Our super high-end product strategy leverages our
state of the art technological capabilities

Of TAIYO YUDEN's fifteen “super high-end products,” five
types of MLCCs are categorized as super high-end products.
We have leveraged our high-level technological capabilities
and brought these super high-end products first to the
market in mass production and we are leading the market
with new product introductions. We will continue to expand
the super high-end product lineup and plan to add product
lines. This is consistent with our strategy to introduce the

Definition of a super high-end product

1. Product that obtains the top position in the global market
2. Product that only 2.5 suppliers can develop in the field
3. Product that provides solutions for growth markets

4. Products that sustains a strong competitive edge

Advances in MLCCs

World’s thinnest:
ultra-thin MLCC
Just 0.11 mm thick (1.0 x 0.5 mm)

World’s smallest:
ultra-small MLCC
008004 size (0.25 x 0.125 mm)
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next high-end product lines, which will add significant value
for our company and its stakeholders.

Our capacitor business has three distinctive elements

TAIYO YUDEN's capacitor business has three distinctive
elements. First, we are one of very few makers of capacitors
that create our products from the ground up—from
developing raw materials onwards. Second, our highly
advanced precision printing and multi-layering technologies,
along with our materials technologies, give us the ability to
consistently produce industry-leading ultra-small, ultra-thin,
ultra-high-capacitance products. The third element is our
global production structure in Japan (Niigata and Gunma
prefectures), Malaysia, China, and Korea, that gives us an
optimal manufacturing solution and a highly stable supply
system. We constantly aim to be No. 1 in the market by
harnessing these strengths and by applying super high-
end technologies to realize ultra-small, ultra-thin, ultra-high
capacitance products.

MLCC Production Sites

NIIGATA TAIYO YUDEN CO., LTD.

KOREA KYONG NAM TAIYO YUDEN CO., LTD.

TAIYO YUDEN (GUANGDONG) CO., LTD.
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TAIYO YUDEN’s Tamamura Plant

TAIYO YUDEN (SARAWAK) SDN. BHD.



How will the Company develop its MLCC business in the future?

Global MLCC sales volume is projected to approach 4
trillion units annually by 2020. As mobile devices continue to
become smaller with more sophisticated functions, capacitors
will also need to become smaller while providing higher
capacitance. The increasing use of electronics in automobiles
and industrial equipment will also increase demand for highly
reliable products. MLCCs are ideally suited to meet these
demands. They deliver superior compactness and thinness
versus electrolytic capacitors and film capacitors, and they
provide high reliability and longer product life.

Our strategy for the MLCC business goes beyond growing

in line with the MLCC volume growth that is required to realize
higher performance for electronics and electric devices. In
addition to foreseen market growth, we will also apply our
world-leading technological capabilities to actively develop
new products and stimulate latent demand by positioning
MLCCs to supplant electrolytic and film capacitors. This
strategy will create a broader demand base for our MLCC
products and generate new demand.

Our MLCC Business: Expanding in Four Directions MLCC Super High-end Technologies:
an Example
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@ Small, low-profile: For smaller form factors
@ Increasing capacitance: For demand to switch from
electrolytic capacitors
©) High voltage resistance: For energy market (high-reliability market)
@ Large, atypical forms: For demand to switch from film capacitors

Directions our development
is going

(moving to MLCC induction)

A thousand-layer-plus
structure of ultra-thin sheets
of a submicron order
One micron (micro-meter) equals
1/1,000 millimeter

Relevant comparisons: human hair has a thickness of

Latent demand 70-90 microns and pollen has a diameter of 30 microns.
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