











Artificial satellites

Fields Where NODK Products Are Active

Our products support comfortable daily life across a wide range of fields, Base stations

Offices

from everyday surroundings to space. (office equipment)

For example, inside loT devices such as smartphones and smartwatches,
inside advanced driver assistance systems (ADAS) that enable autonomous driving,

inside servers that power Al, inside satellites and rockets, Radars

Data centers
(Al servers)
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and in professional cameras used to film movies—our products are active in all aspects of daily life.
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SAW devices

Major products 1\/\/\/\‘

Crystal unit

A component that generates a
constant frequency with high
precision when voltage is applied.

Automobiles, smartphones,
home appliances, etc.

Crystal oscillator

A component that integrates a crystal
unitand an oscillation circuit into one unit.
Various types are available, including oven-
controlled, temperature-compensated,
and ultra-high-stability types.

Al servers, base stations,
OA equipment, etc.

Optical component

A component that makes use of the
excellent optical properties of quartz. Various
products are manufactured, including quartz
birefringent plates and quartz wave plates.

Cameras, semiconductor
device manufacturing

equipment (steppers), etc.

Synthetic quartz crystal

Utilizing the know-how unique to
NDK, which has been engaged in
the production of synthetic quartz
crystal for many years, we mass-
produce synthetic quartz crystal with
excellent electrical and engineering
performance.

QCM sensor

A product jointly developed with the Japan
Aerospace Exploration Agency (JAXA) to
precisely measure gases emitted from objects.

[Ty Gas measurement at space development
organizations and materials
manufacturers, process monitoring of

I ing equij

Frequency synthesizer

A component that selects only
the radio waves of the required

A device capable of generating
various frequencies with a single

module. frequency from among the countless

YTy Base stations for terrestrial radio waves flying through the air.
digital broadcasting, - Smartphones, communication
microwave communication infrastructure equipment,

equipment, etc.

automobiles, etc.

*Manufactured by NDK SAW devices Co., Ltd.



@ Technical Strength

— Wave element technologies that NOK
proudly presents to the world

Wave motion is a familiar phenomenon observed in many aspects of the natural world.
Typical examples include phenomena such as propagation, reflection, and resonance.

NDK has cultivated a wide variety of element technologies in order to understand
the properties of waves more deeply through a scientific approach and to apply them
effectively.

Here, we introduce a selection of NDK's 14 wave element technologies that we proudly
present to the world.

NDK will continue to develop new element technologies while addressing societal
challenges and will continue to create new value.

14 wave element technologies that we proudly present to the world

v
Wirelass Digital signal
technology g‘?ﬁsﬁgg
Manufacturing Twin-QCM
process simulation technology
technology
Electromechanical High-pregilsion
analysis assembly
technology technology
Digital twin-based
precision (device) Wave Thin film coating
design - technology
technology M Otl on
Desflc?rnc;?;gggtl? i Hdigh-qslt{ility
high-frequency, teimﬂlcl)on
high-stability devices 9y
High-performance, 3D submicron
high-quality microfabrication
materials High-purity High-precision technology

quartz cutting and polishing
crystal growth  technologies for
technology hard-to-machine
materials

» 30 submicron microfabrication technology

» High-precision cutting and polishing technologies for hard-to-machine materials

Photolithographic processing technology that
realizes the miniaturization and higher frequency
performance of crystal devices

Crystal devices used in various electronic equipment have traditionally
been produced through machining.

However, as electronic equipment is constantly required to become
smaller, higher performance, and more multifunctional, we recognized the
need for processing technology that would enable further miniaturization
and higher frequencies beyond what machining alone could achieve.
Therefore, in 2008 NDK quickly focused on photolithographic processing
technology used in semiconductor microfabrication and began applying
it. We established patented technology that achieves high precision,
miniaturization, and higher frequency performance capable of meeting an
accuracy of one ten-thousandth of a millimeter.

This technology was the first in the world to meet the required
specifications for chipsets for 56 smartphones by Qualcomm
Technologies, Inc. in the United States*, and mass production began.

In addition, contamination by foreign substances, which had been an
issue with machining, was eliminated to improve yield, and the production

period was shortened to two-thirds, improving production efficiency.
* Qualcomm Snapdragon 690, 750G for the 5G Mobile Platform

Mass production of high-quality devices using
large wafers of the industry’s largest 4-inch size

While many wafers used in photolithographic processing are currently
2 inches in size, NDK mass-produces using wafers of the industry's
largest 4-inch size.

This is possible because we have established technology to grow
large quartz raw stones for cutting wafers with high purity and high
quality, and we manufacture them in-house.

Another major factor is that we were among the first to work on
manufacturing using large 4-inch wafers and have established
production technologies that enable highly precise processing.

By using large wafers that are twice the industry standard (four
times in area), high-quality crystal devices can be produced in large
quantities, establishing strong advantages in both quality and cost.
As a result, NDK's crystal devices are used in a wide range of
electronic equipment, including 5G smartphones, wireless earphones,
and smartwatches from various manufacturers.

Comparison of Crystal Device Production Technologies

Machining
(conventional method)

Raw crystal growing
and cutting

Wafer polishing

Wafer attachment

Chip size cutting
(length and width)

Stripping and etching
(chip formation)

Electrode formation

Assembly and
adjustment

Sealing and
inspection

4-inch wafer

v

Photolithographic
processing

Raw crystal growing
and cutting

Electrode material

deposition

Resist application

Exposure and development
(patterning)

Etching
(chip formation and
frequency matching)

Electrode formation

Assembly and
adjustment

Sealing and
inspection

Enlarged view

Approx. 10 cm
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@ Impeccable Quality

= High reliability earned through
uncompromising quality control

Based on the “three Gs" policy—go and see, get the facts, grasp the situation—
NDK continuously builds quality into the production process. In addition, we have
implemented ZD (Zero Defects) activities and have worked for many years to improve
quality, producing products with high reliability.

We have also obtained international certifications related to quality and the
environment, including IS0 9001, ISO 14001, IATF 16949, ISO/IEC 17025, ISO 13485, and
JIS Q 9100.

Through such uncompromising quality control, NDK's quality capabilities have been
highly recognized, including certification from JAXA for crystal units used in space
development, which require extremely high levels of reliability.

Plan
Stringent quality policies
Eachemployeeisresponsible forimplement-
ing our "Quality First" policy, and must strive
to maintain quality standards with the goal of
eliminating in-market product defects.
( ( )

Action Seeking Do
Ongoing quality improvements quality improvements Built-in high reliability
Based on our “three Gs" policy, we undertake . To maximize the performance of our in-house
an ongoing failure modes and effects analysis Wlth

O International Reach

(FMEA) process to make improvements at the
point of failure or error origin. Training
programs also aim to improve employees’

mindsets related to quality.

J

The crystal oscillator production line

the P D CA cycle

Check

Analysis and evaluation to
support high precision
We proactively use state-of-the-art analytical
equipment and simulators to continually
improve our analysis capabilities. As a result,
reliable evaluation is carried out at our testing
unit, an accredited testing laboratory
recognized with the ISO/IEC 17025 standard.

quartz crystals, we use the Four Ms
(manpower, materials, machines, and
methods) to eliminate quality inconsisten-
ciesin our production processes.

J

An analysis lab with a scanning electron microscope

= Our strong global network to meet
customers’ needs

NDK operates its business as a global enterprise with multiple overseas locations, and
overseas sales account for 80% of total sales.

Production facilities are located in Japan (Sayama, Furukawa, and Hakodate), Malaysia,
and China, and a distributed production system has been established to ensure stable
supply.
In addition, NDK operates a total of 11 sales offices across Asia, the Americas, and
Europe.

Through close customer-focused sales handled by staff who share the same language
and culture as customers, we respond to the needs of customers around the world.

/ A Head Office
® Sales
B R&D
Asia/lapan Americas Europe Production

Hy Nox

Feaee vty

Employees of the sales office in the United Kingdom (NDK Europe Limited) Employees of the sales office in the United States (NDK America, Inc.)
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@ Environmental Responsibility

= Contributing to a sustainable society

The NDK Group actively promotes environmental conservation activities as a global company.
A company-wide Environmental Management System (EMS) promotion structure (Fig. 1) has
been established, and efforts are being made to build, maintain, and improve the EMS. Aiming
to reduce our environmental impact, we have identified detailed challenges and solutions as
part of a medium-term plan. Under this, we are working to prevent global warming, reduce
waste, manage chemical substances, and prevent air and water pollution.

In order to satisfy society's demands regarding environmental protection, reducing carbon
dioxide emissions, we have introduced Green Crystal Technology™ (see Fig. 2) as part of our
unigue crystal device development concept. By making full use of advanced technologies, we
pursue product miniaturization, weight reduction, and lower power consumption, and work
to improve overall energy efficiency and environmental performance throughout the product
life cycle.

Also, in order to realize carbon neutrality by 2050, NDK has set out to [1] improve power
consumption efficiency through energy saving strategies, [2] transition to green energy
sources, [3] visualize GHG emissions throughout the supply chain, and [4] visualize the risks
and opportunities of climate change and the responses to them. At the same time, each
business site conducts volunteer cleaning activities as part of community contribution
efforts. At the Sayama Plant, cleaning activities are conducted about four times a year along
an approximately 1km section of the surrounding area.

Fig. 1: Environmental Management System (EMS) Fig. 2 : Green Crystal Technology™
promotion structure v
v
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= History

1948 Founded as Nanbu Shoko Co., Ltd. in Nihonbashi, Chuo-ku, Tokyo

1949 Started crystal unit production and sales

1950 Changed the Company’s name to Nihon Dempa Kogyo Co., Ltd.
Requested Tohoku University to conduct research on synthetic

1957 quartz crystal and water-soluble crystal growth
Began full-scale research and development of synthetic quartz
crystal

1958 Succeeded in the growth of synthetic quartz crystal for the first
time in Japan

1959 Started crystal filter production

1960 Started crystal oscillator production

Completed a factory (current Sayama Plant) in Sayama City,
1963 Saitama Prefecture
Started mass production of synthetic quartz crystal

1965 Started mass production of crystal units for color televisions

1974 Developed the world's smallest (at the time) tuning fork crystal unit

1975 Opened a representative office in the United States and began
overseas expansion

1979 Established a production facility in Malaysia (current ASIAN NDK
CRYSTAL SDN. BHD.) and began building a global production system

1985 Developed the world's first AT-cut crystal unit

1986 Established a new production facility in Malaysia (current NDK

QUARTZ (M) SDN. BHD.)

1988 Established a sales office in the United Kingdom (NDK Europe
Limited) and expanded the sales network toward Europe

Listed NDK stock on the Second Section of the Tokyo Stock
Exchange

1990

Established a production facility in Jiangsu Province, China
1994 (current Suzhou NDK Co., Ltd.)
Obtained ISO 9001 certification

Listed NDK stock on the First Section of the Tokyo Stock

[ Internal Environmental Audit Team Global Environmental Conservation Committee
Departmental Environmental Action Managers Meeting
[ Legal Manager
Manufacturing  Environmentally friendly manufacturing
[ Environmental Management Operatives Environmental Management Administrative Slatf] Optimization  Energysaving contributions throughimproved
performance/efficiency
Reduction Resourceconservationthrough the making of
{ Environmental Management Department Manager ] [ Departmental Environmental Action Managers ] compact/complex products
Environment  Elimination/reduction of substances
[ All employees (incl. outsourced staff) producing environmental load
(as per each country's legal requirements)

Employees participate in local street cleaning activities

Our factory generates clean energy through solar power

1998 Exchange
1999 Obtained IS0 14001 certification
2005 Obtained IATF 16949 certification
2008 Obtained ISO/IEC 17025 certification
2010 NDK became the first company in Japan to adopt IFRS
2014 Obtained IS0 13485 certification
Products for the small high-frequency (76.8 MHz) needs of 5G
2020 smartphones received the first certification from Qualcomm
Technologies, Inc. and sales began
*Qualcomm Snapdragon 690, 7506 for the 56 Mobile Platform
2021 Obtained JIS Q 9100 certification
2022 Transferred to the Prime Market of the Tokyo Stock Exchange
2023 Established the Action Guidelines (Four Core Values)
2025 Formulated the new Mission “Wave Motion Tech Moves Our

Future!”
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