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Issues In electronics
an energy-saving so

U-MAP Co., Ltd.

Date Founded December, 2016

Location Nagoya, Japan Electron micrograph of
web https://umap-corp.com/ Thermalnite
Overview

We provide thermal solutions based on material _ _ _
High Strength AIN Composite Ceramics
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Addition of

Thermalnite to High thermal conductivity composite resins of electronics to contribute to
and contribute to a carbon neutral society. other materials energy conservation

technology developed at Nagoya University. With the

expansion of EVs equipped with high-output motors Thermalnite

and the increase in communication volume, thermal
management has become the key to energy Fibrous AIum_mum Nitride Single Crystal
U-MAP's Unique Core Technology

conservation in servers. By providing innovative

thermal solutions, we will reduce energy consumption



ISSUE

The electronics market is expanding day by
day, including electric mobility such as
electric vehicles, renewable energy generation,

and information processing in data centers.

This has resulted in an increase in the amount
and density of heat generated by electronic
equipment, and heat dissipation problems are
occurring in all industrial fields. Heat
generation is a major enemy of electronic
equipment, leading to poor performance,
reduced equipment life, and deteriorated
reliability such as ignition accidents. Air- and
water-cooling systems such as fans and
chillers are conventionally used to dissipate
heat, but these forced cooling systems lead to
larger equipment and increased energy

consumption.

Therefore, it is important to efficiently
dissipate heat by making equipment materials
with high thermal conductivity. Ceramics and
resin/rubber materials are key materials for

equipment components.

in 2030

Power to Cool Data
Centers Worldwide

Power consumption of data centers is increasing rapidly due to

the rapid progress of digitization and online services.

total

@ 190,

Japan's
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Thousandt-CO 2

Increase ih CO2 emissions due to market expansion of electric vehicles, data centers, etc.

Countermeasures against heat generation in electronics have become an important issue

Carbon dioxide
emissions from power
conversion losses in

electric vehicles

Due to high heat density environment
and localized heat generation
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@ 93,800
Thousand t-CO 2

Carbon Dioxide Emissions
from Power Semiconductor

Manufacturing

Extra semiconductors are needed for heat
generation, but the manufacturing process

requires a huge amount of electricity.
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S o L U T I o N "Thermalnite": material with high heat dissipation performance and insulation properties
Save energy through miniaturization and reduction of cooling power

Additive materials called fillers are key to

achieving high performancein ceramics and Ceramic substrate with Thermalnite Reduced com ponent thickness by half
resin materials. U-MAP has developed an S em i con d u Cto Y e rfo rmance ) ) )

innovative filler material, Thermalnite . t & p . . t . t . C O 2 e mi S S | O.n S d U Fin g

(a fibrous aluminum nitride single crystal). |mprOvemen mlnla urlza |On maHUfaCturlng aISO halved

Semiconductor

By mixing just a little, it is possible to _
temperature reduction

improve thermal conductivity and mechanical

strength to create new functional materials Improved semiconductor

that have never been seen before. Materials performance due to

will become lighter, easier-to-process materials cooling effect

with higher mechanical strength and less
kg-CO2eq

breakage. Smartphones will be lighter, batteries

will last longer, and the material can also be

used in industrial and aerospace equipment in

harsh environments.
Thermalnite is the result of cutting-edge crystal
growth technology at Nagoya University's Ujihara Smaller semiconductor size
Laboratory, and has achieved the world's highest = energy savings
level of heat dissipation performance. As a result, . .
products can be made smaller and more energy-
efficient than ever before. :
AlIN Ceramic substrate

with Thermalnite
substrate



IMPACT STORY

INPUT

LA

Human capital
No. of Employees : 25

Manufacturing
Production employees :

d

$

Finance

Fundraising :
¥ 1.5 billion

"ACTIVITY .TARGET

Equipment

manufacturer

Power electronics

Parts/

_OUTPUT

Low thermal
resistance

Battery
Motor
LED/LD

Parts Sales

Material/component
manufacturer

Two business _
Ceramic

Sales of raw

electronic
device parts

Thermalnite
(high thermal

filler material

technology
developments

Resin / rubber

Metal

University /

conductivity
additive)

Ultra-High
Quality

R&D

Research Institution

»l Thermalnite
) Optimized

Process
(M)

OUTCOME

Direct Outcome

The thermal resistance of the
component is lowered, allowing
the generated heat to dissipate
efficiently and lowering the
temperature of the equipment.

Parts

Thermal
conductivity 1
Mechanical
strength 1

resistance |

thickness |

Thermalnite
:2!,‘:'(]“()*(9

Thermal
conductivity

23OW/mK

Biz KPI (2025)

Market
distribution volume

R&D KPI (2025)

Aluminum nitride
substrate

We are an innovative company that pioneers new possibilities
for materials and aims to create a more sustainable world.

Intermediate Outcome

Downsizing

Final Outcome

Lower energy
> consumption in

electronics

Parts

Reduction of
equipment

Thermal

operation for

Material _
cooling

Aluminum nitride

substrate
6 OOO Enabling the
m? - -

I implementation
(1% of WW market) of next-gen
Mechanical semiconductors
properties
6 MPa-m"?

(Fracture toughness)

Scientific Research / Technology Development / Innovation Promotion

U-MAP will further promote R&D and innovation by setting an example that university-originated
seed technologies can contribute to solving social issues. The success of U-MAP, a university-
launched venture, can also contribute to the creation of new university-launched ventures.

operation of
electronics

C02 Reduction Target

10,548t-€02

s For 30% of the AIN market °

VISION

Science and
Technology for a
sustainable
Society
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Improve energy
efficiency to realize a
recycling society.





