..
#
§
b : u ot \ 55 0o ' .
. Q Qup \ g 3 , C E
ll. - - @c [ (L L--.""1 res
- -t—1" g = B i
L = = -
@ oy - - al ‘-ﬂ- a =
- . R s [ PF detmtat T 'l
3 &h’ - Apg
=. B, J: ¥ Bup i - a '. -
R gp'® Ycune sgn apslE_ aEm 8F -~ &
@ mlﬁ. =....?=I.M,, ..: :H-.. [ »
, - 4
JEes segry TUEEEE wp;, EEms 8 sws - @m O
Ll T T B “HE® m: E > : . : . . . mEan (1] 7 [
& @ 1B IBY aas L T ] 5 Gttt — - " :.-: S| 5. = = |
3 1 ee - o R - [ L —

@ R pew ' 1 nprraoees : -4 = ':l SIREER wmuim 4]
EE _alE < T - TTRETT
s EoEEa S il el ismame o

SessEps EE S8 =R R iy g augy RS S8

@ aEmEC “Hamp =l { - B
i " mc 8 ‘

™ aE | e ] £

e o -
e =iiias m Su gt tagg, » om " )

‘ o -f.:,: :.. ey ug an 4 -

- "Nagy Uea = 0
[ap an

R:eﬁresentative Mer'nBe;i Of the Board | W 8%
Senior Executive Vice President and CTO
Riaki Hoshino



Optical Computing in IOWN

« IOWN consists of the All-Photonics Network (APN), Photonics-Electronics Convergence devices (PEC) , and
Data-Centric Infrastructure (DCI).

« Until now, implementation has focused mainly on APN services, leveraging ultra-high speed and low latency.

« The scope of implementation will expand to optical computing, which realizes low power consumption.

Today's Topics - CiBatanCentile
o £ E -~ ~ Infrastructure
(DCI)

Optical Computing
(Low Power

Consumption e "
. ) @Photonics-Electronics

Convergence Devices
(PEC)

APN Services
(Ultra-High Speed
/ Low Latency)

D All-Photonics
Network
(APN)
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Increased power consumption due to expansion of the Al market

« The Al market is predicted to grow 20 times compared to 2021, reaching $1.8 trillion (approximately 280
trillion yen) by 2030.

« Data center power consumption is predicted to double by 2030 compared to 2024.

Global Al market size (sales) Power consumption in data centers around the world
($1 billion)
y (TWh)
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Source: Ministry of Internal Affairs and Communications Information and Communications Source: IEA “Energy and Al” (published April 2025) Figure 2.11

White Paper 2024 Edition, Section 9
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Infrastructure Direction

 Addressing the significant increase in power consumption associated .wiih the expanding use of Al.

Reducing total infrastructure bgwer consumptioh through photonic computing

T RN DRI RR BTN S — -3
GRL AL A ARA —
"IV eu T g

Efficient infrastructure operation through resource sharing
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The advantages of optical fiber in large-capacity communications

* |In large-volume electrical communications, power consumptlon mcreases dramatically as the transmission
distance increases. -

« On the other hand, optical communication has t‘he"advantag‘e. ofiha_rdly increésing power consumption.

Relationship between transmission distance and power consurﬁption o
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IOWN Roadmap and Application Areas

« In 2023, we developed IOWN 1.0, photonics- electronlcs convergence dewces (PEC 1) for -

networks, and applied it to relay devices and DC connectlons ;; g

» In 2025, we developed IOWN 2.0, photonlcs electronlcs convergence dewces (PEC 2) {e]g boarg connections.

* XPEC: Photonics-Electronics Convergence

203 2~
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Demonstration of IOWN use cases at the Expo

» At the Osaka/Kansai Expo, use cases such as real-time spatial transmission and remote production were
demonstrated using IOWN technology.

* Real-time analysis using photonic computing with IOWN2.0 was also conducted.

IOWN x Perfume CHO-KABUKI

Real-time spatial transmission for Perfume and Utilizing the Japan-Taiwan APN to enable a Kabuki performance with
Expo Commemorative Park was realized some performers in Tawan and some at the Osaka Expo

Osaka Yumeshima

IOWN photonic disaggregated computing Shine Hut
Real-time analysis of visitors' facial expressions
is reflected in the movement of the pavilion curtains

Yumeshima NTT Pavilion Kyobashi NTT West Japan Headquarters

NTT Pavilion = . Visitors’ expressions I

Remott¢ & )R el el 7 : duated ¢é i phony EXP02025
Connecting cloud editing N\ L s VIR el ith ing -l . ideo was delivered
program produg ¥ i : o~ ' :

Satellite Studio Media Center

e - 3 Conductor/Orchestra "=
— o L A - X
230m away from ”W . = iﬂﬂ 3 YI’ <
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the orchestra  oa wq‘- )}‘
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Optical computing at the Expo pavilion

« The IOWN 2.0 photonics-electronics convergence device was used in the Al camera analysis at the NTT
Pavilion at the Osaka-Kansai Expo, achieving a computer with: 1/8 the power consumption.

IOWN photonic
disaggregated computing (DCI*¥)

Real-time Real-time AI analysis (Al
video data transfer - ’

switch

4.......:....:......‘................... Use of photonics-electrOnics
Utilization of analysis convergence devices

results at the pavilion Power consumption is 1/8
of conventional computers

Yumeshima Kyobashi

Copyright 2025 NTT, Inc. *DCI: Data-Centric Infrastructure




The role of ecosystem players in realizing optical computing

« IOWN photonic disaggregated computing is realized by combining NTT’s photonics-electronics convergence

technology with the latest technologies from chip/switch-manufacturers, etc.

%  Rack équipped with photonics-electronics
- convergence switch and servers

Optical engine
(optical device PEC-2)

@ NTT Innovative Devices

“Photonics-electronics
- convergence switch

Switch ASIC
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History of NTT’s innovation in optical communications technology

» For over 40 years, NTT has been involved in the research, development, and practical application of optical

communications, and has been working to realize optical communications in smaller units to meet the needs

of the times.
1977 1983 1990 2000 2015 2023
Practical application of optical Commercialization of The spread of broadband and smartphones Rapid expansion of
fiber communications the Internet the Al market

The spread of cloud computing and loT

Flame deposition

VAD Method AWG FTTH Splitter COSA
method
Mass production of High-precision optical Wavelength separation Multi-branching of Interference control of
optical fiber fiber manufacturing of optical signals optical signals optical signals
Reducing the cost of Improved service Provision of Spread of fiber optic Achieving high-
optical communication quality through high- high-capacity lines to homes speed, high-
networks quality lines = communication services precision

communication
Copyright 2025 NTT, Inc.

DSP3%/Analog Silicon
circuits photonics
Package substrate

CoPKG

Monolithic integration of DSP*,
analog circuitry, and silicon photonics

v

Bringing compact,
high-performance
products to market

XDSP: Digital Signal Processor
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The role of ecosystem players in realizing optical computing

« |OWN photonic disaggregated computing is realized by combining NTT’s photonics-electronics convergence
technology with the latest technologies from chip/switch - manufacturers, etc.

Optical engine
(optical device PEC-2)

® NTT Innovative Devices

Switch ASIC

€ BROADCOM

Copyright 2025 NTT, Inc.

Switchboard

@ NTT Innovative Devices

Rack equipped with photonics-electronics
convergence switch and servers

Photonics-electronics =5 =
convergence switch U
| ,
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The advantages of optical fiber in Iarge-capacity communications

* |In large-volume electrical communications, power consumptlon mcreases dramatically as the transmission
distance increases. L

* On the other hand, optical communication-has 4t‘he‘advantage' offha_rdly increésing power consumption.

Relationship between transmission distance and power consurﬁption e
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« IOWN 3.0 will achieve dramatic power reductions by usmg the advanced photonics-electronics convergence

device PEC-3 to achieve optical wiring between semlconducter packageg such as CPUs and GPUs.

. >Z<I5EC: Photonics-Electronics Convergence

203 2~
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Membrane devices that achieve IOWN 3.0

« JOWNZ3.0 utilizes NTT's proprietary thin-film technology (membrane technology).

« The structure of conventional optical devices has been radlcally changed resulting in a device that

is small enough to be directly attached to a chlp

Semiconductor

Package

Copyright 2025 NTT, Inc.

Membrane Devices

Laser power

Optical chlplet (PEC-3) e
with 16 membrane devices
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This document is a translation of the Japanese original. The Japanese original is authoritative.

The forward-looking statements and projected figures concerning the future performance of NTT and its
subsidiaries and affiliates contained or referred to herein are based on a series of assumptions, projections,
estimates, judgments and beliefs of the management of NTT in light of information currently available to it
regarding NTT and its subsidiaries and affiliates, the economy and telecommunications industry in Japan and
overseas, and other factors. These projections and estimates may be affected by the future business
operations of NTT and its subsidiaries and affiliates, the state of the economy in Japan and abroad, possible
fluctuations in the securities markets, the pricing of services, the effects of competition, the performance of
new products, services and new businesses, changes to laws and regulations affecting the
telecommunications industry in Japan and elsewhere, other changes in circumstances that could cause actual
results to differ materially from the forecasts contained or referred to herein, as well as other risks included in
NTT’s most recent Annual Securities Report and in any other materials publicly disclosed by NTT on its
website.



