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Shaping the Al-Powered




Global Semiconductor Shifts

* Al redefines Compute & Communication—
Algorithms and Data

* Massive data movement requires innovative
solutions driven by stringent latency
constraints

* Semiconductor is cornerstone of the Al
technological revolution
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Intelligent Connected World
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2X every 4 years 2X every 2 years

Al doubles interconnect speed in half the time

| masvess  Essential technology, done right™




Future Hyperconnected World
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Autonomous Car
Sensor fusion and edge processing for safe driving

Numerous embedded sensors drive massive data (Local and V2X)

Sensors enable seamless integration of physical environment with digital content
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Robotics Demand Rich Sensors and Low-Latency Al Processing

High-Level Reasoning [1~5 Hz]

Natural Language Scene Symbolic/ Task Planning/
Interaction Understanding Goal Planning Scheduling

Perception and Planning [30 Hz]

Scene Registration Object Recognition Grasp and Motion

' ) motion
and Self-localization and Localization Planning Locomotio

Real-Time Control Framework [100 Hz-1 kHz]
Model Predictive Control/Al Control Policy

Velocity Controller Position Controller impedance Controller Torque Controller

Hardware Abstraction Layer

Haptics/ Position

Actuators - AMeras
ctuators Touch Sensors Cameras Sensors

I NVIDIA
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A Hyperconnected World, Integrated Sensing & Communication

@) Supparteser 1 million devices per km?

Orders of magnitude mg
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T8 DefinjBioWFb'ﬁscale

The world will support f

trillions of devices

B Intelligence requires massive processing &

complex chips

Different functionalities for difference applications

@) Coexisting Standards
Cellular, WLAN, WPAN, Satellite
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Industrial Internet of Things (IIoT) Consumer Internet of Things (CloT)

o tel M
[ - ]\
~ = Smart Wat h
Smart Fleet ~_ . RS
(:.‘\ A e T Smart Shoes
~ = ~
o 3 = i
i) (N
P 4 g
- r’ ~
s’ ’
’
4

Smart Clothes
Sma tl"hon

() a s
y |o}-_ P

= Smart Wall Sockets

Smart City




Digital Twins Of Future

2. Save Data

Transfer
" Parameters

Virtual Reality

= Creating exact image of Physical World
" |ncreasing efficiency

a = Speeding up process
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1. Gather Data

DIGITAL
REPRESENTATION
o Product

5 Vary {
* Parameters

10 Make " Evaluate/ Analyze
" Adjustments Data

Data Collection

Physical twin

Digital twin
fl_ Objects

Requires high bandwidth with low latency

4% Representative models
. . <' Processes
wireless networks and massive number of ) systems %
sensors with significant RF contents

(-

= Data management
¥~ Data analytics

Information & Decisions 4—/
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Satellite Communication: New Element of Ubiguli ommunication
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‘ Integrates satellites, satelllte
networks, terrestrlal
communications systems, and
cloud computing

Digital services more acceSS|bI
and inclusive across the globe|
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Massive Data Growth, More Demand On Wireless

Al Drives An Explosion In Compute & Data

5G mm-wave
capacity

. . Capacity

below 6 GHz

Wireless Network Requirements:
* Bgiabtmatld mghepmbaaiwance
* Réunge higher bandwidth
* Mghé&NRhigher frequency bands of mmWave

* BighTdpeed
* High throughput

Capacity
below 6 GHz
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RFICs become more critical at higher bands
in FR3, mmWave & THz to meet the system

Cellular Spectrum

. . %
performances including SNR, range, and <1GHz \GHz-6GHz  7GHz-20GHz s 24 GHz + 100 GHz
power consumption B

Low-Band Mid-Band 5G (FR1)Mid-Band 6G (FR3) High-Band High-Band
(mmWave) 5G 6G (Thz)
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Intelligent Connectivity Drives Coverage / Efficiency

Example: KDDI/Kyocera/Movandi Deployed Repeater Technology (Q2 2025) Dramatically Expanding Coverage

Coverage in the Shinjuku area in Tokyo
expanded from 33% to 99%

Autonomous Repeater Mesh network
optimizes the Relay Route

Form and Expand an area
in a mesh pattern

Com pact and nghtwelght with no need Wireless Relay Technology to Expand Millimeter-Wave Area Repeater Installation in Nishi-Shinjuku Area

Proving low cost, rapid deployment
addressing high-capacity mobility & FWA

Al can be added to the network for
performance optimization

Nvidia Arial GhodeB |
with Al ’
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Hopper Platform

vl '

Hopper GPU
6S HBM3

Hopper+ GPU
6S HBM3e

=

= 1'

NVLink Switch
900 GB/sec

Quantum-X400
Infiniband Switch
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Blackwell Platform

Blackwell GPU
8S HBM3e

=

NVLink 5 Switch
1800 GB/sec

Spectrum-X800 Quantum-X800
Ethernet Switch Switch

Blackwell Ultra GPU
8S HBM3e 12H

Spectrum Ultra X800
Ethernet Switch 512-Radix

Rubin Platform

Advanced High Performing GPUs Enabling Al Applications

18/Ethernet Switch

Rubin Ultra GPU
12S HBM4




Intelligent Connectivity, A New Era, Requires Innovative RFIC

Future Wireless Requires Innovations in
Radio Architecture

* Direct sampling & MIMO in midband

* Phase Arrays and Beamforming in mmWave
(digital and Analog Beamforming)

Silicon Architecture
* Fast & High-resolution ADCs/DACs
* Software defined Radios
Package & Substrate
Chiplet
* |Cintegration in package and modules
Network deployment |
* Cost effective deployment ‘ el
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Technology & Applications Drive Semiconductor Evolution

Al/5G/6G

GPU
(2017)

iPhone
(2007)

SemiWiki, March 6, 2020
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Future Connected World

Future brings an unprecedent level of
intelligence in humans’ lives driven by Al

Al demands massive computing power and
scale with low latency

An intelligent world integrates high
performance, robust sensing, wireless, and
wired connectivity

Semiconductor ICs are foundational to this
vision
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