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Edge Al Chips: The Quiet Revolution in'Semiconductors

 Latency & bandwidth: Cloud-based Al can’t respond fast enough for real=time decisions.

* Power constraints: Battery-powered devices demand efficient, low-heat compute.

» Data privacy & compliance: Processing on-device improves control andisovereignty.

As a result, there is a surge in demand for low-power, high-performance Al"accelerators specifically for
the edge.

Unlike datacenter chips, edge Al hardware focuses on:

* On-device inference with minimal latency

* Efficiency over peak FLOPs

* In-memory compute, analog architectures, and #neuromorphic models

« Support for event-based vision and real-time response

This isn’t about training GPT-scale models. It's about perception, control, and autonomy at the edge.

Edge Al won't replace the datacenter; it will extend intelligence everywhere else. The next frontier is:
* Robust toolchains and deployment stacks Newport
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« Seamless edge-cloud integration
« Striking the right balance between vertical integration and open ecosystems Prer-ef




Al + loT = AloT - Building smarter device:
systems for real-time data analysis and dec

From smart cameras and autonomous vehicles to industrial robots™8
Al'ls moving closer to where data is generated, fostering a new breed %
efficient, task-specific chips are emerging
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Key Description

loT devices are mostly used to collect large
volumes of data

Users can give instructions to loT devices to
perform an action

loT devices are usually connected to the Internet
using multiple communications protocols

The gathered data is transmitted to other devices
or cloud platforms

loT Devices are also used for cleaning & Data
aggregation tasks

Edge devices are also used for data analytics and
minimizing latency

Data collection from loT Devices are stored and
organized in a database
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Sensors, Wearables,
Smart Appliances

Bluetooth,
WiFi

Statistical Analysis,
Deep Learning Model
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The Types of AloT — Open and"Closed Loop

Data is transmitted from sensors on devices to the cloud, by ahuman or a cloud-
based system that makes a decision.

On-device Al enables an "on-site perception ->
real-time decision -> intelligent service" cycle. This decentralization of decision-
making to the edge reduces latency, improves responsiveness, and allows the
system to operate with a high degree of independence.

Al cloud Edge computing
Computing power Reduced latency

@ Privacy and security

@ Power efficiency
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Inference is the future of'Alat the edge

B, Data Collection[ Edge I Data Processing | ] Inference
Sensor Data Devi Al Model Decision
l evice l | J 3

o 1. Real-Time Al Processing (Low Latency)
,+*Tommunicating

Lot 2. Reduced Cloud Costs & Bandwidth Usage

Edge based Al: Al Processing is done on the 3. Improved Privacy & Data Security

edge and Al decision(s) can get communicated — . his
with a server. Advantages: low latencies, re- Cloud Server 4. Energy Efflclency & SUStamabll'ty

duced bandwith requirements, lower power re- On-Device Al 5. Growth of Al-Powered Edge Devices (loT,
quirements for server. 5G, &D ePIN)

Edge GPU
< > -y " .
Infrastructure  End devices e Real-time Al > No latency, instant

.

ﬂﬁ decisions.
Lower costs > No expensive cloud

< N Al @ the Edge: Smartphones & loT Devices inference fees.
i _ Better privacy > Data stays on-

device.

Energy-efficient Al > Longer battery
life for loT & mobile Al devices.
Scalability > Al-powered edge

| |
_ J \ 2 l _\L devices will drive the next wave of
W O s a2y | & ﬁ ﬁ‘ computing. T

INTERNET OF THINGS

Source: Feb. 2025 Karl Weaver — Al Chip Supply Chain in Asia-Pacific & GenAl Smartphone Revolution 75540,




Cloud Al vs ‘Al-at-the-ecdge"

Types of Ai Chips

(ASICs)
Tensor Processing Units (TPUs)

» Compute occurs in a server; results are sent back.

> Slower Response time

> More privacy concerns, data needs to travel vast distances
» More battery consumption, but more powerful,

» No need for connectivity
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INTERNET OF THINGS

Graphics Processing Units (GPUs)
Field Programmable Gate Arrays (FPGAs)
Application-Specific Integrated Circuits

Ecosystem - -
Role Key Players Core Contribution
Designer Nvidia, Apple, AMD, )
Manufacturer .
(Foundry) TSMC, Samsung Foundry Chipset fa

Licensed CPU/GPU cores, high-speed
interfaces, standard cells

Synopsys, Cadence, . . . e e
(EDA) Sisimeiis EDA Design, simulation, & verification software

re (product IP)
on (process IP)

On-Device Al Key Al Chip

components:
Memory (dram)
NPU, GPU and
CPU

» Compute takes place in the device’s hardware
> Faster response time

> Better for privacy, Data stays in the device

> Less battery used; less powerful processing,
> Needs connectivity
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The Steps to Transformilobinto AloT

Data from loT devices is sent to edge or
cloud computing systems to enable edge
intelligence. The former enables faster real-
time data analysis,

Your Al systems deliver actionable
recommendations and insights

designed to learn continuously from the
outcomes of its recommendations and
insights, becomes more robust,

How AloT work together
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Edge-based AloT Architecture

Data from loT devices is processed as close to the devices as possible to minimize
bandwidth needed to move data while avoiding delays in“data analysis = AloT

Edge-based implementation
of AloT architecture

Collection terminal layer Connection Edge layer
to the gateway
is established 0
over existing o
-0

This covers a range of = | omerus |
hardware devices, such as embedded devices, cars,
manufacturing equipment, tags, beacons, sensors, mobility
devices, and health and fithess equipment, that are
connected to the gateway over existing power lines.

This consists of the field gateways that
the collection terminal layer is connected to over existing
power lines.

a storage

This layer includes facilities for data storage, e Nowport
data processing and insight generation.
Figure 2 depicts an edge-based AloT implementation.
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Competition in the processor architecture market

" 1x86: A complexiinstruction set computer (CISC)
architecture developed by Intel, primarily

JArm: Areduced instruction set computer (RISC)
architecture known for power efficiency,

v' Apple’s M-series processors (Laptops) are based on

ARM "IRISC-V: An open-source RISC instruction set
v" RISC-V has customizability and open-source architecture that allows for full customization and
innovation; IS

using an open-standard ISA

v" ARM’s ARMV9 architecture uses Confidential Types of Al Hardware

Computing, a hardware-based security for cloud 1) GPUs — for deep learning & neural network computation for LLMs
security. 2) TPUs - designed to accelerate machine learning tasks, developed by
Google,

3) Al Server — Equipped with high-performance computing chips to
support large-scale Al model training and Inference

for its future GPU 4) ASIC Chips — tailored specifically for Al applications, such as algorithm
acceleration

arChltGCtures’ testing a flexible ISA, butits main GPU 5) FPGAs — reconfigurable hardware chips used to accelerate Al Inference

compute cores will remain proprietary. ISAis important and training




TSMC Global Expansion
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Taiwan ODMs designh 90% of Servers for Data Centers

Taiwan-Based Server ODM’s L10 and L6 Production Bases and Future Layout

Server ODM

Source: TrendForce, Aug., 202

Assembly House (L10)

US (Califormia, Tennessee),

Germany

Czech Republic.
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Czech Republic, Mexico,
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Server market will be even more competitive in 2025

Top 10 compute vendors

FOXconn

2
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Hewlett Packard
Enterprise
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Lenovo
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Other

$29bn
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$19bn
$i16bn
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$86bn

SMT Line Being Planned
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Shanghai, Taiwan, Mexico
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Super Micro, 7.33%
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Top 10 compute users
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NVIDIA.

CUDA.

The Al Server Supply Chain

(Chips to Servers)

£EMBAE

. It also sells its GPU subsystems to Server
manufacturers, who rebrand them as their own servers.

Simpliﬁef! Server Supply Chain
that fit their needs. AlEvglution

@ BROADCOM

Logic Foundries

Cloud Owners
Self Sufficiency Track
] Manufacturing
"

- 1.0 0 ano L Q0 Meta
which the Nvidia servers excel at using Silicon from the 'E;G"TRON Googe
logic foundries. Q 2% Vicrosoft

wistron amazon

[0 Like the GPU/CPU subsystems, Chyni -
00 Meta

foundry , Gorgle

ContrO"ed . B® Microsoft

by the principal owner of the architecture. oo _— amazon

[0 The best-known principals are: W CoreWeave
Packard ORACLE

Hewlett
Enterprise



ent-Pipe relay
5h network

- |
A Paradigm shift in the Satcom Industey fre
architecture to an autonomous intelligen

The "Closed-Loop Revolution of AloT @ the
Edge" is shifting the paradigm of the satellite
communications (Satcom) industry from a
traditional, reactive "bent-pipe" relay
architecture to an autonomous, intelligent
mesh network. By embedding Artificial
Intelligence of Things (AloT) and Edge
computing directly onto satellites and
remote terminal hardware, systems can

now sense, reason, decide, and act entirely
locally, closing the execution loop without
relying on back-and-forth communication
with centralized cloud databases




Al is becoming the brain behind'modern satellite systems.

Newport
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Artificial Intelligence is transforming satellite systems PRD, DR S¥
by automating management, optimizing connectivity, and RN iy
enabling autonomous operations across space-ground
infrastructure. Al improves resource efficiency, reduces
latency, enables predictive maintenance & facilitates dynamic
beam steering for LEO constellations, IoT & user devices
(Smartphones)

1. Al Algorithms for Satellite Constellations(LEO) & Ground Stations: Al manages large-scale networks
(LEO/MEQ) by optimizing routing, ensuring data synchronization, performing autonomous collision avoidance, and
managing power/fuel efficiency. For Ground stations, Al automates scheduling, optimizes antenna pointing,
detects anomalies in telemetry data, and enhances cybersecurity.

2. Al for Beam Steering Antennas (Phased Arrays): Al enables real-time adjustments to signal direction and
strength, adapting to user movement and traffic load (beam-hopping).

3. Al for User Terminals/Smartphones/loT devices (D2D/D2C): Al optimizes signal acquisition, manages
mobility across different satellites & enhances data compression for low-latency broadband on Smartphones,
manages connectivity for loT devices in remote areas, filtering data at the edge to optimize bandwidth and power
usage.

4. Al for Self-Healing Networks: If one satellite or laser link fails, Al automatically reroutes data through adjacent
satellites, ensuring zero downtime for Laser Mesh networks; goal is to assure zero point of failure!



https://www.google.com/search?q=User+Terminals+%26+Smartphones&sca_esv=e701aa2a750b70d5&sxsrf=ANbL-n6xNr0geTlpz5-uigA27yOGyK8VZQ%3A1775254372337&source=hp&ei=ZDvQaf29Eq650PEPsJfpyA4&iflsig=AFdpzrgAAAAAadBJdOigw4ldJDffDrQO6Re-_wNL3Qfv&ved=2ahUKEwjl-ov15tKTAxXQHzQIHU9MIWUQgK4QegQIBBAF&uact=5&oq=the+role+of+AI+for+satellite+constellations%2C+user+terminals%2C+ground+stations%2C+Iot+devices%2C+smartphones%2C+beam+steering+antennae%2C+and+other+things%2C+please+summarize%3F&gs_lp=Egdnd3Mtd2l6IqMBdGhlIHJvbGUgb2YgQUkgZm9yIHNhdGVsbGl0ZSBjb25zdGVsbGF0aW9ucywgdXNlciB0ZXJtaW5hbHMsIGdyb3VuZCBzdGF0aW9ucywgSW90IGRldmljZXMsIHNtYXJ0cGhvbmVzLCBiZWFtIHN0ZWVyaW5nIGFudGVubmFlLCBhbmQgb3RoZXIgdGhpbmdzLCBwbGVhc2Ugc3VtbWFyaXplP0jXiARQAFje_QNwBngAkAEAmAHjAaAB9jmqAQc0NS4yOS4xuAEDyAEA-AEBmAJGoAKjM8ICCxAAGIAEGLEDGIMBwgIOEC4YgAQYsQMY0QMYxwHCAggQABiABBixA8ICDhAuGIAEGLEDGIMBGIoFwgIUEC4YgAQYsQMY0QMYgwEYxwEYigXCAgsQLhiABBixAxiDAcICERAuGIAEGLEDGNEDGIMBGMcBwgIIEC4YgAQYsQPCAg4QABiABBixAxiDARiKBcICBRAAGIAEwgIFEC4YgATCAg4QLhiABBjHARiOBRivAcICDhAuGIAEGLEDGMcBGK8BwgILEC4YgAQYxwEYrwHCAgYQABgWGB7CAgUQIRigAcICBRAhGKsCwgIIEAAYFhgKGB7CAgsQABiABBiGAxiKBcICCBAAGIAEGKIEwgIFEAAY7wXCAgcQIRigARgKwgIEECEYCsICBRAhGJ8FmAMAkgcHNDIuMjcuMaAHr7wDsgcHMzYuMjcuMbgHjTPCBwc3LjQ4LjE1yAd_gAgA&sclient=gws-wiz&mstk=AUtExfAWm1cUIiFyMwE0xv2aKO1eMidYfxVwf3-SXfWEewyYAnKvCVpDm_ieSUMOlNiaoT7Prto09ZOmGkVj1tXGSWe5uz6TNB2pOpl2d2YOjJd2oU-gQffS2glzDTbhea4HcZs93BTzYxe4RQ8z6mOGDfZq55ue3D2DMyMBa_EBdSBIEqs&csui=3
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https://www.google.com/search?q=User+Terminals+%26+Smartphones&sca_esv=e701aa2a750b70d5&sxsrf=ANbL-n6xNr0geTlpz5-uigA27yOGyK8VZQ%3A1775254372337&source=hp&ei=ZDvQaf29Eq650PEPsJfpyA4&iflsig=AFdpzrgAAAAAadBJdOigw4ldJDffDrQO6Re-_wNL3Qfv&ved=2ahUKEwjl-ov15tKTAxXQHzQIHU9MIWUQgK4QegQIBBAF&uact=5&oq=the+role+of+AI+for+satellite+constellations%2C+user+terminals%2C+ground+stations%2C+Iot+devices%2C+smartphones%2C+beam+steering+antennae%2C+and+other+things%2C+please+summarize%3F&gs_lp=Egdnd3Mtd2l6IqMBdGhlIHJvbGUgb2YgQUkgZm9yIHNhdGVsbGl0ZSBjb25zdGVsbGF0aW9ucywgdXNlciB0ZXJtaW5hbHMsIGdyb3VuZCBzdGF0aW9ucywgSW90IGRldmljZXMsIHNtYXJ0cGhvbmVzLCBiZWFtIHN0ZWVyaW5nIGFudGVubmFlLCBhbmQgb3RoZXIgdGhpbmdzLCBwbGVhc2Ugc3VtbWFyaXplP0jXiARQAFje_QNwBngAkAEAmAHjAaAB9jmqAQc0NS4yOS4xuAEDyAEA-AEBmAJGoAKjM8ICCxAAGIAEGLEDGIMBwgIOEC4YgAQYsQMY0QMYxwHCAggQABiABBixA8ICDhAuGIAEGLEDGIMBGIoFwgIUEC4YgAQYsQMY0QMYgwEYxwEYigXCAgsQLhiABBixAxiDAcICERAuGIAEGLEDGNEDGIMBGMcBwgIIEC4YgAQYsQPCAg4QABiABBixAxiDARiKBcICBRAAGIAEwgIFEC4YgATCAg4QLhiABBjHARiOBRivAcICDhAuGIAEGLEDGMcBGK8BwgILEC4YgAQYxwEYrwHCAgYQABgWGB7CAgUQIRigAcICBRAhGKsCwgIIEAAYFhgKGB7CAgsQABiABBiGAxiKBcICCBAAGIAEGKIEwgIFEAAY7wXCAgcQIRigARgKwgIEECEYCsICBRAhGJ8FmAMAkgcHNDIuMjcuMaAHr7wDsgcHMzYuMjcuMbgHjTPCBwc3LjQ4LjE1yAd_gAgA&sclient=gws-wiz&mstk=AUtExfAWm1cUIiFyMwE0xv2aKO1eMidYfxVwf3-SXfWEewyYAnKvCVpDm_ieSUMOlNiaoT7Prto09ZOmGkVj1tXGSWe5uz6TNB2pOpl2d2YOjJd2oU-gQffS2glzDTbhea4HcZs93BTzYxe4RQ8z6mOGDfZq55ue3D2DMyMBa_EBdSBIEqs&csui=3
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