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 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

« Seamless edge-cloud integration

« Striking the right balance between vertical integration and open ecosystems
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Al is moving closer to where data is generated, fostering a new breed'@
efficient, task-specific chips are emerging

smart homes

loT Devices loT devices are mostly used to collect large Sensors, Wearables,
volumes of data Smart Appliances
Healthcare Users can give instructions to loT devices to

perform an action

Connectivity |loT devices are usually connected to the Bluetooth,
eCommerce Internet using multiple communications WiFi
protocols

The gathered data is transmitted to other

manufacturing devices or cloud platforms

Data loT Devices are also used for cleaning & Data Statistical Analysis,
Processing aggregation tasks Deep Learning Model
Edge devices are also used for data analytics

transportation and minimizing latency

Cloud Data collection from loT Devices are stored and Cloud Servers,
Infrastructur  organized in a database Databases
e




Data is transmitted from sensors on devices to the cloud; By a human 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

}g:g Computing power Reduced latency

@ Privacy and security

@ Power efficiency

Inferencing
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Edge based Al: Al Processing is done on the
edge and Al decision(s) can get communicated
with a server. Advantages: low latencies, re-
duced bandwith requirements, lower power re-
quirements for server.
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1. Real-Time Al Processing (Low Latency)

2. Reduced Cloud Costs & Bandwidth Usage
3. Improved Privacy & Data Security

4. Energy Efficiency & Sustainability

5. Growth of Al-Powered Edge Devices (loT,
5G, & DePIN)

Real-time Al > No latency, instant
decisions.

Lower costs > No expensive cloud
inference fees.

Better privacy > Data stays on-
device.

Energy-efficient Al > Longer battery
life for loT & mobile Al devices.
Scalability > Al-powered edge
devices will drive the next wave of
computing.




Types of Ai Chips On-Device Al Key Al Chip
Graphics Processing Units (GPUs) components:
Field Programmable Gate Arrays (FPGAs) | = Memory (dram)
Application-Specific Integrated Circuits . NPU, GPU and

(ASICs) CPU

Tensor Processing Units (TPUs)

> Compute occurs in a server; results are sent back. » Compute takes placein the device’s

> Slower Response time

hardware

> More privacy concerns, data needs to travel vast distances > Faster response time
» More battery consumption, but more powerful, > Better for privacy, Data stays in the device

> No need for connectivity
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CLOuUD Data Center

INTERNET OF THINGS

> Less battery used; less powerful processing,
> Needs connectivity

Ecosyst Wl T Key Players Core Contribution
Role Y Y
Designer Nvidia, Apple, AMD, : ;
(Fabless) Chip architecture (product IP)
hipset fabrication (process IP)

Manufacturer
(Foundry) TSMC, Samsung Foundry C
Architect Licensed CPU/GPU cores, high-speed
(IP Provider) interfaces, standard cells
Toolmaker Synopsys, Cadence, . . . e e
(EDA) Sisimeiis EDA Design, simulation, & verification software
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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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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 O~ -0
over existing t}@ﬂ
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.

This layer includes facilities for data storage,
data processing and insight generation.
Figure 2 depicts an edge-based AloT implementation.




»x86: A complex instruction set computer (CISC)
architecture developed by Intel, primarily

»Arm: A reduced instruction set computer (RISC)

111 LLLLLY o) architecture known for power efficiency,
v Apple’s M-series processors (Laptops) are based on
ARM
v" RISC-V has customizability and open-source »RISC-V: An open-source RISC instruction set
innovation; architecture that allows for full customization and
using an open-standard is
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
secu rity. 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
. . . A : acceleration
arCh]teCtureS’ teStmg a flexible ISA’ but its main 5) FPGAs — reconfigurable hardware chips used to accelerate Al Inference

GPU compute cores will remain proprietary. [SA is and training

Ao 6) — NPUs — Designed specifically to accelerate neural network
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Apple Drives 25% of Revenue, Nvidia Climbs to Second
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0 CUSTOMERS | Who Are TSMC's Suppliers

TSMC's capital expenditures will drive demand in the midstream and upstream
semiconductor sectors. With Al driving the recovery of semiconductor manufacturing,

which manufacturers are expected to benefit?
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TSMC Global Expansion

Germany

Dresden fab

(Chips for automotive industry,
construction began in 2024,
production set to begin at end of
2027)

United States

Additional USS100 billion investment
in US. to build chip manufacturing
and packaging plants

Nanjing Fab 16

$ (12,16, 22, 28 nm) Washington Fab 11

China Japan | (0.18 - 0.35 um)

Kumamoto Fab 23

(12, 16, 22, 28 nm production
began in late 2024) [ C
Kumamoto 2nd fab Arizona Fab 21
(6,7, 40 nm construction set  1st stage: 4nm production began
to begin in 2025, operations  in Q4 of 2024
set to begin at end of 2027)  2nd stage: 2, 3 nm production
set to begin in 2028
3rd stage: 2 nm and/or more
advanced process fab expected

Shanghai Fab 10
(0.11 - 0.35 um)

Taiwan Fab 2 (0.45 um and more mature)
Fab 3 (0.152 - 0.5 um)

Fab 5 (0.11 - 0.18 um)

Fab 8 (0.11 - 0.25 um)

Fab 12 (3 nm - 0.13 um)

Global R&D center

2 nm fab (under construction)

Fab 15 (6, 7, 10, 22, 28 nm)
2 nm fab (under planning)

Southern Taiwan—— Advanced packaging fabs (CoWoS)
cience Park (Construction for 1st fab set to begin in

[—-O May 2024, production set to begin in
2028)

Kaohsiung

2 nm fab (under
construction, production
set to begin in 2025)

Hsinchu
Science Park

Central Taiwan Science Park

Chiayi
Science Park

Fab 6 (0.11 - 0.18 um)
Fab 14 (12 nm - 0.13 um)
Fab18 (3 -5nm)

O
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Taiwan-Based Server ODM’s L10 and L6 Production Bases and Future Layout
Assembly House (L10)

Server ODM

US (Califormia, Tennessee),
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Server market will be even more competitive in 2025
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Shanghai, Taiwan, Mexico
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. It also sells its GPU subsystems to Server
manufacturers, who rebrand them as their own servers.

that fit their needs.

which the Nvidia servers excel at using Silicon from the

logic foundries.

> Like the GPU/CPU subsystems,

by the principal owner of the architecture.
» The best-known principals are:

controlled

NVIDIA.

CUDA.

Simplified Server Supply Chain
Al Evolution

Accelerators & IP
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