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Abstract- The rapid growth of Artificial Intelligence (Al)
has dramatically increased the demand for advanced
computing hardware, especially semiconductor memory
such as RAM and SSD. The demand for good sized
statistical garage and fast memory get uptake to with the
help of Al technology which includes system exploration,
deep learning, and large-scale language modeling is
increasingly exciting global memory manufacturing and
supply chains. As tech companies ramp up their Al data
centers and cloud systems, the surge in demand for
memory has pushed up costs and created supply shortages
that impact both companies and customers. Moreover, the
slow growth of semiconductor manufacturing capabilities
and the inherent technical complexities of chip
manufacturing have exacerbated these demanding
situations.  Ultimately, this will encourage more
investments in the production of computer chips, promote
innovations in memory technology, and enhance logistics
operations. The research looks into the implication of
such a trend for the future demand for memory
considering the increasing application of artificial
intelligence and analyzes the main reasons for the
shortage of RAM and SSD supply.

L INTRODUCTION

1. Background

In the recent past, Al has been one of the most
critical impacts of technology on our lives.

ATl’s technology development creates the growing
need for increased processing power through high-
performance computer systems that require advances
in processor capabilities, large amounts of RAM and
fast SSDs, and specialized graphics processors.

2. Problem Statement

The explosion of Al technology has created
enormous pressures on the semiconductor memory
industry. Due to demand growth for RAM, SSD, and
GPU's, hardware shortages; and increasing prices are
occurring. This research evaluates how much the
expansion of Al will impact the semiconductor
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memory market. This is particularly significant for
individuals who have made major life-changing
decisions; such as relocating or leaving a current job
because of promises made to them verbally by their
employer.

3. Objectives of the Research

Unmistakably, Al (artificial intelligence) has become
a primary driver of technological innovation over the
past few years. The rapid advancement of Al
technologies — in particular machine learning, deep
learning and generative Al — has dramatically
increased the need for high-performance computing
infrastructure. Al models require powerful
processors, tons of RAM, high speed SSD storage,
and purpose-built GPUs to process/storing large
datasets efficiently.

As more and more companies adopt Al technologies,
there has been an exponential increase in demand for
semiconductor memory components. This increased
demand has put a strain on the supply chain of
semiconductors and has caused shortages of
semiconductor components, increased prices of
semiconductor components and preferential treatment
towards larger technology companies, in the form of
semiconductor supply chain prioritization. These
issues have not only negatively impacted large-scale
industries, but also small businesses, researchers and
students who rely on affordable computing hardware.
In order to accomplish this goal, the research will
examine how accelerated Al growth is impacting
semiconductor memory supply chains — specifically
the availability of RAM and SSDs — and will
analyze the long-term impact of these shortages on
the overall technology ecosystem. To analyze the
impact of Al growth on the demand for RAM, SSDs,
and GPUs.
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e Identify the main causes of shortage in
semiconductors, i.e., memory.

» Investigate pricing patterns of memory hardware
and capacitors and how they have correlated to
the rise of Artificial Intelligence.

* Examine changes in overall hardware sales from
before and after the emergence of Artificial
Intelligence.

* Provide practical solutions to reduce the effects of
the shortage of semiconductor memory.

4. Future Scope and Limitations

Scope:

In the coming years, it’s possible for memory
technology to be enhanced by semiconductor
companies to meet the demands of Al. Additionally,
many governments will likely place an increased
focus on creating domestic  semiconductor
manufacturing capabilities to help minimize possible
supply chain challenges in the future. Furthermore,
creators of Al will be able to develop Al models in
ways that will be less resource intensive/hardware
intensive than today. By common means, new
methods of improvement (e.g. storing data or
memory) could reduce the need for traditional
RAM/SSD memory components.

Solutions:

1. Increase production capacity of devices that store
and save information that can generate Al at a
higher rate than current levels.

2. As Al analyst engineers are helping create more
efficient Al systems, they can use techniques such
as compression to produce smaller, faster models
than the current norm.

3. By maximizing the reuse and recycling of the
material that is created as a result of
manufacturing  semiconductors gains  from
creating semiconductors will be reduced.

4. Hardware suppliers must ensure that all companies
and all users have fair access to Al capabilities.
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Limitations

This study is primarily based on secondary data
(research  studies), industry reports, technical
websites, and market analysis documents. However,
the research did not gather its own primary data using
either survey or interview methods. Additionally, the
analyses are based on global semiconductor trends
and therefore do not fully capture regional specific
supply chain conditions. Future technological
developments or government policy changes may
affect the study’s long-term accuracy.

II. LITERATURE REVIEW

1. Theoretical Foundations

The paper relies upon the high-performance
computing demand theory which describes how Al
technology needs more computational power,
memory bandwidth, and memory capacities than
usual computers. Supply chain management theory
should be considered since issues in manufacturing
and distribution may have an effect on hardware
supply and prices.

2. Previous Research

Recent studies, reports and articles prove that Al data
centers need massive memory and storage systems to
train and operate Al models. According to IEEE and
NVIDIA studies, Al needs a much higher level of
memory performance as opposed to other computing
tasks. Generative Al development became an
essential cause of the increased demand for GPUs,
enterprise SSDs, and innovative semiconductors.

3. Gaps in Current Research

Current literature does not pay enough attention to
memory systems such as RAM and SSD. There are
many reports about the semiconductor shortage, but
there are few analyses concerning the memory supply
chain problems caused by Al infrastructure
development.

III. METHODOLOGY

1. Research Design

This research design is based on qualitative research
and comparative research. This research will analyze
reports and trends associated with Al growth and
semiconductor memory demands.

ICONIC RESEARCH AND ENGINEERING JOURNALS 2361



© MAY 2026 | IRE Journals | Volume 9 Issue 11 | ISSN: 2456-8880
DOI: https://doi.org/10.64388/IREV9I11-1717902

2. Data Collection

The researcher gathered data through the following
sources to conduct the study; industry-related reports
or articles, academic scholarly articles and market
analysis, along with technical literature in the
semiconductor memory supply chain.

3. Data Analysis

The methods of trend comparative analysis, along
with descriptive statistical methods developed a
measure of the trends related to supply hardware
production, pricing, and demand through a pre-and
post-Al technological invention and comparison.
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Iv. SYSTEM DESIGN / ARCHITECTURE

1. System Overview

The system architecture illustrates the relationship
between different AI technology types and their
associated memory supply chain networks. The use
of Als creates a high demand for high-performance
computing hardware which drives the growth of
demand for high-performance random-access
memory (RAM) devices and solid-state drives
(SSDs), as well as Graphical Processing Unit (GPU)

Manufacturing RAM, Solid State Drives (SSDs)
and Video  Graphics Processors/Graphics
Processing Units (GPUs)

* Supply Chain Networks - Manage the production,
logistics, and delivery operations for all the
products in the Semiconductor Ecosystem - from
manufacturing through delivery.

3. System Integration

In the semiconductor ecosystem all of the various
components of the semiconductor ecosystem interact
with one another. The use of Al technologies will
require more advanced forms of hardware, and
subsequently there will be greater volumes of
hardware manufactured and delivered globally via
supply chains than if Al had not been available as a
technology.

V. EXPERIMENTAL WORK / COMPARATIVE
STUDIES

1. Implementation Details

The study consisted of gathering information about
semiconductor memory demand pre- and post-Al
boom to compare those data sets. There was
difficulty in obtaining consistent market information
from different regions for this project.

2. Experimental Design

The experimental study compares semiconductor
memory demands, prices, and supply conditions
during pre-Al growth and post-Al growth to
determine if any significant differences exist for these
demand attributes.

3. Result and Analysis

based solutions Component | Before Al Data | After Al Centers
' Centers
2. Component Description RAM Stable prices Price fluctuations
* Al Computer Applications - Require advanced . .
computing capabilities SSD Moderate High  enterprise
» Data Centers that Will Store and Process Any Al- dema.nd demand __
Related Information from Cloud Based Data GPU Gaming focused | Al training
Storage will Process Al information as needed focused
from Users. Storage Consumer use Data center
» Semiconductors Manufacturers Who will Create expansion
All of the Different Types of Memory
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The research shows that:

* The growth of Al has greatly raised the need for
semiconductor memory.

* Demand for Al training has increased the prices
of GPUs.

* Due to the continually increasing size of data
centers, there is a growing need for enterprise
solid state drives.

* Due to heightened demands associated with high
performance computer processing, there is a
considerable amount of additional demand for
random access memory.

* Semiconductor manufacturers are actively
investing funds into developing more products.

The analysis also suggests that Al will keep affecting
hardware markets and might cause ongoing price
changes until the supply becomes steady.

Results & Analysis: Price Incresse impact from Al Dats Center Demand
no  Frice Increase (%)

0

Percentage Increase (%)
N W s e @
5 S = S 3

s

-]

Ram =D Gru
Hardware Components

VI.DISCUSSION / CONCLUSION

1. Interpretation of Results

According to results from Al expansion, there has
been a change of demand for computer components
(i.e., hardware from consumer-based uses to
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enterprise-level infrastructures). The increase in Al
workloads has result in a significant increase in
demand for Random Access Memory (RAM), Solid
State Drives (SSD), and Graphics Processing Units
(GPU).

2. Comparison with Existing Research

The findings from this research are in accord with the
findings from other organizations such as IEEE,
NVIDIA, and Gartner, which all predict an increase
in demand for semiconductor components due to the
expansion of Artificial Intelligence (Al).

3. Conclusion

The study concludes that Al expansion is a primary
driver of semiconductor memory demand. However,
Al expansion has been a driver of innovation and
investment in semiconductor manufacturing, it will
also create difficulties, including shortages of supply,
increased prices for components, and other hardware
components. To successfully balance technological
advancements and hardware availability, supply
chain management must be optimally planned, with
adequate capacity for manufacturing new products, as
well as to continue to expand and optimize Al
workloads through appropriate modelling.
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