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In recent years, artificial intelligence (AI) has become more 
common in our lives. Vehicles with driving assistance systems 
are widely used, and test drives of autonomous buses, which 
do not involve any manual operation, are in the final stage. AI-
based image discrimination technology has been introduced for 
inspection with industrial robots, and is already being used at many 
manufacturing sites.
AI is also used to generate creative content, such as in the 
utilization of generative AI models for advertisements, graphic 
production, and product packaging design development. The 
images on this page are also generated using AI software. AI now 
has the potential not only to improve the efficiency of information 
processing and communication but also to promote cultural 
innovation, such as the creation of new business models and the 
generation of music and video.

The generative AI that has received significant attention is 
ChatGPT, which was developed by OpenAI. What surprised us 
most was that it generated natural sentences that looked like 
they were written by a human. What makes this possible is that 
the program learns large amounts of text data, understands its 
patterns and structure, and then generates sentences based on 
the input information provided. It is said that 175 billion parameters 
were used to train GPT-3 (one of ChatGPT’s language models). 
Such advanced learning requires semiconductor chips with high-
performance processing capacity.	
The rapid development of AI will lead to increased demand and 
production of semiconductors. The overall AI market size is 
predicted to be $1.9 trillion in 2032. In particular, the market size 
of generative AI, which is being developed in many countries, was 
$40 billion in 2022 but is predicted to expand to $1.3 trillion in 2032.

The global semiconductor market, where demand is increasing as 
technology advances, has continued to double every 10 years since 
the 1990s, achieving dramatic growth. The global semiconductor 
market is expected to exceed $500 billion in 2021 and reach $1 
trillion by the early 2030s (Figure 1). This rapid growth reflects the 
reality that technology in people’s lives continues to become more 
complex, and the need for innovation will never diminish.
Along with the rapid growth of the semiconductor market, demand 
for semiconductor equipment is also increasing. Global sales of 
semiconductor equipment increased to $107.4 billion in 2022. It is 
expected to reach approximately $124 billion by 2025 (Figure 2).
Behind this market expansion is the advancement of two areas 
of semiconductor equipment: the “front-end process,’’ in which 
semiconductor chips are fabricated on silicon wafers, and 
the “back-end process,’’ in which the manufactured chips are 
packaged. Semiconductors are generally manufactured through 
four processes: design, wafer fabrication, front-end processing, 

and back-end processing. Each process involves a large number 
of semiconductor equipment, and many of the parts that make up 
this equipment use Mazak’s technology and machine tools.
As a leading machine tool manufacturer, Mazak has a rich 
product lineup to handle a variety of machining processes, as 
well as a number of automation systems using transport devices 
and robots that match the production system of our customers. 
A wide variety of parts are used in semiconductor equipment, 
which have different roles depending on the manufacturing 
process. In addition to materials such as stainless steel, iron, and 
aluminum, special materials such as quartz glass and carbon 
graphite, which are called brittle materials are used. In order to 
process these parts with high precision, customized machine 
tools with unique functions and technologies are required.
Mazak has a wealth of experience and track record in the 
semiconductor industry, and offers highly reliable solutions with 
solid technology and product capabilities.
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