
Many semiconductor companies have already made a strong head start with ar�ficial 
intelligence (AI) technologies that incorporate reasoning and recogni�on forms of intelligence.

Over the past few years, semiconductor businesses have increasingly used predic�ve analy�cs 
to forecast demand and reduce unplanned equipment down�me. 

The merging of reasoning and recogni�on intelligence into genera�ve models (see sidebar) 
marks the start of a transforma�ve era for semiconductors. This integra�on allows for 
previously unimagined capabili�es across the value chain covering quality control, product 
development, and support, including: 

Research: At the outset, GenAI can analyze vast amounts of market data to determine op�mal 
opportuni�es for resource alloca�on and compe��ve advantage. Proposals for novel equipment 
designs based on efficiency, size, cost, and ini�al circuit, or system schema�cs based on power, 
performance, and area parameters can shorten �melines and reduce costs. 

Design: GenAI can accelerate development by transla�ng research and development insights 
and specs into designs, and itera�vely refine choices and chip layout designs based on human 
feedback. Real-�me sugges�ons and design checks can help iden�fy poten�al issues with 
power, performance, and area parameters for op�mal produc�on efficiency and yield. 

Sourcing:  Sourcing details require careful considera�on, including quality, reliability, alternate 
pricing strategies, and sustainability checks. GenAI can streamline sourcing by offering rapid, 
ongoing evalua�on of materials, suppliers, and components for human review. In addi�on, AI 
can help predict inventory needs based on produc�on data, historical demand pa�erns, and 
lead �mes for more informed decision-making. 

Produc�on (test and assembly):  Leveraging GenAI’s transforma�ve power can achieve faster, 
more accurate tes�ng and simula�ons for design and implementa�on. With the ability to 
predict equipment failures, GenAI can help reduce down�me and accelerate �me to market. In 
addi�on, rapid analysis of produc�on line images can alert human operators to the need for 
closer inspec�on to detect errors. 

Packaging: GenAI models trained on datasets of manufacturing defects can iden�fy poten�al 
defects in real-�me to ensure quality control. Designers can create mul�ple packaging 
scenarios, endlessly refining parameters for thermal performance, reliability, or cost to 
determine op�mal configura�ons. 

Distribu�on: GenAI models can create step-by-step intelligent troubleshoo�ng guides based on 
reported issues and aid technicians with contextual knowledge. Addi�onally, GenAI can help 
supply chain and distribu�on analysts si� through changing market condi�ons and poten�al 
disrup�ons to ensure �mely chip delivery at an op�mal cost. GenAI interven�on can also help in 
anomaly detec�on in supply chain plans and con�nuous adjustments in execu�on plans, such as 
material requirement planning, capacity requirement planning, and produc�on scheduling, 
based on new demand and supply triggers. 

Service and support: GenAI models can con�nuously analyze data to detect poten�al 
equipment failures and recommend comprehensive process improvements and upgrades. 
Natural language responses for rou�ne customer inquiries for technical assistance, warranty 
service, returns and replacements can guide customers to accurate, customized responses and 
personalized assistance, enabling staff to focus on more complex inquiries. 
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In Figure 1, we list these seven value streams, along with relevant use cases of GenAI, where 
applicable. It is important to note that in most of these examples, intelligent technologies are a 
digital assistant for humans, not a replacement. AI will augment humans in their day-to-day 
work, empowering them to make consistently be�er decisions and truly innovate in a way that 
transforms the en�re organiza�on.
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Many semiconductor companies have already made a strong head start with ar�ficial 
intelligence (AI) technologies that incorporate reasoning and recogni�on forms of intelligence.

Over the past few years, semiconductor businesses have increasingly used predic�ve analy�cs 
to forecast demand and reduce unplanned equipment down�me. 

The merging of reasoning and recogni�on intelligence into genera�ve models (see sidebar) 
marks the start of a transforma�ve era for semiconductors. This integra�on allows for 
previously unimagined capabili�es across the value chain covering quality control, product 
development, and support, including: 

Research: At the outset, GenAI can analyze vast amounts of market data to determine op�mal 
opportuni�es for resource alloca�on and compe��ve advantage. Proposals for novel equipment 
designs based on efficiency, size, cost, and ini�al circuit, or system schema�cs based on power, 
performance, and area parameters can shorten �melines and reduce costs. 

Design: GenAI can accelerate development by transla�ng research and development insights 
and specs into designs, and itera�vely refine choices and chip layout designs based on human 
feedback. Real-�me sugges�ons and design checks can help iden�fy poten�al issues with 
power, performance, and area parameters for op�mal produc�on efficiency and yield. 

Sourcing:  Sourcing details require careful considera�on, including quality, reliability, alternate 
pricing strategies, and sustainability checks. GenAI can streamline sourcing by offering rapid, 
ongoing evalua�on of materials, suppliers, and components for human review. In addi�on, AI 
can help predict inventory needs based on produc�on data, historical demand pa�erns, and 
lead �mes for more informed decision-making. 

Produc�on (test and assembly):  Leveraging GenAI’s transforma�ve power can achieve faster, 
more accurate tes�ng and simula�ons for design and implementa�on. With the ability to 
predict equipment failures, GenAI can help reduce down�me and accelerate �me to market. In 
addi�on, rapid analysis of produc�on line images can alert human operators to the need for 
closer inspec�on to detect errors. 

Packaging: GenAI models trained on datasets of manufacturing defects can iden�fy poten�al 
defects in real-�me to ensure quality control. Designers can create mul�ple packaging 
scenarios, endlessly refining parameters for thermal performance, reliability, or cost to 
determine op�mal configura�ons. 

Distribu�on: GenAI models can create step-by-step intelligent troubleshoo�ng guides based on 
reported issues and aid technicians with contextual knowledge. Addi�onally, GenAI can help 
supply chain and distribu�on analysts si� through changing market condi�ons and poten�al 
disrup�ons to ensure �mely chip delivery at an op�mal cost. GenAI interven�on can also help in 
anomaly detec�on in supply chain plans and con�nuous adjustments in execu�on plans, such as 
material requirement planning, capacity requirement planning, and produc�on scheduling, 
based on new demand and supply triggers. 

Service and support: GenAI models can con�nuously analyze data to detect poten�al 
equipment failures and recommend comprehensive process improvements and upgrades. 
Natural language responses for rou�ne customer inquiries for technical assistance, warranty 
service, returns and replacements can guide customers to accurate, customized responses and 
personalized assistance, enabling staff to focus on more complex inquiries. 

In Figure 1, we list these seven value streams, along with relevant use cases of GenAI, where 
applicable. It is important to note that in most of these examples, intelligent technologies are a 
digital assistant for humans, not a replacement. AI will augment humans in their day-to-day 
work, empowering them to make consistently be�er decisions and truly innovate in a way that 
transforms the en�re organiza�on.



• The emergence of genera�ve AI (GenAI) has the poten�al to reshape the 
semiconductor industry’s value chains fundamentally.

 • Merging reasoning and recogni�on intelligence into genera�ve models allows for 
previously unimagined capabili�es in quality control, product development, and 
support through accelerated innova�on.

• Using their deep contextual knowledge, TCS designed a best prac�ce approach to help 
semiconductor companies master the delicate balance of opportunity and risk to 
ensure successful GenAI outcomes.

Ini�ally, AI focused on recogni�on 
tasks, like iden�fying objects in 
images. Its next itera�on involved 
reasoning; analyzing what is 
happening, why it is happening, what 
the likely outcomes are, what we 
should do about it, and 
decision-making based on that 
understanding. 
The most transforma�ve shi� 
happened with the advent of 
genera�ve or opera�ve capabili�es, 
exemplified by large language models 
(LLMs) like genera�ve pre-training 
transformer (GPT), language model for 
dialogue applica�ons (LaMDA), and 
and large language model meta AI 
(LLaMA). These models leverage 
predic�ons made during the reasoning 
stage and can make decisions and 
propose ac�ons.
GenAI and large language models can 
poten�ally extract insights from 
unstructured content. Founda�onal 
models, such as GPT, LLaMA, and 
open-source alterna�ves, are 
‘world-wise,’ able to integrate 
common knowledge that may exist 
offline, such as in books or in art. By 
combining such models with 
‘enterprise-wise’ ones and tradi�onal 
AI-ML techniques, semiconductors can 
create a knowledge superstructure. 

From �ny devices implanted in hearts to the 
sprawling infrastructure of large-scale factories, 
the semiconductor industry shapes nearly every 
aspect of modern life.

Now, with the emergence of genera�ve ar�ficial 
intelligence (GenAI), the industry has the poten�al 
to fundamentally reshape its own value chains. 

Long plagued by skills and materials shortages, 
GenAI can help semiconductors improve chip 
layout designs, streamline produc�on, op�mize 
resources, and mi�gate supply chain disrup�ons 
to meet con�nuing demand. In an industry where 
even the slightest delay can have far-reaching 
consequences, GenAI offers a new way forward.  

Key takeaways

AI: Then to now

Many semiconductor companies have already made a strong head start with ar�ficial 
intelligence (AI) technologies that incorporate reasoning and recogni�on forms of intelligence.

Over the past few years, semiconductor businesses have increasingly used predic�ve analy�cs 
to forecast demand and reduce unplanned equipment down�me. 

The merging of reasoning and recogni�on intelligence into genera�ve models (see sidebar) 
marks the start of a transforma�ve era for semiconductors. This integra�on allows for 
previously unimagined capabili�es across the value chain covering quality control, product 
development, and support, including: 

Research: At the outset, GenAI can analyze vast amounts of market data to determine op�mal 
opportuni�es for resource alloca�on and compe��ve advantage. Proposals for novel equipment 
designs based on efficiency, size, cost, and ini�al circuit, or system schema�cs based on power, 
performance, and area parameters can shorten �melines and reduce costs. 

Design: GenAI can accelerate development by transla�ng research and development insights 
and specs into designs, and itera�vely refine choices and chip layout designs based on human 
feedback. Real-�me sugges�ons and design checks can help iden�fy poten�al issues with 
power, performance, and area parameters for op�mal produc�on efficiency and yield. 

Sourcing:  Sourcing details require careful considera�on, including quality, reliability, alternate 
pricing strategies, and sustainability checks. GenAI can streamline sourcing by offering rapid, 
ongoing evalua�on of materials, suppliers, and components for human review. In addi�on, AI 
can help predict inventory needs based on produc�on data, historical demand pa�erns, and 
lead �mes for more informed decision-making. 

Produc�on (test and assembly):  Leveraging GenAI’s transforma�ve power can achieve faster, 
more accurate tes�ng and simula�ons for design and implementa�on. With the ability to 
predict equipment failures, GenAI can help reduce down�me and accelerate �me to market. In 
addi�on, rapid analysis of produc�on line images can alert human operators to the need for 
closer inspec�on to detect errors. 

Packaging: GenAI models trained on datasets of manufacturing defects can iden�fy poten�al 
defects in real-�me to ensure quality control. Designers can create mul�ple packaging 
scenarios, endlessly refining parameters for thermal performance, reliability, or cost to 
determine op�mal configura�ons. 

Distribu�on: GenAI models can create step-by-step intelligent troubleshoo�ng guides based on 
reported issues and aid technicians with contextual knowledge. Addi�onally, GenAI can help 
supply chain and distribu�on analysts si� through changing market condi�ons and poten�al 
disrup�ons to ensure �mely chip delivery at an op�mal cost. GenAI interven�on can also help in 
anomaly detec�on in supply chain plans and con�nuous adjustments in execu�on plans, such as 
material requirement planning, capacity requirement planning, and produc�on scheduling, 
based on new demand and supply triggers. 

Service and support: GenAI models can con�nuously analyze data to detect poten�al 
equipment failures and recommend comprehensive process improvements and upgrades. 
Natural language responses for rou�ne customer inquiries for technical assistance, warranty 
service, returns and replacements can guide customers to accurate, customized responses and 
personalized assistance, enabling staff to focus on more complex inquiries. 
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In Figure 1, we list these seven value streams, along with relevant use cases of GenAI, where 
applicable. It is important to note that in most of these examples, intelligent technologies are a 
digital assistant for humans, not a replacement. AI will augment humans in their day-to-day 
work, empowering them to make consistently be�er decisions and truly innovate in a way that 
transforms the en�re organiza�on.



https://www.tcs.com/insights/global-studies/tcs-global-cloud-study
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predict equipment failures, GenAI can help reduce down�me and accelerate �me to market. In 
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closer inspec�on to detect errors. 

Packaging: GenAI models trained on datasets of manufacturing defects can iden�fy poten�al 
defects in real-�me to ensure quality control. Designers can create mul�ple packaging 
scenarios, endlessly refining parameters for thermal performance, reliability, or cost to 
determine op�mal configura�ons. 

Distribu�on: GenAI models can create step-by-step intelligent troubleshoo�ng guides based on 
reported issues and aid technicians with contextual knowledge. Addi�onally, GenAI can help 
supply chain and distribu�on analysts si� through changing market condi�ons and poten�al 
disrup�ons to ensure �mely chip delivery at an op�mal cost. GenAI interven�on can also help in 
anomaly detec�on in supply chain plans and con�nuous adjustments in execu�on plans, such as 
material requirement planning, capacity requirement planning, and produc�on scheduling, 
based on new demand and supply triggers. 

Service and support: GenAI models can con�nuously analyze data to detect poten�al 
equipment failures and recommend comprehensive process improvements and upgrades. 
Natural language responses for rou�ne customer inquiries for technical assistance, warranty 
service, returns and replacements can guide customers to accurate, customized responses and 
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Generative AI for semiconductors
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In Figure 1, we list these seven value streams, along with relevant use cases of GenAI, where 
applicable. It is important to note that in most of these examples, intelligent technologies are a 
digital assistant for humans, not a replacement. AI will augment humans in their day-to-day 
work, empowering them to make consistently be�er decisions and truly innovate in a way that 
transforms the en�re organiza�on.



Many semiconductor companies have already made a strong head start with ar�ficial 
intelligence (AI) technologies that incorporate reasoning and recogni�on forms of intelligence.

Over the past few years, semiconductor businesses have increasingly used predic�ve analy�cs 
to forecast demand and reduce unplanned equipment down�me. 
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can help predict inventory needs based on produc�on data, historical demand pa�erns, and 
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Produc�on (test and assembly):  Leveraging GenAI’s transforma�ve power can achieve faster, 
more accurate tes�ng and simula�ons for design and implementa�on. With the ability to 
predict equipment failures, GenAI can help reduce down�me and accelerate �me to market. In 
addi�on, rapid analysis of produc�on line images can alert human operators to the need for 
closer inspec�on to detect errors. 

Packaging: GenAI models trained on datasets of manufacturing defects can iden�fy poten�al 
defects in real-�me to ensure quality control. Designers can create mul�ple packaging 
scenarios, endlessly refining parameters for thermal performance, reliability, or cost to 
determine op�mal configura�ons. 

Distribu�on: GenAI models can create step-by-step intelligent troubleshoo�ng guides based on 
reported issues and aid technicians with contextual knowledge. Addi�onally, GenAI can help 
supply chain and distribu�on analysts si� through changing market condi�ons and poten�al 
disrup�ons to ensure �mely chip delivery at an op�mal cost. GenAI interven�on can also help in 
anomaly detec�on in supply chain plans and con�nuous adjustments in execu�on plans, such as 
material requirement planning, capacity requirement planning, and produc�on scheduling, 
based on new demand and supply triggers. 

Service and support: GenAI models can con�nuously analyze data to detect poten�al 
equipment failures and recommend comprehensive process improvements and upgrades. 
Natural language responses for rou�ne customer inquiries for technical assistance, warranty 
service, returns and replacements can guide customers to accurate, customized responses and 
personalized assistance, enabling staff to focus on more complex inquiries. 

Figure 1: GenAI focus areas for semiconductors
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In Figure 1, we list these seven value streams, along with relevant use cases of GenAI, where 
applicable. It is important to note that in most of these examples, intelligent technologies are a 
digital assistant for humans, not a replacement. AI will augment humans in their day-to-day 
work, empowering them to make consistently be�er decisions and truly innovate in a way that 
transforms the en�re organiza�on.

As an example, Figure 2 illustrates how GenAI infusion into the daily ac�vi�es of a logis�cs 
manager helps solve pressing problems like troubleshoo�ng and availability.   
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Designs semiconductor 
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efficiency, cost and size
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schema�cs based on 
power, performance 
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Predicts equipment 
maintenance to save 

�me.

Genera�ng Marke�ng 
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AI predicts innova�ve 
materials with 

op�mized Performance

Genera�ve AI 
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design checks

AI predicts disrup�ons, 
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resilience

AI generates chip 
designs from specs for 

engineer approval

AI assists QA by 
highligh�ng poten�al 
defects in real-�me

Gen AI recommends 
supply chain 
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packaging designs

AI predicts inventory 
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decisions

Designers and AI 
op�mize packaging for 
thermal performance, 

reliability, cost

AI forecasts demand, 
op�mizing inventory 

and supply chain

Gen AI to generate 
dra� responses for 

inquiries

Provides real-�me 
sugges�ons for op�mal 

manufacturability

Rapidly evaluates 
suppliers for quality, 

reliability, 
sustainability

Rapidly analyzes 
produc�on images to 

iden�fy defects, 
aler�ng operators

Ships finished chips 
globally, ensuring 

�mely, cost-efficient 
delivery

Generates and 
Personalizes dra� 

responses.

Transla�ng R&D 
insights into so�ware 
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schema�c capture to 

layout
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maintenance 

prevent disrup�ons 
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designs itera�vely with 

human input
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op�mizes supply chain 

for human review

Analyzes equipment 
data to predict failures, 

reducing down�me
Not Applicable
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Not Applicable

Not Applicable

Not Applicable
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troubleshoo�ng guides 

for technicians to 
adapt

AI recommends 
process and 
equipment 
upgrades



Many semiconductor companies have already made a strong head start with ar�ficial 
intelligence (AI) technologies that incorporate reasoning and recogni�on forms of intelligence.

Over the past few years, semiconductor businesses have increasingly used predic�ve analy�cs 
to forecast demand and reduce unplanned equipment down�me. 

The merging of reasoning and recogni�on intelligence into genera�ve models (see sidebar) 
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feedback. Real-�me sugges�ons and design checks can help iden�fy poten�al issues with 
power, performance, and area parameters for op�mal produc�on efficiency and yield. 

Sourcing:  Sourcing details require careful considera�on, including quality, reliability, alternate 
pricing strategies, and sustainability checks. GenAI can streamline sourcing by offering rapid, 
ongoing evalua�on of materials, suppliers, and components for human review. In addi�on, AI 
can help predict inventory needs based on produc�on data, historical demand pa�erns, and 
lead �mes for more informed decision-making. 

Produc�on (test and assembly):  Leveraging GenAI’s transforma�ve power can achieve faster, 
more accurate tes�ng and simula�ons for design and implementa�on. With the ability to 
predict equipment failures, GenAI can help reduce down�me and accelerate �me to market. In 
addi�on, rapid analysis of produc�on line images can alert human operators to the need for 
closer inspec�on to detect errors. 

Packaging: GenAI models trained on datasets of manufacturing defects can iden�fy poten�al 
defects in real-�me to ensure quality control. Designers can create mul�ple packaging 
scenarios, endlessly refining parameters for thermal performance, reliability, or cost to 
determine op�mal configura�ons. 

Distribu�on: GenAI models can create step-by-step intelligent troubleshoo�ng guides based on 
reported issues and aid technicians with contextual knowledge. Addi�onally, GenAI can help 
supply chain and distribu�on analysts si� through changing market condi�ons and poten�al 
disrup�ons to ensure �mely chip delivery at an op�mal cost. GenAI interven�on can also help in 
anomaly detec�on in supply chain plans and con�nuous adjustments in execu�on plans, such as 
material requirement planning, capacity requirement planning, and produc�on scheduling, 
based on new demand and supply triggers. 

Service and support: GenAI models can con�nuously analyze data to detect poten�al 
equipment failures and recommend comprehensive process improvements and upgrades. 
Natural language responses for rou�ne customer inquiries for technical assistance, warranty 
service, returns and replacements can guide customers to accurate, customized responses and 
personalized assistance, enabling staff to focus on more complex inquiries. 

Transforming the poten�al of GenAI into sustained performance requires a tailored fit, not a 
one-size-fits-all solu�on.

The journey requires a mul�dimensional strategy and an enterprise architecture op�mized for 
cost, quality, security, and privacy. 

It can be complex, demanding me�culous prepara�on in terms of data, environment, and the 
poten�al crea�on of purposive agents tailored to specific tasks or ac�vi�es. Choosing the right 
mix of intelligence, such as large language models or predic�ve AI, involves numerous decisions, 
making the solu�on-building process intricate.

Drawing on our extensive experience in working with hundreds of global organiza�ons, we take 
a best prac�ce approach to help semiconductor companies master the delicate balance of 
opportunity and risk to ensure successful outcomes. Built on the principles of an industry-led, 
data-fueled and ecosystem-enabled founda�on, we offer an ‘enterprise-wise’ approach 
designed to make AI consumable for an enterprise-grade transforma�on (see Figure 3). 

AI needs to be 
contextualized for the 

value chain of the 
industry served

These four principles underpin our approach to conver�ng AI poten�al to performance, a 
con�nuum that builds upon and reinforces each stage: assist, augment, transform (see 
Figure 4).

Our GenAI vision

Figure 3: ‘Enterprise-wise’ AI adop�on approach

Figure 2: GenAI infusion into the daily ac�vi�es of a logis�cs manager

Industry-led

Data is integral to an 
AI transforma�on

Data-fueled

Ecosystem partners 
need to be involved in 

crea�ng solu�ons

Ecosystem-enabled

AI needs to unlock 
enterprise and 

industry specific tacit 
knowledge

Enterprise-wise

In Figure 1, we list these seven value streams, along with relevant use cases of GenAI, where 
applicable. It is important to note that in most of these examples, intelligent technologies are a 
digital assistant for humans, not a replacement. AI will augment humans in their day-to-day 
work, empowering them to make consistently be�er decisions and truly innovate in a way that 
transforms the en�re organiza�on.
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Many semiconductor companies have already made a strong head start with ar�ficial 
intelligence (AI) technologies that incorporate reasoning and recogni�on forms of intelligence.

Over the past few years, semiconductor businesses have increasingly used predic�ve analy�cs 
to forecast demand and reduce unplanned equipment down�me. 

The merging of reasoning and recogni�on intelligence into genera�ve models (see sidebar) 
marks the start of a transforma�ve era for semiconductors. This integra�on allows for 
previously unimagined capabili�es across the value chain covering quality control, product 
development, and support, including: 

Research: At the outset, GenAI can analyze vast amounts of market data to determine op�mal 
opportuni�es for resource alloca�on and compe��ve advantage. Proposals for novel equipment 
designs based on efficiency, size, cost, and ini�al circuit, or system schema�cs based on power, 
performance, and area parameters can shorten �melines and reduce costs. 

Design: GenAI can accelerate development by transla�ng research and development insights 
and specs into designs, and itera�vely refine choices and chip layout designs based on human 
feedback. Real-�me sugges�ons and design checks can help iden�fy poten�al issues with 
power, performance, and area parameters for op�mal produc�on efficiency and yield. 

Sourcing:  Sourcing details require careful considera�on, including quality, reliability, alternate 
pricing strategies, and sustainability checks. GenAI can streamline sourcing by offering rapid, 
ongoing evalua�on of materials, suppliers, and components for human review. In addi�on, AI 
can help predict inventory needs based on produc�on data, historical demand pa�erns, and 
lead �mes for more informed decision-making. 

Produc�on (test and assembly):  Leveraging GenAI’s transforma�ve power can achieve faster, 
more accurate tes�ng and simula�ons for design and implementa�on. With the ability to 
predict equipment failures, GenAI can help reduce down�me and accelerate �me to market. In 
addi�on, rapid analysis of produc�on line images can alert human operators to the need for 
closer inspec�on to detect errors. 

Packaging: GenAI models trained on datasets of manufacturing defects can iden�fy poten�al 
defects in real-�me to ensure quality control. Designers can create mul�ple packaging 
scenarios, endlessly refining parameters for thermal performance, reliability, or cost to 
determine op�mal configura�ons. 

Distribu�on: GenAI models can create step-by-step intelligent troubleshoo�ng guides based on 
reported issues and aid technicians with contextual knowledge. Addi�onally, GenAI can help 
supply chain and distribu�on analysts si� through changing market condi�ons and poten�al 
disrup�ons to ensure �mely chip delivery at an op�mal cost. GenAI interven�on can also help in 
anomaly detec�on in supply chain plans and con�nuous adjustments in execu�on plans, such as 
material requirement planning, capacity requirement planning, and produc�on scheduling, 
based on new demand and supply triggers. 

Service and support: GenAI models can con�nuously analyze data to detect poten�al 
equipment failures and recommend comprehensive process improvements and upgrades. 
Natural language responses for rou�ne customer inquiries for technical assistance, warranty 
service, returns and replacements can guide customers to accurate, customized responses and 
personalized assistance, enabling staff to focus on more complex inquiries. 

An AI evolution in action 
Figure 4: TCS AI con�nuum for semiconductors

ASSIST

Machines boost human 
capabili�es:

Knowledge discovery and 
summariza�on

Supplement tacit knowledge 
with contextual knowledge to 

boost work effec�veness.

Humans and machines 
collaborate: 

Ac�vity op�miza�on

Accelerate performance 
through collabora�ve 

intelligence, where humans and 
machines complement and 

magnify each other’s talents.

Machines elevate,
humans ideate:

Value-chain redefini�on

Leap from systems of record to a 
knowledge-driven 

superstructure with fast, 
consistent, and high-quality 

decision output to deliver new 
ways of working and the full 

realiza�on of “enterprise-wise” 
AI. New industry-centric business 

models, products and services 
reshape the en�re customer 

experience value proposi�on.

AUGMENT

TRANSFORM

06

Transform
A major supply chain disrup�on occurs just as a cri�cal delivery is ready to ship 
from a global semiconductor company. A transforma�ve AI system that 
autonomously manages the en�re supply chain for the company quickly 
re-routes the shipment using real-�me data from a variety of sources. The 
system then adjusts sourcing materials and produc�on schedules for the next 
deliveries that will likely be impacted. Human specialists analyze the report, 
along with AI-generated analysis and brainstorm poten�al alterna�ves, resul�ng 
in a streamlined supply chain op�mized for cost, speed, and reliability.

Augment
A senior chip designer at a fabless semiconductor company is tasked with 
designing a new genera�on of processors that are smaller, faster and more 
power efficient than anything previously produced. Supported by a genera�ve AI 
design tool that augments designers with sophis�cated algorithms that explore 
the vast design space, the design team can generate thousands of poten�al chip 
designs based on specified performance targets and constraints.

Assist
A quality control manager at a leading semiconductor manufacturing firm must 
ensure the highest standards of quality and reliability. Despite vast technical 
knowledge and exper�se, the complexity and miniaturiza�on of semiconductor 
devices make manual inspec�on increasingly challenging. An integrated 
AI-assisted visual inspec�on system that uses advanced image recogni�on and 
machine learning algorithms helps the team accelerate the detec�on of defects 
and anomalies in wafers and chips.  

In Figure 1, we list these seven value streams, along with relevant use cases of GenAI, where 
applicable. It is important to note that in most of these examples, intelligent technologies are a 
digital assistant for humans, not a replacement. AI will augment humans in their day-to-day 
work, empowering them to make consistently be�er decisions and truly innovate in a way that 
transforms the en�re organiza�on.
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Navigating the complexity:
A multi-layered approach

Figure 5: TCS AI architecture for semiconductors

It can be challenging to develop a robust business case when it’s difficult to quan�fy the 
business benefits and costs of AI. How can the semiconductor industry prepare for an AI 
evolu�on? Any AI solu�on must start with a value-augmenta�on opportunity for business; 
priori�zing use cases, rather than star�ng with technology adop�on. For semiconductors to fully 
exploit the poten�al of AI, it is essen�al to have access to a mul��er architecture and 
integra�on to enterprise systems.

Figure 5 shows the TCS enterprise architecture framework for semiconductors.

• The bo�om-most layer predominantly enables the compute, network and applica�on as a 
founda�on, and the exis�ng enterprise IT and semiconductor systems of record such as 
logis�cs, supply chain and quality inspec�on systems.

• The layer above enables founda�onal LLMs for a variety of knowledge management use cases 
such as analy�cs for supply chains, logis�cs, and materials across semiconductor industry 
value-chain.

• The layer above that cons�tutes GenAI enabled purposive and contextual task agents to 
enable various moving parts of AI. For example, fine-tuning of AI models on an ongoing basis, 
establishing the necessary guardrails for responsible and ethical implementa�on of AI, and a 
strong machine learning (ML) and LLM opera�ons capability for con�nuous learning by the 
models.

• The final layer comprises task agents that interact with each other within each stage of 
semiconductor value-chain in a seamless fashion with a human-in-the-loop for valida�on, 
verifica�on, and disambigua�on.
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In Figure 1, we list these seven value streams, along with relevant use cases of GenAI, where 
applicable. It is important to note that in most of these examples, intelligent technologies are a 
digital assistant for humans, not a replacement. AI will augment humans in their day-to-day 
work, empowering them to make consistently be�er decisions and truly innovate in a way that 
transforms the en�re organiza�on.



h�ps://www.tcs.com/what-we-do/industries/communica�ons-me-
dia-informa�on-services/solu�on/cx-transformer-telcos

Our strong partnerships help semiconductors successfully navigate GenAI transforma�ons to 
drive sustained performance.

Deep domain and contextual exper�se:
Well-established enterprise knowledge and technological exper�se across the semiconductor 
value chain for leading global semiconductors enable robust AI applica�ons and ongoing 
support. 

Cross-industry experience:
Working with customers across industries like manufacturing, transporta�on, retail and 
insurance brings an end-to-end holis�c view of enterprise business func�ons and knowhow.

Partner ecosystems:
Scale and accelerate the path to value through a network of joint solu�ons, established 
hyperscaler partnerships, an extensive TCS CoIN™ network, co-innova�on facili�es such as TCS 
Pace Port™ and co-crea�on with TM Forum.

Enterprise AI at scale:
Our 3P strategy, patents, products, and pla�orms, and over 100,000 trained associates help us 
enable enterprise AI at scale.

Evolving capabili�es:
TCS offers mul�ple areas of capabili�es that infuse predic�ve and GenAI interven�ons to assist 
and augment the semiconductor value streams.

The TCS advantage 
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