
Business case study

The growing demand for servers powered by Artificial 
Intelligence (AI) has elevated the importance of TSMC’s 

advanced packaging technology, Chip-on-Wafer-on-

Introduction

The semiconductor industry is undergoing significant transformation due to the rapid 

advancements in artificial intelligence (AI) and its integration into various technology sectors. One 

critical aspect of this transformation is the heightened demand for high-performance servers 

capable of supporting complex AI workloads. A crucial technology enabling these advancements is 

TSMC’s Chip-on-Wafer-on-Substrate (CoWoS) advanced packaging technology. There is a supply-
demand imbalance for CoWoS, with international IC design houses augmenting their CoWoS orders. 
This case study explores the impact of the growing AI-driven demand on CoWoS technology, 
highlighting the supply-demand imbalance, the strategic responses by TSMC and its clients and 

the broader implications for the semiconductor industry.

Business case study

Background

AI technologies, such as machine learning and deep learning, require substantial computational 
power, driving the demand for advanced servers and data centers. These servers need to process 

vast amounts of data quickly and efficiently, leading to increased demand for high-performance 

computing (HPC) components.

The demand for CoWoS technology has surged in response to the increasing need for AI-optimized 

servers. This has created a supply-demand imbalance, with international integrated circuit (IC) 
design houses augmenting their CoWoS orders to secure the necessary components for their AI-
driven products. The imbalance is characterized by:

Client Challenges

The client company wanted to establish long-term partnerships with TSMC to ensure a steady 

supply of CoWoS technology. This involves negotiating multi-year contracts and investing in joint 
development projects. Below are a few challenges the client was facing while implementing 

CoWoS solution:

Approach/Research Methodology taken by DBMR 

To address these challenges, a comprehensive approach was employed by DBMR, including:

2. Capacity Assessment

6. Production Efficiency Improvements

Implemented Lean Manufacturing Principles: Streamlined production processes to reduce 

waste and improve throughput 
 

Adopted Automation and AI: Utilized automation and AI-driven solutions to enhance production 

efficiency and quality control 

1. AI and Server Demand

Taiwan Semiconductor Manufacturing Company (TSMC) is a global leader in semiconductor 
manufacturing and is renowned for its advanced packaging technologies. CoWoS (Chip-on-Wafer-
on-Substrate) is one such technology that enables the integration of multiple chips into a single 

package, offering enhanced performance, reduced latency, and increased bandwidth. CoWoS 

technology is particularly suited for AI applications due to its ability to handle high data throughput 
and complex interconnections.

2. TSMC and CoWoS Technology

Current Market Dynamics

1. Supply-Demand Imbalance

Increased Orders: IC design houses are 

placing larger and more frequent orders for 
CoWoS due to the growing need for  
high-performance chips in AI applications.

Production Constraints: TSMC faces 

challenges in scaling up production to meet 
this increased demand due to the complex 

and time-consuming nature of CoWoS 

technology.

Price Volatility: Increased demand and limited supply can lead to price volatility for CoWoS 

components, affecting the overall cost structure for AI-driven servers 

 

Innovation Acceleration: The high demand for advanced packaging solutions drives 

innovation within the semiconductor industry, leading to the development of new technologies 

and manufacturing processes 

 

Focus on AI: The emphasis on AI applications continues to shape the semiconductor industry, 
with companies prioritizing investments in technologies that support AI workloads and 

enhance computational efficiency 

Market Analysis and Demand Forecasting

Comprehensive Market Research: Analyzed 

trends in AI server demand, identifying key 

sectors driving growth (data centers, cloud 

computing)

Forecast Demand: Utilized statistical models to 

predict future CoWoS demand from 

international IC design houses over various 

timeframes

Current Production Capacity: Assessed 

TSMC’s existing CoWoS production 

capabilities and identify bottlenecks or 

Expansion Opportunities: Determined 

potential for scaling existing facilities or 
building new ones to meet rising demand

3. Supply Chain Optimization

Supply Chain Dependencies: Identified critical suppliers for materials and components 

required for CoWoS technology. 
 

Diversify Suppliers: Developed relationships with multiple suppliers to mitigate risks and 

ensure a stable supply of materials. 

Engagement with IC Design Houses: Fostered close collaboration with key customers to 

understand their requirements and timelines, facilitating better order management 
 

Strategic Partnerships: Considered partnerships with technology firms and research 

institutions to innovate and enhance CoWoS technology 

5. Investment in R&D

Packaging Solutions: Invested in research 

and development to advance CoWoS 

technology and improve efficiency and 

performance

Explored Alternative Technologies: Assessed 

emerging packaging technologies that could 

complement or compete with CoWoS, 
ensuring TSMC remains competitive

4. Collaboration and Partnerships

7. Strategic Pricing and Order Management

Flexible Pricing Strategies: Developed pricing strategies that reflect supply-demand dynamics 

while remaining competitive 

 

Order Prioritization: Implemented a system for prioritizing orders based on strategic 

importance, ensuring critical customers receive timely support. 

8. Monitoring and Feedback Mechanisms

Established Key Performance Indicators 

(KPIs): Defined KPIs to monitor production 

efficiency, customer satisfaction, and 

market response.

Feedback Loops: Created mechanisms for 
continuous feedback from customers and 

partners to identify areas for improvement.

9. Risk Management and Contingency Planning

Identified Risks: Conducted a risk assessment to identify potential challenges in production, 
supply chain, and market dynamics. 
 

Developed Contingency Plans: Formulated plans to address potential disruptions, including 

alternative sourcing strategies and production adjustments. 

10. Communication and Stakeholder Engagement

Maintained Open Communication: Kept 
stakeholders, including customers and 

investors, informed about capacity 

expansion plans and production timelines.

Promoted TSMC's Innovations: Actively 

marketed advancements in CoWoS 

technology to reinforce TSMC's leadership 

position in the semiconductor industry.



Capacity Expansion: TSMC has been investing in expanding its manufacturing capacity for CoWoS 

technology. This includes upgrading existing facilities and potentially building new ones to 

accommodate the increased production needs 

 

Enhanced R&D: To stay ahead of the competition and address the supply-demand imbalance, 
TSMC is enhancing its research and development efforts to improve CoWoS technology and explore 

new packaging solutions 
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Recommendations and Implementation

Based on the research findings, the following recommendations were presented:

Streamlined Processes

Outcome: By enhancing R&D efforts and adopting advanced manufacturing techniques, TSMC 

can streamline production processes and improve yield rates 

 

Impact: More efficient processes will lead to cost savings and higher quality products, 
contributing to better resource utilization and reduced waste 

2. Strategic Responses

Recommendation: TSMC should continue to invest in expanding its CoWoS manufacturing 

capacity while optimizing existing production processes to increase throughput 
 

Implementation: 
 
Short-Term: Accelerate the scaling up of current CoWoS production lines by upgrading 

equipment and streamlining processes 

 

Medium-Term: Invest in the construction of new facilities dedicated to advanced packaging 

technologies, ensuring that they are equipped with the latest machinery and technology 

 

Long-Term: Develop and implement advanced manufacturing techniques to enhance the 

efficiency of CoWoS production, such as automation and advanced quality control systems 

Business Outcomes of Addressing the CoWoS  
Supply-Demand Imbalance

Addressing the supply-demand imbalance for TSMC's Chip-on-Wafer-on-Substrate (CoWoS) 
technology through the recommended strategies is expected to yield several positive business 

outcomes for both TSMC and its clients. These outcomes will impact operational efficiency, market 
positioning, and financial performance. Here’s a detailed overview of the anticipated business 

outcomes:

Risk Mitigation and Supply Chain Resilience

Diversified Supply Chain 
 

Outcome: Clients’ efforts to diversify their supply chains and explore alternative packaging 

solutions will mitigate risks associated with supply shortages and production disruptions 

 

Impact: Enhanced supply chain resilience will ensure more stable operations and reduce 

dependency on a single source, improving overall business continuity 

Conclusion

Addressing the CoWoS supply-demand imbalance through the recommended strategies will yield 

significant positive business outcomes for TSMC and its clients. Enhanced operational efficiency, 
strengthened market position, improved financial performance, and increased innovation will 
contribute to long-term success and competitiveness. By implementing these recommendations, 
both TSMC and its clients can effectively navigate current challenges, capitalize on emerging 

opportunities, and secure a robust position in the rapidly evolving semiconductor market.

TSMC’s Response

Recommendations

1     Capacity Expansion and Optimization

Recommendation: TSMC should intensify its R&D efforts to advance CoWoS technology and 

explore new packaging solutions to stay competitive and meet evolving market demands 

 

Implementation: 
 
Short-Term: Focus on improving the current CoWoS technology by addressing any bottlenecks 

in the manufacturing process and enhancing performance metrics 

 

Medium-Term: Invest in R&D for next-generation packaging technologies, such as 3D stacking 

or advanced interconnects, to address future demand and technological trends 

 

Long-Term: Foster collaborations with research institutions and technology partners to drive 

innovation and stay at the forefront of packaging technology developments

2    Enhanced Research and Development

Recommendation: Both TSMC and its clients should establish and strengthen long-term 

partnerships to ensure a stable supply of CoWoS technology and foster mutual growth 

 
Implementation: 
 

3    Strengthening Partnerships and Long-Term Contracts

Recommendation: Client should diversify their supply chains and explore alternative 

packaging solutions to mitigate risks associated with CoWoS supply constraints 

 
Implementation: 
 
Short-Term: Identify and evaluate alternative packaging technologies and suppliers to reduce 

dependency on a single source 

 

Medium-Term: Develop contingency plans and maintain buffer stock for critical components 

to manage supply chain disruptions 

 

Long-Term: Invest in developing in-house packaging capabilities or establishing partnerships 

with other packaging technology providers to enhance flexibility

4    Diversification and Risk Mitigation

Recommendation: TSMC should adopt a dynamic pricing strategy and implement market 
intelligence tools to better manage price volatility and align with market demands 

 

Implementation: 

5.   Market and Pricing Strategy

Short-Term: Monitor market 
trends and adjust pricing 

strategies to reflect current 
supply and demand 

conditions

Medium-Term: Develop and 

deploy advanced analytics 

tools to forecast demand 

more accurately and 

optimize pricing models

Long-Term: Implement 
flexible pricing structures 

that can adapt to market 
fluctuations and incentivize 

bulk orders or long-term 

commitments

Short-Term: Negotiate  

multi-year contracts with key 

clients to secure their 
commitment and stabilize 

demand forecasts

Medium-Term: Develop joint 
development programs with 

major IC design houses to 

collaboratively address 

specific technological needs 

and customize solutions

Long-Term: Build strategic 

alliances with key industry 

players and stakeholders to 

enhance supply chain 

resilience and adaptability

Recommendation: Improve communication and support services to keep clients informed 

about production schedules, potential delays, and technological advancements 

 
Implementation: 
 
Short-Term: Establish regular communication channels with clients to provide updates on 

order status and production timelines 

 

Medium-Term: Develop a customer support portal that offers real-time information and 

resources related to CoWoS technology and production 

 

Long-Term: Create feedback loops to gather insights from clients and continuously improve 

support services and product offerings

6    Customer Communication and Support

Improved Production Capacity

Outcome: TSMC’s investments in expanding 

and optimizing CoWoS production facilities 

will lead to increased manufacturing 

capacity and reduced production 

bottlenecks

Impact: Higher throughput will enable TSMC to 

meet growing demand more effectively, 
reducing lead times for clients and increasing 

overall operational efficiency

1. Enhanced Operational Efficiency

Contingency Planning 
 

Outcome: Effective contingency plans and buffer stocks will enable both TSMC and its clients to 

better manage unforeseen disruptions 

 

Impact: Reduced risk of operational interruptions and financial losses associated with supply 

chain issues will contribute to more stable and predictable business performance 


