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Agenda

Introduction: Perspective 

Intel RISE 2030 Goals

Reimagining Supply Chain:  Resilience 

Supply Chain Challenges: Next Generation Thinking  

Need for “Smart” Industry Collaboration and Joint Responsibility
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Disruptive Technologies for Advanced Nodes:
Proactive, Predictive Yield And Quality Management are Must

❖ Nontraditional Scaling, 2D-3D mixed architectural changes 
❖ New “Material Challenges” being added
❖ Increasing design innovation, integration challenges w/increased process steps, process sensitivity, 

complexity & fab infrastructure need 
❖ Shrinking feature size adds to increased susceptibility to defects

❖ Complex Chemistry, Equipment, Recipes and Processes: “Interactive” Compatibility Issues 
❖ More defects, new defect types/sources, increase defect sensitivity
❖ Need unprecedented purity at process maturity:  Materials & Systems

❖ Analytics and Metrology techniques of all types are challenged:  
❖ Pushing fundamental limits of physics & chemistry → Innovation R&D ROI is Challenged for HVM
❖ Supplier Infrastructures still lacking “Cost Effective and Proactive” defect detection  & characterization

❖ Challenge of HVM Drivers: Defectivity Vs.  Cost Vs. Yield

❖ Challenges regarding Global Complexity:  Economical and Geopolitical Disruptions, Environmental Sustainability

❖ Semiconductor Ecosystem needs to “Strategically Collaborate” and put “Unified” Effort to
❖ Develop resilient and sustainable supply chain solutions across the GLOBE
❖ Mitigate such disruptive challenges for next generation business need

@Intel 2023
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Intel’s global supply chain strategy is to drive a resilient, diverse, and responsible supply chain

We continue to collaborate extensively with supply chain-related organizations—
including the Responsible Business Alliance (RBA) and its Mineral and Labor 
Initiatives, the Semiconductor Industry Association, and SEMI—to help set 

Electronics 
industry-wide 

standards

Develop audit 
processes

Respect 
Human Rights

Address third-
party anti-
corruption 

issues

Responsible 
Mineral 

sourcing

Supplier 
Diversity and 

Inclusion

Sustainable 
Manufacturing 
and Chemistry

These engagements are an important part of the foundation of many of our programs in pursuit of our Global Supply Chain Strategy

Reimagining Supply Chain
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Intel’s RISE Goals
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“Modern” Supply Chain

Modern Supply chain needs 
to be 

❖Collaborative

❖Resilient 

❖More flexible

Rethink 

Supply 

Chain

Geopolitical 
challenges

Economic 
uncertainties

Environmental 
challenges

Vulnerability to 
public health 

issues
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“Modern” Supply Chain: Big Data Transformation

Improved Collaboration with Ecosystem

Increased E2E Supply Chain Visibility 

Improved Business Processes Via Predictability

Proactive Vs Reactive Impacts

Increased Sensitivity for Early Detection & Prevention

Efficient and Improved Operations

Cost Reduction 

Big Data Transformation, Modeling and Simulation Brings:    

@Intel 2023
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❖ Supplier Program to Accelerate Responsibility and Commitment (SPARC) Program: 
This collaborative and proactive initiative brings focus on corporate responsibility through rigorous annual 
commitments to compliance, transparency, and capability-building. 

❖ We decrease the greenhouse gas (GHG) emissions related to our transportation and logistics 
network:
• by optimizing packaging to reduce the quantity and weight of shipments, 
• by increasing local sourcing
• Intel is at the forefront of standardizing transportation CO2 reporting within the industry through 

collaboration with organizations such as the Global Logistics Emissions Council. 

❖ Sustainable chemistry involves designing chemical products and processes in ways that minimize the 
use and creation of hazardous materials:
• Intel published a process with our suppliers to complete green chemistry screening and alternative 

assessments on high-volume manufacturing chemicals that met certain hazard criteria. 
• eliminate exposure to toxic chemicals in the supply chain through use of safer alternatives where 

feasible, and on developing tools to understand and further control chemical risks

Intel Role Modeling 

@Intel 2023



Intel ConfidentialGlobal Sourcing for Equipment & Materials 9

Challenge: E2E Visibility in Supply Chain

❖ Packaging, Transportation, Warehousing, PCD/BCD facilities 
effects, along with Environmental (Temp, light, vibration, 
humidity, etc.) and Age of chemical play role in quality of 
final chemical

3PL Inventory

UPW Monitors

Transport Monitors

Shipment Auth/
Notification

Raw materials 

manufacturing 

Certificate of Analysis

Transportation

3PL Inventory

Warehousing

Onsite Inventory

POU Connection

Chemical Delivery

Manufacturing Tools

Yield

Materials Journey

Environmental impacts

❖ Materials E2E lifecycle is critical to understand
❖ Materials prone to many interactive defects in life 

cycle
❖ We are blind to interactive interaction during chemical 

life cycle

@Intel 2023
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❖New “Interactive and Untraced” Defects: from complex 
chemical-component-process interactions 

❖More possible defects and “Lower” defect tolerance

❖Nanoparticles becoming more “Detectable” with advanced 
SCANS at “End Users”

❖Gap in “Advanced Metrology”: Cannot detect or stop 
“Dissolved” contamination, that ends up on wafer

❖“Purity” is a relative term which now needs meeting beyond 
CofA requirement

Wafer Environment is Redefined 
Encompassing the Whole of Supply Chain

Early Detection, Proactive Contamination Control Via 
Collaboration saves $$ and Proves Cost Effective Return of 

Investment (ROI) for Entire Ecosystem 
@Intel 2023
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Next Generation Collaborative Thinking: 
Practical and Economical

Ref:   A. Sengupta, SPCC 2022

❖ Enhanced Quality Control: Think Smart on where to look to prevent “Excursion”:  
Nothing is inert: Look for weakest link, look beyond CofA
❖Behavior of Material Reactivity @High Volume Use (including environmental 

factors): to set up limits/key vs control parameters
❖Advanced characterization needed (ppq level)?:  Meaningful and cost-effective 

solutions for entire supply chain?

❖ Identify Critical Manufacturing Steps and Relevant Matrices at Suppliers’ and at 
IDM to “Measure, Monitor, Maintain and Control” (as enhanced possible)

❖ Proactive Detection, Identification and Elimination defect source across supply Line 
are major keys for HMV yield improvement and keeping cost/transistor down: 
❖ Need Practical, economically viable Collaborative Advanced Materials/Process 

Learning and right “Methodology” Development

❖ Process Control & Role of Critical Analytical Metrology in IC Industry is changing:  
Collaboration is Must
❖ Nature of R&D and Pathfinding Technology development 
❖ Out of the Box thinking: Alternative from outside of IC industry?

@Intel 2023
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Supply Chain Responsibility:  Example

Slide Borrowed: Acknowledgement:  Ashutosh Bhabhe,

UPM June 2023
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Call For Action:  
Advanced Analytical Measurement and Metrology Enabling 

Leading Edge Semiconductor Manufacturing
▪ Work Together to Establish a National Center for Advanced Analytical Measurement & Metrology for Semiconductor 

Fabrication

▪ The CHiPS and Science Act was enacted to be transformative for the domestic semiconductor industry and the CHIPS Act 
Funding presents a significant opportunity for collaboration of SEMI Ecosystem.

▪ The effective application and continued development of next generation metrology systems and techniques in the 
semiconductor industry is critical to enable the continued development of future semiconductor technologies for both 
advanced logic and memory devices.  

▪ The establishment of a National Center for Semiconductor Metrology will benefit industry participants across the entire 
supply chain including semiconductor device producers, wafer fab equipment suppliers, key component suppliers, and 
chemical and materials suppliers. Such a center can leverage existing government (NIST) capabilities and networks and be 
the basis novel government-industry partnership models into the future.

▪ SEMI Foundation, NIST could be strategic partners to work together towards such endeavor: establishing such a center 
under the CHIPS Workforce Development Guide.

▪ An initial White Paper is published to NIST, SEMI and Other Industry Platform Partners for consideration: Need Active 
Participation, and Collaboration Across Ecosystem

@Intel 2023
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Intel ConfidentialGlobal Sourcing for Equipment & Materials 14

Use of SEMI_IRDS_SECC_SCIS Platforms: Global Collaboration 
and Learning with Industry Technology Community

❖ Evolution of Business Drivers, Market 
Trends & Research Breakthroughs 
Influence Next Cycle 

❖ The Overall Roadmap Technology 
Characteristics (ORTC) and System 
Characteristics (ORSC: System 
Trends: Systems and Architectures, 
Application Benchmarking)

❖ Next Generation Semi Standard 
Modification, Addition and 
Development: Use Industry 
Research, Adopt and Update 
Roadmap

❖ Address shared Challenges & 
Disruptors through Collaboration

❖ Regulatory Efforts

Slide borrowed and content reference:
MTI AmeriTAC 141, June 2023, Bob McIntosh, SEMI IRDS
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Semiconductor Ecosystem Resilience: Call for actions
❖ Future of SEMICONDUCTOR Manufacturing Success Depends on All 

Partners: MUST Work Together to establish:

❖ Safe, Healthy and responsible business practices across global 
manufacturing operations

❖ Environmentally sustainable solutions including chemical footprint and 
green-house gas emission reduction, renewable electricity, C-neutral 
computing, global recycling, water and chemical waste reduction

❖ Diversity, Equity and Inclusion: Encourage skill building 

❖ Smart Cost-Effective Comprehensive Solutions for Global Operational 
Sustainability

❖ Proactive, Preventative Quality Control

❖ Across the Globe Business Continuity to Lower Supply Chain “Risk and 
Operational Cost” 

❖ Commitment to creating a better world through the power of 
collaboration, next gen technology, expertise and resilience of SEMI 
Industry Ecosystem: Together we WIN

Collaboration & Unified Effort 
towards: 
❖ Responsible Business Practice
❖ Technology Performance
❖ Process Yield
❖ Supply Chain & Device Cost

@Intel 2023
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Thank you! 
Question  & Answer
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