Putting pieces together IN the materlal space

Considerations for integrating Cobalt
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creating a material advantage
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Increasing Interdependency within Semiconductor Ecosyste
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materials space Customers Care About:
A Materials, handling, A Technology Performance

sensing, and delivery A Process Yield
components A Device Cost

A Enabling new paradigms

Significant overlap within the Semiconductor Ecosystem
Alncreasing need to work together in this space
ATargeted collaborations are key to advanced node challenges
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Understanding the integrated stack and material interactions
enables tailored solutions that fit customer requirements o
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Changes in Metallization
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Introduction of Cobalt Drives a New Product Cycle
Copper interconnect resistivity and reliability degrades as linewidth

decreaseg new metallurgy needed
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BroadProcess Implications

ALDCVD precursors

Precursor delivery systems

Advancedjas filters

Post CMP clean formulations

Post EtciClean formulations

Cu and Co plating formulation

Advanced filtration

Advanced fluid handling
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Process Implications of Inflection Point Innovations
Cobalt
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Entegris solutions enable technology inflection points in semiconductor processes
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Cobalt Deposition Overview

A Cobalt CVD has been demonstrated with:

A
A
A
A
A

A Very few examples of Cobalt ALD
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A Organometallic reagents and reducing agents (H, Hydrazine, Ammonia)

A Unclear whether these are true ALD or just pulsed CVD

A Customer experience has been that it is difficult to get C, O & N free films

with published precursors
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