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Silicon Validation: Increased Spotlight

Number of spins before production
Decline in first silicon success combined with increasing wafer and mask cost
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Source: Wilson Research Group & Siemens EDA, 2022; https://blogs.sw.siemens.com/verificationhorizons/2023/01/09/part-12-the-
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Respins
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Silicon Validation: Challenge Landscape
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Types of flaws contributingto ASIC respins
m2016 w2018 w2020 w2022

Source: Wilson Research Group & Siemens EDA, 2022; https://blogs.sw.siemens.com/verificationhorizons/2023/01/09/part-12-the-
2020-wilson-research-group-functional-verification-study-2/




Functional Complexity
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Packaging

-~ Drivers:
- Monolithic Die versus
Chiplet based Systems

- Die Disaggregation

-- Impact:
- More complex
electrical systems. Also
impacts Yield

« Mechanical & Thermal

Cost per unit by silicon area

All-in cost cross-over: where cost of |
chiplet aqproach is equal to monolithic
approach, with design ¢ost and unit |
volumes flactored ‘
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Electrical Complexity: Packaging

THROUGH-SILICON VIA HYBRID BONDING
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6  Confidential © 2023 Arm Source: Applied Materials; https://www.appliedmaterials.com/us/en/blog/blog-posts/heterogeneous-design-and-advanced-
packaging-enable-advances-in-ppact-even-as-classic-moores-law-scaling-slows.html
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Debugging: Hardware Support

Hardware Support

- Reuse DFT Capability
-+ Single Chain Scan

Internal Logic Analysers

Signal Selection for
Triggering/Visibility

Hardware Assertions

Programmability of
critical shared
resources
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Debugging Techniques: Algorithmic

QED

Snippet 5

transforms

1. Wide variety
2. Diversity

Snippet 6
Snippet 7 3

® 00
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Error detection latency target

Intrusiveness constraints

Source: Subhasish Mitra; Professor at Stanford. Permission Taken
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Debugging: Strong Methodology

Emulator
(Visibility 1, Speed )

—_—
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Vision: Single Flow Feeds All

V

FPGA Prototyping

(Visibility <, Speed <)

Drive debug into higher visibility platfor

(For difficult debug)

Si Validation Platform
(Visibility {,, Speed 1)
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University Engagement

-- Random Instruction Set (RIS)
Tool Generators for MC/MP
Tests

- Al Based Debug Techniques
-- Formal Methods

-- Debug units Architecture
(distributed, triggering
mechanisms)

--  Support for ML based

Software

Hardware

techniques -- Coverage Mechanisms/ Tools
Systems &
Methodology
- Integrated approaches to models/analysis
-- Structured Approach (Pre to Post Silicon)
Teaching & Research

- Some books but few textbooks today -- Research in new areas

-- Few Courses (Interdisciplinary nature) Research at Scale arm
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