Reality for Next Generation Chips

Randy Caplan
CEO and Co-founder
Silicon Creations

© Siemens | Increasing Analog Complexity - Keynote | Custom IC Verification NA Forum 2024 | August 2024

SIEMENS



Latest Technology Trends That Are Influencing
Next-Generation Semiconductor Chips

Die Evolution } [ Process Technology Evolution U
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ICs Growing in Die Size, Complexity
- Larger SoC / ICs, chiplets i
« 3D-IC designs high-bandwidth memory

Silicon Manufacturing Technology Advancing
« New transistor types (FInFET, GAA)
« Device physics complexity increasing

[ Expanding IC Applications }
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Communications Server, HPC, Cloud Healthcare Internet of Things Automotive
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IC Unit Shipments Are Starting to Accelerate Across Major IC Markets:
History and Forecast of Analog, Logic, and Memory Units

Semiconductor Category Mix
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Source: Tech Insights (VLSI Research), February 2024 Calendar Year
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Die Evolution:
Monolithic to Multi-die

r

Chiplet A

{ Multiple Specialized PLLs

Chiplet B ]

RF DAC/ADCs J

[ Clock Distribution

[ DDR Controller Memory Chips }

UCIE D2D Interfaces ]

Heterogenous Technology Chips

3D / 2.5D Advanced Packaging

\ LPDDR Supplementary 1/O Dies

Major Specs Bifurcation

NRZ / PAM4 C2C Interface J

Universal Chiplet
Interconnect Express

|C Complexity is increasing with advanced analog and digital architectures
Die and package architectures are evolving fast to enable low latency and high data throughput
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