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Source: Gartner 2023

$600M
2022

>$1T
Growing almost 
double by 2030

PC Era Smartphone Era Data Center Era AI Era

$205M
2000

Semiconductor Industry Landscape



Scaling for AI Era
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bandwidth leads 
to low system 
utilization. 
 Optimizing new 
architecture and 
integration 
technologies

� AI drives new architecture integration ( Logic, Memory)
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Monothetic Chip: Scale SoC & 
Homogenous one die in a package

Off-package interconnect + simple package

Chiplets and Heterogeneous Integration
� Drivers for on-package Chiplets---IP reuse, higher performance, higher yield and Lower cost 
� Chiplets---Disaggregation & Integration

Chiplet: Split SoC & Heterogeneous multiple dies in a 
package

On-package interconnect + more complex packages



Chiplets – Complex Integration Workflow 

Design &
Verification

Customer
Specification

Assembly
Packaging & 
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Foundry
System

Software
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Product

codesign

physical modularity

Functional modularity

additional constraints 
with chiplets

Key factors for more complex
• Functional modularity
• Physical modularity
• Interconnect
• Packaging
• Test and operations
• Supply chainChiplets

Holistic 
Design
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Chiplets Design Ecosystem
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CXL/ PCIe/ CPU-CPU 
(Electrical/ Optical/ …)

DDR

Package Level 
Integration

On-die 
Integration

❑ Seamless Integration from Node/Board 🡪 Package 🡪 On-die
❑ Standardization for Chiplets D2D and interoperation ( BoW, UCIe, OpenHBI) 
❑ Same Software, IP, and Subsystem to build scalable solutions

ISSCC 2024 - Forum F1.6: Innovations in Chiplet Interconnects, Protocols and the Path to Standardization 6
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         Design Rule Improvement for Higher Performance
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ASE Packaging Technology for Heterogeneous Integration
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ASE Integrated Design Ecosystem (IDE)
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ASE Design Turkey Solution 



Key Takeaways 
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Thank you


