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Agenda 

¸From 2D to 3DIC Design 

¸TSMC CoWoStm  Test Vehicle Platform 

¸Design Challenges in 3DIC 
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SoC Integrations Trend  
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¸As Mooreôs law predicted, semiconductors density 

doubled every two years in last two decades  

¸Logic die can host more and more functions  

From Wikipedia, the free encyclopedia, Author: Wgsimon  
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Trend for Future SoC Partition 
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¸Driven by Cost & Yield   

¸Driven by bandwidth, power and form factors  
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System Packaging Evolution Trend 

Single-die Flip-chip 

PoP 

Flip-chip MCM 

Fan-In WLP Fan-Out WLP 

Interposer 

Vertical 3D-IC 

2 



TSMC Property 

©  2011 TSMC, Ltd 

6 

©  2014 TSMC, Ltd 

3D IC Design Paradigm 

Partners  & 

Eco systems 
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CoWoS Technology 

Technology Optimization 
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¸ Integrate multiple chips into one single package using a sub-

micron scale silicon interface (interposer) 

   CoWoS   chip 
chip 

chip chip 

chip 
chip 

PCB 
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Tighter integration 
Cross section view of CoWoS system 

¸ Collaborate with customers to shorten time to market 

Si-Interposer 

C4 bump 
TSV 
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2D - 3D Improvements 

¸ Provide wider interface, boost performance  

Â 2x HBM stack,  BW up to 256GB/s    

¸ Save space, wiring distance  and power 

Â Est. each HBM ~3.5W, total power ~7W  

Â PCB area reduction from 120x120mm to 40x40mm     

   CoWoS   

8GByte GDDR5 + GPU on 40x40mm substrate 

PCB area ~12cmx12cm  

8 GDDR5  BW=192GB/s, Power 42W  

  

GPU (10x18mm) with 2 HBM stack on interposer   40x40mm 

substrate   

2 HBM, 8 die total, 8GByte, BW 256GB/s, Est. power 7W   
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High end Graphic Card Example 
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CoWoS Platform Test Chip with WideIO 

DRAM  
¸ Integration of third party die on interposer 

Â Logic die (40nm) 

Â TSMC DRAM (40nm) 

É 1GHz/1024bits (128 GB/s) 

Â JEDEC Wide-I/O  die  

É 200MHz/512bits (12.8 GB/s) 


