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Outline: Wireless 3D NoC  

Å3D IC technologies 

ïWired approach vs. wireless approach 

ïInductive-coupling technology 
 

ÅDesign Examples 

ïMuCCRA-Cube 

ïCube-1 

ÅSimple wireless 3D NoC 

ïRing-based 3D network 

ïBubble flow control 

ÅCoC (Castle of Chips) 

ïLarge scale system by wireless links 

 

 



Design cost of LSI increasingé  

ÅSystem-on-Chip (SoC) 

ïRequired components are integrated on a single chip 

ïDifferent LSI must be developed for each application 

ÅSystem-in-Package (SiP) or 3D IC 

ïRequired components are stacked for each 

application 
SiP 

By changing the chips in a package, we can provide a wider 
range of chip family with modest design cost  



3D IC technology for going vertical 
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Microbump  

Through silicon via  

Capacitive coupling  

Inductive coupling  

Wired  Wireless  

Scalability  

Flexibility  
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Inductive coupling link for 3D ICs 

Stacking after chip fabrication  
Only know-good-dies selected  

More than 
3 chips  

Bonding wires for 
power supply 

Inductor for transceiver  
Implemented as a square coil 
with metal in common CMOS  

Not a serious problem. Only  
metal layers are occupied  

Footprint of inductor  



 Inductive-coupling I/F  An Example 
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Data link 
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Prof. Kurodaôs recent projects 

ÅNon-contact memory cards with wireless 
data/power supply [ Chung2012 ] 

ÅDigital Rosetta Stone [Yuan2010] 

ÅNon-contact Wafer-Level 
Testing[ Radecki2012] 

 

Today, I focused on joint project for 
developing systems using wireless 
inductive coupling. 



MuCCRA-Cube (2008) 
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Technology: 90nm, Chip thickness: 85um, Glue: 10um  
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2.5mm  

Inductive - Coupling 
Up Link  

Inductive - Coupling 
Down Link  

Å4 MuCCRA chips are stacked on a PCB board 

[Saito,FPLô09] 



MuCCRA-Cube using inductive coupling 

ÅMuCCRA: a dynamically reconfigurable processor 

ÅNumber of MuCCRA chips stacked in a package 

can be changed 
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MuCCRA-Cube: Application mapping 
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Left side PEs have uplinks  

Right side PEs have downlinks 



MuCCRA-Cube: Application mapping 
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ÅWireless links are used as packet switching 
network rather than static links 

Geyser-Cube 

CMA-Cube 

Inductive 
Coupling 

Ring based packet switching 
network is formed The number of accelerators can be 

changed. 



 

GeyserCUBE 



CMACUBE 
CMACUBE 


