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2 Module development (inverter etc.) 
SiC single crystal 

Power Electronics 

 Consistent R&D on SiC devices for more than 30 years 
 Accelerating application for products with pilot production of SiC 
devices 
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Systems	

Device chip fabrication	

Vertical alliance in TPEC 

Evaluation	

Manufacturing line of trial SiC devices	

Device chips	

Trial parts	

Trial Modules	
Evaluation	

Trial device chips	

Trial modules	

Parts	Evaluation	

Evaluation	
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Tsukuba	  Power	  Electronics	  Constella4on	  
	  (TPEC)	



Tsukuba	  Power	  Electronics	  Constella4on	  
	  (TPEC)	
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Funds, human 
resources, 

materials, and 
facilities	

New business	

Shorten the R&D 
period by sharing 

technologies. 

R&D 
subjects 

R&D cost-sharing is effective 
to reduce possible 

technological and business 
risks.  

Talent 
training 

AIST is working as 
an innovation hub. 

Private companies	

Universit
ies 
& 

public 
institutes	

Companies: materials,  
device, equipments, and 

application manufacturers	
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Power Electronics 
Road map of SiC power electronics technology 

Sublimation growth  
(4 inch) 

2005	 2010	 2015	 2020	

Device 

Wafer 

EV/HEV, Railway,  
Industrial machine	

1st generation	  

1st generation 

1st generation 

10W/cｍ3 

2nd generation	  	  

2nd generation 

2nd generation 

25W/cｍ3 

New Material Power 
Semiconductor Project 

(METI) 

Funding Program for World-
Leading Innovative R&D on 

Science and Technology 

3rd generation 

3rd generation 

3rd generation 

50W/cm3 

Sublimation growth (6 inch) 
Thick and  high purity epitaxial layer 

Sublimation growth (8 inch) 
Liquid phase growth, etc. 

Medium-voltage(1KV class) 
devce 

High-voltage  
(5KV class) device 
High reliability 

High temperature operation 
(250℃ class)  
High functionality 

Ultra high-voltage (10KV 
～ )  
bipolar action 
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Fiscal year 

TPEC 
 
	

Electric Power 
Network	

System 


