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Flexible Electronics in Life 



Approach to Flexible Electronics 

 
 
 



Our Approach to Flexible Electronics 
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Carbon-Based Materials: CNTs 
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Highly Robust All-CNT Stretchable Transistors 

0->100% strain 



Carbon-Based Materials: Graphene 

• 

• 



Better Interaction between Carbon-Based Materials 



Graphene-CNT Stretchable Transistors 



Graphene toward Ideal Electronic Materials 



 

Importance of Controlled Fermi Level 



• 

• 

Design New n-type Dopant 



Process of Doping Graphene 



Transport Behavior Before and After n-doping 



UPS Study Before and After n-doping 
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Application 1: Inverter 



Application 2: p-n Junction 
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Fabrication of Graphene p-n Junctions 

• 
• 



Formation of p-n Junctions 



Photoresponse of p-n Junctions 

Photocurrent density 
(10-4A/cm2) † 

Photoresponsivity 
(mA/W) 

(5.50±0.47) 104 (1.20±0.11) ) 104 

• 
• 
• 



Transparent and Flexible IR Photodetectors 

• 
• 



Summary I 

• 
• 



Outline 



Why Bandgap? 

• 
• 



Bandgap in GNR 

Eg(eV ) =
0.8

w(nm)



Synthetic Approaches to GNRs — Bottom up 



DNA Bio-template to GNRs 

 



GNRs from DNA 



Electrospinning 

 

 

 



Electrospun Polymer to GNRs 

 

 

 



Overview of the GNRs - Morphology 

 

 



Overview of the GNRs – Electronic Properties 



Effect of Chemical Structure on the Graphitization Degree 
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Effect of Chemical Structure on the Graphitization Degree 



Summary II 

• 
• 



Conclusion 
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