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Interferometric Lithography 
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Burckel et al, JVST B, 28, C6P14 (2010). 



Sub-Micron 3D Resist Patterns 

Via Interferometric Lithography 
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Synthesis Route to Amorphous Carbon: 

Pyrolysis of Organic Polymers 
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Visual History and  

Properties of Pyrolyzed Resist 
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Conversion of 2-D Resist Structure  to 

2-D Carbon Structure 
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Vertical vs. Horizontal Shrinkage 
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Burckel et al, Small, 5, pp2792-2796 (2009). 
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Electrodeposition Conditions 

Impact Nanoparticle Morphology 

Pd Nanocrystals 



Interferometrically Patterned Carbon 
Carbon  

Photonics 
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Raman Spectroscopy of Pyrolyzed Resist 
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Modification of Carbon Scaffold: PVD 

Pt sputtered @ 1A/s 

Pt deposition occurs  
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3-D Few-Layer 

Graphene 

Xiao et al, ACS Nano, 6, pp. 3573-3579 (2012). 



3D Graphene From Nickel Foam 

Chen et al. Nature Materials, 10, pp 424-428 (2011) 
Cao et al. Small, 7, pp 3163-3168 (2011) 



Chemical Conversion to Graphene 



SEM Images of Conversion Steps 
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Xiao et al, ACS Nano, 6, pp. 3573-3579 (2012). 



SEM Images of 3D Graphene 
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Intermediate Chemical Conversion 
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Confirmation 3D Graphene: XPS 



3D Graphene: Micro-Raman 



 

• Lithographically structured pyrolyzed carbon provides a path toward 

    leveraging inherent physical properties of elemental carbon in  

    technologically relevant applications. 

 

• Lithographically patterned carbon structures can be modified either 

electrochemically or through PVD to create a variety of sensor platforms. 

 

• 3D amorphous carbon can be converted to 3D few layer graphene chemically 

 

•Carbon diffuses through nickel shell, completely trading places, and reorients from 

sp3 bonded carbon into sp2 bonded carbon. 
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Nearly Atomically Smooth Surface 

Ultra small, uniform NP formation 
Smoothness of bare carbon –  

no preferential nucleation sites  

Burckel et al, Small, 5, pp2792-2796 (2009). 



Deposition from  

Aqueous Solution 
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Impact of Carbon Hydrophobicity 
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Composite Electrodes:Coating  

Carbon Scaffold w/ Conducting Polymers 
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Deposition of Bithiophene 

BTP Coated Bare Carbon 

Scale Bar = 250 nm 


