







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 31 August 2011



                    Synthesis, assembly and applications of semiconductor nanomembranes

                    	J. A. Rogers1, 
	M. G. Lagally2 & 
	R. G. Nuzzo3Â 



                    

                    
                        
    Nature

                        volumeÂ 477,Â pages 45â€“53 (2011)Cite this article
                    

                    
        
            	
                        16k Accesses

                    
	
                        595 Citations

                    
	
                            10 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Electronic devices
	Synthesis and processing


    


                
    
    

    
    

                
            


        
            Abstract
Research in electronic nanomaterials, historically dominated by studies of nanocrystals/fullerenes and nanowires/nanotubes, now incorporates a growing focus on sheets with nanoscale thicknesses, referred to as nanomembranes. Such materials have practical appeal because their two-dimensional geometries facilitate integration into devices, with realistic pathways to manufacturing. Recent advances in synthesis provide access to nanomembranes with extraordinary properties in a variety of configurations, some of which exploit quantum and other size-dependent effects. This progress, together with emerging methods for deterministic assembly, leads to compelling opportunities for research, from basic studies of two-dimensional physics to the development of applications of heterogeneous electronics.
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                    Figure 1: 
                        Unique physical properties in NMs.
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Figure 2: 
                          Representative routes for synthesizing inorganic monocrystalline semiconductor NMs.
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Figure 3: 
                          Inorganic monocrystalline semiconductor NMs in non-planar configurations.
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Figure 4: 
                        NMs of conjugated carbon and their synthesis using interfacial methods.
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Figure 5: 
                        Operation of elastomeric stamps for deterministic assembly of NMs, with examples of printed sparse arrays and multilayer assemblies.
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Figure 6: 
                        NMs as active materials in unusual electronic and optoelectronic devices.
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