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Materials engineered by layer-by-layer deposition
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





• Chemical compatibility
• Structural compatibilty
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Layered perovskites  
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 
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(a) Frank-Van der Merwe or layer-by-layer growth,
(b) step-flow growth, 
(c) Stranski-Krastanov growth, 
(d) Volmer-Weber growth.
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
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  



 



  

     
    
      
  
     

   
    
    

 
  


An ideal An ideal tooltool forfor ultrathinultrathin layerslayers (few u.c.) and (few u.c.) and 
interfacesinterfaces





    


   
  

  
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 


   


    




   

Science 313, 1942 (2006)Science 313, 1942 (2006)
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SuperconductingSuperconducting InterfacesInterfaces BetweenBetween InsulatingInsulating OxidesOxides
N. Reyren et al., Science 31 August 2007: Vol. 317. no. 5842, pp. 1196 - 1199



High-Temperature Superconductivity
(Moscow: Nauka, 1977)

From the Nobel Lecture (citing his
book)
“On the basis of general theoretical 
considerations, I believe at present that the 
most reasonable estimate is Tc 300 K. 
…omissis… In this scheme, the most 
promising materials – from the point of view of 
the possibility of raising Tc – are, apparently, 
layered compounds and dielectric–metal–
dielectric sandwiches…

And And nownow oxideoxide heterostructures heterostructures 
come!come!

    

Nobel Lecture, December 8, 2003
by

Vitaly L. Ginzburg

Ginzburg V L Phys. Lett. 13 101 (1964)
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    



Epitaxial relationship among the different 
constituent blocks of the (YSZ/SDC)N/STO/MgO
heterostructure.

   

XRD -2 patterns of several (YSZ/SDC)N/STO/MgO
heterostructures with approximately the same overall 
thickness but N ranging from 1 to 20 (fig.a. to fig.e.). A 
sketch of the heterostructure is shown at the top.
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

Recent developments in thin film growth techniques have 
opened new perspective for the deposition of heterostructures 
based on complex oxides.

This has made possible to engineer oxide heterostructures with 
novel and interesting physical properties.

Few examples were given

Chances are good that the field of “oxide electronics”, boosted 
by the large variety of oxide functional properties, will 
experience a fast development in the near future.


