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  Fabrication and characterization of 2D-triangular Josephson 

      Junction array and Hot electron Bolometer Mixer(I)   
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Abstract 
    In the first year period of the present 
three-year project, we have successfully 
demonstrated a viable process of fabricating 
micron-size YBCO thin film structures 
in-situ. The selective epitaxial growth (SEG) 
process can be briefly described as 
followings. A titanium layer (about 100 nm 
thick) is deposited (by either sputtering or 
e-beam evaporation) on the single crystalline 
ceramic substrates. The Ti-layer is then 
patterned into desired device structure either 

by wet etching or reactive ion etching 
technique. The patterned substrate is then 
used as the growth template for YBCO films 
deposited by pulsed laser deposition. The 
preliminary results showed that, for films 
grown on areas covered by Ti pattern, the 
grain morphology is very rough and not 
superconducting. Whereas, for films 
deposited directly on the exposed substrate 
area, the microstructure is very smooth and 
superconductivity is obtained in-situ. To us, 
this is indeed a very encouraging result. It 
implies that the shortcomings of patterning 
direcly on YBCO films (that we have been 
encountering and trying to overcome very 
hard over most period of last year) can be 
completely avoided. We believe this would 
become the major breakthrough for preparing 
the device structures proposed in the present 
three-year project. 

Keywords:  
YBCO superconducting films; selective 
epitaxial growth; in-situ formation of 
micro-sized structure; Titaniumlayer 
patterning.�
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Selective epitaxy of patterned YBCO structures on Ti-masked substrates 
 

J.Z. Lin (���), Y.K. Cheng (���), Y.C. Chuang (��	), S.P. Chen (
��), W.J. Huang, J.Y. Juang, 

K.H. Wu, T.M. Uen, and Y.S. Gou 

Department of Electrophysics, National Chiao-Tung University, Hsinchu, Taiwan, Republic of China 
 

 
One o f the key obstacles o f fabricating YBCO structures with feature sizes in the submicron range is the 

inevitable fatal damage commonly encountered in various etching and patterning processes. Here we present 
results of a recently developed process which could be viable o f making YBCO superconducting thin films with 
desired feature sizes and structures in-situ. Electron beam evaporated and r f-sputtered titanium films (about a 

few tens of nanometers thick) on single substrates of SrTiO3 and MgO were first patterned and etched by usual 
photolithography processes to create Ti-masked substrates. The YBCO films were subsequently deposited by 

pulsed laser deposition. The resultant films show excellent in-situ superconductivity in areas without Ti coverage.    
Whereas in areas covered by Ti the films appeared to be transparent, instead of shining blackish appearance as 

expected for superconducting YBCO, and no sign of superconductivity was observed. In addition, the boundary 
between those two areas appears to be very sharp and well defined by the underlying pattern of the titanium layer.  

The results indicate that well-behaved selective epitaxial growth prevails. Detailed results on the microstructure 
and superconducting property characterizations of micron-sized selective epitaxial structures will be presented. 

The nature and possible mechanisms responsible for the observed selective epitaxy will be discussed, as well.  
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