
 

Motivation 

←← 

←← 
High quality template for subsequent 
deposition of YGBCO films, lattice mismatch   
-0.52% 

Tri-layer structure ←← To inhibit thickness effect 

80 nm STO inter-layer ←← Former experiment 

Asymmetrically ←← 
Bottom-layer may have influence on the 
whole sample’s superconducting property 

Pulsed Laser Deposition 
(PLD) 

←← 
High deposition rate and capability of 
stoichiometric transfer materials from target 
to substrate 
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Method 

Fig. Basic structure of YGBCO coated conductor.  

 Structure of samples 

Fig.2 Sketch of the pulsed laser deposition system.  

 Pulsed Laser Deposition (PLD) system 

 Detail information of samples 

   When depositing the tri-layer structure, a multi-step deposition process 

was used, in which the thickness of the superconducting layer was increased 

by additional deposition cycles. In each standard cycle, the thickness of the 

deposited YGBCO layer was approximately 240 nm.   

   Hence, the deposition of the tri-layer structure in S1 consisted of one 

standard cycle as the bottom-layer, and two standard cycles as the upper-

layer, while S2 had an opposite deposition process.  

   The thicknesses of the whole YGBCO superconducting layer of the two 

samples were both 720 nm. The thickness of the STO inter-layer was 80 nm, 

based on former experiment results. 

Conclusion 

 

Results and Discussion 
 Microstructure analysis 

Peak shift Internal residual stress 
Possible growth model 

Fig. Schematic diagram of possible growth 

model for bottom layers in different thickness. 

Almost no peak shift No internal residual stress 

(a) 240 nm-thick bottom-layer  
      of S1 

(b) 480 nm-thick bottom-layer 
      of S2   

(c ) S1 (d) S2 

 Surface morphology (SEM) 

Smoother Similar 

 Superconducting properties 

Fig. Temperature dependence of ac susceptibility for 

samples with different thickness of bottom-layer.  

S2 has better microstructure and 
better surface morphology 

• Lower temperature 
• Longer coherence 

length 
• More small-scale 

(~100 nm) defects 
act as pinning 
centers in S2 

Fig. XRD patterns of the bottom-layer of the samples. (a) θ-2θ scans of  the samples;(b) magnification 

of  YGBCO (005) peak. 

Fig. XRD patterns of the samples. (a) θ-2θ scans of  the samples;(b) magnification of  YGBCO (005) 

peak. 


