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Abstract 
Structural and electrical properties of 2inch free-standing GaN substrates grown by sodium (Na) 

flux method have been evaluated.  Two types of macroscopic defects with Na inclusions, which could 
be due to macrostep formation and abnormal crystal growth, were observed.  To understand effects 
of the defects on electrical properties of the substrate, characteristics of Schottky barrier diodes 
(SBD) directly fabricated on the substrate surface were investigated.  It was observed that 
breakdown voltages of the SBD were strongly influenced by the existence of the macroscopic defects 
in the substrates.  A diode with the highest breakdown voltage has ideal characteristics, which 
correspond well to the theoretical predictions.  
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価

 
 

CL DSD
50 μm DSD

1E+5 cm-2

7E+6 cm-2 106 cm-2

  
 

B SIMS
Na 4)

CL
NFx-GaN

10 100
SIMS

Na

  
 

 
NFx-GaN

5E+16 cm–3 n
SBD

NFx-GaN
SBD A 7 mm

A B 10 mm
B

200 μm Ni

I-V C-V

I-V
1 mA cm–2  
  

A B

B 120 V 140 V
A

40 V 80 V

140 V B 10%

 
20V

 V
1 mA cm–2

 

 

 

 

 

 

 

 

 

 

 

 

 



67

Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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