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Fig.1  Curves of displacement damage and helium concentration 
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Fig.2  TEM images showing the cross-sectional microstructure of 
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� 3  <=I 6H-SiCZ¦u TEMi°�de�± 

Fig.3  TEM images showing the cross-sectional microstructure of the irradiated and annealed 6H-SiC: (a) the morphology of bubble 

cluster lying on (0001) plane; (b) and (c) the morphology of bubble cluster lying on (11 2 0) plane viewed along [10 1 0] and 

[ 1 2 1 0] crystal axis, respectively; (d), (e) and (f) the models of bubble clusters in Fig.3a, 3b and 3c, respectively 
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� 4  6H-SiCRuZGHC3DEFi° 

Fig.4  SEM images showing the morphology of 6H-SiC surface: 

(a) as-irradiated; (b) and (c) annealed for 30 min at 1200 

and 1500 �, respectively; and (d) high magnification of 

rectangle area in Fig.4c 
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Microstructural Investigation of Single Crystal 6H-SiC Irradiated 

by He
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Abstract: The single crystal 6H-SiC was irradiated by 400 keV He

+

 ions with 1×10

16 

He

+

/cm

2

 fluence at 400 °C and then annealed for 30 

min at 1200 and 1500 °C. The microstructure was observed by transmission electron microscopy and scanning electron microscopy. 

Results show that only the damaged layer is observed and no visible helium bubbles are formed in SiC matrix after helium ion irradiation at 

400 °C. However, after annealing at 1200 °C for 30 min, platelet-like planar bubbles are formed in the irradiated region, which are distributed 

mainly on the (0001) plane and less on the (1120) crystal plane. There is no visible size defect formed on 6H-SiC surface after helium ion 

irradiation. But, blisters and craters are formed after annealing at 1200 °C for 30 min and become more severe with annealing temperature 

increasing. Some cracks are generated after annealing at 1500 °C. The mechanism of microstructural evolution was also analyzed. 

Key words: 6H-SiC; ion irradiation; helium bubble; annealing; microstructure 
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