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CLAIMS 

 

1. A method of manufacturing a semiconductor structure comprising a (001) 

oriented zincblende structure group III-nitride layer, the method including the steps: 

providing a silicon substrate; 5 

providing a 3C-SiC layer on the silicon substrate; 

growing a group III-nitride nucleation layer; 

carrying out a nucleation layer recrystallization step; and 

depositing and growing the zincblende structure group III-nitride layer by MOVPE 

at temperature T3 in the range 750-1000 ºC, to a thickness of at least 0.3µm. 10 

 

2. A method according to claim 1 wherein the group III-nitride nucleation layer is a 

zincblende structure group III-nitride nucleation layer. 

 

3. A method according to claim 1 or claim 2 wherein, before growing the group III-15 

nitride nucleation layer, subjecting the 3C-SiC layer to a nitridation step at a temperature 

T1 in the range 800-1100 ºC. 

 

4. A method according to any one of claims 1 to 3 wherein the group III-nitride 

nucleation layer is grown at temperature T2 in the range 500-700 ºC. 20 

 

5. A method according to any one of claims 1 to 4 wherein the group III-nitride 

nucleation layer is grown to a thickness of greater than 3 nm and not more than 100nm. 

 

6. A method according to any one of claims 1 to 5 wherein the group III-nitride 25 

nucleation layer is grown to a thickness in the range 10-50nm. 

 

7. A method according to any one of claims 1 to 6 wherein, in the step of depositing 

and growing the zincblende structure group III-nitride layer, the reactor pressure is not 

more than 500 Torr.   30 
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8. A method according to any one of claims 1 to 7 wherein, in the step of depositing 

and growing the zincblende structure group III-nitride layer, the reactor pressure is not 

more than 300 Torr.   

 5 

9. A method according to any one of claims 1 to 3 wherein, in the step of depositing 

and growing the zincblende structure group III-nitride layer, the V-to-III ratio is not more 

than 300.   

 

10.   A method according to any one of claims 1 to 9 wherein V-to-III ratio is not more 10 

than 150.   

 

11. A method according to any one of claims 1 to 10 wherein temperature T3 is in the 

range 800-920 ºC. 

 15 

12. A method according to any one of claims 1 to 11 wherein temperature T3 is in the 

range 820-890 ºC. 

 

13. A method according to any one of claims 1 to 12 wherein the group III-nitride 

layer is a InxAlyGa1-x-yN based layer, where 0≤x≤1, 0≤y≤1. 20 

 

14. A method according to any one of claims 1 to 13 wherein the silicon substrate has 

a diameter of at least 100mm. 

 

15. A semiconductor structure comprising a zincblende structure group III-nitride 25 

layer, wherein: 

the group III-nitride layer has a thickness of at least 0.3 µm; and 

the group III-nitride layer is monocrystalline zincblende structure group III-nitride 

to the extent that when the group III-nitride layer is subjected to XRD 

characterization, the intensity I10-11 attributable to wurtzite structure group III-30 
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nitride 10-11 reflections and the intensity I002 attributable to zincblende structure 

group III-nitride 002 reflections satisfy the relation: 

������
���� ≤ 0.05 

 

16. A semiconductor structure according to claim 15 wherein the intensity I10-11 5 

attributable to wurtzite structure group III-nitride 10-11 reflections and the intensity I002 

attributable to zincblende structure group III-nitride 002 reflections satisfy the relation: 

������
���� ≤ 0.01 

 

17. A semiconductor structure according to claim 16 wherein the intensity I10-11 10 

attributable to wurtzite structure group III-nitride 10-11 reflections and the intensity I002 

attributable to zincblende structure group III-nitride 002 reflections satisfy the relation: 

������
���� ≤ 0.005 

 

18. A semiconductor structure according to any one of claims 15 to 17 wherein the 15 

intensity I10-11 attributable to wurtzite structure group III-nitride 10-11 reflections and the 

intensity I002 attributable to zincblende structure group III-nitride 002 reflections are 

determined by two dimensional reciprocal space mapping, to form a measured reciprocal 

space map, encompassing the expected reflections of zincblende structure group III-

nitride 002 and wurtzite structure group III-nitride 10-11. 20 

 

19. A semiconductor structure according to claim 18 wherein the intensity I10-11 

located at a position in reciprocal space attributable to wurtzite structure group III-nitride 

10-11 reflections are caused by stacking faults formed on {111} facets of zincblende 

structure group III-nitride, evidenced by elongate streaks in the measured reciprocal 25 

space map between the reflections of zincblende structure group III-nitride 002 and the 

expected wurtzite structure group III-nitride 10-11 reflections. 
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20. A semiconductor structure comprising a zincblende structure group III-nitride 

layer, wherein: 

the group III-nitride layer has a thickness of at least 0.3 µm; and 

the group III-nitride layer is monocrystalline zincblende structure group III-nitride 

to the extent that when the group III-nitride layer is subjected to XRD 5 

characterization, the relative volume proportions of zincblende structure group III-

nitride Vzb and wurtzite structure group III-nitride Vwz satisfy the relation: 

��

�
� ≤ 0.05 

where Vwz is assessed on the basis of wurtzite structure group III-nitride 1-103 reflections 

and Vzb is assessed on the basis of zincblende structure group III-nitride 113 reflections 10 

according to: 
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where: 

Vuczb is the volume of the zincblende structure group III-nitride unit cell  

Vucwz is the volume of the wurtzite structure group III-nitride unit cell 15 

F113 is the structure amplitude of the zincblende structure group III-nitride 113 reflections 

F1-13 is the structure amplitude of the wurtzite structure group III-nitride 1-103 reflections 

2θ113 is the 2θ angle for the zincblende structure group III-nitride 113 reflections 

2θ1-13 is the 2θ angle for the wurtzite structure group III-nitride 1-103 reflections 

I113 is the integrated intensity of the zincblende structure group III-nitride 113 reflections 20 

I1-13 is the integrated intensity of the wurtzite structure group III-nitride 1-103 reflections. 

 

21. A semiconductor structure according to claim 20 wherein the relative volume 

proportions of zincblende structure group III-nitride Vzb and wurtzite structure group III-

nitride Vwz satisfy the relation: 25 

��

�
� ≤ 0.01 
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22. A semiconductor structure according to any one of claims 15 to 21 wherein the 

zincblende structure group III-nitride layer is (001) oriented. 

 

23. A semiconductor structure according to any one of claims 15 to 22 wherein the 

zincblende structure group III-nitride layer has a reflective layer interposed between the 5 

zincblende structure group III-nitride layer and a substrate. 

 

24. A semiconductor structure according to any one of claims 15 to 23 wherein the 

zincblende structure group III-nitride layer has dimensions, in two directions orthogonal to 

each other and to the thickness direction, of at least 1mm. 10 

 

25. A semiconductor device incorporating a semiconductor structure according to any 

one of claims 15 to 24, wherein the semiconductor device is selected from the group 

consisting of: a light emitting diode (LED); a laser; a diode; a transistor; a sensor. 

 15 

 

 

 


