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Claims 

 

1. Method for testing the stress robustness of a semiconductor substrate (1), 

comprising 

forming a nitride layer (2) on a surface (5) of the semiconductor substrate (1), the 

nitride layer (2) being directly deposited on the surface (5) of the semiconductor 

substrate (1) or on a native oxide layer that is interposed; 

cooling the semiconductor substrate (1) and the nitride layer (2); 

patterning the nitride layer into a patterned nitride (3) by photolithography including a 

step of reactive ion etching with ions produced from a gas which comprises hydrogen 

or a hydrogen compound or both;  

processing the patterned nitride (3) and the semiconductor substrate (1) at a 

temperature of not less than 800 °C and not more than 1300 °C in a nitrogen 

atmosphere to induce the formation of dislocations (4) at an interface between the 

patterned nitride (3) and the semiconductor substrate (1); and  

evaluating at least one property that is related to the formed dislocations (4). 

  

2. Method according to claim 1, wherein the gas consists of a mixture of CHF3, CF4 

and argon. 

 

3. Method according to claim 1, wherein the gas consists of a mixture of CHF3, CF4 

and oxygen. 

 

4. Method according to one of claims 1 to 3, comprising 

using x-ray topography or photoluminescence analysis for evaluating the at least one 

property that is related to the formed dislocations (4). 

 

5. Method according to one of claims 1 to 3, comprising 

evaluating the at least one property that is related to the formed dislocations (4) by 

optical or scanning electron microscopy; and 

before evaluating the at least one property that is related to the formed dislocations 

(4), removing the patterned nitride (3) from the semiconductor substrate (1) and 
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performing a delineation etch. 

 

6. Method according to one of claims 1 to 5, comprising 

using a rapid thermal process or a batch furnace process for processing the patterned 

nitride (3) and the semiconductor substrate (1). 

 

7. Method according to one of claims 1 to 6, wherein the at least one property that is 

related to the formed dislocations (4) is a dislocation density and/or a dislocation 

propagation length. 

 




