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CLAIMS 

 

1. A method comprising: 

 identifying a node; 

 determining a hyper-cube associated with the node; 

 determining a hyper-sphere associated with the node and a size of the hyper-

cube; 

 identifying a location of a sample associated with data from a semiconductor 

processing equipment; 

determining whether the location of the sample is within the hyper-cube or the 

hyper-sphere; 

 determining, by a processing device, a class for the sample based on the 

determination of whether the location of the sample is within the hyper-cube or the 

hyper-sphere by assigning a lower confidence to the sample when the sample is 

located outside of the hyper-cube and within the hyper-sphere than when the sample is 

located inside of the hyper-cube; and 

providing a corrective action to the semiconductor processing equipment 

based on the determination. 

 

2. The method of claim 1, wherein the determining of the class for the sample 

comprises: 

 when the sample is located within the hyper-cube, identifying the sample as 

the class corresponding to the node. 
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3. The method of claim 1, wherein the lower confidence is based on a distance of 

the location of the sample from a side of the hyper-cube. 

 

4. The method of claim 1, wherein the determining of the class for the sample 

comprises: 

 when the sample is not located within the hyper-cube or the hyper-sphere, 

identifying the sample as an unknown class. 

 

5. The method of claim 1, wherein a radius of the hyper-sphere is based on a 

diagonal of the hyper-cube. 

 

6. The method of claim 1, further comprising: 

receiving a user-selection of an excursion; 

creating an excursion node for the excursion; 

determining an excursion hyper-cube for the excursion node; 

determining whether the location of the sample is within the excursion hyper-

cube about an excursion node origin; 

when the location of the sample is not within the excursion hyper-cube, 

determining whether the location of the sample is within an excursion hyper-sphere, 

wherein the excursion hyper-sphere has a radius equal to a diagonal of the excursion 

hyper-cube; and 

determining a likely sample class based on whether the location of the sample 

is within the excursion hyper-cube or the excursion hyper-sphere. 
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7. A system comprising: 

 a memory; and 

 a processing device, operatively coupled with the memory, to: 

 identify a node; 

 determine a hyper-cube associated with the node; 

 determine a hyper-sphere associated with the node and a size of the 

hyper-cube; 

identify a location of a sample associated with data from a 

semiconductor processing equipment; 

determine whether the location of the sample is within the hyper-cube 

or the hyper-sphere; 

determine a class for the sample based on the determination of whether 

the location of the sample is within the hyper-cube or the hyper-sphere by 

assigning a lower confidence to the sample when the sample is located outside 

of the hyper-cube and within the hyper-sphere than when the sample is located 

inside of the hyper-cube; and 

provide a corrective action to the semiconductor processing equipment 

based on the determination. 

 

8. The system of claim 7, wherein to determine the class for the sample, the 

processing device is further to: 

 when the sample is located within the hyper-cube, identify the sample as the 

class corresponding to the node. 

 

 



  
 
 -18- 
  

9. The system of claim 7, wherein the lower confidence is based on a distance of 

the location of the sample from a side of the hyper-cube. 

 

10. The system of claim 7, wherein to determine the class for the sample, the 

processing device is further to: 

 when the sample is not located within the hyper-cube or the hyper-sphere, 

identify the sample as an unknown class. 

 

11. The system of claim 7, wherein a radius of the hyper-sphere is based on a 

diagonal of the hyper-cube. 

 

12. The system of claim 7, wherein the processing device is further to: 

receive a user-selection of an excursion; 

create an excursion node for the excursion; 

determine an excursion hyper-cube for the excursion node; 

determine whether the location of the sample is within the excursion hyper-

cube about an excursion node origin; 

when the location of the sample is not within the excursion hyper-cube, 

determine whether the location of the sample is within an excursion hyper-sphere, 

wherein the excursion hyper-sphere has a radius equal to a diagonal of the excursion 

hyper-cube; and 

determine a likely sample class based on whether the location of the sample is 

within the excursion hyper-cube or the excursion hyper-sphere. 
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13. A non-transitory computer readable medium comprising instructions that, 

when executed by a processing device, cause the processing device to perform 

operations comprising: 

 identifying a node; 

 determining a hyper-cube associated with the node; 

 determining a hyper-sphere associated with the node and a size of the hyper-

cube; 

 identifying a location of a sample associated with data from a semiconductor 

processing equipment; 

determining whether the location of the sample is within the hyper-cube or the 

hyper-sphere; 

 determining a class for the sample based on the determination of whether the 

location of the sample is within the hyper-cube or the hyper-sphere by assigning a 

lower confidence to the sample when the sample is located outside of the hyper-cube 

and within the hyper-sphere than when the sample is located inside of the hyper-cube; 

and 

providing a corrective action to the semiconductor processing equipment 

based on the determination. 

 

14. The non-transitory computer readable medium of claim 13, wherein to 

determine the class for the sample, the operations further comprise: 

 when the sample is located within the hyper-cube, identifying the sample as 

the class corresponding to the node. 
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15. The non-transitory computer readable medium of claim 13, wherein the lower 

confidence is based on a distance of the location of the sample from a side of the 

hyper-cube. 

 

16. The non-transitory computer readable medium of claim 13, wherein to 

determine the class for the sample, the operations further comprise: 

 when the sample is not located within the hyper-cube or the hyper-sphere, 

identifying the sample as an unknown class. 

 

17. The non-transitory computer readable medium of claim 13, wherein a radius of 

the hyper-sphere is based on a diagonal of the hyper-cube. 

 


