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CLAIMS 

1. A monitoring apparatus for monitoring at least one processing tool during 

processing of an effluent stream from a semiconductor processing tool, the 

monitoring apparatus comprising: 

reception logic circuitry configured to receive processing characteristic 

data generated by the at least one processing tool during the processing of the 

effluent stream; 

segregation logic circuitry configured to segregate the processing 

characteristic data into contributing processing characteristic data associated 

with contributing periods which contribute to a condition of the at least one 

processing tool and non-contributing processing characteristic data associated 

with non-contributing periods which fail to contribute to the condition of the at 

least one processing tool; and 

fault logic circuitry configured to:  

determine a status of the condition by utilizing the contributing 

processing characteristic data and excluding the non-contributing 

processing characteristic data; and 

provide an indication of an estimated number of contributing 

periods until the contributing processing characteristic data crosses a fault 

threshold. 

2. The apparatus of claim 1, wherein the contributing periods comprise periods 

when active semiconductor processing occurs and the non-contributing periods 

comprise periods when no active semiconductor processing occurs. 

3. The apparatus of claim 1, wherein the contributing periods comprise periods 

when deposition occurs and the non-contributing periods comprise periods when 

no deposition occurs. 

4. The apparatus of claim 1, wherein the segregation logic circuitry is configured to 

identify the contributing periods and the non-contributing periods by at least one 

of comparing the processing characteristic data with a threshold amount, 

detecting an amount of deviation and pattern matching. 
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5. The apparatus of claim 1, wherein the fault logic circuitry is configured to 

combine contributing processing characteristic data from the contributing periods 

to provide combined contributing processing characteristic data. 

6. The apparatus of claim 5, wherein the fault logic circuitry is configured to 

extrapolate the combined contributing processing characteristic data to estimate 

future contributing processing characteristic data. 

7. The apparatus of claim 5, wherein the fault logic circuitry is configured to 

extrapolate said combined contributing processing characteristic data to estimate 

future contributing processing characteristic data using an estimating model. 

8. The apparatus of claim 7, wherein the estimating model is operable to 

extrapolate the combined contributing processing characteristic data to estimate 

future contributing processing characteristic data using at least one of a linear 

regression, a polynomial regression, a differential proportional calculation, an 

integral based calculation, Kalman filtering, particle filtering and case-based 

reasoning for a first period and another at least one of the linear regression, the 

polynomial regression, the differential proportional calculation, the integral based 

calculation, Kalman filtering, particle filtering and case-based reasoning for a 

second period. 

9. The apparatus of claim 7, wherein the estimating model is operable to calibrate 

recursively using a difference between the future contributing processing 

characteristic data and subsequently-received processing characteristic data. 

10. The apparatus of claim 5, wherein the fault logic circuitry is configured to apply a 

time-based correction factor to the future contributing processing characteristic 

data during non-contributing periods. 

11. The apparatus of claim 5, wherein the fault logic circuitry is configured to 

determine a fault condition when the future contributing processing characteristic 

data crosses a fault threshold. 
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12. The apparatus of claim 5, wherein the fault circuitry is configured to identify a 

fault condition when the non-contributing processing characteristic data deviates 

by more than a selected amount during the non-contributing periods. 

13. A method of monitoring at least one processing tool during processing of an 

effluent stream from a semiconductor processing tool, the method comprising: 

receiving processing characteristic data generated during the processing 

of the effluent stream; 

segregating the processing characteristic data into contributing processing 

characteristic data associated with contributing periods which contribute to a 

condition of the at least one processing tool and non-contributing processing 

characteristic data associated with non-contributing periods which fail to 

contribute to the condition;  

determining a status of the condition by utilizing the contributing 

processing characteristic data and excluding the non-contributing processing 

characteristic data; and 

providing an indication of an estimated number of contributing periods until 

the contributing processing characteristic data crosses a fault threshold. 

14. A computer program product comprising instructions that, when executed, 

cause a computer to: 

receive processing characteristic data generated during the processing of 

the effluent stream; 

segregate the processing characteristic data into contributing processing 

characteristic data associated with contributing periods which contribute to a 

condition of the at least one processing tool and non-contributing processing 

characteristic data associated with non-contributing periods which fail to 

contribute to the condition; and 

determine a status of the condition by utilizing the contributing processing 

characteristic data and excluding the non-contributing processing 

characteristic data; and 
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provide an indication of an estimated number of contributing periods until 

the contributing processing characteristic data crosses a fault threshold. 

15. The method of claim 13, wherein the contributing periods comprise periods 

when active semiconductor processing occurs and the non-contributing 

periods comprise periods when no active semiconductor processing occurs. 

16. The method of claim 13, wherein segregating the processing characteristic 

data comprises identifying the contributing periods and the non-contributing 

periods by at least one of comparing the processing characteristic data with a 

threshold amount, detecting an amount of deviation and pattern matching. 

17. The method of claim 13, wherein determining the status of the condition 

comprises combining contributing processing characteristic data from the 

contributing periods to provide combined contributing processing 

characteristic data. 

18. The method of claim 17, wherein determining the status of the condition 

comprises extrapolating the combined contributing processing characteristic 

data to estimate future contributing processing characteristic data using an 

estimating model. 

19. The method of claim 18, wherein the estimating model is operable to 

extrapolate the combined contributing processing characteristic data to 

estimate future contributing processing characteristic data using at least one 

of a linear regression, a polynomial regression, a differential proportional 

calculation, an integral based calculation, Kalman filtering, particle filtering 

and case-based reasoning for a first period and another at least one of the 

linear regression, the polynomial regression, the differential proportional 

calculation, the integral based calculation, Kalman filtering, particle filtering 

and case-based reasoning for a second period. 


