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Abstract: 
Tools health and Process health are the primary goals for 

FDC and APC implementations in the Fab environment. The 
successful implementations of FDC and APC rely upon 
process and equipment engineers’  domain knowledge. From 
Figure 1, the next step for quality evolution is to utilize the 
knowledge-based system to accumulate and share the domain 
knowledge within the Fab environment in order to improve 
the productivities and efficiencies of Fab operations.  
 

FDC is very effective in detecting tool/equipment faults. 
However, the corrective actions still rely upon engineers to 
perform the tasks. The time delay between the faults 
discovery and problems being fixed is a function of the 
engineers’  expertise and experience. In order to shorten the 
time delay mentioned above, knowledge-based systems are 
needed to assist engineers to perform the tasks in the shortest 
time possible.  

 
The proposed knowledge-based system called 

Prognostic/Diagnostic Health Management System (PHM) 
consists of many diagnostic rules to help the engineer 
drilldown to the root causes in a matter of minutes instead of 
hours. Moreover, the prognostic rules implemented from the 
equipment vendor or experienced engineers can predict the 
upcoming faults to reduce tools/equipment downtime. 
Mahalanobis multivariate analysis was used for faults 
detection. Detailed implementation for faults detection and 
classification will be presented. Figure 2 shows PHM-Equip 
Real time Monitor and Diagnostic Results. The health index 
indicates the severity of the faults. Figure 3 shows the 
implementations of Fab-wide PHM systems.  

 
The integrated PHM system called PHM INT consists of 

three subsystems (i.e. PHM-Equip, PHM-APC and PHM- 
BE). PHM-Equip subsystems with built-in database and 
knowledge base are designed for tools/equipment health 
management, PHM-APC subsystems for linking PHM-Equip 
subsystems and current APC systems. An example of this 
implementation is the integration of Recipe Management 
system with PHM-Equip to achieve the SEMI E126 and 
SEMI E133 (The Process Control System (PCS)) standards 
for recipe download verification. PHM-BE is designed for 
backend operations such as PHM-Etest for process health 
management and KGD (Known Good Die) applications with 
Wafer Electrical Test data, PHM-DDR for Defect Density 

Reduction and PHM-BEST for Back End Wafer Sort and 
Final Test operations. 

 
An example of failing oxygen sensor prognostic rule 

implementation to demonstrate the effectiveness of the PHM 
system is given in Figure 4 and 5; this approach will be 
described in detail in this presentation. The user-friendly rules 
development and test environment will also be demonstrated. 

 
Yield loss due to equipment malfunction can be easily 

traced back without using Equipment Commonality data 
mining analysis. Equipment malfunction root causes pareto 
analysis will help engineers improve equipment efficiency 
and reliability. 

 
With the implementation of proposed PHM system as 

shown in Fig. 3, domain knowledge stored in the PHM-Equip 
and PHM-APC subsystems will feed forward and feed 
backward through the entire process flow. For example, 
device information from the PHM-BE subsystems will be 
easily shared with process and equipment engineers. 
Likewise, equipment and process information from PHM-
Equip and PHM-APC subsystems can also be shared with 
Device and Test engineers to achieve a Fab-wide 
collaboration environment.  

 
Suggested Conference Session Areas: Future APC/FDC 
needs and requirements 
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Figure 1 The Evolution of Quality Curve Figure 2 PHM-Equip Real time Monitor and Diagnostic Results 

 
 

Figure 3: Components of a Fab-wide PHM Systems 
An Integrated Environment for Sharing Device Information and Process Information 

 
Normal Oxygen Sensor 

 
Figure 4 PHM Prognostic Rule Example 

 
Failing Oxygen Sensor 

 
Figure 5 Oxygen Sensor Chart 

 
 
 


