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Method and Apparatus for the Monitoring and Control of a 
Semiconductor Manufacturing Process 

Cross-reference to Related Applications 

[0001] This is a Continuation Application of International Application No. 

PCT/US03/29980, filed September 25, 2003, which relies for priority upon 

U.S. Provisional Application No. 60/414,425, filed September 30, 2002, the 

contents of both of which are incorporated herein by reference in their 

entireties. 

[0002] The present application is related to co-pending applications U.S. 

Continuation of PCT Application No. 10/951, 161, filed on September 28, 

2004, which relies for priority upon U.S. Provisional Application No. 

60/368, 162, filed on March 29, 2002; U.S. Continuation of PCT Application 

No. 10/966, 112, filed October 18, 2004, which relies for priority upon U.S. 

Provisional Application No. 60/374,486, filed on April 23, 2002; U.S. 

Continuation of PCT Application No. 10/987, 194, filed November 15, 2004, 

which relies for priority upon U.S. Provisional Application No. 60/383,619, filed 

on May 29, 2002; U.S. Continuation of PCT Application No. 11/025,227, filed 

December 30, 2004, which relies for priority upon U.S. Provisional Application 

No. 60/393,091, filed on July 3, 2002; and U.S. Continuation of PCT 

Application No. 11/025,396, filed December 30, 2004, which relies for priority 

upon U.S. Provisional Application No. 60/393,104, filed on July 3, 2002. Each 

of these applications is herein incorporated by reference in its entirety. 

Field of the Invention 

[0003] The present invention is related to semiconductor processing 

systems, particularly to semiconductor processing systems, which use 

Advanced Process Control (APC). 

Background of the Invention 

[0004] Computers are generally used to control, monitor, and initialize 

manufacturing processes. A computer is ideal for these operations given the 

complexities in a semiconductor manufacturing plant from the reentrant wafer 

flows, critical processing steps, and maintainability of the processes. Various 

input/output (1/0) devices are used to control and monitor process flows, 
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' U.S. Continuation Application of PCT/US03/29980 FUNK et al., atty. dkt. 017469-0314661 

wafer states, and maintenance schedules. A variety of tools exist in a 

semiconductor manufacturing plant to complete these complicated steps from 

critical operations such as etching, to batch processing, and inspections. Most 

tool installations are accomplished using a display screen that is part of the 

graphical user interface (GUI) of a control computer containing the installation 

software. Installation of a semiconductor-processing tool is a time consuming 

procedure. 

[0005] Semiconductor processing facilities require constant monitoring. 

Processing conditions change over time with the slightest changes in critical 

process parameters creating undesirable results. Small changes can easily 

occur in the composition or pressure of an etch gas, process chamber, or 

wafer temperature. In many cases, changes of process data reflecting 

deterioration of processing characteristics cannot be detected by simply 

referring to the process data displayed. It is difficult to detect early stage 

abnormalities and characteristic deterioration of a process. Oftentimes 

prediction and pattern recognition offered by advanced process control (APC) 

is necessary. 

[0006] Facility control is often performed by a number of different control 

systems having a variety of controllers. Some of the control systems may 

have man-machine interfaces such as touch screens, while others may only 

collect and display one variable such as temperature. The monitoring system 

must be able to collect data tabulated for the process control system. The 

data collection of the monitoring system must handle univariate and 

multivariate data, the analysis and display of the data, and have the ability to 

select the process variables to collect. Various conditions in a process are 

monitored by different sensors provided in each of the process chambers, and 

data of the monitored conditions is transferred and accumulated in a control 

computer. If the process data is displayed and detected automatically, the 

optimum process conditions of a mass-production line can be set and 

controlled through statistical process control (SPC) charts. Inefficient 

monitoring of a facility can result in facility downtimes that add to the overall 

operational cost. 
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