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Online estimation of time-varying metrology delay and
run-to-run control co-design
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Abstract: Run-to-run (R2R) control has been widely used in the semiconductor manufacturing processes. The core of
the algorithm is to obtain the process output at previous runs. Restricted by the measurement tool and cost, it is impossible to
obtain the quality data timely. We propose an estimation algorithm for estimating the time-varying metrology delay by using
the Bayesian statistical analysis. Firstly, we analyze the logical relationship among the wafer quality, the real measurement
time-delay, the estimated measurement time-delay and the drift of the process. The wafer quality data is divided into two
parts and put in two adjacent moving windows according to the wafer manufacturing sequence. Then, the occurrence
probability of the time-varying metrology delay is determined based on the value of Bayesian posterior probability in the
second moving window. The delay value is calculated by a trial and error method. On this basis, the delay compensation
value for the R2R controller is determined, the control value of the manufacturing process is adjusted accordingly, and the
quality of product is improved. The simulation example validates the efficacy of the proposed algorithm.
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