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A Study on the PID Control Gain Selection Scheme of a
High-Speed/High-Accuracy position Control System
using Taguchi Method

Ho Joon Shin*, Ho Chel Chae**, and Chang Soo Han***

ABSTRACT

This paper presents a dynamic modeling and a robust PID controller design process for the wire bonder head assembly.
For modeling elements, the system is divided into electrical part, magnetic part, and mechanical part. Each part is modeled
using the bond graph method. The PID controller is used for high speed/high accuracy position control of the wire bonder
assembly. The Taguchi method is used to obtain the more robust PID gain combinations than conventional one. This study
makes use of an L18 array with three parameters varied on three levels. Results of simulations and experimental show
that the designed PID controller provides a improved ratio of signal to noise and a reduced sensitivity improved to the

conventional PID controller.
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Table 5. Ratio of signal to noise and error (Test)

Test Result
S/N[dB] Error{rad]
Initial 30.73429 0.012378
Optimal 40.51153 0.005083
Gain 9.77724 -0.007294
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