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A Study on the Modeling and Control of High-Speed/ High-A ccuracy

Position Control System
g ol 7, 8 F %

(Min-Gyu Pack and Chang-Soo Han)

Abstracts : This paper presents a dynamic modeling and a sliding mode controller for the high—speed/high—
accuracy position control system. The selected target system is the wire bonder head assembly which is used in
the semiconductor assembly process. This system is a reciprocating one around the pivot point that consists of
VCM (voice coil motor) as an actuator and transducer horn as a bonding tool. For the modeling elements, the sys—
tem is divided into electrical circuit, magnetic circuit and mechanical system. Each system is modeled using the
bond graph method and united into the full system. Two major aims are considered in the design of the controller.
The first one is that the horn must track the given reference trajectory. The second one is that the controller
must be realizable by using the DSP board. Computer simulation and experimental results show that the designed
sliding mode controller provides better performance than the PID controller.

Keywords : high—speed/high—accuracy position control system, wire bonder, sliding mode controller, VCM
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Fig. 1. The wire bonder head assembly.
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Fig. 2. Component diagram of the full system.
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B Flux density [T]

H Magnetic field intensity [A/m]

J Moment of inertia [Kg m?]

L FEASZ [HI

M DA (A

R A% [Ohm]

Rg : Magnetic reluctance of air gap [H™']

v A [V]

0] A& [Wh]

0 Angular measure [radian]

: 4% {rad/sec]

Br ¢ Residual flux density [T]

H. : Coercive force [A/m]

I : Length of the magnet [m]

An :  Area of the magnet [m?]

¢ - Flux of the magnet [Al
Mm @ Magnetization of the magnet [A]

le :  Length of the VCM coil in the air gap [m]
d; :  Distance between the the mass center

and the pivot [m]-

dg : Distance between the VCM and pivot [m]

Ao, . Positive coefficient in the nonlinear friction
Al . eq.

A Positive coefficient in the error surface eq.
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