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A Fine Manipulator with Compliance for Wafer Probing System

Kee-Bong Choi*, Soo-Hyun Kim*, Yoon Keun Kwak*

ABSTRACT

A six DOF fine manipulator based on magnetic levitation is developed. Since most of magnetic levitation
systems are inherently unstable, a proposed magnetically levitated fine manipulator is implemented by use
of an antagonistic structure to increase stability. From mathematical modeling and experiment, the equa-
tions of motion are derived. In addition, a six DOF sensing system is implemented by use of three 2-axis
PSD sensors. A model reference-H_controller is applied to the system for the position control. In applica-
tion of the fine manipulator, a wafer probing system is proposed to identify nonfunctional circuits. The
probing system requires compliance to avoid destruction of DUT(device under test). A feedforward-PD con-
troller is carried out to offer one DOF compliance to the fine manipulator. The performances of the con-
trollers are presented by the terms of the position accuracy, the settling time and the force accuracy.

Key Words: Magnetic Levitation (27154, Fine Manipulator (2% Wy &dolg),
Antagonistic Structure (A8H2), PSD Sensor (PSD Al4), MR-H_controller(2971&- H, A 17]),
Wafer Probing System (sllo]3 &3 A]2"), Compliance (FZ2o|d~)
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Table 1 Specification of the system

Parameter or constant Value

manipulator size 96 mm x 96 mm x 94 mm

b 40 mm
c 28.5 mm
e 25 mm
m 166 g
L 0.00034 kg ni°
A 0.00033 kg n’
L 0.00053 kg m’
Kan 20.7 N/m
K 37.0N/m
Kine 0.24 N/A
Kia 0.71 N/m
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Fig. 9 Experimental results of pesition control by MR-H
controller
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Table 3 Performance of the system by use of MR-H_ controller

Standard deviation
Axis Rising time  Settling time  in steady-state

©) () (wmor x10° °)
x 0.036 0.056 0.23
y 0.036 0.056 0.18
z 0.036 0.061 0.27
v 0.034 0.061 0.27
"] 0.035 0.061 0.23
8 0.041 0.062 0.12
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