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Image Measurement and Coplanarity Evaluation System for
Micro-probe Module Used in Wafer Testing
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Abstract - Wafer testing requires a probe card with
micro-probe module as a contact media between the test
machine and welding pads. Due to the complexity in IC
design and the narrow space of the welding pads, a high
density probing surface is formed by the group of the
needle tips. Flatness of the probing surface affects the
probing correctness significant; that is the coplanarity
error. Coplanarity control is a complicated problem.
Probing needle fabrication will cause a variation of
geometrical dimension. Assembling tolerance will affect
final position of the needle tip. Therefore, development
on the non-contact measurement system for coplanarity
evaluation is an important issue in micro-probe module
fabrication. This study applies 3-D optical image
microscope to catch the needle tips image and develops
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coplanarity evaluating program by the least squares
method. In order to achieve the goal of using the least
probe measuring point to derive a objective evaluating
results, this study uses ‘reverse engineering’
methodology to determine the flatness evaluating points
by data reduction process, and then to conduct local
analysis based on the plans of four divisions. The results
are also compared with the flatness in global analysis.
Next, according to probe measuring points after
reduction, the virtual surface of the probe needle tips are
reconstructed by Non-uniform B-Spline model and
NURBS model. After analyzing the geometrical
characteristic of the constructed model, the plane
condition of the probe needle virtual plane can be
determined and evaluate the coplanarity error of the
probing surface.

Keywords: Micro-probe module, Optical image
measurement, Coplanarity error, Reverse surface model.
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