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Fast and precise surface measurement of back-grinding silicon wafers
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Abstract

The objective in modern semiconductor manufacturing is the development of electronic devices with
increasing smaller and thinner packages for portable products. One if the most important step to
reach this goal is thinning the processed pattered silicon wafer from the backside by means of a
mechanical grinding process down to below 50 pm. To avoid stress and subsurface damage this
requires highest demand on the surface roughness which could be, in the final grinding step, in the
range of 1 nm Ra. The usual method to measure surface roughness is single point measurements by
means of a confocal microscope (CFM), a white light interferometer (WLI) or an atomic force
microscope (AFM). The drawbacks of these instruments are the sensitivity against mechanical
environmental noise and the long measurement time. In this paper, a new type of scattered light
measurement method will be presented, which is capable to measure the full wafer surface of a 300
mm wafer in less than 30 s. Besides the roughness, the sensor also measures simultaneously warpage,
waviness and defects. Results will be presented regarding silicon wafer surfaces ground with different
grit sizes and defects.
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1 light source
I 2 measurement spot
3 scattered light optics
4 linear detector
5 scattered light distribution
6 vacuum chuck with wafer
7 sensor rotary axis
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