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Abstract: A four point bending apparatus has been developed to measure semiconductor sensor piezoresistance inside
a four inch probe station. The apparatus has a footprint of 60x83 mm? and can apply 10 um displacements using a vertical
micrometer stage. We used finite element analysis to predict and improve the accuracy of the instrument. Finally strain
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gauge attached on a silicon test piece was used to experimentally verify the setup.
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Fig. 1. (a) Specimen being stressed by the 4-point-bending set up. (b)
Specimen before being stressed. (c) Illustration of 4-point-
bending set up being used inside a 4 inch probe station.
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Fig. 2. Electrical measurement set up for semiconductor sensor 4
point bending system.
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Fig. 4. The definition of ‘distance error’. The inner shafts can be

shifted by distance (B-B’) due to setup error. . B ¢ e

Fig. 5. The definition of ‘angle error’. One shaft at point A is tilted
by a degree of 6.
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Table 1. Error due to ‘distance error’. (b)

o}z o = (B-BR’ o7 2k (©

W AR o (B-B) A SHIE (MPa) =22+ (%) Fig. 6. Error due to wrong attachment of the strain gauge to the
15 um 14.99 0.30 sensing surface. (a) Attachment of strain gauge number 3,
30 pm 15.04 0.63 and (b) strain gauge number 5.
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Fig. 7. Error reduction by improving the alignment of the sample
to the 4 point shafts. (a) sample situated roughly at the
middle of the pressing shafts. (b) sample pressed to the end
of the shafts to ensure the orthogonal angle between the
sample and shafts.
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Fig. 8. Stress versus Displacement graph. Theory stress data is
obtained from calculation from the input displacement.

Stress data measured by the strain gage are the experiment
data. The displacement increment was 30 pum.

Fig. 9. Photo of measuring the piezoresistance of a semiconductor
sensor sample using the four point bending probe station.
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