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Abstract

Multilayered silicon cantilever beams as interconnection systems for bare chip burn-in socket applica-
tions have been designed, fabricated and characterized. Fabrication processes of the beam are employing
standard semiconductor processes such as thin film processes and epitaxial layer growth and silicon wet
etching techniques. We investigated silicon etch rate in 1-3-10 etchant as functions of doping concentra-
tion, surface mechanical stress and crystal defects. The experimental results indicate that silicon etch rate
in 1-3-10 etchant is strong functions of doping concentration and crystal defect density rather than sur-
face mechanical stress. We suggested the new fabrication processes of multilayered silicon cantilever

beams.
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Fig. 1 (a) The structure of the cantilever beam
and
(b) the schematic diagram of bare chip
burn-in socket
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Fig. 2. Measured carrier concentration of the dou-
ble epitaxial layer growing wafer as func-
tion of depth using the spreading resistance
profile.
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Fig. 3. Measured silicon etch rate in the 1-3-10
getchant as functions of doping concentra-
tion and doping type.
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Fig. 4. The cross-sectional SEM photograph of
forming silicon cantilever beamns after 10min
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Fig. 5. The side view of the forming silicon cantile-
ver beam after 20min etching in the 1-3-10
etchant.
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Fig. 6. The optical micrograph of silicon cantilever
beam array.
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Fig. 7. The side view of the forming silicon cantile-
ver beam after 40min etching in the 1-3-10

etchant.
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Fig. 8. Measured n-type silicon etch rate in the 1-
3-10 etchant as function of mechanical
stress.
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Fig. 10. Optical micrograph of the stacking fault.
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Fig. 11. The SEM micrograph of the broken silicon
cantilever beam by lateral force.
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