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100
,/ 106

providing a substrate having a top surface and a bottom surface

J,_ 114

forming an array of electrically conductive pads on the top surface, the array of
electrically pads being formed to mirror an array of pads on an integrated circuit that is
to be tested

* /116

applying a catalyst for promoting growth of carbon nanotubes on each of the array of
electrically conductive pads

[

heating the substrate in a carbon-rich environment thereby growing nanotubes
extending upwardly from each of the array of electrically conductive pads and above
the top surface of the substrate thereby forming a plurality of carbon nanotube-bundle
probes extending upwardly above the top surface of the substrate

‘ 122

capping each of the plurality of carbon nanotube-bundle probes with an electrically
conductive material

FIG. 1
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39

providing a substrate having an array of micro-holes drilled through

21/ ‘ 218

providing a metal foil for joining with the bottom of substrate

* /224

applying a catalyst for promoting growth of carbon nanotubes to the top surface of
the metal foil

& /226

joining the top surface of the metal foil to the bottom surface of the substrate

J /228

heating the metal foil and substrate in a carbon-rich environment to form an array of
expanded micro-holes in the substrate

* /230

growing nanotubes extending upwardly from the top surface of the metal foil through
each of the array of expanded micro-holes in the substrate and above the top surface
of the substrate thereby forming a plurality of carbon nanotube-bundle probes
extending npwardly above the top surface of the substrate

‘ /232

cooling the metal foil and the substrate to form an array of contracted micro-holes in
the substrate to substantially secure the respective one of the plurality of carbon
nanotube-bundle probes contained therein to the substrate

* gty

removing the metal foil from the bottom surface of the substrate

‘ /236

plating or solder bumping each of the plurality of carbon nanotube-bundle probes
adjacent the bottom surface of the substrate,

FIG. 3 ‘\

2NN



4/9

222 506
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providing a substrate having an array of micro-holes drilled through

405/ ‘ /412

providing a first metal foil for joining with the bottom of substrate and a second metal
foil for joining with the bottom surface of the first metal foil, the first metal foil having
an array of holes arranged to align with the array of micro-holes in the substrate

‘ / 428

applying a catalyst for promoting growth of carbon nanotubes to the top surface of
the second metal foil

* /430

joining the top surface of the first metal foil to the bottom surface of the substrate so
that the array of holes is substantially aligned with the array of micro-holes in the
substrate and joining the top surface of the second metal foil to the bottom surface of
the first metal foil

‘ /432

heating the second metal foil and substrate in a carbon-rich environment to form an
array of expanded micro-holes in the substrate

‘ /434

growing nanotubes extending upwardly from the top surface of the second metal foil
through each of the array of expanded micro-holes in the substrate and above the top
surface of the substrate thereby forming a plurality of carbon nanotube-bundie
probes extending upwardly above the top surface of the substrate

J /436

cooling the second metal foil and the substrate to form an array of contracted micro-
holes in the substrate to substantially secure the respective one of the plurality of
carbon nanotube-bundle probes contained therein to the substrate

‘ /438

removing the first and second metal foils from the bottom surface of the substrate

FIG. 6 )
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