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Abstract — We present the design and application of a
multifunctional scanning probe array for scanning probe
[8]. Inkpad based probe inking method is proposed to
overcome this issue. It employs a porous membrane (e.g.,
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Figure 1. Schematic diagram showing sequential operation of lithography and
microscopy using an active multifunctional probe array



film is deposited as etching mask for subsequent reactive ion
etching to etch inking loading holes and ink reservoir
windows. (4) The whole chip is released using diluted HCL
solution (38 % HCI: H,O = 2 ml: 400 ml) for 48 hours shaking
on an orbit shaker. The rotation speed of the shaker is set as 60
RPM. (5) The silicon mold is etched using deep reactive ion
etching. The depth of mold pattern is 60 pm. (6) Before the
molding, the silicon mold was deposited a thin carbon layer to
enhance PDMS layer releasing, then PDMS prepolymer (10:1
mixing ratio with curing agent, Dow Corning Sylgard 184,
Midland, MI, USA) is poured on the silicon mold. (7) After 30
minutes curing at 90 °C, PDMS layer is peel off and punch the
access holes using a sharpened needle. The blade cuts the
PDMS layer into final dimensions: 30 mm wide and 40 mm
long. (8) Finally, the PDMS layer is aligned and assembled
with silicon chip. Fig.5 is an optical picture of the final
assembled inking chip.
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Figure 5. The assembled thermal vapor-inking chip

Thiol chemical MHA is used to characterize this inking
chip. At first, Im ethanolic MHA is filled into PDMS
channels. Once the ink solution reaches the loading holes at
the beginning of the silicon nitride microchannels. Due to
dominant surface tension force, the ink solution is
automatically pumped to individual ink reservoir. Finally,
MHA ink is deposited inside ink reservoirs because of quickly
evaporation of ethanol solution. After applied 20 DC voltages
using a power supply (E3612A, Agilent, CA, USA), we found
the local temperature at the ink reservoirs quickly reached
MHA melting point (64 °C) within 2 minutes. After 2 minutes
heating and following 2 minutes cooling, the inked probe is
loaded on Nscriptor (Nanoink Inc, Chicago, USA). MHA
patterns are successfully written on the fresh gold-coated
silicon substrate (Au/Cr = 30 nm/5 nm) at 25 °C room
temperature and 30 % relative humidity environment (Fig. 6).
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Figure 6. Characterization of local vapor inking chip dots array writing (3.58
Hm by 3.58 pm scanning size)

IV. CONCLUSION

In this paper, we report two novel advanced tools for
Scanning Probe Nanolithography: Multifunctional Probe and
Local Vapor Inking Chip. The multifunction probe can
generate of nano- through microscale patterns with good
registration. The local vapor-inking chip can finish low loss
and parallel inking scanning probes within several minutes. At
the same time, the special design ink reservoir can
accommodate probe tip into individual reservoir to limit the
possible ink contamination. Moreover, the different ink
channels can be loaded different inks so this chip has multiple
inking capabilities.
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