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Programmed APTES and OTS Patterns for the Multi—-Channel
FET of Single-Walled Carbon Nanotubes

Byung—Cheul Kim", Joo—Yeon Kim"™, Ho—Myoung An"™""

2 oF H =FoM AAEY EWAE (field effect transistor; FET) A12He 9138 ¥ Z 2 7131% aminopropylethoxysilane
(APTES)2H -octadecyltrichlorosilane(OTS) &S o]g-&to] ©ds ghar v H (single-walled carbon nanotube; SWCNT)
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Abstract In this paper, we have investigated a selective assembly method of single-walled carbon nanotubes (SWCNTSs)
on a silicon substrate using only photolithographic process and then proposed a fabrication method of field effect transistors
(FETs) using SWCNT-hased patterns. The aminopropylethoxysilane (APTES) patterns, which are formed for positively
charged surface molecular pattems, are utilized to assemble and align millions of SWCNTS and we can more effectively
assemble on a silicon (Si) surface using this method than assembly processes using only the 1-octadecyltrichlorosilane
(OTS). We investigated a selective assermbly method of SWCNTs on a Si surface using surface—programmed APTES and
OTS pattems and then a fabrication method of FETS. photoresist(PR) patterns were made using photolithographic process
on the silicon dioxide (SIO2) grown Si substrate and the substrate was placed in the OTS solution (1:500 v/v in anhydrous
hexane) to cover the bare SIOR regions. After removing the PR, the substrate was placed in APTES solution to backfill the
remaining SIO2 area. This surface-programmed substrate was placed into a SWCNT solution dispersed in dichlorobenzene.
SWONTS were attracted toward the positively charged molecular regions, and aligned along the APTES patterns. On the
contrary, SWCNT were not assembled on the OTS pattems. In this process, positively charged surface molecular patterns
are utilized to direct the assembly of negatively charged SWCNT on SIOZ. As a result, the selectively assermbled SWCNT
channels can be obtained between two electrodes(source and drain electrodes). Finally, we can successfully fabricate
SWCNT-hased multi-channel FETS by using our self-assermbled nmonolayer method.
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