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Nano-size Patterning with a High Transmission C-shaped Aperture

Sinjeung Park’, Yong Woo Kim"®, Eungman Lee" and Jae Won Hahn"

ABSTRACT

We have designed a high transmission C-shaped aperture using finite differential time domain (FDTD) technique.
The C-shaped aperture was fabricated in the aluminum thin film on a glass substrate using a focused ion beam (FIB)
milling. Nano-size patterning was demonstrated with a vacuum contact device to keep tight contact between the Al mask
and the photoresist. Using 405 nm laser, we recorded a 50 nm-size dot pattern on the photoresist with the aperture and
analyzed the spot size dependent on the dose illuminated on the aperture.
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Fig. 1 Near-field intensity distributions of an output
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different metal films
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Fig. 2 Output beam properties in the variation of ridge
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Fig. 3 Design of a C-aperture in Al film on a glass
substrate
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Table 1 Output beam parameters of designed C-apertures
as a function of ridge size

Ridge size (nm) 30 40 50
Peak intensity (V/m)?2 747 | 6.56 5.9
Spot size (nm) Ax 45 46 48
(FWHM) Ay 49 | 53 | 63
Transmission efficiency 127 | 1.55 | 1.65
Near field transmission (%) 204 | 245 | 254
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Fig. 4 Near field intensity distribution along z-direction
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Fig. 5 Vacuum contact device for near field recording

Fig. 6 SEM image of a fabricated C-shaped aperture
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Fig. 8 AFM image of a nano-size pattern recorded on the
photoresist
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