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FIB milling on nanostencil membrane

G. M. Kim(Mecha. Eng. Dept. KNU), S. I. Chung and H.S. Oh (LG-PRC)

ABSTRACT

FIB (Focused lon Beam) milling on a 500-nm-thick silicon nitride membrane was studied in order to fabricate a high-
resolution shadow mask, or called a nanostencil. The silicon nitride membrane was fabricated by MEMS processes of
LPCVD, photolithography, ICP etching and bulk silicon etching. The apertures made by FIB milling and normal
photolithography were compared. The square metal pattern deposited through FIB milled shadow mask showed 6 times
smaller corner radius than the case of photolithography. The results show high resolution patterning could be achieved by

local deposition through FIB milled shadow-mask.
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Fig. 1 Schematic overview of nanostencil fabrication

process. (a) Deposition of 500-nm thick low stress SiN.

(b) Photolithography of microscale pattern. (c) SiN
etching of microscale pattern. (d) Photolithography
and SiN etching on backside. (€) KOH etching of bulk
Si from backside for 500-nm thick SiN membrane
releasing. (f) FIB milling for local SiN membrane
thinning into 50-nm thick, and then, nanoaperture
fabrication.
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Fig.2 membrane thinning and drilled through according to
FIB milling time (every 20 sec)
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Fig.3 membrane holes made by photolithography (left)
and FIB milling (right).
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Fig.4 Cr Mask patterns made by photolithography (on left)
and FIB stencil method (on right).

(a) FIB stencil method

(b) laser exposed photolithography
Fig.5 Radius of curvatures of patterns made by
photolithography and FIB stencil method
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