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Fabrication of Miniaturized Shadow-mask for Local Deposition

Gyu Man Kim" and Juergen Brugger*

ABSTRACT

A new tool of surface patterning technique for general purpose lithography was developed based on shadow mask

method. This paper describes the fabrication of a new type of miniaturized shadow mask. The shadow mask is fabricated
by photolithography and etching of 100-mm full wafer. The fabricated shadow mask has over 388 membranes with

apertures of micrometer length scale ranging from 1 um to 100s um made on each 2mm x 2mm large low stress silicon
nitride membrane. It allows micro scale patterns to be directly deposited on substrate surface through apertures of the

membrane. This shadow mask method has much wider choice of deposit materials, and can be applied to wider class of

surfaces including chemical functional layer, MEMS/NEMS surfaces, and biosensors.
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Fig. 1 Schematic diagram of shadow masking principle
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H SiN = YR $38& ok 200 MPa o]t}



25tk Juergen Brugger: @3 AL TR 21 A A8z

SiN
Si
. PR

Fig. 2 Process overview of shadow mask fabrication: (a)
SiN layer deposition (b) aperture patterning by
photolithography (c) pattemn transfer into SiN
layer on topside (d) membrane window definition
by photolithography on backside (¢) bulk Si wet
etching to make membrane
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Fig. 3 SEM images of a fabricated micro-shadowmask:
(a) full wafer scale shadow mask, (b) image taken
from the backside of shadowmask. (c¢) close-up
image of a membrane pattern.
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Shadow mask

Fig. 4 SEM image of shadowmask and surface after
evaporation of 100-nm-thick Al layer
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Fig. 5 (a) SEM image of micro scale pattern made by
shadowmasking. (b) AFM image and surface 6.

profile of deposited pattern
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