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Development of Metal nano Powder Imprinting Process for
Fabrication of Conductive Tracks

J. Kim, H. Kim, J. Lim, H. Bae, M. Choi and S. Kang

Abstract
A method for metal nano powder imprinting is proposed as a patterning process for conductive tracks that is
inexpensive and scalable down to the nanoscale. Conductive tracks with line widths of 0.5 ~ 20 pm were fabricated using
this method. The processing conditions were optimized to avoid various types of defects, and to increase the degree of
sintering and electric conductivity of the imprinted conductive tracks. The mean electric resistivity of the conductive
tracks imprinted under optimum conditions was 8.95u(-cm, which is in the range required for practical applications.
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Fig. 1 Schematic diagram of the metal nano powder
imprinting

(2) (b)
Fig. 2 SEM images of silicon mold cavities fabricated
with lithography and RIE
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Fig. 3 (a) Schematic structure of SAM on a silicon
mold. (b) Contact angle of deionized water on

a thermally treated SAM-coated silicon mold
as a function of the temperature used for
thermal treatment.
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Fig. 4 Defects of imprinted tracks: (a) cracks due to
rapid cooling, a thick residual layer, (b)

solvent escape marks due to rapid heating and
high pre-pressure
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Fig. 5 Comparison of SEM images of micro structural
features of the surface of conductive tracks
imprinted with (b) applied pressure of 37Mpa
and (c) 150Mpa.

(a) ®)

Fig. 6 SEM image of (a) FIB machined conductive
track and (b) micro structural feature of cross
section of track imprinted with applied
pressure of 150MPa.

(@) (b)
Fig. 7 SEM images of the metal nano powder
imprinted conductive tracks
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Fig. 8 Effects on the electric resistivity of varying (a)
the imprinting temperature for a pressure of
37 MPa and an imprinting time of 1 h, and (b)
the applied pressure for a temperature of
3100C and an imprinting time of 1 h.
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