Accepted Manuscript

High-resolution patterning of silver nanopaste containing volatile
solvents achieved with gas-permeable mold

Satoshi Takei, Shinya Nakajima, Makoto Hanabata

PII: S0167-9317(18)30017-0

DOI: https://doi.org/10.1016/;.mee.2018.01.011
Reference: MEE 10702

To appear in: Microelectronic Engineering

Received date: 20 November 2017

Accepted date: 6 January 2018

o5

MICROELECTRONIC
ENGINEERING

Guwat Fttors

Please cite this article as: Satoshi Takei, Shinya Nakajima, Makoto Hanabata , High-
resolution patterning of silver nanopaste containing volatile solvents achieved with gas-
permeable mold. The address for the corresponding author was captured as affiliation
for all authors. Please check if appropriate. Mee(2017), https://doi.org/10.1016/

J-mee.2018.01.011

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the

journal pertain.



https://doi.org/10.1016/j.mee.2018.01.011
https://doi.org/10.1016/j.mee.2018.01.011
https://doi.org/10.1016/j.mee.2018.01.011

High-resolution patterning of silver nanopaste containing volatile solvents achieved with gas-
permeable mold

Satoshi Takei'*, Shinya Nakajima®, Makoto Hanabata

! Toyama Prefectural University, Imizu, Toyama 939-0398, Japan
*Corresponding author: takeis@pu-toyama.ac.jp

Abstract:

Sub-400-nm high-resolution and -accuracy nanopatterning of silver nanopaste containing volatile
solvents was demonstrated by thermal nanoimprint lithography using a porous, cyclodextrin-based,
gas-permeable mold for the application of high-surface-area heat sinks. The silver nanoparticles
have desirable heat-radiation characteristics. However, high-resolution and accurate nanopatterning
of silver nanoparticles by thermal nanoimprint lithography is challenging because volatile dilution
solvents, which are contained in nanoparticle pastes for high fluidity, can be trapped by gas-
impermeable molds to cause pattern failures. The normalized heat-transfer amount of the 380-nm
dense-line pattern of silver was calculated to be three times than that of the existing 10-pum dense-

line pattern.
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