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Development of Highly Conductive Cu Conductors Using Cu
Nanoparticle/Flake Inks and Instantaneous Laser Sintering Process
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ABSTRACT

Printing techniques that enable the formation of arbitrarily designed architectures have been implemented in various research
fields owing to their characteristic advantages in processing over other techniques. In particular, low-cost, printable conductors
are of paramount importance in the production of highly functioning printed electronics. Among various candidates, copper (Cu)
particle-based printable fluid has been regarded as the most promising constituent material in conjunction with the use of the
laser sintering (LS) process in air. In this study, we incorporated surface-oxidation suppressed Cu nanoparticles and flakes to
regulate the optical absorption characteristics in LS-processed, Cu-based printed conductors. Our results revealed that highly
conductive, uniform Cu conductors can be generated with a conductivity of over 33,000 S/cm by printing and LS processes
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Fig. 1. Thermodynamic phase diagram of copper depending
on temperature and oxygen partial pressure.
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Fig. 2. SEM images of Cu nanoparticles synthesized
using PVP with a molecular weight of (a)
10,000, (b) 40,000, and (c) 58,000 g/mol.
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Fig. 3. SEM images of Cu nanoparticles synthesized
under the optimal synthetic condition.
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Fig. 4. (a) Low magnification SEM images of Cu nano-
particles synthesized under the optimal synthetic
condition and (b) photograph of dried Cu nano-
particles.

Fig. 5. Photograph of Cu ink formulated in this study.
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Fig. 6. Photograph of Cu patterns printed the ink for-
mulated in this study.
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Fig. 7. Optical microscopy image of Cu patterns printed
the ink formulated in this study.
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