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Fig S1. (a) Target specification of the xenon flash lamp. (b) Illuminance simulation of the 
elliptical reflector. 200 mmⅹ200 mm receiver.

Fig S2. FE-SEM images of HN-Cu  obtained with different EDA content: (a) 0.5 ml, (b) 2.0 𝜇𝑃𝑠
ml, (c) 5.0 ml, and (d) 5.0 ml or more. The scale bar represents 500 nm.
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Fig S3. IPL energy density dependences of electrical resistivity for bare Cu and HN5.0-Cu sintered 
patterns printed on PET films. Destructive patterns were observed at the energy densities over 4 
J/cm2 due to the distortion of the PET films.

Fig S4. Electrical resistivity changes of printed bare Cu  patterns and HN-Cu  patterns 𝜇𝑃 𝜇𝑃
sintered by thermal sintering.
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Fig. S5. Normalized resistance variations for the bare Cu and HN5.0-Cu sintered patterns during 

the chemical stability tests under (a) 85℃/RH85% and (b) 5% NaCl (pH 9) conditions. 

In the temperature and humidity test, high temperature (85℃) and high relative humidity (RH85%) 

are applied simultaneously to the bare Cu and HN5.0-Cu sintered patterns for 120 hours. After the 

test for 120 hours, the normalized resistance varied, with values of 6.04 and 1.18 for the bare-Cu 

and HN5.0-Cu sintered patterns, respectively. Also, in the salt spray test (5% NaCl, pH9), the 

electrical performance degradation and corrosion rate of the HN5.0-Cu sintered pattern were far 

lower than those of the bare-Cu sintered pattern. These chemical stability tests showed that HN5.0-

Cu sintered patterns had higher oxidation resistance and lower corrosion rate due to its high 

densification levels and uniformly sintered morphologies than the bare Cu sintered patterns.
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Table S1. The comparison of previously reported works about IPL sintering of Cu based-
patterns with respect to Cu filler type, IPL sintering conditions, and electrical performance.
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