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Abstract: Ultrasonic imprinting is a novel process for replicating micropatterns on thermoplastic polymer substrates
with low energy consumption and short cycle time. The polymer substrate is softened by the frictional heat and
repetitive deformation energy under ultrasonic excitation; thus, a number of micropatterns are replicated on the softened
polymer substrate. In the present work, the effect of mold temperature on the replication characteristics of ultrasonic
imprinting is investigated. The temperature change in the patterned region is measured by varying the mold temperature.
Numerical simulation is then performed for investigating pattern replication characteristics under various mold
temperatures. In addition, pattern replication ratio and uniformity are compared through various experimental
measurements. Through the results of these comparisons, it is found that the mold temperature has a significant positive
effect on the replication characteristics of ultrasonic imprinting.
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Table 1 Measured max and end temperature

Tota () Tax (C) At (s)
20 118.8 0.57
40 136.6 1.07
60 155.7 1.70
80 175.3 2.41
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Fig. 6 Mold filling results for various mold temperatures
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Table 2 Comparison of the replication ratio with various
mold temperatures
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Table 3 Comparison of the measured pattern heights for
various mold temperatures

Tyoia(C) | Height (um) | Replication ratio(%)
20 33.88 70.58
40 40.01 83.35
60 47.18 98.29
80 47.19 98.31

(b) 40°C

(c)60C (d)80T
Fig. 8 SEM photograph of the replicated microchannels

for various mold temperature
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Tpa(C) Measured pattern height (um)
Mean value Standard deviation
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Fig. 9 Surface profiles of the replicated microchannels
for various mold temperatures
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Table 4 Comparison of transmittance of the replicated
patterns for various mold temperatures

() Measured transmittance (%)
Mean value Standard deviation

20 80.00 11.37

40 68.12 6.52

60 66.97 5.63

80 63.00 5.31
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