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Abstract In this study, we developed a micropattern technology in the shape of RFID TAG antenna
using ultrasonic micropattern manufacturing system developed to enable micropattern technology. The
ultrasonic tool horn in longitudinal vibration mode was installed in the micropattern manufacturing
system to develop the ultrasonic press technology for the micropattern antenna shape of the RFID TAG
antenna shape on the insulating sheet surface. The ultrasonic shaping technology was manufactured
by applying the resonance design technique to a GOK:k tool horn, and by using the micropattern
manufacturing system, the coil wire having a thickness of 25um can be ultrasonically press-molded on
an insulating sheet of 200um or less. In ultrasonic press technology, the antenna shape having a
minimum line width of 150¢m could be molded without disconnection, peeling, or twisting of the coil

wire.
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Table 1. Material property of STD-11

Material STD-11(60kH)
Density 7,700kg/m®
Young's Modulus 190GPa
Poisson’s ratio 0.27
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Fig. 2. Ultrasonic horn for FEM model
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(a) 1st mode: 51,548Hz

(b) 2nd mode: 52,252Hz
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(c) 3th mode: 60,811Hz
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Fig. 3. Vibration mode shape of tool horn
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Table 2. Resonant frequency of the tool horn

Mode Horn 60Kz tool horn vibration mode
1 51,548 twist
2 52,252 twist
3 60,811 Longitudinal
4 76,494 transverse
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Fig. 4. Harmonic vibration response curve of tool horn
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Fig. 6. Micro pattern for forming experiment
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Fig. 8. Microforming pattern
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