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ABSTRACT

The 3D printing of electronics has been a major application topics in additive manufacturing technology
for a decade. In this paper, wireless power transfer (WPT) technology for 3D electronics is studied to supply
electric power to its inner circuit. The principle of WPT is that electric power is induced at the recipient
antenna coil under an alternating magnetic field. Importantly, the efficiency of WPT does rely on the design
of the antenna coil shape. In 3D printed electronics, a flat antenna that can be placed on the printed plane
within a layer of a 3D printed part is used, but provided a different antenna response compared to that of a
conventional PCB antenna for NFC. This paper investigates the WPT response characteristics of a WPT
antenna for 3D printed electronics associated with changes in its design elements. The effects of changing the
antenna curvature and the gap between the wires were analyzed through experimental tests.
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Table 1 Comparison of different wireless power
technologies” (Jang et al, 2012)

Induction |Resonant Radiative
coupling coupling transfer
Magnetic  |Magnetic
Wave field field (Narrow Eiecwtr;\;glagne
(Wideband) |band)
Very short _ Medium and
Range (~ ém) Short (~m) Long (~km)
Efficiency High Medium Low
LF-band HF-band RF-band (2.4
Operating (125 (~Several GHz, 5.8
frequency |[KHz~13.56 |hundred GHz, ISM
MHz) MHz) band)
Typical |28 Fixed Fixed
load (battery) Impedance Impedance
Hich Medium
advantage Effglcienc efficiency in |Long range
Y |a short range

Transmitter Receiver
R:

R-
AV VA
—
I
\'

—
I

Ny
V. J i

Fig. 1 Equivalent circuit model of inductive coupled
wireless power transfer system.
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Fig. 3 An antenna with embedded at width of
0.4mm after optimization. (Wire diameter
0.3mm)
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Table 2 Experimental condition
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Fig. 4 Design variables of spiral antenna analysis
program of NXP

Fig. 5 Antenna electrical characteristic measurement
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