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Dipole- and Loop-Mode Transformable Origami Paper Antenna
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Abstract

A pattern-switchable origami antenna is designed with paper using inkjet-printing technology. The proposed antenna can be switched
between loop and dipole antenna modes by folding and unfolding the paper, respectively. The proposed antenna is designed for the
resonant frequencies of both modes to be 1.85 GHz. Eutectic gallium-indium liquid metal is introduced in order to avoid cracks in
the conductive ink when the paper is folded. The performance of the proposed antenna is demonstrated through simulation and
measurement results and antenna gain of dipole-mode and loop-mode are —4 dBi and —5 dBi, respectively. Also, the nulls of both
dipole and loop modes compensate nulls from each mode.
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Fig. 1. Layout of proposed origami antenna design(unit:
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Reflection coefficient (dB)
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Fig. 2. (a) Loop-mode type #1. (b) Loop-mode type #2. (c)
Loop-mode type #3. (d) S-parameter of loop-mode
design type #1, #2 and #3.
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Fig. 3. Simulated vector current distributions.
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Fig. 4. Pictures of inkjet-printed origami antenna.
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Fig. 5. Printing the propesed antenna on photo paper using
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Fig. 6. Magnified pictures of folded parts of proposed ori-
gami antenna. (a) conductive line without EGaln be-
fore folding paper, (b) conductive line without EGa-
In when paper is folded, (c) conductive line with-
out EGaln after unfolding folded paper, (d) conduc-
tive line with EGaln before folding paper, (¢) con-
ductive line with EGaln when paper is folded, (f)
conductive line with EGaln after unfolding folded

paper.
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Fig. 7. Reflection coefficient and radiation patterns.
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