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Design of a 3D T-Shaped Dipole Antenna Inspired
by Origami and Kirigami Theory
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Abstract

In this study, the design of a 3D foldable T-shaped dipole antenna inspired by origami and kirigami theory is presented. The origami-
and kirigami-inspired techniques map 2D to 3D space. Moreover, the lamina emergent torsional (LET) joint is designed to fold the
planar structure. The proposed antenna, including the LET joint, is printed on a planar 0.5 mm thick FR4 substrate. The proposed anten-
na is fed by a capacitively coupled microstrip line to achieve a 20 % fractional bandwidth (2.7~3.3 GHz), with a measured antenna
gain value of 6.5 dBi.
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Fig. 1. Implementation of origami and kirigami theory
using the Lamina Emergent Torsional(LET) joint.
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(b) Antenna with the LET joint
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Fig. 2. Proposed T-shaped dipole antenna.
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Table 1. Antenna design parameters in mm.

W, 100 W 27 W, 30 /4 4

W, 4 Ws 4 We 1 W; 0.9
L 14 L 19 L3 9.5 Ly 4

Ls 6 Ls 4 Ly 229 | Lg 5.9
Ly 17.8 | D 1 D, 4 G 1

G 1
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(a) Current distribution of the proposed T-shared antenna at 3 GHz
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Fig. 3. Operation principle of the proposed antenna.
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(e) Mechanical spring model of the designed LET joint
J8 4. A#4 ey
Fig. 4. Fabricated antenna.
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