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3D/4D Printing Multi-Material and Shape-Memory Devices for Wireless Electronics
Yang Yang
School of Electrical and Data Engineering, University of Technology Sydney, NSW 2007, Australia

Additively manufactured electronics (AME) and 4D printing technologies are reshaping the functionalities of
contemporary electronic devices. The emerging 3D/4D printing technologies facilitate the prototyping of complex
electronic functions that prove challenging with conventional methods. This talk provides an insightful discussion
of the evolving techniques in 3D/4D printed electronics, employing multi-materials and shape-memory materials
to fabricate functional electronic devices. State-of-the-art AME (Figure 1) and 4D printed designs (Figure 2) will
be introduced for 5G/6G electronics.
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Figure 1. Multi-Material 3D printed metasurfaces with seven metal layers in a single substrate: (a) Blind vias are
3D printed for interconnecting phase delay lines among the transmitting and receiving antennas at the top and
bottom surfaces [1], (b) The application of transmission-reflection-integrated metasurfaces for multiple users in
wireless communication environment [2].

(b)
nxn Array S
@
gJC
~ - e,
5 L] L]
N < »
$
< -
° VU8
5 %
& E A « ©
fa) A Feeding
; Network
N
z 4Y £ ‘\'08 Antenna
Oy 7 \
By ~. N Array
X 0, N o
/s 3 a

L B =90°
L2 [
<— SPI -

Control 3

BFIC

Interconnect Over
Flexible Hinge

(d) (€)
Figure 2. 4D origami-inspired, RFIC-based, and fully integrated phased array incorporating foldable “arch”
interconnects. (a) Antenna array of an “eggbox” origami. (b) Fabrication process, and (c) fabricated unit cell on a
flexible 3D printed substrate. (d), (€), (f) Radiation pattern reconfigurability for different folding angles [3][4].
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