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Predictive Control-Based Morphology Compensation Method
for Microdroplet Injection Antennae

PING Bu, MENG Fan-bo, HUANG Jin"
(State Key Laboratory of Electromechanical Integrated Manufacturing of High-performance Electronic Equipments ,
Xidian University, Xi’an, Shanxi 710071, China)

Abstract: Microdroplet injection has a promising application in the field of printed electronics, which can complete
the integrated molding of antenna dielectric substrates and conductive patterns in a single device. The surface topography
quality of printed functional devices has a significant impact on their electrical properties. In this paper, for the problem of
difficult to control the surface topographic quality in microdroplet jet 3D printing, a predictive control-based topographic
compensation method for printed parts is proposed. Firstly, based on the layer-by-layer stacking behavior of the droplets, a
topography prediction model of the printed part is established, which uses the matrix element update to describe the layer-
by-layer evolution of the part topography, so as to accurately predict the existence of topographic defects in the multilayer
printed part, such as the edge collapse and the large surface roughness. Then, a prediction controller is built based on this
model to realize efficient compensation of topographic defects of the printed part by adjusting the print pattern of subse-
quent layers. Comparison experiments between open-loop printing and compensated printing are used to verify the effec-
tiveness of the method. The experimental results show that the compensated printing method reduces the surface roughness
of the printed part by 66.80% and the edge collapse by 43.22%, which effectively compensates for the surface morphology
defects of the printed part. Finally, the microstrip patch antenna was fabricated using the microdroplet jet 3D printing pro-
cess. The surface roughness of the dielectric substrate fabricated with the compensated printing method proposed in this pa-

per is lower than that of the open-loop printed samples, which ensures the high-quality connection of the RF layer of the an-
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tenna. The return loss parameters were tested to be closer to the simulation results, thus demonstrating the significance of

this study in printed electronics.
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