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Abstract: Inkjet printing is a non-contact digital printing technology that forms images or patterns by precisely
ejecting tiny ink droplets onto a substrate surface, and it has broad applications in fields such as flexible electronics,
displays, and biomedicine. To meet diverse application requirements across these domains, developing programma-
ble inkjet printing technologies is of significant importance. This study investigates the critical roles of dual solvents,
ambient humidity, and drying temperature in controlling the morphology of perovskite color-conversion arrays, start-
ing from the dynamics of droplet formation. Pre-synthesized perovskite quantum dot inks are employed, and a dual-
solvent strategy using dodecane and toluene is applied to induce Marangoni flow. By modulating the interplay be-
tween Marangoni and capillary flows, precisely controlled perovskite color-conversion arrays with various morpholo-
gies are achieved. Furthermore, the effects of ambient humidity and drying temperature on array morphology are sys-
tematically studied. Finally, uniform red and green perovskite color-conversion arrays are integrated with 460 nm
blue Micro-LED chips to realize full-color Micro-LED displays. The research demonstrates that programmable control
over process parameters—including dual solvent ratios, ambient humidity, and drying temperature—enables precise

fabrication of perovskite quantum dot color-conversion arrays, offering new insights and methods for innovative appli-
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cations of inkjet printing technology.

Keywords: Inkjet printing technology; Dual-solvent; Programmable control; Micro-LED full-color display
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Fig.4 Programmable control of coffee ring morphology

through dual-solvent ratio adjustment
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Fig. 5 (a)-(i) are surface profile curves of the dried ink droplets for Ink1 to Ink9, respectively.
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Fig. 7 Display effect of Micro-LED combined with red and green color conversion arrays (a) Actual Micro-LED and magnified
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460nm blue light excitation (d) Color coordinate diagram; (e) Color gamut coverage diagram of Micro-LED combined

with the color conversion array
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