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Development and applications of direct photolithography of
colloidal quantum dots
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Abstract: Quantum dot light-emitting diodes(QLEDs), owing to their high color purity, excellent
emission efficiency, solution processability, full-color tunability, and compatibility with existing
fabrication techniques, are regarded as strong candidates for next-generation high-resolution and low-
power display devices. The realization of quantum dot patterning is a prerequisite for their display
applications, giving rise to the emergence of various photolithographic techniques. At present, QLED
patterning technologies are evolving from methods such as traditional photolithography and inkjet printing,
which involve complex processes and often induce performance degradation, toward direct
photolithography approaches that enable high resolution and nondestructive patterning. This article
reviews the fundamental principles of direct photolithography of quantum dots, with a particular focus on
the crosslinking mechanisms, lithographic performance, and impacts on QLED device characteristics of
three representative photosensitive groups (azide, azo, and disulfide). Furthermore, the future

development trends of direct photolithography for quantum dots and its potential directions in QLED
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displays are discussed, providing valuable insights for the advancement of patterned QLED display

technologies.

Key words: quantum dots; direct photolithography; patterning; QLED; photolithographic crosslinkers
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Tab.1 Photolithography mechanisms and advantages of three photosensitive groups
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Fig. 2

(a) Synthetic route of CPTA; (b~e) patterned quantum dot films; (f) Energy level alignment of red CsSe QDs

and CPTA; (g) PLQY evolution during photolithography; (h) Lifetime variation before and after photolithography;

(i) J-V-L curves; (j) EQE-CE-L curves; (k) Fluorescence spectra before and after crosslinking:mi.
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(@) Rational design of crosslinkers for
nondestructive patterning
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Fig. 3 (a) Photolithography mechanism of the 3G crosslinker; (b) Patterning of CsPbBrs QDs; Samples at different lithography

stages, (c) spectra, (d) PLQY, and (e) lifetime evolution; (f) Energy-level alignment of 3G and QDs; (g) Scheme
of the reaction of quantum dots and TDBA ; (h) Schematic illustration of the PETMP post-treatment process and the
corresponding PLQY evolution at different stages of photolithography; (i) Photograph of the full-color patterned
structures; (j) Photograph of the semitransparent QLED under light on/off conditions'*'".
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