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Abstract: Photolithography is a reliable method for fabricating pixelated color conversion films in Micro-LEDs, but it
faces challenges related to the compatibility of quantum dots (QDs) with photoresists. This paper develops a quantum dot-
compatible photoresist by modifying acrylic resin with N-phenylmaleimide (NPMI) side chains. The C==0 bonds on the
side chain groups form coordination bonds with quantum dots, passivating surface defects and improving the dispersion of
quantum dots. This enhances the photoluminescence quantum yield (PLQY) of the photoresist solution, reaching 76. 1%
for red and 43. 4% for green. Even after fabricating the color conversion films, the passivation effect persists, with PLQY
values of 66.4% for green and 36.4% for red. The minimum pixel size achieved was a rectangular array of 10 pm X
10 pwm. The resin side chain modification approach in this study provides guidance for developing QD-compatible photore-

sists and offers a simple and viable solution for the commercialization of full-color Micro-LED applications.
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Fig.1 Flow diagram of experiment
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Fig.3 PL spectra of quantum dots incorporated into pure mixed solvent, unmodified photoresist, and NPMI-modified photore-

sist for red(a) and green(b) quantum dots. TRPL spectra for red(c¢) and green(d) quantum dots. PLQY spectra for red

(e) and green(f) quantum dots
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Tab. 1

PL spectra data, TRPL and PLQY fitting results of red and green quantum dots (QDs) incorporated into pure mixed

solvent, unmodified photoresist, and NPMI-modified photoresist

Sample PL peak/nm FWHM/nm  7,/ns A% 7,/ns A,l% 7,./ns PLQY/%
— 629 31 21.97 58.0 57.32 42.0 45.09 77.1
Red QDs w/o NPMI 629 31 18.19 64. 4 49.99 35.6 37.38 67. 4
with NPMI 629 31 21.71 69. 4 55.78 30.6 39.82 76.1
— 531 23 7.36 57.2 18.99 42.8 15.02 48.5
Green QDs w/o NPMI 530 23 4.84 58.1 14.82 41.9 11.71 34.2
with NPMI 531 23 6.61 57.6 18.05 42. 4 14.25 43.4
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Fig.5 PLQY spectra of color conversion films for red (a) and green(b) quantum dots in unmodified and NPMI-modified films.

TRPL spectra of red (¢) and green(d) quantum dots in unmodified and NPMI-modified films
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Tab. 2  Fitting results of TRPL and PLQY for red and green quantum dot color conversion films before and after NPMI modification
Sample z,/ns A% 7,/ns A,/% 7,./1ns PLQY/%
w/o NPMI 16. 12 64.0 44.03 36.0 33.02 50.5
Red QDs
with NPMI 19. 18 67.3 53.17 32.7 38. 68 66. 4
w/o NPMI 1.73 78.9 10. 41 21.1 7.08 23.8
Green QDs
with NPMI 2.55 54.6 12. 63 45. 4 10. 66 36.4
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