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Deep-blue

lead-based PeLEDs Key challenges

1. Operational stability
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2. Wavelength tunability 3. Brightness
« Halide composition engineering * Injection barrier reduction
« Cation doping without halide mixing » Defect passivation

 Reduced-dimensional perovskites « Light outcoupling strategies



Deep-blue
lead-free PeLEDs

Candidate elements for

lead substitution in perovskites

Periodic Table of Elements
2 3 4 5 6 7 8 9 10 13 12 13 14 15 16 17 18

* La Ce Pr Nd

Lanthanide and actinide halide perovskite i Group-14 metal halide perovskite

i Heterovalent mental halide perovskite i Mentals chalcogenide perovskite

D Transition metal halide perovskite i Alkaline-earth metal halide perovskite

Adv. Sci. 8, 2003334 (2021)

Lead-free perovskite candidates

« Sn/Zr (ll/IV)-based perovskites
« Sb/Bi (Il)-based perovskites
 Cu (I)-based perovskites

 Other lead-free materials



Summary
&

Outlook

Remarkable progress has been made in deep-blue PeLEDs through strategies including halide
composition engineering, cation doping, dimensionality control, and device architecture optimization.
Nevertheless, the overall performance still lags far behind that of red and green counterparts, and

several critical issues remain on the path toward practical applications.

Challenges ahead: Efficient deep-blue emission
« High-brightness operation
 Long-term operational stability

 |Lead-free alternatives





