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Abstract: Solution-processed perovskites, having excellent optical and electrical properties, can
serve as a kind of promising electrically driven laser gain medium. In recent years, progresses to-
wards electrically driven lasers based on perovskite materials have been made. For instance, a se-
ries of room-temperature continuous-wave optically-pumped perovskite lasers along with a few high-
current perovskite light emitting diodes (LEDs) have been reported. This paper takes this topic as
the review subject. Firstly, the advantages of perovskite materials for developing electrical driven la-
sers are introduced. Then, the two major constraints towards electrical driven perovskite lasers at
the present stage, including high non-radiative recombination loss and serious thermal effect, are in-
troduced, and some strategies to break through these constraints are given. Subsequently, this pa-
per gives supplementary means such as balancing the charge injection, reducing optical loss, and
promoting population inversion, which have effectively promoted the development of perovskite elec-
trical pumped laser research. This paper also introduces the recent progresses of surface plasmon po-
lariton lasers, exciton polariton lasers, etc. , based on perovskite materials, which possess the po-
tential to reduce the laser thresholds, as alternatives for realizing electrical driven perovskite lasers.
Finally, the full text is summarized, and the future research towards electrical driven perovskite la-

sers is prospected.
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Fig.1 (a)Carrier lifetime corresponding to different carrier recombination mechanisms (radiation recombination, defect assisted
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(a)Schematic diagram of a perovskite LED(PeL.LEDs) employing thermal management strategies’™. (b) Carrier temperature
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current density of 10 kA +cem™, with or without a DFB grating™. (f)EQE-J curves of PeLEDs driven in pulsed mode'”.
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in the process of amplified spontaneous emission(ASE) in perovskites'

face of perovskite films, resulting in strong optical scattering loss'""

(a) Schematic diagram of two main optical loss mechanisms, i. e.,

optical scattering and electrode parasitic absorption,
% (b)A large number of pinholes exist on the sur-

. (¢) Variation of PL intensity of perovskite films with

the propagating length before and after introducing the recrystallization process'™ . (d) The product of PL intensity and

propagating distance of perovskite waveguide modes with different optical gains varies with the propagating distance

[63]
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(a) Transient absorption spectra of mixed phase MAPbI,”

* at different delay time. (b)The de-convolved transient absorp-

tion photobleaching features in different perovskites, including highly-ordered-domain-arranged quasi-2D perovskites

with n = 2 and n = 3 as well as the 3D phases perovskite'”’. (¢)Schematic diagram of carrier transfer from small n-value

domain to large n-value domain in quasi-2D perovskites ™.
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