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Researchers report novel design'

perovsKkite electrochemical cell for

light-emission and light-detection
DOI: 10.12086/0¢ee.2024.241006.h02

Halide perovskite light-emitting electrochemical cells are
a novel type of perovskite optoelectronic device that dif-
fers from the perovskite light-emitting diodes by a sim-
ple monolayered architecture.

The joint research group from Alferov University and
ITMO University reported the perovskite light-emitting
electrochemical cell that consists of a silicon substrate,
multifunctional single composite perovskite layer (a mix-
ture of halide perovskite microcrystals, polymer support
matrix, and added mobile ions), and transparent single-
walled carbon nanotube film top contact. Due to silicon's

good thermal conductivity, the device endures 40% low-
er thermal heating during operation compared to conven-
tional ITO/glass substrate. Moreover, when a positive
bias is applied to the device it yields a luminance of more
than 7000 cd/m” at 523 nm (green color). When a nega-
tive bias is applied to the device it operates as a photode-
tector with a sensitivity up to 0.75 A/W (for wavelength
in blue or UV regions), specific detectivity of 8.56:10"
Jones, and linear dynamic range of 48 dB. The technolog-
ical potential of such a device is proven by the demon-
stration of a 24-pixel indicator display as well as success-
ful device miniaturization by the creation of electrolumi-
nescent images with the smallest features less than 50
pum.
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