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Abstract : This review examines the use of halide perovskite materials in electronic devices, highlighting their exceptional

optoelectronic properties and the challenges associated with them. Despite their potential for high-performance devices, practical

applications are limited by sensitivity to environmental factors such as moisture and oxygen, etc. We discuss advances in en-

hancing stability and operational reliability, featuring innovative synthesis methods and device engineering strategies that help

mitigate degradation. Furthermore, we explore the integration of perovskites in applications such as field-effect transistors and

LEDs, emphasizing their transformative potential. This review also outlines future research directions, stressing the need for

ongoing improvements in material stability and device integration to fully realize the commercial potential of perovskites.
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Fig. 1. Basic structure of halide perovskite (orbital overlap between
metal s orbital and halogen p orbital) [12].
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Table 1. 4-types field-effect transistors with perovskite semiconducting materials, merit, and drawback [12].

Structure type

Merit

Drawback

EBottom Gate/Eottom Contact (BGEC)

Simple process, cost-effectiveness.

The contact between the substrate and S/D
electrode and the contact resistance were
lower.

Possibility of damage in gate insulator.
Difficulty in the shortness of channel
length.

Dielectric

Substrate

Vas

Easy to fabricate the S/D electrode.
Compatible with a wide range of channel
materials.

Relatively high contact resistance.
Complex patterning of S/D electrodes.

Top Gate/Bottom Contact (TGBC)

Because it is easy to adjust the electrical
characteristics, the gate electrodes are
protected for durability.

It is difficult to make an S/D contact, and it
may have a high contact resistance. The
manufacturing process is complex and
expensive.

The S/D and gate electrodes were on the
same side for easy processing. Excellent
electrical performance.

The gate insulation layer is difficult to
fabricate and can cause high contact
resistance.
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Fig. 2. (a) Organic-inorganic hybrid perovskite thin-film FET by (a) Kagan and (b) Mitzi groups [14,15].
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Fig. 4. (a) Capacitance-voltage characteristics of MAPbI; thin films with Au/Perovskite/Au sandwich structure and Raman spectra of perov-
skite materials with reference sample (crystal) and (b) Average charge carrier mobilities as a function of solvent annealing time with hole and
electron mobility for FET devices of perovskite (CHsNH;PbIxCly) [23,24].
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