
INVERTED ARCHITECTURE SOLAR
CELL

Can inverted perovskite solar cells be used in real-life applications?

Inverted (p-i-n) perovskite solar cells are promising candidatesfor real-life applications. This Review

discusses the current status of this technology,key strategies for stability and efficiency improvements -- from

the materials selection to interface engineering and device construction -- and future outlooks.

Are inverted perovskite solar cells better than n-i-p solar cells?

Inverted perovskite solar cells (PSCs) with a p-i-n architecture are being actively researched due to their

concurrent good stability and decent efficiency. In particular,the power conversion efficiency (PCE) of

inverted PSCs has seen clear improvement in recent years and is now almost approaching that of n-i-p

PSCs.

How efficient is an inverted solar cell?

An inverted solar cell with a 1-square-centimeter illuminated area had a power conversion efficiency of

24.7%,and 95% of that efficiency was maintained for 1200 hours of continuous operation at 65&#176;C.

--Phil Szuromi

How stable are inverted perovskite solar cells at 85 &#176;C?

Sol. RRL36, 2300712 (2023). Yang, Y. et al. Inverted perovskite solar cells with over 2,000 h operational

stability at 85 &#176;C using fixed charge passivation. Nat. Energy9, 1-10 (2023).

Do lead halide perovskite solar cells perform well in an inverted structure?

Despite remarkable progress,the performance of lead halide perovskite solar cells fabricated in an inverted

structure lags behind that of standard architecture devices.

Does hybrid interfacial layer improve performance of inverted perovskite solar cells?

Chen,W. et al. Hybrid interfacial layer leads to solid performance improvementof inverted perovskite solar

cells. Energy Environ. Sci.8,629-640 (2015). Lee,K.-M. et al. Selection of anti-solvent and optimization of

dropping volume for the preparation of large area sub-module perovskite solar cells. Sol. Energy Mater. Sol.
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Despite the potential advantages of PEDOT:PSS as

a solution-processed HTL material in organic solar

cells, the inverted devices with PEDOT:PSS on top

of the active layer always show a low open-circuit

voltage (V oc) due to the energy-level misalignment

at the active layer/PEDOT:PSS interface. 31

Surfactants, required to improve the wettability 

Recently, there has been an extensive focus on

inverted perovskite solar cells (PSCs) with a p-i-n

architecture due to their attractive advantages, such

as exceptional stability, high efficiency, low cost,

low-temperature processing, and compatibility with

tandem architectures, leading to a surge in ???

Figure 1 shows the inverted bilayer OPV device

architecture studied in this work, having BCP:C 70

as ETL and EBL, as well as a schematic energy

diagram of the device stack made from literature 

(C) 2025 Solar Energy Resources 2 / 10 Web: https://www.gebroedersducaat.nl



INVERTED ARCHITECTURE SOLAR
CELL

In this paper, we report a comprehensive study of

the operational stability of perovskite solar cells

based on the inverted architecture

ITO/PEDOT:PSS/CH 3 NH 3 PbI 3-x Cl x /PC 70

BM/LiF/Al. Devices were subjected to 670 h of

continuous illumination with JV scans performed

every 15 min, whilst being held at open circuit

between measurements.

The current status and device physics of the

inverted structure solar cells is also reviewed,

including the advantage of utilizing the spontaneous

vertical phase separation, which provides a 

A team of chemists from Kaunas University of

Technology (KTU), Lithuania, developed a new

material for perovskite solar cells. After

polymerization, it can be used as a hole transporting

layer in both regular and inverted architecture solar

cells; in both cases, the solar elements constructed

have better power conversion efficiencies and

operational stability.
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Using this approach, the team has achieved a

power conversion efficiency of 23.7%, which they

say is the highest reported to date for an inverted

architecture perovskite solar cell."Importantly, the

improvement in performance is accompanied by an

increase in device stability" says Prof. Giulia

Grancini, an Associate Professor of Chemistry at 

Within this work, the most recent developments

concerning solar device structure, fabrication of

perovskite films, hole and electron transport

materials, and electrode contacts in inverted ???

Recently, there has been an extensive focus on

inverted perovskite solar cells (PSCs) with a p-i-n

architecture due to their attractive advantages, such

as exceptional stability, high efficiency, low cost,

low-temperature processing, and compatibility with

tandem architectures, leading to a surge in their

development. Single-junction and perovskite-silicon

tandem solar ???
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Inverted perovskite solar cells (PSCs) have been

extensively studied by reason of their negligible

hysteresis effect, easy fabrication, flexible PSCs

and good stability. The certified photoelectric

conversion efficiency (PCE) achieved 23.5% owing

to the formed lead???sulfur (Pb???S) bonds

through the surface sulfidation process of perovskite

film, which gradually approaches ???

Figure 1 shows the schematic of our PhC-IBC cell.

The front surface of the solar cell is textured with a

square lattice of inverted micro-pyramids of lattice

constant a ch inverted pyramids are 

A novel structural organic solar cells (OSCs) with

high work function metal as the top electrode and

low work function metal or metal oxide as the

bottom anode was proposed and named as inverted

configuration OSCs. In this review article, the recent

developments and vital researches on the inverted

configuration OSCs are summarized. Download:

Download full ???
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Recently, inverted perovskite solar cells (IPSCs)

have received note-worthy consideration in the

photovoltaic domain because of its dependable

operating stability, minimal hysteresis, and

low-temperature manufacture technique in the quest

to satisfy global energy demand through renewable

means. In a decade transition, perovskite solar cells

in general ???

Liao, S.-H. et al. Single junction inverted polymer

solar cell reaching power conversion efficiency

10.31% by employing dual-doped zinc oxide

nano-film as cathode interlayer. Sci. Rep. 4, 6813

(2014).

Metal halide perovskite solar cells (PSCs) show

great promise in the photovoltaic field due to their

tunable bandgap, high extinction coefficient, small

exciton binding energy, long carrier diffusion length,

and high carrier mobility. 1, 2 Nowadays, the

reported PSCs with high efficiency are mainly

realized with the organic-inorganic hybrid

perovskites and the record ???
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The power conversion efficiencies (PCEs) of

metal-oxide-based regular perovskite solar cells

have been higher than 25% for more than 2 years.

Up to now, the PCEs of polymer-based inverted

perovskite solar cells are widely lower than 23%.

PEDOT:PSS thin films, modified PTAA thin films

and P3CT thin films are widely used as the hole

transport layer or hole ???

Effect of n-type TCO-free on inverted perovskite

solar cell architecture. There is no experimental

result for this exact structure (Cu 2 O/CH 3 NH 3

SnI 3 /ZnO/Al) known to us, which makes this 

To this end, inverted organic solar cell (IOSC),

which ''inverts'' the sequencing of layers, was

adopted to address these root causes.  Table 24.4

Device performance of inverted organic solar cells

with device architecture ITO/TiO x /P3HT:PC 61

BM/(PEDOT:PSS + additives)/Ag using various

types of additives at TiO x thickness of ~100 nm.
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We demonstrate highly efficient, stable, and flexible

perovskite solar cells of large areas, utilizing a

carbon back-contact electrode in a p???i???n cell

configuration. We enabled good electronic contact

at the interface with carbon ???

Timeline of the perovskite solar cell development

from traditional to emerging architectures: a???e)

Traditional perovskite photovoltaic architectures: a)

First reported perovskite solar cell with an

architecture adapted from DSSC technologies. b,c)

mesoscopic structured solar cells using a solid-state

HTL with the perovskite deposited on a mesoporous

TiO 2 or Al 2 O 3 layer, ???

2.2.1 Air-Stablity of Inverted P olymer-Based Solar

Cells. The architecture of the inverted. device allows

for the use of a more air-stable higher w ork function

top electrode to collect.
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Hybrid metal halide perovskites have emerged as a

highly attractive material for high efficiency solar

cells. To date, an impressive power conversion

efficiency (PCE) of 25.5% and 29.8% was

demonstrated for single junction perovskites and

perovskite/silicon tandem solar cells, respectively. 1

To further improve the PCE and stability of

perovskite solar cells, numerous ???

Recently, the inverted device architecture has been

investigated as a suitable architecture tailoring for

solution processing, which allows various cell layers

to deposit onto flexible substrates and is promising

for scale-up production via industrial roll-to-roll type

fabrication.  The V oc (1.18 V) of the inverted

tandem solar cell is 

Perovskite solar cells (PSCs) that have a

positive???intrinsic???negative (p???i???n, or often

referred to as inverted) structure are becoming

increasingly attractive for commercialization owing 
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Despite the outstanding role of mesoscopic

structures on the efficiency and stability of

perovskite solar cells (PSCs) in the regular

(n???i???p) architecture, mesoscopic PSCs in

inverted (p???i???n) architecture have rarely been

reported.
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