Solar cell forward and reverse scanning
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Overview

Here we explore the origin of hysteresis behavior in perovskite solar cells by
investigating the defects density of states. In order to reveal this anomalous
characteristic, low-temperature capacitance spectroscopy and current-voltage
analysis are performed. The present study shows that the open-circuit voltage and
hysteresis tend to decrease as th. <Direct relationestablished between defect
density and hysteresis.* *Comparison of hysteresis index under dark and illuminated
conditions.**Comparison of the electrical parameter of the perovskite cell under
forward and reverse scan and its evolution with temperature. ¢Identification of two
inflection point in forward and reverse current cross over-voltage with respect to
temperature.Perovskite solar cellHysteresis indexDefect densityCurrent cross over
voltageCurrently, perovskite based solar cells have emerged as a promising
technology for converting sunlight into electricity at low cost with room temperature
processing (Li et al., 2020, Liu et al., 2019, Jiang et al., 2019, Kalam et al., 2019).
Since the last decade, perovskite materials are getting significant interest due to its
application in solar. The fabrication of the perovskite solar cell with an inverted
structure was performed on the fluorine-doped tin oxide (FTO) glass substrate, pre-
patterned by using a laser etching technique. Glass substrates were sequentially
washed with DI water, acetone, and propanol. After that nickel oxide (NiO) was
prepared by mixing 2-ethylene-diamine, ethylene glycol, and nickel acetate then kept
for stirring for 4 h at 70 °C. Schematic view of NiO synthesis available in supporting
information (figure S1). After that NiO film was fabricated on the FTO substrate via
spin coating at 4000 rpm for 45 s and then annealed at 350 °C for 20 min. Perovskite
active layer ink was prepared using a 1:1 M ratio of lead iodide (Pbl2) and
methylamine iodide (MAI) mixed in 1 ml DMF |n5|de the nltro er glove box (H20 <
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Article Content
Hysteresis Index: A Figure without Merit for ...

We use this material to fabricate photovoltaic devices with 23.2% efficiency (under
reverse scanning) with a steady-state efficiency of 22.85% for small-area (~0.094
cm?2) cells and 21.7% efficiency (under reverse scanning) for large-area (~1 cm2)
cells.

Perovskite Solar Cells in the Shadow: Understanding the ...

In recent years, the power conversion efficiencies of halide perovskite solar cells
(PSCs) have reached 25.7%. Further commercialization puts forward higher
requirements for the stability of PSCs under different stresses.

Perovskite facet heterojunction solar cells

Metal halide perovskite solar cells (PSCs) are poised to become the next generation
of photovoltaic products that could replace traditional silicon and thin-film solar cells.
... The champion PCE of the target FH] PSC significantly enhanced to 24.92% under
reverse scan and to 24.54% under forward scan, which is one of the highest PCEs
reported ...

Solar Energy

Although the importance of solar cell pre-conditioning is widely recognized,
independent forward and reverse scans are typically performed within a fixed bias
range, ...

Characterization of perovskite solar cells: Towards a reliable ...

The performed measurement protocol is listed in Table |, consisting of a J-V
measurement (I) in forward and reverse scan direction with standard measurement
conditions commonly used for organic and hybrid solar cells, which is extended by a
tracking of the maximum power point, the | SC, and the V OC (ll).

Theory of Hysteresis in Halide Perovskites by Integration of ...

Analysis of several types of perovskite solar cells shows excellent correlation of the
type of equivalent circuit and the observed hysteresis. A new phenomenon of ...

Toward more reliable measurement procedures of ...

When performing a reverse JV scan of the tandem device (see green solid line in
Figure 7A) from V oc to j sc conditions, the operating points of the two respective sub-
cells differ: At j sc of the tandem device (see green dot in Figure 7A), the silicon sub-
cell is strongly reverse biased at about —1.0 V (see red dot), while the perovskite sub

Alleviating hysteresis and improving device stability of perovskite ...
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The anomalous hysteresis in a perovskite solar cell induced by an asymmetric field is
confirmed by a capacitance-voltage measurement. By applying several cycles of
alternating reverse and forward scans, this hysteresis phenomenon is obviously
alleviated, resulting in a hysteresis ...

Reverse-Bias and Temperature Behaviors of Perovskite Solar Cells ...

Figure Figurel 1 e shows the current density vs voltage (J-V) curves measured for
representative devices for each typology in both reverse and voltage scan modes.The
PV characteristics, i.e., short circuit density (J sc), V oc, fill factor (FF), and PCE of the
cells are summarized in Table S1 agreement with previous studies, 20,21 the
absence of c-TiO 2 ...

Origin and alleviation of J-V hysteresis in perovskite solar cells: A ...

Organic-inorganic hybrid perovskite solar cell (PSC) has received widespread
attention due to its high efficiency, low cost, and easy fabrication process. ... During
the J-V measurement of the PSC, there is always a hysteresis between the forward
and reverse scan i.e. the forward and reverse scan cannot overlap. Most of the
reports on the J ...

Why we give the voltage during J-V curve measurement in solar cell ...

FS(forward scan) and RS( reverse scan) in the J-V curve are not meant for "forward
bias" and "reverse bias" of the cell. During the FS, voltage across the cell increase
step by step from 0 (short ...

Reverse-Bias and Temperature Behaviors of Perovskite ...

KEYWORDS: perovskite solar cells, reverse bias, hot-spots, temperature, infrared
thermal imaging M ... higher than 17% in both forward and reverse scan modes. The
reverse-bias and temperature behaviors of the three PSC configurations were
investigated by ...

Why Does the Forward Scan Show Lower Efficiency in Perovskite Solar Cells?

In summary, when working with perovskite solar cells, the J-V curve is an important
measurement for determining device performance. The reverse scan is typically
performed before the forward scan and any differences in the curves, known as
hysteresis, can be attributed to defects and shortcomings in the perovskite material.

Measuring Aging Stability of Perovskite Solar Cells

forward and reverse scan measured at 10 mV s 1 for one of the highest per-forming
PSCs so far reported.5 The de-vice performance parameters, from the reverse and
forward scan, are reported in the inset table. In addition to the traditional parameters
such as open circuit voltage (V oc), short circuit cur-rent density (J sc), fill factor (FF),
and

Reverse-bias resilience of monolithic perovskite/silicon ...
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Report Reverse-bias resilience of monolithic perovskite/silicon tandem solar cells
Zhaojian Xu,1,5 Helen Bristow,2,5 Maxime Babics,2 Badri Vishal,2 Erkan Aydin,2
Randi Azmi,2 Esma Ugur,2 Bumin K. Yildirim,2 Jiang Liu,2 Ross A. Kerner,1,3 Stefaan
De Wolf,2,* and Barry P. Rand1l,4,6,* SUMMARY Metal halide perovskites have rapidly
enabled a range of high-per-

Hysteresis Characteristics and Device Stability | SpringerLink

Among all the above problems, hysteresis has been apparently considered as a
major. It has been widely observed that perovsktie solar cells show substantial
mismatch between the current density-voltage (J-V) curves measured on forward
scan (from short circuit to open circuit) and backward scan (from open circuit to short
circuit).

During the study of perovskite based solar cells, why reverse J-V scan ...

The difference between the forward scan and reverse scan is the displacement
capacitive current Icap= C dV/dt where C is the capacitance of the solar cell. In
forward scan the dv/dt will be ...

Best Practices in Perovskite Solar Cell Efficiency Measurements ...

J-V scan of a TiO 2 /CH 3 NH 3 Pbl 3 /spiro-OMeTAD solar cell measured under a
reverse scan at 200 mV s -1. The solar cell was preconditioned at a bias of 0.9-2.0 V
for 2 s under illumination before the measurement. The black diamond represents the
stabilized V OC as measured by holding the device at open-circuit under illumination
for 60 s.

Simulation of perovskite solar cell temperature under reverse and ...

The results show that the dissipated power due to the reverse bias (P R B) should be
more than around 6 W to have a higher temperature in the shaded solar cell than
that in the illuminated solar cell at the solar irradiance of 1000 W/ m 2, and this
result is almost ambient temperature and wind velocity independent.

Inhibiting hysteresis and optimizing the performance of perovskite ...

Larger differences between the forward and reverse scan curves at the same scan
rate indicate a more pronounced hysteresis effect. ... Eliminated hysteresis and
stabilized power output over 20% in planar heterojunction perovskite solar cells by
compositional and surface modifications to the low-temperature-processed TiO2
layer. J. Mater. Chem. ...

Accurate and fast evaluation of perovskite solar cells with ...

47 to 7mV, the J-V curves from the forward scan are almost the same. However, the
J-V curves from the reverse scan gradually approach that of the forward scan, leading
to a smaller hysteresis [Fig. 3(b)]. In Fig. 3(c), the efficiency from the reverse scan
declines rapidly from 19.5 to 17.1% as the applied voltage step decreased from 70 to
6 ...
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Cell Reports Physical Science

The perovskite solar cells using a DMPS treatment achieve an increase in power
conversion efficiency to 23.27% with high stability, maintaining 92.5% of initial
efficiency at 30% relative humidity for 1,000 h. ... J-V curves in forward and reverse
scans of PSCs based on pristine, DPS-treated, and DMPS-treated devices. ... Zolix,
Sirius-SS150A ...

Dynamic Redistribution of Mobile lons in Perovskite Light ...

(EQEs) and radiance, that is, higher EQEs and radiance during the reverse voltage
scan than during the forward scan. In addition, the changes on ... solar cells) are
frequently used for achieving high-efficiency PeLEDs.[3b,d,6a] Therefore, it ...

Reverse-Bias and Temperature Behaviors of Perovskite Solar Cells ...

Perovskite solar cells have reached certified power conversion efficiency over 25%,
enabling the realization of efficient large-area modules and even solar farms. It is
therefore essential to deal with technical aspects, including the reverse-bias
operation and hot-spot effects, which are crucial for the practical implementation of
any photovoltaic technology. Here, we ...

Origin and alleviation of J-V hysteresis in perovskite solar cells: A ...

The reason for the hysteresis caused by the interface can be attributed to the
following aspects: (1) The large interfacial defect states can generate capacitance
components ...

Accurate and fast evaluation of perovskite solar cells with least ...

The forward scan was performed from —0.2 to 1.2 V, and the reverse scan was
performed from 1.2 to —0.2 V. Figure 2(a) shows the J-V curves of the n-i-p PSC in
the forward and reverse scan directions at various T d values from 30 to 300 ms
under illumination.

a) J-V curves in forward and reverse scan directions under solar ...

Download scientific diagram | a) J-V curves in forward and reverse scan directions
under solar simulator of the best mC-PSCs fabricated with CsPbl 3 :EuCl 3, CsPbl 3
:Eul 2 and CsPbl 3 perovskite.

lon-induced field screening as a dominant factor in perovskite solar ...

a-d, The PCE (a), ] SC (b), V OC (c) and FF (d) obtained from J-V characteristics
measured at different scan speeds in reverse (squares) and forward (circles) scan
direction for Cs 0.05 (FA 0. ...

a) I-V curves of a perovskite solar cell by forward (Red) and reverse ...
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Download scientific diagram | a) I-V curves of a perovskite solar cell by forward (Red)
and reverse scan (Blue). b) Scheme of the measured highest efficiency record for
various kinds of new type ...

J-V curves under forward and reverse scan for the typical ...

Download scientific diagram | J-V curves under forward and reverse scan for the
typical perovskite solar cells from publication: Highly reproducible perovskite solar
cells via controlling the ...

Best Practices in Perovskite Solar Cell Efficiency ...

forward, reverse, and steady-state values has recently been reported for the highest
certified efficiency perovskite solar ... of the solar cell before the J—V scan can also
have a marked effect on the resultant power curve (Figure 3). Specifically,

Inverted Hysteresis in n-i-p and p-i-n Perovskite Solar Cells

A combination of experimental studies and drift-diffusion modeling has been used to
investigate the appearance of inverted hysteresis, where the area under the J-V
curve for the reverse scan is lower than in the forward scan, in perovskite solar cells.
It is found that solar cells in the p-i-n configuration show inverted hysteresis at a
sufficiently high scan rate, ...

Solar Cells in Forward/Reverse Bias?

The current flows the same way whether you are in reverse or forward bias (below
Voc), but in one case you are extracting power from the solar cell and in the other the
solar cell is consuming power. In normal operation, with a solar cell connected to a
passive load such as a resistor, you will not excess Voc no matter how intense is the
light ...

Perovskite facet heterojunction solar cells

The control device obtained the best PCE of 23.67% and 23.58% under reverse scan
and forward scan, respectively (Figures 5 A and 5B). The champion PCE of the target
FHJ PSC significantly enhanced to 24.92% under reverse scan and to 24.54% under
forward scan, which is one of the highest PCEs reported to date for perovskite
photovoltaics obtained ...

Why Does the Forward Scan Show Lower Efficiency in Perovskite ...

The reverse scan is typically performed before the forward scan and any differences
in the curves, known as hysteresis, can be attributed to defects and shortcomings ...

Why perovskite solar cells (PSCs) generally gives slightly high ...

Solar cells generally gives slightly high efficiency in reverse scan than that of forward
scan? What is the reason behind it?

Shining Light on Solar Cells
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In Chapter 3.1 of the video series "Shining Light on Solar Cells", we end our
discussion on PN junction diodes by introducing the famous forward and reverse ...

J-V plots of the best solar cell with forward and reverse scan

Download scientific diagram | J-V plots of the best solar cell with forward and reverse
scan from publication: Correlation between efficiency and device characterization in
MAPDbI3-xClx standard ...

Bias-Dependent Normal and Inverted )

Perovskite solar cells (PSCs) typically exhibit hysteresis in current density-voltage ( -
V) measurements. The most common type of J- V hysteresis in PSCs is normal
hysteresis, ...

Inverted Hysteresis in n-i-p and p-i-n Perovskite Solar Cells

A combination of experimental studies and drift-diffusion modeling has been used to
investigate the appearance of inverted hysteresis, where the area under the |-V
curve ...

How measurement protocols influence the dynamic J-V

Although the importance of solar cell pre-conditioning is widely recognized,
independent forward and reverse scans are typically performed within a fixed bias
range, without a definite control over the initial poling conditions for each scan
direction.

Reverse and forward scanning of the opaque ...

Download scientific diagram | Reverse and forward scanning of the opaque
perovskite solar cell with a high bandgap of B1.75 eV based on (a) the binary cation
perovskite: Cs 0.17 FA 0.83 Pbl 1.8 Br ...

© 2026 Crep-Grid Power Systems S.A.S. - All rights reserved



Page 8/8

Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://www.creperielamauvaisegraine.fr
Email: sales@creperielamauvaisegraine.fr

Phone: +33 6 48 37 91 02

Address: 12 Rue de la Paix, 75002 Paris, France

This document is for informational purposes only. Specifications subject to
change without notice.
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