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Spiro-OMeTAD

_ . — Typical HTM. LI-TFSI is added as dopant.
- The power conversion efficiency _, Relatively expensive.

(PCE) of perovskite solar cells
(PSCs) has risen up to 25.2%.

-HTMSs have been actively explored.

The exploration mainly focused on

the following threg _characteristics: - @N 0.0 ? O ocH,

1) Long-term stability.

2) High hole mobility.

3) Suitable frontier energy levels
matching that of perovskite layer.

Fig. 1 Typical mesoporous-type device structure.

Device fabrication

Fig. 2 Molecular structures of Spiro-OMeTAD and dopants.

|. Compact TiO, layers (c-TiO,)
- Spray pyrolysis method.
Il. Mesoporous TiO, layers (m-TiO,)
- Spin coating of TiO, particles-dispersed

s> | Alternative materials

have been explored. E%
OCH,4 | P

OCH,

| N

4-tert-Butylpyridine

O

[TBP]

OCH3 F3C_S_ N__S_CFS

OO =

OCH;

OCH,

J-V measurement

Light

Dark

Spiro-OMeTAD

N

e [\ [\
N O
| | | |

-

-5 1 ] ] 1 ] ]

-020 02040608 1 1214
Voltage (V)

PCE : 18.52%

Jo.: 21.66 mA/cm?, V. : 1.08 V
FF:0.79

Current density (mA cm™)
=
Current density (mA cm™)

(3 B S

|
O
LiTFSI

Donor-acceptor (D-A) copolymer

- Simple synthetic method

- Good stability

- Flexible electron density distribution
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Fig. 3 Molecular structure of PPDT2FBT!Y and BCF
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The PCE of PPDT2FBT based devices decreased
compare to that of standard PSCs with spiro-OMeTAD.

Fig. 5 J-V characteristics of spiro-OMeTAD and PPDT2FBT

based devices.

Energy levels are calculated by using PYS (photoelectron
yield spectroscopy) and UV-vis spectroscopy. (The arrows

Indicate the recombination process of electrons.)

e _ ~ solution, and baking at 450°C.
@ Inside of glove box @ ll. Perovskite layers (PVK)
Environment : N, atmosphere "PVK precursor solution.
\OZ <15 ppm. HZO <10 ppm. ) (SOlvent : DMSO+DMF)
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>> PVK layers formed by the anti
solvent method.
I\VV. Hole Transporting Layers (HTL)
- HTM solution. (Solvent : truene)
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XRD spectra Band diagram
After FABr passivation on perovskite,
the peak of Pbl, disappeared.
—PDbl, dose not remained.
—An additional FAPbBTr,_ I, was constructed. Without passivated
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Fig. 7 XRD spectra of with
passivation layer.
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The carrier recombination was suppressed
by inserting the passivation layer.

or without

Fig. 8 Inferred charge recombination mechanism

- We investigated a D-A copolymer (PPDT2FBT), as a HTL in PSCs.

It was turned out that the valence band level of FABr passivation layer was slightly lower than

that of perovskite layer.
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Fig. 6 Device structure with FABr
passivation

J-V measurement of the optimized devices
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Fig. 9 J-V characteristics of the optimized PPDT2FBT based
devices without or with passivation layer.
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- PSCs treated with FABr solution showed higher open-circuit voltage and fill factor than those
of untreated cells. This result indicates that the passivation layer prevents a backflow of holes
from a HTL to the perovskite to suppress charge recombination.

- For the optimized PPDT2FBT based devices, the PCE was recorded 18.4%.
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