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Number of Publication in Perovskite Solar Cells

Si Solar Cell Perovskite ABX,

. Crystalline Si : 26.3t0.5% of _
PCE [

- band gap (~1.1 eV)

- effective to absorb in visible

and NIR region

3D ABX, perovskite
. .

X: CI,Br,I

Direct bandgap

Tunable (I'— 1.5-1.6 eV)

Low exciton E, ~10 meV

High Diff. Length (1 pum)=>
thin film

Preparation low T°C (~ 100°C)/
solutions

MA*:Methylammonium
FA* :Formamidinium & Cs*

B: Pb?* Sn%*,Ge?

[1] Green et al. Solar Cell Efficiency Tables (Version 49). Prog. Photovoltaic: Res. Appl. 2017; 25:3-13
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Best Research-Cell Efficiencies
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Perovskite Solar Cells (PSC)

PSC’s components

Metal electrode

Total thickness S, HTL (Spiro-OMeTAD)
around 1 pm Al _ | Perovskite
(| ‘: v mh—'l‘i(?z/‘ﬁér'ejvls&ite a_.’,__l, :‘"' “_ T
b 5 i0, porous layer
AR e {
ALY, tb‘ ‘;’T-‘i?" i A\ TiO, Compact layer
ME; W X FTO Glass
Working mecanism
Drawbacks

eV vs Vacuum

a4 - - Stability (HTM, multiple
36 1 (2) % [UMO monocations...)
3.8 - .
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429 e o A substrates...)
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Objective of Our Work

Conventional architecture Planar architecture

Au

HTM Iayer\* Selective
. contacts

Perovskite layer

Selective Meso-TiO,
contacts Compact-TiO;~—
FTO —
HTM studies SnO, as blocking layer
High efficiency and stability Simplified structure at low

Cost effective temperature



Our study

Best performance for new HTMs

New * Polymer vs Molecular HTM Sample | Vo./ [ JJ | oo |peg o
HTM * Carbazole based HTM V | mA.cm= I% | PCE/ %
* Carbazole polymer-based Spiro-
oMeTAD | 099 | 2225 | 81.20 | 17.94
PCz1 0.95 | 21.88 | 80.87 | 16.84
ETM * SnO, used planar architecture
° NiO
Best performance for planar cells
Ve (V) Jse (MA.cm?) FF (%) PCE (%)
SO, planar | Max (Rev) | 1.05 23.03 75.44 18.22 Intensively studied by
e Impedance Spectroscopy
( ) Max (For) | 1.04 23.02 71.21 17.03 i order to understand
SnO, planar | Max (Rev) | 1.01 21.92 68.84 15.28 the electrical response in
(MAPI) Max (For) | 0.97 21.98 56.40 12.08 the cells
TiO, planar | Max (Rev) | 1.01 22.49 77.50 17.65
(FAMA) Max (For) | 0.90 22.43 50.86 10.28
T10, meso Max (Rev) 1.02 24.05 76.1 18.67
(FAMA) Max (For) [ 1.01 23.24 55.02 12.92
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