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Number of Publicaton in Perovskite Solar Cells

3D ABX3 perovskite

Si Solar Cell

Crystalline Si  :  26.3±0.5% of 
PCE [1]

- band gap (~1.1 eV)
- effective to absorb in visible 
and NIR region

[1] Green et al. Solar Cell Efciency Tables (Version 49). Prog. Photovoltaic: Res. Appl. 2017; 25:3–13 

MA+:Methylammonium 
FA+ :Formamidinium & Cs+

B: Pb2+,Sn2+,Ge2+

X: Cl-,Br-,I-

Perovskite ABX3

- Direct bandgap 
- Tunable (I- → 1.5-1.6 eV)
- Low exciton Eb ~10 meV
- High Dif. Length    (1 μm)=> 

thin flm
- Preparaton low T°C (~ 100°C)/ 

solutons
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Best Research-Cell Efciencies



Perovskite Solar Cells (PSC)
PSC’s components

Working mecanism
Drawbacks 

-   Stability  (HTM, multple    
monocatons…)
- Cost (HTM, plastc 

substrates…)
- Toxicity (Lead-less or lead-

free PSC)
- Understanding the 

electrical response (IS)

LUMO

HOMO



Objectve of Our Work

Selectve 
contacts

Selectve 
contacts

HTM studies
High efciency and stability

Cost efectve

SnO2 as blocking layer

Simplifed structure at low  
temperature



Our study

• Polymer vs Molecular HTM
• Carbazole based HTM
• Carbazole polymer-based

New  
HTM

• SnO2 used planar architecture
• NiO

ETM

Intensively studied by 
Impedance Spectroscopy 
in order to understand 
the electrical response in 
the cells

 Sample Voc / 

V

Jsc/ 

mA.cm-2
FF/ % PCE/ %

Spiro-
OMeTAD

0.99 22.25 81.20 17.94

PCz1 0.95 21.88 80.87 16.84

Best performance for new HTMs

Best performance for planar cells
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