IRRADIATION OF
PEROVSKITES
SOLAR CELLS




PEROVSKITE BASED SOLAR CELLS

* Metal halide perovskites are
naturally occurring
minerals.(MAPbI;)

« 3d generation of Solar cells

* Pros: Could be cheap, flexible,
light, higher lifetime

* Cons: Unstable, degradable,
lower efficiency




MATERIAL TYPE

Semi-transparent: Glass/ITO (~120 nm)/NiO (15 nm)/Perovskite (blade
coated, ~500 nm)/ LiF (0.8 nm)/C60 (15 nm)/(Zn0O, 15 nm,
optional)/ITO (70 nm)/Au or Ag grids (100 nm)




SOLAR SAMPLE




ENVIRONMENT







PROTON IRRADIATION

Hitting the sample with protons with specific energy

C (left): 45 keV and 101! fluences, C (right): 45 keV and 1013 fluences
D (left): 950 keV and 10%3 fluences, D (right): 950 keV and 10!
fluences

G: 45 keV and 10! fluences

H: 45 keV and 1013 fluences
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Values we’re

interested in

J.. (Current density in a short
circuit)

V.. (Voltage in an open circuit)
Viax (Maximum voltage)

Jhax (Maximum current density)
P.. (Maximum power)

FF (Fill Factor)

Efficiency

Voltage (V)
0 Vimax

Maximum output
(Pmax)=

| O —

/ The ideal maximum output
Jsc v (Pideal)= Jsc X Voc

Current density (mA/cm?)
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Current Density vs. Voltage (J-V graph)

Current Density (mA/cm?®)
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Current Density (mA/cm?)
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CHANGE IN J,.

Semi-transparent, Ag

—e—145 keV, ell fluences  —e—45 keV, el3 fluences

20.5
20
19.5
19
18.5

18

J..(mA/cm?)

17
16.5
16
15.5
15

1 2 0
Experiment Number

Semi-transparent, Ag

—e—950 keV, el13 fluences —o—950 keV, ell fluences

1
Experiment Number






CHANGE IN V.

Semi-transparent, Ag Semi-transparent, Ag
—o—45 keV, el3 fluences —e—45 keV, ell fluences —e—950 keV, e13 fluences —o—950 keV, el1 fluences
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EFFICIENCY %
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EXTERNAL QUANTUM EFFICIENCY (EQE)

Band Gap: The minimum
energy required to cross
over to the conduction
band

The red response i1
reduced due to rear
surface recombination,

Blue response is reduced reduced absorption at
due to front surface recombination. long wavelengths and
/ low diffusion lengths.
1.0 \ Ideal quantum
> efficiency
o
O A reduction of the overall QE is
= .
w caused by reflection and a low
= diffusion length. No light is absorbed
c below the band gap
S so the QE is zero at
9 long,wavelengths
O
%
i
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