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Why are charge carrier lifetimes relevant?
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Why things are more difficult in reality than 9
In theory?
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How can transient methods help... UJ JULICH
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...to study recombination and voltage losses
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Transient Photoluminescence 9 JULICH

Layer on glass - Video
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Transient Photoluminescence ‘J JULICH
Layer on glass — Bulk recombination
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Transient Photoluminescence

Layer on glass — Surface recombination

time constant 7 (S)
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Charge transfer and recombination @) JULICH
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General idea
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Charge transfer and recombination @) JULICH
Data
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Transient Photoluminescence — Solar Cell UJ JULICH
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Video
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Large signal lifetime from TPL (wo bias) ‘J JULICH
Bulk lifetime variation, S=0.1 cm/s, laser fluence 10 pJ/cm?
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Large signal lifetime from TPL (wo bias) 9 JULICH
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Experiment vs. Simulation
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Large signal lifetime from TPL (wo bias) @) JULICH
Bulk lifetime 10 ps, laser fluence 10 pJ/cm?
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Transient Photoluminescence (TPL) Transient Photovoltage (TPV)

[ measures the luminescence decay ][ measures the decay of an external voltage ]
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Transients with bias light 9 JULICH
Video TPV vs. TPL

Forschungszentrum

0.0000 ns 0
3 . . ; 10 r\
bias pulse Ag PCBM  perovskite ~ PTAA ITO R
E 107§
2f 2
E N 10
L 0 500 1000
> time t (ns)
‘ g 0 -\ 1.3500
c
. ® W1.3000 -
>
“1F L 0
 1.2500
I E
_2 1 L 1 1 1 1 1.2000
0 0.1 0.2 0.3 0.4 0.5 0.6 100 102 1

location x (um) time ¢ (ns)




TPV Decay Constants 9 JULICH
Small signal transients
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Experimental data — internal vs. external voltage
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decay constant 7 (S)

TPV Decay Constants
Experiment vs. Simulation
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