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PART O: INTRODUCTION
TRANSIENT PHOTOLUMINESCENCE AND LIFETIMES
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Perovskite Layer Stacks and Solar Cells
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complexity of data interpretation

rickemeier et al. Adv. Energy Mater. 11, 2003489 (2021) 99 03.2004 )
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PART 1: SHALLOW DEFECTS
AND HOW THEY CHANGE THE SITUATION
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Steady state vs. tr-PL
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Pure film stacks full device
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Pure film stacks full device

C;;n Cﬁﬂ C
Perovskite ) Perovskite , =0
Perovskite Perovskite

Perovskite

o T T T . . 3
E 1.28 T - 10
W ORI
<124+ ® i =10%¢
2 ¢ (N £
c o ;
£ ° > .
5 £ 10°}
Z1.20r = 1 s i
: ’ 3 10°}
=z 116+ ;] 8 :
: ° S 107}
q’ e .; E
L @ OAIl modified - % E
.g 1.12} © control . 1 E 10-8;_ iy
U 1 ) 1 1 L X ‘ |e '-5 E
K\\(Q O’l}\\\® X \6\\0 o 664\0 6@4\0 1 O -9 . 1 . 1 N L ) | . . ) .
@& 09 10 11 12 13 14 15

N\ Fermi-level splitting AE, (eVl ’



Summary

—
<Q
N

=
<
ol

|
<
~

differential decay time 7 (S)

=
Q
(0]

=
Q
(o3}

gated CCD

simulation

~exp(-AEF/2k!)4

1.0

1.1 1.2 1.3
Fermi-level splitting AE¢ (eV)

IJ JULICH

Forschungszentrum

Shallow defects lead to non-
Integer n,, and continuously
Increasing decay times.

High defect density needed to
fit the data.

https://www.researchsquare.com/article/rs-2514593/latest.pdf
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Decays vs. repetition rates
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Decays vs. repetition rates
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Summary 9) JoLicH
If a sample is intrinsic, the following holds:
« Every decay not dominated by a deep defect will lead to non-exponential
decays.
« Those are often similar to radiative recombination (even if they are not)
« They will automatically lead to t4i = t implying that decay times determined
towards the end of a decay are ~ the inverse repetition rate.
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PART 3: ANALYSIS OF SMALL SIGNAL MEASUREMENTS
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Recombination and Extraction ‘J JULICH
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Comparison with Experiment
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Collection Efficiencies and Impact on JV curves 9 JULICH
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