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Ligand-Length Modification in CsPbBrs Perovskite
Nanocrystals and Bilayers with PbS Quantum Dots for
Improved Photodetection Performance
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Figure S1. PL (red curve) and absorbance (blue curve) of colloidal PbS QDs used in this work for
preparation of films in tandem devices with films of CsPbBr3 PNCs.

In order to confirm the ligand exchange, the corresponding FTIR spectra of the CsPbBrs NCs
thin films were measured before and after the ligand exchange as shown in Figure 52. OA-OAm-
capped CsPbBrs films show two intense peaks at 2854 cm™ and 2924 cm™! that can be assigned to C-
H stretching of methylene (—(CH2)»—) in long alkyl chain of OA and OAm. Similarly, the peaks at 1464
and 722 cm™ are also ascribe to C-H bending of long alkyl chain. The broad peak observed at 3460
cm indicates the presence of O-H and N-H stretching of OA and OAm. The peak at 1735 cm™ is
characteristic of C=O stretching of carboxylic acid. On the other hand, the solid-state ligand exchange
of OA and OAm by MPA is confirmed by the strong decrease in intensities of the aliphatic C-H
stretching peaks at 2918 and 2845cm™ of methylene (—(CHz2)n—) in long alkyl chain of OA and OAm.
The very broad peak observed at 3460 cm™ indicates the presence of internally bonded OH stretching
(from H bonding between carboxylic acid of MPA). In addition, the peaks at 1627 cm-1 can be
assigned to the vibration of the carboxylate anions of 3-MPA molecules coordinated to Pb(II) of
CsPbBrs [1].

The absence of C-S and C-S-H stretching vibrations is expected since they normally give rise to
very weak absorptions in the infrared spectrum. However the peak at 750 cm! can be attributed to
C-S stretching  of disulfides (S-S) [2].
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Figure S2. FTIR spectra measured (with the ATR Agilent Cary 630 setup) in a film of a pristine film
of OA-OAm-capped CsPbBrs PNCs (red continuous line) and the same film after MPA ligand

exchange procedure (blue continuous line).

In the band diagram shown in Figure S3 (energy levels extracted from references [3-5]) it can be
observed how the charge separation is provided by the structure. As in other devices, the MoOs oxide

interlayer plays the role of high-energy electron
towards the gold electrode.

blocking layer [6], while allowing hole transfer
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Figure S3. Schematic energy level diagram of a
absorbing layer of CsPbBrs PNCs.

complete photovoltaic device based on the light



Table S1. Comparison of perovskite-based photodetectors.
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Type Architecture Material R (A/W) . D Rise/Deca  Yea Ref
(jones) y (ms) r
Photoconductor ITO/CsPbCls/ITO 0D 1.89 - 41/43 221 [7]
e 201
MSM Au/CsPbBrs/Au Thin films 55 - 0.43/0.318 7 [8]
. 201
MSM Au/CsPbBrs— TiO2 /Au 0D 3.5 - >1000 7 [9]
MSM Au/CsPbBrs/Au 2D 1.33 0'18061; 20.9/24.6 221 [10]
Phototransistor CsPbBr3/MoS: 0D/2D 44 2.5 x 1010 0.72/1.01 Zgl [11]
Phototransistor CsPbBrs/MoS:2 0D/2D 4 x 104 - 7.5/8 281 [12]
Photodiode ITO/CHsNHsPbIs/Au 2D 0.036 - 320/330 2g1 [13]
. FTO/TiO2/CsPbBrs/Spiro- 101 ) 201
Photodiode OMeTAD/Au 0D 3 1x10 8 [14]
. 201 Her
Photodiode ITO/PEDOT:PSS/CsPbBrs/MoOs/Au 0D 0.1 8x 1010 2/1.5 9 o
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