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Goal: Unveiling the charge extraction limitations of a direct SnO,A-P-perovskite interface
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Fig. 2: HAXPES spectra centred on the Sn 2p
binding energies of a solution-processed SnO,
and an ALD-grown SnO, thin film & their
respective [O]/[Sn] ratio
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Fig. 3: SEM cross-section image of an
ALD-grown SnO, thin film on a textured c-
Si substrate

Dense & conformal ALD of SnO, V

SnO,ALD  transparent  and

highly conductive = [1] V

[1] Gayot et al.,
DOI:10.4229/EUPVSEC20212021-3BV.1.5

Commissariat a I'énergie atomique et aux énergies alternatives
150 avenue du lac Léman | 73375 Le Bourget-du-Lac
www-liten.cea.fr

Behaviour of PK-based solar cells integrating an ALD-grown SnO, ESL
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Fig. 4: J(V) characteristics of single-junction (a) and perovskite/silicon tandem (c) cell integrating a reference SnO,SP
ESL and a SnOLP ESL. In inset of each graph, a schematic of a NIP single junction perovskite cell (b) and of a 2-
terminal perovskite/silicon tandem cell (d) is shown.

Poor electron extraction & weak Perovskite grown on Sn0O,A> VS SnO,SP ?
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Limitations at I
SnO,AP/Perovskite interface
Interface Analysis

Table 1: Workfunction of SnOALP & SnO,SP
layers extracted from KPFM measurements

SnO,SP SnO,AP
4.6 ig,l 4,‘9 +0,1
R >~ 300 moV/

» same optical bandgap,
crystalline structure [1]
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= May generate an electron extraction barrier
at the SnO,AP/Perovskite interface
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% Successful growth of SnO, by ALD

%  Perovskite & perovskite/silicon tandem solar cells with an SnO,A-P—based ESL
show strong performance losses

% KPFM measurements unveiled a significant workfunction difference between
SnO,ALP layers and reference SnO,SF films

=> Chemical characterisation of the SnO,A-P/Perovskite interface may give further insight
on the poor electron selectivity in devices
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