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Introduction

Wide-bandgap (=1.75-1.85 eV)(WBG) metal-halide perovskite solar cells (PSCs) are promising candidates for perovskite/organic tandem sub cells, yet their
performance remains limited by interfacial losses at the buried hole-selective contact. Carbazole-based self-assembled monolayers (SAMs), notably 2PACz
and Me-4PACz, used as hole-selective layer rarely provide simultaneously optimal valence-band alignment together with favourable wettability and lateral
uniformity, resulting in non-radiative recombination and non-ideal crystallization that ultimately constrain further gains in device efficiency.

Project Aims

The aim of this project is to develop high efficiency WBG PSCs with high
Ve through buried interface optimization by mixed SAMs strategy.
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Methods
» Device structure: ITO/SAMs/FA, Cs, ,Pbl, ;Br, ,/PDAI,/C,/BCP/Ag.
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Figure 4. a) Time Resolved photoluminescence(TRPL) decays of perovskite films deposited on
different SAMs, under bottom-side excitation; (b) Light intensity-dependent V- of perovskite with
2PACz, Me-4PACz, and Mixed SAMs. (c) J-V curve of champion Mixed SAMs based device form
forward and reverse scan; (d)The stabilized power output of the 2PACz, Me-4PACz and Mixed
SAMs based device.

* Longer lifetime and a reduced ideality factor evidence suppressed
interfacial recombination with the mixed SAMs, which translates into higher
Vo and FF, enabling >20% PCE and the top stabilized output.
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Figure 2. (a,b,c) Surface AFM results and (d,e,f) KPFM images of the 2PACz, Me-4PACz,

and Mixed SAMs film, respectively. ConCIUSion and FUtu re Work

* Mixed SAMs result in the smoothest morphology and the most

v" Mixed SAMs co-optimize VBM alignment and surface polarity, yielding laterally
uniform CPD distribution.

uniform monolayers. This uniformity propagates to the buried interface,
improves  crystallization, and  suppresses interfacial non-radiative
recombination. Consequently, 1.79 eV WBG PSCs achieve V5-=1.31V, PCE =
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 The mixed-SAMs strategy enables controllable tuning of interfacial energetics
and surface morphology, achieving precise energy-level alignment and offering
clear scalability to broader bandgaps and tandem devices.
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