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ABSTRACT 

All-perovskite (all-PVSK) tandem solar cells, capable of exceeding the Shockley-Queisser single-junction solar cell 
efficiency limit, consist of a 1.7-1.9 eV wide-bandgap (WBG) top subcell and a 1.2-1.3 eV narrow-bandgap (NBG) bottom 
subcell. With a current world record efficiency of 29.1%, all-PVSK tandem solar cells outpace their best single-junction 
counterparts by 3% absolute. Nevertheless, a significant challenge in enhancing the efficiency of these tandem solar cells 
is the substantial open-circuit voltage (Voc) loss in the wide-bandgap subcell. To mitigate this issue, we employed a novel 
self-assembled monolayer, DCB-Br-2, as a hole transport layer (HTL) in wide-bandgap perovskite solar cells. This 
approach reduces interfacial non-radiative recombination and notably diminishes the Voc loss. The wide-bandgap 
perovskite solar cell (1.79 eV) built with DCB-Br-2 exhibits a high Voc of 1.35 V, a power conversion efficiency (PCE) of 
20.6%, a fill factor (FF) of 84.1%, and a short-circuit current density (Jsc) of 18.1 mA/cm2. Importantly, the attained Voc 
surpasses 90% of the Shockley-Queisser limit. When integrated with a 1.23-eV NBG subcell, the tandem configuration 
has a PCE of 26.75%. This study introduces a novel self-assembled monolayer that remarkably minimizes Voc loss, 
thereby enabling the development of high-performance perovskite single-junction and tandem cells. 
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