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Table S1 Calculated lattice constants a, b and Ac (the inter layer distance between

two adjacent inorganic octahedral Pbls framework) of 2D layered (PEA),Pbl, with

different thicknesses.

Layers 1
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b 8.97
Ac 14.47
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Table S2 The reported detail data of deformation potential E, stretching modulus C,p,

effective masses m* and charge carrier mobilities p for 2D monolayer graphdiyne,

phosphorous, MoS2 as well as bulk MAPbI3, Si crystal(>®] in previous work compared

with our work in table 1.
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Table S3 Calculated effective masses, dielectric constants and exciton binding energy

of layered perovskite (PEA),Pbl,.

Conduction band

Valence band
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Figure S1 Plotted band structures of (a) monolayer, (b) bilayer and (c) trilayer of 2D
layered perovskite (PEA),Pbl, by employing GGA potential function.



Figure S2 Plotted total and partial density of bilayer perovskite (PEA),Pbly. The
black line represents total density of states (TDOS). The red line, blue, and pink line
represents the electron density states of total Pb atoms, I atoms and partial Pb atoms.
Considering the model of bilayer perovskite (PEA),Pbly, the density of total Pb atoms
represented by red lines change into the partial density indicated by pink lines when
removing the Pb atoms of the middle layer. Thus, lead atomic orbital energy increase,
indicating that there is mainly lead atomic orbitals of middle layer occupying in the
conduction band minimum (CBM). this may be why the band gap becomes larger

while bilayer change into monolayer perovskite.
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Figure S3 The band edge energy shift of valence band maximum (VBM) and
conduction band minimum (VBM) with respect to the lattice dilation along the (a) a
direction and (b) b direction for the bilayer perovskite. Solid lines represent the linear
fit, which defines DP constants. (¢c) The total energy as a function of lattice
deformation along the ay and b, directions. Solid lines are the parabola fittings, which

give elastic constant.



Figure S4 The band edge positions of valence band maximum (VBM) and conduction
band minimum (VBM) with respect to the lattice dilation along the (a) a direction and
(b) b direction for the trilayer perovskite. Solid lines represent the linear fit, which
defines DP constants. (c) The total energy as a function of lattice deformation along
the ap and b, directions. Solid lines are the parabola fittings, which give elastic

constant.
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