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

two adjacent inorganic octahedral PbI6
- framework) of 2D layered (PEA)2PbI4 with 

different thicknesses.

Layers 1 2 3 Bulk Bulk-exp[1].

a 8.30 8.30 8.34 8.55 8.79

b 8.97 8.98 9.00 9.15 9.39

Δc
14.47 14.37 14.44 14.50 14.42

Table S2 The reported detail data of deformation potential E1, stretching modulus C2D, 

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

phosphorous, MoS2 as well as bulk MAPbI3, Si crystal[2-6] in previous work compared 

with our work in table 1. 

 
Carrier 
type

E1(eV) C2D(N/m) m*(m0) τ(ps) μ(cm2V-1s-1)

ea 2.09 158 19.11 208100

    ha 6.30 158 1.97 19700

    eb 2.19 145 17.22 172200graphdiyne

    hb 6.11 145 1.91 19100

phosphorous

ea 2.72 29 0.17 0.174 1100

file:///D:/Program%2520Files/Youdao/Dict/6.3.69.8341/resultui/frame/javascript:void(0);
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Table S3 Calculated effective masses, dielectric constants and exciton binding energy 

of layered perovskite (PEA)2PbI4.

Conduction band Valence band

N mxx myy mzz <mc*> mxx myy mzz <mc*> μ
∞

Eb(meV)

1 0.38 0.76 ∞ 0.57 0.64 0.67 ∞ 0.66 0.31 3.93 272

    ha 2.50 29 1.12 0.126 640

    eb 7.11 102 0.15 0.112 80

    hb 0.15 102 6.35 0.067 10000

ea 10.88 127 0.46 0.124 77

    ha 5.29 127 0.57 0.104 200

    eb 11.36 128 0.48 0.151 60

MoS2     hb 5.77 128 0.60 0.069 152

e 0.21 1500

MAPbI3 h 0.32 800

e 1350

Si h 480
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2 0.4 0.54 ∞ 0.47 0.61 0.60 ∞ 0.60 0.26 3.93 228

3 0.35 0.45 ∞ 0.4 0.57 0.59 ∞ 0.58 0.24 3.93 210

bulk 0.35 0.4 ∞ 0.38 0.56 0.47 ∞ 0.52 0.22 3.93 193
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Figure S1 Plotted band structures of (a) monolayer, (b) bilayer and (c) trilayer of 2D 

layered perovskite (PEA)2PbI4 by employing GGA potential function. 
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Figure S2 Plotted total and partial density of bilayer perovskite (PEA)2PbI4. 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)2PbI4, 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 a0 and b0 directions. Solid lines are the parabola fittings, which 

give elastic constant.
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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 a0 and b0 directions. Solid lines are the parabola fittings, which give elastic 

constant.
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