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Figure S1 shows the low magnification topography and KPFM image of the 2D perovskite. The calculated work function 
was 5.23±0.05 eV. This result is key to designing optoelectronic devices because gives insights about band alightment 
conditions.

Figure S1. (a) Topography and KPFM image of the (MA)2(PA)2Pb3Br10 film.
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Figure S2. Tauc plots of (PA)2(MA)2Pb3Br10 (orange line) and MAPbBr3 (green line) films.
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Figure S3. Room temperature PL spectrum of (PA)2(MA)2Pb3Br10 and MAPbBr3 films excited at 470 nm.
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Figure S4. Temperature dependent PL spectra for (a) MAPbBr3 and (b) (MA)2(PA)2Pb3Br10. Normalized PL spectra for 
MAPbBr3 in the range of (c) 12K to 215K and (d) 250K to 350K, respectively. (e) Normalized PL spectra for 
(MA)2(PA)2Pb3Br10. Note that PL intensity tends to decrease as temperature increases, nevertheless, this decrease is not 
continuous and can be due to some untransformed room temperature perovskite phase as already previously described.2 
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Supplementary note

Different mechanisms of scattering between charge carriers and phonons or impurities are associated with different 
functional dependencies of the PL linewidth on temperature. which can be expressed as3: ᴦ (𝑇) 

ᴦ(𝑇) = ᴦ0 + ᴦ𝑎𝑐 + ᴦ𝐿0 + ᴦ𝑖𝑚𝑝

ᴦ(𝑇) = ᴦ0 + 𝛾𝑎𝑐𝑇 + 𝛾𝐿𝑂𝑁𝐿𝑂(𝑇) + 𝛾𝑖𝑚𝑝𝑒
( ‒ 𝐸𝑏

𝐾𝑏𝑇 )
Where  is the temperature-independent inhomogeneous broadening term, which arises from scattering due to ᴦ0

disorder and imperfections.4  and  are homogeneous broadening terms from acoustic and LO phonon (Fröhlich) ᴦ𝑎𝑐 ᴦ𝐿0

scattering, with charge-carrier-phonon coupling strengths  and , respectively. The final term, , 𝛾𝑎𝑐 𝛾𝐿𝑂 ᴦ𝑖𝑚𝑝

phenomenologically accounts for scattering from ionized impurities with an average binding energy Eb.5 These impurities 

contribute  of inhomogeneous broadening to the width when fully ionized.6 Electron–phonon coupling is in general 𝛾𝑖𝑚𝑝

proportional to the occupation numbers of the respective phonons, as given by the Bose–Einstein distribution 

function45,46, taken as  for LO phonons, where ELO is an energy representative of the frequency for the 

𝑁𝐿𝑂 =
1

[𝑒

𝐸𝐿𝑂
𝐾𝐵𝑇

‒ 1]
weakly dispersive LO phonon branch.7 Most important is that is has been demonstrated, both experimental and 

theoretical, that the most significant contribution arises for LO phonon scattering.3 Then we used  to fit  ᴦ(𝑇) = ᴦ0 + ᴦ𝐿0

our data, as shown in Figure 4b. 
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