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SI Figure 1: Optical images of spincoated perovskite films. Scale bar = 200 μm.



SI Figure 2: Unit cells of PMA2PbCl4, PMA2PbBr4, PEA2PbCl4, and PEA2PbBr4 and their respective 

diffraction patterns compared to simulated patterns [1], [2], [3], [4]



SI Figure 3: Relative orientation of benzene rings in PMA-based vs. PEA-based perovskite thin films.



SI Table 1: Calculations of ligand density for perovskite surfaces of interest. Bolded values indicate 

dimensions used to calculate periodic unit cell present at the interface of each perovskite.

Perovskite
CCDC 

Deposition 
ID

a b c Area 
(Å2)

# of 
ligands

Ligand 
density 

(ligand/Å2)

PMA2PbCl4 1042742 33.63500 7.81700 7.73700 60.4801 2 0.03307

PMA2PbBr4 1542460 33.35290 8.14660 8.12320 66.1765 2 0.03022

PEA2PbCl4 1498513 11.11520 11.20480 17.59090 124.544 4 0.03212

PEA2PbBr4 754084 11.61500 11.62750 17.57510 135.053 4 0.02962



SI Figure 4: Optical images and x-ray diffraction patterns for perovskite films prior to and after exposure 

to ethyl acetate. Scale bar is the same for all images = 200 μm.



SI Figure 5: Atomic force microscopy of 2D MHP surfaces (left column), 2D MHP/CL-20 bilayer (middle 

column), and 2D MHP/CL-20 bilayer film after SVA (right column).



SI Figure 6: Film thickness measurements of 2D MHP (squares) and 2D MHP/CL-20 bilayer films 

(circles).



SI Figure 7: Representative Raman spectrum for CL-20 with peak at ~833 cm-1 highlighted as this indicates 

crystallization of the β-CL-20 polymorph. Average peak location of perovskite/CL-20 bilayer films shows 

no significant peak shift due to interfacial interactions.



SI Figure 8: Representative XRD spectra of MGC-CL-20 relative to simulated patterns of three 

polymorphic (β, γ, ε) and one hydrate (α) structure of CL-20.[5], [6], [7] Confirmation of β-CL-20 

crystallization with high degree of orientation in the MGC films.



SI Figure 9: Average CL-20 peak location is tabulated for each bilayer pair relative to control MGC-CL-

20 (black). Sample size = 3.



SI Figure 10: Fit parameter definition and calculation. Overlay of interfacial unit cells of (1x1) unit cell 

perovskite surfaces with crystallographic planes ((002), (020), and (111)) of β-CL-20. Adapted from [8].



SI Figure 11: Accumulation of CL-20 crystals during recrystallization after SVA. CL-20 crystals indicated 

in black box. Colorful area contains remaining perovskite film and residual solvent. 

 



SI Figure 12: Optical images of perovskite surfaces (column 1), perovskite + CL-20 bilayer films after 

MGC (column 2), and perovskite + CL-20 bilayer films after MGC and SVA (column 3). Scale bar = 200 

μm.

 



SI Figure 13: Average Raman shift of the 833 cm-1 peak (associated with β-CL-20) after SVA in EtOAc. 

(n=3)
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