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Introduction 
High-performance perovskite solar cells are based 
on hybrid inorganic-organic perovskites, as 
MAPbX3 and FAPbX3. 1 However, the MA and FA 
as organic cations, exhibit intrinsic thermal and light 
instabilities. This problem is usually addressed by 
increasing the decomposition energy or barrier 
through composition tuning. 2 However, recently, is 
reported a solution, this is the partial or complete 
substitution of the organic part for the 
dimethylammonium (DMA) molecule. 3 In fact, is 
affirmed that several all-inorganic perovskites 
employed in solar cells should be based on DMA 
cation.4  This fact highlights the importance to 
investigate pure DMA-based perovskites to help on 
the perovskite stability and efficiency issues 
overcoming. 
 
 

Results and Discussion 
We confirmed the crystal structure with the crystal 
single X-ray diffraction measurements under 
temperature, our results at room-temperature 
described that DMAPbBr3 crystallizes into a 
hexagonal system with a=8.6159(5) Ǻ, b=8.6159(5) 
Ǻ, c=14.6256(12) Ǻ, (P63/mmc), and for low-
temperature into an orthorhombic system with 
a=8.7826(5) Ǻ, b=13.9798(9) Ǻ, c=14.7388(8) Ǻ 
and (P212121) (Figure 1).  

 
Figure 1: Crystalline structures of DMAPbBr3 at a) room 
temperature and b) low temperature (100 K). 
 

To investigate the low-temperature stability of 
DMAPbBr3 we performed DSC (150-300)K and the 
Raman temperature dependence spectroscopy (10-
300) K. We observe a first-order phase transition 
occurring at 250 K. It suggests by DSC calculations 
at least 12 different disorder states for DMA organic 
molecule in the compound, which exhibits an order-

disorder structural phase transition (SPT) in the 
compound over temperature. In the Raman 
spectroscopy is clearly that the spectra profile is 
different in both phases (separated by colors) 
(Figure 2). 
 

 
Figure 2: Normalized Raman spectra obtained for DMAPbBr3 
crystal in (a) a range between 10-295 K, the temperature 
dependence of (b) center and(c) FWHM for torsion in octahedra 
[PbBr6]

4- (126 cm-1) and in the DMA (141 cm-1). 
 
 

Conclusion 
The DMAPbBr3 undergoes an order-disorder first-
order structural phase transition at 250 K. That was 
studied with SCXRD, DSC and Raman 
spectroscopy, the SPT turns in the ordered 
orthorhombic phase, we described (Figure 2) that 
octahedral and DMA torsion modes suffer changes 
in Center and FWHM parameter, the abrupt 
decreasing in FWHM at the phase transition, which 
confirms the order-disorder nature of the phase 
transition. These results have some impact on the 
description of the properties and mechanism of the 
phase order-disorder phase transition. 
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