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Figure S1. PL spectra and PLQY's of the CsPbBr; perovskite films prepared using a precursor

with the CsBr and PbBr; molar ratio of 1 and at PA temperatures of 21 and 30 °C. The films are

denoted 21-1 and 30-1. Clearly, the PLQY's increase with the decrease of the PA temperature.
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Figure S2. XRD patterns of CsPbBr; perovskite films prepared using PA temperatures of 21 and

30 °C, followed by drying at room temperature. The films are denoted 21-RT and 30-RT. The

films drying at room temperature also form orthorhombic CsPbBr; phase.
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Figure S3. SEM images of the a) 23 and b) 25 films. When the PA temperature increases from

23 °C to 25 °C, the film morphology has changed dramatically.
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Figure S4. Cross-sectional SEM images of the a) 21 and b) 30 films. The thicknesses of the

films are virtually identical.
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Figure SS5. Absorption spectra of CsPbBr; perovskite films at different PA temperatures. The
exciton absorption edge slightly shifts to high energy from 2.335 to 2.345 eV as the increase of

the PA temperature from 21 to 30 °C..
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Figure S6. Temperature-dependent PL spectra of the a) 21 and b) 30 films from 10 K to 290 K.
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Figure S7. Secondary electron (SE) and CL images for the CsPbBr; films produced using

different PA temperatures.
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Figure S8. XPS survey spectra of the a) 23 and b) 25 films.
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Figure S9. XPS spectra of Cs 3d, Pb 4f and Br 3d for the CsPbBr; perovskite films prepared

using different PA temperatures.
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Figure S10. SEM images of the CsPbBr; perovskite films with varying PEG concentrations. a)

the 6.25%-0.58% film. b) the 6.25%-1.71% film. ¢) the 6.25%-2.27% film.
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Figure S11. SEM images of the PEG-bearing CsPbBr; perovskite films. a) SEM image of the
15%-1.12% film. b) SEM image of the 15%-1.35% film. ¢) Cross-sectional SEM image of the
15%-1.35% film. d) Cross-sectional SEM image of the 15%-1.79% film. Note that the thickness

of the 6.25%-1.15% film is only 32 nm.
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Figure S12. XRD pattern of the 15%-1.79% film. The film comprises orthorhombic CsPbBr;

phase preferentially oriented with the (121) planes.
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Table S1. The fitted lifetimes at 526 nm for the film fabricated at different PA temperature by a

bi-exponential function.

Sample A 71 (ns) A, 7, (ns) Tave” (DS)
21 0.4456 6.6061 0.5638 1.1015 3.53
23 0.4391 5.1669 0.5721 1.0686 2.85
25 0.3487 5.7109 0.7086 1.0611 2.59
30 0.3694 4.5089 0.6545 0.6048 2.01

2) Average lifetime calculated by the equation of T,..=(A1T] tAT2)/(A+AS).

Table S2. ICP-MS analysis of the precipitate in DMSO solvent with different weight ratio of

precursors.
Temperature CsBr:PbBr, Concentration Element molar ratio
(molar ratio) (Wt.%) (Cs:Pb)
21°C 1.05:1 243 2.19:1
26.1 6.58:1
30°C 1.05:1 243 3.74:1
26.1 11.01:1
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Table S3. Comparison of PLQY's for the PEG-bearing CsPbBr; perovskite films.

Sample PLQY (%)
6.25%-0.58% 13.17%
6.25%-1.15% 30.63%
6.25%-1.71% 23.81%
6.25%-2.27% 19.43%
15%-1.12% 20.33%
15%-1.35% 22.01%
15%-1.79% 24.78%

Table S4. Representative experimental results of ASE using CsPbBr; perovskites as gain media.

ASE threshold Ref.

Gain media Pump source
(uJ em?)
NCs®  400nm, 35fs, 1kHz 192 1
NCs 400nm, 100fs, 1kHz 5.3 2
NCs 400nm, 100fs, 1 kHz 22 3
NWs”  402nm 150fs, 250 kHz 6.2 4
NPs © 400nm, 50fs, 1kHz 2.2 5
NCs 400nm, 100fs, 1kHz 2.14 6
NCs 405nm, 70fs, 1kHz 2.44 7
Films 400nm, 190fs, 1kHz 3.17 this work

% NCs: nanocrystals casted films; ” NWs: individual nanowires as gain media; ¥ NPs: nanoplates casted films.
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