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Additional information of the flow platform.
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Figure S1. Detailed measurements of the 3D-printed reactor



Temperature control
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Figure S2. Temperature calibration.
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Monitored growth of perovskite single crystals experiments

Table S1. Conditions used in growth monitoring experiments

Characterization of synthesized perovskite single crystals

Entry Concentration (M) | T heater (°C) | Flow (uL/min)
1 1.2 85 25
2 1.2 85-95 25
3 1.2 90 25
4 1.2 90 12,5
5 1.2 90 50
6 1.2 95 25
7 1.2 100 25

Table S2. XRD data corresponding to MAPbBr; perovskite single crystals

Entry |hkl 20(°) |b(®) 0 (°) 0 (rad) |b(rad) |[cosB [Sin6

1 001 14,972 0,06729| 7,486 0,131| 0,00117| 0,991| 0,130
2 002 30,140| 0,06732| 15,070 0,263| 0,00117| 0,966| 0,260
3 003 45,887 | 0,06330| 22,944 0,400| 0,00110] 0,921| 0,390
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Figure S3. Williamson-Hall plot corresponding to the MAPbBTr; perovskite. y=-1.4-10-

4x+1.25-103. R?= 0.895
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Seedless growth

Seeded growth

Figure S4. Atomic Force Microscopy images of grown crystals
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Figure S5. A) TRPL measurement of methylammonium lead bromide perovskite single
crystal grown without seed. The lifetimes corresponding to both are shown in Table S3
B) PL spectra of a MAPbBr; perovskite single crystal grown using seeds. C) TRPL
measurement of MAPbBr; perovskite single crystal grown without seed.



Table S3

Sample T T, T3

(ns) (ns) (ns)

543 nm peak (Unseeded) 9.04 39.8 181.7

576 nm peak (Unseeded) 5.9 36.7 152
543 peak (Seeded) 6.57 31.33 91.31
580 peak (Seeded) 7.77 60.02 101.94

Growth of mixed composition perovskite single crystal
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Figure S6. Growth kinetics of mixed composition single crystal

Characterization of synthesized mixed composition single crystal perovskites
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Figure S7. A) Raman spectra of different points of crystal surface. B) Raman shift
measurements at the center of the crystal at surface, 1 pm under surface and 5 um under
surface.
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Figure S8. XPS survey spectra from five different positions on the sample, as indicated
in the inset. The core levels of Pb, C, Br, N, and O confirm the spectroscopic homogeneity
of the top perovskite film, MAPbBr3, with no detectable chlorine core level signals.
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Figure S9. High-resolution XPS spectra of the a) Pb 4f, b) C 1s, ¢) N 1s, and d) Br 3d
peaks measured at point 1 on the sample, as indicated in the inset of Figure 6.
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Figure S10. Normalized PL decay comparing the two faces. The lifetimes corresponding
to both are shown in Table S4

Table S4. Photoluminescence decay times for mixed composition crystals

Sample T T T3 Tavg
(ns) (ns) (ns) (ns)
Top 1.2 12.3 125 46.6

Bottom 1.2 17.8 41.7 20.2
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Figure S11. Photoluminescence microscopy image at different depths

Table S5. Channel wavelength range used in confocal photoluminescence images.

Channel Wavelength range
(nm)
1 (MAPDCI;, white) 408-428
2 433-453
3 458-478
4 (Yellow) 482-501
5 507-517
6 527-537
7(MAPbBBTI;, red) 547-557




