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Supplementary Note 1: Precursor and perovskite masses

Table S1 - Weighted reaction precursors and recovered perovskite masses (r.m.). Values in
parentheses are the molar quantities (in mmol). Yield is the ratio between the HP obtained and
expected (sum of precursors) masses.

mMAI mGAlI mFAl mEAlI mAClI mPbl; r.m. Yield
)] (9) (9) (9) (9 (9 (9) (%0)

0.259; - - - - 0.752

0.00 (1.615) (0.00) (0.00) (0.00) (0.00) (1.615)4 0.909s 89.9
0.248,  0.003s  0.003; 0.0033 0.003; 0.751;

0.01 (1.54,) (0.01,) (0.015) (0.015) (0.015) (1.615) 0.920s 90.9
0.2385 0.006, 0.0062) 0.0063 0.006¢ 0.750s

0.02 (1.485) (0.03;) (0.03g) (0.035) (0.03,) (1.61,) 0.916, 90.4

0.227, 0.009, 0.008; 0.009; 0.0094 0.749,
0.03 (1.415) (0.04) (0.04) (0.05,) (0.050) (1.610) 0.918, 90.7

0.217¢ 0.012; 0.011¢ 0.011, 0.012, 0.748¢
0.04 (1.35)) (0.06,) (0.065) (0.065) (0.06,) (1.605) 0.902 89.1

(1.29,) (0.080) (0.085) (0.075) (0.08) (1.60,)
006 TEY oo war  Goy  bmy Gy 0875 865
oor G Ry SEy WE W Gy oe e
0.08 0.1746 0.024; 0.022, 0.023; 0.024,4 0.744, 0.931, 92.0

(1.087) (0.125) (0.124) (0.13y) (0.12) (1.59)

0.164; 0.027¢ 0.0253 0.025; 0.0274 0.742¢
0.09 (1.02:) (0.145) (0.14¢) (0.145) (0.14,) (1.59:) 0.9240 913

0.153, 0.030¢ 0.028, 0.028,  0.030s  0.741,
0.10 (0.955) (0.162) (0.165) (0.161) (0.160) (1.593) 0938, 927




Supplementary Note 2: Setup for the light-accelerated degradation test
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Figure S1 - Homemade setup used for the light-accelerated degradation test. The samples were
distributed uniformly in the Petri dish, which was positioned in the center of the rotating (6 Hz
clockwise) platform and submitted to direct and mirror-reflected illumination from the LED lamp.
The lamp specifications are a power of 6 W, luminous flux of 560 Im, and color cold white (6500
K). The box (30 x 20 x 15 cm) remained closed and sealed with masking tape during the test.
Inside humidity was kept as low as possible by drying silica beads. Temperature and relative
humidity were constantly monitored, ranging from 25 to 32 °C and 35 to 50 % throughout the
experiment.



Supplementary Note 3: Effective A-site characteristics

The effective characteristics of the A-site cations in the studied perovskites were
taken as the weighted average, as preconized by Vegard's law. The expressions for the

effective A-site ionic radii, dipole moment, and number of N-H bonds are respectively

given by:

Tefr = X(Tga +Tpa + 754 +7ac) + (1 — 4X)7ya

desr = x(dga + dpag + dgg +dyc) + (1 —4x)dyy

Nefr = x(nGA +Npy + Ny + nAC) + (1 — 4x)nMA

where 1, d,, and ny are the properties of each A-site cation shown in Figure 1a of the

main text. The Goldschmidt tolerance factor of compositions was calculated from its

definition using the effective ionic radii:

reff + 18}

T V2(rpp + 1)

where rp, = 119 pm and r; = 220 pm are the ionic radii of Pb?* and I" [1], respectively.

The results are given in Figure S2.
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Figure S2 - Effective properties of the studied halide perovskites.



Supplementary Note 4: DSC measurements

I I 1 I
x = 0.07
endo
Heec v
X = 0.06
tagc
x = 0.05
fosec
2 [x=004
o
‘% 20.0°C
® |x=003
T
26.2°C
x = 0.02 ~~
34.1°C
x = 0.01 V
475°C
x = 0.00 \/__
60.2°C
LA BELENL AL AL NEL AL AL AL R AL A
-20 0 20 40 60 80

Temperature (°C)
Figure S3 - Experimental thermograms obtained through differential scanning calorimetry
measurements from the GAKFAEAACMA1.4Pbl; studied samples.



Supplementary Note 5: Le Bail fits of XRD data
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Figure S4 - Experimental XRD patterns (black dots) and Le Bail fits (red lines) of the
GAFAEAACMA.L4PDI3 studied compositions. Fits were calculated using the WinPLOTR
package as implemented in the Fullprof software (version of April 2024) considering the I4cm
(tetragonal) and Pm3m (cubic) space groups.



Table S2 - Original lattice parameters obtained through the Le Bail fit.

2

x a(A) c(A) x
0.00 8.8652 + 0.0004 12.6677 + 0.0007 2.12
0.01 8.8769 + 0.0004 12.6624 + 0.0008 1.87
0.02 8.8873 + 0.0005 12.6461 + 0.0014 2.17
0.03 8.9095 + 0.0006 12.6393 + 0.0013 2.11
0.04 6.3131 + 0.0002 - 2.37
0.05 6.3169 + 0.0003 - 2.14
0.06 6.3175 + 0.0003 - 2.54
0.07 6.3169 + 0.0003 - 2.01




Supplementary Note 6: Band gap energies

To determine band gap energies (E;) of studied materials, we fitted UV-Vis

diffuse reflectance data with the modified Tauc equation, expressed as [2]:
(F(R). )Y = B(hv — Ey)
where hv is the incident photon energy, y a factor that depends on the nature (direct or
indirect) of the electron transition, and F(R) is the Kubelka-Munk function, given by:
(1-R)?
2R

where R is the reflectance of an infinitely thick sample. In our analysis, we considered

F(R) =

electronic transitions related to a direct band gap (y = 1/2), as reported for halide
perovskites [3]. The modified Tauc plots used to estimate the band gap energies are shown

in Figure S5.
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Figure S5 - Modified Tauc plots and respective linear fits of the GAFAEAACMA..4PbI3
studied perovskites.



Supplementary Note 7: Current-voltage curves
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Figure S6 - Experimental current-voltage curves of the GAWFAKEAACMALPDI;
compositions. Colors are the data collected in a different electrode on the same sample,
given in each row.
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