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Supplementary Tables
Supplementary Table 1. Crystallographic information for (iBA)2(MA)2Pb3Br10
	Crystal data

	Chemical formula
	[(CH3)2CHCH2NH3]2(CH3NH3)2Pb3Br10

	Mr
	1633.10

	Crystal system, space group
	Tetragonal, I4/mmm

	a, c (Å)
	5.9204 (3), 50.863 (4)

	V (Å3)
	1782.8 (2)

	Z
	2

	Radiation type
	Mo Ka

	m (mm-1)
	25.34

	

	Data collection

	Rint
	0.043

	(sin q/l)max (Å-1)
	0.595

	

	Refinement

	R[F2 > 2s(F2)], wR(F2), S
	0.051,  0.139,  1.13

	No. of reflections
	543

	No. of parameters
	45

	No. of restraints
	28

	H-atom treatment
	H-atom parameters constrained

	
	 w = 1/[s2(Fo2) + (0.0708P)2 + 47.6557P]  
where P = (Fo2 + 2Fc2)/3

	Dρmax, Dρmin (e Å-3)
	2.28, -3.07




Supplementary Table 2. Crystallographic information for (iBA)2(EA)2Pb3Br10
	Crystal data

	Chemical formula
	[(CH3)2CHCH2NH3]2(CH3CH2NH3)2Pb3Br10

	Mr
	1661.15

	Crystal system, space group
	Orthorhombic, Cmc21

	a, b, c (Å)
	50.617 (2), 8.5192 (3), 8.5183 (4)

	V (Å3)
	3673.2 (3)

	Z
	4

	Radiation type
	Mo Ka

	m (mm-1)
	24.60

	

	Data collection

	Rint
	0.040

	(sin q/l)max (Å-1)
	0.650

	

	Refinement

	R[F2 > 2s(F2)], wR(F2), S
	0.065,  0.235,  1.08

	No. of reflections
	4222

	No. of parameters
	152

	No. of restraints
	76

	H-atom treatment
	H-atom parameters constrained

	
	 w = 1/[s2(Fo2) + (0.0779P)2 + 134.1122P]  
where P = (Fo2 + 2Fc2)/3

	Dρmax, Dρmin (e Å-3)
	1.88, -1.38




Supplementary Table 3. Crystallographic information for (iBA)2(MHy)2Pb3Br10
	Crystal data

	Chemical formula
	[(CH3)2CHCH2NH3]2(CH3NH2NH3)2Pb3Br10

	Mr
	1663.13

	Crystal system, space group
	Monoclinic, Pc

	a, b, c (Å)
	11.7467 (1), 49.2238 (6), 11.8147 (1)

	b (°)
	90.537 (1)

	V (Å3)
	6831.16 (12)

	Z
	4

	Radiation type
	Ga Ka, l = 1.3405 Å

	m (mm-1)
	29.35

	

	Data collection

	Rint
	0.043

	(sin q/l)max (Å-1)
	0.595

	

	Refinement

	R[F2 > 2s(F2)], wR(F2), S
	0.082,  0.237,  1.04

	No. of reflections
	16703

	No. of parameters
	1099

	No. of restraints
	1035

	H-atom treatment
	H-atom parameters constrained

	
	 w = 1/[s2(Fo2) + (0.1801P)2 + 86.P]  
where P = (Fo2 + 2Fc2)/3

	Dρmax, Dρmin (e Å-3)
	5.60, -3.22




Supplementary Table 4. Crystallographic information for (EA)4Pb3Br101
	Crystal data

	Chemical formula
	(CH3CH2NH3)4Pb3Br10

	Mr
	1605

	Crystal system, space group
	Orthorhombic, C2cb

	a, b, c (Å)
	8.4267 (12), 46.351 (5), 8.4298 (10)

	V (Å3)
	3292.5 (7)

	Z
	4

	Radiation type
	Mo Ka

	m (mm-1)
	27.44

	

	Data collection

	Rint
	0.073

	(sin q/l)max (Å-1)
	0.685

	

	Refinement

	R[F2 > 2s(F2)], wR(F2), S
	0.096,  0.185,  3.14

	No. of reflections
	5228

	No. of parameters
	81

	No. of restraints
	6

	H-atom treatment
	H-atom parameters constrained

	Dρmax, Dρmin (e Å-3)
	2.83, -3.84




Supplementary Table 5. Crystallographic information for (iBA)2(EA)Pb2Br72
	Crystal data

	Chemical formula
	[(CH3)2CHCH2NH3]2CH3CH2NH3Pb2Br7

	Mr
	1168.13

	Crystal system, space group
	Monoclinic, Cc

	a, b, c (Å)
	36.800 (4), 8.4400 (5), 8.3776 (6)

	b (°)
	90.029 (8)

	V (Å3)
	2602.0 (4)

	Z
	4

	Radiation type
	Mo Ka

	m (mm-1)
	23.67

	

	Data collection

	Rint
	0.052

	(sin q/l)max (Å-1)
	0.696

	

	Refinement

	R[F2 > 2s(F2)], wR(F2), S
	0.055,  0.155,  1.02

	No. of reflections
	6257

	No. of parameters
	208

	No. of restraints
	163

	H-atom treatment
	H-atom parameters constrained

	Dρmax, Dρmin (e Å-3)
	2.68, -1.58




Supplementary Table 6. Crystallographic information for (BA)2(EA)2Pb3I103
	Crystal data

	Chemical formula
	(CH3CH2CH2NH3)2(CH3CH2NH3)2Pb3I10

	Mr
	2103

	Crystal system, space group
	Monoclinic, Cc

	a, b, c (Å)
	52.209 (6), 8.9061 (6), 8.9400 (11)

	b (°)
	90.002 (9)

	V (Å3)
	4156.9 (8)

	Z
	4

	Radiation type
	Mo Ka

	m (mm-1)
	19.54

	

	Data collection

	Rint
	0.054

	(sin q/l)max (Å-1)
	0.687

	

	Refinement

	R[F2 > 2s(F2)], wR(F2), S
	0.109,  0.113,  4.78

	No. of reflections
	7083

	No. of parameters
	166

	No. of restraints
	16

	H-atom treatment
	H-atom parameters constrained

	Dρmax, Dρmin (e Å-3)
	7.09, -7.16




Supplementary Figures

[image: ]
[bookmark: _Hlk213869388]Figure S1. Extended crystal structure of (iBA)2(MA)2Pb3Br10.



[image: ]
Figure S2. Extended crystal structure of (iBA)2(EA)2Pb3Br10.


[image: ]
Figure S3. Extended crystal structure of (iBA)2(MHy)2Pb3Br10. Pb-N coordinate bonds are removed for clarity. 
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Figure S4. (a) SHG polarization polar plots of iBA-EA with the parallel configurations at different pressures. (b) Corresponding SHG intensity as a function of pressure in iBA-EA.
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Figure S5. (a) SHG polarization polar plots of iBA-MHy with the parallel configurations at different pressures. (b) Corresponding SHG intensity as a function of pressure in iBA-MHy.
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Figure S6. Extended crystal structure of (EA)2(EA)2Pb3Br10.
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Figure S7. Parallel mode SHG polarization polar plots of (EA)2(EA)2Pb3Br10 and its corresponding SHG intensity as a function of pressure.
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Figure S8. Extended crystal structure of (iBA)2(EA)Pb2Br7.
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Figure S9. Extended crystal structure of (BA)2(EA)2Pb3I10.
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Figure S10. Parallel mode SHG polarization polar plots of (iBA)2(EA)Pb2Br7 and its corresponding SHG intensity as a function of pressure.
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Figure S11. Parallel mode SHG polarization polar plots of (BA)2(EA)Pb3I10 and its corresponding SHG intensity as a function of pressure.
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Figure S12. (a) p-XRD spectra of iBA-EA at different pressures. (b) Normalized lattice constants as a function of pressure.
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Figure S13. Absorption spectrum evolutions of (a) iBA-MA, (b) iBA-EA, and (c) iBA-MHy between 0 and 0.8 GPa.
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Figure S14. Inorganic lattice Raman signals of iBA-MA at selected pressures.
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Figure S15. The PL symmetry factor of iBA-EA and iBA-MA as a function of pressure.
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Figure S16. PL Lifetime of (a) iBA-MA, (b)(c) iBA-EA, and (d) iBA-MHy at different pressures.
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Figure S17. Normalized radiative (kr/k0, black) and non-radiative (knr/k0, red) recombination rates of iBA-EA as a function of pressure.
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Figure S18. Comparison of the pressure-dependent evolution of PL lifetime and deff of iBA-MHy.
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Figure S19. TA spectra of iBA-EA at selected pressures.
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Figure S20. Photo of the iBA-EA high-pressure photoelectric response testing circuit.
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Figure S21. I-T curves of iBA-EA in 1-3 and 2-4 directions at selected pressures.
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