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Table S1. Crystal data and structure refinement for (TPA),PbBr; single crystal.

Empirical formula C,4Hs¢BrsN,Pb
Formula weight 899.53
Temperature/K 297.7(5)
Crystal system monoclinic

Space group 12/a
a/A 14.9268(6)
b/A 14.5097(6)
c/A 31.9309(11)
a/° 90

pre 94.414(4)
v/° 90
Volume/A? 6895.2(5)
Z 8
Pealeg/cm’ 1.733
w/mm'! 9.543
F(000) 3488.0

Crystal size/mm’
Radiation
20 range for data collection/°
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A~

Flack parameter

0.21 x0.19 x 0.16

MoKa (A= 0.71073)
3.084 to 61.798

-15<h<21,-15<k<20,-42<1<45

26996

9297 [Rint = 0.0417, Reigma = 0.0697]

9297/379/399

1.005
Ri= 0.0478, wR2 =0.0960
R;=0.1323, wR, = 0.1138

1.22/-1.23
-0.07(7)




Table S2. Bond lengths for (TPA).PbBr; single crystal.

Atom Atom Length/A Atom Atom Length/A
Pbl Brl 3.0042(8) N2 Cl6 1.510(6)
Pbl Br2 2.8773(8) N2 Cc16! 1.511(6)
Pbl Br3 2.7948(10) C13 Cl4 1.500(8)
Pbl Br4 2.7241(7) Cl4 C15 1.502(8)
N1 Cl 1.515(9) Cl6 C17 1.515(8)
N1 C4 1.491(7) C17 C18 1.518(9)
N1 C7 1.543(10) N3 C19 1.620(13)
N1 C10 1.511(9) N3 C19? 1.620(13)
N1 C4A 1.518(10) N3 C22 1.515(13)
N1 Cl1A 1.56(2) N3 C22? 1.515(13)
N1 C7A 1.48(3) N3 C19A 1.432(16)
N1 C10A 1.53(3) N3 CI19A? 1.432(16)
Cl C2 1.548(14) N3 C22A? 1.603(14)
2 3 1.479(11) N3 C22A  1.603(14)
3 C2A 1.523) Cl19 €20 1.47709)
C4 Cs 1.526(3) €20 21 1.549(8)
Cs 6 1.538(8) 21 C20A 1.536(9)
C6 CsA 1.526(9) 22 23 1.534(9)
7 8 1.476(15) 23 24 1.495(3)
8 ) 1.525(11) 24 C23A 1.550(9)
9 C8A 1.63(3) C4A C5A 1.537(10)
Cl10 cli 1.492(12) CIA C2A 1.42(4)
cli C12 1.518(11) CTA CSA 1.52(4)
C12 Cl1A 1.532(10) C10A Cl1A 1.534(10)
N2 C13! 1.520(6) C19A C20A 1.530(9)
N2 C13 1.520(6) C23A C22A 1.477(9)
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Table S3. Bond angles for (TPA),PbBr4 single crystal.

Atom Atom Atom Angle/* Atom  Atom  Atom Angle/
Br2 Pbl Brl 126.18(3) Cl4 C13 N2 116.5(5)
Br3 Pbl Brl 119.28(3) C13 Cl4 Cl15 109.9(6)
Br3 Pbl Br2 105.02(3) N2 Cl6 C17 115.7(5)
Br4 Pbl Brl 101.62(3) Cl6 C17 C18 109.6(6)
Br4 Pbl Br2 101.62(3) C19 N3 C19? 92.7(10)
Br4 Pbl Br3 97.04(3) C22? N3 C19? 103.0(9)
Cl N1 Cc7 107.7(6) C22 N3 C19 103.0(9)
C4 N1 Cl 112.7(6) C22° N3 C19 108.4(8)
C4 N1 Cc7 107.6(6) C22 N3 C19? 108.4(8)
C4 N1 C10 110.4(5) C22° N3 C22 133.9(13)
C10 N1 Cl 106.9(5) C22? N3 C22A2 32.3(5)
Br3 Pbl Brl 119.28(3) C13 Cl4 Cl15 109.9(6)
C10 N1 Cc7 111.5(6) C22 N3 C22A2 106.5(9)
C4A N1 ClA 109.4(15) CI9A%? N3 CI9A 133.2(16)
C4A N1 CI0A 103.4(14) CI19A%? N3 C22A 113.9(8)
C7A N1 C4A 111.1(15) CI9A N3 C22A 99.6(10)
C7A N1 Cl1A 114.2(16) C22A> N3 C22A 88.1(10)
C7A N1 CI0A 113.3(16) C20 C19 N3 118.1(11)

CI0A NI Cl1A 104.7(14) C19 C20 C21 99.3(9)
N1 Cl1 C2 114.3(8) N3 C22 C23 117.0(10)
C3 C2 Cl 110.1(9) C24 C23 C22 109.2(9)
N1 Cc4 Cs5 116.0(6) N1 C4A CsSA 116.7(13)
C10 N1 Cc7 111.5(6) C22 N3 C22A2 106.5(9)
C4A N1 ClA 109.4(15) CI9A%? N3 CI9A 133.2(16)
Cc4 Cs () 107.7(6) Cé6 CSA C4A 105.2(10)
C8 Cc7 N1 116.5(8) C2A ClA N1 112(2)
Cc7 C8 C9 108.2(8) CIA C2A C3 114(2)
Cll1 C10 N1 116.6(7) N1 C7A C8A 115(2)
C10 Cl11 C12 109.5(8) C7A C8A C9 104(2)
C13 N2 C13! 107.0(6) N1 CI0A CIlIA 111.0(16)
Cl6 N2 C13 111.0(3) Ci2 Cl1A CIl0A 108.5(16)
Cl6 N2 C13! 110.8(3) N3 CI9A C20A 119.8(12)
Cle! N2 C13! 111.0(3) CI9A C20A (21 111.2(11)
Cl1e! N2 CI13 110.8(3) C22A C23A C24 102.7(8)
Cl6 N2 Cle! 106.3(6) C23A C22A N3 115.5(11)
Cc4 Cs () 107.7(6) Cé6 CSA C4A 105.2(10)
C8 Cc7 N1 116.5(8) C2A ClA N1 112(2)
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Table S4. Summary of emission peak, excitation peak , Stokes shift, FWHM, and PLQY of the

low- dimensional metal halide with blue emission.

PL PLE Stokes shift FWHM
PLQY Reference
(nm) (nm) (nm) t (nm)
[BAPrEDA]PbCle:(H20),  392nm 300 nm 92 nm 73 nm 21.3% [1]
(C13H19N4)2PbBr4 460 nm 350 nm 110 nm 66 nm ~40% 2]
(C9oNH20)7(PbCl4)PbsCly; 470 nm  348nm 112nm 84nm 83% [3]
(C6N2H16C1)2SnCle 450nm  375nm 75nm 125nm 8.1 % [4]
Cs3Cuzls 445nm  290nm 155nm 110 nm 62.1% [5]
Sb**-Doped Cs,NaInCls 442nm  338nm 104nm 66nm 75.89% [6]
(CsH7N2)2ZnBry 438nm  320nm 118nm - 19.18% [7]
[(NH4)2]CuPbBr5 441nm  288nm 153nm 107nm 32% [8]
[BAPrEDA]PbCls 390nm  300nm 90nm 73nm 21.3% [1]
Bi** Doped Cs,HfCls 461lnm  359nm 102nm 64nm 69.08%. [9]
Bi** doped Cs,SnCls 455nm  360nm 95nm 66nm 78.9% [10]
Cs2AgSbCls 409nm  325nm 84nm - 31,33% [11]
Cs3Bi;Bry 410nm  330nm 80nm 48nm 19.4% [12]
FA;3Bi;Bry 437nm  350nm 87nm 65nm 52% [13]
MA;Bi:Bryg 423nm  356nm 67nm 62nm 12% [14]
(TPA),PbBr4 437nm  385nm 52m 50nm 12% This work
Table S5. Simulation table of bond angles of ground state and excited state.
Br5-Pb1-Brl  Br5-Pbl-Br13  Br5-Pbl1-Br9  Brl3-Pbl-Brl  Brl3-Pbl-Br9 Brl-Pbl-Br9
ground-state 120.2419 103.6467 107.7008 99.5845 93.4944 124.9456
excited-state 121.1687 107.5212 104.7389 100.3904 91.0455 125.6806
distortion value -0.9268 -3.8745 2.9619 -0.8059 2.4489 -0.735
Table S6. Simulation table of bond lengths of ground state and excited state.
Pbl1-Brl Pbl1-Br5 Pb1-Br13 Pb1-Br9
ground-state 3.01096 2.95914 2.78908 2.89284
excited-state 2.97842 2.9736 2.81145 2.91726
distortion value 0.03254 -0.01446 -0.02237 -0.02442

S5



Fresh
One month in air

One month in air

Intensity (a.u.)

Fresh

10 20 30 0 50
2 Theta (degree)

Figure S1. PXRD pattern result of (TPA),PbBr4 powders after one month.
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Figure S2. Photostability of (TPA),PbBrs powders under continuous illumination using a high

power mercury lamp .
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Figure S3. TG curve of (TPA),PbBrs powders.
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FigureS4. PL and PLE spectra at RT and 77 K of (TPA)2PbBr4 SCs crystals.
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Figure SS5. The PL spectra of (TPA),PbBr4 SCs at (a) 78 and (b) 298 K were fitted by Gaussian
curves.
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Figure S6. The decay lifetime curves of (TPA),PbBrs SCs at 98 K.
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