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Fig. S1 XPS data of Cs;Aglng9Bio.1Cls NCs confirming the constituent elements: (a) Cs 3d, (b) Bi 4f, (c) Ag 3d, (d) In 3d, (e) Cl 2p.

As shown in Fig S1 (a-d), a doublet peak was observed due to the spin-orbit coupling of the corresponding ions.
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(f)

Fig. S2. EDX images of Cs2AgIno.9Bio.1Cle NCs showing individual elements a) HRTEM image, b) Cs, c) Bi, d) In, e) CI, f) Ag

As shown in Fig. S2, EDX mapping of high resolution TEM images shows all the constituent elements with uniform distribution.
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Fig. S3. HRTEM images Cs2AglIno 9Bio.1Cls NCs showing a) a single NC, b) shows the corresponding interplanar lattice distance for the
marked area in (a), c) HRTEM image of a cluster of NCs. d) Corresponding Fast Fourier transform (FFT) pattern for the marked area in

(c)
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Fig. S4. a) PL intensity of PS-coated Cs;AglIng 9Bio.1Cls NCs and b) PL intensity of PMMA-coated Cs,Aglng 9Bio.1Clg NCs composite thin films over 5
consecutive heating-cooling cycles between 20 °C to 80 °C stabilized for 10 mins. c) Photostability measurements of PS and PMMA-coated
Cs,AgIno.9Bio.1Clg thin films in contact with 100 pL water droplets for 120 mins under continuous UV irradiation. d) Photostability of PMMA
Cs2AglIng Big.1Clg thin films in contact with 100 pL BRB droplets of different pH values under continuous UV irradiation for up to 60 mins.

Thermal and photostability tests were carried out for PS and PMMA coated NCs as shown in the Fig. S4. The PMMA-coated Cs;Aglng sBio.1Cls NCs
composite films showed exceptional stablity even when exposed to extremely basic conditions using BRB buffer of pH 13.

Contact angles were measured by applying a 5 uL drop of DI water on the composite thin film surface at room temperature.

(a) (b) (c)

Fig. S5. Contact angles of composite thin films of CsyAglng 9Big.1Cls NCs with a) no polymer coating, b) PS coated, and c) PMMA coated.
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Fig. S6. Optical surface morphology of a) PS-coated Cs;Aglng 9Bio.1Cls NCs, b) PMMA-coated Cs;Aglng 9Bio.1Clg NCs.

The surface morphology of PS-coated Cs;Aglng 9Bio.1Cls NCs and PMMA-coated Cs;Aglng 9Bio.1Cls NCs was characterized by a 3D optical
profiler as shown in Fig. S6. The Ra (arithmetic average roughness) and Rq (quadratic mean roughness) of PS-coated composite thin
films were 8.1 um and 9.5 um, respectively. The Ra and Rq of PMMA-coated composite thin films were 7.5 pm and 5.7 um,
respectively.
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Water stabilit
Composition of perovskite NCs Polymer coating/ ligands / dopants duration Y References
4-Vinylbenzyl-dimethyloctadecylammonium
CH3NH3Br —V18 90 days 1
s chloride (V18) v
CstnC|5:2_75%Bi Bi 96 hrs 2
Cs,AgInClg None 2 days 3
Rb-,Bi3Clig None 1 month 4
Cs3Sb,Brg None 45 hrs 5
Rbo.05CS2.95Bi2lg None 12 hrs 6
Cs2SnogoTeo.11Cls Sn/Te 6 hrs 7
PEA,SNBrs- g-CsN4 Graphitic carbon nitride (g-C3Na) 6 hrs 8
Cs,ZrClg:Bi3* Trimethoxy(octyl)silane 1day 9
DMASNIxBra_x CH3-NH*-CH3 20 hrs 10
DMASNBrs@g-CsN4 Graphitic carbon nitride (g-CsNa4) 35 hrs 11
CsSnCls Gelatin 3 days 12
CSzzro_0021Teo,0079C|5 and CSzer|5 TeCI4 and ZI'C|4 10 mins 13
Cs3Bislg Polyvinylidene fluoride (PVDF) 35 days 14
PhBz,GeXs - g-C3N4 Graphitic carbon nitride (g-CsNa4) 1 day 15
Cs2Ag0.17Nao 8310 8sBio.12Cle Polyvinylidene fluoride (PVDF) 10 days 16
(MesTMP)Bizalg / (HsTMP)Bils 1,1',1"-(benzene-1,3,5-triyl) tris(3-methyl-1H- 30 days 17
imidazol-3-ium)
Cu1.4Ago6Bils Oleic acid / Oleylamine 7 days 18
(HzND'EA)zBI4|162H204MGOH/
(HzNDlEA)z'Bi4|15'8HzO / HzNDlEAZ' 14 days 19
[(HzNDlEA)z'Bi5|22]n'4nHzo
Cs2AglIno.9Bio.1Cls NCs Polymethylmethacrylate (PMMA) 4 months This work

Table S1. Comparison of water stability of lead-free perovskite nanocrystals encapsulated with different polymers or ligands reported
in the literature.

As per the above comparison, the PMMA-coated Cs;Aglno.oBio.1Cle NCs composite thin films exhibit superior water stability properties
without using high synthesis temperature and complex surface modifications. They are low cost and provide a sustainable route for
the fabrication of polymer-coated thin films.
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The average PL lifetime was obtained by bi-exponential fitting of time-resolved PL traces with a PL(t) = £}, a;
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Since the PLQY is the ratio of radiative to total recombination rate, the radiative and apparent non-radiative lifetimes and rate constants can be

determined as:

(1)

Tr = Loy (Suppl. Eqg. 1)
Tnr = 1_(;]iQY (Suppl. Eq. 2)

r= Pl{gy (Suppl. Eqg. 3)
Ky = % - PIZSY (Suppl. Eq. 4)

The corresponding calculated values for all the samples are summarized below in table S2.

Properties As-synthesized PS-coated PMMA-coated
Cs2AgIno.9Bio.1Cls NCs Cs2AglIno.9Bio.1Cls NCs Cs2AgIno.9Big.1Clg NCs
tavg, NS 694 760 797
T, NS 1943 1192 1302
Tnr, NS 1081 2098 2060
kr, ns? 514 839 768
Knr, NSt 925 477 486

Table S2. Comparison of TRPL lifetime, decay rate of a) As-synthesized Cs2Aglno 9Bio.1Cle NCs, b) PS-coated Cs>Aglng oBio.1Cls NCs, and
C) PMMA-coated CSzAg|no_9Bio,1C|5 NCs.

In the presence of the polymer coating, the non-radiative lifetimes increased by a factor of 2 as seen from the above table. The
radiative and non-radiative rates also increase and decrease correspondingly. The decay suggests a longer lifetime for the samples

with polymer coating.
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Fig. $7. Photographs of PMMA-coated Cs;Aglng.9Bio.1Clg thin films immersed in 4 mL BRB solution of pH 2-12 taken with a UV lamp
(365 nm) at different time periods.
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