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Experimental Section
Materials

Formamidinium iodide (FAI) was brought from Greatcell Solar Materials Pty LTD.
Cesium iodide (Csl) and lead iodide (Pbl,) were purchased from Tokyo Chemical
Industry (TCl). [6,6]-phenyl-C61-butyric acid methyl ester (PCs;BM) was purchased
from Liaoning Youxuan New Energy Technology Co., LTD. Phenethylammonium iodide
(PEAI), bathocuproine (BCP) and Cg, were all purchased from Advanced Election
Technology CO., LTD., China. (4-(7H-dibenzo[c,g]carbazol-7-yl)butyl)phosphonic acid
(4PADCB) was purchased from Liwei New Material Technology Co., LTD. 2-
methacryloyloxyethyl phosphorylcholine (MPC, 97%) and ammonium persulfate (APS)
were purchased from Shanghai Aladdin Biochemical Technology Co., LTD. Al,0;
dispersions (30 nm 20 w.t.% in isopropanol), N,N-dimethylformamide (DMF), dimethyl
sulfoxide (DMSO) and isopropanol (IPA), Chlorobenzene (CB) were purchased from
Sigma Aldrich. All the chemicals were purchased from commercial vendors without

further purification.

Preparation of zwitterionic elastomer

First, 295 mg MPC was dissolved in 300 pL deionized water and completely
dissolved by ultrasound at room temperature for 10 min. Then 3 mg APS as initiator
was added and completely dissolved by ultrasound at room temperature for 10 min.
Finally, the elastomer, as shown in Supplementary Fig. 2, can be obtained by heating

the mixed solution water bath for 1 h.

Perovskite precursor solutions
1.53 eV bandgap perovskites. For the composition FAg g5Csg gsPbls, 1.5 M perovskite
precursor solution was prepared by mixing Csl, FAl and Pbl, in DMF: DMSO = 4:1

(vol/vol) mixed solvent subject to the stochiometric ratio. Additional 3 mol% Pbl, and
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10 mol% MACI were added to the precursor for better crystallization and perovskite
phase transformation. The precursor solutions were stirred at room temperature for
2 h and then filtered using a 0.22 polytetrafluoroethylene membrane before use. For
FAo.95Csg.0sPbls/MPC precursor solution, 10 mg of MPC was first dissolved in 1 ml
DMSO solution, then 0.5 mg of APS was added as initiator. Then 25 uL of the above
mixed solution was added in 500 pL pristine FAg9sCsgosPbls precursor solution. In
studies comparing different concentration additive, we optimized the concentration
of MPC, testing 0.25, 0.5, 0.75, and 1 mg ml?, finding that 0.5 mg ml? is the best
concentration for MPC.

1.85eV bandgap perovskites. For the composition Csg gsFAg 66MAg 28Pb(lg 5Brg5)3, 1.0M
perovskite precursor solution was prepared by mixing Csl, MABr, FAI, PbBr and Pbl, in
DMF: DMSO = 4:1 (vol/vol) mixed solvent subject to the stochiometric ratio. The
precursor solutions were stirred at room temperature for 2 h and then filtered using
a 0.22 polytetrafluoroethylene membrane before use. For
Csp.06FAG.66MAG.25Pb (1o 5Bro5)3 /MPC precursor solution, MPC solution containing APS
at a concentration of 0.5 mg/mL was added to the perovskite precursor.

1.25eV bandgap mixed tin—-lead perovskites. The Csg1FAgsMAg3PbgsSngsls
perovskite precursor solution was prepared by mixing Csl (0.18 mmol), FAI (1.08
mmol), MAI (0.54 mmol), Snl,(0.9 mmol), Pbl, (0.9 mmol), SnF, (0.09 mmol) and
NH,SCN (1.5 mg) in a solvent mixture of 0.25 ml DMSO and 0.75 ml DMF to reach a
concentration of 1.8 M for the control samples. The precursor solutions were stirred
at room temperature for 2 h and then filtered using a 0.22 polytetrafluoroethylene
membrane before use. For the MPC samples, MPC solution containing APS at a

concentration of 0.5 mg/mL was added to the control materials.

Device fabrication

1.53 eV bandgap perovskite solar cells. Prepatterned ITO glasses were cleaned
sequentially with detergent, deionized water, acetone, and ethanol under sonication
for 30 min, respectively. Then they were blown dry with nitrogen and treated with
ultraviolet ozone treatment for 30 min before using. The hole transport layer (HTL)
was fabricated by using SAM solution of 4PADCB. The 4PADCB concentration is 0.5 mg
ml® in ethanol solution and spin-coated on ITO at 3000 rpm. for 30 s, followed by
annealing at 100 °C for 10 min. The isopropanol solution of Al,O3 was diluted 1:50 with
isopropanol, shaken at room temperature for 30 min, and then spin-coated directly
on top of the SAM surface at 5000 rpm for 30 s and subsequently annealed at 100 °C

S3



for 5 min. The perovskite precursor (50 uL) was spin-coated at 2000 rpm for 10s and
4000 rpm for 40s. At 10 s before the end of the spinning, 150 uL CB was dropped as
antisolvent. The film was immediately annealed at 100 °C for 30 min. Then for the
passivation treatment, 1.5 mg PEAIl and 0.5 mg EDAI, was dissolved in 1 mL
isopropanol solvent, shocked overnight and filtered before use, 50 uL mixed solution
was dynamic spin-coated on the perovskite films at 3000 rpm for 30 s, followed by
annealing at 100 °C for 5 min. After cooling down to room temperature, the substrates
were transferred to the evaporation system and a 20 nm Cg, film was subsequently
deposited on top by thermal evaporation at a rate of 0.2 A s71, after finishing the Cg
deposition, the substrates were then transferred to the atomic layer deposition (ALD)
system to deposit 20 nm SnO, at 100 °C. Finally, 100 nm Ag electrode was evaporated
by thermal evaporation.

1.85 eV bandgap perovskite solar cells. The steps prior to the deposition of the
perovskite layer were identical to those used for the fabrication of the 1.53 eV
perovskite solar cell. Next, the perovskite precursor (50 ul) was spin-coated at
1,000 rpm for 10s (2s acceleration to 1,000 rpm) and 4000 rpm for 30s (2s
acceleration to 4000 rpm). 150 pl anisole was dropped on the film 5 s before the end
of the spinning programme. The film was immediately annealed at 100 °C for 10 min.
For the interfacial passivation layer, a solution, with 0.5 mg EDAI, and 1 mg PEAIl added
to 1 ml IPA, was spin-coated onto the as-prepared perovskite films and followed up
with 5 min thermal annealing under 100 °C. The as-prepared perovskite films were
transferred into an evaporation chamber. Subsequently, 20 nm of C¢o and 7 nm of BCP
were thermally evaporated onto them. Finally, a 100 nm thick Ag layer was evaporated
as the back electrode.

1.25 eV bandgap perovskite solar cells. The steps prior to the deposition of the HTL
were identical to those used for the fabrication of the 1.53 eV perovskite solar cell.
Next, PEDOT: PSS diluted with IPA (1:2, v/v) was spin-coated onto the ITO substrates
at 4000 rpm for 30 s and annealed at 100°C for 10 min. 50 pL of
Csg.1FAg sMAq 3Pbg sSngsls precursor solutions were spin-coated on each substrate at
1000 rpm for 10 s and then at 4000 rpm for 30 s. 150 ul anisole was dropped on the
film 15 s before the end of the spinning programme. The obtained perovskite films
were then annealed on a hot plate at 100 °C for 10 minutes. Followingly, 60 pL of EDAI,
solutions (dissolved in IPA at a concentration of 0.5 mg mL-1) were dropped onto the

perovskite films and spin-coated at 5000 rpm for 30 s and annealed on a hot plate at
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100 °C for 5 minutes. The as-prepared perovskite films were transferred into an
evaporation chamber. Subsequently, 20nm of C¢q and 7 nm of BCP were thermally
evaporated onto them. Finally, a 100 nm thick Ag layer was evaporated as the back

electrode.

Perovskite solar mini-module fabrication

The perovskite solar modules (PSMs) consisting of 7 sub-cells connected in
series were fabricated on ITO glass substrates with dimensions of 5.0 cm x 5.0 cm. The
series interconnection of the mini-module was accomplished by means of P1, P2, and
P3 lines, which were scribed with the Maike Xianna/PLSS10 green picosecond laser
scribing system. P1 lines (a width of 20 um) were pre-patterned on the ITO glass
substrates by utilizing 28% of a laser power under a speed of 50 mm/s with a
frequency of 500 kHz and a pulse duration of 120 ns. The ITO substrate was cleaned
with organic solvent and treated with UVO for 30 min. Compared to the fabrication of
hole transport layer (HTL), perovskite and surface passivation layers for small area
solar cells, except for a corresponding increase in the amount of solution, other
parameters remain unchanged. Subsequently, 20 nm Cg and 20 nm SnO, were
sequentially thermal evaporated and atomic layer deposition onto these perovskite
films. Before the Ag electrode deposition process step, the P2 lines (a width of 100
um ) were patterned. This was accomplished at an average laser power of 24% under
a speed of 100 mm/s with a frequency of 500 kHz and a pulse duration of 120 ns.
When the 100 nm thick Ag electrode was deposited, the P3 lines (a width of 80 um)
were patterned by utilizing 25.5% of a laser power under a speed of 200 mm/s with a

frequency of 500 kHz and a pulse duration of 120 ns.

Sample characterization

The dynamic light scattering (DLS) was used to calculate the colloid size distribution
in perovskite precursor solutions by Malvern Nano ZS90. Proton Nuclear Magnetic
Resonance (1H-NMR) spectra were measured using a Bruker AVANCE NEO-400 NMR
spectrometer. Fourier-transform infrared (FTIR) spectra were measured with a
Shimadzu IR Affinity-1 spectrometer. X-ray photoelectron spectroscopy (XPS) was
carried out by Thermo K-Alpha+. The UV-vis absorption spectra were measured by
Shimadzu UV2600i spectrophotometer. The photoluminescence (PL) and time-
resolved photoluminescence (TRPL) spectra were measured with 400 nm pump pulse

by an Edinburgh FS5 spectrofluorometer. The surface roughness and potential were
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tested using a Jupiter XR Atomic Force Microscope (AFM, Oxford Instruments) with a
tapping amplitude modulation mode. The scanning electronic microscope (SEM)
images were obtained from Zeiss GeminiSEM 500 ultra-high-resolution FE-SEM
system. High resolution transmission electron microscope (HRTEM) images were
obtained using a JEOL JEM-F200 field-emission gun microscope with a 0.10-nm point
to-point resolution at 200.0 kV. The diffraction patterns of perovskite films were
implemented by X-ray diffraction (XRD, MiniFlex600, Rigaku). The grazing incidence X-
ray diffraction (GIXRD, Rigaku SmartLab) was utilized to characterize the residual
tensile thermal stress of perovskite films. Grazing incidence wide angle X-ray
scattering (GIWAX) spectra were obtained by BL14B1 beamline of the Shanghai
Synchrotron Radiation Facility (SSRF). Contact angle tests were measured by Kriiss
DSA30 optical contact angle meter. ToF- SIMS measurements were performed on a
TOF-SIMS5-100. Cs* was used as a sputtering ion with 1 keV ion energy, 55 nA ion
current, and 300 x300 um? raster size. While analysis was carried out using a pulsed

primary ion beam of Bi3* (30 keV). An area of 100 x100 pm? was measured.

Device characterization

The photovoltaic performance of the device was measured under the simulated
solar lamp (100 MW cm2, AM 1.5G) provided by Enli Tech 3A 450 W solar simulator.
The J-V curves of PSCs were measured at room temperature. The light source
parameters are 450 W xenon lamp (Enli Tech solar simulator). Light intensity was
calibrated with a standard silicon cell (IVS-KA6000-2022, EnliTech). Size of the mask
used during testing was 0.048 cm?. The scanning parameters were forward scanning
(1.2 to -0.1V, step 0.01V, delay time 100 ms) and reverse scanning (from -0.1to 1.2 V,
step 0.01V, delay time 100 ms). The external quantum efficiency (EQE) was measured
in ambient air using the solar-cell-spectra-response measurement system (QE-R,
EnliTech). The transient photovoltage (TPV), transient photocurrent (TPC) curves and
Mott-Schott were measured by a multifunctional optoelectronic test system (PIAQS,
Swiss). The EQE of electroluminescence (EQEg,) spectra of the PSCs were detected by
ENLITECH REPS-VOC under dark conditions. For the temperature cycling tests, the
encapsulated PSCs were placed in the high and low temperature alternating damp
heat test chamber (THS-C100-1l, Zhetu, China), with the temperature cycling between
-40 °C to 85 °C. The temperature change rate between the -40 °C and 85 °C, the
heating rate was set at 1 °C, the cooling rate at 0.7 °C, and a single test cycle lasted
approximately 5 hours. The encapsulated devices were measured periodically in an
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N2-filled glove box after the devices cooling down. Operational stability test: The
operational stability of the unencapsulated devices is tested at the MPP tracking under
simulated 1 sun illumination (LED solar simulator). There is an interval of 20 min for
data collection. During the MPP tracking, the device is performed in ambient
conditions. Thermal-humidity test: The devices were placed in ambient under dark

with 85 °C.

Theory Calculation

We first optimized the structure of MPC monomer (i.e., the minimal structural unit)
using density functional theory’s B3LYP-GD3BJ/6-31G(d) under Gauss View 5.0 and
Gaussian 09W software!. The vibrational frequencies of the optimized structures were
carried out at the same level. The structures were characterized as a local energy
minimum on the potential energy surface by verifying that all the vibrational
frequencies were real. The Visual Molecular Dynamics (VMD) program was used to
plot the color-filled iso-surface graphs to visualize the molecular electrostatic
potential (ESP)%. The Vienna Ab Initio Package (VASP) was employed to perform all the
density functional theory (DFT) calculations within the generalized gradient
approximation (GGA) using the Perdew, Burke, and Enzerhof (PBE) formulation3 2. To
address van der Waals interactions between the adsorption atom and layers, we
employed the DFT-D3 method®, which effectively handles remote dispersion
interactions. The interaction between electrons and ions was modeled using the
projector augmented wave (PAW) method with plane waves up to a cutoff energy of
400 eV®. The electron self-consistency convergence criterion was set at 10 eV. Since
we added an excess of Pbl, combined with XRD results, the (100) surface of FAPbI;
was chosen Pbl2-terminated surfaces have been constructed. The slab models have a
5x2x2 periodicity, and a 30 A vacuum region was added. To describe the
thermodynamic stability of the defect, the defect formation energy (E;) was defined

as.
Ef = Edefect - Eperfect - Znil’li (1)

where Edefect is the energy of the defective surface, Eperfect is the total energy of the
perfect surface, n represents an increase in the number of | atoms as a replacement
or a decrease in the number of Pb atoms at (100) surface, and Hi'is the chemical
potential corresponding to the | species.

We calculated the adsorption energies of the molecules on the surface with V,
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defect, Vp, defect, The adsorption energy (EabS) was defined as:

Eabs = Etotal - Esurf - EA(g) (2)
where EabS, Etotal, and EA(g) are the energy of adsorbate A adsorbed on the surface,
the energy of a clean surface with or without defect, and the energy of isolated A

molecule in a cubic periodic box, respectively.

Supplementary Notes

Note S1 Residual Stress Analysis

The film stress can be calculated according to the Bragg’s Law and generalized Hooke’s

.2
Law, the 20-Sin"¥ can be given by:’

E = 9(26)

(3)
where E represents the perovskite modulus (10 GPa) and u denotes Poisson’s ratio of
the perovskite (0.3), respectively. 8, indicates the diffraction peak for a strain-free
perovskite crystal plane, while 8 is the diffraction peak for the measured perovskite
films. ¥ signifies the angle of the diffraction vector in relation to the normal direction
of the sample.

Note S2 Williamson-Hall Analysis

We assessed the variation of micro-strains utilizing the Williamson-Hall equation:8

KA
B X cosf =F+4e><sin9

(4)
where D, g, 6, B, K and A represent the crystallite size and lattice distortion of
perovskite films, the FWHM of diffraction peaks, half of the scattering angle, the shape
factor, and the wavelength of the incident X-rays (1.5406 A), respectively.

Note S3 Exciton lifetime calculation

The exciton lifetime of the perovskite films can be derived from the femtosecond
transient absorption spectroscopy (TAS) utilizing a bi-exponential fitting aapproach, as
shown in the following equation:

y=y,+Ase + A,e (5)



2 2
At"+ AT,

T _—
avg

Aty + Ayt (6)
where yq is constant, t; and are the decay components of the trap-assisted and
radiative recombination process respectively. t,, represents the average carrier

recombination lifetime.

Note S4 Light intensity-dependent V¢ analysis

nkgT

Voe=——1In(l)+B

(7)
where kg, T, g, I, B represent Boltzmann constant, thermodynamic temperature, the
electron charge, light intensity and constant, respectively. The smaller n is
theoretically, the indirect defect recombination at the interface (SRH recombination,
Shockley-Read-Hall recombination) is smaller.

Note S5 FF losses analysis

FF_ =

max
v, t+ 1 (8)
qVOC
vOC =
with nkpT 9)

where kg, T, g, n represent Boltzmann's constant, Kelvin temperature, electron charge,
and the ideality factor, respectively.

Note S6 Temperature dependent conductivity calculation

The activation energy (E,) can be derived from the slope of the In(oT)*/kgT relation
extracted from the temperature-dependent ion conductivity by the Nernst—Einstein
relation.

o(T) = aTexp( - E,/kgT) (10)

where kg is the Boltzmann constant, oy is a constant, and T is absolute temperature®.
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Fig. S2. (a) J-V curves and photovoltaic parameters of control, P-DM, P-EGMP and P-MPC devices.
(b) PCE of the control, P-DM, P-EGMP and P-MPC PSCs. The PCEs are presented as mean + s.d. from

10 independent devices per condition.
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°C
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Fig. S5. Dynamic Light Scattering (DLS) spectra of the control and MPC-modified precursor
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Fig. S7. The structure of MPC adsorbed on the surface of perovskite.
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Fig. S9. Schematic diagrams of two crystal defects before and after perovskite-MPC composite.
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Fig. S16. 2D-GIWAXS images with different incident angle: (a) control perovskite films and (b) P-
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Fig. S17. Water contact angles of between control and P-MPC perovskite films.
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Fig. S24. (a) Eg estimation obtained from the inflection point of the EQE spectra by locating the
maximum point (1g) of the Gaussian-like derivate dEQE/dA. (b) Tauc plots of UV-vis absorption
spectra of control and MCP perovskite films.
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Fig. $25. (a) TPV and (b) TPC spectra for control and P-MPC devices.
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Fig. S26. External quantum efficiency of electroluminescence (EQEg ) measurements of control and

P-MPC PSCs.
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Fig. S27. Mott-Schottky plots for control and P-MPC devices.
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Fig. S28. Electrochemical impedance spectroscopy of the corresponding devices. Inset shows its

equivalent circuit.
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Fig. S29. Dark J-V curves of the control and P-MPC devises.

S27



1.20

@ Control
@ P-MPC

1.154 1.24k,Tiq
S
O
S 1.104 ¢

1.57k,T/q
1.05
10 50 100

Light intensity (mW cm™)

Fig. S30. Light intensity dependence of V¢ of the control and P-MPC devices.

Fig. S31. Schematic illustration of laser scribing by P1, P2, and P3 lines for PSC modules.
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Fig. $32. (a) Schematic illustration and (b) SEM top-view image of the perovskite solar module
showing the P1-P2-P3 parameters.
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Fig. $33. J-V curve of the champion perovskite solar module with an active area of 14.1 cm?.
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Fig. S34. J-V curves of 1.85 eV PSCs without or with P-MPC
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Fig. S35. Device photovoltaic parameter statistics. Voc, Jsc, FF and PCE distribution of 10
independent devices (1.85 eV).
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Fig. S38. ToF-SIMS analysis of (a) control and (b) P-MPC devices before and after aging under
continuous illumination at for 500 h.
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Table S1. Time-resolved PL data of perovskite films.

Device A T (ns) A, T (ns) Tove
Control 7168.708  8.934 2574.258  154.911 134.69
P-MPC 5607.157  12.638 3925.691  334.051 317.62

Table S2. Fitting parameters for TAS of bi-exponential decay fits of Control and P-MPC
perovskite films.

Device A T (ns) A, T, (ns) Tavg
Control -0.45 120.85 -0.32 1532.91 1415.16
P-MPC -0.32 292.32 -0.39 2446.59 2254.25

Table S3. Instrumental angles (W, w, @) set for (012) crystal plane in different depths
of GIXRD residual stress measurements.

Depth (hkl) W (°) w (%) (%)
(nm)
10 0.3151 -17.4592
20 0.3303 -32.0793
30 0.3588 -51.0211
50 (012)
40 0.4063 -66.8129
50 0.4855 -70.3292
10 3.5270 -38.5979
20 3.7233 -57.9712
30 4.0967 -67.4958
500 (012)
40 4.7471 -73.0964

50 5.9242 -77.1963
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Table S4. The slope of the residual strain fitting line and strain values for the perovskite
films with and without P-MPC at the depth of 50 nm and 500 nm.

Depth (nm) Films Slope Strain (MPa)

50 nm Control -0.179 42.44
P-MPC -0.035 8.29

500 nm Control -0.069 16.36
P-MPC -0.035 8.29

Table S5. Photovoltaic parameters for PSCs with different concentrations of MPC.

MPC Voc (V) Jsc (mA cm2) FF (%) PCE (%)
0 mg/ml 1.142 26.17 82.33 24.61
0.25 mg/ml 1.155 26.23 83.97 25.44
0.5 mg/ml 1.178 26.24 86.24 26.65
0.75 mg/ml 1.151 26.21 84.45 25.48
1 mg/ml 1.146 26.23 83.40 25.07

Table S6. Photovoltaic parameters of control and P-MPC PSCs.

Device type Scan Voc Jsc FF PCE
direction (V) (mA/cm?) (%) (%)

Control FS 1.145 26.24 81.59 24.51
RS 1.153 26.22 83.88 25.36

P-MPC FS 1.180 26.26 86.24 26.72
RS 1.184 26.27 87.09 27.09
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Table S7. Summary of the photovoltaic performance of PSC in this work and other
literature related to the crystallization regulation and chemical passivation of
perovskite. PCE? represents the certified PCE of third-party organizations. Please note

that passivation layers in the following devices have been omitted.

Device structure Additive Voc Jsc (mAcm- FF PCE (%) Ref.
v) ?) (%)
ITO/MeO-2PACz/Csg o5(FA0.0sMA.02)0.95Pb(l0.08Bro0.02)3 b-poly(1,1-difluoroethylene  1.174 24.84 83.21 24.243 Science, 2023, 379, 399.
/PCe1BM/BCP/Ag
ITO/DC-PA/Csg.0sMAg 14FAg goPbls/Cso/BCP/Ag 4-guanidinobenzoic acid 1.190 24.47 84.2 24.52 Nat. Photonics, 2023, 17, 478.
hydrochloride
ITO/NiO,/PTAA/AI203/Cs0 0sFAg.9sPbls/PCBM/BCP/Ag 2-aminoindan 1.173 25.68 81.63 24.6 Nat. Energy, 2023, 8, 946.
hydrochloride
ITO/Sn02/FA0.95Cs0.05PblI3/Spiro-OMeTAD/Au Pentanamidinehydrochlori 1.15 26.55 81.95 25.022 Nature, 2023, 620, 323.
de
ITO/perovskite/PCs1BM/BCP/Ag (4-(2,7-dibromo-9,9- 1.189 25.66 83.24  25.39° Nature, 2023, 620, 545.
dimethylacridin 10(9H)-
yl)butyl)phosphonic acid
FTO/Sn0,/FAPbl;/spiro-OMeTAD/Au hexafluorobenzene 1.193 26.66 81.31 25.82 Nature, 2023, 623, 531.
ITO/PTAA/FA(.95Cs0.05Pbls/Ce0/BCP/Ag 1-(phenylsulfonyl)pyrrole 1.153 26.50 84.46 25.81° Nature, 2023, 624, 557.
FTO/Me-4PACz/Csg 0sMAg 1FA( g5Pbls/Ce0/SNO,/Ag 4-chlorobenzenesulfonate 1.174 26.13 85.2 26.152 Science, 2024, 384, 189.
ITO/SNO,/FA 94Cs0.06Pbls/Spiro-OMeTAD/Au acetate anions 1.186 26.43 84.98  26.642 Nature, 2024, 635, 82.
ITO/PTAA/Csg.05FAo.8sMAg 1Pb(l0.97Br0.03)3/Ceo/ BCP/Cu tris(2,4,6-trimethyl-3- 1.191 25.15 8538  25.582 Nat. Photonics, 2025, 19, 28.
(pyridin-3 yl)phenyl)borane
ITO/Me-2PACz/Csg.9sMAg.1FA(.g5Pbl3/Ceo/BCP/Cu eutectic molecule 1.174 25.80 84.86 25.72 Nat. Photonics, 2025, 19, 258.
ITO/4PADCB/AI,03/FAq 95Cso 0sPbl3/Cg0/SN0O,/Ag P-MPC 1.183 26.16 86.23  26.69° This work
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