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Experimental section
Materials

Cul (Sigma-Aldrich), CuCl; (Sigma-Aldrich), neocuproine hydrate (Sigma-Aldrich), lithium bis
(trifluormethanesulfonyl)imide (LiTFSI) (TCl), 6,6’-dimethyl-2,2’-dipyridyl (dmby) (Sigma-Aldrich),
ferrocene (Sigma-Aldrich), tetrabutylammonium hexafluorophosphate (TBAPFg) (Sigma-Aldrich),
4-tert-Butylpyridine (tBP) (Sigma-Aldrich), titanium(lV) chloride (TiCls) (Sigma-Aldrich),
isopropanol (IPA) (Merck), acetonitrile (Merck), ethanol (Merck), Fluorine doped tin oxide (FTO)
(TEC 15 and TEC 8, GreatCell Solar (Australia)), titanium dioxide (TiO2) (18NRT, and 18NR-AO,
GreatCell Solar), surlyn (thickness-25um, GreatCell Solar), UV epoxy resin (TB3035B)
(ThreeBond), organic photosensitisers (Y123, D35 and XY1) (Dyenamo AB (Stockholm, Sweden)).

(1) Synthesis of copper complexes: [Cu(l)(dmp)2]*, [Cu(l)(dmby).]* and [Cu(ll)(dmby),]** were

synthesized by following previous literature procedures. 12
Synthesis of Cu(ll) complexes:
(a) synthesis of [Cu(ll)(dmp)2]?**

[Cu(ll)(dmp)2])?>* was synthesised by mixing one equivalent of nitrosonium tetrafluoroborate
(NOBF3) (108.5 mg, 0.93 mmol) to an acetonitrile solution containing [Cu(l)(dmp)2](TFSI) (446 mg,
0.93 mmol) under nitrogen atmosphere and the solution was stirred well for 30 minutes at room
temperature. An immediate colour change from orange to green was noticed upon adding
NOBF4. 5 eq. of lithium bis(trifluoromethane sulfonyl)imide (LiTFSI) (133.4 mg, 0.65 mmol) was
then added and stirred for 2 hours. The solvent was removed by rotatory evaporation, and the
crude sample was dissolved in a minimum amount of dichloromethane. The complex was
collected by filtration after precipitation using diethyl ether. Bright violet powder of

[Cu(Il)(dmp)2]**complex was obtained with 32% yield (305 mg).



(b) Synthesis of [Cu(ll)(dmp).CI]*

To an oven-dried flask containing neocuproine hydrate (155 mg, 0.74 mmol), a 2:1 mixture of
water and methanol was added and heated at 70 °C until the ligands were completely dissolved.
The solution was then cooled to 50 °C, and CuCl; (50 mg, 0.37 mmol) was added and stirred for
10 minutes. Finally, LiTFSI (5 equivalents) in water (10 ml) was added and stirred at 50 °C for one
hour. The solid green product was collected by vacuum filtration and washed with water, and
dried to get [Cu(ll)(dmp)2CI]*. Yeild = 91% (270 mg). Single crystals of [Cu(dmp).CI]* and tBP
coordinated Cu(ll) dmp complexes are obtained by slow diffusion of ether to a saturated solution
of [Cu(dmp)CI]* and [Cu(dmp).Cl]* with 15 equivalent of tBP in acetonitrile solutions

respectively.

(c) Analogous [Cu(ll)(dmby).Cl]* complex was synthesized by following similar method. Yeild -

86.3% (238.7 mg).



(1) Optical, electrochemical, XPS and NMR characterization of copper complexes

The absorption spectra of Cu complexes were recorded using PerkinElmer UV/VIS/NIR
Spectrometer Lambda 950 instrument from 250 nm to 1200 nm using acetonitrile as solvent. The
electrochemical characterisation was carried out using Bio-Logic VSP potentiostat using a three-
electrode setup consisting of glassy carbon as the working electrode, Pt as the counter electrode
and Ag/AgCl as the reference electrode. All electrochemical measurements were performed in
acetonitrile solution containing 0.1 M TBAPFs as supporting electrolyte at a scan rate of 100 mV/s.
Ferrocene/Ferrrocenium (Fc/Fc+) redox couple with an E1/2 = 0.395 V vs NHE was used as an
internal standard. The oxidation state of Cu species was determined by an XPS spectrometer
(ESCALAB 250Xi Thermo Scientific Escalab, USA) using AlKa radiation as the excitation source.

Bruker AMX 500 spectrophotometer was used to record the *H-NMR spectrum in CD3CN.



(111) Computational modelling and single crystal measurements of copper complexes

The geometry of the complexes is initially optimised using PBEPBE functional by Quickstep
module of the CP2K package.? All the periodic-DFT calculations are performed by Unrestricted
Kohn-sham (UKS) with spin multiplicity.* A triple zeta (TZVP-MOLOPT) basis set was considered
for the elements such as carbon, chlorine, nitrogen, and hydrogen, but an SDD basis set was
followed for copper.> Additionally, the van der walls corrections were applied by the DFT-D3
method and optimised by considering in gas phase within a cubic simulation box.® Single crystal
X-ray analysis (SCXRD) were performed using Bruker Kappa APEXII CCD Diffractometer using
graphite monochromated Mo-Ka radiation (0.71073 A). The structure was solved by direct

methods using OLEX2 programme package.



(IV) Dye-sensitized solar cell fabrication

All devices were fabricated using our existing dye-sensitized solar cell/module semi-automated
fabrication facility (Fig. S29, ESI). One batch consists of 12 devices and 3 consecutive batches
were done for each condition to calculate the error. For the working electrode, the fluorine
doped tin oxide (FTO) glass substrates (TEC 15, GreatCell Solar) were cleaned with soap solution,
deionised water (Dl), acetone and isopropanol successively using an ultrasonic bath and annealed
at 500 °C for 15 minutes. Further, the organic contaminants were removed by UV-Ozone
treatment for 15 minutes. A compact TiO; blocking layer was coated on electrodes by immersing
them in 53 mM TiCls solution at 70 °C for 30 minutes, rinsing with DI water and ethanol, and
annealing at 500 °C. The mesoporous TiO layer (18NRT, Greatcell Solar) was screen printed and
annealed at 100 °C for 10 minutes; further scattering layer (18NR-AO TiO;) was printed over the
active layer followed by annealing at 500 °C for 30 minutes. The total thickness of TiO, was found
to be 8 um measured using a Dektak XT stylus profilometer. Finally, post blocking layer was
deposited by TiCls (40 mM) treatment as done for the pre-blocking layer. The counter electrodes
were prepared by cleaning FTO glass plates (TEC 8, GreatCell Solar) having pre-drilled holes with
soap solution, DI water and ethanol using an ultrasonic bath. The cleaned electrodes were
annealed at 500 °C for 15 minutes, followed by UV-Ozone treatment for 15 minutes. A thin
porous layer of poly(3,4-ethylene dioxythiophene) (PEDOT) was electrochemically deposited
onto the conducting surface of FTO and was washed and dried. The dye solution was prepared
by mixing 0.1 mM Y123 in a 1:1 acetonitrile: tert-butanol solvent. The co-sensitized dye solution
of D35 and XY1 was prepared by mixing 0.1 mM of each dye in 1:1 acetonitrile and tert-butanol.
Working electrodes were heated at 60 °C, immersed in the dye solution for 15 hours, and stored
under dark conditions. The working and counter electrodes were then assembled using a 25 um
thick thermoplastic sealant material (Surlyn, Greatcell Solar). Copper electrolyte consisting of 0.2
M Cu(l), 0.04 M Cu(ll), 0.1 M LiTFSI and 0.6 M tBP in acetonitrile solution was then injected into
the device through the pre-drilled holes on the counter electrode and finally, sealed using a
microscopic cover glass. For the direct contact devices, edges were sealed using UV-curable

epoxy (3035B) obtained from ThreeBond.
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(V) Dye-sensitized solar cell characterization

Current density-voltage (J-V) characteristics of fabricated devices were recorded using Oriel
(Model PVIV-94043A) Class-AAA solar simulator connected with Keithley E 2400 source meter.
The irradiation intensity was measured using a standard calibrated Si solar cell (Newport, USA).
A black mask (0.1133 cm?) was used during all the J-V measurements to avoid stray light. The
devices' incident photon-to-current conversion efficiency (IPCE) was measured in DC mode using
a 350 W Xenon lamp integrated Newport IPCE equipment with a monochromator and power
meter (1918-R). The electrochemical impedance spectroscopy (EIS), open circuit voltage decay
(OCVD) and the current transient measurements were performed using Metrohm Autolab
(PGSTAT 302N). EIS of symmetrical dummy cells were carried out at 0 V with the perturbation of
amplitude of 10 mV in the frequency range of 100 mHz to 100 kHz. Nyquist plots were fitted with
equivalent circuit using Z-view software. Current transient measurements were performed at
different light intensities ranging from 0.1 sun to 1 sun. Lifetime measurements for different days
were obtained from transient photovoltage decay using the Dyenamo toolbox (DN-AEQ1). Charge
extraction was measured using the Dyenamo toolbox setup. Photo-induced absorption
spectroscopy (PIA) was measured using the Dyenamo PIA instrument (DN-AE02). Here 1W blue
light-emitting LED (A=470 nm) is used as a pump source, while a 20 W tungsten halogen lamp is
used as a probe source. The transmitted light passes through the sample and monochromator
and is detected by a UV-enhanced Si detector connected to a lock-in amplifier (SR830) via a

current amplifier.
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(V1) Indoor photovoltaic characterizations

Photovoltaic performance under indoor illumination was performed in a custom-designed indoor
light measurement setup (Fig. S19, ESI). The reported photovoltaic data were obtained from the
measurement of eight devices, and error values were computed using the standard deviation
method. The indoor photovoltaic measuring set-up consists of various indoor light sources,
Dyenamo potentiostat (DN-AE05), Ocean optics spectrometer (WW-83500-20), lux meter and a
black box. Inside the black box, J-V measurements were carried out. We used four different lights
for indoor PV measurements, which include daylight CFL (DL CFL), warm white CFL (WW CFL),
daylight LED (DL LED) and warm white LED (WW LED). On the top of the black box, nine holders
are placed at equidistance to mount desired indoor light source. The device under measurement
is kept in the movable platform. A diffuser between the platform and light mount is placed to
maintain the uniformity of light with better precision at lower illumination intensities. The
platform can be moved precisely with a minimum of 1 mm per step, controlled with an HMI
(Human-Machine Interface) attached to the black box. The desired intensity can be obtained by
moving the platform. llluminance in lux was measured using a lux meter, and the intensity in
HW/cm? was measured using Ocean optics Jaz spectrometer (WW-83500-20) with an optical fiber
and was further cross-verified using Dyenamo highly sensitive irradiance measuring unit (DN-
AEO06). The power spectra of these indoor light sources were measured using a spectrometer,
and their integrated values are provided in Fig. S20, ESI and Table S1, ESI. J-V characteristics were
measured using a Dyenamo IV measuring unit (DN-AEQ5) controlled by a computer through the

IV software.
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Fig. S1 Schematic representation of the synthesis of Cu(ll) complexes.
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Fig. S2 Single crystal X-ray structure of five coordinated [Cu(ll)(dmp).CI]* complex.
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Fig. S3 DFT optimized structures of copper complexes (a) [Cu(l)(dmp)2]*, (b) [Cu(ll)(dmp)2]?* ,(c)
[Cu(l1)(dmp)2CI*,(d) [Cu(ll)(dmp).tBP]?*, (e) [Cu(ll)(dmp)(CI)2tBP], (f) [Cu(l)(dmp)(Cl).].
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Fig. S4 (a) UV-Visible absorption spectra of [Cu(dmp).]*, [Cu(dmp).]* in presence of 15 equivalent
of tBP and [Cu(tbp)4]?* in acetonitrile. (b) Cyclic voltammogram of 3 mM solution of [Cu(dmp).]*,
[Cu(dmp)2]* in presence of 15 equivalent of tBP and [Cu(TBP)s]** in presence of 0.1M

TBAPFe/acetonitrile measured at 100 mV/s scan rate.
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Fig. S5 Energy level diagram of phenanthroline and bipyridyl ligand coordinated Cu(ll) complexes
(a) [Cu(dmp)2]?*/[Cu(dmp)2CI]*, (b) [Cu(dmby)2]>*/[Cu(dmby),Cl]* in the absence and presence of
tBP with respect to the conduction band of TiO; and HOMO-LUMO level of sensitizer representing

the difference in driving force for recombination between these electrolytes.

17



1.0

Q

—o— [cu(dmby) 1"

—o— [Cu(dmby),cl)”

Normalized Absorbance (a.u.)

0.0

T T T T T T T T
400 600 800 1000 1200

Wavelength (nm)

o

Current (mA)

0.08

0.04

0.00

-0.04 4

—O— [Cu(dmby),]**

—O— [Cu(dmby),Cl]*
o

T \ T \
0.4 0.8 1.2

Potential (V) vs. AgCl/Ag
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solution. (b) Cyclic voltammogram of 3 mM [Cu(dmby),]?* and [Cu(dmby)>Cl]* in presence of 0.1

M TBAPFg/acetonitrile measured at 100 mV/s scan rate.
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Fig. S10 Change in colour of acetonitrile solution of 3 mM (a)[Cu(dmp).]?*, (b) [Cu(dmp).CI]*, (c)
[Cu(dmby),]?* and (d) [Cu(dmby),Cl]* in presence of different concentration of tBP (0, 3, 6, 15, 25

equivalents) kept at room temperature.
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Fig. S11 (a,b) UV-Visible absorption spectra of 3 mM of [Cu(dmby)2]®* and [Cu(dmby),CI]* in

presence of 15 equivalent of tBP recorded at different days (1-8 days). (c,d) Cyclic voltammogram

of 3mM [Cu(dmby)2]** and [Cu(dmby).Cl]* in presence of 15 equivalent of tBP and 0.1 M TBPAPF,

in acetonitrile solution recorded at 100 mV/s in different days (1-8 days).
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Fig. S13 Evolution of the Nyquist plot of symmetric CE-CE dummy cells for (a) dmp-4 and (b) dmp-

5 devices upon ageing under ambient conditions.

The Nyquist plot of CE-CE dummy cell consists of three semicircles, the first semicircle at higher

frequency corresponds to the impedance response at the porous electrode, the second and third

semicircle corresponds to the impedance response at the PEDOT/electrolyte interface and

diffusion of ions in the electrolyte.
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Fig. S14 Equivalent circuit model used for fitting EIS spectra of symmetrical (CE-CE) dummy cells.

The Nyquist plot of CE-CE dummy cell is fitted using the equivalent circuit as shown in Figure S14.
It consists of resistance, capacitance and Warburg element. Rs is the series resistance
corresponding to resistance due to FTO and the contacts. Rporous and CPEorous are the resistance
and capacitance demonstrating charge transfer of electron through porous PEDOT electrode. Ret
and CPE. corresponds to resistance and capacitance demonstrating charge transfer at

PEDOT/electrolyte interface. Ws is the Warburg element showing diffusion of ions in electrolyte.
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Fig. S29 Semi-automated dye-sensitized solar cell/module fabrication facility used for the

fabrication of DSCs in multiple batches.
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Table S1 Tabulated integrated power in pW/cm? for day light CFL (DL CFL), warm white CFL (WW

CFL), day light LED (DL LED) and warm white LED (WW LED) under different light intensities (1000,

500, 200 and 50 lux).

Light Sources Intensity (lux) Integrated Power (uWW/cm?)

day light CFL (DL CFL) 1000 306.6
500 152.7

200 58.0

50 10.2

warm white CFL (WW CFL) 1000 283.4
500 143.1

200 59.1

50 12.0

day light LED (DL LED) 1000 312.8
warm white LED (WW LED) 1000 303.2
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Table S2 Bond length (&) and angles (deg) for [Cu(dmp).CI]* and [Cu(dmp)Cl,tBP] complexes

obtained from single crystal X-ray diffraction.

[Cu(dmp).CI]* [Cu(dmp)CI,tBP]
Cu-N1 2.174 Cu-N1 2.271
Cu-N2 2.018 Cu-N2 2.013
Cu-N3 2.102 Cu-N3 2.025
Cu-N4 2.015 Cu-Cl1 2.325
Cu-Cl 2.325 Cu-CI2 2.309

N1-Cu-Cl1 114.43 Cl2-Cu-Cl1 156.90
N2-Cu-Cl1 84.79 N1-Cu-Cl1 101.43
N3-Cu-Cl1 137.76 N2-Cu-Cl1 85.63
N4-Cu-Cl1 90.08 N3-Cu-Cl1 89.64
N2-Cu-N1 79.9 N1-Cu- CI2 99.49
N2-Cu-N3 99.6 N2-Cu- CI2 89.10
N3-Cu-N1 107.7 N3-Cu- CI2 93.52
N4-Cu-N1 107.2 N2-Cu-N1 78.33
N4-Cu-N2 172.6 N2-Cu-N3 173.44
N4-Cu-N3 80.6 N3-Cu-N1 107.11
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Table S3 Formal redox potential of four coordinated and five coordinated copper complexes
without tBP and with 15 equivalent of tBP in presence of 0.1M TBAPF¢ as supporting electrolyte
in acetonitrile solution (3mM) calculated in V vs. NHE. The E1/; of ferrocene redox couple was

taken as 0.395 V vs. NHE.

Copper complexes Redox potential
(V vs. NHE)
(Cu(dmp) ™ 0.93
[Cu(dmp) "'+ 15 tBP 0.85
[Cu(dmp) ]’ 0.69
[Cu(dmp).CI] + 15 tBP 0.65
(Cu(dmby). 1" 0.95
[Cu(dmby).]” + 15 tBP 0.87
[Cu(dmby) CI]’ 0.73
[Cu(dmby) CI] + 15 tBP 0.67
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Table S4 The tabulated Rcr, total (Q) measured using EIS of dummy cells for dmp-4, dmp-5, dmby-

4 and dmby-5 electrolytes under dark condition at zero volt for different days.

CT, total (Q)
Days
dmp-4 dmp-5 dmby-4 dmby-5

day 1 81 103 213.8 74.3
day 2 161.1 109.3 238.4 63.6
day 3 261 95.5 287 58.4
day 4 340.3 115.6 346.2 61.4
day 5 448.2 131.2 359.1 91.1
day 6 516.2 126.2 367.7 76.1

48



Table S5 The J-V characteristics of Y123 sensitized dmp-4 and dmp-5 electrolyte based devices

under various illumination intensities (1000 lux, 500 lux and 200 lux) using day light CFL.

Input Electrolyte Voc Jsc FF n Output % increase in
Power (mV) (LA/cm?) (%) (%) Power efficiency
(nwW/ cmz) (MW/cm?) (%)
1000 lux dmp-4 741.9+2.7)1 722+05 | 445+04 | 7.8+0.2 23.9
(306.59)
dmp-5 780.2+0.6(98.7+2.1 | 74.8+0.1 (18.8+0.4 57.6 58.6
500 lux dmp-4 583.4+3. | 33.7+0.2 | 15.8+0.2 |2.04+0.1 3.1
(152.67)
dmp-5 730+1.5 | 37.7+0.1 | 68.6+0.3 [12.4+0.1 18.9 83.5
200 lux dmp-4 42 +0.7 147+04 | 17.3+£0.1 | 0.2+£0.1 0.1
(58.04)
dmp-5 688.4+0.4 16.1+0.1 | 60.4+0.1 (11.6+0.1 6.7 98.4
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Table S6 Photovoltaic parameters of Y123 sensitized dmp-4 and dmp-5 electrolyte based devices

under 1000 lux (306.59 pW/cm?) day light CFL illumination for 10 days.

Time Electrolyte Voc Jsc FF Output n
(mV) (LA/cm?) (%) Power (%)
(MW/cm?)
Day 1 dmp-4 741.9+2.7 72.2+0.5 445+1.4 23.9 7.8+£0.2
dmp-5 780.2+0.6 | 98.7+2.1 | 74.810.1 57.6 18.8+0.4
Day 2 dmp-4 763.8+0.6 | 92.4+0.3 | 56.7+0.4 40.1 13.1+0.1
dmp-5 794.3+0.4 | 112+0.1 77.4+0.1 68.8 22.5+0.1
Day 3 dmp-4 766.1+0.6 | 853+0.2 | 61.6%0.1 40.3 13.2+0.1
dmp-5 796.2+0.5 | 102.4+0.1 | 79.1+£0.1 64.5 21.1+0.1
Day 4 dmp-4 763.9+15 | 80.7+1.4 | 629+0.9 38.8 12.7+0.1
dmp-5 821+19 | 104.2+0.3 | 81.3+0.7 69.5 22.7+0.3
Day 5 dmp-4 797 £0.8 100+0.1 74.7+0.1 59.9 19.5+0.1
dmp-5 817.3+0.8 | 113.8+0.1 | 79.4%0.1 73.9 24.1+0.1
Day 6 dmp-4 822.8+1.2 102+0.1 76.1+0.1 63.8 209+0.1
dmp-5 814.0+0.5 | 109.2+0.1 | 80.1+£0.1 71.2 23.6+0.1
Day 10 dmp-4 836.2+3.6 | 104.90.2 | 76.3+1.0 66.9 21.9+04
dmp-5 821.3+1.4 | 1149+0.1 | 78.610.5 74.1 24.2+0.2
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Table S7 J-V characteristics of Y123 sensitized dmby-4 and dmby-5 devices under 1000 lux, 500

lux and 200 lux day light CFL illumination.

Input Power | Electrolyte Voc Jse FF Output n % increase
(LW/cm?) (mV) (LA/cm?) (%) Power (%) in efficiency
(pW/cm?) (%)
1000 lux dmby-4 661.8+4.6| 66.1+1.1 (44.3+0.4 19.4 6.3+0.2
(306.59) 58.8
dmby-5 726.7+25] 853+15 | 75.8+1 47 15.3+0.1
500 lux dmby-4 541.9+26] 30.2+0.1 |25.6+0.6 4.2 2.810.1
(152.67) 77.2
dmby-5 673.8+0.6] 38.1+0.1 |71.9+£0.1 18.4 12.1+0.1
200 lux dmby-4 40.7+0.3 | 12.1+0.1 |17.6£0.1 0.1 0.1+0.1
(58.04) 98.8
dmby-5 630.7+0.8] 15.9+0.2 |68.4+1.6 6.9 11.8+0.2
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Table S8 Photovoltaic parameters of Y123 sensitized DSCs using dmby-4 and dmby-5 electrolytes

under 1000 lux day light CFL illumination for 10 days.

Time Electrolyte Voc Jsc FF Output n
(mV) (LA/cm?) (%) Power (%)
(MW/cm?)
Day 1 dmby-4 5949+20 | 59.2+0.1 |45.6+0.5 16.1 5.24+0.1
dmby-5 688.4+16 | 8.9+15 |76.7+0.7 45.4 14.8+0.1
Day 2 dmby-4 661.8+4.6 | 66.1+1.1 (44.3+0.4 194 6.3+0.2
dmby-5 726.7+25 | 853+1.5 75.8%1 47 15.3+0.1
Day 3 dmby-4 654+1.4 67.2+2.7 139.3+0.7 17.3 56+0.3
dmby-5 7289+1 769+13 |744+14 41.7 13.6+0.5
Day 4 dmby-4 657.0+1.1 | 62.2+0.9 [39.6+0.8 16.2 5.3+0.1
dmby-5 726.1+13 | 72.2+18 |729+13 38.2 12.5+0.1
Day 5 dmby-4 661.7+13.8| 66.3%1 40.1+3.9 17.6 5.7+0.7
dmby-5 727.6+0.6 | 72.2+0.7 |724%23 38.0 124+04
Day 6 dmby-4 660.2+0.9 | 63.8+0.1 |[39.3+0.3 16.6 5.4+0.1
dmby-5 730.1+1.7 | 68.3+1.3 |71.7+3.7 35.7 11.7+0.8
Day 10 dmby-4 680.4+0.8 64 +0.1 42 +0.3 18.3 6+0.1
dmby-5 741.7+0.8 | 68.6+0.1 | 71.3+3.2 36.3 11.8+0.5
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Table S9 Comparison of photovoltaic result obtained from the present work with the best

literature reports on indoor DSCs using organic dye-copper electrolyte combination under

standard 1000 lux CFL illumination.

SI.No | Light Intensity Jsc Voc FF n Dyes Year Reference
(lux) (nA/em?) | (mV) (%)

1 1000 134.9 905.3 0.8 35.6 D35:XY1 2023 | Present work
2 1200 141.2 897.3 0.9 26.6 CXC22 2022 7

3 1000 144 660 0.7 21.6 Y123 2022 8

4 1000 138 980 0.8 345 MS5:XY1lb | 2021 9

5 1000 131.2 860 0.8 29.2 XY1:5T 2020 10

6 1000 147 910 0.77 34 XY1:L1 2020 11

7 1000 103 939 0.7 21.9 L156 2019 12

8 1000 149.3 878 0.8 31.8 | Y123:XY1lb | 2018 13

9 1000 138 797 0.8 28.9 D35:XY1 2017 14
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Table S10 Comparison of the best photovoltaic results obtained using D35:XY1 co-sensitized dyes

and dual species dmp-5 electrolyte ([Cu(dmp).]*/ [Cu(dmp).Cl]*) from the present work with the

best reported literature report using the similar co-sensitized dye under standard 1000 lux CFL
illumination using [Cu(tmby)2]%*/* electrolyte.

SI.No Light Jsc Voc (mV) FF n Electrolyte Year Reference
Intensity | (LA/cm?) (%) (%)
1 1000 134.9 905.3 82.6 35.6 [Cu(dmp)2]*/ 2023 Present
[Cu(dmp).CIT* work
2 1000 138 797 80.0 28.9 [Cu(tmby,]?*/* 2017 14
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Table S11 Photovoltaic parameters of D35:XY1 co-sensitized DSCs using dmp-4, dmp-5, dmby-4

and dmby-5 electrolytes measured under different warm white CFL illumination intensities (500

lux, 200 lux and 50 lux).

Input Electrolyte Voc Jsc FF Output n
Power (mV) (LA/cm?) (%) Power (%)
(MW/cm?) (MW/cm?)
500 lux dmp-4 853.7+5.6 41+0.1 67.6+0.2 23.7 16.5+0.1
(143.05)
dmp-5 878.4+4 61.3+0.1 81.2+1.1 43.8 30.6+0.3
dmby-4 7149+1.1 35310.1 58.2+0.3 14.7 10.3+0.1
dmby-5 760+ 1.5 46+ 0.1 69.910.1 24.5 17.1+£0.1
200 lux dmp-4 704.7 £ 0.2 14.7+£0.1 66.2+0.3 6.9 11.6+£0.1
(59.11)
dmp-5 841.5+0.9 24+0.1 79.2+0.2 16 27.1+£0.2
dmby-4 630.1+3.9 12.6+£0.1 37.6+0.9 3 5+£0.2
dmby-5 692.8+0.2 17+£0.1 69.9+0.2 8.2 13.9+0.1
50 lux dmp-4 628.7+1.1 43+0.1 35.5+£0.7 1 8+0.3
(12.03)
dmp-5 748.5+0.3 5310.1 69.5+0.2 2.8 23+0.1
dmby-4 31+£0.1 3.720.1 18.5+0.1 0.1 0.2+0.1
dmby-5 598.5+0.9 4.7+0.1 61.2+0.5 1.7 14.3+£0.2
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