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Table S1 Elemental analysis calculated for {Mo132}-TOA 

Element C (%) H (%) N (%) 

Found 33.53 6.47 1.32 

Calculated 33.81 6.62 1.58 

Error -0.28 -0.15 -0.26 

Fitting 
Structure 

((C8H17)4N)31(NH4)11[Mo132O372(CH3COO)30(H2O)72] 

 

 

 

 

Figure S1 Fourier transform infrared spectrum of {Mo132} and {Mo132}-TOA. 

 

 

 

Figure S2 Raman spectrum of {Mo132} and {Mo132}-TOA. The spectrum for methanol, 

the solvent used to deposit the films, is also shown.  
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Figure S3 Electron paramagnetic resonance spectrum of {Mo132} and {Mo132}-TOA. 

 

Figure S4 Ultraviolet-visible absorption spectrum of {Mo132} and {Mo132}-TOA on 

ITO substrate. 

 

Figure S5 Transmittance spectrum of ITO, ITO/PEDOT:PSS and ITO/{Mo132}. 
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Figure S6 (a) The dark state J-V curves and (b) Jph-Veff curves of devices C1 and C2. 

The J0.5-V-Vbi-Vr curves and I-V curves of the ITO/ZnO/PM6:Y6/CIL/Al single electron 

device. 



 

 

 

Figure S7 (a1) UPS spectra and (b1) band bending diagrams of Al/Y6. (b1) UPS spectra 

and (b2) band bending diagrams of Al/{Mo132}-TOA/Y6. (c1) UPS spectra and (c2) 

band bending diagrams of Al/PFN-Br/Y6. 



 

 

 

Figure S8 (a) J-V curves and (b) EQE spectra of PM6:Y6 based OSCs with Ag. 

 

 

Figure S9 (a) AFM height images and phase images of ITO (a1 and a2), 

ITO/PEDOT:PSS film (b1 and b2) and ITO/{Mo132} film (c1 and c2). 

  



 

 

 

Figure S10. The Electroluminescence spectra of PLEDs with different cathode and 

anode interlayers. 

 

 

 

Figure S11. (a) luminance-voltage and (b) power efficiency-current density 

characteristics of Super Yellow based PLEDs with different cathode and anode 

interlayers. 

 



 

 

Table S2. Electroluminescence performances of Super Yellow based PLEDs with 

different cathode and anode interlayers 

Device Turn-on 

voltage 

(V) 

Max. 

Luminance 

(cd/m2) 

Current 

efficiency 

(cd/A) 

Power 

efficiency 

(lm/W) 

D1 2.5 35090 13.67 12.00 

D2 2.5 43430 15.24 12.52 

D3 2.5 14330 13.41 12.68 

D4 2.5 39030 14.95 13.08 

 

 

 

 

 

 

Figure S12. Normalized current efficiency-current density characteristics of Super 

Yellow based PLEDs with different cathode and anode interlayers. 

 

0 50 100 150 200

0.0

0.2

0.4

0.6

0.8

1.0

N
o

rm
a
li

z
e
d

 c
u

rr
e
n

t 
e
ff

ic
ie

n
c
y

Current density (mA/cm
2
)

 Device D1

 Device D2

 Device D3

 Device D4


