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Conductivity calculation from I-V characteristics of EODs

To calculate the conductivity of MZO, the electron only devices (EODs) were fabricated with
the following structure: ITO/Al (2 nm)/pristine MZO or Rb,CO53:MZO (~ 45 nm)/Liq (1.5 nm)/Al
(100 nm). From the ohmic region in the |-V characteristics of EODs, where the slope of current

against voltage is 1, the resistivity of the MZO is obtained.
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Figure S1. XPS spectra of pristine MZO and 4% Rb,CO; doped MZO thin-films. The XPS

intensities plotted as a function of binding energy for (a) O1s, (b) Rb3d, (c) Mgls, (d) Cls and

(e) Zn2p core levels.



Table S1. Summarized peak area for Rb3d, Cls, Zn2p, Mgls and O1s core levels in pristine
MZ0 and 4% Rb,CO; doped MZO thin-films obtained from XPS results.

Core Level
Rb,CO, doping O1s Rb3d Mgls
concentration 0H OV 0Ivl Rb3d3 12 Rb3d5 12 Mg MgO
0% 2.4 63.3 343 - 54.8 45.2
— 1 Area (%)
4% 34 79.8 16.8 50.35 68.1 31.9 67.7
Core Level
Rb2C03 doping Cls Zn2p
concentration M-CO, 0-C=0 C-0-C c-C Zn2p , ZIn2p_,
0% - 22.5 7.8 69.7 32.2 67.8
— 1 Area (%)
4% 8.4 26.5 5.1 60 32.3 67.7
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Figure S2. Optical absorptions and PL intensities of SDR-, DR-, R-, G- and DB-QD solutions.

Table S2. Summarized material information for SDR-, DR-, R-, G- and DB-QDs used in this

study.
Color Composition dar (nm) PLocak(nm)  FWHM (nm)  QY(%)
Super deep-red (SDR-) CdZnSeS/ZnS 10 679 38 88
Deep-red (DR-) CdzZnSeS/ZnS 13 644 31 77
Red (R-) CdzZnSeS/ZnS 10 620 26 91
Green (G-) CdzZnSeS/ZnS 9 527 34 91
Deep-blue (DB-) CdS/zZnS 7 447 19 76
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Figure S3. |-V characteristic of hole only device (HOD). Structure: ITO/ PEDOT:PSS:WOx(40

nm)/ R-QDs (20nm)/ TCTA (10nm)/ NPB(20nm) / HAT-CN(20nm) / Al(100nm)

Table S3. Summarized current efficiencies at 30k cd/m?2 and maximum luminances of R-QLEDs

reported in literatures.

T:;’;‘::)k Device Structure (/A @ LEEOk cd/m?) (c:7?:‘2) Ref.
640 ITO/AZO/R-QDs/TCTA/NPB/HAT-CN/AI ~2.7 31,030 (2)
612 ITO/PEDOT:PSS/TFB/F4TCNQ/R-QDs/ZnO/Al ~8 76,000 (2)
630 ITO/ZnO/R-QDs/Firpic:TCTA/NPB/HAT-CN/AI ~4.7 47,400 (3)
620 ITO/PEDOT:PSS/PVK/R-QDs/Ga:ZnO/Al ~13 ~44,000 (4)
620 ITO/PEDOT:PSS/TFB/R-QDs/MZO/Al ~7 36,685 (5)
~630 ITO/Zn0:CsN3/R-QDs/TAPC/HAT-CN/Mo0O5/ Al ~5.5 ~ 30,000 (6)
622 ITO/Zn0:Cs,CO3/R-QDs/Poly-TPD/PEDOT:PSS/ Al ~4.8 75,444 (7)
620 ITO/LZO/Rb,CO3:MZO/TCTA/NPB/HAT-CN/AI 13.2 129,100 ;:Irsk




Table S4. Summarized lifetime characteristics of inverted R-QLEDs reported in literatures.

. Elpeak| Lint Lifetime
year [color Device Structure (nm) licd/m2)| (Too, hr) Ref.
2016 Red ITO/ZnO/QDs/Firpic:TCTA/NPB/AI 630 100 ~6 (3)
2018 Red ITO/ZnO NPs/Cs,COs/QDs/NPB/HAT-CN/AI 620 100 ~1,000 (8)
This 100 ~14,400 | This
d Red ITO/LZO/MZ0:Rb,CO;/QDs/TCTA/NPB/HAT-CN/AI 620 K
study 1,000 | ~ae5 | Wor
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