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(a) Conventional display with R/G/B side-by-side pixels.
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(b) Proposed display with color-tunable pixels.
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Supplementary Figure 1. Pixel arrangement of conventional display and proposed display. (a)
Conventional full-color display with R/G/B side-by-side color pixels. (b) Proposed display with
color-tunable pixels. A single color-tunable pixel can emit R, G and B colors, and thus can take the

job of three conventional pixels. The pixel density and fill factor can be improved by threeford.
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Supplementary Figure 2. EL performance of the QLED with Al or ITO top cathode. (a) The
EQE-J and (b) the J-V-L characteristics of the R-QLEDs with Al (100 nm) and Al (2 nm)/1ZO (80

nm) cathodes.
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Supplementary Figure 3. Optimization of the blending ratio of G- and R-QDs. The (a) EQE-J
and (b) J-V-L characteristics of the Y-QLEDs with various G-QD:R-QD ratios. The CIE color
coordinates of the Y-QLEDs at 0~8 V with the G-QD:R-QD ratios of (c) 10:1, (d) 20:1 and (e)

30:1.
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Supplementary Figure 4. Optimization of the 1ZO thickness. The CIE color coordinates of the

Y-QLEDs at 0~8 V with a (a) 40 nm, (b) 60 nm and (c) 80 nm 1ZO ICE.
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Supplementary Figure 5. EL performance of white LED with blue Ph-OLED. (a) The EQE-J
and (b) J-V-L characteristics of the phosphorescent B-OLED, Y-QLED and tandem LED. (c) The

normalized emission spectra and (d) CIE color coordinates of the tandem LED.
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Supplementary Figure 6. The CIE coordinates of the tandem white LED when under DC driving.
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Supplementary Figure 7. The transmittance and the reflectance spectra of the Al(2 nm)/IZO(60 nm)

film.
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Supplementary Figure 8. The layout of the tandem LED with bottom ITO, top Al and intermediate

1Z0 electrodes
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