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Table S1. Performance of monochrome OLEDs
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(0.183,0.310)

(0.482,0.506)

(0.625,0.368)

(0.532,0.398)

(0.271,0.435)

a) At a luminance of 100 cd m-2. b) Efficiencies of the maximum, at 100 cd m−2 and at 

1000 cd m−2. c) At a luminance of 100 cd m-2.

1. Comparison of matrix-free and doped EMLs of DMAC-DPS

Figure S1. (a) Current density-voltage-luminance curves of blue devices based on matrix-free 

DMAC-DPS and doped DMAC-DPS; (b) EQE-Current density characteristics of blue OLEDs. 

(c) Current efficiency and luminous efficacy versus current density curves of blue OLEDs; (d) 

EL spectra of blue OLEDs at a luminance of 100 cd m-2.



The doped OLED architecture is ITO/HAT-CN (5 nm)/TAPC (40 nm)/TCTA (10 

nm)/mCBP (5 nm)/DPEPO:DMAC-DPS(25 nm)/PPF(10 nm)/PBPPhen (40 nm)/Liq (2 

nm)/Al (150 nm). As shown in Figure S1, the matrix-free blue OLED shows lower driving 

voltage than the doped device, which can be attributed to a lower bandgap of DMAC-DPS than 

that of DPEPO. In the doped OLEDs, the recombine processes take place on the high bandgap 

host material DPEPO and DMAC-DPS simultaneously, while in the matrix-free device, the 

recombination occurs directly on DMAC-DPS. Therefore, the doped OLED needs higher 

driving voltages than the matrix-free one. The lower driving voltage is beneficial for luminance 

efficacy. As shown in Figure S1c, the matrix-free device demonstrates higher luminance 

efficacy than the doped one. The matrix-free blue OLED EL emission peaked at 478 nm, which 

is a slight red-shift compared to the doped devices (468 nm). This is consistent with the reported 

values.1, 2

2. Absorption of DBP and emission spectra of tBuCzDBA and DMAC-DPS

Figure S2. The absorption spectrum of DBP and emission spectra of tBuCzDBA and 

DMAC-DPS.

3. Device architecture of WOLEDs and molecular structures of adopted materials.



Figure S3. Device architecture of WOLEDs and molecular structures of adopted materials.

4. EL spectra of WOLED W3

Figure S4. Experimental and fitting EL spectra of device W3.

5. EL spectra of blue OLEDs

Figure S5. EL spectra of Cz-TRZ3 and DMAC-DPS based blue OLEDs.



6. The CIE coordinated of device W4 change with luminance.

Figure S6. The CIE coordinates of Device W4 as a function of luminance.
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