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Fig. S1 TGA (a), DSC (b) and Cyclic voltammograms (c) of DPDDC.



Fig. S2 Photoluminescence decay curve of 10 wt% DPDDC:mCP film in the time 

range of 500 ns.



Fig. S3 The overlap between absorption spectrum of acceptor and PL spectrum of 

donor, the acceptor is (tpy)2Iracac, (ppy)2Iracac or (mdppy)2Iracac and the donor is 

DPDDC, the overlap indicates efficient Förster energy transfer.



Fig. S4 The CIE 1931 chromaticity coordinates of Devices A-1, B-1, C-1 (a) and 

Devices A-2, B-2, C-2 (b).



Fig. S5 Current density-voltage characteristics (a), luminance-voltage characteristics 

(b) of the Devices.



Fig. S6 Energy levels of EML and transport layers adjacent to EML with CBP (a) and 

DPDDC (b) being host of EML.



Fig. S7 Power efficiency plotted luminance for Devices A-1, B-1, C-1 (a) and 

Devices A-2, B-2, C-2 (b).



Fig. S8 Schematic diagram of emission process in the PhOLEDs based on the 

DPDDC host.



Fig. S9 J-V characteristics of hole-only and electron-only devices.



Fig. S10 (a) Current efficiency and power efficiency plotted against luminance for 

Device D. Inset is current density-voltage and luminance-voltage characteristics 

curves of Device D; (b) EL spectra of Device D at 1000 cd m-2. The top right inset 

shows CIE chromaticity coordinates of Device D and the lower right inset shows the 

photo of the test Device D.



 

 
Fig. S11 Time evolution of the normalized luminance, L, of Devices C-3 in ambient 

air (~20% humidity) atmosphere (a) and change in operating voltage ΔV (offset to 

zero) at the initial luminance of L0 = 5,000 cd m-2 (b).



Fig. S12 PL transient decay curves of Ir-doped CBP films.



Table S1 Physical Properties of DPDDC

host
λabs Sol
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[nm]

λPL Sol
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 /film
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[nm]

λPh
 c

[nm]

Eox
 d 

 [V]

Ered
 d 

 [V]

HOMO/LUMO

 [eV]

Eg 
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[eV]

ET
 h 

(eV) 

Tg/Td
 i

 [℃]

DPDDC 308,345,360 515/475 445 1.02 -2.73
-5.82/-2.57 e

-5.30/-2.06 f
3.25 2.79 140/441

aλabs Sol, λPL Sol measured in 2-Methyl-THF solutions at room temperature. bλPL film, measured in thin solid film. c 

Measured in 2-Methyl-THF solutions at 77K. dEox = oxidation potential and Ered = reduction potential was determined 

by DPV. eThe HOMO and LUMO values were determined from the oxidation/reduction potential from CV curves.  

fValues from DFT calculation. gThe value of Eg was calculated from the absorption onset of high concentration. hThe 

value of ET was estimated from the peak values of phosphorescence spectra measured in 2-Methyl-THF solutions at 

77K. iTg: glass transition temperatures, Td: decomposition temperatures of 5% weight loss, Obtained from DSC and 

TGA measurements.



Table S2 The excitation energies of Ir-complexes, DPDDC and CBP.
Excitation energy CBP DPDDC (tpy)

2
Iracac (ppy)

2
Iracac (mdppy)

2
Iracac

Singlet (eV) 3.63 2.98 2.71 (1MLCT) 2.69 (1MLCT) 2.67 (1MLCT)

Triplet (eV) 2.81 2.79 2.53 2.55 2.48



Table S3 The fitted lifetimes from Ir-complex films.

10 wt% Ir-complex
Lifetime (μs)

(tpy)
2
Iracac (ppy)

2
Iracac (mdppy)

2
Iracac

CBP 1.62 1.67 1.78

DPDDC 1.52 1.49 1.53



PL characteristics and rate constants of TADF molecules.

The rate constants were calculated using the equations described in Ref. 22 with the 

measured PL efficiencies and decay times:
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where  is the transient decay time of the prompt component,  is the transient p d

decay time of the delayed component,  is the transient decay rate of the prompt p

component,  is the transient decay rate of the delayed component, is the radiative d
S
r

decay rate from the S1 state to the ground state,  is the radiative decay rate from the T
nr

T1 state to the ground state,  is the rate constant of ISC,  is the rate constant ISC RISC

of RISC, and  and  are the prompt and delayed components of the PL delayed delayed

quantum efficiency, respectively.


