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Fig. S2 3C NMR spectrum of the ADO-TPA.
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Fig. S3 CV curve of ADO-TPA in DCM for oxidation.
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Fig. S4 The transient PL spectrum of ADO-TPA. Transient PL characteristics were
detected with a single photon counting spectrometer from HORIBA JOBIN YVON

via a Nano LED pulse lamp (455 nm) as the excitation source.

Table S1 The Photoluminescence quantum yield (PLQY) of emitting layers. The
PLQY was tested by HORIBA, Fluorolog-3.

Emitting layer PLQY
ADO-TPA 5%
mCP: 10 wt% APDC-DTPA 30%
mCP: 20 wt%APDC-DTPA 37%
Bpy-TP2: 10 wt%APDC-DTPA 47%
Bpy-TP2: 20 wt%APDC-DTPA 52%
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ADO-TPA: 10 wt% APDC-DTPA 8%

ADO-TPA: 20 wt% APDC-DTPA 18%

Table S2 The carrier mobility of the host.

Host Hole mobility (cm?/Vs) Electron mobility (cm?/Vs)
ADO-TPA 1.6 x 1073 1.5x 107
mCP 3.2x 10 2.0x 107
Bpy-TP2 - 42 x10°

We calculated the carrier mobility of the host in SCLC region with the structures of
ITO/ MoOs3 (10 nm)/ host (50 nm)/ MoOs (10 nm)/ Al (100 nm) and ITO/ TPBi (10
nm)/ host (50 nm)/ Liq(2 nm)/ Al (100 nm). The carrier mobility was calculated using
the following equation:
9 V*

J= 5303#?
where gg;, 1, and L are the permittivity of the organic molecule, the mobility, and the
thickness of the organic layer. mCP is a bipolar host (3.2x 107 and 2.0 x 107*
cm?/Vs.), which has been reported in literature (J. Mater. Chem., 2010, 20, 8411-
8416).

s4



)
CJ
QO ~ OO OO gg
@ ) gj Croy W
&

TCTA TAPC me

Oy N

s CO e
@
oS00 G0 20
OO

Bpy-TP2 APDC-DTPA TPBi

Hosts
Lig/Al

1g9d1l

vdli-oav

Energy level (eV)

Fig. S4 Organic molecular structures and device structures with different host

materials of OLED.

Table S3 EQE summary of the representative deep red and NIR fluorescent OLEDs.

Emitting layer Amax/TM EQE.ax (%)
TPBi:APDC-DTPA (x%) 693/ 696/777 nm 10.19% /9.70% /2.1%'
TPBi: TPA-QCN (x%) 656/700/728 nm 12.8%/9.4%/3.9%?
TPBi:TPA-DCPP (x%) 668/710 nm 9.8%/2.1%?

TPATCN 675 nm 2.58%*
TPA-DCPP:TPA-ThQ (20%) 760 nm 5.2%3
Gay(saph),q,:NSeD (50%) 700 nm 2.1%5
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PTZ-BZP 690 nm 1.54%’
DMAC-PN: TPANSeD (4%) 730 nm 2.65%"
ADO-TPA:APDC-DTPA (20%) | 735 nm 2.7% (this work)
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Fig. S5 (a)The EQE-voltage curves, and (b) EL spectra for the mCP and Bpy-TP2

based devices under operating voltage of 5 V.
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Fig. S6 The current density-voltage curves for the mCP and Bpy-TP2 based devices.
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Fig. S7 The voltage-luminance curves of the different host devices.
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