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Fig. S1 Fitted contribution percentages of the host and the guest PL emissions of the host-guest films

doped with guest of (a) 3, (b) 2, (¢) 1, (d) 0.5, and (e) 0.25 wt.%.
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Fig. S2 Transient PL of the host-guest films (complex 1 (77 wt.%), APDC-DTPA (3 wt.%), and

[BMIM*(PF¢)] (20 wt.%)) at (a) the host emission band and (b) the guest emission band.
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Fig. S3  Transient PL of the host-guest films (complex 1 (78 wt.%), APDC-DTPA (2 wt.%), and

[BMIM*(PF¢)] (20 wt.%)) at (a) the host emission band and (b) the guest emission band.

S3



(a)
10000 —— APDC-DTPA (1.0 wt.%) at 553 nm
—— Fitting curve
1,=38.5045 ns (40.61%), 1, =178.8229 ns (59.39%)
=2195
o 1000
g
L
£
8 1o
10 2 1 2 1
0 500 1000 1500
Time (ns)

Counts (cps)

10000 |-

—— APDC-DTPA (1.0 wt.%) at 709 nm
—— Fitting curve
1,=23.1071 ns (60.19%), 1,=130.9743 ns (39.81%)
$=159

10
0

Time (ns)

Fig. S4 Transient PL of the host-guest films (complex 1 (79 wt.%), APDC-DTPA (1 wt.%), and

[BMIM*(PF¢)] (20 wt.%)) at (a) the host emission band and (b) the guest emission band.
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Fig. S5 Transient PL of the host-guest films (complex 1 (79.5 wt.%), APDC-DTPA (0.5 wt.%), and

[BMIM*(PFg)] (20 wt.%)) at (a) the host emission band and (b) the guest emission band.
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Fig. S6 Transient PL of the host-guest films (complex 1 (79.75 wt.%), APDC-DTPA (0.25 wt.%),

and [BMIM*(PF)] (20 wt.%)) at (a) the host emission band and (b) the guest emission band.
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Fig. S7 Transient PL of the host films (complex 1 (80 wt.%) and [BMIM*(PFs)] (20 wt.%)).
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Fig. S8 Temporal evolution of EL spectra for the phosphor-sensitized deep-red TADF LECs based

on complex 1 doped with [BMIM*(PFe)] (20 wt.%) and APDC-DTPA of (a) 3, (b) 2. (¢) 1, (d) 0.5,

and (e) 0.25 wt.%.
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Fig. S9 Time-dependent (a) current density, (b) light output, and (c) EQE under 2.2, 2.3, and 2.4 V
for the phosphor-sensitized deep-red TADF LECs based on complex 1 doped with [BMIM*(PFy)] (20

wt.%) and APDC-DTPA at 2%.
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Fig. S10 Time-dependent (a) current density, (b) light output, and (c¢) EQE under 2.2,2.3,and 2.4 V
for the phosphor-sensitized deep-red TADF LECs based on complex 1 doped with [BMIM*(PFy)] (20

wt.%) and APDC-DTPA at 1%.
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Fig. S11 Time-dependent (a) current density, (b) light output, and (¢) EQE under 2.2 V for the

phosphor-sensitized deep-red TADF LECs based on complex 1 doped with [BMIM™*(PF¢)] (20 wt.%)

and APDC-DTPA at 0.5%.
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Fig. S12 Time-dependent (a) current density, (b) light output, and (¢) EQE under 2.2, 2.3, 2.4, and

2.5 V for the LECs based on complex 1 doped with [BMIM*(PF¢)] (20 wt.%).
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