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Figure S1. A schematic diagram of electric characteristics measurement system.
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Figure S2. Atomic force microscopy (AFM) images of (a) an EML on SiO,, (b) a
PEDOT:PSS on SiO,, (¢) an EML on PEDOT:PSS/SiO,.
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Figure S3. The electric characteristics of AC-PEL devices with and without PEDOT:PSS
HGL including impedance, reactance and resistance. (a), (c), (¢) Plots as a function of
frequency. (b), (d), (f) Plots as a function of voltage at 400 kHz.



H b I
O w/o HGL
> A wHeL =
B Y — 851
c £ 9
) o
o, c
o E © 80
<1 2
5 — & 75
(&) o
@sinusoidal
10"+ ; . 70+ e
10’ 10° 10° 10° 10° 10’
Frequency (kHz) Frequency (kHz)
E..
O w/io HGL
> A wHGL —_
e
v 2 gs]
e E 10°- 2
[ BT o)
o ., =
E E < 804
o < Q
E £ -4
-~ £ 751
© @sinusoidal o
102 T T T 40I0kHZ 70 x T 3 T o T 2 L] &
0 10 20 30 40 0 10 20 30 40 50
Voltage (Vims) Voltage (V;s)

Figure S4. The characteristics of AC-PEL devices with and without PEDOT:PSS HGL. (a)
AC current density and (b) phase angle as a function of frequency at a bias voltage of 35 V.
(c) AC current density and (d) phase angle as a function of voltage at 400 kHz.
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Figure S5. The time-resolved EL signals of AC-PEL devices with and without PEDOT:PSS
HGL with the voltage amplitude of £20 V along sinusoidal frequency.
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Figure S6. A plot of At as a function of applied frequency. At was determined by the time
difference between two devices at their maximum EL.
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Figure S7. (a) I-V characteristics of a PEDOT:PSS (Al 4083), a doped PEDOT:PSS (Al
4083) and PH500. (b) Typical conductivity of samples by 4-ponit probe measurements. (¢) A
photograph of an AC-PEL with PH500.
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Figure S8. Luminance intensities of AC-PEL devices with PEDOT:PSS HGL on
PEDOT:PSS thickness.
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Figure S9. The characteristics of AC-PEL devices with various HGLs such as PEDOT:PSS,
MoO; and WOs. (a) AC current density and (b) phase angle as a function of applied voltage at
400 kHz.

10



&-,2500- O w/o HGL

5 10 15 20 25
Voltage (Vims)

O w/o HGL

0.204 A w HGL

o
—
o

0.104

0.05-

0.004

10 15 20 25
Voltage (Vims)

O w/o HGL
A w HGL

o o o
- - N
S & o

0.05-

0.004

Power efficiency (Im W-1)ﬂ Current Efficiency (cd A) H
(3}

5 10 15 20 25
Voltage (Vims)

Figure S10. (a) Luminance-voltage behavior of flexible AC-PEL devices without a
PEDOT:PSS HGL. (b) Current and (c) power efficiency of flexible AC-PEL devices with and
without PEDOT:PSS.



