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Supplementary Figures

(a)

LASER LED array (7x7) OLED

(b)

36982

4109

Required power density (a.u.)

1 754 1479

T T
OLED LED (7x7) LED (5x5) LED (3x3) LASER

Figure S1. Comparison of optical properties according to the type of light source (a)
Comparison of uniformity according to light source (LASER, LED array, OLED) (b) Comparison of

power density required for a specific quantity of light (OLED emission area =2.5cm x 2.5 cm, LED and

LASER emission area = 130 ym X 130 um)
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Figure S2. PAOLED structure and energy band diagram (a) The red PAOLED design is based
on the energy band diagram, to control the interactions between each layer and their optoelectronic

properties. (b) The energy band diagram of the white PAOLED.
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Figure S3. PAOLED's FIB-SEM cross-sectional image.
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Figure S4. Graph of radiance according to the wavelength of the thin-PAOLED, thick-PAOLED

compared to the reference micro-cavity OLED.
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Figure S5. Wavelength analysis of the reference OLEDs and the PAOLED: (a) The structure of the
PAOLED with the reference OLEDs located at the top and bottom, stacked electrically in parallel. (b)
Micro-cavity OLED wavelength analysis calculated through simulation. (c) ITO-based OLED
wavelength analysis calculated through simulation. (d) Comparison of measured wavelength results by

manufactured PAOLED and calculated wavelength results through simulation.



[
o

[<2]
o
1

R qj ........ —A— PAOLED (Microcavity+Thick)
PAOLED (Microcavity+Thin)
* -«/\+- Reference (Microcavity)
++4 - Reference (ITO_Thick)
++«{J+- Reference (ITO_Thin)
T T T T

0 100 200 300 400 500 600 700 800

Power Density(mW/cm?)
H
o

Curruent Density (mA/cm?)

Figure S6. Power density characteristic graph according to the current density of the reference

OLEDs and the PAOLED manufactured for each condition.
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Figure S7. Required current density according to the power density of OLEDs
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Figure S8. Operating lifetime under thick-PAOLED high-power condition (45 mW/cm?).
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Figure S9. Singlet oxygen generation experiment using DPBF (1,3-diphenylisobenzofuran) when
PAOLED (35 mW/cm?) was irradiated, with various types of photosensitizers (BODIPY,

Protoporphyrin ix, IR 780).
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