FUCIMTRISESX], 20269 6, M5 HM13, pp. 153-160
/\\“7 Journal of Flexible & Printed Electronics, June 2026, Vol. 5, Issue 1, pp. 153-160
e /{\' Received 2026-05-17, Revised 2026-06-24, Accepted 2026-06-30

https://doi.org/10.56767/jfpe.260008 elSSN: 2951-2174

RESEARCH

PDL 2X9| Q80| M2 A% OLED LMO| 3| EX 2M

Effect of PR-Based Pixel-Defining Structures on the Angular
Luminance Distribution of Small-Sized OLED Pixels

Seo-Yoon Bae', Hanna You?, Sung-Min Lee"?*

'Department of Semiconductor Engineering, Hanyang University, Seoul, Korea
2Department of Electrical Engineering, Hanyang University, Seoul, Korea

100um x 100um 70um x 70pm 50um x 50um

30um x 30um 10um x 10um

ABSTRACT

This study investigates the influence of pixel miniaturization and photoresist-defined pixel structures on the performance of green
bottom-emission OLEDs for microdisplay applications. OLEDs with an ITO/HAT-CN/TAPC/TCTA:Ir(ppy)(acac)/B3PYMPM/Lig/Al
structure were fabricated on ITO-coated glass substrates. A 2 mmx2 mm single-pixel OLED and micro-pixel OLED arrays with pixel
sizes from 100 pmx100 pm to 10 pmx10 pm were prepared using a photolithography-based process. Their current density, luminance,
current efficiency, electroluminescence spectrum, and angular luminance distribution were evaluated.

The PR pattern defining the emission area can act similarly to a pixel-defining layer, restricting the effective emission aperture
and modifying the propagation path of obliquely emitted light. Angular luminance measurements showed that the micro-pixel
OLED maintained emission near the normal direction but exhibited a sharp luminance decrease at high viewing angles. These
results indicate that PR-induced boundary effects and angle-dependent optical losses are critical factors in designing high-resolution
micro-OLED displays.
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Fig. 1. (a) Large-area single-pixel OLED (2 mmx2
mm), (b) micro-pixel array OLED.
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AR: Augmented reality

VR: Virtual reality

LCoS: Liquid crystal on silicon
OLED: Organic light-emitting diode
LED: Light-emitting diode

ITO: Indium tin oxide

PR: Photoresist

rpm: Revolutions per minute

wt%: Weight percent
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