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EXECUTIVE SUMMARY & MICROARCHITECTURAL SCOPE

This display engineering dossier provides an empirical comparison between Micro-Lens Array Plus (MLA+) White-OLED and Third-Generation
Quantum Dot OLED (QD-OLED) displays. We examine the optical extraction physics of billions of microscopic convex lenses, the
photoluminescent conversion efficiency of semiconductor quantum dots, subpixel matrix text fringing on desktop OS environments, and passive
graphene heatsink thermal dissipation.

QD-OLED Gen 3 (Samsung
Display Architecture Metric MLA+ WOLED (LG Display) Display) Standard WOLED (Gen 1/2)

Peak HDR Luminance (3%

Window) 1,300 to 1,500 nits (3,000 nits TV) 1,000 to 1,300 nits (Monitor) 750 to 900 nits
Full-Screen White (100% ABL) 250 to 280 nits 250 to 290 nits 180 to 220 nits
Color Volume (Rec.2020
Coverage) 72% to 76% 88% to 91% 70% to 74%
RWBG (Red, White, Blue, Green
Subpixel Matrix Layout Stripe) Triangular RGB Layout RWBG Stripe
Moderate (ClearType RGB
Windows Text Fringing Tendency mismatch) Minimal (Improved in Gen 3) High (Noticeable fringing)
Ambient Black Level Under Light Deep Black (Polarizing filter) Slightly Raised / Purplish Tint Deep Black

1. The Internal Reflection Loss Problem in Organic Displays

In standard Organic Light Emitting Diode (OLED) panels, a substantial fraction of light emitted by the organic electroluminescent layers is trapped
internally within the glass substrate and transparent conductive anode due to Total Internal Reflection (TIR). Approximately 70% to 80% of all
generated photons are lost as internal heat rather than escaping into the room, restricting peak HDR luminance and accelerating organic material
degradation.

2. Micro-Lens Array (MLA+) Optical Extraction Physics

MLA+ technology overcomes internal reflection by depositing an array of microscopic convex lenses (over 5,000 lenses per individual subpixel,
totaling tens of billions across the panel) directly on top of the organic emissive stack. These nanoscale lenses redirect internally reflected photons
at angles below the critical angle, extracting up to 70% more light without increasing electrical current density, enabling peak monitor highlights
exceeding 1,300 nits.
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3. QD-OLED Gen 3: Quantum Dot Photoluminescence

Samsung's QD-OLED eliminates white subpixels entirely. Instead, a multi-layer blue organic OLED stack emits high-energy blue photons that pass
through printed red and green quantum dot photoluminescent layers. These inorganic nanocrystals absorb blue light and re-emit pure
monochromatic red and green light with narrow spectral bandwidths, producing unmatched color volume (over 90% Rec.2020) and high color
brightness in vivid HDR scenes.

4. Desktop Subpixel Anti-Aliasing & Thermal Longevity

For PC desktop use, subpixel arrangement dictates text clarity. Windows ClearType assumes a standard linear RGB subpixel stripe. MLA+
WOLED uses an RWBG stripe, which can induce faint fringing on high-contrast text. Gen 3 QD-OLED features an improved triangular RGB
subpixel geometry that significantly mitigates colored borders. Both architectures incorporate custom graphite or graphene heatsinks to dissipate
heat and prevent permanent pixel burn-in.

STRATEGIC ENGINEERING TAKEAWAYS & DEPLOYMENT CHECKLIST

* Room Lighting Selection Factor: MLA+ WOLED maintains superior inky black levels in bright, sunlit rooms due to its polarizing filter; QD-OLED excels in
controlled, dark-to-dim viewing rooms.

« Color Saturation & HDR Fidelity: QD-OLED delivers significantly richer color brightness in high-luminance HDR content, avoiding the white-subpixel
desaturation characteristic of WOLED.

* Monitor Lifespan Management: Look for models featuring multi-year burn-in warranties, custom heatsinks, and active pixel-shift/thermal cycling
algorithms.
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