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1. The Single-Stack OLED Blue Degradation Bottleneck

Conventional OLED displays employ a single-stack organic emitting layer sandwiched between an anode and cathode.
The blue subpixel, requiring high-energy photons (~2.7 eV), degrades exponentially as current density increases ($L(t)
\propto JN-n}$, where $n mpprox 1.6—1.8%). When displaying sustained HDR content with high Average Picture Level
(100% APL), panel controllers trigger aggressive Automatic Brightness Limiting (ABL), dropping full-screen brightness
from 1,000 nits peak down to an underwhelming 200-250 nits to prevent premature blue phosphor burn-in.

2. The Dual-Stack Tandem Architecture & Charge Generation Layer

Quantum Efficiency Breakthrough: Tandem OLED stacks two complete organic emitting layers in electrical series, separated by
an intermediate atomic Charge Generation Layer (CGL) comprising n-type and p-type doped interfaces. The CGL generates
electron-hole pairs internally under applied electric fields, exciting both emitting stacks simultaneously. To produce the exact
same photon luminance, each subpixel requires only 50% of the current density ($J$), quadrupling operational lifespan
($T_{95}9).

3. PC Monitor Consumer Implications & HDR Performance

For desktop PC users, static Ul elements (taskbars, browser chrome, IDE window borders) have historically made OLED
purchases a major burn-in risk. Tandem OLED panels slash thermal operating temperatures by 8-12°C, virtually
eliminate burn-in image retention over a 5-year operating window, and sustain 1,000 nits across full-screen 100% white
fields without ABL brightness pumping.

ARCHITECTURAL BENCHMARK & PARAMETER TELEMETRY

Emitting Layer Structure Single Emissive Layer Dual Stack Series (with CGL) Inorganic GaN Micro-Crystals
Current Density @ 1,000 Nits 28.5 mA/cm? (Extreme 14.2 mA/cm? (-50% per stack) N/A (Inorganic high tolerance)
stress)
Lifespan to 95% Lum (T_95) ~10,000 Hours > 40,000 Hours (4x endurance) > 100,000 Hours
100% APL Full-Screen Nits 220 — 260 Nits (Heavy ABL 900 — 1,050 Nits (True > 1,500 Nits
drop) full-screen)

Burn-In Warranty Risk (5 Yr) High for static PC desktops Near Zero (< 0.2% field return) ~ Zero (Inorganic crystalline)
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