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1. The Contact Leaf Limit in Mechanical Keyboards

Traditional Cherry MX mechanical switches operate via physical metal leaf contacts. Actuation occurs at a fixed physical
point (typically 2.0mm), and resetting requires the stem to travel back past a reset point (typically 1.5mm) to clear
mechanical hysteresis and debounce delay (5 to 15 milliseconds).

2. Hall Effect Transduction and Rapid Trigger

Hall Effect (HE) switches utilize a permanent neodymium magnet mounted inside the stem and an analog Hall effect IC
on the PCB. The sensor continuously measures magnetic flux density ($B$), calculating stem position with sub-0.01mm
resolution.

This enables 'Rapid Trigger": the switch actuates the instant it moves downward by 0.1mm, and de-actuates the instant it
travels upward by 0.1mm anywhere along its 4.0mm stroke, eliminating physical reset latency.

3. The Thermal Hall Drift and Calibration Trap

CRITICAL: Neodymium magnets suffer from temperature coefficients of remanence (-0.12%/°C), and silicon Hall ICs experience
thermal offset voltage drift. As keyboard internal temperatures rise from 20°C to 35°C (heated by PCB RGB LEDs and human
hands), the measured magnetic flux drops, altering actuation thresholds and causing phantom keypresses or dead zones unless
dynamic temperature compensation firmware is deployed.

Empirical Laboratory & Architectural Benchmark Telemetry

I Mechanical (Cherry MX) 1.5-2.2 mm (Fixed) 0.8 - 1.2 mm travel 5 - 15 ms (Debounce Filter)
Switch (Razer Optical) 1.0 - 1.5 mm (Fixed) 0.5 - 0.8 mm travel < 0.2 ms (Zero Debounce)

ct Magnetic (Wooting 0.1 mm (Fully Adjustable) 0.1 mm (Dynamic Rapid Trigger) < 0.1 ms (Zero Debounce)
Actuation Drift +/- 0.00 mm (Immune) +/- 0.00 mm (Immune) +/- 0.25 mm if Uncompensated
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