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Abstract: Driving parameters established for conventional electrowetting displays cannot readily be applied
directly to devices incorporating quantum-dot-containing oil, and aperture retention during sustained driving

requires improvement. This study compares different voltage-loading protocols, investigates the effects of
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bipolar square-wave frequency and positive-polarity duty cycle on aperture response, and analyzes luminance
responses in comparison with those of conventional electrowetting devices. A startup-maintenance two-
stage driving waveform is then developed. The results show that both frequency and positive-polarity duty
cycle affect aperture formation in the quantum-dot devices, whose luminance-duty-cycle relationship differs
markedly from that of conventional devices. Among the tested schemes, applying +=22 V for the first 0.5 s
followed by £ 18 V during the maintenance stage yields an average aperture ratio of 73.92% at 30 s and
reduces the residual area ratio from 7.84% under the reference square wave to 3.48%. At a positive-
polarity duty cycle of 50% , luminance increases by 8.20% under ambient light and by 20.95% under
ambient light with additional 395 nm ultraviolet illumination, relative to the reference waveform. Matching
the startup and maintenance voltage amplitudes to the driving-response characteristics of devices incorporating
quantum dots can maintain an effective aperture while reducing residual oil and improving optical output.
These findings provide an experimental basis for the targeted design and optimization of driving waveforms
for quantum-dot electrowetting display devices.

Key words: quantum-dot electrowetting display; bipolar driving; positive-polarity duty cycle; oil film

splitting; two-stage driving
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