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Memory-in—Pixel Circuit with Threshold Voltage Compensation
for 4-Bit Liquid Crystal Displays
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Abstract

This paper proposes a 6T1C Memory-in-Pixel(MIP) circuit based on Oxide Thin Film Transistors(TFTs). The
proposed MIP circuit incorporates a compensation circuit to address issues caused by threshold Voltage(Vry)
variations, enabling stable implementation of high color depth without increasing the voltage range of the data and
global signals. Additionally, it supports automatic polarity inversion driving, effectively preventing image sticking
issues. Simulation results demonstrate that the proposed circuit reliably implements 4-bit (16-level) gray levels with a
low error rate of up to 14.3%. Thus, the proposed circuit offers a practical solution for maintaining high-quality
display performance while achieving low-power implementation of static images.
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