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An OLED Pixel Circuit Compensating Threshold Voltage
Variation of n-channel OLED - Driving TFT
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Abstract A novel OLED pixel circuit is proposed in this paper that uses only n-type thin-film
transistors(TFTs) to improve the luminance non-uniformity of the AMOLED display caused by the
threshold voltage variation of an OLED driving TFT. The proposed OLED pixel circuit is composed
of 6 n-channel TFTs and 2 capacitors. The operation of the proposed OLED pixel circuit consists of
the capacitor initializing period, threshold voltage sensing period of an OLED - driving TFT, image
data voltage writing period, and OLED - emitting period. As a result of SmartSpice simulation, when
the threshold voltage of  OLED - driving TFT varies from 1.2 V to 1.8 V, the proposed OLED pixel
circuit has a maximum current error of 5.18 % at IOLED = 1 nA. And, when the OLED cathode
voltage rises by 0.1 V, the proposed OLED pixel circuit has very little change in the OLED current
compared to the conventional OLED pixel circuit. Therefore, the proposed pixel circuit exhibits
superior compensation characteristics for the threshold voltage variation of an OLED driving TFT
and the rise of the OLED cathode voltage compared to the conventional OLED pixel circuit.

Key Words : AMOLED display, n-channel TFT, OLED pixel circuit, pixel compensation, threshold
voltage variation
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Fig. 3. Operations of the proposed OLED pixel circuit (a) capacitor initializing period, (b) threshold voltage
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