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Design of a wide voltage swing high-precision
Gamma correction circuit for AMOLED

ZHUANG Ze-jing, YIN Yong-sheng” , SUN Xiao-xia, LEI Lei
(Institute of VLSI Design, Hefei University of Technology., Hefei 230009, China)

Abstract: Aiming at the application requirements of AMOLED display driver chips for high precision
and low power consumption, a Gamma correction circuit with wide voltage swing, high precision and
temperature compensation is designed. The circuit uses amplitude adjustment and slope adjustment,
fine-tune key points to change the DAC output curve, and better fitting the grayscale-voltage curve to
achieve high accuracy. By using rail-to-rail input stage and output buffer circuit based on constant sub-
threshold transconductance design, a wide input voltage range is guaranteed. Cascode Miller compen-
sation structure is used to reduce the size of the compensation capacitor and improve stability and re-
sponse speed. The circuit uses a temperature compensation structure to balance the effect of tempera-
ture changes on the gray-scale voltage. The simulation results show that under the UMC 80 nm

process, within the range of 0.2~6.3 V input voltage, the response time of the designed Gamma cor-
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rection circuit is 20 ps, and the error of the circuit output voltage is within 3 mV. The performance is

basically not affected by temperature and meets the design requirements of AMOLED driver chips

with a resolution of 1 080X 2 160.

Key words: AMOLED display driver chip; Gamma correction; low drop output; high precision
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Tab.1  Comparison of Gamma correction circuit with

other designs
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