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High precision DAC design for AMOLED source drive
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Abstract: The paper proposes a high-precision 10-bit DAC structure for high resolution AMOLED
source drive for higher resolution and higher precision of OLED display panel. The DAC consists of a 6-
bit GAMMA correction resistor-string DAC and a 4-bit output buffer based on interpolation of the tail
current, achieve high precision while occupying a small chip area.In order to further improve the gray-
voltage precision of AMOLED drive, a DAC slope programmable unit is added to further adjust the
linear DAC output curve to better fit the gray-voltage curve required by AMOLED display. In
addition, the output buffer adopts the interpolation method of tail current to realize the high-precision

sub-DAC. The simulation results under UMC 80 nm CMOS process show that the proposed DAC with
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INL and DNL of 0.47 LSB and 0.24 LSB, respectively. The settling time of DAC voltage from the

lowest gray-scale to the highest gray-scale is 3.38 ps with a 10 kQ resistance and 30 pF capacitance

load. The drive circuit can quickly and accurately convert the image data to the voltage established on

the pixel circuit, it can satisfy the application requirements of drive chip with resolution of 1 080 X

2 160.
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Fig.1 Structure of conventional 10-bit DAC
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Fig.3 Determination of the slope adjustment point
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Fig.4 Diagram of DAC slope adjustment
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