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I 1: Al 22 9] Al o]/ A& 215t Tefn]E
Parameter Value
VDD 20V
VSS ov
VREF1 8V
VREF2 3V
VCCG 14V
VDATA OV~85V
VSWEEP OV~85V
SCANI1, SCAN2, SCAN3[N],EM -11V~15V
Cece 0.3 pF
CPWM 0.2 pF
CswEEP 0.1 pF
Parameter Size
W/L of T1 50 am/ 5 pm
W/L of T5 30 um/ 5 am
W/L of T6 15 Jam/ 5 pm

W/L of T2 ~ T4, T7 ~ T10

Spm/5 pm
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Abstract

Oxide-Based Pixel Circuit Using
Double-Gate Structure Thin-Film
Transistor for Micro
Light-Emitting Diode Displays

Changwon Jeong
Graduate School of Practical Engineering

Seoul National University

Recently, the display market is expanding the scope of its applications such
as AR/VR and public information display (PID) as well as smartphones
and TVs. However, the conventional display technologies such as LCD and
OLED have limitations to satisfy the technical demands such as high bright-
ness, high resolution, and high reliability that these applications require.
Micro-LED has gathered attention as a next-generation display technology
which will overcome the obstacles the conventional display technologies
have. The micro-LED display has excellent characteristics such as high
brightness, high reliability, and scalability. Still, the research in various as-
pects is required such as manufacturing process and image quality for real-
ization of micro-LED displays.

The subject of this study is to design a pixel circuit for high image-

quality micro-LED display and to verify its operation. A pixel circuit was
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designed based on a-IGZO TFT backplane that can be utilized from the ex-
isting fabrication process and has an advantage in processing cost, and a
PWM circuit part was added to the pixel circuit to suppress the wavelength
shift due to the change of the current density of micro-LED. A threshold
voltage compensation is applied to prevent image quality deterioration due
to the instability of a-IGZO TFT from gate bias, thermal and illumination
stress. A double-gate TFT is also added to minimize the number of the tran-
sistors and capacitors in a pixel circuit. The simulation results show that the
proposed pixel circuit suppresses the wavelength shift of micro-LED and
can express grayscale at the same time. Also, it can successfully compen-
sate for the threshold voltage variation of a-IGZO TFT. In addition, it was
confirmed that a large-sized UHD display with 85 PPI can be realized by

designing a layout based on the 7TMASK process.

Keywords : a-IGZO TFT, double-gate TFT, Micro-LED, PWM driving
Student Number : 2021-24345
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