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Fig. 1. Measured transfer cures of TFTs (W/L =
20 um/10 pm).
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Fig. 2. Proposed gate driver circuit: (a) Schematic of a single stage; (b) driving diagram; (c) block diagram.
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Fig. 3. Simulation waveforms of the proposed circuit: (a) Waveforms of Q2 and QO2 of the first and last

stages; (b) cascade output waveform of COUT1 and COUT10; (c) output waveforms of the first three stages

and the last three stages circuits.
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Table 1. Design parameters of the proposed circuit.
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Fig. 4. Optical image of the proposed gate driver cir-

cuit.
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Fig. 5. Test result of the gate driver circuit: (a) Out-
put waveform of OUT1 and OUT30; (b) output wave-
form of COUT1 and OUT1L.
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Fig. 6. High speed test result of the gate driver cir-
cuit: (a) Output waveform of Vin and OUT2 under
the frequency of 240 kHz; (b) output waveform of Vin
and OUT2 under the frequency of 480 kHz.
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Fig. 7. Relationship of the power consumption of the
gate driver and the quantity of the gate in the display.
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Abstract
This paper presents a new high speed gate driver circuit driven by In-Zn-O thin film transistors. Two methods are
employed to improve the speed of this dirver. First, the input stage multiplex structure is adopted, one input stage drives
three output stages; this could reduce the quantity of thin film transistors and also could achieve the narrow bezels in
the AMOLED or AMLCD displays. Even the work frequency of the input stage becomes 1/3 of the output stage. When
the speed of the circuit increass, there is enough time for input stage charging and discharging. So this kind of driver is
suitable for high speed driving method. Second, three times the capacitance coupled effect generated in the gate driver
can pull up the voltage level of the key nodes in the circuit, ensuring the signal integrity, while the first time the effect
generated in the input stage is to reduce the charge time of the cascade signal and improve the speed of input stage. The
second time that generated between input stage and output stage contrbutes to the integrity of cascade ouput signal and
output control signal. A diode-connected thin film transistor applied to connect the output control signal and the gate of
pull-up thin film transistors in output stage generates the three time capacitance coupled effects. Since the capacitance
coupled effect can pull up the gate voltage of the pull-up thin film transistors during output period, the driving ability of
the pull-up thin film transistors and the working speed could be promoted effectively. Simulation result shows that the
capacitance coupled effect of each key node can pull up the voltage level considerably and the gate driver can normally
work at the speed of 4 ps. Finally, ten stage gate driver circuits have been fabricated successfully including ten input
stages and thirty output stages. The test result shows that the proposed gate driver could work normally with a load
of R =10 kQ and C' = 100 pF. Furthermore, the high speed test result shows that the output signal pulse width of the
circuit is 2 us meeting the driving demands of the 4 k x 8 k display at the frame rate of 120 Hz. The power consumption

of the gate dirver circuit is measured in different resolutions under the frame frequencies of 60 and 120 Hz respectively.

Keywords: In-Zn-O thin film transistor, high speed gate driver circuit, input stage multiplex, capaci-

tance coupled effect
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