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A Study on Application of Stepwise Gate Signal for a-Si Gate Driver
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Abstract

This paper investigated the a-si:H gate driver with the stepwise gate signal. In 1-chip type mobile
LCD application the stepwise gate signal for low power consumption can be used by adding simple
switching circuit. The power consumption of the a-Si‘H gate driver can be decreased by employing
the stepwise gate signal in the conventional circuit. In conventional one, the effect of stepwise gate
signal can decrease slew rate and increase the fluctuation of gate-off state voltage. In order to

increase the slew rate and decrease the gate off state fluctuation, we proposed a new a-Si:tH TFT
gate driver circuit. The simulation data of the new circuit show that the slew rate and the gate-off
state fluctuation are improved, so the circuit can work reliably.
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Fig. 5. Stepwise gate circuit structure and
timing chart.
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E 1. mobile 1-chip driver IC2] W3 &4t
Table 1. Internal power supply of mobile 1-chip

driver IC.
VGH |Gate On Voltage 15V
VGoff |Gate Off Voltage -10 Vv
AVDD [Internal Power (VDDx2) 5V
VDD |Input Power 28V
VCL |Nagative Vcom Power -1.5V
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Fig. 6. The temperature dependency of the
electron drift mobility and the threshold
voltage of the a-Si:H TFTI[7].
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Table 2. Chart of simulation condition.

A X normal temp. | Type-1
B 0O normal temp. | Type-1
C O Low temp. Type-1
D X Low temp. Type—-2
E 0 Low temp. Type-2
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Table 3. The simulation result of slew rate in

the conventional circuit.

99 % Z&|1.43 V/us|1.11 V/us |0.61 V/us
95 % =™|4.63 V/us|2.42 V/us|1.39 V/us
90 % =& |6.78 V/us|2.85 V/us|1.71 V/us
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Table 4. Comparison of slew rate between B

condition and E condition.

EH|1.71 V/us| 3.25 V/us
95 % &&|1.39 V/us 1 V/us| 52.2 %
90 % &&|0.61 V/us| 1.50 V/us| 58.8 %
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