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Suppression of moire pattern for wide/narrow viewing
angle switchable TFT-LCD

CAI Hao', CHEN Chao-ping”* , CHEN Jie’, CHENG Zi-yao®

(1. R&D Center, Infovision Optoelectronics Co. Ltd., Kunshan 215300, China ;
2. Smart Display Lab, Department of Electronic Engineering ,
Shanghai Jiao Tong University s Shanghai 200240, China)

Abstract: The wide/narrow viewing angle switchable thin film transistor liquid crystal display has the
problem of moire pattern, which is caused by the continuous change of the phase between the pulse
width modulation signal of backlight and the driving signal applied to the display panel under the nar-
row viewing angle mode. This paper presents a feasible solution. Since root cause of the moire pattern
is identified as the signal interference, our solution is to synchronize the signals so as to minimize the
phase difference. The experimental results show that, by synchronizing the display panel’s start verti-

cally signal and backlight module’ pulse width modulation signal, the moire pattern could be signifi-
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cantly suppressed. Under a pulse width modulation signal with 1 kHz, 49.8% duty cycle, the value of

the flicker in the center area of the moire is from 68.5% to 72.3% under 64 gray scale measured by u-

sing the display color analyzer CA-310, and then becomes stable at 69.9%. Based on this scheme, the

actual observation of moire is not noticeable, thus it can give users good viewing experience under nar-

row viewing angle mode.

Key words: TFT-LCD; wide/narrow viewing angle switchable; moire; backlight driving
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Tab.l1 Mixed dimming mode

Dimming Frequency/Hz Duty (Min)/ % Duty (Max)/ %

100<<fpwn =<<200 0.18 100
200<f pwm <500 0.18 100
500< frum=<1 k 0.20 100
1 k<<frwu<<2 k 0.20 100
2 k<frwu<<b k 0.30 100
5 k<<frwn<<10 k 0.30 100
10 k<< fpwn<<20 k 0.60 100
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F2 PWMIiAX#ER
Tab.2 PWM Dimming Mode

Dimming Frequency/Hz Duty (Min)/ % Duty (Max)/%

100<< f pwm <200 0.02 100
200<f pwn <500 0.02 100
500< fpwu<<1 k 0.04 100
1 k<<fram<2 k 0.06 100
2 k<<frwu<<5 k 0.15 100
5 k<<frwn<10 k 0.30 100
10 k<< fpwu<<20 k 0.60 100
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Tab.3 Performance of moire under different PWM duty

and frequency (Hz)

Duty/ % PWM frequency without Moire
10 1.3 k,1.6 k,1.7 k,1.9 k.2 k.2.2 k and above
20 1.3 k.1.6 k.1.9 k.2.2 k and above
30 1.7 k.2 k.2.2 k and above
40 1.7 k.2 k.,2.2 k and above
50 1.7 k.2 k.,2.2 k and above
60 1.6 k.1.9 k.2 k.2.2 k and above
70 1.4 k.1.7 k,1.9 k and above
80 1.1 k and above
90 600 and above
100 600 and above
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Fig.6 Waveform of STV and PWM with 3.1 kHz

frequency
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