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Abstract 
A new approach to speed up the addressing of Surface Stabilized Ferroelectric Liquid Crystal (SSFLC) displays 
by selecting two rows at a time is proposed. It combines the ideas h m  fast addressing modes of SSFLC with 
multiline selection of root-mean-square responding devices. The technique has been verified experimentally. 

1 Background 
Surface-Stabilized Ferroelectric Liquid Crystal 
(SSFLC) displays exhibit fast response times, wide 
viewing angle and flicker h e  operation. These advan- 
tages are due to linear coupling, in-plane switching and 
inherent bistability of ferroelectric LCDs. So far, line 
by line addressing is the only approach for driving pas- 
sive SSFLC displays. As the display resolution 
increases a higher addressing speed is desirable. 
Hence, there has been a continuous effort to decrease 
the addressing time, both by developing faster liquid 
crystal materials and by speeding up the addressing. 
Fast addressing modes [I] have line addressing times 
that are shorter than the response time of the pixel. 
However, the distortion in driving waveforms due to 
the resistances and capacitances in the matrix panel 
limits the maximum refresh rate and hence the address- 
ing speed Increasing the addressing speed further by 
driving several lines at a time would help in driving 
large matrices at video rate as well as displaying grey 
shades using temporal dithering. 

1.1 ~MS'res~onding devices 
Multiline addressing techniques are popular for driving 
Super Twisted Nematic (STN) and Twisted Nematic 
(TN) liquid crystal displays [2,3]. Addressing times 
here are always shorter than the response times. Row 
waveforms in multiline techniques are a set of orthogo- 
nal functions [4]. These orthogonal functions are inde- 
pendent of the information on the display. Column 
waveforms, on the other hand, depend on the image 
and are orthogonal transform of the column data. Each 
pixel in a rms responding device is a demultiplexer. 
The multiplication and the integration necessary for 
demultiplexing are inherent in the rms response of the 
device. This approach is very similar to multiplexing 
and demultiplexing in communication engineering. 
Figure 1 i~lustrates the waveforms of Im~roved 
~ i b r i d  Addressing Technique (IHAT) in case bf two 
rows driven simultaneously. 

Fig. 1 Typical row (selection) and column (data) 
waveforms of a multiline addressing technique IHAT 
for nematic LCDs. 

1.2 Ferroelectric devices 
Fast addressing modes for the SSFLC devices are 
based on the fact that the dielectric torque (-E~) coun- 
teracts the switching in its initial phase and accelerates 
it in the final phase of switching. The actual switching, 
although, is governed by the ferroelectric torque (-E). 
Control window of addressing (CW) is a small, but 
decisive, part of the switching process conducted by 
data independent write pulse and an AC field stem- 
ming h m  the cross-talk. The CW corresponds to the 
line addressing time and is much shorter than the 
actual switching time of a pixel. 
The Split Writing scheme [5,6] shown in Figure 2 rep- 
resents a family of hold-back fast addressing schemes, 
where the dielectric torque in the initial stage of the 

Fig. 2 An example of a fast addressing mode of a 
ferroelectric LCD -the Split Writing scheme. 
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