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ABSTRACT 

The developments in the field of 
techniques along with their 

relevance to the fast STN LCDs is dis- 
cussed A new method for displaying a 
large number of gray shades in RMS 
responding LCDs in combination with 
these addressing techniques is proposed. 

INTRODUCTION 

The performance of the display 
depends on the display cell parameters 
and the addressing technique used for 
driving the display. The addressing 
techniques based on line by line selec- 
tion [1,2] are widely used for driving 
the display due to their inherent 
simplicity. The fundamental assumption 
in these techniques is that the period 
of the addressing waveforms is small as 
compared to the response times of the 
display. Hence the small address duty 
factor is not a serious problem. 
However as the response times of the 
display decrease, the frame response 
phenomenon becomes predominant and it is 
necessary to find an a1 ternate approach 
to drive the displays. 

BACKGROUND 

Addressing Techniaues: 

Important developments in the field 
of addressing techniques are summarized 
below: 

In the analysis of scanning limita- 
tions of LCDs by Alt and Pleshko [ll;the 
selection ratio was maximized.This was 
possible by allowing the instantaneous 
voltage across an OFF pixel to exceed 
the threshold voltage (Vth) and yet 
maintaining the RMS voltage below Vth. 
The maximum selection ratio is given by 

Wherein N is the number of rows multi- 
plexed. 

In the addressing technique proposed 
by Kawakami et a1.[2] the supply voltage 
for the drivers was reduced with out al- 
tering the effective waveform across the 
Pixel. A reduction of nearly 50% is 
achieved when N .the number of lines 
multiplexed is large. 

In the analysis of ultimate limits 
for addressing RMS responding LCDs by 
Nehring and Kmetz [3] the 'upper limits 
On selection ratio were derived. 
Waveforms to increase the selection 

given by equation (1) is the practical 
limit when N is large and displayed pat- 
tern is general; by considering the or- 
thogonal functions. 

Multi-Line selection technique was 
first proposed by Madhusudana et al.in 
the year 1979 [41 .The Binary Addressing 
Technique (BAT) needs only two voltage 
levels in the addressing waveforms as 
shown in Fig.1. All the rows in the - 
matrix were simultaneously selected 
using two voltage levels . The column 
voltages were generated by using EX-OR 
gates. However the column voltages were 
limited to two voltage levels to reduce 
the supply voltage. This technique is 
based on Rademacher functions which are 
orthogonal. 

The concept of selecting the rows in 
small subgroups using three voltage 
levels in the row waveforms was proposed 
in the year 1983 [ 5 ] .  Again only two 
voltage levels were used in the column 
waveform of Hybrid Addressing Technique 
(HAT). Both BAT and HAT has lower selec- 
tion ratio as compared equation (1). 
since the number of voltage levels in 
the column waveform is limited to two. 

The Improved Hybrid Addressing Tech- 
nique (IHAT) [61 proposed by the author 
in the year 1988 has the maximum selec- 
tion ratio given by equation (1). It was 
shown that a good reduction in the 
supply voltage for any N can be achieved 
when the number of rows that are 
selected simultaneously (L) is N 1 l 2 .  
Figure 2 shows the typical addressing 
waveforms of IHAT when L=3. The row 
waveform uses pseud.0 random binary 
sequence (PRBS) , which is one of the 
many possible solutions to achieve good 
brightness uniformity of pixels. The 
Rademacher function can also be used in 
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ratio by 24% when N = 2  were proposed.It 
was also shown that the selection ratio Figure 1. Typical waveforms of BAT, N=3. 
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