
Liquid Crystals: 
from living cells to flat screen TVs 

From a twisted nematic (TN) display to a Flat screen TV 
Important features for a display: 
Resolution – The number of picture elements (pixels) determines the 
complexity of image displayed 
Switching speed – The speed with which the image can be changed 
determines the ability to depict moving images 
Contrast ratio – The quality of the image is determined by the relative 
brightness of the on and off pixels 
Angle of view – what the image looks like from an angle 
All of these features are affected by the choice of liquid crystal materials and 
the display configuration. 
 
The simple TN display demonstrated here requires liquid 
crystals of positive dielectric anisotropy i.e. the molecules 
rotate to lie parallel to the electric field. The first displays had 
seven segments which could be separately switched to give 
alpha-numeric images, like watches and calculators.  
 
A matrix of pixels could display more complex images, and clever methods of 
switching the pixels, called addressing schemes, allowed many more rows of 
data to be displayed.  
 
Active matrix addressing using 
an array of thin film transistors 
allowed the representation of 
pictures and moving images – 
the LC TV became possible. 
 

LC layer is sandwiched between the electrodes 
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The angle of 
view problem 
was solved by a 
variety of optical 
tricks. Also a 
new display 
configuration of 
In-Plane 
Switching (IPS) 
was invented. 
This is used in 
the I-pad. A 
novel feature used here was that of negative dielectric anisotropy i.e. the liquid 
crystal molecules switch to orient perpendicular to the electric field. The IPS 
Mode is illustrated above. 
 
 
The new negative dielectric 
anisotropy materials allowed 
different display configurations 
to be tried. Many large area LC 
screens, such as those on the 
exhibit, use Vertically Aligned 
Nematic liquid crystals (VAN) 
see right: 
 
 

  


