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How Does an LCD Work?
LCD screens are ubiquitous in a wide range of applications ranging from the giant high-definition screens you
would find at a cricket stadium to the smaller displays you’d find in some of your personal gadgets such as digital
watches, smartphones, and laptop monitors. LCD technology also lies behind the displays of calculators, digital
cameras, notification panels, and many other electronic devices.
So what is an LCD? What are the components you’d find inside an LCD screen? How does an LCD work?
Let’s take a closer look.

What is an LCD?
The acronym, LCD, stands for Liquid Crystal Display. Liquid crystal, as the name suggests, is an organic substance
that has two states - a liquid form and a crystal molecular form.
Friedrich Reinitzer, an Austrian botanist, first discovered liquid crystals in 1888. In the late 1800s and early 1900s,
liquid crystal was only used for research purposes and in experiments. An American company, RCA Corporation,
discovered that liquid crystals had electro-optical effects, i.e. when exposed to an electrical field, the liquid crystal
could change from transparent to visible light to partially opaque. RCA recognised this value of liquid crystal and
made the first experimental LCD in 1968. Since then, LCD manufacturers have found ways to improve the quality
of LCD screens.
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Basic structure of an LCD
An LCD comprises of several layers. Starting from back to front, the parts of an LCD include the following layers:
• Reflective mirror

• Polarising film

• Glass filter

• Negative electrode plane

• Liquid crystal substance

• Positive electrode plane

• Glass filter

• Polarising film

• Display glass
The two layers of flexible polarising filters are set at a 90-degree angle to each other with a layer of liquid crystal
solution lodged in between. The two glass sheets come with thin grids of transparent electrodes placed on their
inside faces. Also, on the inner side of both the glass filters, a special polymer that creates microscopic grooves
is applied. The grooves are aligned in the same direction as that of the polarising film. Once a coating of liquid
crystals is added onto one of the filters, the grooves will cause the first layer of molecules to align with the filter’s
orientation. Simultaneously, all the layers of the LCD components will twist and align until the uppermost layer is
at a 90-degree angle to the bottom layer.
An LCD does not produce any illumination on its own and depends on an external source for light. If there is an
external light source, it passes through the first filter, as it is polarised. The light then passes through each layer
and is guided on to the next with the help of molecules. When the light passes through the liquid crystal layer,
the molecules tend to change the light’s plane of vibration to match their own angle. As the light passes through
the liquid crystal layer, it vibrates at the same angle as the final layer of molecules. If the angle of the final layer
matches with the second polarised glass filter, then the light will pass through.

How does an LCD work?
When there is no current, the liquid crystal molecules are aligned parallel with the glass surface. The light entering
through the front of the LCD hits the reflective mirror and bounces right back out. However, when a voltage is
applied between the electrode planes, the liquid crystals tend to untwist and change their direction and turn
vertical to the glass surface. This blocks the light coming through the layers that makes that area darker than the
surrounding areas.
When the light passes through both filters, the screen looks lighter in colour, i.e. in different levels of grey. The
motion of liquid crystal molecules together with the direction of the two polarisation filters can control the
quantity of light transmission. This is the principle on which an LCD works.
For an LCD to produce a coloured image, coloured filters are used to generate red, green, and blue pixels. A
coloured dye is used in the liquid crystal, and the liquid crystal molecule becomes a sub-pixel either generating
red, green, or blue light. Three of these sub-pixels together make a pixel and millions of pixels together form an
image. Controlling the liquid crystals with voltage, adjusts the colour and brightness of the image.
LCDs come with many advantages and are the preferred display medium for many applications. This is because
LCDs produce a sharp image, uses less power which translates to lower cost and less heat, can be made into
larger sizes, is compact and thin, and more importantly, have a flat screen.
There could be other technologies set to become the next big thing in displays, but for now, LCDs are here to
stay.

For a great range of LCD screens, visit: https://www.4dsystems.com.au
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