
EDUCATIONAL PRIMER

WWW.4DSYSTEMS.COM.AU

What Is An Intelligent Display Microcontroller

http://WWW.4DSYSTEMS.COM.AU


© Copyright 4D Systems Pty Ltd. Page 2www.4dsystems.com.au

4D SYSTEMS  PRIMER

What are intelligent display microcontrollers?

What are intelligent display microcontrollers?

Have you ever wondered how your TV’s remote device controls the channel selector, speaker volume or colour 
adjustments of your TV? Or how your car engine maintains the desired fuelling and ignition, or how the display 
unit keypad on your kitchen gadgets can execute a command that can turn the gadget on and off. What is that 
component that first gathers information then processes it and finally outputs a certain action based on the 
information gathered?

Microcontrollers are ruling our lives. There is hardly any electronic device that comes without at least one 
microcontroller, and usually there are several – there is one microcontroller for the user interface and another 
to control the motor and so on. Whether you’re driving your car, scrolling your computer screen, opening your 
garage door or heating a cup of water in your microwave oven, there is one component that is in common. 
Microcontrollers are widely used in various applications and different devices.
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What are microcontrollers?

TI (Texas Instruments) engineers, Gary Boone and Michael Cochran, created the first microcontroller in 1971. As 
the name indicates, microcontrollers are single integrated circuits (IC) that are designed to control one task and 
run one specific program. These single chip microcomputers are also known as embedded controllers because 
they are often embedded into the devices they control; like automatically controlled electronic devices such as 
smart phones, cameras, microwave ovens, washing machines, etc. The microcontroller can be seen as a mini-
computer and has the same components a computer possesses – a processor unit (MCU), memory, serial ports, 
and a few peripherals. 

Advantages of a microcontroller:

      Small and flexible - can fit inside other devices.

     Cost-effective.

      Energy efficient - the processor chips consume less power because less time is required for performing 
an operation.

     Versatile - used in almost all types of electronic equipment, computer systems, etc.

      Better code density – microcontroller ensures that the code fits even into the smallest memory.

     The microcontroller is easy to interface without any extra circuitry.

      Even without any digitals parts, it can be used as microcomputer.

     Microcontrollers are easy to use.

      It is easy to troubleshoot the issues and the system is simple to maintain.

Interfacing microcontrollers with intelligent displays

Many electronic gadgets that are frequently used in our day-to-day life integrate microcontrollers with an 
appropriate external device to perform many special tasks. This process of connecting devices together so that 
they can exchange information is known as interfacing. 

Here data or information is transferred between the microcontrollers and interfacing peripherals. There are 
different types of interfacing peripherals like LCD displays, LEDs, ADC, sensors, keypads, microprocessors, motors, 
external memories and other devices. Interfacing has been able to resolve many complex glitches in circuit 
designing. 

Intelligent displays have been around for a long time and many fields are adopting touchscreens and touch panels 
for applications with computer interfaces. As intelligent displays offer a more natural interaction that humans are 
used to, it also offers a great advantage over conventional tracking methods like a keyboard or mouse.

Display options for interfacing microcontrollers

Few of the intelligent display options available for microcontrollers are LCD, LED and OLED. An LCD uses a 
backlight made of either CCFL or LEDs. An LED display uses LED backlighting, and an OLED emits light to LEDs 
and does not require a separate backlight.

LCDs have been used to display output messages for many automated devices ranging from microwave ovens to 
washing machines to cell phones to televisions, to monitors and other similar devices. Liquid crystal, as the name 
suggests, is an organic substance that is found in both the liquid and crystal molecular form. Liquid crystals are 
placed between transparent electrodes, which are covered by polarisation filters. In the presence of an electric 
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field, the liquid crystals tend to untwist which blocks the light coming through the filters. This makes the screen or 
part of it look dark. When the light passes through both filters, the screen looks lighter in colour.

LCDs are reasonably priced, easily programmable and they have no limitations of displaying special characters, 
graphics and multiple lines of information. It consists of a command register and a data register. While the 
command register stores the command instructions given to the LCD, the data register stores the data to be 
displayed on an LCD. A command could be any instruction like initialising, clearing the screen, setting the cursor 
posing, or controlling the display.

Microcontrollers have played an important part in the technological revolution that has shaped our fast 
paced lives. And with the IoT (Internet of Things) rapidly increasing and with data constantly being gathered, 
microcontrollers are going to be a huge part of the future modern world.

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