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Microprocessors & Microcontrollers: 10 Key Differences you should know 

Introduction 

Microprocessors and microcontrollers are both types of integrated circuits (ICs) that contain a central 

processing unit (CPU), but, there are few key differences between them. 

Microprocessor 

A microprocessor is a general-purpose Integrated Circuit that can be used in a wide variety of applications. 

It typically contains of CPU, memory, and ports for input/output (I/O). Microprocessors are mostly used in 

personal computers, laptops, tablets, and smartphones. 

Some of the main components of microprocessors are: 

 Central processing unit (CPU): The CPU is the brain of the microprocessor. It is responsible for 

carrying out the instructions that are stored in the microprocessor's memory. 

 Arithmetic logic unit (ALU): The ALU performs arithmetic and logical operations on data. 

 Register : The register is a small amount of high-speed memory that is used to store data and 

instructions that are being processed by the CPU. 

 Memory: The microprocessor's memory is used to store data and instructions that are not currently 

being processed by the CPU. 

 Input/output (I/O) ports: The I/O ports allow the microprocessor to communicate with other devices, 

such as keyboards, monitors, and printers or in other words to external word. 

Microprocessors are a critical component of modern electronics. They are used in a wide variety of devices, 

and they have made a significant impact on the way we live and work. 

Here are some examples of microprocessors: 

Intel Core i7-12700K: This is a high-end desktop processor that is used in gaming computers and other 

demanding applications.    
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 AMD Ryzen 9 5950X: This is another high-end desktop processor that is used in gaming computers 

and other demanding applications.  

 

                             
 Apple M1 Pro: This is a mobile processor that is used in MacBook Pro laptops.  

 Qualcomm Snapdragon 8 Gen 1: This is a mobile processor that is used in Android smartphones.  

 MediaTek Dimensity 9000: This is another mobile processor that is used in Android smartphones.  

Microcontroller 

A microcontroller is a special-purpose Integrated Circuit that is designed for embedded systems. Embedded 

systems are systems that are designed to perform a specific task, such as controlling a machine or device. 

Microcontrollers generally contain a CPU, memory, I/O ports, and other features that are specific to the 

embedded system they are designed for. 

Microcontrollers contain a central processing unit (CPU), memory, and input/output (I/O) ports. The CPU is 

responsible for carrying out the instructions that are stored in the microcontroller's memory. The memory 

is used to store data and instructions that are not currently being processed by the CPU. The I/O ports allow 

the microcontroller to communicate with other devices, such as sensors, actuators, and even with other 

microcontrollers. 

Microcontrollers are typically programmed using a programming language such as C or C++. The 

microcontroller's programming is stored in its memory in the form of machine code. Machine code is a 

series of binary numbers that the CPU can understand and execute. 

Microcontrollers are very versatile and powerful tools that can be used to control a wide variety of 

electronic devices. They are used in a wide variety of fields and applications like: 

 Automotive: Microcontrollers are used in cars to control the engine, transmission, brakes, and other 

systems. 

 Appliances: Microcontrollers are used in appliances such as refrigerators, washing machines, and 

microwaves. 
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 Electronics: Microcontrollers are used in electronic devices such as digital cameras, MP3 players, 

and televisions. 

 Industrial equipment: Microcontrollers are used in industrial equipment such as robots, conveyor 

belts, and manufacturing machines. 

 Medical devices: Microcontrollers are used in medical devices such as pacemakers, insulin pumps, 

and MRI machines. 

 Security systems: Microcontrollers are used in security systems such as burglar alarms, motion 

detectors, and access control systems. 

Microcontrollers are a vital part of the modern world. They are used in a wide variety of devices, and they 

have made a significant impact on the way we live and work. 

Few factors to consider when choosing a microcontroller are: 

 The number of bits: Microcontrollers are available in 8-bit, 16-bit, and 32-bit variants. The number 

of bits refers to the size of the registers and the instruction set. 8-bit microcontrollers are the most 

common type, but 16-bit and 32-bit microcontrollers are becoming more popular due to their 

increased processing power. 

 The clock speed: The clock speed of a microcontroller determines how fast it can execute 

instructions. Clock speeds typically range from 1 MHz to 200 MHz. 

 The amount of memory: Microcontrollers are available with different amounts of on-board memory. 

The amount of memory required depends on what application we use it for. 

 The number of I/O ports: The number of I/O ports determines how many devices the 

microcontroller can control. 

 The price: Microcontrollers are available at a wide range of prices. The price of a microcontroller 

depends on the features and performance. 

Below are few examples of microcontrollers: 

ATmega328P: This is a popular 8-bit microcontroller that is used in a wide variety of applications. 
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                                       ATmega328P microcontroller 

 ARM Cortex-M: This is a 32-bit microcontroller that is used in a wide variety of applications, 

including automotive, industrial, and medical. 

                                      

                                               ARM Cortex-M microcontroller 

 
Here is a table that summarizes few key differences between microprocessors and microcontrollers: 

SN Feature Microprocessor Microcontroller  

1 Purpose General-purpose Special-purpose 

2 Applications 
General processing systems 

like Personal computers, 

laptops, tablets, 

Specific Embedded 

systems such as in 

automobiles, toys, 

https://en.wikipedia.org/wiki/ATmega328
https://www.st.com/content/st_com/en/arm-32-bit-microcontrollers.html
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smartphones, gaming 

consoles, digital cameras 

etc,. 

appliances, industrial 

equipment etc,.  

3 Features CPU, memory, I/O ports 

CPU, memory, I/O ports, 

other features specific to 

the embedded system 

4 
Processing 

Power 
Huge processing power 

Very less processing 

power 

5 
Energy 

requirement 

Needs more energy to work. 

Less energy efficient 

Needs very little energy 

to work. Very energy 

efficient.  

6 Cost Very expensive Less expensive 

7 Efficiency Efficiency is less  Very efficient 

8 Complexity Circuits are more complex Circuits are less complex 

9 
Memory & 

I/O 

Needs to be connected 

externally  
Available internally  

10 
Space 

requirement 

Cannot be used in small and 

compact systems 

Can be used in very small 

systems 
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The choice of whether to use a microprocessor or microcontroller depends on the specific application and 

budget. If you need a general-purpose IC that can be used in a wide variety of applications, then a 

microprocessor is a good choice. If you need a special-purpose IC that is designed for specific embedded 

systems, then a microcontroller is a good choice.  


