
Designing Embedded Systems With PIC
Microcontrollers: A Beginner's Guide
Are you fascinated by the world of embedded systems? Do you have a passion
for designing innovative electronic devices? If so, learning how to create
embedded systems with PIC microcontrollers can unlock a world of possibilities
for you.

What are PIC Microcontrollers?

PIC microcontrollers are a family of microcontroller chips produced by Microchip
Technology. These powerful devices are highly versatile, making them a popular
choice for embedded system designers.

Using a PIC microcontroller, you can build a wide range of applications such as
home automation systems, smart appliances, robotics, and even wearable
devices. These microcontrollers are designed to offer a low-cost solution while
providing excellent performance and flexibility.
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Why Choose PIC Microcontrollers for Your Embedded System
Projects?

There are several reasons why PIC microcontrollers are a preferred choice for
designing embedded systems:

1. Cost-effectiveness: PIC microcontrollers are affordable, making them
suitable for both hobbyist and professional projects.

2. Wide range of options: Microchip Technology offers a broad range of PIC
microcontrollers with different specifications, allowing you to choose the best-
suited chip for your specific project requirements.

3. Robust community support: PIC microcontrollers have a vibrant user
community, providing extensive resources, tutorials, and sample projects to
help you get started and troubleshoot any issues you may encounter.

4. Abundance of peripheral devices: PIC microcontrollers support various
communication interfaces and come preloaded with a rich set of peripherals,
such as analog-to-digital converters, timers, and pulse-width modulation
modules, simplifying the integration of external devices into your embedded
system.

Steps to Designing an Embedded System with PIC Microcontrollers

Designing an embedded system with PIC microcontrollers involves several key
steps:

1. Define your project requirements

Start by clearly defining the objectives and specifications of your embedded
system project. Consider factors such as its functionality, power requirements,
size constraints, and expected performance.



2. Choose the appropriate PIC microcontroller

Based on your project requirements, select the PIC microcontroller that best fits
your needs. Consider factors such as processing power, memory capacity,
available peripherals, and interfaces.

3. Develop your circuit schematic

Using a tool like Eagle or Altium Designer, design the circuit schematic that
interfaces the PIC microcontroller with the required components and devices.
Ensure proper connectivity, power supplies, and signal conditioning as per your
project requirements.

4. Write your firmware/software

Develop the firmware or software that will run on the PIC microcontroller to
control and operate your embedded system. Programming languages such as C
or assembly language are commonly used for PIC microcontroller development.

5. Build your prototype

With the circuit schematic and firmware ready, build a prototype of your
embedded system. This involves soldering components onto a breadboard or
designing a custom printed circuit board (PCB) for your project.

6. Testing and debugging

Test your prototype to ensure that it functions as intended. Debug any issues that
you encounter during testing and refine your design until it meets your project
requirements.

7. Manufacture and deploy your embedded system



Once you have successfully tested your embedded system prototype, you can
proceed with manufacturing it on a larger scale. This may involve designing a
custom PCB, sourcing components, and assembling the final product.

The world of embedded systems is incredibly vast and exciting, and designing
systems with PIC microcontrollers can be a rewarding and fulfilling journey. By
following the steps outlined in this guide and leveraging the extensive support
from the PIC microcontroller community, you can bring your innovative ideas to
life and create remarkable embedded systems that impact the world around us.
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PIC microcontrollers are used worldwide in commercial and industrial devices.
The 8-bit PIC which this book focuses on is a versatile work horse that completes
many designs. An engineer working with applications that include a
microcontroller will no doubt come across the PIC sooner rather than later. It is a
must to have a working knowledge of this 8-bit technology.

This book takes the novice from of embedded systems through to advanced
development techniques for utilizing and optimizing the PIC family of
microcontrollers in your device. To truly understand the PIC, assembly and C
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programming language must be understood. The author explains both with
sample code and examples, and makes the transition from the former to the latter
an easy one. This is a solid building block for future PIC endeavors.

New to the 2nd Edition:
*Include end of chapter questions/activities moving from introductory to advanced
*More worked examples
*Includes PowerPoint slides for instructors
*Includes all code snips on a companion web site for ease of use
*A survey of 16/32-bit PICs
*A project using ZigBee

Covers both assembly and C programming languages, essential for
optimizing the PIC

Amazing breadth of coverage moving from introductory to advanced topics
covering more and more complex microcontroller families

Details MPLAB and other Microchip design tools
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