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1. Ohm's Law and Basic Circuit Theory

2. Capacitance and Inductance

Series and Parallel Circuits: Knowing how resistors, capacitors, 
and inductors behave in series and parallel configurations.

Capacitors: Store energy in an electric field. Important for 
filtering, timing circuits, and managing power supply fluctuations.

Kirchhoff's Laws: Kirchhoff's Current Law (KCL) and Kirchhoff's 
Voltage Law (KVL) are essential for analyzing complex circuits.

Inductors: Store energy in a magnetic field. Used in filtering, 
energy storage, and managing current flow.

Understanding the relationship between voltage, current, and 
resistance is fundamental. Ohm's Law states:

Capacitors and inductors are key components in many circuits, 
affecting how they respond to changes in voltage and current.

Where V is voltage, I is current, and R is resistance. This concept is 
crucial for designing and troubleshooting circuits.

V = IR
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3. Semiconductor Basics

Diodes: Allow current to flow in one direction only, 
used in rectification, signal modulation, and protection 
circuits.

Transistors: Act as switches or amplifiers, fundamental 
for creating logic gates, oscillators, and amplifying 
signals.

Semiconductors are the building blocks of modern electronics, crucial 
for understanding how microcontrollers and other ICs work.
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4. Analog Signal Processing

Operational Amplifiers (Op-Amps): 
Used in a variety of applications 
including amplification, filtering, and 
mathematical operations like addition 
and integration.

Filters: Both active and passive filters are used to remove 
unwanted frequencies from signals.

Firmware often interacts with analog 
signals, so understanding how to 
manipulate these signals is important.

5. Power Electronics

Voltage Regulators: Ensure a stable 
voltage supply to circuits. Types 
include linear regulators and 
switching regulators.

DC-DC Converters: Convert one DC 
voltage level to another, used in 
power supply design for efficiency 
and stability.

Managing power efficiently is crucial, 
especially in battery-operated devices.
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6. Electromagnetic Compatibility (EMC)

Shielding: Using materials and techniques to block 
electromagnetic interference (EMI).

Grounding and Bonding: Proper techniques to minimize noise 
and interference in circuits.

Filtering: Using capacitors and inductors to filter out 
unwanted noise.

Ensuring that electronic devices operate without interfering with 
each other is essential.
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7. Sensor Interfacing

Conclusion

Signal Conditioning: Techniques like amplification, filtering, and 
linearization to prepare sensor signals for ADCs.

Temperature, Pressure, Light Sensors, etc.: Knowing the 
characteristics and requirements for different types of sensors.

Many embedded systems interact with the physical world through 
sensors. Understanding how to interface and process signals from 
these sensors is critical.

Mastering these core 
electronics concepts will 
provide firmware developers 
with a solid foundation for 
designing, debugging, and 
optimizing embedded systems. 
By understanding Ohm's Law, 
capacitance, inductance, 
semiconductor basics, analog 
signal processing, power 
electronics, electromagnetic 
compatibility, and sensor 
interfacing, developers can 
create more reliable and 
efficient firmware that 
effectively interacts with the 
hardware components.
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Bare-Metal C/C++ Learning 
Path
1. Modern Bare-Metal Embedded-C 

From Ground Up (STM32F4) : Old and 

New Edition


2. Modern Bare-Metal ..

L e a r n  M o re

Bluetooth Low Energy (BLE) 
From Ground Up™
Welcome to the Bluetooth Low 

Energy (BLE) From Ground Up™ 

course.


This practical Bluetooth Low Energy ..

L e a r n  M o re

Embedded Ethernet 
Firmware Development 
Learning Path
3 Courses | 43+ Courses | Complete 

Source Included


1. Embedded Ethernet ..

L e a r n  M o re

ARM Assembly 
Programming Mastery Pack

Covering ARM Systems Design, 

Architecture and Practical Assembly 

Programming, this is the most 

comprehensive ARM ..

L e a r n  M o re

https://study.embeddedexpert.io/p/bare-metal-c-c-learning-path
https://study.embeddedexpert.io/p/bluetooth-low-energy-ble-from-ground-up_new
https://study.embeddedexpert.io/p/ethernet_lp
https://study.embeddedexpert.io/p/modern-bare-metal-embedded-c-programming-from-ground-up1
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Embedded Systems IoT 
Learning Path

3 Courses | 36+ Courses | Complete 

Source Included


1. Bluetooth Low Energy (BLE) from 

Ground Up ....

L e a r n  M o re

Embedded Wifi Bare-
Metal Development From 
Ground Up™
Welcome to the Embedded WIFI 

Bare-Metal Development From 

Ground Up™ course..

L e a r n  M o re

Extreme Embedded 
Firmware Engineering 
Learning Path

3 courses | 44+ hours | Complete 

Source Code Included


1. Embedded Build ..

L e a r n  M o re

STM32 Development 
Learning Path
8 Courses | 90+ Courses | Complete 

Source Included


1. Mastering STM32CubeMX 5 and 

CubeIDE


2. Embedded Systems..

L e a r n  M o re

https://study.embeddedexpert.io/p/embedded-systems-iot-learn-path
https://study.embeddedexpert.io/p/embedded-wifi-bare-metal-development-from-ground-up
https://study.embeddedexpert.io/p/extreme_bare_metal-lp
https://study.embeddedexpert.io/p/stm32-development-learning-path
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Realtime Operating Systems 
(RTOS) Learning Path
4 Courses | 47+ hours | Complete 

Source Included


1. FreeRTOS from Ground Up


2. Arm Assembly Programming..

L e a r n  M o re

STM32F3 Bare-Metal 
Peripheral Drivers 
Development
Welcome to the STM32F3 Bare-Metal 

Peripheral Drivers Programming 

course ..

L e a r n  M o re

ARM GNU Assembly 
Programming From Ground 
Up™
Welcome to the ARM GNU Assembly 

Programming From Ground Up™ 

course ..

L e a r n  M o re

Embedded Ethernet 
Essential Training with 
CubeMX

This course is the beginner course 

of a 3 course learning path 

teaching you how ..

L e a r n  M o re

https://study.embeddedexpert.io/p/realtime-operating-systems-rtos-learning-path
https://study.embeddedexpert.io/p/stm32f3-bare-metal-peripheral-drivers-development
https://study.embeddedexpert.io/p/arm-gnu-assembly-programming-from-ground-up
https://study.embeddedexpert.io/p/ethe_cubemx


10

Embedded Systems Bare-
Metal Programming Ground 
Up™ (STM32F4)
The goal of this course is to teach you 

how to navigate the microcontroller 

reference manual ..

L e a r n  M o re

Embedded Systems 
STM32 HAL APIs Driver 
Development
Welcome to the Embedded Systems 

STM32 Hardware Abstraction Layer 

(HAL) ..

L e a r n  M o re

Embedded Systems STM32 
Low-Layer APIs(LL) Driver 
Development
Welcome to the Embedded Systems 

STM32 Low-Layer APIs(LL) Driver 

Development course. .

L e a r n  M o re

ARM Assembly Language 
From Ground Up™ 2

Welcome to the ARM Assembly 

Programming Ground Up™ 2 course.


With a programming based approach, 

this course is designed ..

L e a r n  M o re

https://study.embeddedexpert.io/p/modern-bare-metal-embedded-c-programming-from-ground-up111
https://study.embeddedexpert.io/p/embedded-systems-stm32-hal-apis-driver-development
https://study.embeddedexpert.io/p/embedded-systems-stm32-low-layer-apis-ll-driver-development
https://study.embeddedexpert.io/p/arm-assembly-language-from-ground-up-2
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Mastering STM32CubeMX 5 
and CubeIDE - Embedded 
Systems
Hello Welcome to the Mastering 

STM32CubeMX 5 and CubeIDE course


This course teaches you ..

L e a r n  M o r e

{C++}Build Your Own 
Realtime OS (RTOS) From 
Ground Up™ on ARM


Welcome to the {C++} Build Your Own 

RTOS From Ground Up™ course.


This is a C++ version of..

L e a r n  M o r e

Embedded System IoT 
Systems Design

This course teaches you how build a 

complete Internet-of-Thing (IoT) 

system from scratch using just your 

development board ..

L e a r n  M o r e

Embedded Systems Bare-
Metal Ethernet 
Programming
This course is the advanced level 

course of a 3 course learning path 

teaching you how to ..

L e a r n  M o r e

https://study.embeddedexpert.io/p/mastering-stm32cubemx-5-and-cubeide-embedded-systems
https://study.embeddedexpert.io/p/c-build-your-own-realtime-os-rtos-from-ground-up-on-arm
https://study.embeddedexpert.io/p/modern-bare-metal-embedded-c-programming-from-ground-up11
https://study.embeddedexpert.io/p/embedded-systems-bare-metal-ethernet-programming
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Embedded Systems Design 
Patterns From Ground Up™
Hello, welcome to the "Embedded 

Systems Design Patterns " course.


This course teaches you how to apply 

design patterns to embedded firmware 

development. Design ..

L e a r n  M o re

Modern Bare-Metal 
Embedded C++ Programming 
from Ground Up™
Welcome to the Modern Embedded 

C++ Bare Metal course.


This is a practical programming ..

L e a r n  M o re

L e a r n  M o re

Embedded Ethernet 
Programming with HAL
This course is the intermediate level 

course of a learning path teaching 

you how to write/configure ..

Embedded Systems Cellular 
Firmware Development(GSM)



This course teaches you how to develop 

drivers and libraries for adding cellular 

functionality to your embedded device.


This course uses the STM32 ...

L e a r n  M o re

https://study.embeddedexpert.io/p/embedded-systems-design-patterns-from-ground-up
https://study.embeddedexpert.io/p/modern-bare-metal-embedded-c-programming-from-ground-up
https://study.embeddedexpert.io/p/eth_hal
https://study.embeddedexpert.io/p/embedded-systems-cellular-firmware-development-gsm
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Deep Learning on ARM 

Processors - From Ground Up™



We are going to embark on a very 

exciting journey together. We are going 

to learn how to build deep neural 

networks from scratch..

L e a r n  M o re

Build Your Own RealTime 
OS (RTOS 1) From Ground 
Up™ on ARM 1
This course teaches you how to build 

a Real-Time Operating Systems 

through intensive ..

L e a r n  M o re

Build Your Own RealTime OS 
(RTOS 2) From Ground Up™ 
on ARM 2


Welcome to the Build Your Own 

RealTime OS (RTOS) From Ground Up™ 

on ARM 2 course ..

L e a r n  M o re

FreeRTOS From Ground 
Up™ on ARM Processors
This course teaches you the 

foundations of real-time systems and 

how to build real-time applications 

using FreeRTOS ,one of the most 

popular real-time ..

L e a r n  M o re

https://study.embeddedexpert.io/p/deep-learning-on-arm-processors-from-ground-up
https://study.embeddedexpert.io/p/rtos1
https://study.embeddedexpert.io/p/rtos2
https://study.embeddedexpert.io/p/freertos-from-ground-up-on-arm-processors_new
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Embedded Systems Object-
Oriented Programming in C
Welcome to the Embedded Systems 

Object-Oriented Programming course.


This course is for anyone seeking to 

improve their ..

L e a r n  M o re

Practical Low Cost Bare-
Metal Bluetooth 
Development
Hello, welcome to the “Practical Low 

Cost Bare-Metal Bluetooth 

Development” course. ..

L e a r n  M o re

Embedded Google Cloud <> 
Python Gateway 
Communication



Get ready to embark on a 

transformative journey with our 

practical course that

Modern Embedded GUI 
with TouchGFX

Introducing Modern Embedded GUI 

with TouchGFX. This course will 

equip you with the skills and 

knowledge needed

L e a r n  M o re L e a r n  M o re

https://study.embeddedexpert.io/p/embedded-systems-object-oriented-programming
https://study.embeddedexpert.io/p/generic-bluetooth
https://study.embeddedexpert.io/p/google-cloud11
https://study.embeddedexpert.io/p/modern-embedded-gui-with-touchgfx
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Firmware Version Control with 
Git from Ground Up™

We shall delve into the world of Version 

Control Systems (VCS). We start by 

introducing ..

USB Host Development 
Essential Training with 
CubeMX
This course complements our USB 

Device Development Essential 

Training, offering a holistic ..

WiFi IoT Architecture: From 
Firmware to Full Stack Web 
Development



Welcome to the WiFi IoT Architecture 

course. This course is designed to 

transform you into a ..

4G LTE IoT: Bare-Metal to 
HTTP, MQTT, SMS

Welcome to 4G LTE IoT: Bare-Metal to 

HTTP, MQTT, SMS, an immersive 

journey crafted to transform ...

L e a r n  M o r e L e a r n  M o r e

L e a r n  M o r e L e a r n  M o r e

https://study.embeddedexpert.io/p/firmware-version-control-with-git-from-ground-up
https://study.embeddedexpert.io/p/usb-host-essentials1
https://study.embeddedexpert.io/p/aws-cloud111
https://study.embeddedexpert.io/p/aws-cloud11
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Flash Memory and EEPROM 
Drivers: A Hands-On Guide for 
Embedded Engineers
Are you an Embedded Engineer looking 

to master the fundamentals of memory 

storage and ..

Advanced Digital Signal 
Processing on ARM 
Processors
Welcome to the “Advanced Digital 

Signal Processing on ARM 

Processors” course. Whether ..

Embedded Systems 
Cryptography & Encryption



In the era of interconnected devices, 

every micro-bit of data is both an asset 

and a vulnerability..

USB Device Development 
Essential Training with 
CubeMX

Discover the Art of USB Device 

Development: Harness the Power of 

Universal Connectivity

L e a r n  M o r e L e a r n  M o r e

L e a r n  M o r e L e a r n  M o r e

https://study.embeddedexpert.io/p/memory-storage
https://study.embeddedexpert.io/p/dsp-on-arm11
https://study.embeddedexpert.io/p/dsp-on-arm111
https://study.embeddedexpert.io/p/usb-device-essentials
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Embedded Local Database 
Storage: MySQL

Enter the world of embedded database 

storage in our new course, "Embedded 

Local Database Storage: MySQL".

Embedded Azure Cloud <> 
Python Gateway 
Communication
Step into the fascinating world of 

Microsoft Azure with this practical 

course designed to empower you to 

Embedded AWS Cloud <> 
Python Gateway 
Communication




This course seamlessly merges the 

realms of embedded systems and 

Amazon Web Services (AWS) ..

Embedded Memory 
Security: Protecting Your 
System from Tampering 
and Unauthorized Access
Are you looking to take your 

embedded systems protection ..

L e a r n  M o r eL e a r n  M o r e

L e a r n  M o r e L e a r n  M o r e

https://study.embeddedexpert.io/p/azure-cloud1
https://study.embeddedexpert.io/p/aws-cloud121
https://study.embeddedexpert.io/p/aws-cloud1
https://study.embeddedexpert.io/p/memory-security
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Custom Cloud <> Python 
Gateway Communication


Are you ready to redefine the future 

with IoT without the complexity of 

wireless radios? 

Embedded Audio Solutions: 
Developing an Audio Media 
Player
Welcome to the "Embedded Audio 

Media Player" course, your quickest 

way to developing a complete 

Master Firmware Updates 
with In-Application 
Programming(IAP)




you an embedded systems enthusiast 

or a professional engineer looking to 

level up your skills and 

Embedded Bootloader 
Development from Ground 
Up™

Get ready to dive into the exciting 

world of bootloader development 

with this beginner level course of our 

L e a r n  M o r e L e a r n  M o r e

L e a r n  M o r e L e a r n  M o r e

https://study.embeddedexpert.io/p/aws-cloud12
https://study.embeddedexpert.io/p/lora1
https://study.embeddedexpert.io/p/iap_bootloader
https://study.embeddedexpert.io/p/memory-security


Thank you for choosing EmbeddedExpert.io as your 
source of information. 



For further insights and detailed information, we invite 
you to visit our website at embeddedexpert.io. We are 
committed to providing professional expertise and 
valuable resources to meet your needs.
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https://embeddedexpert.io/

