
Understanding Basic Electronic Components

Study guide – concise, organized, and easy to read

1. Overview

Electronic circuits are built from a handful of fundamental components. Each part has a specific

function that, when combined, allows us to control, amplify, store, or convert electrical energy.

Mastering these basics is the first step toward designing and troubleshooting any electronic

system.

2. Passive Components

Component Symbol
Primary

Function
Key Characteristics Typical Uses

Resistor R

Limits current,

creates voltage

drops

Resistance (?),

tolerance, power rating,

temperature coefficient

Current limiting, bias

networks, voltage dividers

Capacitor C

Stores electric

charge, blocks

DC, passes AC

Capacitance (F),

voltage rating, dielectric

type, ESR

Coupling/decoupling, timing

circuits, filtering

Inductor L

Stores magnetic

energy, opposes

changes in

current

Inductance (H),

saturation current, DC

resistance, Q factor

Chokes, filters, energy

storage in switching

supplies

Transformer —

Transfers energy

between windings

via magnetic

coupling

Turns ratio, core

material, frequency

range, VA rating

Isolation, voltage step?

up/step?down, impedance

matching

Diode (non?

linear passive)
D

Allows current

flow in one

direction

Forward voltage,

reverse leakage,

reverse recovery time

Rectification, polarity

protection, signal steering
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2.1 Resistor Types

Fixed – carbon film, metal film, wirewound.

Variable – potentiometers (rotary/slider), trimmers.

2.2 Capacitor Families

Ceramic – low?cost, small, good for high?frequency bypass.

Electrolytic (Aluminum, Tantalum) – high capacitance, polarized, for power filtering.

Film – stable, low loss, used in audio & precision timing.

2.3 Inductor Varieties

Air?core – linear, no saturation, used in RF.

Ferrite?core – high inductance in compact size, used in power supplies.

3. Active Components

Component Symbol Core Action
Important

Parameters
Typical Applications

Transistor

(BJT)
Q

Current?controlled

switch/amplifier

? (gain), VCE(sat), IC
max

Switching, amplification,

digital logic

MOSFET Q
Voltage?controlled

switch

VGS(th), RDS(on),

Id(max)

Power switching, level

shifting, analog switches

Operational

Amplifier (Op?

Amp)

U

Differential voltage

amplifier with high

gain

Open?loop gain,

bandwidth, slew rate,

input offset

Signal conditioning,

filters, comparators

Diode (LED,

Zener,

Schottky, etc.)

D

Specialized

forward/reverse

behavior

Forward voltage,

reverse breakdown

voltage, switching

speed

Indicators, voltage

regulation, fast switching

Integrated

Circuit (IC)
—

Multiple transistors &

passive parts in one

package

Supply voltage,

pinout, logic family,

power consumption

Microcontrollers, drivers,

communication, analog

front?ends
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3.1 Bipolar Junction Transistor (BJT)

NPN and PNP types.
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