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CHAPTER 1

Hardware: What's Inside

Everything

From Gaming PCs to Phones, It's the Same Parts Doing the Same Jobs




Crack open a gaming PC the size of a mini fridge, a school laptop, and the phone in your pocket,
and you'll find the same cast of characters inside every single one: a chip that thinks, memory
that holds what it's thinking about, storage that remembers, a board that connects everything, and
a way to stay powered and cool. The parts look wildly different — some are the size of a cracker,
some the size of a grain of rice — but the jobs never change. Once you know those jobs, no
device is a mystery box anymore. You'll be able to look at any computer ad, any spec sheet, any
"my computer is slow" complaint, and actually know what's going on. That's what this chapter

gives you.

1.1 — CPU, RAM, and Storage: Speed, Workspace, and Space

Three parts do most of the work in any computer, and people mix them up constantly. Let's fix

that for good.

The CPU (Central Processing Unit) is the part that actually does things. Every tap, click, and
calculation becomes instructions the CPU carries out — billions of them per second. Two
numbers describe a CPU at a high level. Clock speed, measured in gigahertz (GHz), is roughly
how many billion cycles of work it can attempt each second — a 3.5 GHz chip cycles about 3.5
billion times per second. Cores are like having multiple workers on one chip: a 6-core CPU can
genuinely work on six things at once, which is why your computer can run a game, a voice chat,

and a download at the same time without falling over.

RAM (Random Access Memory) is the computer's workspace. Whatever you're actively using —
the game you're playing, the tabs you have open — gets loaded into RAM because the CPU can
grab things from RAM incredibly fast. Here's the catch: RAM is temporary. Turn the power off

and it empties completely, like a whiteboard being wiped.

storage is the computer's long-term memory — the drive that keeps your files, apps, and photos

even when the device is off.

Now the confusion we have to tackle head-on: RAM and storage are both measured in
gigabytes, and they are not the same thing. When a phone ad says "8 GB + 256 GB," the 8 GB
is RAM (workspace) and the 256 GB is storage (space for your stuff). Picture a desk in a library:



storage is the shelves holding every book you own; RAM is the desk where you spread out the
books you're using right now. A bigger desk lets you work on more things at once. More shelves
let you keep more. "My storage is full" and "I don't have enough RAM" are completely different

problems with different fixes.

Storage comes in two main types. A hard disk drive (HDD) stores data on spinning magnetic
platters with a moving arm — cheap and roomy, but slow and fragile. A solid-state drive (SSD)
has no moving parts at all; it's pure chips, like a giant version of the flash memory in your phone.
SSDs are many times faster, which is why a laptop with an SSD boots in seconds while an old
HDD machine grinds for a minute. Almost every phone, and nearly every new computer, uses

SSD-style storage.

CPU, RAM, and Storage: Speed vs. Space
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RAM and storage both use gigabytes — but the desk is not the shelves!

The CPU works fastest, RAM is the fast temporary workspace, and storage is the slower permanent space, with

capacity growing as speed drops.

Try It

Find the specs of a device you use (Settings — About on most phones and laptops). Write

down its RAM and its storage separately. Which one fills up when you install too many




apps? Which one matters when you have 30 browser tabs open?

Q Try It

The Task Manager Peek

On a school or home computer, open Task Manager (Windows: Ctrl+Shift+Esc) or Activity
Monitor (Mac) and watch the CPU and Memory numbers while you open a game or ten
browser tabs. You're watching this chapter happen live: the CPU percentage jumps as it
works harder, and RAM fills as more apps claim desk space. Close the tabs and watch RAM
free up. Two minutes of watching those graphs teaches you more about "why is my

computer slow" than an hour of guessing.

1.2 — Motherboards, Power, and Cooling

A CPU, some RAM, and an SSD sitting in a pile on a table are just expensive paperweights.
Something has to connect them so they can talk to each other — and something has to keep them

powered and alive. That's this section.

The motherboard is the big circuit board that everything else plugs into. The CPU snaps into a
socket, RAM sticks click into slots, drives and graphics cards plug into connectors, and thin
copper lines printed on the board — called traces — carry signals between them like roads in a
city. The motherboard is why your computer is a team instead of a pile of parts. It also decides
what upgrades are possible: a motherboard has a fixed number of RAM slots and connectors, so

it sets the limits on what you can add later.

Next, power. Wall outlets deliver a strong alternating current that would instantly destroy delicate
chips, so a desktop has a power supply unit (PSU) — a metal box that converts wall power into
the low, steady voltages components need, then feeds each part through bundles of cables.
Laptops and phones do the same conversion in the charger brick and run from a battery. Either

way, every part gets exactly the kind of power it can survive on.



Here's the part people don't expect: the biggest threat to a working computer is heat. A CPU
doing billions of operations per second generates heat the way a lightbulb does — enough to
cook itself in seconds without help. That's why computers have fans. A metal heat sink sits
pressed against the CPU and pulls heat away through fins, fans push that heat out of the case, and
serious gaming PCs even pump liquid through tubes to carry heat away faster. When a chip gets
too hot anyway, it protects itself by thermal throttling — deliberately slowing down until it
cools. So a laptop that gets slow and loud during a game isn't broken; it's overheating, working

the fans hard, and throttling to survive. Clean airflow is genuine, measurable performance.

Inside the Case: Everything Plugs Into the Motherboard
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The motherboard connects, the power supply feeds, the fans protect.

Every core component plugs into the motherboard, while the power supply feeds them electricity and fans with heat
sinks carry the heat away.

Put together, this is the whole "body" of a computer: the motherboard is the skeleton and nervous

system connecting the organs, the power supply is the food, and the cooling system is the sweat

that keeps everything from overheating. IT technicians spend a surprising amount of their day on

exactly these three things — a computer that won't turn on is usually a power problem, and a

computer that randomly shuts off or slows down is very often a cooling problem. Dust-clogged

fans have "killed" more computers than viruses have. Knowing that puts you ahead of most



adults already.

Key Idea

The motherboard connects, the power supply feeds, and cooling protects. A computer that's

slow, loud, or randomly restarting often has a heat or power problem — not a "bad

computer" problem.

/# Career Takeaway

Hardware Knowledge Is the Front Door to IT

The most common first job in tech isn't programming — it's IT support: the person who
figures out why a computer won't boot, swaps a failing drive, or picks the right laptop for an
office. The CompTIA A+ certification, which this course previews, is the standard ticket
into those roles, and it starts exactly where you just did: knowing what each part does and
how to spot the one that's failing. Every cloud engineer and cybersecurity analyst you'll ever

meet learned this layer first.

1.3 — Laptops and Phones: Same Parts, Shrunk and Sealed

Here's the secret that makes this whole chapter powerful: your phone is not a different kind of
machine from a gaming PC. It has a CPU, RAM, storage, a motherboard, a battery for power,

and a cooling plan. Every part you just learned is in there — shrunk, flattened, and sealed.

The shrinking comes with trade-offs. Phone and laptop designers fight a three-way battle
between performance, battery life, and heat in a case with almost no airflow. Most phones
have no fan at all; they spread heat into a thin metal plate and the phone's own body — which is
why your phone gets warm during a long game and then quietly slows itself down (that's thermal
throttling again). Mobile CPUs are designed to sip power and run cool rather than win speed

contests. Many phone chips combine everything — CPU, graphics, memory — onto a single tiny



package called a system on a chip (SoC) to save space.

Then there's the battery. Phone and laptop batteries are lithium-ion, and they age no matter how
carefully you treat them — it's chemistry, not carelessness. Every full charge-and-drain is one
charge cycle, and after roughly 500—1,000 cycles a battery might hold only 80% of what it held
new. That's why a two-year-old phone that "used to last all day" now dies by dinner: the battery
isn't broken, it's worn, like a shoe sole. Heat speeds up the wear, which is why leaving a phone

baking in a hot car is one of the worst things you can do to it.

Screens are usually the most expensive single part of a phone — often a third of the whole
device's cost — which is why a cracked screen repair can cost hundreds of dollars, and why

cases and screen protectors are genuinely worth it.

All this shrinking creates the big modern trade-off: repairability. In a desktop PC, parts plug in,
so you can swap a dead drive or add RAM with a screwdriver. In many phones and thin laptops,
parts are soldered (permanently bonded) to the board and batteries are glued in behind sealed
glass. Sealing makes devices thinner and more water-resistant — but it means a worn-out $60
battery can push a whole $800 phone toward the trash. That trade-off has become a public
debate: right-to-repair laws now push manufacturers to sell official parts and repair guides, and
companies like Apple, Samsung, and Google have opened self-repair programs. Some devices,

like the Framework laptop and Fairphone, are designed to be opened and upgraded on purpose.

Watch Out!

Never puncture, bend, or try to pry out a swollen lithium-ion battery — a phone or laptop
case that's bulging is a battery emergency, not a cosmetic problem. Tell an adult, stop
charging it, and have a repair shop or recycling center handle it. Damaged lithium batteries

can catch fire.

Current Events

The Right-to-Repair Wave




In the last few years, right-to-repair laws in places like California, Minnesota, and the
European Union have started forcing manufacturers to sell spare parts and publish repair
manuals for phones and laptops. Apple, Samsung, and Google — companies famous for
sealed, glued devices — now run official self-repair programs. Supporters say repairable
devices save money and cut electronic waste; manufacturers argue sealed designs are
thinner and more water-resistant. The fight over who gets to fix your phone is happening

right now.

Think: If a $60 battery is the only dead part in an $800 phone, who should decide whether it

gets repaired or replaced?

1.4 — Peripherals, Ports, and Cables

Everything hanging off the computer has a name: a peripheral is any external device you connect
to add abilities — keyboards, mice, monitors, printers, game controllers, webcams, external

drives. Peripherals are how you get information info the computer (input), how it gets results out
to you (output), and the way in is always some kind of port — the sockets along the edge of the

machine.

Meet the connectors you'll actually encounter:

e USB-A — the classic flat rectangle that somehow takes three tries to plug in. Still
everywhere on desktops, flash drives, and older accessories.

e USB-C — the small oval that's taking over the world. It's reversible (no wrong way up), and
one port can carry data, video, and enough power to charge a laptop. The European Union
even made USB-C the required charging port for phones, which is why iPhones switched
from Lightning to USB-C in 2023.

e HDMI — the go-to for video and audio together: monitors, TVs, projectors, game consoles.

e Ethernet (RJ45) — the wide clip-in plug for wired internet. You'll meet it properly in
Chapter 2.

e 3.5mm audio jack — the round hole for headphones, going extinct on phones but alive on

PCs.




And one famous non-cable: Bluetooth is a short-range wireless connection (about 10 meters) for
peripherals — earbuds, controllers, keyboards. No port needed, but devices must be paired first,

and wireless means batteries to charge and occasional dropouts that a cable never has.

Know Your Connectors

Connector What it carries Where you'll see it
¥ USB-A Data + some power (not reversible) Flash drives, older accessories, desktops
[ USB-C Data + video + power — reversible Modern phones, laptops, chargers
& HDMI Video + audio together Monitors, TVs, projectors, consoles
@ Ethernet (RJ45) Wired network data — fast and steady Routers, desktops, game setups
3.5mm jack Audio only Headphones on PCs and consoles
F Bluetooth Short-range wireless (no port!) Earbuds, controllers, keyboards

The plug shape says it fits — the cable's rating says what it can do.

Match the connector to the job: USB-A and USB-C for accessories and charging, HDMI for video and audio,
Ethernet for wired internet, and Bluetooth for short-range wireless.
Two traps to know about. First, identical plugs are not identical cables. Two USB-C cables can
look exactly alike while one carries data 40 times faster, or one supports fast charging and video
output while the other is charge-only. The plug shape tells you it will fit — the cable's rating tells
you what it can do. Second, adapters exist for nearly everything (USB-C to HDMI, USB-C to
Ethernet), which is how a laptop with two tiny ports can still drive a projector and wired internet

at once.

Picking the right connection is a real IT skill, and it's mostly asking: what does this device need
— power, data, video, or audio? How fast? Is a cable acceptable, or does it need to be wireless?
A competitive gamer picks wired Ethernet and a wired mouse for zero lag; someone at the gym

picks Bluetooth earbuds and accepts the battery. There's no "best" connector, only the right one



for the job — which is exactly how technicians think.

Key Idea

Ports and cables each have a specialty — power, data, video, audio, or several at once. The

shape tells you it fits; the rating tells you what it can actually do.

€¥ SEL Connection

There's a moment in this chapter worth noticing: the first time you open a spec sheet and it
makes sense. Feeling intimidated by technology is incredibly common — adults feel it too,
and plenty of people spend their whole lives pretending computers are magic so they never
have to ask questions. You just did the opposite. Every system you understand —
computers, cars, cooking, anything — started as a confusing black box until someone
showed you the parts. Remember how quickly "mystery" turned into "obvious." That

memory is useful courage the next time something new feels too complicated to learn.




Key Concepts Checklist

e [ Ican explain what the CPU does and what cores and GHz mean at a high level

e [ Ican explain the difference between RAM (workspace) and storage (space) without
mixing them up

e [ Tknow why an SSD is faster than an HDD and which one new devices use

e [ Ican describe what the motherboard, power supply, and cooling system each do

e [ Ican explain why phones slow down when hot and why batteries wear out over time

e [ Ican match USB-C, HDMI, Ethernet, and Bluetooth to the jobs they're best at

e [ Icanread acomputer ad and judge whether it's a good deal for a specific person



CHAPTER 1 - ACTIVITY

Activity: Spec Detective

Hardware: What's Inside Everything




Computer ads are written to dazzle people who don't know what the numbers mean. You're no

longer one of those people. Time to decode a real ad.

Part 1: Capture the Clues

Find a real computer or phone listing (a store website or flyer — your teacher may provide one).
Write down every spec you can find: CPU (speed and cores), RAM, storage (size and type —
SSD or HDD?), screen, ports, battery claims, and the price.

Part 2: Translate the Numbers

Next to each spec, write one plain-English sentence explaining what it means for the person
using it. Example: "16 GB RAM — a big desk; can keep lots of apps and tabs open without
slowing down." Flag anything suspicious — like a big storage number that turns out to be a slow

HDD, or a "GB" the ad never labels as RAM or storage.

Part 3: The Verdict

Answer like a consultant: Who is this machine right for — a gamer, a student writing essays, a
video editor? Is the price fair for what's inside? What's the weakest part of the machine (every

machine has one)? Give the ad a grade from A to F and defend it in two or three sentences.



CHAPTER 1

Chapter Review

Hardware: What's Inside Everything




Chapter Summary

e Every computer — gaming PC, laptop, or phone — contains the same core parts doing the
same jobs: a CPU that executes instructions, RAM for active work, storage for permanent
files, a motherboard connecting everything, plus power and cooling.

e A CPU is described by clock speed (GHz — billions of work cycles per second) and cores
(how many things it can truly work on at once).

e RAM is the fast, temporary workspace that empties at power-off; storage permanently
keeps files. Both use gigabytes, which is why people confuse them — a desk (RAM) is not
the same as shelves (storage).

e An SSD (no moving parts) is far faster and tougher than an HDD (spinning platters); nearly
all new devices use SSD-style storage.

e The motherboard connects components, the power supply converts wall power into safe
voltages, and cooling (heat sinks and fans) prevents chips from overheating and thermal
throttling — deliberately slowing down to survive.

e Phones and laptops use the same parts, shrunk and sealed: lithium-ion batteries age with
charge cycles, sealed designs trade repairability for thinness, and right-to-repair rules are
pushing back.

e Peripherals connect through ports — USB-C (reversible; data, video, and power), HDMI
(video + audio), Ethernet (wired network), and Bluetooth (short-range wireless) — and

identical-looking cables can have very different capabilities.



Multiple Choice

1. A phone ad says "8 GB + 256 GB." What do the two numbers mean?

e A) Two different storage drives

e B) Battery size and screen size

e () 8 GB of RAM (temporary workspace) and 256 GB of storage (permanent space)
e D) Download speed and upload speed

2. What happens to the contents of RAM when the computer powers off?

e A) They are erased — RAM is temporary workspace
e B) They are automatically printed

e () They stay there permanently

e D) They move to the CPU

3. Why is an SSD faster than an HDD?

e A) It spins its platters at a higher speed
e B) It is always larger in capacity
e () It plugs into a special faster wall outlet

e D) It has no moving parts — data is read from chips instead of a spinning disk

4. A laptop gets very hot during a game, the fans roar, and it suddenly runs slower. What is most

likely happening?

e A) The RAM is full and deleting files

e B) The CPU is thermal throttling — slowing itself down to avoid overheating
e () The battery has too many charge cycles

e D) The Wi-Fi is out of range

5. Which statement about a two-year-old phone battery that no longer lasts all day is accurate?

e A) The charger has stopped working and must be replaced



e B) The phone has a virus draining the battery
e () Lithium-ion batteries wear down with charge cycles — the battery holds less than it did
when new

e D) The screen is using more power as it ages
6. Which connector carries video AND audio to a TV, monitor, or projector?

e A)HDMI

e B) Ethernet

e () 3.5mm audio jack
e D) USB-A



Short Answer

1. Using the desk-and-shelves comparison (or your own), explain the difference between RAM

and storage, and give one problem caused by too little of each.

2. Your friend's desktop randomly shuts itself off during games. Using what you learned about

power and cooling, name two possible hardware causes and what you would check first.

3. Phones are harder to repair than desktop PCs. Explain one reason manufacturers seal devices,

one cost of that sealing for users, and what right-to-repair rules are trying to change.



Key Terms

Term Definition

CPU Central Processing Unit — the chip that carries
out instructions and does the computer's thinking

and calculating

RAM Random Access Memory — the fast, temporary
workspace holding whatever the computer is

actively using; empties at power-off

Storage The drive (SSD or HDD) that permanently keeps
files, apps, and the operating system

Motherboard The main circuit board that every other
component plugs into, letting the parts

communicate

Peripheral Any external device connected to a computer to
add input, output, or storage — keyboard,

mouse, monitor, printer

SSD Solid-state drive — storage with no moving

parts; fast and durable

HDD Hard disk drive — storage using spinning

magnetic platters; cheap per gigabyte but slower

Thermal throttling A chip deliberately slowing down to cool off and

protect itself from heat damage

Charge cycle One full charge-and-drain of a battery;



Term Definition

lithium-ion batteries wear out after hundreds of

cycles



Answer Key

Multiple choice: 1.C*2. A*3.De4.B«5.C+6. A



