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Mastering the Internal Architecture

|dentify and explain the
functions of the major
physical components
within a system.

Differentiate specialized
architectures, including
CPU types, memory
modules, storage
technologies, and
graphics processors.

Analyze cascading
hardware failures and
apply practical
troubleshooting concepts
based on physical
symptoms.
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Hardware is the Physical Manifestation of Digital Thought

Power: PSU
(The Heartbeat)

Logic: Motherboard
(The Nervous System)

0
| Graphics:GPU | : _| Processing: CPU
(The Visual Cortex) _ (The Brain)
Storage: HDD/SSD Memory: RAM
(The Deep Archive) (The Active Workbench)}

Computer hardware refers to the physical, touchable components of a system. Together, they form
an interdependent architecture where a single organ’s failure can trigger total systemic collapse.
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The Motherboard Forms the Digital Nervous System

| CPU Socket (The Core):
Holds the processor

(e.g., Intel LGA 1700/1851, <

AMD AM4/AMS).

| Total boot failure if disconnected.

PCle Expansion (High-Speed
Lanes): Houses Graphics, |[<
Network, and Sound cards.
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RAM Slots (Memory Bank):
Houses temporary
data modules.

SATA & M.2 Slots (Storage
Links): Connects NVMe SSDs,
HDDs, and optical drives.

Power Connectors:
Receives electrical
distribution from the PSU.

Serving as the communication center, motherboard failure results in total systemic collapse—components
cannot communicate, causing random crashes or absolute failure to start.




Sizing the Foundation and Routing the Traffic

>

| E-ATX (Servers/Workstations)

ATX (Standard Desktop: 12 x 9.6 inches)

L

Micro-ATX (Small Desktop: 9.6 x 9.6 inches)

North Bridge: Routes high-speed
communication between the CPU,

Ly

Mini-ITX
(Compact PCs: 6.7 x 6.7 inches)

Physical Sizing Overlay

i —— > RAM, and Graphics Card.
| (Failure: Memory/graphics issues,

| AI boot failure).

d

The Chipset

| ;

M South Bridge: Manages lower- |
speed peripherals like USB |

1= > devices, Audio, Storage,
g and Expansion cards.
(Failure: Dead USB or missing storage).

Logic Routing Flowchart
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BIOS and CMOS Act as the Subconscious Mind

BIOS (The Wake-Up Call)

Firmware that initializes
hardware.

Performs the Power-On
Self-Test (POST), detects
devices, and loads the
0S.

Failure Impact: Black
screen during boot,
| hardware detection errors.

CMOS (The Memory Bank)

Memory storing hardware
settings, boot sequence,
date, and time.

Powered continuously by
the CMOS Battery even
when the system is off.

Failure Impact: Date/time
resets to factory default,
CMOS checksum errors.
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The CPU Operates as the Brain of the Machine

T——— Key Manufacturers
) BRI el N
Control Unit: Directs ( /L%g,éﬁm)m 2 |
Operatiqns (Fa.ilure: | = s i _ . T Performs .
Instructions fail to execute). SN | | J TR | calculations
[[ffpuie —t = =gl | (Failure: Intel
=~ ML "1t IR | | || Processing (Core i3-19, Xeon)
m v—- I errors). ]
Cache Memory: Stores ’ e |- e Registers: (Ryzen S0, ERIC)
frequently used data locally |«— T wﬂ P e L Temporary, |
(Failure: Severe system A | | _'Aﬁ A immediate
slowdown). : L m-m<;—— Tlg{ ‘;_-;l . | | storage holds. |
‘ l " — {/ | :
_/'V; ! \ " J

Modern processing relies on Multi-Core architecture (Dual, Quad, Hexa, Octa-Core) executing tasks in parallel.

A NotebooklLM




LONG-TERM ARCHIVE 4
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RAM Acts as the Active Workbench

ACTIVE PROCESSES

INSTANT ACCESS

The Workbench (RAM)
Fast, instantly accessible, but limited in space.
Role: Temporary storage supporting active programs and multitasking.
- Generations: DDR, DDR2, DDR3, DDR4, and DDRS5. (Other types include SRAM, VRAM). |
| Failure Impact: Blue Screen Errors, immediate crashes, boot failures.
|

LONG-TERM ARCHIVE ¥
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Storage Technologies Provide the Permanent Archive

m

HDD (Hard Disk Drive) | | SSD(Solid State Drive) | | NVMe SSD

Mechanics: Mechanical platters / Magnetic. Mechanics: | Flash memory / No moving parts. Mechanics: | Utilizes PCle motherboard lanes.

Pros: Large capacity, highly affordable. Pros: Faster performance, highly durable. Pros: High-speed data transfer, drastically
reduced loading times.

Slower speeds, highly sensitive to

Cons: physical shock. Cons: Higher cost per gigabyte.
Failure Distinct clicking sounds, extreme Failure Sudden data corruption,
Symptom: slow performance. Symptom: boot errors.

Cloud Storage (Google Drive, OneDrive, Dropbox) serves as the off-site, remote archive.
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The GPU Serves as the Visual Cortex and Heavy Lifter

Integrated GPU Dedicated GPU

Built directly into the CPU (e.g., Intel UHD, AMD Radeon Graphics). Specialized separate processor for rendering complex geometry.

Handles basic display output and everyday tasks. Essential for Gaming, Video Editing, 3D Modeling, and Artificial

Intelligence (e.g., NVIDIA GeForce RTX Series, AMD Radeon RX Series).

Failure Impact: A failing GPU results in no display output, distinct screen artifacts, and the crashing of graphic-intensive applications.
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The Power Supply Unit Provides the System Heartbeat

DC Power s S
\/§‘> Motherboard
eS|
DC Power P
> CPU
||
DC Power
DC Power . S
> torage
1 (2 (3 i
~ | Role: | Efficiency Ratings: ~ | Failure Impact:
Converts alternating current (AC) from Measured via the 80 Plus standard Random sudden shutdowns, complete
the wall into stable direct current (DC) (Bronze, Silver, Gold, Platinum, failure to turn on, or catastrophic
(DC) for delicate components. Titanium), indicating power conversion hardware damage to downstream
efficiency. components.
—IJ _IJ _IJ
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Input and Output Ports Act as the Digital Senses

B

=
Input Senses (Receiving Data):
USB & PS/2: Keyboards and Mice. ¢
Audio In: Microphones.

° =

=

=

Output Expressions (Delivering Data):

| HDMLI, DisplayPort, VGA (Legacy):

External Monitors.
Audio Out: Speakers.

-

1=

The Modern Standard:

USB-C: A unified port capable of modern high-speed
input, output, and display delivery simultaneously.

=

| Without functional /O ports, external devices cannot communicate, rendering the hardware a locked black bovﬂ




The Symphony of Hardware in Action

i —

’Tlnput

2. Routing

User clicks the
mouse (I/0 Port).

The electrical
request travels via
the Chipset
(Motherboard).

-4

.

<

>

3 Processirm

The command is
executed by the

ALU and Control
Unit (CPU).

>

4. Retrieval

g
[L_—)—EDDDDj

Application data is
fetched from the
permanent archive
(SSD) and loaded
into the active

[?Rendering

e

=00}

=

71

=

The visual
response is
calculated and
drawn (GPU).

<

workspace (RA

M).

=

-

.

6. Output T

o]

The final image is
pushed to the
monitor (I/0 Port).

=]
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Diagnostic Symptom Checker

Observed Symptom

Likely Hardware Culprit

>

System is completely dead, absolutely no
lights or fan movement.

PSU (or Motherboard power delivery)

>

Fans spin, but black screen and system fails
to POST.

RAM / CPU / Motherboard

System boots exceptionally slowly; distinct <o :
mechanical clicking sound. HDD (Failing magnetic platters)
System boots, but screen shows visual
artifacts and crashes during 3D applications. GEU
System date, time, and BIOS configurations CMOS Battery

reset every time it is unplugged.
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System Architecture Mastered

Discussion Prompts

1. Why is the motherboard universally
considered the physical and logical
backbone of the machine?

2. How does the architectural shift from
mechanical HDDs to PCle NVMe SSDs

fundamentally alter system
performance constraints?

3. Given the rise of artificial
intelligence, why is the dedicated GPU
increasingly rivaling the CPU in
architectural importance?
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