
Motherboard & Operating system 

Assist. Lec. Ruqayah Ahmed Mutar

rugaya.ahmed@uomus.edu.iq

وزارة التعليم العالي والبحث العلمي

جامعة المستقبل

كلية الهندسة والتقنيات الهندسية

قسم تقنيات الهندسة الكهربائية

mailto:rugaya.ahmed@uomus.edu.iq


Introduction to the Motherboard

The motherboard: is the main circuit board in a computer. It

connects and allows communication between all essential

components such as the CPU, memory (RAM), and storage

devices.

Without the motherboard, none of the computer’s parts would

work together.



Introduction to the Motherboard

The motherboard is like the backbone or nervous system of a

computer.

It provides connections and pathways for all hardware components

to work together.



Motherboard



Motherboard Form Factors

Motherboards come in various sizes and layouts known as form factors. The

most common form factors include:

• ATX (Advanced Technology eXtended)

• Micro-ATX

• Mini-ITX

Each form factor has different dimensions, expansion capabilities, and

compatibility with computer cases. ATX motherboards offer the most expansion

options, while Mini-ITX boards are compact and ideal for small systems.



Key Components of the Motherboard

A motherboard contains several key components:

• CPU Socket: Connects the central processing unit to the motherboard.

• RAM Slots: Hold the memory modules.

• Chipset: Manages data flow between the processor, memory, and

peripherals.

• Power Connectors: Supply power to the motherboard and CPU.

• Expansion Slots: Allow additional cards such as graphics cards and network

cards.



CPU Sockets and Compatibility

The CPU socket is a specific connector that holds the processor in place and

connects it to the rest of the system.

Different manufacturers use different types of sockets:

• Intel: LGA (Land Grid Array)

• AMD: PGA (Pin Grid Array), AM4, AM5Choosing the right motherboard

requires compatibility with the CPU in terms of socket type and chipset.



Memory (RAM) and RAM Slots
RAM is installed in slots on the motherboard. Types of RAM include DDR3,

DDR4, and DDR5. Motherboards have a specific number of DIMM (Dual Inline

Memory Module) slots and support certain capacities and speeds.

Some support dual-channel or quad-channel memory configurations for

increased performance.



The Chipset and Data Flow

The chipset controls communication between the processor, memory, and

storage.

Older systems used a two-chip design (Northbridge and Southbridge), but

modern motherboards typically use a single chipset.

The chipset determines features like overclocking support, number of USB

ports, and PCIe lanes.



Expansion Slots and Add-On Cards
Expansion slots such as PCIe (Peripheral Component Interconnect Express)

allow users to add extra functionality to their systems.

These include:

• Graphics cards (GPUs)

• Sound cards

• Network interface cards (NICs)

• Storage controller cards

The number and type of slots depend on the motherboard's form factor and

chipset.



Introduction to Operating Systems

An operating system (OS) is system software that acts as an

intermediary between computer hardware and the user.

It manages hardware resources and provides an environment

where software applications can run.

Examples include Windows, macOS, Linux, and Android.



Functions of an Operating System

Key functions of an operating system include:

• Process management

• Memory management

• File system management

• Device management

• User interface management



Types of Operating Systems

There are several types of operating systems:

• Batch Operating System: Processes batches of jobs without

user interaction.

• Time-Sharing OS: Allows multiple users to access the system

simultaneously.



Types of Operating Systems

• Distributed OS: Manages a group of independent computers as

a single system.

• Real-Time OS: Responds to input immediately; used in

embedded systems.

• Mobile OS: Designed specifically for smartphones and tablets

(e.g., Android, iOS).



Examples of Operating Systems

Some widely used operating systems include:

• Microsoft Windows: Popular in desktops and laptops.

• macOS: Designed for Apple computers.

• Linux: Open-source and used in servers and desktops.

• Android: Dominant mobile OS.

• iOS: Used in Apple mobile devices.

Each OS has its own strengths, use cases, and user interfaces.



Virtualization and Cloud OS

Modern OSs support virtualization, allowing multiple virtual

machines to run on a single physical machine.

Cloud-based OSs offer:

• Resource scalability

• Remote accessibility

• Centralized management Examples: VMware, Hyper-V, and

cloud platforms like AWS and Microsoft Azure.



Conclusion

Operating systems are crucial for managing computer hardware

and software. With the growth of AI, IoT, and edge computing,

OSs are evolving to become more adaptive, secure, and user-

friendly.

Understanding OS concepts is essential for anyone working with

computers or developing applications.
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