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Abstract 

The evolution of computer hardware has been pivotal in shaping modern computing capabilities, 

impacting both personal and professional spheres. This study offers a thorough overview of essential 

hardware components, such as the central processing unit (CPU), memory, storage devices, 

motherboards, and input/output peripherals. It explores how advancements in hardware technology, 

such as the transition from mechanical hard drives to solid-state drives (SSD) and the development of 

multi-core processors, have enhanced processing power, speed, and efficiency. Additionally, the study 

discusses troubleshooting common hardware issues, hardware compatibility, and considerations for 

upgrading systems to optimize performance. Understanding computer hardware is essential for 

ensuring robust performance, minimizing downtime, and prolonging the lifecycle of computing devices. 
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INTRODUCTION TO COMPUTER HARDWARE 

Computer hardware serves as the backbone of modern computing, providing the essential 

components that drive functionality and performance. From the central processing unit (CPU) that 

handles calculations and data processing to the memory and storage devices that hold and retrieve 

information, each part plays a critical role in how computers operate. As technology continues to evolve, 

advancements in hardware have led to faster, more efficient, and powerful systems, enabling everything 

from basic everyday tasks to high-performance computing [1]. 

 

Understanding the core components of computer hardware is not only vital for IT professionals but 

also for everyday users who want to maximize the performance and longevity of their devices. This 

study delves into the primary hardware elements that make up a computer system, explores recent 

advancements in hardware technology, and offers practical insights on how to troubleshoot and upgrade 

systems. By grasping the fundamentals of hardware, users can make informed decisions when 

purchasing or maintaining computers, ensuring their devices remain functional and up to date in an 

ever-changing technological landscape. 

 

Computer systems are made up of hardware, or equipment that can be seen and touched, along with 

software, the programs that provide the instructions 

that the computer executes. Hardware can be 

broadly divided into input devices, processing 

devices, output devices, and storage devices. In 

addition, modern computers are typically 

networked, enabling them to swiftly communicate 

with one another or transmit and receive information 

or data from a centralized data store or server [2]. 

 

At an abstract level, a computer system consists 

of several components at the electronic endurance 

level. Moreover, some of the basic hardware 

*Author for Correspondence 

V. Basil Hans 

E-mail: vhans2011@gmail.com 

 

Research Professor, Department of Management and Commerce, 

Srinivas University, Mangaluru, Karnataka, India 

 

Received Date: October 31, 2024 

Accepted Date: December 11, 2024 

Published Date: December 31, 2024 

 

Citation: V. Basil Hans. Dealing with Hardware of the 

Computers: An Analytical Study. Journal of Computer 

Technology & Applications. 2025; 16(1): 12–21p. 



 

 

Dealing with Hardware of the Computers: An Analytical Study                                                         V. Basil Hans 

 

 

© STM Journals 2025. All Rights Reserved 13  
 

components are evaluated or available inside the computational system of the electronic endurance of 

the user itself. Also, computer manufacturers are rapidly developing a lot of new processing chips as 

the central processing unit and the graphic processing unit, and this is due to manufacturing multiple or 

multi-cores as possible using the latest technologies. Besides new processing chips, manufacturers also 

develop new technologies for other components as well, like new memory technology, motherboards, 

new hard drives, and new processors such as multi-core processors and multi-thread processors. 

Therefore, due to that matter, for a practitioner, it is important to know the different types of computer 

hardware because the better the hardware, the more the performance of the software itself can be 

increased. In other words, the hardware itself has a major impact factor that can enhance the capability 

to collaborate and unify among the hardware itself and computer software, as better or lack of it [3]. 

 

Definition and Scope 

Computer hardware refers to the collection of physical elements used in computers or computer 

systems. A distinct feature of computer hardware is that it has a natural basis in the real world, is 

tangible, and is capable of being physically exhibited. These features are used to differentiate it from 

computer software, which is a collection of programs, data, and documentation. Computer software 

only exists in the form of a computer file and is intangible and cannot be directly seen or touched. The 

scope of this hardware consists of the computer itself, the peripheral hardware, and the various small 

machines involved in peripheral hardware. This research focuses on the basic components of computer 

hardware that can be used in computers, smartphones, laptops, servers, and enterprise networking and 

storage systems. The largest computer and main server are the most widely used. 

 

There are still many misconceptions among the public and industry as to what hardware can and 

cannot do in this digital age. It cannot be assumed that a single computer is equivalent to the hardware 

of the 1970s, for example. The function and price of consumer computers vary greatly from mainframe 

computers in business, scientific research institutions, and e-commerce merchants. However, computer 

hardware is still indistinguishable from one another. The purpose of this study is to clearly describe the 

basic components that make up the various hardware features in the major computer and main server 

systems. Computer and server components are not limited to Intel or AMD systems, UNIX or Linux 

systems, cloud computing, or others. The standard components and software interface mechanisms still 

exist in all systems [4]. 

 

Evolution of Computer Hardware 

Circuitry has been woven into the fabric of our lives through various mechanical forms, one of the most 

ubiquitous being the humble computer. The modern microcomputer has been historically ripe with 

standard evolutions which have hinted at the symbolic advancement of hardware. Hardware components 

in computers of the late 19th century look little like the silicon-based circuits of our popular imagination 

today. The functionality of the first computers was mimicked physically by a variety of mechanical 

switches that could execute mathematical operations. Older relations between computing machines and 

natural clockworks have been disentangled from one another; however, the relationship between the first 

switches and current digital logic gates, how they calculate and transfer operations, has changed little over 

the decades. What began as a mechanical computational marvel morphed over time into the electrical 

computer hardware that makes parts from which we assemble our modern computing devices. 

 

The complexity of hardware design and viable arrangements increased with the advent of electrical 

systems. Vacuum tubes and cathode ray tubes, which facilitated the explosion of electronic computers, 

were both eventually replaced with the transistor. With the increasing size and interconnectedness of 

switches, the primary concern of early system engineers was the electrical management of the resources 

required to maintain the processing states of an application. The size and engineering cost of these devices, 

depending on semiconductors, were minimized through the strategic layering of silicon over a densely 

packed network of such micron transistors. In turn, for decades engineers standardized necessary 

coordination points within these integrated circuits to avoid institutionalized obsolescence or costs associated 
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with development. The 1960s saw the evolution of control platforms, through which software began to 

manage the operations and programming of these devices. Evolution in computer hardware was created 

not only by the changing goals of engineers, but also the applications of corporate and consumer interests. 
 

CENTRAL PROCESSING UNIT (CPU) 

The Central Processing Unit (CPU), often simply called the 'processor', serves as the brain of a 

computer. Its most significant function is to execute instructions, a process better understood as reading 

program instructions and performing operations outlined in the software program. Further, a CPU is 

responsible for organizing communication between various hardware components made to work 

together in state-of-the-art computing systems such as microprocessors, integrated circuit chips, and 

multi-core processors. CPU components may be classified based on the underlying architecture, with 

most modern systems featuring CPUs based on Complex Instruction Set Computing (CISC) and 

Reduced Instruction Set Computing (RISC) designs. Specialized CPUs, such as reduced power 

processors and embedded processors, have also been created to better support specific use cases and 

tasks. Processing, which refers to using hardware to deliver instructions and data to the CPU, occurs in 

one of the computer's most expensive and significant hardware components. We are often most aware 

of the speed of the processor over all other system components due to this. Aside from hardware, the 

efficiency of the processor, also referred to as instruction rate or operations per second, is primarily 

determined by its clock speed and is regulated by the motherboard's Basic Input Output System. In 

addition to system speed, the number of cores (or simultaneous operations) a CPU requires plays a 

significant role in running user applications. For instance, hyper-threaded dual-core processors built to 

support four or even six software threads at one time, meaning the PC can process six operations 

simultaneously. CPU bandwidth, or the number of instructions and data a processor can transmit on a 

bus at one time, is another important factor influencing system efficiency [5]. However, application 

response times are improved by increasing cache memory, which stores frequently used data as a copy 

and prevents the CPU from having to go to the slower RAM for that data. Within the present enterprise, 

the majority of computers are mixed computers used for both technical workstations and desktop PCs 

featuring 64-bit computing. As a whole, financial systems ranging from large data centers to individual 

PCs have their state-of-the-art capabilities driven by processor brands [6]. 
 

Function and Importance 

The Central Processing Unit (CPU) processes instructions of a computer program in the basic 

instruction unit, manages data that affect program execution, and controls input and output devices and 

other peripheral devices. The CPU is capable of fulfilling these responsibilities because it is designed 

and fabricated with several integrated processing units. Almost all personal computer systems heavily 

guide the progress rate by the performance of the CPU. For that, the lure to buy a more powerful CPU 

is consummated by featuring the various main CPU operational modes such as multi-core and thread 

level parallelism. Because the performance of the CPU is very important in computing systems in terms 

of the entire computer systems' performance, it is also essential to know how to evaluate the quantitative 

performance of a CPU. A faster CPU produces a faster and more efficient result in both the 'real-time' 

and 'online' operations that the standalone computing systems offer [7]. 
 

The CPU is mainly used for daily tasks such as word processing and engineering applications that are 

executed on standalone personal computers. It is also the center of the input/output microcomputer, which 

has extensive I/O and networking capabilities and is powered by a powerful CPU chip. Furthermore, it is 

used in high-performance computer systems that are similar to standalone systems, which have industry-

standard I/O but surpass the power of the standalone to deliver 100% real-time performance. These high-

performance computers are usually used for engineering simulations, design automation, stock market 

analysis, video generation and analysis, and molecular or theoretical studies in computer science [8]. 

 

Types of CPUs 

Computer systems are components of desktop and laptop machines, and data replicas in virtual ware, 

cloud computing instances, and several Internet of Things (IoT) devices. Performance is closely associated 
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with the computing speed of the central processing unit (CPU) of the computer system. Such devices 

process information on behalf of the users or systems. The CPU has two major architectural orientations, 

namely, reduced instruction set computer (RISC) and complex instruction set computer (CISC). CPU 

design constraints are categorized based on a core–thread perspective wherein independent cores of 

similar or related micro-architecture are defined as forming into a socket, and multi-core conditioning 

is further categorized as single-core, dual-core, quad-core, hexa-core, octa-core, and deca-core 

configurations. Single- and dual-core processing are historical architectural processes. Based on the 

performance of data processing and task handling, contemporary CPUs are generally categorized as 

server processors and server-grade machines or consumer processors, extended consumer-grade, and 

consumer-oriented machines [9]. In a workplace or home environment, such preference of the type can 

range from web searching to playing high-end games, incorporated appliance grills, healthcare imaging 

diagnostic systems, smart sensor-controlled IoT units, etc. The consumer processors are planned for 

majority traffic data with repetitive processing loads within their cache bounds. The server processors 

are planned for variable traffic data packets with different requests and demands for computing 

performance. The server-grade and consumer-grade machines use CPUs with multi-core processing 

designs. Each core used is often characterized based on its thread processing capabilities, such as single-

thread core and/or hyper-thread core with dual-threading capability. Consumer-grade processors are 

released with continuous technical updates, and the technology is publicly known as a minimized 

instruction set that is prefixed with an extension. Some organization vendors customize the architecture 

as extended commission grades with commercialization rights [10]. 

 

RANDOM ACCESS MEMORY (RAM) 

Random Access Memory (RAM) is predominantly used in all computers as temporary data storage. 

This is required when data is being constantly accessed by the computer, for example, when applications 

are running. RAM allows programs to instantly load and run more smoothly since data is being saved 

and retrieved at much faster speeds. If the PC or laptop has more RAM, it means the user can handle 

large processes of multitasking work and run applications without any hitch. The speed at which the 

RAM can run efficiently depends on the speed of the CPU and the data controller hub integrated into 

the motherboard. RAM is usually placed near the CPU socket to decrease the electrical signal latency, 

which results from long copper wire pathways in main computer connectors. 
 

The common system architecture consists of the CPU, RAM, and the chipset built into the motherboard. 

RAM is placed close to the CPU so that the Northbridge on the motherboard can communicate with both 

RAM and the CPU. This in turn affects the speeds and capacities of supported RAM and CPU speeds. 

There are several types of RAM available. The most common types are where the data resides on the 

storage module such as RAM DIMM. The dynamic random-access memory (DRAM) is sometimes 

used to denote the RAM technology. However, there is another type of RAM called the static random-

access memory (SRAM), which has data that resides on the central processing unit die or within the 

CPU. This type that resides on the CPU may be referred to as Level 3 cache. There are new technologies 

currently being researched, such as Memristor, also known as Resistive-RAM. 

 

Role and Function 

In computer operations, data are retrieved from the hard disk, referred to as long-term memory, and 

loaded into Random Access Memory (RAM) inside the system box, which is regarded as short-term 

memory. The Central Processing Unit (CPU), the brain of the computer, gets the data from the short-

term memory, i.e., RAM. Due to this, the data are processed quickly. The system's speed is greatly 

affected by the size of RAM. If the RAM cannot hold all the data to be processed, the system uses the 

hard disk to retrieve the additional bits of data. However, the speed of the hard disk is low compared to 

RAM. The CPU more often retrieves data from RAM and writes the processed data into RAM rather 

than using the hard disk. The data that are to be processed and the processed data are stored in RAM 

temporarily. RAM capacity is an influencing factor for the performance of a PC. If the capacity is low, 

computers work slowly. Therefore, it is important to have sufficient RAM. 
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Suppose you have two open instances of a word processing application, and at the same time, you 

would like to work in any one of the open instances of the application. If you would like to switch from 

one open instance of a word processing application to another open instance, this process is made easily 

without any lag or delay. In the same way, the computer user can easily perform multiple processes at 

a time using the multitasking technology provided with RAM. If there is sufficient RAM, one need not 

close any application process but can continue with the number of opened application processes by 

switching. Hence, multitasking is possible. Investments are made in hardware upgrades like increased 

RAM. Resources can also be allocated in such a way that processes can be executed faultlessly. 
 

Types and Characteristics 

Random Access Memory (RAM) technology may be marketed under different terms, but all have 

certain aspects in common, such as capacity, speed, and power consumption. Synchronous DRAM 

(SDRAM) and its derivatives refer to the technology that replaces a maximum page open or access time 

and a maximum or equal page open or close access with continuous reading. DDR2/3/4 has evolved over 

time in terms of power consumption, target application, and pin count; the table contains general GSMs. 

DRAM and its derivatives, on the other hand, are accessed in a "burst mode" with the first byte allowing 

access to additional bytes in the same row. The stored information is deleted due to refresh as well. 
 

Most personal computers and workstations currently use SDRAM for the system's primary memory 

(size, e.g., 4 to 16 GB). It is also used in other similar applications as a combination of speed-enhancing 

load/store forwarding buffers between large high-bandwidth hard disk drives and the slower system 

memory. DDR in the name means double data rate, which refers to the fact that it can read and write 

data in two different directions synchronized to the clock. The gross rate is calculated as twice the 

input/output rail, providing an approximate gross rate for read, write, and total. In conclusion, it can be 

stated that the cost of the three technologies decreased or remained constant. There has been a good 

improvement in DDR3 in terms of capacity and energy reduction in comparison with the previous 

generations; energy reduction has been more than half of that of DDR2. It is hard to state a rule a priori 

for what is more advantageous in terms of speed today; if speed was not the purchasing criteria, we still 

prefer DDR; DDR2; DDR3; DDR4. 
 

Owing to these features listed in this section and occurring on most PCs and workstations, a user can 

update the PC by adding or replacing some RAM cards. In the first stage, one can remove some cards 

to use them in the newer PC as a substitute for the improved card(s) of the old PC. In some cases, it can 

be useless to install memory-improving cards, as the unacceptable lower bandwidth of the older 

memory may bring the whole system to run at a lower speed, leaving the added memory waiting for 

data processing. Then a replacement is the only solution; although newer CPUs or graphic cards, to a 

lesser extent boards, might be controversial, increasing performance is often worthwhile. 

 

STORAGE DEVICES 

All processing devices require some provisions for storing digital information; otherwise, all data 

and files would be irretrievably lost when a system is powered down or restarted. Storage devices allow 

users to retain files and other data for the long term and are the primary method for retaining data 

between system sessions and power cycles. Storage devices are also used for moving files from one 

system to another, physically or virtually. The primary method of storage for over 50 years was the hard 

disk drive. In recent years, the solid-state drive has become competitive with hard disk drives for use in 

computers and workstations and has surpassed hard disk drives for use in mobile devices, tablets, and 

other end-user devices. The storage device, along with the storage controller, is the primary factor in 

determining the “speed” or performance of a computer and is a vital component of any system in which 

performance is necessary or significant for the user's intended purpose. 

 

The most important factor when selecting a storage device for use in a system that is to be maintained 

over time is: the actual capacity, which should exceed the need and reasonably estimated future need; 

the intended pattern of usage, which will dictate whether durability is more or less important, in addition 
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to other factors; and the form factor and external interface, which are necessary to be compatible with 

the hardware of the user's intended system and environment. Comparison between the two standards of 

storage devices is as follows: The biggest advantage of solid-state drives today is the access speed and 

the price per capacity. The SATA form factor is due to be completely phased out by the market in the 

coming years. The new M.2 form factor and U.2 form factor offer some potential to surpass NVMe 

speeds by using zoned namespace management per the most current spec. This will take a good number 

more years before it is a common occurrence, however. 
 

Hard Disk Drives (HDDs) 

The hard disk drive (HDD) has been the primary non-volatile storage solution and the most common 

type of secondary storage influenced by personal computing for over half a century. Fundamentally, the 

HDD is a data storage device that utilizes rotating platters made of a magnetic material to store data 

encoded magnetically. The reference of spindled platters is a major distinguishing factor between 

magnetic storage devices and other, more recent, non-volatile storage solutions. The platters are coated 

with a thin-film magnetic material and spun using a spindle or axle at a consistent speed. Data is physically 

moved to and from the surface of the rotating platters using read/write heads or magnetoresistive sensors 

attached to the end of an actuator arm using a voice coil assembly. 
 

Ironically, the data storage concept, when it initially surfaced in the period just after World War II, was 

invented out of a lack of any suitable electronic data storage alternative. Although HDD read rates can 

fluctuate quite dramatically, slow zones are generally rare and localized due to the shuttle-like nature of 

the read head, which transfers the head back in close range for faster sequential and additional no decay 

distance multi-zone concurrent read capabilities. Newer technologies, in particular, SSDs, can read and 

write data at an increasingly faster rate and can close such gaps in throughput and efficiency, but HDDs 

continue to be manufactured and are widely utilized in enterprise and PC computing environments. HDDs 

provide the best dollar per gigabyte or terabyte ratio available, although the results are mixed. While 

HDDs are a cost-efficient and flexible storage solution, they are not impervious to capacity limits, and 

when compared to SSDs, they also have the disadvantage of a slow data transfer rate. That said, should 

data durability be a higher precedence compared to the transfer of speed, and given the constraints detailed, 

the HDD can still be a viable and cost-effective storage appliance for a server. 
 

Solid State Drives (SSDs) 

Solid State Drives (SSDs) use solid state storage (flash memory) with NAND technology as their 

main non-volatile memory. SSDs do not contain any moving parts and are still similar to traditional 

HDDs, but utilize integrated circuits rather than electromagnets. During the read and write process, 

SSDs utilize a controller to manage data storage. Although a bit more expensive than HDDs, SSDs offer 

more durability, use less power, reduce read-write latency, and provide significantly increased read-

write transfer speed. Evolving from HDDs, SSDs are classified into four different types. The different 

interfaces related to these types of SSDs, such as Serial ATA (SATA) and Non-Volatile Memory 

Express (NVMe), the form factor or physical shape, M.2 and U.2, as well as the application of these 

types of SSDs, have been investigated. SATA SSDs use a SATA interface and are mostly utilized in 

SATA-enabled PCs and laptops. Offered in 2.5" and 3.5" form factors, they follow the standard 5 V 

power supply and are generally budget-friendly options. NVMe SSDs employ Non-Volatile Memory 

Express that is attached to a PCI Express port. This allows them to attain faster read and write speeds 

and be used in servers, data analysis, and content creation in professional workstations. M.2 is a more 

compact version of the SATA SSDs that follow either a SATA interface for budget builds or an NVMe 

interface for gaming M.2 SSDs or professional M.2 SSDs. U.2 SSDs are 2.5" SSDs that employ a U.2 

port. This allows U.2 SSDs to maintain the bracketed 2.5" form factor and are generally more spacious 

than the PCIe-powered M.2 SSDs and slot into U.2 slots similarly to SATA SSDs. Utilized like NVMe 

SSDs, U.2 SSDs are typically used in enterprise and professional settings. The increasing popularity 

makes SSDs the preferred choice as an alternative to more mechanical hard drives. Fitted in laptops and 

desktops, from gaming PCs to office workstations to professional servers in data centers, SSDs have 

found their way into a multitude of product areas. Demanding high-speed data storage and redundancy 
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requirements, NAND SSDs are utilized in data center environments in RAID configurations. With 

NAND technology continuing to improve and hybrid consumer-ready solutions available, SSDs now 

also find application in consumer electronics and smartphones. Prices vary to a large degree. A 1 TB 

2.5" SSD will typically price anywhere between $ 35 and 120, depending on the product's attributes. 

Performance scales with costs. RAID configurations enable a user to place more cost-effective choices 

like SATA SSDs in parallel with innovative NVMe SSDs for fast storage growth. 

 

INPUT AND OUTPUT DEVICES 

A computer system consists of multiple components such as processing, storage, and communication 

devices that work together to perform calculations or process data. Moreover, a computer system also 

requires human-computer interaction, which is facilitated by a different range of input and output devices. 

Generally, the input devices are used to supply the input data to the computer system, which includes a 

different range of storage and processing devices. Similarly, the output devices are used to display the 

output of processed data and/or results from the processing devices. It depends on the device and the type 

of processing or task to be performed; a computer system can operate with or without output devices. It is 

important to have input and output devices to easily access the content and results. 
 

In computing, an input device is a piece of equipment used to provide data and control signals to an 

integrated computer system. This includes devices such as keyboards, mice, scanners, and digital cameras, 

which provide the user with more subtle control and the ability to work more intuitively with tight details. 

Some popular examples of human-activated input devices include keyboards, mice, smart card readers, 

touch screens, and microphones. Similarly, the computer system requires output devices in order to display 

the output from the processing or task performed by the whole computer system. It also depends on the 

output device and the task to be performed; a computer system can operate without an output device. Some 

popular output devices include speakers, monitors, and printers. A simple consideration can be used to 

select the proper input and output device for a task. Some input and output devices are commonly used in 

data centers, such as keyboards, mice, and monitors, while some are rarely used in routine operations, such 

as projectors and scanners. As technology continues to evolve and change at a rapid pace, these lists are 

changing every day, and multiple devices might serve as both input and output devices. For example, a 

notebook computer has a display monitor that serves as both an input and output device, and touchscreens 

and voice recognition systems have been developed to include this functionality as well. 
 

Keyboards and Mice 

More often than not, an individual’s first interaction with a computer system is through a tactile 

feedback device, or a keyboard. In addition to receiving that information, the other essential equipment 

is the input peripherals, such as a mouse. Whatever the emotional or cognitive state of the user, the 

input is important, and the computer has to process it and provide a response. A typical keyboard 

consists of an arrangement of buttons called “keys”, which are used to enter text or execute various 

other commands, or from which text can be copied into different applications. 
 

Many designs are available with different keyboard layouts. The mechanical keyboard with separate 

switches underneath the keys is slightly more expensive compared to a membrane keyboard, but the 

biggest advantage of using a mechanical keyboard is that it is durable and quite good for typing. The 

membrane keyboard, on the other hand, has three very thin plastic membranes printed or thermoformed 

with conductive lines already connected that meet at the bottom of the keyboard. However, such 

keyboards are cheaper and, because of this, are used a lot. The typical mouse comprises a left and right 

button and a center wheel, along with laser or optical mouse technology that detects motion relative to 

the desk surface. Also, a thumb-operated trackball mouse is available for users who cannot use a 

standard mouse due to functional impairment. While browsing through available designs, consideration 

should be given to comfort and ergonomics. These two factors play an important role in enhancing 

productivity because, to a significant extent, they determine the fatigue levels experienced by an 

individual during prolonged use of the input peripherals. The newer designs also tend to offer numerous 

benefits like wireless connection, programmable keys, and high resolution, and so on. The gaming 
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mouse is specially designed to improve comfort and enhance gaming experiences. Accounting for this, 

some users select input peripherals that seem more luxurious or offer more features to be future-ready. 

 

Monitors and Printers 

Monitors: A monitor is used for visual output. It comprises an electronic display unit, a console, and 

video demodulating components. A display is a device that produces a visual representation of 

information. The display of the monitor (also known as a screen) is composed of small colored dots 

called pixels. As per the electronic signals received, the pixels display the desired information in the 

form of images, videos, or text. The resolution of a monitor refers to the number of pixels that the 

monitor can display. Monitors are of two technologies: Cathode Ray Tube and Thin Film Transistor, 

Liquid Crystal Display, Light Emitting Diode, and Organic Light Emitting Diode. 

 

Printers: A printer is a machine that prints text or illustrations on paper. Printers need to be 

communicated with using computer languages. There are two types of printers: (1) Impact: Print head 

physically strikes the paper. Inkjet and laser printers are non-impact. (2) Thermal: Print head heats up 

and causes the paper to change color. Inkjet printers produce high-quality photographic images.  
 

The first consideration when selecting a monitor will be what it will be used for. If it is to be used for 

gaming, then it would involve high-resolution imagery and rapid frame rates. If it is to be used for 

professional graphics and video editing, the main specifications to look for would be display resolution 

and color accuracy. Some other considerations would be the amount of time spent using a computer, 

contrast, color, aspect ratio, response time, size, use, warranty, stand, connectors, and off-angle viewing. 
 

Printers would be selected based on the intended application. For example, a consumer would not 

normally buy a laser printer for photo printing. Size, quality, cartridge yield, cost per page, warranty, 

and warranty requirements are some more considerations. There are two important innovations in the 

field of display. These are: display resolution: Higher display resolution means that the pixels are 

smaller and not noticeable, greatly enhancing the user experience. Color accuracy: Traditionally, 

monitors used to support six bits per color, allowing up to 256 levels of RGB. Of late, we have 10-bit 

monitors, a total of 1.07 billion vivid colors, 64 times more than the display using 8-bit technology. 

These use a true 10-bit panel, which means there will not be any dithering when displaying 10-bit 

images. Advances in the area of printing technology include the development of sublimation printing, 

which has a number of advantages over traditional methods and is mainly used in fabric dyeing. 
 

MOTHERBOARD 

The motherboard is the main printed circuit board (PCB) in a computer. It is also referred to as the 

main board and is the central hub in the computer. A typical motherboard is designed to include a list 

of components and connect them using conductive traces. The motherboard forms a circuit that allows 

electricity to flow. The display, storage, memory, CPU, and other peripherals are connected via this 

motherboard and become part of the integrated system. The motherboard typically includes connectors 

for a processor, memory, buses, serial port, parallel port, USB, audio, network, PS/2, and more. These 

connectors allow system builders to customize and upgrade a system to meet specific needs. 

Motherboards come in different sizes that offer different layouts and configurations. The motherboard 

also includes chipsets that are a collection of chips rather than a single chip, like the CPU. Chipsets help 

control and handle the flow between computer components. Chipset choices can greatly affect system 

performance and compatibility. 
 

A motherboard will have a few power supply connections essential for proper computer hardware 

functionality. For onboard components (those that are essential to system functionality), there are power 

supply connections that are typically placed on the motherboard. For the external peripherals, the power 

supply is connected to all necessary devices. Electronic signals are sent to other peripheral devices 

through the ports of a motherboard. It makes the need for signal integrity to ensure that the product is 

fully functional. A motherboard is designed to be arranged with different components to build a 
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computer system. It is customizable to provide extra performance and functionality not offered by 

onboard products. The important components of the motherboard are listed with a focus on specific 

models. The mainboard layout is the sole focus of this analysis. All other parts function from the 

theoretical model presented so that the design of the motherboard can give an option for various 

transceivers whose purpose is to send the signal in different directions. 

 

Chipsets 

A chipset has two main functions: first, it transfers data between the processor and the other 

components of a motherboard, and secondly, it provides circuits to interface all the peripherals to the 

central processing unit. These are non-replaceable chips located on a motherboard. Different 

motherboard chipsets can have different features and capabilities. There are two types of chipsets 

available in the market, i.e., northbridge and southbridge. Northbridge chipsets are high-speed 

connectors between the processor and the memory, whereas the southbridge chipsets are slower than 

northbridge chipsets, but they maintain the data signals on the inputs and outputs from the motherboard. 

 

The technical advances in computer technology have led to the replacement of northbridge chipsets 

with the GPU in the processor, and this modification has decreased memory latency, with the memory 

controller becoming integrated into the CPU. Most of the newly designed motherboards sold today do 

not contain a northbridge chipset. Likewise, the southbridge chipset has a USB connection center, 

although USB ports are now also situated on the processor itself. New chipsets support 20 GB/s DIMM 

operation and can hold up to 15 storage devices on six individual storage links. The high-speed links 

also enable the FPGAs to cache the information to be processed inside the chipset. There are two types 

of chipsets, i.e., integrated chipset and discrete chipset. Different manufacturers are available in the 

market that supply the chipsets for modern computers. New chipsets are made available by the 

manufacturers that can be incorporated into new technologies. It is important to keep these chipset 

drivers up-to-the-minute because compatibility issues between hardware and firmware could lead to 

hardware problems, such as graphical issues. If the chipset drivers are not maintained up to date, it can 

cause system improvements, but for the system to function smoothly with no issues, keeping the chipset 

drivers up-to-the-minute is more important. 

 

GRAPHICS PROCESSING UNIT (GPU) 

The Graphics Processing Unit is the cornerstone of rendering images and video in movies and video 

games on a computer. There are two types of GPUs: integrated and dedicated. Integrated GPUs reside 

in the CPU or processor and provide entry-level graphics. Dedicated GPUs, as the name suggests, are 

separate cards or parts on a motherboard with a dedicated and new way of rendering information without 

using resources from the CPU. Most low-power laptops will contain an integrated GPU or combined 

AMD APU for good web browsing, productivity applications, and broadcasting a screen. Those who 

want better performance for gaming and productivity should consider a dedicated GPU. Many GPU 

manufacturers ship their GPU models with varying amounts of video memory. Memory architecture in 

GPUs also varies as it can be DDR4, GDDR5, GDDR6, or GDDR7 with increasing bandwidths, and 

having a GPU with dedicated memory is preferred. 
 

A GPU is essentially a special microprocessor that is extremely powerful at interpreting and 

executing tasks like ray tracing or quickly decoding highly compressed video. These chips are made of 

many smaller but powerful microprocessors, or functional units. These functional units can add, 

multiply, or perform specialized operations such as blending textures, which are called render output 

units and on-board dedicated video transcoding engines. Modern GPUs contain hundreds, sometimes 

thousands, of processor cores to handle and prioritize multiple tasks that are only tangentially related 

or that need to be performed in a specific sequence for the image to display properly. The main way of 

measuring GPU performance is the number of frames per second (FPS) at which a GPU has a dual-core 

speed or G3D rating. This can be further tested and compared in different software suites and 

commercial benchmarking software in one place. 
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Greater numbers of GPU cores and associated compute power and video memory will allow your 

GPU to handle more detail, and therefore higher resolutions, with better performance. A good GPU, 

when playing a game, can render 1080p at 60+ FPS at 'ultra' settings or play an entry-level non-3D 

CAD application effortlessly. Modern GPUs can use three different cores including tensor cores/RT 

compute cores for ray tracing, shading cores for shading, and texture units for mapping. Together with 

dedicated AI and software, these three cores can seriously boost image and video performance. Ray 

tracing has also seen a ramped-up iteration of development as certain manufacturers popularized their 

GPUs that can boost rendering using carefully calculated beams of light. Finally, GPUs can be the 

difference between a system that is lightning-fast and just barely able to keep up, as modern and older 

integrated graphics come with different abilities and power consumptions. Your GPU choice can 

dramatically impact the purchase of system memory as well to keep your applications fluid. 

 

CONCLUSION 

In conclusion, computer hardware is the foundation upon which all software and applications 

function, making it essential to understand its components and capabilities. Each component, from the 

CPU and memory to storage devices and peripherals, significantly influences a system's speed, 

efficiency, and overall performance. As hardware technology progresses, users gain access to more 

powerful, energy-efficient, and dependable devices. 

 

By becoming familiar with hardware basics, users can effectively troubleshoot issues, ensure 

compatibility when upgrading, and make informed decisions about their computing needs. Whether for 

personal use or professional applications, a solid understanding of hardware is key to optimizing 

performance, extending the lifespan of devices, and keeping pace with the rapid changes in the tech 

landscape. Mastery of these elements allows individuals and businesses to harness the full potential of 

modern computers while staying prepared for future innovations. 
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