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INTRODUCTION 

Welcome to Build Your Own Gaming Computer: A Step-by-Step Illustrated Guide to Assembling the Ultimate High-Performance PC. 



In this book you will learn how to build your own personal computer (PC) through an easy, clear step-by-step process. From choosing components to the final assembly process, following these illustrated steps will enable you to achieve the performance you want from any computer. 



The intent is to make the entire process as informative and simple as possible, whether you are a first time builder or a veteran who just wants a refresher. What follows below are practical, realworld steps and strategies based on my own years of researching and successfully building PCs that I and my family still use today. 



Thank you for purchasing this guide and enjoy your new build. 



 




PART 1: THE BASICS 

1.What’s Inside A Computer? 

Before you build or even begin shopping for your new PC, you are going to need to have some understanding of the various components that make up a computer and allow it to function as you want it to. Here is a list of parts and components that all computers require to operate on a basic level: 

1.  Motherboard 

2.  Case 

3.  Central Processing Unit (CPU) 

4.  Memory (RAM) 

5.  Storage Drive (HDD, SSD) 

6.  Graphics Processing Unit (GPU), discrete or integrated 7.  Cooling 

8.  Power Supply 

9.  Operating System (OS) 

10. Monitor 

11. Mouse 

12. Keyboard 

13. Sound Interface (headset, earbuds, speakers)  

You’ll notice there are things not on the list, for example CD, DVD, or Blu-ray (optical) drives. These components are usually addons and aren’t essential to the fundamental operation of a PC. Additionally, you can typically download anything you might need from the Internet or a flash drive, so this shifts these items into the “optional” category. 
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2. What do you need? 

The first step when building any computer is determining your needs. Having a clear idea of what you’re going to be using your system for is important to ensuring that you purchase the correct components. The more specific you can be in your expectations for your new computer, the better you can tailor your build. In addition, being aware of your needs will allow you to spend less in some areas and more in others, while still remaining within your budget. 



How do you determine your needs and more importantly, set a budget? Start by asking yourself these questions:  

  What’s the most I’m willing to spend? 

  Will I be using external speakers or a headset? 

  Is an optical drive essential to my needs? 

  Do I want a Bluetooth-enabled system? 

  What type of games do I most often play? 

  How many monitors do I need? 

  Am I planning to stream online? 

  Will I be doing a lot of video editing? 



Another good way to begin is by looking at the recommended specifications (specs) for the games you are or will be playing, and the programs you’ll be using. This will provide you with a guideline for achieving a smooth user end experience on medium settings. 



Now, for the true benefit of building a PC rather than buying a prebuilt one: only you know exactly what you need and where best to spend your budget. Not only will you save money, you’ll be able to better allocate your budget for maximum performance and benefit. A good build can last five or more years, permitting you to play even the top-rated, most resource-intensive games with just minor upgrades along the way. 
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PART 2: COMPONENT SHOPPING   

In this section, we’ll cover the optimum order in which to research parts. The order in which you investigate and price out components matters, as you don’t want to encounter any compatibility issues when making final buying decisions. 

Pro-Tip: 



Create a build list or spreadsheet 

to help you stay organized, keep 

track of your choices, and ensure 

you have no compatibility issues. 





Now that you’ve determined your budget and what you’re looking to achieve with your PC, you can start your component research. This portion of the build process can seem overwhelming at first, however, that’s why we prepared for it in the previous section. 

Stick to your budget and remember – you can upgrade specific parts as your needs change in the future. 



Researching components doesn’t have to be a chore. Many retailers today offer sidebyside comparisons detailing specs, performance, and price. Here are two popular sites to help you get started: 

  Newegg.com 

  TigerDirect.com 
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1. Motherboard 

The motherboard is what connects everything together. It’s the platform that all of the other components attach to and will determine how powerful your system is. 

Step one is figuring out the form factor – or size – of your motherboard, as there are a variety of sizes to choose from: 

  Extended ATX: the largest motherboard size, may have up to eight slots for holding RAM 

  ATX: the most common motherboard size; typically, has up to four RAM slots 

  Micro-ATX: ideal for smaller cases and nongaming builds; usually equipped with two RAM slots 

  Mini-ITX: the smallest of the four motherboard types; commonly found in compact builds and generally offers two RAM slots 
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Motherboards come with an array of options and features. The most important elements are RAM slot types and speeds, the kind of storage that is supported, and the type of interface, PCI Express (PCIe) or Serial ATA (SATA) that’s required. Pay close attention to the motherboard's chipset and CPU socket type, as these will dictate the type of CPU you will need. Though the most common popular CPU brands are Intel® or AMD®, there are other manufacturers out there to choose from. Just be sure to research CPU 

makers very carefully to forestall any future compatibility or support issues. 



As you do your research, you’ll find yourself starting to develop preferences for various options and can refine your choices accordingly. 



Aside from the fundamental features, other options tend to be based more on need, budget, convenience, and future upgrades. An example of this is choosing between Bluetooth or wireless functionality. There’s nothing wrong with skipping unnecessary frills to shift budget to a performance area. Remember – ultimately, only you know what it is you want from and will be doing with your PC. 



By selecting a motherboard based on the features you want and the power you need, shopping for a case will become easier. You will already have your form factor, dimensions, and a good idea of how much space you’ll need for cooling. 



2. Case 

Of all the components, the case is typically – but not always – one of the least expensive. This is also where the manufacturers dimensions and form factor information from your motherboard come into play. 
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You’ll need to consider where you’re physically 

going to put the computer and whether or not 

Pro-Tip: 



premium case features are worth splurging on. 

If you’re a newer builder, going 

with a full- or mid-tower case will 

Why? Because you don’t want to spend your 

make for an easier, faster, and 

budget on a case with a fancy glass side panel if 

more successful build. 

your computer is just going to be tucked beneath 

a desk or turned away from view. 



While researching, pay extra attention to what physically comes in the box because it could help preserve your budget. For example, some cases come equipped with cooling fans where others may require fans to be purchased separately. 



Typical case sizes include full-tower, mid-tower, and mini-tower. These are generally based on motherboard sizes, but it’s important to note exterior case dimensions are not standardized among manufacturers and come in all shapes and sizes. 



If you’re not sure what case size you need, checking the manufacturers’ 

recommendations and requirements for your motherboard will help you to select the right one. Here’s a breakdown of each of the three case sizes: Full-tower cases 

Full-tower cases fit both Extended-ATX and standard ATX motherboards. Most measure between 22-24 inches tall, 18-20 inches long and 8 inches or more wide. You’ll most likely want to choose this case size if you plan on using more than one video card, large amounts of storage, or want to install a more extensive cooling system. 
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Mid-tower cases 

Mid-tower cases fit standard full-size ATX motherboards. It’s also the most common case size and is usually sufficient room for a good build. Though dimensions can vary quite a bit, they frequently measure between 18 -20 inches tall, 17 -20 inches long, and 6-8 inches wide. 



Mini-tower cases 

Mini-tower cases are compact but generally fit a variety of smaller motherboards. 

Because of their slim size, it can be challenging to fit anything but the most basic components into these cases. 



The critical factors when buying a case are efficient air flow and room for adequate cooling. This is 

especially true if you plan on configuring your PC’s hardware to operate faster than certified by the 

manufacturer, a process known as overclocking. 



Pay particular attention to where your case will be placed. You want to avoid placing it in a way that limits air flow. Even if you decide to go with liquid cooling, your system will still need as much unrestricted air flow as it can get. 



One of the more fun aspects of case shopping is aesthetic appeal and exploring upgraded options. If you have room in your budget to do so, think about adding more fans, some fun lighting elements, removable storage bins, tool-free bays, and cable management options. 
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On the flip side, the case is the one area you can save on budget if you go for a minimalist approach. Most case options don’t have a noticeable impact on performance. 



Case buying do’s and don’ts to keep in mind: 

  Do browse the many options out there 

  Do create multiple build scenarios to see which fits best 

  Do have fun with the process 

  Don’t stress too much, as your case doesn’t impact performance as much as other components do  

  Don’t buy a case that’s too small if you think you may want to upgrade in the future 3. Central processing unit (CPU) 

The CPU or processor is the brain of your computer. When an application is running, it sends a list of instructions to the CPU. The CPU performs each instruction and sends signals to other components letting them know when to perform a task. 
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The two key performance metrics in choosing the right CPU for your needs are clock speed and core count. 



Clock speed 

A measure of how fast the CPU is performing each instruction, clock speed is typically shown in gigahertz (GHz) and the higher the number the faster it will be. Ideally, you want to look for a range of 3.0 to 5.0 Ghz (overclocked). 



Core count 

The core count tells you how many processors the CPU has. Or to put it another way, it’s an indication of how many instructions the CPU can perform at the same time. Core count can be tricky as some games and applications can lack multi-core support, so do double-check the software you will be using. More cores are helpful when you start performing multiple tasks simultaneously like gaming while streaming or recording. 

Having more cores is better, but it’s also more expensive. 



Some CPUs have hyper-threading, allowing each core to run multiple threads. Think of it as doubling the number of cores you have available. This can improve performance, but only if the program you’re running supports it. 



If you are planning on overclocking your CPU, you will need to make sure you purchase an “unlocked” CPU. Intel® adds the letter “k” to its processors that can be overclocked whereas most AMD Ryzen™ CPUs come unlocked. 



Be sure to choose a CPU that matches your motherboards socket and chipset and again, remember to check the manufacturer’s compatibility list. 
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4. Memory (RAM) 

If the CPU is your computer’s brain, then Random Access Memory (RAM) is its short-term memory. It’s easier and faster to access than long-term memory from storage devices like your hard drive or solid-state drive (SSD). 



Your computer’s RAM is where temporary data 

that’s being actively used is stored. Having too little RAM will negatively affect performance, but having 

too much delivers no added benefit. So, the key is 

to find the right balance based on your usage. 



Double Data Rate Synchronous Dynamic Random Access Memory…that’s quite the mouthful, isn’t it? It’s far easier to refer to it by its industry standard acronym, DDR 

SDRAM. The term “DDR” is usually followed by a # symbol, signifying the generation identifier. For example, DDR2/DDR3/DDR4. 



DDR4 is the current standard for gaming at the time of this writing. It’s customarily purchased in sets of two or four (e.g., “2x16GB” or “4x8GB”). Checking to see how many memory slots your motherboard has available will allow you to plan for the future. 



For gaming, RAM speed and capacity are the most important things to consider. 

Generally, today’s average gaming PCs requires between 8GB and 32GB of RAM. 

Reviewing the recommended specs for your games and other applications are a good place to begin, but I find 16GB to be a good amount of RAM to start off with. 



DDR4 RAM starts around the 2400 mhz mark and can climb to in excess of 6000mhz. 

Anything beyond 3600 is usually considered overkill and requires a significant investment. 

Look for RAM that supports Intel Extreme Memory Profile (Intel XMP®), as this makes overclocking simple with predefined and tested profiles that are stable, from the BIOS. 
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The most critical factor when shopping for RAM is determining what your motherboard and processor can support. RAM that is faster than what your system supports will be automatically slowed down (downclocked) for compatibility, resulting in wasted budget. 



Finally, if your budget has room for aesthetics, some RAM modules do incorporate RGB 

lighting. While it looks neat, it also offers no performance improvement. 

5. Storage (HDD/SSD/NVMe) 

There are two main types of storage, hard disk drives (HDDs) and SSDs: 

●  HDDs these store data mechanically, resulting in slower operation. The most common HDD size for desktop PCs is 3.5 inches. 

●  SSDs use flash memory, similar to a USB flash drive, but are more reliable and faster. These devices use integrated processors to access and store data and are immune to mechanical failure since they have no moving parts. SSDs are more expensive per gigabyte (GB) than hard drives and come in either SATA or NVM 

Express® (NVMe®) protocols. 





It is no longer recommended to use HDDs to run today’s games and applications, as they boot and execute games and applications far slower than SSDs. The best use for HDDs is as cost efficient extra storage in a high-end system. 
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SSD transfer and boot rates are 

much faster than HDDs but slower 

than NVMe. They are reliable, noise 

free and smaller than HDDs .If you 

are looking for a solid middle of the 

road option with a good price, start 

here. 



NVMe is the industry’s newest interface. The main difference between NVMe and SATA is that it draws on your motherboard’s PCI Express® (PCIe®) interface to achieve noticeably faster boot and transfer speeds via an M.2 slot, rather than a cable from the device to the motherboard. To take advantage of PCIe’s benefits, you’ll need a motherboard with at least one M.2 slot. Be sure to check compatibility with your motherboard specifications regarding speeds and slots. 



It’s recommended that you have at least 250GB of storage from an SSD, allowing you to run your computer’s operating system, several games, and most of your daily tasks at blazing fast speed. At the time of this writing, you can buy 500GB of SSD storage for approximately $150 USD. However, if you need additional storage, then that you can save budget by adding more in the form of less-expensive HDDs. This is the most popular option among users who have high storage demands. 
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6. Graphics Processing Unit (GPU) 

Commonly referred to as video or graphics cards, there are two types of GPUs: discrete and integrated. Nearly all current-generation motherboards support integrated graphics processors. They are significantly less powerful than discrete GPUs and are often not up to the job of running graphic-intensive applications or games. They are however, adequate for PCs performing minimal tasks such as surfing the web or doing homework. 



Discrete graphic cards are large, powerful, and plug into your motherboard via a PCIe slot. They come with their own video memory and frequently have their own cooling system. A discrete graphics card is a must-have for playing any of today’s graphics-heavy games and applications. You‘ll want to look for cards that produce consistent frame rates at the resolution and refresh rate of your monitor. If you’re intending to use Virtual Reality (VR) applications or games, you need to shoot for a consistent rate of at least 90 

frames per second (fps). 
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Again, start with your game or applications recommended specs to get a baseline. I recommend looking for a card with at least 8GB or more for 1080p, and 12GB or more for 4k resolution. Matching your monitor’s refresh rate and resolution is important – don’t overspend on a high-end card that can run at 4k resolution and 144mhz if you’re going to be attaching it to a 60mhz monitor. Clock speed, the number of cores, and memory speed are important and must work together as a total package. 



Form factor is crucial, as you need to ensure you have adequate room in your case for your card. Cards can take up single or multiple PCIe slots, or block other slots based on thickness and cooling. Therefore, it’s imperative to carefully consider each of these aspects – length, height, thickness, and cooling. Make sure to compare your motherboard’s slots against your case’s dimensions. 



During research you may see references to Scalable Link Interface (SLI™) or CrossFire™. This technology enables the linking of two video cards together, allowing them to share the workload. If you choose to go this route, be aware you’ll need to purchase two identical, SLI / CrossFire enabled video cards. Typically, two video cards are required only for the most extreme situations. 



Take note of the system requirements – sometimes referred to as thermal design power – as this will inform you in terms of wattage the amount of power the card needs to operate. 



The biggest gotcha to be on the lookout for is overspending. Graphics card pricing can get out of hand quickly, so do your research. 
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7. Cooling (Processor/Case) 

There are two primary ways to cool your computer: by liquid or air. 

●  Liquid cooling uses a closed loop filled with coolant to transfer heat as it moves over the baseplate sitting on top of your CPU, and then to a radiator that is exposed to moving air via fans. It’s more expensive than air cooling but is also more efficient. 





●  Air cooling uses heat pipes connected to a baseplate sitting on top of your CPU to direct heat to a heat sink that’s elevated from the motherboard. The heat sink uses fins specially designed to absorb the heat and a fan to push the heat away from the heat sink. 



The choice for CPU cooling isn’t terribly complicated. Really, it all boils down to budget and application. Some CPUs are sold with a base air cooler that will adequately cool in normal conditions, so read through your CPU’s packaging to determine if you actually need to buy one. If it doesn’t come with one or you want to overclock a bit, a good aftermarket air cooler will get the job done. However, if you’re a serious overclocker, you will probably want to go with liquid cooling. 



In addition, liquid cooling has multiple advantages over air cooling. It’s quieter, does a better job of cooling even if it’s not needed, and will usually allow you to overclock to much greater levels. And as an added bonus, it often comes with lighting options that make for some fantastic eye-candy. 
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When shopping for an aftermarket cooler, make sure to purchase one that is tailored to your CPU. Pay special attention to its dimensions or footprint, as preferably, you don’t want to block any of your RAM or expansion slots. But if it does block these slots, you’ll need to see whether the component it’s blocking can be installed first and still fit with your cooler in place. 



Where case cooling is concerned, consult the case you want to purchase and see what cooling it comes with. If you need more fans, all you need to do is buy the appropriate size to fill the slot in the case. When shopping for fans, your key considerations are going to be noise level, longevity, and lighting. 

8. Power Supply (PSU) 

Picking the right power supply may not be the most exciting thing in the world, but it is important and can help contribute to a lifetime of reliability. 
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The best power supply for your computer is going to be the one that provides the right wattage to all components simultaneously, while not going over by too much. Manually calculating this is fairly easy; just multiply the total amps of all your components by the total volts of the same components to get the total watts you’ll need. An even easier method however, is to search the web for free tools that will perform this calculation for you. Gather your complete list of components, then use an online power supply calculator like this one:  

  https://www.newegg.com/tools/powersupplycalculator Performing this calculation will ensure you don’t purchase a power supply bigger than your actual needs, thereby saving you money. Since I recommend keeping any future upgrades in mind, stepping up to the nearest wattage level can be a wise decision for the longer term. 



Don’t forget to consult your case dimensions to ensure you’re purchasing a power supply that will fit in its designated spot. 



Power supplies have six levels of efficiency certifications, ranging from 80 PLUS™ - 80 

PLUS Titanium™. You’ll want to choose the one that best matches your desired efficiency and budget. And remember – the higher the efficiency rating, the more it can help reduce your electricity bill. 

9. Operating System (OS) 

Before you even think about assembling your PC, you should purchase and/or prepare your operating system of choice, especially if you’re upgrading an existing system. The most common way of doing this is to prepare a flash drive with the installer to use once assembly is complete. Be wary of purchasing digital keys from untrusted/unknown sites to avoid malware, and please, never pirate your software. 
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The two most common operating systems are Microsoft® Windows® and Linux®. 

Windows, a proprietary OS, is the most used by far. It’s available in two baseline editions, Home and Pro. 



Linux is an open source OS that’s available in a wide variety of editions from various distributors. As an open source OS, Linux is free but has a much steeper learning curve than Windows. If you’re an advanced computer user, Linux is worth checking out. If that’s not you, then I recommend using Windows. You can find more information on both systems at the links below: 

  Windows.com 

  Linux.com 

10. Peripherals 

Rounding out your new build means adding one or more monitors, a keyboard, and mouse. While these peripherals will be based mostly on personal preference, it’s important to keep build balance in mind when purchasing each one. For example, don’t buy a 1080p 60hz monitor if you bought components that can run 4k resolution and 144 frames per second, because you won’t be taking full advantage of your hardware’s capabilities. 

11. Tools 

You will need tools to assemble your new PC. Some of these you may already have; others you may not. Having all of the necessary tools ready and at hand will prevent delays and frustration as you’re assembling your new system. 
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Here is a list of the tools every builder should have available: 



  Screwdrivers: you’ll need a Phillips head #2 

for nearly everything. However, if you’re 

Pro-Tip: 

installing an M.2 device, you’ll also need a 



Phillips head #0. 

Use magnetic tip screwdrivers to 

avoid the headache of dropping 



screws into your new build. 

  Antistatic wristwrap: while this isn’t 

completely necessary, it serves as extra 

insurance against accidentally discharging 

static while assembling. Static electricity can damage your new components, and as these wraps are inexpensive, it’s worth it to be safe rather than sorry. 



  Cable management ties, twist-ties, or Velcro®: having these on hand will keep cabling tidy and organized. Some components may come with a variety of these in the box; check the contents of the box before you are done shopping to see if they’re included or require a separate purchase. 



  Organization system: you’ll need a way to keep the various screws, ties, cables, and manuals you need organized during the assembly process. Nearly any container will work, just do make sure you have enough room to neatly hold everything you need. 



  Cutting tools: scissors or cutting pliers for clipping ties and opening packages. 



  Thermal paste: thermal paste eliminates air gaps to maximize heat transfer and dissipation. You’ll need this to install your cooler – regardless of type – onto your processor. To verify if your cooler or your processor came with thermal paste, check the list of contents in the box. If it’s not included or you prefer a specific brand, it’s a relatively inexpensive buy. 

PART 3: INSTALLATION/ ASSEMBLY   

Assembling your new PC is neither as scary as it seems nor does it require as much technical skill as you may think. It’s simply a process of steps completed in a particular order. If you follow these instructions in the order provided, you’ll be able to successfully complete any build. 
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First, find a well-lit, large, and flat surface to reduce the potential for static discharge. 

One important thing to keep in mind is that you shouldn’t be standing in a carpeted area. 

Gather those previously listed tools, your organizational system, and get ready to begin. 

1. Installing the CPU 

Remove your motherboard from its packaging and carefully place it on your work surface. Locate the CPU socket, which should be covered with a protective cap. In one corner of the plastic cap or on the socket itself, you should see a small arrow. Take note of where this arrow is, as you’ll need to refer back to it in a moment. 

CPU socket with the retention cap closed and lever locked Page | 20 
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Next to the CPU socket should be a small metal retention lever. Press down on lever, gently pull it to the side, and swing it up to open the socket tray. Don’t be surprised if this requires a bit of force. Don’t remove the protective cap just yet. 

The retention lever in the 

The lever pulled all the way back and 

unlocked position 

the retention cap fully open 



Open your CPU’s box and remove it from the protective packaging. Be extremely cautious while handling the CPU. Avoid touching the pins on the bottom of the processor, as well as the socket and the top of processor itself, as your fingers could add dirt or oil to them. Hold the chip carefully by its sides. 



When you are ready to seat the CPU, remove the plastic cap protecting the motherboard’s socket. You don’t need to remove the plastic cap on the CPU; it’s there to protect your CPU while handling it and should pop off from the tension of the installation. 

IMPORTANT: 

The CPU only fits one way, by aligning the arrows of the motherboard and the CPU and does not require any force. You can however, gently move it around in order to help seat it. 
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In one corner of the processor, you should see an arrow. Line this up with the arrow you have already located on the motherboard and gently place the CPU onto the socket, adjusting as needed. 

Seating the CPU on the motherboard socket 



Once your CPU has been seated, lower the retention cap and lever slowly. Ensure the retention cap is properly placed under the screw on the opposite end of the hinge. 





Retention cap is lowered 

Fastening the locking lever 

and properly placed 
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Once you’re certain everything is in the correct position, lower the lever down, which should cause the CPU’s protective cap to pop off. Continue to push it back into place and lock it. Lowering the lever and locking it may require a bit of force, however seating the CPU will not. 



2. Optional M.2 installation 

If you purchased any component that requires an M.2 slot, now is the best time to install them. 

NVMe drive installed on a motherboard 



First locate the correct M.2 slot, a small horizontal slot with a tiny screw across from it. 

If you’re having issues with locating it or are unsure which slots to use, consult the manufacturer’s manuals that came with both your motherboard and the device you are trying to install. Slots and speeds will vary from motherboard to motherboard. 



Remove the tiny screw using your Philips #0 screwdriver, being careful to not drop the screw. Remove the cover and set it and the screw aside. 
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Slide the M.2 device gently into the slot. When fully seated, it will stand off the motherboard at an angle, almost as if it’s spring loaded. Push the device gently down and replace the screw to hold it into position. Be sure not to over-tighten the screw, you only need it to be snug. 

3. Installing the CPU Cooler 

Some CPU coolers require a backing plate. The motherboard may have a preinstalled backing plate and may need to be removed if your cooler doesn’t need it. It can also be replaced with the one that came with your cooler. In either case, consult the manuals for both your motherboard and cooler for specific instructions according to your application. 



Next, determine if your cooler came with preapplied thermal paste on the surface that sits on top of the CPU. If preapplied, there should be no need to apply any additional paste. If your cooler does not have thermal paste preapplied, you will need to manually apply it before you seat the cooler atop the CPU. 





Thermal paste applicator 
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To manually apply the paste, first squeeze a small amount onto a scrap piece of paper or cardboard, to ensure it doesn’t come out in one big, messy glob. Next, squeeze a small dot, no larger than approximately the size of a grain of rice onto the middle of the CPU. 



Thermal paste applied to a CPU 



Now, install the cooler according to your manufacturer's instructions. The pressure of installing the cooler will spread the thermal paste between the two surfaces. If the paste doesn’t spread as you expected or you find you have excess paste, don’t panic. You can always clean the paste from all components, reapply, and install again. 



To remove thermal paste, use rubbing alcohol and a lint-free cloth. A paper towel will work in a pinch if you don’t have a lint-free cloth, but the cloth is a much better choice. 
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When attaching the cooler, tighten any fasteners in a cross pattern. For example, top left followed by bottom right and so forth until all fasteners are secured. 

Attaching hardware on the cooler’s backing plate 



Be cautious while handling and flipping your motherboard over. Avoid touching anything with your tools except for the cooler fasteners. Again, snug these down and don’t over-tighten. 

4. Installing the RAM 

Now, it’s time to install your memory modules, commonly called “sticks” of RAM. First locate and determine how many RAM slots your motherboard is equipped with. Most motherboards will have either two or four slots available. 
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If you plan to fill all the RAM slots, continue with installation. If you're not, you’ll need to refer back to your motherboard’s manual to find the correct configuration, as some motherboards have slots that take priority if you are not using all of them. Once you know the correct configuration for your motherboard, you can install your RAM in the proper slots. 



RAM slots have one side that is stationary and another that’s designed to “lock” on to each module when it is fully seated. If you can set your slot’s lock in the open position, be sure to do so now. 

Note the locking tabs at the top of the RAM slots 



Both the modules and slots have a corresponding notch. Correctly orient the module to the RAM slot and firmly seat it. When done properly, the “lock” on the motherboard will usually make a distinct clicking sound. Verify that your RAM is fully seated and locked in. 
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This may require some physical force the first time, just be sure everything is aligned properly before applying any pressure and fully seating the RAM. 

Aligning and ensuring the 

Fully seating the RAM until 

RAM is in the correct slots 

it locks into place 



Most common initial startup issues come from RAM modules that haven’t been fully seated, so take your time and double check your installation. It’ll save you valuable time 5. Installing the Motherboard 

Before you mount your motherboard to the case, you need to make sure you have your standoffs installed in the correct configuration. Standoffs are screws that screw into your case but also have an end that another screw can fit into. Consult both your case and motherboard manuals to determine how many screws you’ll need and what the correct placement is for your application. 
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Example of a standoff 



You don’t need to install extra unnecessary standoffs. Some cases will come with the standoffs preinstalled. If this applies to your case, check to see that they’re in the proper configuration or if not, go ahead and make any changes that might be needed. 
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Standoffs in the correct pattern for the motherboard This is also a good time to take off all of your case’s removable panels. This will make assembly easier, help with cable management, and give you room to work in. 



If your motherboard's Input/Output (I/O) shield comes attached, you’ll need to remove it. An I/O shield is a simple sheet of metal with cutouts for the various motherboards ports in the back of the case. 
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Motherboard I/O shield 



Once removed, locate and orient it to the slot in your case. Make sure it is correctly positioned and snap it in place. 





Pro-Tip: 



I/O shields often have sharp 

edges, so watch your fingers! 
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Aligning the I/O shield 



















Watch the sharp edges when snapping the I/O shield into place Page | 32 
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Lay your case carefully on its side with the standoffs facing toward you. Then, set the motherboard into place by aligning it with the I/O shield first. Be aware of and pay attention to any spring-loaded detent tabs, tabs that are used to aid in positioning, which may be incorporated. It’s important that you do not allow your motherboard to drag across the standoffs. 

Installing the motherboard 



Once your motherboard is in the correct position, mount the first screw. This should be the center screw and requires a Phillips #2 screwdriver. Do not over-tighten; as before, these screws only need to fit snuggly. Fill all available screw holes and snug them down. 



A full-size ATX motherboard typically has 9 screws, but do consult your manual to confirm the number your motherboard requires. Take your time and verify that each of the screw holes is filled. 
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Plugging the cooler into the CPU fan slot 

At this time, you should go ahead and connect any case cooling fans to your motherboard, as long as that won’t impede your work. Though these fan connections are usually marked on the motherboard in tiny print, you should consult your motherboard’s manual to determine where each individual fan type should be connected. 
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Front panel block with case wires 

Plugging the front panel block into 

attached 

the motherboard 





It’s also time to connect any front panel wires for your case’s various options, such as the power button, audio/microphone ports, USB, motherboard speaker, and so forth. 

Refer to your motherboard’s manual on which pins these should plug into. Most motherboards will come with a “block” so you can make these connections outside of the case, then simply plug it in when done. 



6. Install the Power Supply 

Look at your case to determine where your power supply is supposed to be mounted. 

Remove any guards, backing plates, screws as needed. Next, if you purchased a modular unit, unpack your power supply and set the cables aside. Orient your power supply according to the options your case has and attach it using the hardware provided. 



Connect the power supply to your motherboard. There are two main electrical connections: an 8-pin CPU connection near the top of your motherboard, and a 24-pin connection from the side, usually facing the front of the case. 
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Setting and mounting the power supply in place 

Cable management is important, so now is the time to do a little tidying up, depending on your case’s options. Be sure to look at all your documentations and identify which cable goes to each component and where. You should now start routing them in the manner you feel looks and fits best, and add zip or twist-ties, or Velcro as needed. 

7. Installing Storage Devices 

Every case is different when it comes to storage bays, so inspect your case to see what type and number it has. You should be able to locate a stack of bays in different sizes somewhere within your case. Your bays may have metal brackets with screws, or plastic switches that are tool-free. 



Storage commonly comes in two sizes, 3.5 inches for HDDs and 2.5 inches for HHDs and SSDs, but your case may include one or more larger-sized bays. These are for larger optical drives typically mounted near the top front of your case. 
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Identify the place you want to mount your storage device, then select the correct bay based on its size. Consult your case and storage device documentation. 

Mounting an SSD in its bracket 

If your case has one or more tool-free bays, simply unlatch your chosen bay and slide it out to mount your storage drive. When done just slide it back until it latches or clicks. If your case doesn’t have tool-free bays, you should see a metal bracket. Slide your device into the bay and use the screws provided with your case or device to secure it. 



Once all drives are installed, connect them to your motherboard using the SATA cable provided either with your motherboard or drive. Consult your motherboard’s manual to determine which SATA port your device needs to connect to, as some may have different speeds or priorities. 



Next, connect your device to the power cable coming from either the power supply or one that was provided with your device, whichever applies. 
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At this point, if you have other components such as lighting or fans that also need to be plugged in, go ahead and connect them. Do consult each component’s documentation to ensure everything is plugged in properly. 

8. Installing the GPU 

Unpack your graphics card box, and review both the manual and any other items, such as optional cords. Determine and locate the correct slot that your card will be using. This should be a PCIe x16 slot on your motherboard; it will likely be the longest slot and may even be a different color than the other slots. 





Example of a PCIe x16 slot on a motherboard 
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If your motherboard has more than one PCIe x16 slot, check the manual to see if one slot takes priority over another. If any slot can be used, choose a slot to place your card based on where your other components are installed. You want your video card to have adequate room for air circulation, which will not only help with keeping it cool, but give you a clean look when finished. 



Depending on design, you may need to remove some of the I/O covers at the back of the case. The I/O covers are small, flat shields covering your case’s expansion slots, and are typically held in place by a single screw. 



Some GPUs will require more slots than others. Unscrew the I/O covers from the lower inside of your case, and remove those covers fitting your video card to allow access to its feature ports. Remember – these covers can have sharp edges, so watch your fingers! 



Removing a rear I/O expansion cover  

Expansion cover after removal 
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Remove your GPU from its packaging. Align it with the PCIe x16 slot and the rear retention bracket, which is the part of the case where you unscrewed your I/O covers. 

Gently push it into the slot until, as with your RAM, you hear a click indicating that it is properly seated. 

Aligning and seating the video card 



Once your video card is fully seated, you can secure it to the retention bracket with the screw that held the I/O shield you removed earlier. 
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Consult your graphics card’s documentation to determine whether your GPU requires secondary power. If it does, go ahead and connect it to the power supply. 





A graphics card attached to the power supply 

Pro-Tip: 



Once everything is connected, 

do another cable management 

sweep to ensure it’s all 

organized, clean, and attractive 
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9. Connecting Peripherals 

You’re now ready to connect all of the peripheral devices to the back of your PC, according to the various slots they fit. This includes keyboards, mice, headsets / speakers 

/ microphones, monitor(s), power supply wall cord, wireless antenna, and Ethernet cables. 



Be sure to consult all of your manuals if there are multiple different and/or color-coded spots to plug your peripheral devices into. 




PART 4: FIRST STARTUP 

1. Post-Assembly Checks 

This first step is one of – if not the most – important. You need to check that everything is secured, plugged in (with the exception of your external wall socket power cord), and clean. 



You also must look to see that there are no leftover loose materials such as tools, packaging, cables, or screws inside your case. I will stress again that attention to detail is absolutely critical here: you do not want to leave anything inside your case that could damage components during the startup process. 





Page | 42 



Build Your Own Computer 

Adjust your cabling management one last time, checking that your ties and/or Velcro is neat and secure. Once you are satisfied with everything, only then should you replace all case panels and close everything up. Some builders recommend not replacing one of the panels as a way of saving time having to remove it again, in the event that the PC doesn’t start. However, I believe it’s safer to close your case up fully. If you’ve correctly followed the steps as I’ve laid them out, your computer should boot up without any problems. 

A fully assembled PC 





You’re now ready to plug your PC to its external power source. This can be directly into a wall socket or into a surge protector/power strip. I strongly recommend that you use a surge protector as a preventative measure. After all, you want to protect the investment you’ve made in building a new PC. Just be sure to flip the switch on the back of your power supply to the “on” position. 
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Turn your computer on by pushing the power button on its front panel. If, for some reason, your PC doesn’t turn on, go back over all the previous steps to make sure you didn’t miss one along the way. 

2. Booting the UEFI/BIOS 

Before you get to your computer’s OS user interface, your new machine must go through its boot up sequence. It does this by accessing a chip on your motherboard that contains low-level software named the Unified Extensible Firmware Interface (UEFI), or the Basic Input/Output System (BIOS) in older PCs. 





BIOS screen 
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Once your system is on, you should see a screen telling you to press a key to enter your UEFI or BIOS. If this screen flashes by too quickly, refer to your motherboard’s manual to find out what key to press for access. 



The UEFI or BIOS is where you can configure and fine tune many aspects of your new build. For the purposes of this guide, we’re only going to make sure the proper boot priority is set, enabling you to load the operating system to the computer. 

BIOS boot order menu 
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Look for your boot page in your UEFI/BIOS onscreen. This page may be labeled “boot priority”, “boot order” or simply “boot”. You’ll need to set the boot order to correspond to the media or device you’re installing your OS from. Newer operating systems today commonly load theirs onto a flash drive or make available for downloading. 



If however, you’re installing an older OS, its installers may be contained on one or more CDs. Alternately, you may be installing an OS you already own from an external hard drive. Whichever it is, you need to set the drive from which you’re installing your operating system from, as the first boot device, and then set which drive you’re are installing the OS onto as the second. An example of the installation order might be: 1.  USB - First boot device 

2.  SSD - Second boot device 



Next, after ensuring your flash drive is inserted, CD is loaded, or external drive is plugged in, restart your computer. Your PC will boot from the drive you set it to and the OS installer should now pop up. Simply follow the onscreen operating systems prompts to finish the installation. 



While your OS is installing is a perfect time to become more familiar with your UEFI/BIOS. Thoroughly read and review the UEFI/BIOS section of your motherboard’s manual to learn what options you have available. Later, you can play around with the settings according to the components you’ve installed. 
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3. Drivers and Software 

Install any drivers and software that came with your components. You’ll likely need quite a few updates to your operating system and any software you install. These updates keep your applications running properly, so downloading and installing these is important. 

Again, this is an ideal opportunity to continue reading your manuals so that you have a better idea of the capabilities of all the components you used. 

Pro-Tip: 

Your motherboard’s box is a 

handy, fast-access place to store 

software and driver manuals or 

reference cards. 




PART 5: OVERCLOCKING AT A GLANCE 

What is “overclocking”? Overclocking is the practice of increasing the clock rate / 

frequency of a CPU to run faster than the manufacturer’s recommendations or certifications. Because it impacts the effective speed of a CPU, the goal is to increase the processor’s frequency in order to achieve faster performance, for example going from a clock rate of 4.5 GHz to 4.7 GHz. 
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CPUs aren’t the only components that can be overclocked. Some GPUs can be overclocked, and will even come with software allowing you to do so. RAM can also be overclocked, however, choosing RAM that has Intel XMP profiles will make this much easier. These profiles will need to be chosen in the BIOS; once you’ve located them, it’s a fairly straightforward process. 

BIOS overclocking menu 

Fortunately, nearly all gaming-quality motherboards include overclocking software in the driver package provided, allowing you to increase CPU and RAM speeds. If your motherboard doesn’t include overclocking software, there are programs available online. 
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Some good programs for easy overclocking are: 



  Intel® Extreme Tuning Utility (Intel® XTU)   



  AMD Ryzen™ Master Utility for Overclocking Control   

  Software   EVGA Precision X1ᐪᔿ  



If you’re planning on overclocking your PC, do carefully research and download the software that best fits your component configuration. Also, be aware you’ll need a good cooling system to overclock, otherwise, you run the risk of overheating and damaging your PC. You should also consult your component manuals to see whether damage caused by overclocking invalidates any manufacturer warranties. 




PART 6: MAINTENANCE 

Maintaining your PC is a vital part of ensuring that your investment lasts for years to come. Keeping your software, operating system uptodate is important, and is automated with Windows’ update feature. 



For physical maintenance, kits ranging from inexpensive to top-of-the-line are typically available both at brick-and-mortar and online retailers. Most offer a variety of brushes, cleaning cloths or wipes, and cans of compressed air. The most expensive kits sometimes include a mini-vacuum or electric air duster. Here are my recommendations for both physical and software maintenance. 
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Monthly maintenance tasks: 

●  Clean the outside of your case with a cotton cloth 

●  Clean fans and fan grates with a can of compressed air 



●  Clean the inside of your case and its components with compressed air Weekly maintenance tasks:  

●  Windows disk cleanup utility   

●  Windows defragment and optimize drives utility 





Regular maintenance will ensure optimum PC performance Page | 50 
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CONCLUSION 

Congratulations – you’ve just completed your new computer build! 



You now should have the knowledge, confidence, and ability to build a PC for any purpose. You may even find that your family and friends suddenly view you as their new go-to for tech support. 



It doesn’t end here, though. The ever-changing world of technology means that the Next Big Thing is always right around the corner. Luckily, the experience you have gained by building your own PC will help you to take advantage of these technology developments, and will serve you for a lifetime. 



Thank you for allowing me to guide you through this process. Good luck and enjoy your new build! 
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PRO-TIPS 

  Create a build list or spreadsheet to help you stay organized, keep track of your choices, and ensure you have no compatibility issues. 



  If you’re a newer builder, going with a full- or mid-tower case will make for an easier, faster, and more successful build. 



  Use magnetic tip screwdrivers to avoid the headache of dropping screws into your new build. 



  I/O shields often have sharp edges, so watch your fingers! 



  Once everything is connected, do another cable management sweep to ensure it’s all organized, clean, and attractive. 



  Your motherboard’s box is a handy, fast-access place to store software and driver manuals or reference cards. 

GLOSSARY 

  ATX – Advanced technology eXtended 

  BIOS – Basic Input/Output System 

  BT – Bluetooth 

  Chipset – Chipsets designed by Intel and AMD and dictate CPU compatibility 

  Compressed air – Pressurized clean air in a can 

  CPU – Central Processing Unit 

  DDR4 – Double Data Rate memory, fourth generation 

  Downclocked – Running circuit timings at a lower rate than specified 

  Firmware – Special software providing low-level controls for hardware 

  Form factor – Physical size, shape, or specification of computer components, such as a motherboard 

  GB – Gigabyte 

  GPU – Graphics Processing Unit 

  HDD – Hard Disk Drive 

  Heat sink – A device used to absorb and dissipate heat 

  Hz – Abbreviation for the term hertz, a standard measure for frequency 

  I/O – Input/Output 

  M.2 – Form factor for expansion cards shaped like a stick of gum 

  MB – Megabyte 
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  MHz – Abbreviation for megahertz, referring to a computer clock speed of one million ticks per second 

  NVMe – Nonvolatile Memory Express, storage protocol for solid-state drives 

  OS – Operating System 

  Optical drive – CD, DVD, and Blu-ray drives 

  Overclocking – Increasing the clock rate of a computer to increase speeds 

  PC – Personal Computer 

  PCIe – Abbreviation of PCI Express, a standardized interface for motherboard components, namely video cards 

  PSU – Power Supply Unit 

  RAM – Random Access Memory 

  RGB – Abbreviation of Red, Green, Blue, the primary colors used for lighting and other visual elements 

  SATA – Abbreviation for Serial ATA, an interface used for transferring data between a motherboard and storage devices 

  SDRAM – Abbreviation for Synchronous Dynamic Random-Access Memory 

  Socket – The pins and securing mechanism holding a processor to a motherboard 

  Specs – Abbreviation for specifications 

  SSD – Solid-State Drive 

  Static discharge – Another term for static electricity 

  Surge protector – A device that shields electronics from surges in electrical power 

  TDP – Thermal Design Power, defines maximum power consumption in watts 

  Thermal paste – Used to fill the microscopic gaps between a heat sink and a CPU 

for cooling 

  UEFI – Abbreviation for Unified Extensible Firmware Interface, a software interface between platform firmware and an operating system 

  USB – Abbreviation for Universal Serial Bus, a cable connection for various devices Page | 53 
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