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Dedication 
 

 

 

  

 To Ross and Grant—I hope you know how fortunate you are to be exposed to computing at such a 
young age. I hope you make the most of it. Just remember, you can always call on me for help.
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Introduction 
 

  

 

 
Upgrading is as American as apple pie and hot rods. In fact, the upgrade spirit we see today is most 
likely an offshoot of the hot rod craze that grew out of the 1950s. Back then there was a seemingly 
never-ending contest to see who could make the hottest modifications to improve auto performance.

 

 

  

 

 
Despite the existence of a market seemingly flooded with commodity priced PCs, there are still a 
large number of savvy PC users who like to tinker under the hood of their PC and see what 
modifications they can make to improve computing performance.

 

 

  

 

 
Whether you place yourself within the ranks of the savvy PC user or the neophyte beginner, you don't 
have to sit on the sidelines any longer and neither do you have to wait to buy a new PC to see any 
type of performance gains.

 

 

  

 

 
Whether you merely want to add a bit more memory or look to make a wholesale upgrade of your 
motherboard, processor, and drive components, you now have the knowledge needed to feel 
comfortable under the hood of your PC.

 

 

  
 
 It's now time to roll up your sleeves and start getting dirty. 
 

Hour 1 
Making the Decision to Upgrade

 

mailto:pcs@mcp.com


 

  

 

 

It seems that a week hardly passes when news of a new, faster, and more powerful PC isn't making 
headlines. Although most auto manufacturers have the luxury and breathing room of having to 
release new models only on a yearly basis, PC manufacturers sometimes appear to be releasing new 
models every quarter. It's no wonder PC users are confused and a bit apprehensive each time they go 
shopping for a new PC. The intense competition of the hot PC market is both a blessing and a curse 
for users. If you've been watching PC prices nosedive, then you are already aware of the consumer 
blessing this competition has produced. Users appear to be cursed, however, by being forced to play 
the “wait-and-see” game: “If I wait just a little longer before I purchase, I can get a faster, more 
powerful PC and pay less for it.”

 

 

 
You do have an alternative to the wait-and-see game. Despite the downward trend of PC prices and 
the seeming glut of sub-$1000 PCs hitting the market, many users are opting instead to upgrade 
portions of their PC rather than purchase an entirely new PC. Although upgrading often will not 
match the performance of a new PC, as you will see over the next 24 hours, selective upgrading of 
certain key components in your PC can substantially improve performance in the areas that matter 
most, depending on how you use your PC. 
During this hour you learn: 
 

  
 

 
• When you should consider upgrading your PC and when you should forgo upgrading and 
purchase a new PC  

 

  
 
 • What components in your PC can and should be upgraded 
 

  
 
 When You Should Consider Upgrading Your PC 
 

  

 

 

The first decision you are faced with is whether to upgrade or purchase a new PC. If you are still 
using a PC with a 386 processor (or heaven forbid, something older) the decision has already been 
made for you. Your old PC should be considered nothing more than an obsolete boat anchor, and 
you should be concerned only with deciding how much you will spend on a new PC.

 

 

  

 

 

If you are still using a PC with a 486 processor, the decision may not seem so clear cut (even 
though it really is). The 486 processor is more than six years old and is really not capable of 
running the current batch of software at an acceptable performance level. But if you are still 
running Windows 3.1 and DOS 6.2x (or higher) and content to perform some light word 
processing and spreadsheet tasks, and you occasionally want to browse a few Web sites on the 
Internet or play a few (older!) games, then you may be able to squeeze another year or two out of 
that creaking old dinosaur. 

 



   

 
  

 
 

  

 

 

If you are still using Windows 3.1x, make sure you are using it with at 
least MS-DOS versions 6.2x or PC-DOS version 7.0. These 
latest versions of DOS offer you the best memory management 
operation with Windows, which in the long run will allow you the best 
level of performance.

 

 

 
Consider the fact that you have to look not only at how you are currently using your PC, but how 
you are likely to use it in the future. If you have not moved up to a new 32-bit operating system 
such as Windows 98 or Windows NT, you probably will in the next year because most major 
software manufacturers have ceased producing software that runs under Windows 3.1. Upgrading 
your 486 to a Pentium 75 or 100 to run Windows 98 or NT merely puts you up one rung at the low 
end of the performance ladder. 

 
  

   

16-bit and 32-bit are technical terms you will hear whenever the 
discussion turns to operating systems and/or programming, among other 
things. Quite simply, they refer to how computer instructions and data are 
processed by your computer, either in 16-bit units or in 32-bit units. 
Because a 32-bit unit is twice as large as a 16-bit unit, the assumption is 
that 32-bit programs and operating systems are twice as fast as their 16-
bit counterparts. Twice as fast may be stretching it a bit, but the basic 
underlying assumption is generally true. 32-bit programs and operating 
systems are faster than 16-bit programs and operating systems.

 

 

  

 

 

If you have a Pentium-class (Pentium, Pentium Pro, or Pentium II CPU) computer or better, then 
you should concentrate on examining and upgrading those components in your computer that 
might be adversely affecting your PC's performance. If you are not sure which components in 
your computer might be adversely affecting its performance, by the time you complete this book 
you will know for sure. 
 

 

 



  

 

 

Pentium-class computers are computers equipped with either a 
Pentium, Pentium Pro, or Pentium II CPU. These are all 
microprocessors that have been manufactured in the last two years and 
constitute the current highend of Intel Corporation's microprocessor 
line.

 

 

  
 
 What Components in My PC Are Upgradeable? 
 

  

 

 

If you have browsed this book's Table of Contents, then you already have an idea which 
components in your PC are upgradable. If you haven't taken a quick look over the TOC, then 
you may be surprised to learn that almost every component in your PC, including the processor, 
memory, video card, disk drives, and more, are candidates to be upgraded.

 

 
Which components you decide to upgrade often will be determined by how you use your PC, but 
not always. Some upgrades make sense to perform simply because the price of the particular 
component is too good to pass up. In the last two years, the price of memory and hard disk drives 
have dropped dramatically. I regularly see 32MB of memory priced under $100 and 3GB or more 
hard disk drives for around $200. 
 Upgrading Your Memory (RAM)  
 

  

 

 

Your PC's memory typically is one of the easiest and least expensive components to upgrade 
(see Figure 1.1). Upgrading your PC's memory also has the added advantage of improving its 
performance. Sometimes the improvement in performance is large and other times the 
improvement is small, but there is always an increase of some type in performance.

 

 

  

 

 
New Term:RAM and memory are often used interchangeably. RAM is short for Random Access 
Memory and is the electronic memory (chips) that your computer uses for running programs 
and storing temporary data. RAM is not the permanent storage area for files.

 

 

  

 

  



   

 

  

 

 

FIGURE 1.1. 
PC memory has never been cheaper, and it is probably the best costs versus 

benefits upgrade you can make. 
 

 

 

  

 

 

Not all memory performance improvements are readily apparent. For 
example, if you boost the memory above 16MB in a PC running 
Windows 3.1, the performance improvements will not be readily 
apparent because Windows 3.1 cannot directly access more than 16MB 
of memory. The extra memory can be utilized for disk caching by the 
SmartDrive disk cache utility or used to create a RAM drive to improve 
the performance of Windows' swap file. In case the terms are unfamiliar 
to you, a disk cache is a temporary holding area in memory for data that 
your computer might need to quickly access. A swap file is an area on 
your hard disk that Windows uses like memory when all of your RAM 
(electronic memory) is used up.

Memory upgrades are covered and explained in detail in Hour 6, “Upgrading Your PC's 
Memory.”

 

 

  
 
 Upgrading Your Processor  
 

 

Because your processor is largely responsible for how fast your PC and your programs run, 



  

 
 

upgrading your processor will generally make things run faster. But bear in mind that if you 
replace the 486 processor in your PC with a 100 MHz Pentium processor, your computer will 
not operate as fast as a PC built as 100 MHz Pentium computer because it is not just the 
processor alone that determines how fast your PC operates. The underlying technology between 
a 486-class computer and a Pentium-class computer are different, and these differences also 
contribute to the computer's speed and performance.

 
 

 

  

 

 
New Term:MHz is the abbreviation for megahertz (millions of hertz per second) and is used as 
a measurement for the oscillating timing frequency used by processors. In simpler terms, it is an 
indication of the relative speed of a processor.

 

 

  

 

 
Upgrading your processor will generally yield some increase in performance. In Hour 7, 
“Upgrading Your CPU,” I explain how you can determine if and when it is advisable to 
upgrade.

 

 

  
 
 Upgrading Your Hard Disk Drive 
 

  

 

 
Upgrading your PC's hard disk drive (see Figure 1.2) is probably the second most common 
upgrade behind memory upgrades, largely because of the dramatic drop in hard disk pricing and 
the increase in available hard disk sizes.

 

 

  

 

  

 

   

 FIGURE 1.2. 
You can never have too much disk storage space.

Upgrading a hard disk is also relatively easy. Although adding a larger hard disk drive might not 
seem like a significant performance improvement, consider your own habits in file creation and 
how often you acquire new programs you would like to try—especially if you regularly download 

 

 



  

shareware programs from the Internet.
 

  

 

 

If you once had or currently have a small hard disk, (small being defined as any hard disk 
smaller than 1GB), and you regularly find yourself deleting files to make room for new files or 
programs, then you can appreciate the performance improvement offered by the addition of a 
larger hard disk.

 

 

  
 
 Upgrading Your Video System  
 

  

 

 

The majority of the time you choose to upgrade your video system will be for a specific 
application. For example, you might need a larger or higher resolution monitor (see Figure 1.3) 
to work with a specific application, such as graphic artistry or CAD (computer aided design). 
Many of the newer games require better, faster video systems.

 

 

  

 

  

 

  
 

 FIGURE 1.3. 
When purchasing a monitor, purchase as large as you can afford.  

 

  

 

 
Even if you are not a graphic artist or CAD engineer, there are still good reasons to upgrade 
your video system. In Hours 14 “Upgrading Your Video Card,” and 15, “Upgrading Your 
Video Monitor,” I explain what benefits you gain from this type of upgrade.

 

 

  
 
 Upgrading Other PC Components  
 

 
The few components mentioned in this hour are not the only items in your PC you can upgrade. 

 



  
In addition to memory, processors, hard disk drives, and video systems, you can also upgrade 
your floppy and CD-ROM drives, your PC's sound system, your modem, your computer's 
system board, chassis, and power supply, and more.

 

 

In addition to upgrade information, I offer you some tips and helpful hints on how to diagnose 
and repair problems involving your hardware components and a few tips for generally improving 
your PC's overall performance. I even show you where you can get testing and performance 
monitoring software (see Figure 1.4), which provides before and after ratings on your 
components so that you can actually see the improvements your upgrades are producing.

 

 

  

 

  

 

  

 

 
FIGURE 1.4. 

One of several performance monitoring programs you'll be 
introduced to.

 

 

  
 

 
Last, I include an hour on upgrading your PC's operating system, if you haven't already done 
so, and why this can be one of the most important upgrades you can make.  

 

  
 
 Summary 
 

  

 

 
In the past hour, you learned what factors you need to consider when deciding whether to 
upgrade your PC. You also learned what components in your PC you can upgrade and what the 
pros and cons are of upgrading versus purchasing a new computer.

 

 

  
 
 Workshop 
 

 



 
 Q&A  

  

  
 

 Q With PC prices starting at the $800–$1000 range, does it really make sense to upgrade a 
few components that can very quickly add up to $800?  

 

  

 

 

A That depends on a number of factors: what kind of PC you're currently using, what you're 
using your computer for, how much money you have to spend, and how many computers you 
are thinking of upgrading. Keep in mind that PCs in the $800–$1000 range are not top-of-the-
line computers with all the latest technology.

 

You're generally looking at PCs that are eight months to a year old, if not older. That's not to say 
these PCs aren't a bargain. If you're currently using a 486/66 with 16MB of RAM and a 550MB 
hard disk drive, spending $1000 to get a Pentium II/266 MHz with 32MB of RAM and a 2GB 
hard disk drive is definitely a bargain.

 

 

  

 

 
Q I've peeked inside my PC and it looks like I would need a technical degree in electrical 
engineering to start removing and replacing the components. Can a novice with little or 
no technical experience really upgrade PC components?

 

 

  

 

 

A Absolutely. It may look complicated, but it really isn't. All you need is a basic understanding 
of what each component does plus a little patience and a screwdriver. All of the components that 
you will read about in this text are designed for end-users to upgrade. You just have to know 
how to do it, which is explained in the next 23 hours.

Hour 2 
Understanding the Components in Your PC

 

 

  
 

 Before you can begin upgrading the various components in your PC, it may help you to be able 
to identify each component and have a basic understanding of how each component functions.

 

 

  
 
 During this hour you learn: 
 

  
 
 • What precautions you need to take before working on your PC 
 

  
 
 • How to identify the various components inside your PC 
 

 



 
 • A basic understanding of the function of each component in your PC 

  

  
 
 Eliminating Potential Hazards 
 

  

 

 

Before you go tinkering around inside your PC, you need to be made aware of a few potential 
hazards and dangers that exist. Most of the potential problems you can encounter can be far 
more damaging to your equipment than to you. Except for the power supply inside your PC, the 
voltage inside your PC is too low to be a serious hazard to you but it can cause very serious 
damage to the sensitive components. 

 
  

 
 
 

 

  

 

 

This is one caution we cannot stress enough! The power supply in your 
PC is built using low release capacitors and contains more than enough 
power to kill you even after it is turned off and the plug is pulled. 
Absolutely, positively, DO NOT OPEN your power supply under any 
circumstances!

 

 

  
 

 Although these precautions may seem obvious to anyone who works on any type of electrical 
equipment, nevertheless they are worth mentioning here:

 

 

  

 

 

• Unplug your PC before you begin any work on it that requires you to remove the cover. 
Too often many users are content with merely hitting the on/off switch, but on/off switches 
have been known to malfunction or stick. To be absolutely certain that no power is running 
through your system, unplug the power cord either from the back of your PC or from the wall 
receptacle.

 

 

  

 

 

• Ground yourself to release any possible static electricity. This is especially important 
during the winter months when hot, dry air increases the potential for static electricity. All 
electronic components in your PC can be damaged or destroyed by one good jolt. If you have 
a grounding wrist strap, attach it to your wrist. Otherwise, touch the metal case of your 
computer or the metal housing around the power supply to ground yourself. You can also 
touch a metal radiator pipe if you have one handy in your house or wherever you are working 
on your PC. 
 

 



 

  

 

 

Static electricity is a bit harder to measure; however, to illustrate just 
how sensitive your PC's components are, the type of jolt you get from 
touching a doorknob after shuffling along a wool carpet in the winter is 
more than sufficient to destroy most components in your PC.

 

 

   

• Make sure that you have an uncluttered workspace. A large kitchen table is an excellent 
place to work, and because many kitchens have tile or linoleum floors, you can also guard 
against static electricity at the same time. Consider spreading a large towel under or near your 
PC to catch any small screws that you might drop while working on your computer.

 Identifying the Parts Inside Your PC 
 

  

 

 

Before you begin working on your PC, it helps to be able to identify the basic components that you 
might need or want to upgrade or repair. Think of it this way: Before you attempt to do any routine 
maintenance on your car, it helps to be able to identify items such as an oil filter, a spark plug, and a 
radiator. The same principle applies to your PC. Before you start pulling out your hard disk drives or 
your memory SIMMs, it helps to be able to locate and identify them.

 

 

  
 
 Desktop and Tower PCs  
 

  
 

 PCs come in two standard configurations—desktop models and towers. Figure 2.1 shows a typical 
desktop model PC, and Figure 2.2 illustrates a basic tower configuration.

 

 

  

 

  



 

  
 

 FIGURE 2.1. 
A typical desktop model PC.  

 

  

 

 
Desktop models may come in several sizes, often called names such as full-size, baby-AT, or slim-
sized to denote some difference in relative size, but they all follow the same basic design layout, 
which is a PC laid out horizontally or flat on the desktop.

 

 

  

 

 

Tower models also come in a variety of sizes with corresponding names such as minitower, midsize-
tower, full tower, and so on. If you look closely you can see that the design of a tower is basically just 
a desktop turned vertically or on its side. Turning a desktop on its side to produce a tower model does 
offer a few advantages. Towers generally take less real estate on your crowded desktop and larger 
tower models usually have additional space for more internal disk drives.

 

 

 
FIGURE 2.2. 


