Benefits of Overclocking:  Free Performance Boost for Your CPU

Through the past few years I have had the experience of learning a little bit about computer hardware.  I have built a few computers: for friends, family, and myself.  I love getting into the guts of a computer, pulling them apart, learning about them and how they work, pushing them to their limits, and most of all, learning how to get the most performance from a computer for the money.  Welcome to the world overclocking. 


Ed Stroligo from Overclockers.com gives a great explanation of what overclocking is and what it is all about:

“Imagine a factory making auto engines. This factory makes only 200 horsepower engines. It turns out there aren't enough buyers out there for 200 horsepower engines, but there are plenty of people who'll buy cheaper 150 horsepower engines. Pretend it doesn't cost any more to make a 200 horsepower engine than one of 150.... 

What you do is take the engines you can't sell as 200 horsepower engines, and sell them as 150 horsepower engines rather than have them sit in the factory. 

This is what the CPU makers, whether its Intel or AMD, basically do. They need at least some of the more powerful CPUs, but unlike most other areas, making a less powerful CPU doesn't cost them less. So they try to make all of them 200 horsepower, but sell most of them as 150. 

Overclocking is simply taking that 150 horsepower engine and running it at 200. It takes advantage of any difference between the stated and actual potential of a CPU.” 

Almost anything with a processor can be overclocked, whether it is a mainframe, minicomputer, calculator, or a personal computer.  Personally, the only things I've ever overclocked are p.c.'s.  I've overclocked a variety of processors from Intel and AMD.  Experience has taught me that all processors do not overclock the same, even if they are supposed to be the exact same processor.  Overclocking is somewhat of an art requiring the highest quality components to achieve the highest overclock possible. These components range from the type of motherboard, the kind of chipset on the motherboard, memory, power supply, other peripherals, and most of all, the right kind of cooling system to keep all the components as cool as possible.


The topic of overclocking is quite broad.  I couldn't possibly cover it in a measly 2-3 pages, so for the sake of this paper, I will focus on overclocking an AMD 1Ghz T-bird processor, which also happens to be the current processor in my system.  One of the first things that must be done is unlocking the processor.  When processors are manufactured they are locked in at a certain speed.  This is done by locking the clock multiplier at a certain number.  Mine came locked at the clock multiple of 7.5.  My T-bird was also meant to run at a 133 MHz front side bus speed.  By taking 7.5 and multiplying it by 133 you get 997.5 MHz, rounded up to 1000 MHz or 1Ghz.  By unlocking the processor, I can change the clock multiplier to almost anything I wish.  Here are some pictures of a T-bird processor courtesy of www.a1-electronics.co.uk/.
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If you look at the top right hand corner of the processor you will notice some gold dots called bridges.  The dots next to the L1 must be connected to unlock the processor.  The dots on the top must be connected with the dots on the bottom.  If these connections are done any other way the processor may be fried so it is important to be careful.  These connections may be done with a lead pencil, conductive epoxy, or a conductive pen.  Connections made with a lead pencil don't always last so it is usually best to use other methods.  To make these connections I used a conductive pen, which usually can be found, at an electronics store.  Here is a closer look at these bridges:
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Once the processor is unlocked, changes in the multiplier settings can be made in the BIOS of most current motherboards or by some on board jumpers or dipswitches.  The front side bus, or FSB, settings can also be manipulated within the BIOS or on the motherboard itself to achieve higher clock rates.  For our sample T-bird I raised the clock multiple to 9.0 and left the FSB at 133 MHz.  These numbers multiplied together give us 1200 MHz or 1.2 GHz.  This has given me a 200 MHz overclock and is perfectly stable.  I have actually overclocked higher but have found for my processor, 1200 MHz gives me the best performance with stability.


This is just one example of overclocking a processor.  Many different combinations of clock multiples and FSB settings can be made to overclock a processor.  Some people argue that overclocking can damage your processor.  This is true from a certain point of view.  If done correctly, overclocking can be done perfectly fine and safe.  The only thing really to worry about is heat, but with the proper cooling overclocking really will not harm a CPU.   Some also say that overclocking shortens the life span of a CPU.  This also isn't much of an issue.  Without overclocking, a CPU may last you ten years.  With overclocking, it may last you five years or longer.  Even if the life span of a CPU is shortened it will most likely be obsolete in a year or so anyway so getting five years instead of ten years out of a CPU really isn't that big of a deal.  Why pay for a 1200 MHz processor when you can spend less and buy a 1000 MHz processor and overclock it to 1200 MHz?  So go ahead and overclock that processor and take advantage of what it is capable of doing.  After all, who wouldn't want a free increase in performance?  

