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AMD K6
Advanced Micro Devices created practically a clone of the Pentium chip called the K6. It is less expensive and, in certain areas, faster. For processing and Web browsing, it does a great job, but for high-end graphics, gaming, and aspects involving floating point, it is not quite the best selection. In addition to this weakness, K6 does not handle MMX Technology as quickly as its Pentium counterpart, but if you're looking for a cost-effective alternative, it proves to be great. 

AMD released its K6 processor to the acclaim of the computing world in May 1997. It distinguished itself as a credible challenger to Intel's line of desktop offerings, being the first real competition since the launch of the Pentium in 1993. The K6 even shortly claimed the title of the fastest desktop processor before the Pentium II was released. The initial shot had been fired in the sixth generation chip war between AMD and Intel, and it initiated development which we can now see the benefit of. 

K6, The First of an Impressive Dynasty
The K6 was a Socket 7 compliant chip, capable of running all PC software with the power and compatibility of its Intel counterparts. The K6 was engineered around the original NexGen 686 core which was inherited by AMD when it bought the small firm in 1996. This purchase allowed AMD to pull through after its problems with its own K5 processor and early difficulties in the development of its "in house" K6 design. NexGen had developed a powerful "six issue" RISC (Reduced Instruction Set Computer) processor core that gave the chip notable sixth generation performance. AMD improved this design by the supplement of Intel's new MMX instructions, allowing the K6 to be compatible with the latest software.
The K6 was initially launched at speeds of 166 and 200 MHz. It was followed by a 233 MHz version that came out in the summer of 1997. These chips were compatible with HX, VX and TX chipset motherboards which supported MMX processors. The release of the 266 MHz version of this chip was not until spring 1998 when AMD were able to move to the 0.25 micron manufacturing process. The final iteration of the K6 design was released in May 1998 running at 300 MHz. The K6 now ceases to be in production (except in its mobile and embedded variants). 
Use of K6
The AMD K6 proved to be an extremely good CPU. It always offered high levels of power for a very affordable price. This efficiency put it above Intel processors for those who did not wish to pay higher prices for their processing power. The K6 was very strong in its 166 & 200 MHz releases, as it comprehensively outperformed the Intel Pentium MMX in most aspects except floating point math. The 233 MHz version was oddly only on a par with the Intel MMX and it failed to match the Pentium II for raw power. 

Where the K6 was consistently strong was in its sheer value for money. Here was a chip that was clipping at the heels of the Pentium II and only cost around two thirds of its price. In addition to the fact that Socket 7 and Super Socket 7 motherboards were less expensive than their Slot 1 counterparts, this made AMD's chip all the more attractive. A cost conscious user could get elevated levels of power without having to break the bank. 

The K6 also offers notable performance under Windows 95/98, often being quicker than its Intel counterparts in various areas. Its Windows NT performance though is not as impressive, but it is superior to that of the Pentium MMX and Cyrix chips.
There was some discussion on K6's alleged compatibility problems, however if anything, the K6 is one of the more reliable components on the market (something that fails to be true for some motherboards). The AMD K6 300 also offers a benefit to users of Super Socket 7 motherboards. It is reported to be very overclockable, with reliable running being achieved on the 100 MHz bus, allowing speeds almost of the PII 300 to be attained. 

AMD K6, The Outcome
All and all the AMD K6 was fairly impressive. As the first chip to truly challenge Intel, at very affordable nature, it proved itself as an emerging force to be reckoned with. Although it now seems slow in comparison to the latest release of chips, it still offers ample power to the PC user in all its variants. It is only now available on the used market, but as an alternative to the Pentium MMX, we can recommend this chip in the extreme. Also it is cheaper than the Pentium MMX by quite a margin. Overall, the AMD K6 was a chip that could really boost a PC in need of upgrading for a reasonable cost. 

AMD K6-2

In 1997, Intel stepped up to the challenge their long time competitor AMD proposed in the microprocessor industry.  For a month prior to Intel's release of their Pentium II processor, AMD had stole all of the glory with their high performance, low cost alternative, the K6. Seeking to eliminate the competition with one swift blow, Intel struck back just over 4 weeks later with their Pentium II processor, making the statement, as clearly and as well spoken as possible, “Welcome to our world.” 

Then, about one year later, Intel released the next installments in their Pentium II processor family, the Pentium II 350 and 400 and surprisingly enough, just about a month later, AMD shocked the world with its release of their new low-cost, high performing microprocessor, the K6-2. This time around, with the position of the microprocessor giant in limbo, AMD held their heads high and managed to reply to Intel's statement made over a year ago with the skillfully placed response, “We're back.” 
K6-2, The Weaknesses
Being unable to depend on a powerful Floating Point Unit (FPU) for its gaming performance, the saleable feature for the K6 was that it was a high performance business alternative to the Pentium II. If one was in the market for a powerful gaming platform, one was pointed in the direction of Intel's massive Slot-1. Luckily, AMD's aim to please attitude arose when they went to revamp the K6 for what was intended to be AMD's answer to the Celeron, the processor known as K6-3D. 
Sounding similar to a new video card, few people really understood the face behind the mask the name K6-3D covered. What AMD knew, something everyone assumed to be another try at a MMX-like stunt, was that this time around they were prepared to do much more than compete with a crippled cacheless Pentium II. Instead of focusing on improving the already outstanding business application performance of the K6 processor, and instead of simply increasing the clock speed of the processor, AMD resolved to confront their weakness head on. As mentioned earlier the market demanded faster 3D performance and in return, AMD provided just that, 3D-Now! Remarkably enough, 3DNow! also happens to be the title of AMD's new instruction set incorporated into their highly anticipated sequel to the original K6 microprocessor, entitled the K6-2. 

The second iteration of AMD's successful K6 line of processors burst onto the PC scene in the summer of 1998. It possessed a whole host of new features of its predecessor the K6, and issued a new challenge to the market leader Intel. The K6-2 expanded the usefulness of the Socket 7 platform and marked the most concentrated assault upon the home PC market by AMD. The K6-2 built upon the strengths of the K6 and renewed AMD's challenge to Intel.
K6-2, The Challenges
The K6-2 was built upon the K6's excellent processing core, with the addition of 21 new instructions called “3D Now!” These are SIMD (Single Instruction Multiple Data) instructions intended to enhance the 3D geometry capability of the chip's floating point unit. This advancement allowed the K6-2 to overcome the handicap of the slow, relative to Intel, CPU which the K6 owned. 

The K6-2 also introduced the 100 MHz front side bus. This was only available to owners of new Super Socket 7 motherboards which also included features such as AGP, allowing the most powerful graphics cards to be used in systems other than that of the Pentium II. All of these features helped to provide the K6-2 performance that was fast enough to be a credible contender to the dominant Pentium II.
The K6-2 was originally manufactured in speeds of 266 & 300 MHz. The 300 MHz chip saw the introduction of the 100 MHz bus over the conventional 66 MHz bus used by the 266 MHz chip. In August 1998, there was the release of a 333 MHz chip on a 95 MHz bus which was soon followed by a 350 MHz version on the 100 MHz bus. November 1998 saw the release of the 366, 380 and 400 MHz versions of the chip. This was then followed by the release of a 450 MHz K6-2.
K6-2, Super Socket 7
A processor is only as good as the motherboard that it runs in and to gain the full benefit of the AMD K6-2, there had to be a new generation of motherboards on the Socket 7 platform. This was dubbed Super Socket 7 and incorporated features such as support for 75, 83, 95 and 100 MHz bus speeds. This allowed the K6-2 to run on a 100 MHz front side bus and to thus gain the performance benefits this brings.
The Super Socket 7 platform is not perfect though, and users may encounter some compatibility problems, especially in the area of AGP display cards. This is a problem area where the user should exercise discretion when buying as a mismatch between motherboard and display card will cause stability problems. This aside, the K6-2 offers the budget PC buyer a good choice other than Intel. 

K6-2, The Pros & Cons
The AMD K6-2 is a very good processor with many strengths and just a few weaknesses. When compared to the Intel Pentium II, the K6-2 offers performance equal to if not better than it at speeds of 300 & 333 MHz. The 100 MHz front side bus is a major factor here for the K6-2 and allowed its superb integer performance to shine. The K6-2 only falls behind the Pentium II in regards to its floating point performance. 

The K6-2 lost out to the Pentium II and Celeron processors though, as its speed increased towards the 400 MHz mark. This drawback was simply linked to the fact that its performance was directly linked to its bus speed and hence its level 2 cache speed which was stuck at 100 MHz. This contrasted to its Intel rivals, which saw their level 2 cache speeds rising with their clock speeds. This problem for the K6-2 has only now been fixed by the inclusion of 256 Kb of integrated level 2 cache onto the next release, the K6 III chip. 

This pressure has not defeated the AMD K6-2 though, as its speed has risen to 450 MHz, and in April 1999 up to 475 MHz (5x on a 95 MHz bus). It seems that the Intel Celeron certainly will not have it all its own way against the little AMD chip. 

The one area where the K6-2 showed an advantage over its Intel rivals was once again, its price. The AMD K6-2 has always been priced by AMD to be cheaper than its Intel rivals, although it has come under considerable pressure from the Celeron. That aside, the K6-2 is astoundingly good value for money, offering near cutting edge power for a fraction of the cost. The K6-2 is also available in a great many systems for the home market and offers the home user an exceptionally good value package for the price.
K6-2, The Conclusion
The AMD K6-2 offers the home user great value for money by virtue of the processing power and features (i.e. 3D Now!) it brings to the budget user. The chip was on top until it had been eclipsed by Intel's superb Celeron A and AMD's newer K6 III. 
AMD K6-III 

The AMD K6-III builds upon the established core of its K6 and K6-2 predecessors. It incorporates the new “3Dnow!” instructions which were introduced in the summer of 1998 with the K6-2. Where the K6-III differs is that it sees its level 2 cache memory integrated directly onto the processor core. It is unlike earlier versions of the K6 family which have their level 2 cache located on the motherboard running at bus speeds of 66, 95 & 100 MHz. 

The impact of the K6-III having 256 Kb of level 2 cache running at full clock speed is considerable. The chip's notable integer performance is boosted to levels comparable to  the Intel Pentium III 500 for the chip running at only 400 MHz. Obviously this has had the same effect upon the K6-III as the integrated cache had on the Celeron, turning it from a poor performer to one of the best processor virtually overnight. 

Once again the K6-III cannot boast Pentium III levels of performance as regards its floating point math performance. It lags way behind the superb pipelined FPU of the Intel processors. Certainly the addition of 3Dnow! had a large impact, and is an example of some clever design from AMD, but it does need optimized software and at best can only equal the outstanding FPU of its Intel counterparts.
The big advantage is that K6-III uses the Super Socket 7 motherboard form factor. It couples some extremely affordable motherboards to what is the closest rival to the Pentium III. It also means that existing Super Socket 7 owners have a very nice upgrade path available to them. Clearly AMD does not want its buyers to start looking at the Slot 1/Socket 370 path for upgrades.
Use of K6-III

The arrival of the K6-III had been one of the most eagerly awaited processor releases of recent months. AMD has become very good at generating a near level of hysteria for each and every one of its new designs. 
The performance the K6-III is very favorable. It easily outperforms its K6-2 sibling and even manages to put Intel's Pentium III and Celeron to shame for everyday functions. Its role as a games and multi-media processor is where this chip shows its Achilles heel, its poor floating point performance. Overall, this is probably the one area of the K6 family which has shown the least improvement. What was somewhat acceptable against the Pentium MMX is no longer good enough against the Pentium II / III and Celeron processors. The only other area of concern as regards the K6-III is in that Super Socket 7 is not the most reliable platform currently available. This obviously is not the fault of AMD, but it does need to be kept in mind when purchasing a K6-III system.
AMD K7 

The Preview 

The familiar domination of the Intel P6 family in the PC world received the biggest shock since the launch of the AMD K6 back in 1997. AMD releases its all new 7th generation “x86” processor design, the K7. This chip sets to overturn many of the constants that have always held true in the PC world. It includes possibly the biggest constant we have known, that Intel always makes the fastest “x86” processors on the planet. 

K7, In-depth 

For the best part of a year, the mere thought of the AMD K7 has caused great outbursts or hyperbole and general hysteria amongst the hardware community. The K7 when it features: 

· 128 Kb Level 1 cache. 

· 512 Kb to 8 Mb of level 2 cache running at 1/3 to full clock speed. 

· 0.25 micron technology (moving to 0.18 micron technology in October 1999). 

· Slot A motherboard interface. 

· Clock speeds starting at 500 MHz. AMD recently announced 1 GHz by the Year 2000! 

· AGP 4X support. 

· Alpha EV6 bus. 

· 200 MHz Front side bus speed. 

· Seven Issue superscalar architecture. 

· Three issue pipelined floating point math unit. 

· Improved “3D now!” support. 

In this impressive list, the K7 was to be the fastest processor at the time of its release. Its seven issue superscalar architecture builds upon proven techniques in the K6, and the Three issue Floating Point Unit will offer simply extraordinary Floating Point performance, something that has always been lacking up until now in the AMD range. Of course its high clock speeds will deliver stunning performance, but that is not all to the K7 story.
What the K7 marks is AMD's first full move out of Intel's shadow. Firstly, the use of the Alpha EV6 bus removes AMD's dependence upon Intel bus technology. This coupled to a phenomenal 200 MHz bus speed will begin to show the benefits of increased bus speed. There will also of course be features such as AGP 4X support built into the chipset. 

The K7 also sees AMD's adoption of the Slot connector to the motherboard at exactly the time when Intel is moving away from it and back to Sockets. The reason AMD claims this is necessary is simply to house module based cache RAM (like the Pentium II) and also as a measure to achieve higher clock speeds. AMD claims that higher clock speeds can only be attained by moving to Slot based architecture, although Intel appears to disagree. Slot A physically is identical to Intel's Slot 1, but is electronically different due to the use of the EV6 bus.
K7, The Alpha EV6 Bus
One of the biggest differences the AMD K7 will implement over existing “x86” processors is the implementation of the Alpha EV6 bus. It will differ from the GTL+ used by the Intel P6 family in a number of very significant ways. 

The EV6 bus, unlike the GTL+, operates only between the CPU and the chipset. This allows a very high speed data pipe to be established between the processor and core logic. The EV6 does not talk directly to the memory, but instead leaves this up to the chipset. The upshot of this is that a 200 MHz bus can be run with PC 100 SDRAM as the memory bus is independent from the processor bus. The K7 will also see separate buses for AGP and PCI. 
This means that the K7 can be run with a wide variety memory types including: 

· PC 100 SDRAM. The current high volume manufactured memory. 

· RDRAM aka RAMBUS, can run up to speeds of 800 MHz, but is currently very costly to manufacture. 

· DDR SDRAM meaning Double Rate SDRAM. Can achieve RDRAM levels of performance at 100 MHz. Works in way similar to AGP 2X. 

This allows a high degree of flexibility in configuring K7 based systems, especially as AMD is in a position where it can only re-act to the memory market and does not lead it. 
This EV6 bus will be extremely useful for high end server and workstation machines as it implements “point to point” topology allowing CPU's to establish an independent link to the chipset. This of course is only of use in multi-processor systems but is a huge advantage over GTL+ in that each chip has its own connection to the chipset, whereas under GTL+ each processor must share one single connection. This allows up to 16 K7's to be run in a multi-processor system! Chipsets for the K7 will come initially from AMD itself, with companies such as VIA Technologies and Acer Labs Inc (ALi) following later. 

K7, Floating Points
The K7 boasts a very impressive floating point math performance. The K7 features 3 independent pipes for FPU instructions which operate in parallel, which dramatically closes its gap between the AMD family and Intel family. 

K7 & Intel 

The AMD K7 is the first time that Intel has ever been beaten to a new architecture of “x86” processors. This is a very significant development, but it does not mean that Intel have fallen behind by any means. I only t signifies that other things are afoot in the CPU world. 

The reason though Intel have allowed themselves to fall behind in the “x86” market is that they have been working on an all new chip architecture. Dubbed IA64, it features true 64 bit processing.

K7, The Conclusion 

The K7 will offer simply stunning performance in all respects. The K7 will be AMD's first chip to be truly competitive in all respects. Business and Gaming performance should be in excess of any of the standards that we know today. However, the friendly pricing of the K6 should not be expected to be carried over to the newer K7. 
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