Introduction 

First of all I want to apologize for the long time you had to wait for comprehensive motherboard reviews. Tom's Hardware Guide is of course more than just a website for technical information. The growing amount of similar products makes it very difficult to pick the right one, that's why unbiased advice and recommendations are becoming more and more important. There have been various changes inside Tom's Hardware Guide including the establishment of our lab in Germany, which enables us to cover new topics as well. We don't claim to be perfect, but we will continue to distinguish between good and bad - unreservedly. 

Why Apollo Pro 133? 

An answer is quite easy: The VIA Apollo Pro 133A is currently the best chipset for the Pentium IIIEB. All 133 MHz chipsets from Intel do have deficits: The i810e has an integrated graphics logic, making it totally uninteresting for most users interested in 3D-performance. i820 requires PC800 RDRAM to be fast enough, but this memory is expensive and doesn't live up to its performance claims. As an alternative, the chipset can be combined with a special memory translator chip (MTH) to support PC100 SDRAM. But even the older VIA 82C693A is faster than that. Last but not least there's i840, Intel's workstation and entry-level server chipset. It sports two Rambus channels that double the bandwidth and reduce latency while driving costs into the sky again. Thanks to the Rambus disaster, for the first time in history Intel has no proper chipset for their mainstream processors, which would make use of fast and cheap PC133 SDRAM DIMMs. 

AGP, IDE-Controller, Memory Interface 

The last comprehensive motherboard review was the BX motherboard comparison in fall 1998. Some things happened on the stage, which I want to illuminate. 

AGP 

Intel's 82440BX chipset was the first one featuring AGP 2x. At 66 MHz, the AGP bus is able to transport 533 MByte/s. Even today this seems to be enough, but games coming with large texture scenes and professional 3D-applications require more bandwidth. That's why the faster AGP 4x has become standard today, making it possible to move up to 1066 MByte/s from the main memory to the graphics board. The BX chipset was never meant to be used at 133 MHz FSB, thus it cannot provide the AGP divisor 1/2 to get the required 66 MHz AGP clock. Your graphics card will have to cope with 88 MHz AGP clock - which is tolerated by only a few models. 

VIA's VT82C693A chipset does not support AGP 4x (only 2x, just like BX), no matter what others may want to make you believe. You will have to get a motherboard with the VIA Apollo Pro 133A (VT82C694x) to have full support for AGP 4x and AGP Fast Writes. 


The connector of graphics card for AGP 2x has only one nick... 
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...while all graphics cards supporting AGP 4x can be identified by the second nick. 

IDE-Controller 

The South Bridge of Intel's 440BX chipset (82371EB) hosts an UltraDMA/33 controller providing the common two ports. Its performance might be just about fast enough for today's hard discs (modern drives do hardly achieve 30 MByte/s), but all hard drives have their own cache memory, which can be only some kilobytes or up to 2 MBytes. The memory chips for this kind of cache naturally are much faster than the physical media, providing data rates of many dozen MBytes/s. The 'ICH' of Intel's i8xx chipsets and both VIA South Bridges include an UltraDMA/66 controller. Obviously there are two reasons that makes such an interface interesting today: Better peak performance for hard disc drives with large cache memory and of course future disc drives, which offer a physical bandwidth that surpasses the 33MB/s 

Memory Interface 

Our latest platform comparison shows clearly that Intel's 440BX is - overclocked to 133 MHz - still the king of SDRAM performance (Showdown at 133 MHz, Part 2) and thus currently the king of memory performance altogether. VIA's 694X chipset is the first non-Intel chipset providing good memory performance, but still not good enough to beat the two years old Intel chipset at the same clock speed. Please don't forget however that BX is only a real alternative for advanced users, since the chipset has not been designed for 133 MHz FSB and it takes some fiddling to make it run at that speed. 

The Chipsets 

Originally we wanted to do a complete Slot-1 review including all available chipsets. As i820 continues to be an extremely expensive (RDRAM) or ridiculously slow option (PC100 SDRAM) and the BX chipset does not officially support 133 MHz FSB, this review will deal with VIA chipset boards. 

VIA Apollo Pro 133 
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The VT82C693A chipset is available since fall 1999 and was the very first chipset designed for 133 MHz-CPUs. It supports 133 MHz SDRAM, UltraDMA/66 and AGP 2x, but the memory performance at 133 MHz is just about good enough to compete against a 100 MHz BX platform. 

VIA Apollo Pro 133A 
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That's the latest VIA chipset for Pentium III processors or their upcoming Cyrix III. Its performance was notably improved, making it fast enough to challenge Intel's i820. In addition, AGP 4x was added as well. 

Both chipsets can be combined with two South Bridge chips from VIA: 
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VT82C596B offering ISA and keyboard controller, an USB root hub offering two ports, UltraDMA/66 controller and PC98 power management. 
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The bigger brother VT82C686A has the same features plus PC99 power management, an I/O controller, AC97 sound support, four USB ports as well as voltage, temperature and fan speed monitoring. More details on VIA's website. 

Feature Overview 

Three boards do additionally have a Socket 370 (DFI, Jetway and Tyan). Of course they are no dual boards, which means that you can either use Slot-1 or Socket 370. All boards have at least three DIMM sockets each, four PCI slots and one ISA slot. Most candidates using the 694X North Bridge do also have the AMR slot (Audio Modem Riser). 

Award Modular BIOS is absolutely dominating. Only Gigabyte, MSI and Q-Lity use a Megatrends BIOS (AMI). However, there are two types of Award BIOS. Most 693A boards use older versions, while some others make use of the latest version 6.0. 

It's great to see that everybody is making use of switching voltage regulators to reduce heat emissions. After all, fast CPUs and graphic cards are hot enough. Coloured status LEDs seem to be absolutely "in", so that many boards have one (Chaintech, DFI, FIC, Gigabyte, Tekram). Only MSI features a diagnostic LED system that makes it possible to trace every step during system startup. 

Only four boards are basically not a good choice for overclocking: Eüpa, FIC, Lucky Star and Tyan. They do not allow an arbitary bus speed grade (66/100/133) to be set up, so that you will hardly get a 100 MHz CPU running at 133 MHz. Example: A Pentium IIIE 700 will be identified as 100 MHz type, thus the board uses the PCI divider 1/3 and AGP divider 2/3. Even if you raise the bus speed afterwards to 133 MHz, those boards will keep these dividers! So your AGP will run at 88 MHz as well as the PCI bus at 44 MHz. Maybe this cosmetic bug can be fixed with a BIOS update or with the 'A14'-procedure, which is the 100-to-133-MHz-FSB operation comparable to the well known B21-procedure that does the 66-to-100-MHz-FSB change. 

Motherboard Feature Comparison Table 

	 
	Chipset
	AGP
	PCI/ISA/AMR
	DIMM/ECC
	USB/Sound
	Performance
	Reliability

	A-Trend ATC6240-V
	693A
	2x
	5/2/no
	4/yes
	2/no
	Mediocre
	Good

	AOpen AX64 Pro
	694X
	4x
	4/1/yes
	3/yes
	2/yes
	Average
	Excellent

	Asus P3V4X
	694X
	4x
	6/1/no
	4/yes
	2/no
	Excellent
	Excellent

	Azza PT-6VAX2
	693A
	2x
	4/1/no
	3/no
	2/no
	Mediocre
	Excellent

	Chaintech 6ATA4
	694X
	4x
	5/1/yes
	3/yes
	2/yes
	Average
	Mediocre

	DFI TA64
	694X
	4x
	5/1/no
	3/yes
	4/yes
	Good
	Excellent

	Eüpa VP1
	693A
	2x
	4/2/yes
	3/no
	2/yes
	-
	Unknown

	FIC KA11
	694X
	4x
	5/2/no
	4/yes
	2/yes
	Good
	Poor

	Gigabyte GA-6VX-4X
	694X
	4x
	5/1/yes
	4/yes
	4/yes
	Good
	Good

	IWill VD133
	693A
	2x
	5/1/no
	3/yes
	2/no
	Mediocre
	Good

	Jetway 994AN-L
	694X
	4x
	4/1/no
	3/no
	2/no
	Mediocre
	Good

	Lucky Star 6VA693A
	693A
	2x
	4/2/yes
	3/no
	4/yes
	Mediocre
	Good

	MSI MS-6199
	693A
	2x
	5/2/no
	3/yes
	2/no
	Mediocre
	Excellent

	Q-Lity P3V-T
	693A
	2x
	5/2/no
	3/no
	2/no
	Good *
	Good

	RioWorks PSVA
	694X
	4x
	4/2/yes
	3/no
	2/no
	Average
	Poor

	Shuttle AV61
	693A
	2x
	5/2/no
	3/no
	2/no
	Poor
	Excellent

	Soltek SL-67KV
	694X
	4x
	5/1/yes
	3/yes
	4/yes
	Excellent
	Excellent

	Tekram P6PRO-AU
	694X
	4x
	5/1/yes
	3/yes
	2/yes
	Good
	Poor

	TMC TI6VG4
	694X
	4x
	5/1/yes
	3/yes
	4/yes
	Good
	Excellent

	Transcend TS-AVD1
	693A
	2x
	5/2/no
	3/yes
	2/no
	Average
	Excellent

	Tyan S1854
	694X
	4x
	6/1/ni
	3/yes
	2/no
	Average
	Excellent



* This motherboard is only rated "good" as the AGP is running overclocked by default. 

Performance 

Please take a look at the benchmark charts to get a better impression of the performance of the boards. When reading about excellent, good, average or mediocre, please take into account that the difference between the fastest and the slowest board (except Shuttle) is about 12-13% regarding the SYSmark runs and between 25 - 30% for the game benchmarks. 

As power gamer, speed freak or professional user, you should take a closer look at the benchmarks. Standard Windows applications won't show any differences, so they should concentrate on their favorite features. 

Reliability 

A board is excellent if there was not one single issue during the tests. Good boards caused a maximum of two minor problems which were not important, e.g. stability issues with a heavily overclocked CPU or hang ups at hardcore timing settings. Mediocre means that there were at least three hang ups or blue screens. Poor boards did not even complete at least one benchmark run. 

The Benchmarks: SYSmark 2000 - Windows 98 SE 
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I was surprised when I first saw the benchmark scores of the Soltek motherboard. It is the only one, which is capable of almost achieving the performance of the Asus. Most Apollo Pro 133A-boards score almost the same - the differences are smaller than 5%. Just AOpen, RioWorks and Tyan cannot keep up with the others. 

You will see the Q-Lity P3V-T scoring fifth best. As described in the evaluation, the AGP bus is overclocked by default. Obviously this does push up the board's performance into the 694X league. There's practically zero difference between the other 693A motherboards, except that they score much worse (as expected). 

The Benchmarks: SYSmark 2000 - Windows NT 4.0 
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You will notice that four scores are missing: The Eüpa board caused several hang-ups. Each board got several chances, even with absolutely reduced timings and BIOS settings. It seems as if they're having some other problem. 

The differences between the candidates are smaller under Windows NT. Now all 693A motherboards do score exactly the same result, while the differences among the 694X community are still present. 

Again, the Asus board clearly takes the lead. 

Recommendations 

Now we get down to our final opinions as a result of the extensive reviews carried out - no doubt you will have your own requirements from the motherboard you use, we set out below which boards fared better in different areas. 

Best/Fastest Boards 

My favorites in this review are Soltek SL-67KV, TMC TI6VG4 and Asus P3V4X. All three offer excellent performance and useful features. The Asus comes with 6 PCI master slots instead of the AMR, perfect stability, best performance and excellent conditions for overclocking. Soltek provides four USB ports, AMR and also works rock stable like the Asus. The same can be said for the TMC board, I just want to mention the excellent design again. These three motherboards support ECC and proved to be very reliable and fast. 

Winner among the 693A motherboards is the Transcend TS-AVD1. It is no feature king, but is extremely stable and fast. 

Flexibility Winners 

The Tyan S1854 can only be recommended if performance is not your primary requirement. Six PCI slots and the option to use a FCPGA CPU without requiring an adapter card as well as the comfortable FSB auto detection make this board quite attractive. Four fan headers provide enough cooling options. Moreover, the board did not cause any problems during the test. 

DFI TA64. This one doesn't have as much slots and fan headers, but it is the only one which is able to run a FCPGA-Pentium III. All other hybrid boards of this review can only cope with Intel's Celeron. It comes with four USB ports and an integrated sound system . Performance and stability finalize its list of benefits. 

Overclocking Boards 

The best boards for overclocking come from Soltek, Asus and AOpen. FIC and Chaintech do also represent great overclocking platforms, but I'm not going to recommend products, which did not convince me as a result of to stability issues. 

Final Thoughts 

It's quite a long time since we did the last big motherboard review. This one was quite heavy, since benchmarking 21 boards takes a lot of time. Nevertheless, I think that the results made the following things clear: 

1. Boards using the VIA Apollo Pro 133 (VT82C693C) are quite a bad choice for gamers, performance-hungry users and of course all who have to run high end applications. However, such a board could still be interesting for all who have some hardware left and want to assemble another PC (e.g. web or fax server, game server) which certainly will not require high bandwidths. 
Those boards should also be very cheap, since I expect the 693A chipset to vanish from the market - thanks to the faster and better brother. For example I could imagine getting such a board to bridge the time until i815 is available in the following cases: 

· Your old motherboard got broken, but you don't want to get a new CPU and new RAM as well 

· Your old motherboard is not suited for a new component you just bought (e.g. a GeForce graphics card with its heavy power consumption), but you don't want to get a whole new system 

2. Combining a brand new and fast Pentium III processor (667 MHz or faster) with a quite slow 693A-board is like throwing performance away. A 694X mainboard will give you much better performance (5-30%). I think if you want to spend a lot of money for a fast CPU, you will certainly have some bucks left to get a decent motherboard. 

3. Performance is an issue again. That is something you should consider carefully. As long as most companies did not have time to optimize their boards and utilize some experience with the latest chipsets, power users should not buy a motherboard without having read performance comparisons. 

4. Check your requirements! 

· Maybe you won't need a USB Hub in case the board offers four USB ports. 

· Do you really need high performance now? What about a hybrid board? You could get a cheap Celeron now and upgrade to a Pentium III as soon as you can afford your model. 

5. Overclocking is a hot topic. On the one hand, the VIA chipsets are all but overclocking champions. Most boards bear 150 MHz, but no board offers higher FSB speeds as they wouldn't work reliably. However, the VIA 694X is definitely an excellent combination for overclockers as well as non-overclockers: FSB can usually be selected freely. The AGP can be run at saft 1/2 FSB or overclocked 2/3 FSB. Your main memory can usually be operated 33 MHz below or above the selected FSB. 

Recommendations 

The recommendations which I made last time are still valid. After reading my comments and after a short look at the benchmark results, it's not surprising that I recommend both the Soyo SY-6VCA and the ABit VT6X4 as well. Soyo is able to provide excellent performance, being now the fastest VIA Slot-1 motherboard for Windows NT 4.0. Nevertheless, the Asus P3V4X is still slightly faster in Windows 98, Expendable and Quake III Arena. I didn't face any stability issues during my test runs. 

ABit did excellent work as well. The VT6X4's performance is good enough to achieve upper class benchmark results. I found it interesting that this board was able to get the third place in the SYSmark runs, but just sixth place regarding the two gaming benchmarks. 

Conclusion 

I think you can imagine what I thought after finishing my tests: "Hey, that was great!" I got no problems and excellent performance. There are certainly a lot of people out there who still are a bit sceptical towards VIA platforms. Looking back into the last years, such an opinion may be well-founded. Driver issues and performance deficits have been VIAs companions for a long time, but recently VIA has improved a whole lot. Admittedly, even today there's still some trouble: Some days ago, we published a short article showing some issues between Windows 2000 and VIA KX133. 

Nevertheless, VIA is heading into the right direction. The KX133 issue shows that they are doing small steps, but the improvement is noticable and problems get solved. Boards like the ABit VT6X4 and Soyo's SY-6VCA show once again that products using a VIA chipset can be absolutely problem-free - just as what Intel-based products used to be known for... some time ago ... ? 

Update on VIA review

This article is meant as update to the original Slot-1 motherboard review, posted in the beginning of April this year. We were reviewing 21 candidates which make use of VIA's Apollo Pro 133A chipset. I'm sorry that the ABit and Soyo motherboards arrived too late to take part in the initial round up. Both motherboards make use of VIA's 694X North Bridge, which is currently the fastest solution from the taiwanese chip maker. 

As Intel wants to replace Slot-1 with the cheaper Socket 370, all Pentium IIIs are now available both as socket and slot versions. Just the Giga-Pentium, which is hardly available now, is merely sold for Slot-1. Recently we posted an article dealing with the Pentium III Coppermine. Please take a look at Pentium III Performance Guide, just in case you should still not be sure which one to buy. 

News and Changes 

More and more Socket 370 motherboards are becoming available these days. Of course they will all be taken care of in a special round up, which will follow within the next weeks. Some companies have posted new BIOS versions, which usually fix certain issues of former releases. I'm afraid to say that there are no new BIOS versions for the three candidates that didn't run stable using Windows NT 4. As soon as there will be new BIOSes available, we should be able to see whether the problems are hardware-related or can be solved with a simple BIOS update. 

BIOS Updates 

Some companies have posted new BIOS versions since the initial review. If you should have trouble with one of those boards, please take a look at the companies' BIOS pages. Maybe the latest BIOS will fix your problem as well. 

	A-Trend ATC-6240V-01
	-

	AOpen AX64-Pro
	1.02 (May 4, 2000)

	Asus P3V4X
	-

	Azza PT-6VAX2
	-

	Chaintech CT-6ATA4
	-

	DFI TA64
	April 28, 2000

	Eüpa VP1
	1.2 (April 14, 2000)

	FIC KA11
	-

	Gigabyte GA-6VX-4X
	F5 (March 17, 2000)

	IWill VD133
	Febrary 24, 2000

	Jetway 994AN-L
	A05 (April 10, 2000)

	Lucky Star 6VA693A
	-

	MSI MS-6199VA
	3.4 (April 17, 2000)

	Q-Lity P3V-T
	W211 (March 17, 2000)

	Rio Works PSVA
	-

	Shuttle AV61
	S02S (April 15, 2000)

	Soltek SL-67KV
	F4 (April 25, 2000)

	Tekram P6PRO-AU
	-

	TMC TI6VG4
	-

	Transcend TS-AVD1
	-

	Tyan S1854
	-


Today at Computex I had the chance to speak to Wen-chi Chen, the President and CEO of VIA. He was not aware of the rather low performance of the Apollo Pro+ 133 chipset, but so far VIA has only used some synthetic memory and CPU-benchmarks. Many motherboard manufacturers including EpoX could also not give me any serious input about their performance expectations of VIA's PC133-chipset. However, FIC and Asus were frankly telling me that they also found the VIA PC133-solution lacking behind Intel's current BX-platform. Enhanced Memory Systems asked me to test their PC133 HSDRAM on an overclocked BX-platform rather than on a PC133-motherboard, because they were disappointed with the results of Apollo Pro+ 133 too. I hope that VIA can put some more work into the chipset as well as into the BIOS of the PC133 motherboards, to offer us a better performance than BX at 100 MHz FSB. I really like the idea behind PC133 and it's really about time that someone provides a competitive chipset to the almost almighty Intel products. What other hope do we have? Well, there's still Ali and SiS, but there's also AMD with K7 and the corresponding K7-chipset. One of the four could still prove that performance hungry people are not forced to wait for Intel's Camino and the expensive RDRAM. Let's see who will succeed. 

Quick Chart of the Pro's and Con's of VIA's Apollo Pro+ 133 

	Pro VIA's PC133
	Contra VIA's PC133

	Offering 133 MHz FSB with 66 MHz AGP Clock
	Lower memory bandwidth than Camino with RDRAM

	Taking advantage of the cost effective PC133 SDRAM, later also the PC133 DDR-SDRAM and virtual channel RAM, thus offering at least 1.066 GB/s memory peak bandwidth
	Real world performance lacks behind expectations

	Offering ATA-66 NOW
	AGP-performance worse than BX 

	Offering AGP 4x NOW
	 

	Lower platform cost compared to Intel chipset
	 


