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Basics of DDR Memory
DDR (double data rate) SDRAM memory technology is a revolutionary new technology derived from the mature SDRAM technology. 

The secrets behind DDR memory’s high performance architecture are its capability to perform two data read/write operations in one clock cycle – therefore providing twice the throughput of SDRAM. If you have not read our previous article regarding DDR Memory
Identifying DIMM Module by Label
JEDEC has also issued a standard for labeling the DDR DIMM module. A standard DDR DIMM module should have at least one label on the module. The label should contain the following information:
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“wwww” = Module Bandwidth 
1600: 1.6GB/sec or 2100: 2.1GB/sec.
“m” = Module Type
R= Registered DIMM
U= Unbuffered DIMM (no register on DIMM)
“aa” = SDRAM CAS Latency, with no decimal point (25=2.5ns CAS Latency)
“b” = SDRAM minimum tRCD specification (in clocks)
“c” = SDRAM minimum tRP specification (in clocks)
“d” = JEDEC SPD Revision used on this DIMM
“e” = Gerber file used for this design (if applicable)
A= Reference design of R/C ‘A’ is used for this assembly
B= Reference design of R/C ‘B’ is used for this assembly
C= Reference design of R/C ‘C’ is used for this assembly
D= Reference design of R/C ‘D’ is used for this assembly
E= Reference design of R/C ‘E’ is used for this assembly
F= Reference design of R/C ‘F’ is used for this assembly
H= Reference design of R/C ‘H’ is used for this assembly
K= Reference design of R/C ‘K’ is used for this assembly
Z= Reference design of R/C ‘Z’ is used for this assembly
“f” = Revision number of the reference design used:
1 = 1st revision ( 1st release)
2 = 2nd revision (2nd release)
3 = 3rd revision (3rd release)
Bank= Not Applicable (used with ‘Z’ above)

Example: PC1600R-25330-A1
Is a PC1600 DDR Registered DIMM with CL=2.5, tRCD=3, tRP=3
Using the latest JEDEC SPD Revision 0.0 and produced based on the “A” raw card Gerber, 1st release.

A Note on Module Bandwidth
In theory, higher memory bandwidth will deliver better performance for the computer system. Memory peak bandwidth is defined as memory bus width/8 bits x data rate. 

That translates into how fast your 3D games will react, how smooth your MP3 music will play or how good a motion picture you can play in your MPEG video streaming. Bandwidth calculation: memory bus width/8 bits x data rate.

For example: memory bus width for the 184pin DDR module is 64bits, data rate of the DDR SDRAM is usually 266MHz. That makes the peak bandwidth = 64/8X266MHz = 2100MHz..

How many type of DDR memory are there? 
DDR memory currently supports memory bus speeds of either 100 or 133MHz, with newer and faster memory bus speed such as 166 and 200Mhz still under review by the JEDEC committee. Recently while researching online for memory prices update, I chance upon an unofficial new addition to the DDR family – called the PC2400 DDR DIMM memory.

Corsair Memory an industry leader in high density DRAM DIMM Memory Modules have aggressively announced that it is now offering Extended Memory Speed ("XMS") Double Data Rate DIMMs. These modules support a memory clock speed of 150 MHz, which yields a memory data rate of 300 MHz, or 2.4 gigabytes per second.
Infact there is no such thing as a PC2400 standard, currently DDR SDRAM comes in three flavours, PC1600, PC2100 , PC2700 and now adding the fourth flavour PC2400.

PC2100 SDRAM are used in systems running with a 133 MHz (266 MHz) front side bus, and PC1600 SDRAM are used in systems with a 100 MHz (200 MHz) front side bus.

What is PC2400 exactly?
After researching JEDEC Web-site, I could not find any information on PC2400 and for those readers who are curious, this is how PC2400 should be interpreted. 

PC2400 describes the memory''s data transfer rate of 2400 MB/sec (2.4 GB/sec) on a 64-bit bus rather than its MHz speed, the current PC2100 memory transfer rate are 2100 MB/Sec (2.1 GB/sec), therefore the PC2400 name sound reasonable.

PC2400 is Non-Jedec Standard
PC2400 is not approved or endosed by JEDEC infact its a clever marketing campaign developed by enterprising memory resellers to spur demand for memory sales during this slow season.

The JEDEC committee are currently finalising the next standard for the PC2700 DDR Memory, which will allow you to run a healthy 166 MHz FSB (333 MHz) effectively. For more information on the Jedec standard Click Here for more information.

What PC2400 offers are its guarantee that the memory module will run beyond its published specification and PC2400 basically refers to the fact that these sticks will allow you to run the your system at 150 MHz FSB (300 MHz effectively). 

OverClocking
PC2400 DDR is designed for use with CPUs which run on a 133MHz FSB (266MHz DDR) which is known to run stable when the CPU Front-Side-Bus (FSB) is overclocked to a 150MHz (300MHz DDR) FSB. The latest VIA P4X266 DDR chipset with the Intel Pentium 4 CPU can be overclocked to 160Mhz FSB(320Mhz effectively) using 1 Mhz increment.

Many advance PC users such as serious gamers always try to stretched their system performance beyond manufacturer ‘s recommended specification just to gain a notch or two on system performance. However this technique are very risky and we do not recommend any novice user to try it unless you are familiar with over-clocking techniques.

PC2400 DDR memory must use DDR-266 “A Grade” memory chips, which are usually rated for CAS2 latency operation at 266MHz. These DDR modules are usually programmed for CAS 2.5-3-3 operation at 300MHz via the serial presence detect (SPD) EEPROM 
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The following picture shows an example of how a PC2400 DDR memory module could be package with a Heat-Spreader similar to Rambus modules.Running at 300Mhz - the DDR SDRAM chips gets heat up very quickly and may caused the memory be unstable - therefore a Heat-Spreader may be neccessary to dissipate heat quickly and to protect the module from overheating. You will find many other PC2400 memory may be sold without a heat-spreader.
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Introduction
In the latest volley over next-generation DRAM performance, PC chipset makers and memory chip makers have been announcing a so-called PC3200 double-data-rate device that will compete head-on with the Direct Rambus architecture. 

Samsung release 400Mhz chip
Samsung the world ''s leading supplier of advanced memory technology, recently announced that it is first to ship Double-Data-Rate 400Mbps SDRAM (DDR400) modules in 128MB, 256MB and 512MB densities.

The 400Mbps (200MHz) DDR devices are ideal for use as PC system main memory, offering three times the performance of Single-Data-Rate PC 133 SDRAM and 50 percent more bandwidth than mainstream DDR266.

Early this year, Samsung was first to deliver engineering samples of DDR400 to major PC chipset companies, including NVIDIA, SIS and VIA. The devices have received positive feedback and leading-edge motherboard chipsets supporting DDR400 will soon be available through distribution.

"With Samsung ''s DDR400, chipset manufacturers and their customers are the real winners as they benefit from this extremely high-performance memory," said Tom Quinn, Samsung Semiconductor ''''''''s vice president of marketing. "Samsung is totally committed to serving our customers by being first-to-market with leading-edge DDR SDRAM memory products."

In reality – are there really any demand for the so-call DDR PC3200? How did PC3200 nomenclature surfaced? 
Will it ever be a standard? 

DDR-II standard
JEDEC announced last year that the industry standard body had approved the preliminary spec for the next generation DDR-II memory chip, which is expected to be in production by end 2003. 

As part of the preliminary spec, JEDEC approved 400Mhz and 533MHz DDR chips , and DDR memory modules would carry the PC3200 nomenclature for a 3.2Gbyte/s bandwidth using the 400MHz chip, and PC4300, with a bandwidth of 4.3GBytes/s for the 533MHz chip. 

This is how PC3200 should be interpreted. PC3200 describes the memory ''s transfer rate of 3200 MB/sec (3.2 GB/sec) on a 64-bit memory bus rather than its MHz speed.

Apparently PCxxxx rating is not just for the FSB of the memory Bus. It is the rating standard that involves Data-transfer speed on the Memory BUS between the CPU and Memory when running any application. At the time of this article, only PC1600, PC2100 & PC2700 have been finalized as a industry standard.

DDR-I
PC1600 = DDR 200MHz Data-rate (100 Clk x 2) 1.6Gb/Sec
PC2100 = DDR 266MHz Data-rate (133 Clk x 2) 2.1Gb/Sec
PC2400 = DDR 300MHz Date-rate (150 Clk x 2) 2.4Gb/Sec
PC2700 = DDR 333MHz Data-rate (166 Clk x 2) 2.7Gb/Sec
PC3000 = DDR 366MHz Data-rate (183 Clk x 2) 3.0Gb/Sec
PC3200 = DDR 400MHz Data-rate (200 Clk x 2) 3.2Gb/Sec
DDR-II
PC4300 = DDR 533MHz Data-rate (266 Clk x 2) 4.3Gb/Sec

PC3200 Nomenclature
Early this year Jedec, later confirmed that DDR-II would skip 400Mhz and start at 533Mhz , but somehow the chip manufacturer have decided – that they had to sell memory chips capable of running at the highest speed, therefore the PC3200 nomenclature which was reserved for DDR-II , became a DDR-I nomenclature. 
Jedec have announced recently that DDR-I will support a maximum data-rate frequency of 333Mhz or PC2700.The PC2700 standards are still pending Jedec approval.

SIS have recently launched a new PC chipset which supports double-data-rate (DDR) DRAMs operating at 333 MHz (SIS645 and SIS745) capable of over-clocking to 400Mhz and VIA Technology have made similar announcement , there is growing speculation about the prospects for 400-MHz chips over the next few months. Only a handful of motherboard manufacturers are building boards which support 400Mhz data-rate, since Intel roadmap does not plan to have a chipset to support 400Mhz.

DDR400 Picture
So if you are out shopping for PC3200 memory which should work at a lower frequency, the following are some sample pictures of PC3200 DIMM memory:
	Mushkin.com
PC3200 256MB DDR DIMM using TSOP
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	OCZ Technology
PC3200 256MB DDR DIMM using TSOP
[image: image7.jpg]




	KingMax.com
PC3200 256MB DDR DIMM using TinyBGA
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	Samsung 
PC3200 128MB DDR DIMM using TSOP
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	TwinMos.com 
PC3200 128MB DDR DIMM using TSOP
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VIA Technology 333 DDR Chipset
With the introduction of Via Technologies - Athlon/Duron-based KT333 chip set next month, all three Taiwanese core logic vendors, VIA ,SIS & Acer Lab will have silicon that supports the faster 333-MHz memory by the end of the year. 

Motherboard manufacturer also predict 30 percent to 40 percent of their designs will enable DDR333 by the end of the 2002. More importantly, however, they also acknowledge that few Large PC OEMs, system integrators or clone makers will choose it, settling instead for cheaper DDR 200/266Mhz with acceptable performance.

Motherboard problem affecting 333Mhz Launched

Read about the problems facing 333Mz DIMM launched Click here to read article 


Some sample pictures of PC2700 DIMM

Presently, the following unofficial PC2700 DDR memory are available for sale, ask your local memory dealer for pricing details.
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Corsair 

[image: image13.jpg]




TwinMos
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