Memory Tech Tip - Steve Camiola

ECC vs. Non-ECC Memory

ECC is short for Error Checking and Correction. When data is transferred from one point to another, there is always a chance of an error (a binary 1 mistaken for a 0, for example). This results in a loss of data integrity. ECC is the process by which these errors are detected and corrected. This is normally performed by a hardware component on the memory module itself. 

ECC memory is preferred when the integrity of the data is an absolute must (ie, applications that conduct large calculations). The motherboard that you wish to install the ECC memory module on to must support this feature. ECC modules may be used in conjunction with non-ECC modules, however, the ECC functionality will not be active.

Registered/Buffered vs. Unregistered/Unbuffered Memory

This seems to be the designation that confuses the most people because of the myriad of different definitions that are out there.   Today’s motherboards can include one of two memory controller types : those that drive the memory control signals via the controller and those that rely on the memory module themselves to drive the memory control signals.  Motherboards that employ the first controller, where the motherboard controller drives the memory control signals, will utilize the non-registered/non-buffered memory modules. 

Any motherboard that utilizes the second controller type, where the memory modules themselves drive the memory control signals will utilize the buffered / registered modules (a register/buffer is actually an additional chip on each memory module that acts to drive the memory control signal). One of the major advantages that this configuration has is it’s ability to support large amounts of memory, because of the register/buffer chips on the modules. The major disadvantage to these modules is a reduction in the performance of the memory module, as the act of using the

register/buffer requires one clock cycle of the module. 

In the strict definitions of a buffer and register, a buffer is utilized on either EDO of Fast Page memory, while a register is utilized with SDRAM memory modules. These lines have become blurred in the their usage to the point that they basically mean the same thing. 
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Finally, registered/buffered memory may not be used in a machine that is also running unregistered/unbuffered memory.  This is because the slots in each type of module are created a little different, thus a registered/buffered module will not physically fit the memory bank of a motherboard that only supports unregistered/unbuffered memory, and visa versa. 
This is demonstrated in the picture: 

CAS Ratings

CAS Latency is short for Column Address Strobe Latency. This is defined as the time required to address a memory column on the module. 
As this is a measure of latency or delay, the higher the number is, the longer it takes to address a memory column and the slower the memory. 
For example, it takes a CAS3 rated module 3 clock cycles to address a memory column, where it would take a CAS2 rated module only 2 clock cycles to address the same memory column.

