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Modern society demands modern technology.  Computers are very complicated pieces of machinery.  Almost every single modern appliance uses some sort of chip, or processor to perform tasks that humans demand on a daily basis.  How, is all of the information stored and processed inside of a computer?  The answer lies in DRAM technology.   


The actual term DRAM stands for Dynamic Random Access Memory.  The word dynamic means that the contents of the chip are always changing.  Every piece of data in DRAM must be constantly refreshed.  Because of this effect, DRAM is completely lost when the computer is turned off. The words random access specify that each individual bit or memory or cell in the memory chip can be written or read in any order. When data must be retrieved every cell must be checked because the memory is not in a particular set order.  


The first DRAM chip was the Intel 1103.  That chip was introduced more then thirty years ago in 1970.  The original chips were one bit and contained 16k locations.  Also three supply voltages were needed.  Eventually, 64k DRAM was introduced and the three supply voltages were replaced by a device called a charge pump.  This new technology allowed multiple pins to be used on each chip.  Chips were organized into banks.  Within a bank, the address and control lines were identical.  Each chip connected a data line to a system bus so there had to be at least as many chips as bus lines.  For a 33 bit bus there has to be at least 33 chips.  Newer 256k-DRAM technology uses multiple data lines for each chip.  This allows fewer chips to be used in the bank and fewer chips than bus bits to be used.        

The bits of DRAM are arranged in cells where each cell contains a specific number of bits. For example, an 8 bit x 8 Bit DRAM has eight bits per cell. The cells of a DRAM are arranged like a spreadsheet and accessed by a row address and a column address. A typical DRAM access starts by specifying a row address, which selects all of the cells in a particular row.  The contents of the row are transferred onto a chip buffer. So, the row is empty.  Next, a signal is pulled active or non-active to determine if the access is a read or a write in the buffer. Finally the new information is placed back into the row bit by bit.  Original DRAM is no longer used in modern computers.  

FPM DRAM stands for Fast Page Mode DRAM.  FPM DRAM is much faster then the original DRAM.  Memory is organized into addresses and columns.  A page is a section of memory with the same l row address.  Each row address contains multiple columns of memory bits.  FPM DRAM saves time by allowing multiple sequential bits of retrievable information within the same page to be accessesed only using the row address.  

EDO DRAM stands for extended out DRAM.  EDO DRAM has all of the features that FPM DRAM has.  EDO DRAM eliminates the delay between memory addresses that the memory controller had to deal with.  Memory addresses are issued consecutively with no pause.  While one address is being searched for, another address can be identified for memory retrieval.  The memory cache is not used.  Computer performance is increased, but the increase is only between 1 and 20% depending on the original size of the memory cache.

BEDO DRAM stands for burst extended out DRAM.  The only difference between EDO and BEDO is that BEDO decreases the amount of time it takes to access the DRAM.   

SDRAM stands for synchronous DRAM.  SDRAM runs as fast as the system bus speed.  Typical speeds range from 33 to 266 MHz.  The data path for SDRAM is 64 bits across.  Four memory banks can be accessed simultaneously.  SDRAM technology was a major breakthrough because instead of pulling signals like the previous technology, SDRAM inputs and outputs information directly to the external clock.

DDR SDRAM stands for double-data rate DRAM.  It uses the same technology except that it performs two actions per system bus speed cycle.  Because of this, DDR SDRAM is twice as fast as SDRAM.  

SLDRAM stands for synclink DRAM. This type of ram is very similar to SDRAM.  However, the new DRAM allows for sixteen memory banks to be accessed simultaneously instead of only four memory banks.  So speeds are increased by a rate of 4 times.

RDRAM stands for direct rambus DRAM.   This type of DRAM only uses a 16-bit data path instead of the traditional 64-bit data path.  However, because the bus wires are so narrow faster speeds are possible.  Speeds of up to 800 MHz are possible using this type of DRAM technology.  

DRAM technology has increased at almost the same rate as processor and chip changes.  It is interesting to note that a major chip manufacturer such as Intel must back the technology discussed before these technologies are used on the mass-market computer industry.
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