HOW RAM WORKS
RAM (random access memory) allows the stored data to be accessed in any order (i.e., at random). The word random thus refers to the fact that any piece of data can be returned in a constant time, regardless of its physical location and whether or not it is related to the previous piece of data. This contrasts with storage mechanisms such as tapes, magnetic discs and optical discs, which rely on the physical movement of the recording medium or a reading head. In these devices, the movement takes longer than the data transfer, and the retrieval time varies depending on the physical location of the next item.

The word RAM is mostly associated with volatile types of memory (such as DRAM memory modules), where the information is lost after the power is switched off. However, many other types of memory are random acess as well, including most types of ROM 

There are several different types of RAM. The most common is dynamic RAM, better known as DRAM. (Another is static RAM, or SRAM.) Because of its simple design, DRAM is easy to manufacture and therefore inexpensive. It is called « dynamic » because it can only hold data for a short period of time and must be refreshed periodically.  

A typical DRAM chip stores each bit’s value in a memory cell consisting of two elements : a capacitor and a transistor. A capacitor is a simple electrical device that is capable of storing a charge of electrons. A charge in the capacitor represents a 1 bit, while a lack of charge represents a 0.  A transistor is a miniature electronic switch controlling the flow of electrons from one location to another. Applying a voltage to the transistor closes the switch so that current can flow, while turning the voltage off opens the switch and prevents the electrons from flowing. 

A typical DRAM chip today contains millions of cells organized into a rectangular array of rows and columns. All the cells in one row of the array share a common word (or address, or selection) line, and all the cells in one column share a common bit (or data) line.  Each memory cell has a unique location or address defined by the intersection of a row and a column. To read or write a particular bit in the array, the memory controller (which is part of the system chipset) uses a row and column address to activate the corresponding lines. The (nearly) simultaneous activation of a row and a column identifies the cell selected for reading or writing. 

When one of the selection lines in an array is activated (i.e., when a voltage is applied upon it), this closes all the transistors connected to it. Each transistor functions as an on/off switch to connect the corresponding storage capacitor to its particular data line. 

To write a 1 to the DRAM cell, the system then places a voltage on the data line. Since the side of the capacitor that is connected to the transistor is now at a higher voltage than the side connected to the ground, the capacitor will acquire 

a charge.  If, on the other hand, voltage is lowered on the data line while the selection line is activated, then any charge present in the capacitor will flow out. Thus, presenting a high or low voltage on the input (data) line charges or discharges the capacitor and records a 1 or 0 in memory. 

Reading the bit’s value from the circuit is the reverse of the writing process. When both the selection line and the data line are activated, if the capacitor is charged, the voltage of the data line that the capacitor is now connected to rises slightly, which is interpreted as a 1. If the capacitor is uncharged, the data line voltage decreases when some of the charge flows out of the line and into the capacitor, which is interpreted as a 0. 

One of the problems with using capacitors for data storage is that reading data from a DRAM cell destroys the data. (The computer can only tell whether the capacitor is charged by emptying the charge onto the data line.) Therefore, when a 1 is read out of a capacitor, that capacitor is immediately recharged. Moreover, no capacitor can store a charge for a long time. Because a storage capacitor loses its charge both by being read and by leakage, DRAM cells must be refreshed every few milliseconds. 

Additional circuits are needed to complete a DRAM chip. The support circuitry mainly includes address decoding logic to select rows and columns, sense amplifiers to amplify the charge detected on a memory cell and circuits for supplying regenerated charges. 

In static RAM designs the value of a bit stored in a memory cell is represented by the state of a flip-flop instead of the charge of a capacitor. A flip-flop is an arrangement of transistors and resistors forming a small electronic switch that can be toggled on and off and that holds its state as long as power is applied. Unlike DRAM cells, SRAM cells contain no capacitors and do not require continual recharging. They also have much faster access times than DRAM cells. But the greater complexity of an SRAM cell (four transistors and two resistors as opposed to one transistor and one capacitor) means SRAM is more expensive to produce and capable of less storage capacity per square inch. 
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