8086 memory structure

Why is memory still of 8 bits when 8086 has 16 bit data bus
Even though the 8086 is considered a 16-bit processor, (it has a 16-bit data bus width) its memory is still thought of in bytes. The question is why saddle a 16-bit microprocessor with an 8-bit memory but it has following advantages:

· First, it allows the processor to work on bytes as well as words. This is especially important with I/O devices such as printers, terminals, and modems, all of which are designed to transfer ASCII-encoded (7- or 8-bit) data. 

· Second, many of the 8086's (and 8088's) operation codes are single bytes. Other instructions may require anywhere from two to seven bytes. By being able to access individual bytes, these odd-length instructions can be handled. 
8086/88 has a 20-bit address bus, allowing it to output 210, or 1048576, different memory addresses. 524288 words can also be visualized. 

Memory banking (even and odd banking)

· The total memory (1MB) of 8086 is arranged in two banks, an odd bank and an even bank. Both the banks have equal no of locations. Each bank of memory is 512K x 8.
· The odd bank contains odd numbered memory locations. It is known as upper bank.
· The even bank contains only even numbered memory locations. It is known as lower bank.
· This arrangement is done in order to speed up the operation.
· The advantage of this organization is that it allows 8086 to read 16 bits from memory by simultaneously reading an odd-addressed byte and an even-addressed byte (provided word begins at even location) for this reason the 8086 organizes its memory into an even-addressed bank and an odd-addressed bank. 

· All words must begin at an even address to utilize the advantage of memory banking. But if the words begin at odd location then there is a penalty to be paid. The CPU must perform two memory read cycles: one to fetch the low-order byte and a second to fetch the high-order byte. This slows down the processor but is transparent to the programmer. 

· 8086 therefore, reads or writes a 16-bit word in one operation (assumption that words begin at even location) while the 8088 requires two read or write operations to transfer 16 bit of data.

· Hence 8086 executes more efficiently, because it accesses many instructions and 16-bit data at twice the speed of the 8088.

{The 8088 with its 8-bit data bus interfaces to the 1 MB of memory as a single bank. When it is necessary to access a word (whether on an even- or an odd-addressed boundary) two memory read (or write) cycles are performed. In effect, the 8088 pays a performance penalty with every word access. Fortunately for the programmer, except for the slightly slower performance of the 8088, there is no difference between the two processors.}
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