Intel 80x86 Architecture

Memory

The smallest memory location that can be uniquely addressed is one byte wide.  Bytes can be grouped together to access 16 bit words for the 8086.  Later versions of this processor such as the 80386, 80486 and Pentium chips allow a larger memory data width, for example 32 bit words for the 486 and 64 bit words for recent Pentium chips.  All Intel Pentium processors are backward compatible with the 8086, however they have additional features which are not found on the 8086.  The following diagram illustrates the way memory is organised for an 8086 processor.
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Fig. 1 Memory organisation for 8086

The 8086 processor can directly address 220    individual address locations, however modern Pentium processors have a much larger address space.

Register set

The internal registers of the 8086 (which are also a subset of Pentium processors) is shown next:
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Fig. 2 Register set of 8086

The 80386 allows 32 bit computing.  This means that the external data bus is 32 bits wide, thus allowing the transfer of a 32 bit word in one write cycle.  Compare this with the situation that exists with an early 8088 microprocessor where the external data bus was 8 bits wide.  In such a processor transferring 32 bit wide data would take 4 write cycles (4x8 = 32).   
The 80386 also uses a 32 bit internal architecture to match its external 32 bit data bus.  The 80386 designers extended the registers shown in figure 2 to accomplish this.  Figure 3 shows the internal architecture of  80386.  Note that the registers are 32 bits wide and have had their names modified.  Now there is an extra “E” in front of a register’s name.  For example EAX is now a 32 bit register with AX still referring to bits 0 to15 bits of EAX, AH still referring to bits 8 to 15 and AL refers to bits 0 to 7.
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Fig. 3 Register set of 8086

