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Isolated and Memory-Mapped I/O 

There are two different methods of interfacing I/O to the microprocessor: isolated 

I/O and memory-mapped I/O. In the isolated I/O scheme, the IN, INS, OUT, and 

OUTS instructions transfer data between the microprocessor’s accumulator or 

memory and the I/O device. In the memory-mapped I/O scheme, any instruction that 

references memory can accomplish the transfer. Both isolated and memory-mapped 

I/O are in use, so both are discussed in this text. The PC does not use memory-

mapped I/O. 

Isolated I/O. The most common I/O transfer technique used in the Intel 

microprocessor-based system is isolated I/O. The term isolated describes how the I/O 

locations are isolated from the memory system in a separate I/O address space. 

(Figure 11–1 illustrates both the isolated and memory-mapped address spaces for any 

Intel 80X86 or Pentium–Core2 microprocessor.) The addresses for isolated I/O 

devices, called ports, are separate from the memory. Because the ports are separate, 

the user can expand the memory to its full size without using any of memory space 

for I/O devices. A disadvantage of isolated I/O is that the data transferred between 

I/O and the microprocessor must be accessed by the IN, INS, OUT, and OUTS 

instructions. Separate control signals for the I/O space are developed (using        and   

), which indicate an I/O read (  ) or an I/O write (  ) operation. These 

signals indicate that an I/O port address, which appears on the address bus, is used to 

select the I/O device. In the personal computer, isolated I/O ports are used for 

controlling peripheral devices. An 8-bit port address is used to access devices located 

on the system board, such as the timer and keyboard interface, while a 16-bit port is 

used to access serial and parallel ports as well as video and disk drive systems. 
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Memory-Mapped I/O. Unlike isolated I/O, memory-mapped I/O does not use the 

IN, INS, OUT, or OUTS instructions. Instead, it uses any instruction that transfers 

data between the microprocessor and memory. A memory-mapped I/O device is 

treated as a memory location in the memory map. The main advantage of memory-

mapped I/O is that any memory transfer instruction can be used to access the I/O 

device. The main disadvantage is that a portion of the memory system is used as the 

I/O map. This reduces the amount of memory available to applications. Another 

advantage is that the  and  signals have no function in a memory mapped 

I/O system and may reduce the amount of circuitry required for decoding. 
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Personal Computer I/O Map 

The personal computer uses part of the I/O map for dedicated functions. Figure 11–2 

shows the I/O map for the PC. Note that I/O space between ports 0000H and 03FFH 

is normally reserved for the computer system and the ISA bus. The I/O ports located 

at 0400H–FFFFH are generally available for user applications, main-board functions, 

and the PCI bus. Note that the 80287 arithmetic coprocessor uses I/O address 

00F8H–00FFH for communications. For this reason, Intel reserves I/O ports 00F0H–

00FFH. The 80386–Core2 use I/O ports 800000F8–800000FFH for communications 

to their coprocessors. The I/O ports located between 0000H and 00FFH are accessed 

via the fixed port I/O instructions; the ports located above 00FFH are accessed via the 

variable I/O port instructions. 
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EX: Design 8086 MPU interfacing circuit has TWO 7- segment at the address 

A0=0 and A0=1 then write the instructions to display NO. 98 on it?

 

 

MOV DX,0100 

MOV AL,20 

OUT DL,AL 

MOV AL,00 

OUT DH,AL 

INT 3 
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