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Abstract 

A microprocessor  is   a   digital    electronic   component with  miniaturized transistors on a  single  semiconductor integrated 

circuit(IC) . Microprocessors also control  the logic of almost all digital devices, from clock  radius to fuel-injection systems for 

automobiles . In this paper , we discuss about the 8086 microprocessor. It  is a 16-bit microprocessor , which is executed in as 

little  as 400ns. In 1978, Intel released the 8086 microprocessor . This paper provide the information about  the architecture , 

pin diagram , addressing modes , Interrupts and instruction set of 8086 microprocessor. 
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1. Introduction 

The first member of x86 family of processors is Intel 8086 microprocessor. Advertised as a "source-code compatible" with Intel 

8080 and Intel 8085 processors, the 8086 was not object code compatible with them. The 8086 has complete 16-bit architecture 

- 16-bit internal registers, 16-bit data bus, and 20-bit address bus (1 MB of physical memory). Because the processor has 16-bit 

index registers and memory pointers, it can effectively address only 64 KB of memory. To address memory beyond 64 KB the 

CPU uses segment registers - these registers specify memory locations for code, stack, data and extra data 64 KB segments. The 

segments can be positioned anywhere in memory, and, if necessary, user programs can change their position. This addressing 

method has one big advantage - it is very easy to write memory-independent code when the size of code, stack and  data   is     

smaller   than   64  KB    each . The  complexity of the code and programming increases, sometimes significantly, when the size 

of stack, data and/code is larger than 64 KB. To support different variations of this awkward memory addressing scheme many 

8086 compilers included 6 different memory models: tiny, small, compact, medium, large and huge. 64 KB direct addressing 

limitation was eliminated with the introduction of the 32-bit protected mode in Intel 8086 processor. 

Intel 8086 Microprocessor was designed to provide an order of magnitude increase in processing throughput over the older 

808x .Intel 8086 instruction set includes a few very powerful string instructions. When these instructions are prefixed by REP 

(repeat) instruction, the CPU will perform block operations - move block of data, compare data blocks, set data block to certain 

value, etc, that is one 8086 string instruction with a REP prefix could do as much as a 4-5 instruction loop on some other 

processors. To be fair, the Zilog Z80 included move and search block instructions, and Motorola 68000 could execute block 

operations using just two instructions. To access instruction operands the Intel 8086 provides 12 different addressing modes.  

Using HMOS technology the original Intel 8086 CPU was manufactured. Later Intel introduced 80C86 and 80C86A - CHMOS 

versions of the CPU. These microprocessors had much lower power consumption and featured standby mode. In this paper, we 

are going to express the capabilities of 8086, instructions, registers and memory to perform several operations. 

2. Features of 8086 

- 8086 is a 16-bit processor  and ALU. The internal registers works  with 16-bit binary words 

- 16 bit  data bus is available in 8086. 8086 can read or write data to a memory/port either 16 bits or 8 bit at a time 

- 8086 contain 20 bit address bus which means, it can address upto   2 raise to power 20 = 1MB memory location 

-8086 has a 6-10 MHz frequency range 

-8086 is housed in a 40-pin dual in-line package. The signals pinned out to each lead are shown in  fig -1 . 

- It can support upto 64K I/O ports. 
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Figure 1: Intel 8086 Microprocessor 

 

3. Internal Architecture of 8086  
 
-BIU and EU are the two blocks of 8086. 

-The BIU performs all bus operations such as instruction fetching, reading and writing operands for memory and calculating the 

addresses of the memory operands. The instruction bytes are transferred to the instruction queue. 

-EU executes instructions from the instruction system byte queue. 

-Both units operate asynchronously to give the 8086 an overlapping instruction fetch and execution mechanism which is called 

as Pipelining. This results in efficient use of the system bus and system performance. 

-BIU contains Instruction queue, Segment registers, Instruction pointer, Address adder. 

-EU contains Control circuitry, Instruction decoder, ALU, Pointer and Index register, Flag register. 

-Figure-2 shows the internal  architecture of 8086. 

-The Execution unit is responsible  for decoding and executing all instructions. 

-If the queue is empty, the EU waits for the next instruction byte to be fetched and shifted to top of the   queue. 

-The BIU is also responsible for generating bus control signals such as those for memory read or write and I/O read or write. 
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Figure 2: Internal architecture of 8086Microprocessor 

 

 

4. Pin Diagram 
 

The 8086 is   a 16-bit  microprocessor  intended  to be used as the CPU in a microcomputer. The 8086 

Microprocessor- Internal Architecture shows the details of internal architecture. Following figure shows the logical 

pin diagram of 8086 microprocessor. All the signals can be classified into six groups: 1. Power supply and 

frequency signals. 2. Clock signal 3. Address bus. 4. Data bus. 

 

 
Figure 3: 8086 Pin Diagram 

 

        1.      Power supply and frequency signals 

          Vcc is on pin 40 supplies +5V power supply. Pin 1 and 20 for ground reference. 

        2.      Clock signal 

Pin 19 for clock input (CLK): an 8086 requires a clock signal from some external, crystal-controlled clock generator to 

synchronize internal operations in the processor with maximum frequencies ranging from 5 MHZ to 10 MHZ. 

       3.  Multiplexed address/data Bus 

AD0 through AD15 are used at the start of machine cycle to send out addresses and later in the machine cycle they are used to 

send or receive data. (This is also known as multiplexing the bus.) However, the-low order address bus can be separated from 

these signals by using a latch. 

       4.   Multiplexed address bus 

The 8086 has 4 signal lines A16/S3 through A19/S6. The double mnemonic on these pins indicates that address bits A16 

through A19 are sent out on these lines during the first part of a machine cycle and the status information, which identifies the 

type of operation to be done in that cycle, is sent out on these lines S3 through S6 during a later part of the cycle. 
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5. Registers of the 8086 by category 
 

 
 
GENERAL PURPOSE REGISTERS: 

 

 

The following registers are both general and index registers: 

 

• Stack Pointer (SP) is a 16-bit register pointing to program stack. 

• Base Pointer (BP) is a 16-bit register pointing to data in stack segment. BP register is usually used for based, based indexed 

or register indirect addressing. 

• Source Index (SI) is a 16-bit register. SI is used for 

indexed, based indexed and register indirect addressing, as well as a source data address in string manipulation instructions. 

• Destination Index (DI) is a 16-bit register. DI is used for indexed, based indexed and register indirect addressing, as well as a 

destination data address in string manipulation instructions. 
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6. Addressing Modes 

 
• Implied - the data value/data address is implicitly associated with the instruction. 

• Register - references the data in a register or in a register pair. 

• Immediate - the data is provided in the instruction. 

• Direct - the instruction operand specifies the memory address where data is located. 

• Register indirect - instruction specifies a register 

containing an address, where data is located. This addressing mode works with SI, DI, BX and BP registers. 

• Based :- 8-bit or 16-bit instruction operand is added to the contents of a base register (BX or BP), the resulting value is a 

pointer to location where data resides. 

• Indexed :- 8-bit or 16-bit instruction operand is added to the contents of an index register (SI or DI), the resulting value is a 

pointer to location where data resides. 

• Based Indexed :- the contents of a base register (BX or BP) is added to the contents of an index register (SI or DI), the 

resulting value is a pointer to location where data resides. 

• Based Indexed with displacement :- 8-bit or 16-bit instruction operand is added to the contents of a base register (BX or BP) 

and index register (SI or DI), the resulting value is a pointer to location where data resides. 
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