NEUB CSE 321 Lecture 3: Introduction to 8086
8086 features











It is a 16-bit microprocessor.
8086 has a 20 bit address bus can access up to 220 memory locations (1 MB).
It can support up to 64K I/O ports.
It provides 14, 16 -bit registers.
It has multiplexed address and data bus AD0- AD15 and A16 – A19.
It requires single phase clock with 33% duty cycle to provide internal timing.
8086 is designed to operate in two modes, Minimum and Maximum.
It can prefetches upto 6 instruction bytes from memory and queues them in order to speed
up instruction execution.
It requires +5V power supply.
A 40 pin dual in line package

 It has 256 vectored interrupts.
 It consists of 29,000 transistors.
8086 microprocessor pin out and pin functions
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Figure 1 8086 pin diagram
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Table 1 shows the function of status bits s4 and s3. These status bits could be used to address four
separate 1M byte memory banks by decoding them as A21 and A20

Table 1 Functions of status bits S3 and S4 [Applicable for minimum mode]
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Table 2 Bus control functions generated by bus controller (8288) [Applicable for maximum mode]
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Table 2 shows the functions coded by these pins.

Table 3 Queue Status bits [Applicable for maximum mode]

Input and output characteristics of 8086

Input Characteristics

Output Characteristics



The minimum mode is selected by applying logic 1 to the MN / MX input pin. This is a single
microprocessor configuration.
The maximum mode is selected by applying logic 0 to the MN / MX input pin. This is a multi
micro processors configuration.
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Mode of operation for 8086
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8086 Block diagram

Figure 2 8086 Block diagram

The Execution unit contains
1. Control circuitry, Instruction decoder, and ALU
2. Flag register
3. General Purpose register

The BIU contains
1. The queue
2. Segment registers
3. Instruction pointer
Category
General

Bits
16
8
16

Index

16

Segment

16

Instruction
Flag

16
16
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Register Names
AX, BX, CX, DX
AH, AL, BH, BL, CH, CL, DH, DL
Stack Pointer (SP)
Base Pointer (BP)
Source Index (SI)
Destination Index (DI)
Code Segment (CS)
Data Segment (DS)
Stack Segment (SS)
Extra Segment (ES)
Instruction Pointer (IP)
Flag Register (FR)
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Registers of 8086
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General purpose registers





Data Registers are normally used for storing temporary results that will be acted upon by
subsequent instructions
Each of the registers are 16 bits wide (AX, BX, CX, DX)
General purpose registers can be accessed as either 16 or 8 bits. E.g. AH is upper half and AL
is lower half of AX

Pointer and index registers



The registers in this group are all 16 bits wide. Low and high bytes are not accessible. These
registers are used as memory pointers.
 Stack pointer register is a 16-bit register, which holds the address from the start of the
segment to the memory location, where a word was most recently stored on the stack.
 Base Pointer Register
 Instruction pointer is a 16-bit register used to hold the address of the next instruction to be
executed.
Example: MOV AH, [SI]
Moves the byte stored in memory location whose address is contained in register SI to register AH
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BIU has 4 segment buses, i.e. CS, DS, SS& ES. It holds the addresses of instructions and data in
memory, which are used by the processor to access memory locations. It also contains 1 pointer
register IP, which holds the address of the next instruction to executed by the EU.
 CS − It stands for Code Segment. It is used for addressing a memory location in the code
segment of the memory, where the executable program is stored.
 DS − It stands for Data Segment. It consists of data used by the program andis accessed in
the data segment by an offset address or the content of other register that holds the offset
address.
 SS − It stands for Stack Segment. It handles memory to store data and addresses during
execution.
 ES − It stands for Extra Segment. ES is additional data segment, which is used by the string to
hold the extra destination data.
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Segment Registers
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Flag Register
It is a 16-bit register that behaves like a flip-flop, i.e. it changes its status according to the result
stored in the accumulator. It has 9 flags and they are divided into 2 groups − Conditional Flags and
Control Flags.
15 14 13 12 11 10 9 8 7 6 5 4 3
2
1
0
O D I T S Z
A
P
C
What Do the Letters Mean?
C
Carry
T
Trap
P
Parity
I
Interrupt
A
Auxillary Carry
D
Direction
Z
Zero
S
Sign
O
Overflow
Conditional Flags
It represents the result of the last arithmetic or logical instruction executed. Following is the list of
conditional flags −
 Carry flag − This flag indicates an overflow condition for arithmetic operations.
 Auxiliary flag − When an operation is performed at ALU, it results in a carry/barrow from
lower nibble (i.e. D0 – D3) to upper nibble (i.e. D4 – D7), then this flag is set, i.e. carry given
by D3 bit to D4 is AF flag. The processor uses this flag to perform binary to BCD conversion.
 Parity flag − This flag is used to indicate the parity of the result, i.e. when the lower order 8bits of the result contains even number of 1’s, then the Parity Flag is set. For odd number of
1’s, the Parity Flag is reset.
 Zero flag − This flag is set to 1 when the result of arithmetic or logical operation is zero else
it is set to 0.
 Sign flag − This flag holds the sign of the result, i.e. when the result of the operation is
negative, then the sign flag is set to 1 else set to 0.
 Overflow flag − This flag represents the result when the system capacity is exceeded.
Control Flags
Control flags controls the operations of the execution unit. Following is the list of control flags −
 Trap flag − It is used for single step control and allows the user to execute one instruction at
a time for debugging. If it is set, then the program can be run in a single step mode.
 Interrupt flag − It is an interrupt enable/disable flag, i.e. used to allow/prohibit the
interruption of a program. It is set to 1 for interrupt enabled condition and set to 0 for
interrupt disabled condition.
 Direction flag − It is used in string operation. As the name suggests when it is set then string
bytes are accessed from the higher memory address to the lower memory address and vicea-versa.
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BIU contains the instruction queue. BIU gets upto 6 bytes of next instructions and stores them in the
instruction queue. When EU executes instructions and is ready for its next instruction, then it simply
reads the instruction from this instruction queue resulting in increased execution speed.
Fetching the next instruction while the current instruction executes is called pipelining.

7

Instruction queue
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ALU in 8086

What is the function of Execution Unit?
What is the function of BIU?
What is the function of ALU?
What are the registers in 8086?
What are the functions of flag register?
What are the functions of segments registers?
Why is queue important in microprocessor?
What is the difference between maximum mode and minimum mode?
What is the maximum amount of memory addressable by 8086 and why?
Why is 8086 a 16 bit microprocessor?
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