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Features of 8086 Microprocessor 

Basic Features (3 marks – any 3 points) 

1. 16-bit Processor – 16-bit ALU, 16-bit registers, 16-bit external data bus. 

2. Speed – 

o 8086 → 5 MHz 

o 8086-2 → 8 MHz 

o 8086-1 → 10 MHz 

3. Memory Addressing – 20-bit address lines → 220=1 MB2^{20} = 1\ \text{MB} memory access. 

4. I/O Addressing – 16-bit address lines → 216=64 K I/O locations2^{16} = 64\ \text{K I/O locations}. 

 

Special Features (4 marks – any 4 points) 

1. Pipelined Architecture – Two stages (Fetch & Execute), can pre-fetch up to 6 bytes, executes one while 

fetching next. 

2. Two Modes – 

o Minimum Mode → Single processor. 

o Maximum Mode → With 8087/8089 or multiple 8086 processors. 

3. Memory Banks – 1 MB split into two 512 KB banks (Lower bank → even addresses, Higher bank → odd 

addresses), allows 16-bit data access in one cycle. 

4. Memory Segmentation – 16 segments of 64 KB each (Code, Stack, Data, Extra Segment), enables 

addressing >64 KB using segment+offset. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



Power and Clock 

 Pin 40 - VCC: Provides the +5V power supply to the chip. 

 Pins 1, 20 - VSS: Serve as the ground connections for the processor. 

 Pin 19 - CLK: Receives the system clock signal to synchronize all operations. 

Address, Data, and Status Bus 

 Pins 2-16, 39 - AD0-AD15: Function as a multiplexed bus for the lower 16-bit address and 16-bit data. 

 Pins 35-38 - A16/S3-A19/S6: Function as a multiplexed bus for the upper 4-bit address and status signals. 

 Pin 34 - BHE/S7: Enables data on the high byte of the data bus (D8-D15). 

Common Control Signals 

 Pin 32 - RD: Active-low signal that indicates the CPU is reading from memory or an I/O device. 

 Pin 22 - READY: An acknowledgment from a slow device or memory that it is ready for data transfer. 

 Pin 21 - RESET: Resets the processor to its initial state when held high for four clock cycles. 

 Pin 23 - TEST: An input tested by the WAIT instruction to pause execution until the pin goes low. 

 Pin 33 - MN/MX: A mode selector pin for minimum (single-processor) or maximum (multi-processor) 

operation. 

 Pin 28 - M/IO: Distinguishes between a memory operation (high) and an I/O operation (low). 

Interrupts 

 Pin 18 - INTR: A maskable interrupt request line that the processor can choose to ignore. 

 Pin 17 - NMI: A non-maskable interrupt which forces the CPU to respond immediately. 

Minimum Mode Signals 

 Pin 29 - WR: Active-low signal indicating the CPU is writing to memory or an I/O device. 

 Pin 24 - INTA: Serves as an interrupt acknowledgment to the interrupting device. 

 Pin 25 - ALE: Address Latch Enable signal used to demultiplex the address/data bus. 

 Pin 26 - DEN: Data Enable signal used to activate external data bus buffers. 

 Pin 27 - DT/R: Controls the direction of data flow (transmit/receive) on the data bus. 

 Pin 31 - HOLD: Receives requests from other devices to take control of the system bus. 

 Pin 30 - HLDA: Acknowledges a HOLD request, indicating the bus is available for another master. 

Maximum Mode Signals 

 Pins 26-28 - S2, S1, S0: Status signals that are decoded by an external bus controller to generate control 

signals. 

 Pin 29 - LOCK: An active-low signal that prevents other processors from taking control of the bus. 

 Pins 30-31 - RQ/GT1, RQ/GT0: Bidirectional lines used to request and grant bus control in a multi-processor 

system. 

 Pins 24-25 - QS1, QS0: Provide status on the internal instruction prefetch queue. 

 



 

Memory Bank of 8086 – Explanation 

The 8086 uses two 8-bit memory banks (Lower Bank & Higher Bank) to form a 16-bit data bus. 

 Lower Bank (Even Bank) → stores bytes at even addresses (A0 = 0). 

 Higher Bank (Odd Bank) → stores bytes at odd addresses (A0 = 1). 

 The signal BHE̅ (Bus High Enable, active low) is used to enable the higher bank. 

 This design allows 16-bit (word) data to be accessed in one cycle if aligned at an even address. 

Cases of Access 

Case 
Address 

Example 
Banks Active 

Access 

Cycles 
Explanation 

1. Word at 

Even Address 
2000H Lower & Higher bank active together 1 cycle 

Lower byte in even bank, upper byte in 

odd bank — both read in parallel. 

2. Word at Odd 

Address 
2001H 

First cycle: Higher bank → lower byte; 

Second cycle: Lower bank → upper byte 
2 cycles 

Word crosses bank boundary; requires 

two separate reads. 

3. Byte at Even 

Address 
2000H Lower bank only 1 cycle Only the even bank is enabled. 

4. Byte at Odd 

Address 
2001H Higher bank only 1 cycle Only the odd bank is enabled. 

Key Points: 

 Even-aligned words are faster to access (1 cycle). 

 Odd-aligned words need 2 cycles because they span both banks at different addresses. 

 Byte operations only require one bank. 
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1.)List and explain the use of any one pin of minimum mode (Listing – 1mk, explain use 2 mks)(4) 

 



 

 

 

Q.2 )List and explain the use of any one pin of maximum mode Listing – ( 1mk, explain use 2 mks) (4) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.) Explain use of any pin or signal minimum or maximum mode (each for 2 mks)(4/6) 



 

Q.4)Explain following methods with the help of diagram Each for 3 marks (1 mk for diagram , 2 mks for explanation)  



1. Demultiplexing of Address Bus 

 

 
2. Demultiplexing of Data Bus 

 

 

Q.5 Draw and explain Minimum mode of 8086(6/8) 



 

 

 

 

 



Q.6 Draw minimum/Maximum mode of 8086(6/8) 

 

 

Maximum  

mode of 8086 
 

 

 

 

 

 

 



Q.7 Draw timing diagram for any one machine cycle of minimum mode of 8086(4) 

 

Q.8 Explain the use of 8288 bus controller in maximum mode of 8086(4) 

 

Q.9 State the function following signals ALE,BHE,DT/R,DEN,IOWR,IORD,MR,MW, HOLD,HOLDA,LOCK (4/6/8) 

 


