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8086 Minimum-Mode Signals 

Mode 

Select    MN/MX’ 

Interrupt 

interface 

8086 MPU 

Power supply 
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INTR 

 

_____ 

INTA 

 

_____ 

TEST 
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RESET 
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HLDA 
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AD0-AD15, 
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ALE 

____ 

BHE/S7 

 

M/IO’ 

 

DT/R’ 

___ 

RD 

___ 

WR 

____ 

DEN 

 

READY 

 

 

 

 

 
CLK 

DMA 

interface 

Memory/IO 

controls 
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Interrupt 

• An interrupt is a signal to the processor 

emitted by hardware or software indicating 

an event that needs immediate attention. 

 

• 8088/8086 Interrupt Interface signals  
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http://en.wikipedia.org/wiki/Central_processing_unit


Instruction Cycle 

Without Interrupts 

With Interrupts 
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Need for Interrupts 

Polling vs Interrupt 

Polling 
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Interrupt saves processor time 
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Types of interrupts 

• Maskable interrupt (INTR): a hardware interrupt that 

may be ignored by setting Interrupt flag.  

• Non maskable interrupt: (NMI): a hardware interrupt 

that can never be ignored. NMIs are used for the highest 

priority tasks such as timers, & memory hardware errors.  

• Software interrupt: an interrupt generated within a 

processor by executing an instruction.   
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Interrupt Handler (IH) or Interrupt 

Service Routine (ISR) 

• It is a small program used to service the 

interrupting device (hardware or software).  

• Each interrupting device has different 

service needs, so there are many service 

routines present in CS of memory. 
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Program flow control after interrupt 

• When an interrupt service request reaches the CPU, it causes the 
CPU to interrupt the task that it is doing, and run interrupt service 
routine (ISR). 

• When the ISR is completed, the CPU returns to the program it was 
executing before interrupt and resumes its previous task. So the 
stack is again used by CPU to store its program counter & registers 
temporarily.  

 

By Engr. Muhammad Aamir Aman 9 



Multiple Interrupts 

• A system can have multiple sources of interrupts.  The  
PIC (Programmable Interrupt Controller) chip is used to 
handle multiple interrupts on the basis of their priority.  
– Once an IRQ is accepted by the CPU, it must identify the source 

of the request and locate the appropriate ISR in memory.   

– The PIC identifies the IRQ responsible for the interrupt and 
returns an 8-bit number identity of device called interrupt type 
code. 

– The CPU uses this type code to locate an entry in the Interrupt 
Vector Table (IVT).  This table holds the starting address for all 
possible ISRs in main memory. 
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Sequential & Priority handling of 

interrupts 

Interrupt Y priority is greater than X, Y comes after X  Priority service 

interrupt Y comes after X  Sequential service 
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Programmable Interrupt Controller 

8259A for multiple interrupting 

devices 
Cascaded PICs for 

connecting more than 

8 interrupting devices 

8086/8088 supports 256 interrupting devices 

 because interrupt type code is only 8 bits & 28  is 256 
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Interrupt Vector/ pointer Table 

Interrupt Type Codes 
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Interrupt vector table (IVT) 

• It is a table in the lowest 1 KB of memory which contain 

pointers to ISRs. 

•  The Type code received from PIC on data bus is 

multiplied by 4, to get the physical address from where it 

search for the pointer of ISR in this table for the device 

which had sent the interrupt request to CPU.  
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Interrupts process in 8088/86 

The Operation of an Interrupt sequence on the 8086 Microprocessor: 

1.  PIC sends an interrupt signal, to the Interrupt Request (INTR) pin. 

2. The CPU finishes the present instruction and sends Interrupt Acknowledge 
(INTA) to PIC. 

3. The interrupt type N is sent to the µProcessor Unit via the Data bus from the 
PIC. 

4. 5. Both the interrupt (IF) and (TF) flags are cleared. This disables the INTR 
pin and the trap or single-step feature. 

6. The contents of the flags, code segment register (CS) & instruction pointer 
(IP), related to currently running program are pushed onto the Stack. 

7. The interrupt service routine address is fetched by using the interrupt type N. 
IP  part is fetched, from (4 x N) and then placed into the IP and  CS part is 
fetched from (4 x N +2) and then placed into the CS so that the next 
instruction executes from the interrupt service routine. 

8. While returning from the interrupt-service routine by the Interrupt Return 
(IRET) instruction, the IP, CS and Flag registers are popped from the Stack 
and return to their state prior to the interrupt. 
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Steps of Interrupt  

4. Interrupt controller gives the type code 

of device to CPU on DATA BUS 

 

 
ISR 

 

 

ISR pointer 

7. 

Type code*4 

Pointer 

to IVT  

IVT 8. By finding the ISR pointer in 

IVT,  

the program control shifts to ISR 

Memory 

Stack 
6. All flags & pointers of main 

Program are stored on stack 

5. IF=0 

TF=0 
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Interrupt Interface signals  

Test signal  

• Test input: Example 
The 8086 cannot carry out floating point arithmetic. So 

before handling this task to 8087(Math Co-processor), the 

programmer has to include WAIT instruction in the 

program. The 8086 then keeps on testing the TEST input. 

As soon as it becomes low, it indicates that FP math 

processor has finished the Floating Point arithmetic. 
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Direct Memory Access DMA 

• For large quantities of data or higher speed 

transfer, the direct memory access approach is 

preferred.   Direct memory access (DMA) frees 

the CPU from managing the transfer of data 

between an IO device and main memory. 
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DMA interface signals 

1. HOLD:  

– When the DMA controller (DMAC) wants to 

take control of the system buses, it signals 

this fact to µP by switching HOLD to 1 logic 

level. 

2. HOLA (Hold Acknowledge): 

– The µP releases the control of the buses & 

signals this fact to DMAC by switching its 

HLDA pin to 1 logic level. 
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DMA Process  

1. The Device sends DMAC request for data transfer. 

2. The DMAC sends high on HOLD input of CPU. 

3. The CPU programs the DMA controller 

  CPU tells DMA controller:- 
– I/O Device address  

– Starting address of main memory block for data  

– Amount of data to be transferred  

4. CPU sends HLDA to DMAC & release the control of System bus. 

5. DMA controller sends ACK to the device which sends it request 
initially. 

6. DMA deals with transfer. 

7. When done, the device sends low on DREQ pin to DMAC. 

8. The DMAC sends low on HOLD pin , telling CPU to acquire the 
control of System bus 
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DMA Process 
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Quiz # 01 

• What do you know about Status Signals? 
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Quiz # 02 

• How a word is transferred by 8088 

microprocessor? Explain your answer with 

proper example. 
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