
Lecture-52 

Interrupt sequence: 

The powerful features of the 8259A in a system are its 

programmability and the interrupt routine address capability. It allows 

direct or indirect jumping to the specific interrupt routine requested 

without any polling of the interrupting device. 

Before considering the details of programming the 8259A, the 

sequence of events that occur in response to an interrupt request at 

one of the IR inputs of an initialized 8259A are considered. The 

sequence of events during an interrupt depends on the type of CPO 

being used. The events occur as follows in 8085 system. 

1) One (or more) of the interrupt request lines (IR0-IR7) is one 

mate logic’1’ by devices requesting service. The corresponding 

bits in the interrupt request register (IRR) is set i.e. when an 

interrupt request has been received, it is first latched into the 

IRR. 

2) The priority resolver and control logic use information from the 

ISR and IMR to determine if the  should be interrupted. If so, 

INT becomes logic 1. 

3) If the 8085A’s INTR interrupt is enabled, the completes the 

execution of the current instruction and then executes an 

interrupt acknowledge, INA machine cycle. During the INA the 

8085A acknowledges the interrupt with an  pulses. 

4) In response to the  the 8259A sets the highest priority ISR, 

bit and reset the corresponding IRR bit. The 8259A also places 



the CALL instruction op code CDH on the 8-bit data bus through 

D7-D0 pins. 

5) When the 8085A receives a CALL instruction OP code during 

the INA m/c cycle, it generates two more INA m/c cycles. 

During the second & a third  are generated by the 8085A. 

6) In response to the second  pulses, the 8259A places the 

low address of a pre-programmed subroutine address on the 

data bus. The high address on the data bus in response to the 

third  pulses. 

7) This completes the 3-byte CALL instruction released by the 

8259A. If the 8259A is in AEOI (autocratic end of interrupt) 

mode, the ISR bit is reset at the end of the third  pulses. 

Otherwise the ISR bit remains set until an appropriate EOI 

command is issued by the 8085A at the end of interrupt service 

subroutine. 

8)  The 8085A executes the CALL instruction by saving the PC 

(return address) an the stack and transferring control to the pre-

programmed address.  

 

The events occurring is an 8086 system are as follows: 

1) The IRR latches the incoming interrupt request. After a bit in the 

IRR is set to 1 it is compared with the corresponding mask bit in 

the IMR. If the mask bit is 0, the request is passed on to the 

priority resolver, but if it is 1, the request is blocked. When an 

interrupt request is input to the priority resolver its priority is 

examined and, if according to the current state of the priority 



resolver the interrupt is to be sent to the 86 CPU, the INT line is 

activated. Assuming that the interrupt flag (IF) in the CPU is 1, 

the CPU will enter its interrupt sequence at the completion of 

the current instruction and issues on  pulses. 

4) Upon receiving an  from the CPU, the IRR latches are 

disabled so that the IRR will ignore further signals on the IR1-

IR0 lines. This state is maintained until the end of the second 

 pulses. Also, the first  pulses will cause the 

appropriate ISR bit to be set and the corresponding IRR bit to 

be reset. The 8259A not drive the data bus during this cycle.  

5) The CPU will then, initiate a second  pulses. During this 

pulse, the 8259A release an 8-bit pointer on to the data bus 

where it is read by the CPU (interrupt byte). 

6) This completes the interrupt cycle, in the AROI mode the ISR 

bit is reset at the end of the second  pulses. There wise, 

the ISR bit remains set until an appropriate EOI command is 

issued at the end of the interrupt subroutine. If no interrupt 

request is present at the step 4of either sequence, (i.e. the 

request was too short in duration). The 8259A will issue an 

interrupt level 7. Both the vectoring bytes and the CAS lines 

will look like an interrupt level 7 was requested. 

 

Programming the 8259A: 

It accepts two types of command words generated by the CPU. The 

8259A is initialized by a sequence of initialization command words 

(ICWS). The initialization command word formats are shown in fig. 



When a byte is issued with A0=0 and bit 4 (D4) = 1, it is interrupted as 

initialization command word 1, ICW1. ICW1 starts the initialization 

sequence during which the following automatically occur. 

a) The edge sense circuit is reset, which means that following 

initialization, an interrupt request (IR) input must make a low to 

high transition to generate an interrupt. 

b) The interrupt mask register (IMR) is cleared. 

c) IR7 input is assigned priority 7. 

d) The slave mode address is set to 7. 

e) Special mask mode is cleared and status read is set to IRR. 

 

Initialization Control Word 1 (ICW1) 

 

If ICW=0, then all functions selected in ICW4 are set to zero. This 

puts the 8259A in the 80/85 mode, with no AEOI (automatic end of 

interrupt), and non buffered operation. No ICW4 would then be sent 



in their initialization sequence. For an 8086/8088 system their bit 

must always be set to 1.Bit 1 (SNGL) indicates whether or not. The 

8259A is cascade with other 8259As. If SNGL=1, only one 8259A is 

in the interrupt system. In this case no ICW3 is needed. Bit 2 (ADI) 

(CALL address interval) is used in 8080/85 system only and not in 

8086. In 80/85 system, the 8 interrupts will generates CALL to 8 

locations equally spaced in memory. The separation interval between 

the eight vector addresses may be 4 or 8 bytes. Thus the 8 interrupt 

routines will occupy a page of 32 or 64 bytes, respectively. The 

desired interval is selected by bit 2 of ICW1.  

 

If ADI=1 then interval = 4 and If ADI = 0 then interval = 8. The routine 

address is 2 bytes long (A15-A0). When interval chosen is 4, A0-A4 are 

automatically inserted by the 8259A as per table given below, while 

A5-A15 are programmed externally. 

A4 A3 A2 A1 A0 Interrupt 

0 0 0 0 0 IRO 

0 0 1 0 0 IR1 

0 1 0 0 0 IR2 

0 1 1 0 0 IR3 

1 0 0 0 0 IR4 

1 0 1 0 0 IR5 

1 1 0 0 0 IR6 

1 1 1 0 0 IR7 

 



When the interval chosen is 8, A5-A0 are automatically inserted by the 

8259A as per table given below while A6-A15 are programmed 

externally. 

A5 A4 A3 A2 A1 A0 Interrupt 

0 0 0 0 0 0 IRO 

0 0 1 0 0 0 IR1 

0 1 0 0 0 0 IR2 

0 1 1 0 0 0 IR3 

1 0 0 0 0 0 IR4 

1 0 1 0 0 0 IR5 

1 1 0 0 0 0 IR6 

1 1 1 0 0 0 IR7 

 

The 8- byte interval will maintain compatibility with current software, 

while the 4-byte interval is best for a compact jump table. 

If the interval chosen is 4, then the values of address bits A5-A7 are 

specified in ICW1. If the interval chosen is 8, the values of A6-A7 bits 

are specified in ICW1. 

In 8086 A15-A11 are inserted in the five most significant bits of the 

vectoring byte and the 8259A sets the three least significant bits 

according to the interrupt level. 

 

 

 

 

 

A2 A1 A0 IRO 

0 0 0 IR1 

. . . .  

. . . . 

1 1 1 IR7 



A10-A3 are ignored and ADI has no effected. 

LTIM: If LTIM =1, then the 8259A will operate in the level interrupt 

mode. If LTIM = 0, then the interrupt are edge triggered. 

 

Initialization Control Word 2 (ICW2) 

The format for ICW2 is shown below, It is issued to an address 

having A0=1. (odd address) 

 

A15/T2 A14/T6 A13/T5 A12/T4 A11/T3 A10 A9 A8 

 

A15-A8 specify the higher byte addr of the interrupt for 80/85 system 

only. For 8086, T7-T3 are used to specify the interrupt vector address. 

Thus, an 8085A system using a single 8259A could be programmed 

with only two ICWs; ICW1 & ICW2. eg. if    

  ICW1 = 0001   00102  and ICW2   = 0000   01002 

with these initialization command words, the interrupt request inputs 

are programmed for edge triggered mode. In addition, the 8259A’s 

priority instruction would be operating in the fully rested mode i.e. IR0 

having the highest priority. 

 


