EE2007 
Tutorial Notes
Prepared by Pan Yan


Interrupt of 8086/8088
· The 8086 series of microprocessors has an Interrupt Vector Table situated at 0000:0000 which extends for 1024 bytes. 
· The Interrupt Vector table holds :
	Address
	Base
	Base+1
	Base+2
	Base+3

	Content
	IP Lower
	IP Higher
	CS Lower
	CS Higher


Base = Interrupt No. * 4   
· This gives us room for the 256 Interrupt Vectors.
	INT (Hex)
	IRQ
	Common Uses

	00 - 01
	Exception Handlers
	-

	02
	Non-Maskable IRQ
	Non-Maskable IRQ (Parity Errors)

	03 - 07
	Exception Handlers
	-

	08-0F
	Hardware IRQ0~7
	System Timer, Keyboard, 

Serial Comms, Sound Card, 

FD Ctrl, Parallel Comms.

	10 - 6F
	Software Interrupts
	(DOS INT, e.g. 21H)

	70 - 77
	Hardware IRQ8~15
	Real Time Clock, Mouse, 

HD Drive, Co-Processor

	78 - FF
	Software Interrupts
	-
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Interrupt Sequence

1. One or more of the INTERRUPT REQUEST lines (IR7±0) are raised high, setting the corresponding IRR bit(s).

2. The 8259A evaluates these requests, and sends an INT to the CPU, if appropriate.

3. The CPU acknowledges the INT and responds with an INTA pulse.

4. Upon receiving an INTA from the CPU group, the highest priority ISR bit is set and the corresponding IRR bit is reset. The 8259A does not drive the Data Bus during this cycle.

5. The 8086 will initiate a second INTA pulse. During this pulse, the 8259A releases an 8-bit pointer onto the Data Bus where it is read by the CPU.

6. This completes the interrupt cycle. In the AEOI mode the ISR bit is reset at the end of the second INTA pulse. Otherwise, the ISR bit remains set until an appropriate EOI command is issued at the end of the interrupt subroutine.

The Initialization Control Words (ICWS)

ICW1 – Interrupt Trigger Type/ Address Interval/ Cascade ?/ With ICW4? 
ICW2 – Selects Base Vector Address. 
00001000 (0x08) for PIC1 and 01110000 (0x70) for PIC2 
ICW3 – Master/ Slave Connection Information.
ICW4 – The only thing we must set is 8086/8080 Mode which is done using Bit 0.
The Operation Control Words (OCWS)

OCW1 – Interrupt Masks

OCW2 – Selects how the End of Interrupt (EOI) procedure works.
OCW3 – Bits 0 and 1 enable use to read IRR and ISR registers.
	Address
	Read/Write
	Function

	Base
	Write
	Initialization Command Word 1 (ICW1)

	
	Write
	Operation Command Word 2 (OCW2)

	
	Write
	Operation Command Word 3 (OCW3)

	
	Read
	Interrupt Request Register (IRR)

	
	Read
	In-Service Register (ISR)

	Base+1
	Write
	Initialization Command Word 2 (ICW2)

	
	Write
	Initialization Command Word 3 (ICW3)

	
	Write
	Initialization Command Word 4 (ICW4)

	
	Read/Write
	Interrupt Mask Register (OCW1)


Initialization Command Word 1 (ICW1) 

	Bit(s)
	Function

	7:5
	Interrupt Vector Addresses for MCS-80/85 Mode.

	4
	Must be set to 1 for ICW1

	3
	1
	Level Triggered Interrupts

	
	0
	Edge Triggered Interrupts

	2
	1
	Call Address Interval of 4

	
	0
	Call Address Interval of 8

	1
	1
	Single PIC

	
	0
	Cascaded PICs

	0
	1
	Will be Sending ICW4

	
	0
	Don't need ICW4


Initialization Command Word 2 (ICW2) 

	Bit
	8086/8080 Mode
	MCS 80/85 Mode

	7
	I7
	A15

	6
	I6
	A14

	5
	I5
	A13

	4
	I4
	A12

	3
	I3
	A11

	2
	- 
	A10

	1
	- 
	A9

	0
	- 
	A8


Initialization Command Word 3 (ICW3) 
For Master
	Bit
	Function

	7
	IR7 is connected to a Slave 

	6
	IR6 is connected to a Slave 

	5
	IR5 is connected to a Slave 

	4
	IR4 is connected to a Slave 

	3
	IR3 is connected to a Slave 

	2
	IR2 is connected to a Slave 

	1
	IR1 is connected to a Slave 

	0
	IR0 is connected to a Slave 


For Slave : 

	Bit(s)
	Function

	7
	Reserved. Set to 0

	6
	Reserved. Set to 0

	5
	Reserved. Set to 0

	4
	Reserved. Set to 0

	3
	Reserved. Set to 0

	2:0
	Slave ID

	
	000
	Slave 0

	
	001
	Slave 1

	
	010
	Slave 2

	
	011
	Slave 3

	
	100
	Slave 4

	
	101
	Slave 5

	
	110
	Slave 6

	
	111
	Slave 7


Initialization Command Word 4 (ICW4) 

	Bit(s)
	Function

	7
	Reserved. Set to 0

	6
	Reserved. Set to 0

	5
	Reserved. Set to 0

	4
	1
	Special Fully Nested Mode

	
	0
	Not Special Fully Nested Mode 

	3:2
	0x
	Non - Buffered Mode

	
	10
	Buffered Mode - Slave 

	
	11
	Buffered Mode - Master

	1
	1
	Auto EOI

	
	0
	Normal EOI

	0
	1
	8086/8080 Mode

	
	0
	MCS-80/85 


Operation Control Word 1 (OCW1) 

	Bit
	PIC 2
	PIC 1

	7
	Mask IRQ15
	Mask IRQ7

	6
	Mask IRQ14
	Mask IRQ6

	5
	Mask IRQ13
	Mask IRQ5

	4
	Mask IRQ12
	Mask IRQ4

	3
	Mask IRQ11
	Mask IRQ3

	2
	Mask IRQ10
	Mask IRQ2

	1
	Mask IRQ9
	Mask IRQ1

	0
	Mask IRQ8
	Mask IRQ0


Operation Control Word 2 (OCW2) 

	Bit(s)
	Function

	7:5
	000
	Rotate in Auto EOI Mode (Clear)

	
	001
	Non Specific EOI

	
	010
	Reserved 

	
	011
	Specific EOI

	
	100
	Rotate in Auto EOI Mode (Set)

	
	101
	Rotate on Non-Specific EOI

	
	110
	Set Priority Command (Use Bits 2:0) 

	
	111
	Rotate on Specific EOI (Use Bits 2:0)

	4
	Must be set to 0

	3
	Must be set to 0

	2:0
	000
	Act on IRQ 0 or 8

	
	001
	Act on IRQ 1 or 9

	
	010
	Act on IRQ 2 or 10

	
	011
	Act on IRQ 3 or 11

	
	100
	Act on IRQ 4 or 12

	
	101
	Act on IRQ 5 or 13

	
	110
	Act on IRQ 6 or 14

	
	111
	Act on IRQ 7 or 15


Operation Control Word 3 (OCW3) 

	Bit(s)
	Function

	7
	Must be set to 0

	6:5
	00
	Reserved

	
	01
	Reserved

	
	10
	Reset Special Mask 

	
	11
	Set Special Mask

	4
	Must be set to 0

	3
	Must be set to 1

	2
	1
	Poll Command

	
	0
	No Poll Command

	1:0
	00
	Reserved

	
	01
	Reserved

	
	10
	Next Read Returns Interrupt Request Register 

	
	11
	Next Read Returns In-Service Register








Email : panyan@gmail.com
  Go to http://ee2007.cjb.net  for more on EE2007      - 5 -



