Hardware Interrupts
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The 8259A Programmable Interrupt Controller:
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The 8259A PIC

« The IRR is an 8-bit register that indicates
which interrupt request inputs are active.

« The ISR is an 8-bit register that contains
the level of the interrupt being serviced.

« The IMR is an 8-bit register that holds the
interrupt mask bits and indicates which
interrupts are masked off.

« The priority resolver determines the
priorities of the coming interrupt requests
and selects the one with the highest
priority. e
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Interrupt Sequence of the 8259A PIC

1. One or more of the interrupt request lines
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, the
highest priority ISR bit is set and the
corresponding IRR bit is reset.
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Interrupt Sequence of the 8259A PIC

5. The 8086 will initiate a second INTA pulse. During
this pulse, the 8259A releases an 8-bit interrupt
vector, which was partially set with ICW2, onto the
data bus where it is read by the CPU.

6. This completes the interrupt cycle. In the AECI
mode (AEOI bit of the ICW4 was set) 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 service routine.
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‘ Programming the 8259A PIC

o The 8259A is programmed by
initialization and operation command
words.

o The Initialization command words
(ICWs) are programmed before the
8259A is able to function in the
system and dictate the basic operation
of the 8259A.
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The Initialization Command Words (ICWs)

W1

oWz

Ay Dz Ds Ds Dy Dy D; Dy D
0 Ay Ag As 1 LTIM [ ADI | SMGL | IC4
1: 1GW4 required
0: IGW4 nat required
1 Single
0: Gascade
CALL address interval
1: Interval =4
0: Interval = 8
| 1: Level triggered mode
| 0: Edge triggered mode
Interrupt veclor address
Aa thru A;
(Valid only in 85 mode}
Ay 0 Dg D 0y D; Dy Dy D,
1 ATr | ATe | AiafTs | ATy | AufTa [ A Ay Ag

‘ Interrupt vector address
Az thru Aqs (85 moda)

Interrupt vector address
Ty thru T; (B6 moie)
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The Initialization Command Words (ICWs)

ICW3
(Master)

1oW3
(Shavz)

i) D; Dy D; Dy Dy Dy 0y Dy

1 O P T T T T B
1: R input holds slave
0: IR input does not hold slave

Ay D; D; D; D; Dy 0y D, Dy

1 0 ] 0 0 0 0, 0y Dy
Slave ID
O[1]2|3]4]|5(6(7
O 1j0 1010t
O[o)1]1{ojoft1|1
(AN ANARERERER

NOTE: Slave ID indicates the IR input

ofthe comesponding master,
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The Initialization Command Words (ICWs)

Ay 0 Dy D Dy Dy 0, il 0y
cwa | 1 0 0 0 | SFNM | BUF | WS | AEOI | pPM
L1:86m0dc
0: 85 mode
1: Automatic EOl mod
0: Normal EOI mode
0 x| Non-buffered mode

0 |Bufiered mode (slave)

1 |Buffered mode (master)

1: Special fully nested mode

0: Not special fully nested mode
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Initialization Sequence

Mo (IC4 = 0)

Is
ICvw4
needed?

Yes (IC4 =1)

G4 |

¥

Interrupt request
reception preparations
completed
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The Operation Command Words (OCWs)

The OCWs are used to direct the operation of
the 8259A once it is programmed with the
ICW.

1 A < O A O A 1

(nterupt Mask
1: Mask sat
{0: Mask resat

Slide 11

The Operation Command Words (OCWs)

ocw2 0 R R EQI 0 0 L2 L1 L0

Active IR Level

op1|2|3|4(5]6(7
op1joj1joj1jof1
gjoj1|1|o 111
pjojojof1|i1]1|1

[1] 0 1 |Non-specific EOL command .

— End of intemrupt

1} 1 1| Specific EOl command (NOTE)

1 1] 1 Rotats on nonspecific B0l command

1 1] 0 | Rotats in automatic EDI mack SET) Automatic ratation

1] 0 0 |Rodatein astomatic EOl mode (Clear)

1 1 1 Rotate on spedfic EOl command (NOTE) N
Specilic rotation

1 1 0 | Set priority comand (NOTE)

0 1 0 |Noopeation

NOTE L0 thru L2 wséd
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The Operation Command Words (OCWs)

Ag | Dy | Dg | D5 | Dy | D3 | Dp | Oy | Dg
ocws| 0 0 |ESMM | SMM | 0 1 P RR | RIS

\_R oad Register Command
0 1 0 1

0 0 1 1

Read Read

Noopeation  |RRbv_ [ISRby_
et FD | nest RD

Palling
1: Poll command
0: No-poll command

Special Mask Mode

0 1 0 1
0 0 1 1
Resat | Set
: id cial
1o operation m :f:;k
modk | mode
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Reading the 8259A Status

« Read 8259A when A0=0 after issuing an
OCW?3 to get the status of IRR and ISR.

P RR RIS Action
0 | () Read IRR
0 | | Read ISR

Example: Read IRR (Assume 8259A's port number = 80H)

out 80H,00001010b
IN AL80H

« Read 8259A when A0=1 to get the status of
IMR.
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Interfacing the 16550 UART to the 8088 MP
through the PIC 8259A
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‘Interfacing the 16550 UART to the 8088 MP
through the PIC 8259A

» An INTR occurs whenever;

(1) the transmitter is ready to send another
character,

(2) the receiver has received a character,
(3) an error is detected while receiving data, and
(4) a modem interrupt occurs.

+ 16550 is decoded at I/O ports 40H-47H.
» 8259A is decoded at I/O port 48H and 49H.
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