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Programable Interrupt Controller 8259A

By.Dr. Sanjay Vidhyadharan
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8259A Block Diagram
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Addressing 8259A
»0Only Two Addresses per 8259A.

INITIALIZATION COMMAND WORDS(ICWS)
ICW 1, ICW 2, ICW3,&1C4

= Operation Command Words (OCWSs):
OCW 1, OCW2&ICWS3



8259A ICWs

ICW1 : Mandatory

ICWs 1 (INITIALIZATION COMMAND WORD )
A0 D7 Ds Ds Da Ds D2 D1 Do

1 ICW4 nes
A7 — A5 INTERRUPT 5
VECTOR ADDRESS 1 LEVEL TRIGGERED 0 no nee
8085 ONLY 0 EDGE TRIGGERED 1 SINGLE

DON’T CARE 8086 0 CASCADE
CALL address INTERVAL
1 INTERVAV 4 BYTE
0 INTERVAL 8 BYTE
1 FOR 8086



8259A ICWs

D7 De Ds Da D3 D2

D1

Do

A0

A7 — A5 INTERRUPT

!55551ICVV4ne<

VECTOR ADDRESS 1 LEVEL TRIGGERED 0 no need
8085 ONLY 0 EDGE TRIGGERED 1 SINGLE
DON’T CARE 8086 0 CASCADE
CALL address INTERVAL
1 INTERVAV 4 BYTE
0 INTERVAL 8 BYTE
1 FOR 8086
WAP to initialize Single 8259 as follows
Edge triggered,
Single,
Auto EOI Mode, Start: MOV AL, 17H
Buffered Mode, ouT 80H, AL

Mask IR3, IR4, IR5, IR6,
Vector number of IR0 is 40H.
Assume 8259 i1is at Port Address BOH.



8259A ICWs

ICW?2 : Mandatory

Low order bits are 0 since there are 8 interrupts.

v hY
A D7 Dg Ds Dy Dy Dy Iy Iy
1| T | T | T Ty | 5 [ X | X | X

WAP to initialize Single 8259 as follows
Edge triggered,

Single,

Auto EOI Mode,
Buffered Mode,
IR4,
Vector number of IR0 is 40H.

Mask IR3,

IRS,

IR6,

Assume 8259 i1is at Port Address BOH.

T7-T3 of Interrupt Vector
Address (8086/8088 Mode)

Start: MOV AL, 17H
OUT 80H, AL

MOV AL, 40H
OUT 82H, AL




8259A ICWs

ICW3 : Dependant on ICW 1 ( Mandatory if Cascade selected in ICW1)

This register 1s treated as a mask,
Ay Dy Dg Ds Dy D5 Dy Dy Dy iy 1o indicating the IRQ channels
11571 S6] Ss | Sq[S5[S) ]S |Sy| connected to master/slave §259As.

J 4

0 = IR Input has a slave
1 =1R Input does not have a slave

WAP to initialize Single 8259 as follows
Edge triggered,

Single,

Auto EOI Mode,

Buffered Mode,

Mask IR3, IR4, IR5, IR6,

Vector number of IR0 is 40H.

Assume 8259 is at Port Address 80H.



8259A ICWs

ICW3 : Dependant on ICW 1 ( Mandatory if Cascade selected in ICW1)

This register 1s treated as a mask,
Ay Dy Dg Ds Dy D5 Dy Dy Dy iy 1o indicating the IRQ channels
11571 S6] Ss | Sq[S5[S) ]S |Sy| connected to master/slave §259As.

4

0 = IR Input has a slave
1 =1R Input does not have a slave

WAP to initialize Single 8259 as follows

Edge triggered,

Single, Start: MOV AL, 17H
Auto EOI Mode, OUT 80H, AL
Buffered Mode,

Mask IR3, IR4, IR5, IR6,

Vector number of IR0 is 40H. MOV AL, 40H
Assume 8259 is at Port Address 80H. OQUT 82H, AL



8259 ICWs

ICW3 : Dependant on ICW 1 ( Mandatory if Cascade selected in ICW1)

A0 D7 D6 D5 D4 D3 D2 D1 DO
(1 [S7[S6]S5]54 53] 52[51]50]

] |- - - -
ICW3 (Master Device) 1= IR input has a slave
0 = IR input does not have
a slave

AO D7 D6 D5 D4 D3 D2 D1 DO
|1 ]0]0[0 |0 ] O [ID2[ID1]IDO |

ICW3 (Slave Device) [ SLAVE D 1
01234567
The 8259 can work in either 01010101
buffered or nonbuffered mode. 00110011
00001111
Figure14-6a &b

ICW Formats (ICW3 and CW4forthe 8259 - Master & Slave



8259 ICWs

ICW4 . Dependant on ICW 1 ( Mandatory if 8086 used)

Ay D Dg D Dy D3 Dy D Iy D.<0 f 8085
1| 0] 0| o [sBUrF|MS|AEOI| 1 oV Tor

SFNM -1 for Ll l — Do-1 for 8086
Fully nested 0=NORMAL EOI Normal EOI- D,-0

: 1 = Special Fully Nested Mode —
Cascade: 071 0= .\%t é;)cci;l'lel;\' - 01X Nm}fsun”cd *\_I,Od‘:_ ISR has EOI
SFNM :0 for Nested Mode - 11 0 | Buffered Mode:Slave
. . — 11 1 | Buffered Mode:Master Auto EOI : Dl-l
Single

After sending vector ISR
register set 0

Start: MOV AL, 17H

WAP to initialize Single 8259 as follows OUT 80H, AL

Edge triggered,

Single,

Auto EOI Mode, MOV AL, 40H
Buffered Mode, OuUT 82H, AL
Mask IR3, IR4, IR5, IR6,

Vector number of IR0 is 40H. MOV AL, OFH

Assume 8259 is at Port Address 80H. OUT 82H, AL



8259 OCWs

OCW1 : Non-Mandatory

Start: MOV AL, 17H
Ag D; Dg Ds Dy D3 Dy Dy Dy OUT 80H, AL

1My | Mg | M| My [ | M | [

MOV AL, 40H

INTERRUPT MASK OUT 82H, AL
0 = Mask Reset
1 =Mask Set MOV AL, OFH

OUT 82H, AL

MOV AL, T8H
OUT 82H, AL
WAP to initialize Single 8259 as follows

Edge triggered, INT O03H
Single,

Auto EOI Mode, Code ENDS
Buffered Mode,

Mask IR3, IR4, IR5, IR6, END Start

Vector number of IR0 is 40H.
Assume 8259 i1is at Port Address BOH.

8/30/2021



Problem

Q2)

WAP to initialize Cascaded 8259.

One Master, tTwo slaves | connected on IR2 and IR3 of master.
Master: POrt adaress BUH. Vector Number of IRE is 46H) Edge trigogered.
SFNM. Eevboard Interrupt connected on IR4.
Slave?2: Port address 84H. Vector Numker of IR0 1s 50H. Level triggered.
Normal EQI Mode. Printer Interrupt on IR0. Card Reader Interrupt
Slave3: Port address 90H. Vector Number of IRE 1s T&H. Edge triggsred.
External Interrupts connected on IR0, IRl, IRZ and IRT7.
For all the abowve 8259's, mask the unwanted interrupts.
Start: MOV AL, 15H // 9
OuT 80H, AL // ICWl = 0001 0101 = 15H
MOV AL, 40H
OUT 82H, AL // ICW2 = 0100 0000 = 40H
MOV AL, OCH
oUT 82H, AL // ICW3 = 0000 1100 = OCH
MOV AL, 1FH
ouUT 82H, AL // ICW4 = 0001 1111 = 1FH
MOV AL, E3H
OUT  82H, AL // OCWl = 1110 0011 = E3H
A0 D7 De Ds Da Ds3 D2 D1 Do
A7 — A5 INTERRUPT I I LICWanes
VECTOR ADDRESS 1 LEVEL TRIGGERED 0 no need
8085 ONLY 0 EDGE TRIGGERED 1 SINGLE
DON’T CARE 8086 0 CASCADE
8/30/2021 CALL address INTERVAL

1 INTERVAV 4 BYTE
0 INTERVAL 8 BYTE
1 FOR 8086

AECOT Modse.

on IR1.

AEOTI Mode.
16



Problem

Q2) WAP to initialize Cascaded 8259.
One Master, two slaves connected on TR? and TR3 of masfer.
Master: Port address B0H. |[Vector Number of IRE is 4E6H. |Edge triggered. AEOI Mode.

SFNM. Eevboard Interrupt connected on IRZ.
Slave?2: Port address 84H. Vector Numker of IR0 1s 50H. Level triggered.
Normal EQI Mode. Printer nterrupt on IR0. Card Reader Interrupt on IRL.
Slaved: Port address 90H. Vector Number of IRE 1s T&H. Edge triggsred. RECQI Mods
External nterrupts connected on IR0, IR1, IRZ and IR7T.

For all the abowve 8259's, mask the unwanted interrupts.

Start: MOV AL, 11H ' MASTER 8259
cuT 80H, AL ICW1l = 0001 0001 = 11H
MOV 2T, 40H
ocuT 82H, AL CW2 = 0100 Q000 = 40H
MOV &L, OCH
cuT 82H, AL ICW3 = 0000 1100 = OCH
MOV 2T, 1FH
cuT 8Z2H, AL ICWw4 = 0001 1111 = 1FH
MOV AL, E3H
cuT 82H, AL CCWl = 1110 0011 = E3H

Low order bits are 0 since there are 8 mterrupts.

A D; Dg Ds Dy Dy Dy Dy Iy

V[T Te | T T [ T2 | X | X[ X

T7-T3 of Interrupt Vector
Address (8086/8088 Mode)

8/30/2021 17




Q2)

SENM.

Problem

WAP to initialize Cascaded 8259,

One Master,|two slaves connected on IRZ

and IR3 of master.

Master: Port address BUH. Vector Number of IRk 1& fcH. Edge triggered. REOTL Mode
Eevboard Interrupt connected on IR4.
Slave?2: Port address 84H. Vector Numker of IR0 1s 50H. Level triggered.
Normal EQI Mode. Printer Interrupt on IR0. Card Reader Interrupt on IR1l.
Slaved: Port address 90H. Vector Number of IRE 1s T&H. Edge triggsred. RECQI Mods.
External Interrupts connected on IR0, IRl, IRZ and IRT7.
For all the abowve 8259's, mask the unwanted interrupts.
Start: MOV AL, 11H MASTER 8259
ouUT 80H, AL // Icwl = 0001 0001 = 11H
MoV 2T, 40H
ouT 82H, AL = 40H
MOV AT, 0OCH
ouT 82H, AL = [0CH
MOV 2T, 1FH
ouT 8ZH, AL = 1FH
MOV AT, E3H
ouUT 8ZH, AL OCWl = 1110 0011 = E3H
This register is treated as a mask,
A Dy Dg D5 Dy Ds Dy Dy Dy iy 135 indieating the IRQ channels
1 [S7]S4] S| Sq|S5]S; S |Sy| connected to master/slave 8259As.
0 =IR Input has a slave
1 = IR Input does not have a slave
8/30/2021 18



Problem

Q2) WAP to initialize Cascaded 8259.
One Master, two slaves connected on IRZ2 and IER3 of master.

ster: Port address 80H. Vector Numker of IRE is £4E6H. Edge triggered.| REOQI Mode.
leyvboard Interrupt connected on IR4.

lave2: Port address 84H. Vector Numbkber of IR0 1z S0H. Level triggered.
Normal EQI Mode. Printer Interrupt on IR0. Card Reader Interrupt on IR1l.
Slaved: Port address 90H. Vector Number of IRE 1s T&H. Edge triggsred. RECQI Mods.
External Interrupts connected on IR0, IRl, IRZ and IRT7.

For all the abowve 8259's, mask the unwanted interrupts.

Start: MOV AL, 11H // MASTER 8259
cuT 50H, AL // Icwl = Q001 0001 = 11H
MOV 7., 40H
ocuT 82H, AL /S ICWz2 = 0100 0000 = 40H
MOV &L, 0OCH
cuT 82H, AL = 0CH
MOV 2., 1FH
cuT 52H, AL = 1FH
MOV AL, E3H
cuT 82H, AL = E3H

1 0| 0 [ O [SFNM|BUF | M/S|AEOIf 1

1=AUTO EOI
0=NORMAL EOI
6; z%:%;l cl::ily};ﬁﬂe:ud Mode 0| x | Non-Buffered Mode
Nocted Mode 11 0| Buffered Mode:Slave
8/30/202 1 Nested Mode 1] 1 | Buffered Mode:Master 19




Problem

Q2) WAP to initialize Cascaded 8259.
One Master, two slaves connected on| IE? and TRE3 of master.
Master: Port address B0OH. Vector Number of IRE iz 48H. Edge triggered. REOT Mode.

SEFNM. kayb:ara Interrupt connected on IE4. |
Slave?2: Port address 84H. Vector Numker of IR0 1s 50H. Level triggered.
Normal EQI Mode. Printer Interrupt on IR0. Card Reader Interrupt on IR1l.
Slaved: Port address 90H. Vector Number of IRE 1s T&H. Edge triggsred. RECQI Mods.
External Interrupts connected on IR0, IRl, IRZ and IRT7.

For all the abowve 8259's, mask the unwanted interrupts.

Start: MOV AL, 11H // MASTER 8259
cuT 50H, AL // Icwl = Q001 0001 = 11H
MOV 7., 40H
ocuT 82H, AL /S ICWz2 = 0100 0000 = 40H
MOV &L, 0OCH
cuT 82H, AL // ICW3 = 0000 1100 = 0OCH
MOV 2., 1FH
cuT 52H, AL // ICcw4 = 0001 1111 = 1FH
MOV AL, E3H

cuT 82H, AL = E3H

Ay Dy Dg Ds Dy Dy Dy Dy Iy
1| My | Mg Msf My ) M; [ M; | M) (Mg

INTERRUPT MASK
0 =Mask Reset
1 =Mask Set
8/30/2021 20




Q2)

Problem

WAP to initialize Cascaded 8259.

One Master, two slaves|connected on IR? and IR3 of master.

Master: Port address B0H. Vector Number of IRE iz 48H. Edge triggered. REOIL Mode.
SFNM. Eevboard Inierrupi connecited on IR4.
Slave2: [Port address 84H. |Vector Numker of IR0 i1s 50H. |Level triggered.
Normal EQI Mode. Printer Interrupt on IR0. Card Reader lncerruapc on IR1.
Slaved: Port address 90H. Vector Number of IRE 1s T&H. Edge triggsred. RECQI Mods.
External Interrupts connected on IR0, IRl, IRZ and IRT7.
For all the abowve 8259's, mask the unwanted interrupts.
at IR2
C o 84[—] AL ) // ICW1 = 0001 1101 = 1DD
86H AL // ICW2 = 0101 0000 = 50H
MOV AT, 0ZH
ouT 86H, AL // ICW3 = 0000 0010 = 02H
MOV AL, 09H
ouT 86H, AL // ICWw4 = 0000 1001 = 09H
MOV AL, FCH
ouT 86H, AL // OCWl = 1111 1100 = FCH
A0 Dr De Ds Ds D3 D2 D1 Do
A7 — A5 INTERRUPT 4 JeWamen
VECTOR ADDRESS 1 LEVEL TRIGGERED 0 no need
8085 ONLY 0 EDGE TRIGGERED 1 SINGLE
DON’T CARE 8086 0 CASCADE
CALL address INTERVAL
8/30/2021 O INTERVAL 8 BYTE 21

1 FOR 8086



Q2)

One Master,

Problem

WAP to initialize Cascaded 8259.
two slaves connected on IRZ2

and IR3 of master.

Master: Port address B0H. Vector Number of IRE iz 48H. Edge triggered. REOIL Mod
SFNM. EKevboard Interrunt connccted on IR4.
Slave2: [Port address 84H. |Vector Numker off IR0 1s 50H. Level triggered.
Normal EQI Mode. Printer Interrupt on IR0. Card Reader Interrupt on IR1l.
Slaved: Port address 90H. Vector Number of IRE 1s T&H. Edge triggsred. RECQI Mod
External nterrupts connected on IR0, IR1, IRZ and IR7T.
For all the abowve 8259's, mask the unwanted interrupts.
MOV AL, 1DH // SLAVE at IR2
ouT 84H, AL // ICW1l = 0001 1101 = 1DH
M AL, 506H
ouT 86H, AL // ICW2 = 0101 0000 = 50H
ML AT, O2H
ouT 86H, AL // ICW3 = 0000 0010 = 0Z2H
MOV AT, 09H
ouT 86H, AL // ICWw4 = 0000 1001 = 09H
MOV AL, FCH
ouT 86H, AL // OCWl = 1111 1100 = FCH
Low order bits are 0 since there are 8 interrupts.
A Dy Dg Ds Dy D3 Dy Iy Iy
T | T | Ts| T4 | T5 | X | X | X
T7-T3 of Interrupt Vector
Address (8086/8088 Mode
8/30/2021 ( ) 22




Problem

Q2) WAP to initialize Cascaded 8259.
One Master, two slaves connected Dnd IR3 of master.
Master: Port address B0H. Vector Number of IRE iz 46H. Edge triggered. REOIL Mode.
SFNM. Eevboard Interrupt connected on IR4.
Slave2: Port address 84H. Vector Number of IR0 1= S0H.

evel triggersd.

Normal EQI Mode. Printer Interrupt on IR0. Card Reader Interrupt on IR1l.
Slaved: Port address 90H. Vector Number of IRE 1s T&H. Edge triggsred. RECQI Mods.
External Interrupts connected on IR0, IRl, IRZ and IRT7.
For all the abowve 8259's, mask the unwanted interrupts.

MOV AL, 1DH // SLAVE at IR2

ouT 84H, AL // ICWl = 0001 1101 = 1DH

MOV AL, 50H

ouT 86H, AL // ICW2 = 0101 0000 = 50H

MOV AL, 02H

OUT 86H, AL // ICW3 = 0000 0010 = 02H
MOV AL, 09H

OUT 86H, AL // ICW4 = UU0UU I00L = 09H
MOV AL, FCH
OUT  86H, AL // OCWl = 1111 1100 = FCH

A0 D7 D6 D5 D4 D3 D2 D1 DO
[TTO[0]0] 010 [ID2[Ibi[Do]

ICW3 (Slave Device) SLAVE D 1
01234567
The 8259 can work in either 01010101
buffered or nonbuffered mode. 00110011
) 00001111
Figure 14-6a & b

8/30/2021 ICW Formats (ICW3 and CW4 forthe 8259 - Master& Slave 23



Problem

Q2) WAP to initialize Cascaded 8259.

One Master,
Master:

two slaves connected on IRZ2
Port address 80H.

SFNM. Eevboard Interrupt connected on IR4.

[ —

LNOXma 1

e

| N

Model EPrinter

Slaveld:

External

For all the abowve 8259's,

8/30/2021

MOV
ouT
MOV
ouT
MOV
ouT
MOV
ouT
MOV
ouT

Port address 90H.

Slave?: Port address 84H. Vector Number of
1 | Interrupt on
Vector Number of

Vector Number of IRE

Interrupts connected on IR0, IR1,

AL, 1DH // SLAVE at IR2

84H, AL // ICW1 = 0001
AL, 50H

86H, AL // ICW2 = 0101
AL, 02H

86H, AL // ICW3 = 0000

is S50H.

and IR3 of master.
iz 4EH.

Edge triggered. AEOI Mode.

Level triggersd.

Card Reader Interrupt on IRIL.

iz T&H.
IRZ and IR7.
mask the unwanted interrupts.

1101

0000

0010

Edge triggered. AEQI Mode .

1DH
50H

0ZH

AT, 09H
86H, AL <::::222}cw4 = 0000
AT, FCH

86H, AL

1001

// OCW1l = 1111 1100
Ay Dy Dg Ds Dy D3 Dy Dy Iy
1 0 0 0 |SFNM| BUF | M/S |AEOI| 1
\—l l 1=AUTO EOI
0=NORMAL EOI

.\S‘Pccial Fully Nested Mode
Not Special Fully
Nested Mode

1=
0=

Non-Buffered Mode
Buffered Mode:Slave
Buffered Mode:Master

FCH

24



Q2)

SENM.

Problem

WAP to initialize Cascaded B8259.

One Master, two slaves connected on IRZ2 and IER3 of master.
Master: Port address B0H. Vector Number of IRE iz 48H. Edge triggered. REOIL Mode.
Eevboard Interrupt connected on IR4.

Slave2: Port address 84H. Vector Number of IR0 is S50H. ILevel triggered.

Normal EQI Mode. Printer Interrupt on IR0. Card Reader Interrupt on IR1
Slave3: Port address 90H. Vector Number of IRG 15 TeH. Edge triggsred. RECI Mods
External Interrupts connected on IR0, IRl, IRZ and IRT7.

For all the abowve 8259's, mask the unwanted interrupts.

MOV AL, 1DH // SLAVE at IR2

OUT  84H, AL // ICWl = 0001 1101 = 1DH
MOV AL, 50H

OUT 86H, AL // ICW2 = 0101 0000 = 50H
MOV AL, 02H

OUT 86H, AL // ICW3 = 0000 0010 = 02H
MOV AL, 09H

OUT 86H, AL // ICW4A = 0000 1001 = 09H

MOV AL, FCH
OUT 86H, AL // OCWl = 1111 1100 = FCH

8/30/2021 o5



Problem

Q2) WAP to initialize Cascaded 8259.

One Master,
Master:

SFNM. Eevboard

Slave?:

two slaves connected on IRZ2
Vector Number
connected on IR4.
Vector Number o

Normal ECI Mode.

Slaveld:

External
For all the abowve 8259's

8/30/2021

Code
END

MOV AL,
ouUT 90H,
MOV AL,
ouT 92H,
MOV AL,
ouUT 92H,
MOV AL,
ouUT 92H,
MOV AL,
QUT 92H,
INT 03H
ENDS
Start

Port address 80H.
Interrupt
Port address G64H.

Erinter

Port address 90H.
Interrupts

15H
AL
T0H
AL
03H
AL
OBH
AL
T8H
AL

Interrupt o
o

Vector Number
connected on IR0,
mask the unwanted interrupts.

of

[

I?l

// SLAVE at IR3

//
//
//
//
//

ICW1

ICW2

ICW3

ICW4

OCWl1

ot

jex
O

H oH

is

is

4cH.

EOH.
Card Re

T&H.

and IR3 of master.
IRE 1=

Edge

rel

=3

[ IV

de
Edge

IRZ and IRT

0001

0111

0000

0000

0111

0101

0000

0011

1011

1000

15H

70H

03H

0OBH

78H

triggered.

triggered.

r Interrupt

triggered.
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