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Microprocessors

Interrupts

An interrupt is a condition that halts the microprocessor temporarily to work on a
different task and then return to its previous task. Interrupt is an event or signal that
request to attention of CPU. This halt allows peripheral devices to access the
microprocessor.

Whenever an interrupt occurs the processor completes the execution of the current
instruction and starts the execution of an Interrupt Service Routine (ISR) or
Interrupt Handler. ISR is a program that tells the processor what to do when the
interrupt occurs. After the execution of ISR, control returns back to the main
routine where it was interrupted.
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Interrupts
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Hardware Interrupts (INT n)
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(Scheme indicating processors operation when requesting an interrupt
from terminal devices)
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e Processor response steps for any interrupt

1- Normal Processing

2- Interrupt occurs

3- Finish instructions

4- Push flag in stack segment
5- Push CS register in stack
6- Push IP register in stack
7- Interrupt address

8- Execute ISR

9- POP IP

10- POP CS

11- POP flag

12- Normal processing

Nots ; <Uaada

INT 10 Wlasivl cilablid) €15 (INTFE-INTO00) dxkilia 256 22 53 8086 gllasll 5 o
RAM 581301 353 52 50 038 5 INT21h s

5SIAN L83 ) sanse dxkalia 256 Waae il cilakaliall Jsas (30 CS:IP o)) siad) il
KB W lais dalis Zadhaliall jacady Sus RAM 4w )

Each interrupt is associated with a special program called the Interrupt Service
Program (ISR). When the interrupt is called, the CS: IP address is fetched from

the interrupt table of 256 interrupts reserved in the main memory RAM, where

1KB is allocated to the interrupt.
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Interrupt Vector Table:

INT. name INT. Type Mask able | priority INT. Table

INT 00(Divide by 0) Internal NO 2 00000-00003
software

INT 01(single step) Internal yes 3 00004- 00007
software

INT 02(NMI) External soft NO 1 00008-0000B

(Non mask able interrupt) | ware

INTR External soft YES - Jsanlh pal 28 se Ld Gl
ware

INTO3(Break point) Internal NO 4 0000C-0000F
software

INT 04 Internal NO 5 00010-00013
software

INT 05 - - - -

INT 06 - - - -

INT FF

e TypeO o INT 0O:

0o daaniy jiia e Al vie lld s CPU JI (e allay Sl software § s (e dakalial) o2a
.(0000-00003) 52 s RAM JI 2 L3 o 5 (Divide error) dls ) jedai g leple axdiid) 3yl

e Typel o INT O1:

vie sl software g s (e dakalia (o4 53 ghads 3 shad =ali il & (5) (Single step) (e s
.Debug I et n At <) Lad) xie (step by step) 3 s 3 ghad mali ) L
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o Type2 o INTO2:
hardware g s (= 4xklis a5 (none maskable interrupt ) NMI dsdalial) oda e g
Lan A a ol SbyeS o elihil Jie casllALE e Aaklia 4

o Type3 o INTO3:
O pand o Sua software g 58 o« dablis a5 (Break point) (send dakaliall o3a
break a8 sill ddadi aiai &3 Gl YVl (0 Ae sane 285 a2y Sy 3 SN QU sisa g elleall
el Aty daty ellaad iy AllD 2ay &3 INTO3 (b (e Uil pasdi s point

o Typed s overflow s INTO4:
dsas de Guai software gs8 (e 4xblis 25 OVERFLOW  (cansi dxbaliall o2a
Ty () pan 2o &b a5 00010 58I adge () mllaall a8y Allall o8 45 OF=1
A g b ety Gl (el ) pes e SIS 5 Aadalie Maie Juasd L 4

e Steps to execute interrupt:

1. push flag into stack segment.

2. Push CS into stack segment.

3. Push IP into stack segment.

4.  Multiply no. of interrupt X4 to get interrupt address. Through the
interrupt address, the first two bytes are loaded into IP and the next two
bytes into CS.

5. IF=0, TF=0. IF flag is zeroed when the processor is busy serving the

current interrupt
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RAM
003FC Type FF
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Type3
0000F yp
0000C

s Type2
00008 ype
00008
00007 | Typel
00004
00003 -

Type 0
00000

(interrupt Vector Table)
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Steps to end interrupt:

1. POP IP
2. POP CS

3. POP FLAG
4. IF=1, TF=1 P AT L.,S\ JLainy axia GJL’“M 8] L.,S\

EX1) Find physical address and logical address for these interrupts, then find IP,
Cs?

1. INT 14H
2. INT 38H

Solution)

e Multiply no. of interrupt x4 el dea (3 (i e Aa) ) Jand ()

00011000 «— 0

00101000 «— 0

0101 0000

=Ll o) sl physical address= 00053h — 00050h
il o) sl Jogical address = 0000:0053h — 0000: 0050h
IP= 0051h — 0050h

CS=0053h - 0052h
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EX2) Find physical address and logical address for INT5 then find contain of CS &
IP from memory locations segment below:

0000:0000 E8 56 2B 02 56 07 70 00 C3 A1 40 30
0000:0010 56 71 70 00 54 FF 00 FO FF 01 55 60

Solution:

1. Calculate offset address for interrupt INT5:

00000101 «— 0
00001010 | 0
000010100

INT5= 14h

Physical address for INT5= 00014H — 00017H
Logical address for INT5= 0000:0014H — 0000:0017H

2. First two bytes which represent IP:
[0014H] =54H, [0015H] =FF

IP = FF54
3. Second two bytes which represent CS:

[0016H] = 00, [0017H] = FO

CS =F000
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Q) What’s the difference between INT02 and INT04?

Answer)

£ (» axblis a5 (non maskable interrupt ) NMI euds INT02 Aadalidl
Glakaliall Joan A& Ll gie 5 da HA dablie by aall ALE e d2klis 45 hardware

.00008 — 0000B
&aad g internal software g ¢ (= 25 Over flow interrupt <y INT04 daklaal)
&) i Ol (el pen o) il Q8 ) AL (s ge (e ) pea e (5) OF=1 Jgeas dic
.00010 — 00013 lakaliall Jsan A Ll sie 5 o 5a

EX3) Find contain of CS & IP for INT02 in memory locations segment below:

0000:0000
0000:0010

Solution:

12 04 C1 4A 44 75 88 22 34 A2 E4 D5 44 66 77 32

33 05 2E D4 76 98 A2 14 A7 8C B5 43 78 90 98 44

e Calculate offset address for interrupt INTO2:

00000010

00000100

00001000

«— 0

Address for Int02= 08

Physical address for INTO2 = 00008 — 0000B

Logical address for INTO2 = 0000:0008 — 0000:000B

The first two byte represent contain of IP: [0008] =34h, [0009] = A2, IP=A234

The second two byte represent contain of CS: [000A] =E4h, [000B] = D5, DS=D5E4
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Subroutines : 4 il gl 2l o
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Q) what’s the deference between subroutine (CALL) and interrupt?

L (FFFFF-00000) 1MB 4 siall Jlae (aiia 0 ga (51 ) @l i CALL Sa¥) (1
IKB 4nas 53 cilabaliall Json 8 23na gdge I dabalial

hardware dakliell Loty zali il 8 danae a8 g0 die paddual) J8 0 CALL ¥l padiey (2
Al 8 e S g () (8 5SS

Axbliall Caiaa Sae 081y CALL Jl¥) s SaY (3

Litay daklaall ey stack segment (oS4l adaie A& CS: |P o) siall Laisy CALL JY) (4
CS:IP ¢l sie ALl flag Jandl

Aabaliall 4l A IRET Jla¥) aodion Wiy oo 8l aalill Aled A RET Ol padien (5

10




