18.1 Polling and Interrupts

8259

(Programmable Interrupt Controller)

Whenever more than one /O devices are connected to 2 microprocessor based |

gystem, any one oftheUOdevicumnhmvimat any time. There are two \1
mmodsinwhkhthenﬁavprwmrmnnbgthmmwggn' e method 18 10 ‘\
i i 5 the other-met

il

Inmepolingr\mtinethemi;ropmfehxkl hotbermyofthemdevimsis \
requesting for service. l\
Thepollingrout.inaisasirtq:bpmgnmmntkeepcacheckfortheoocumnmof \
interrupt. For e g. : Let us assume that our polling routine is servicing /O ports W 9

- TP 8. The polling routine will check the status of the /O ports in a proper® |

uence.
\/BTahqe polling routine will first transfer the status of the 1O port 1 to the accumulator. \

. executing and fetch a new routine in order to offer service to the /O device. Once the

It then checks the contents of accurmulator to determine if the service request bit is |
set. If the bit is set then 1/O port 1 service routine s called, otherwise the polling |
routine will move forward to check if port 2 is requesting service. On completion of \
the service to portl, the polling routine will test port2. The process is repeated till \
1
l

allthaSportsaretaswdmdaﬂtheUOpomtbaamdemandmgseniceare

. processed. On completion of the polling routine, the microprocessor will resume with

the ex‘ecutmn of the program’ Fig. 18.1.1 shows the sequence for polling routine. 1
The polling routine has priorities assigned to the different VO devices. Once the l\

—

~utine begins port1 will always be checked Tirst, then portZ and £0 OD.

Another way that allows the mic with the execution of the program

W!mmt i an external asynchronous
mpu atmmthBMpWrtommpleteﬂ:eimtmcﬁonthatitiscumaY

/O device is serviced, the microprocessor will continue with the execution of its
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Call the /O port 8
service routine

Fig 18.1.1 :'Polling sequence

18.2 8259A Progranimable Interrupt Controller

¢« ' For applications where we require multiple interrupt sources, we need to use an
external device called as a priority interrupt controller (PIC).
¢ @Lconnectmg a PIC to the mlcmprocessor we can mcmase the mterrupt handhng

capacity of the nncropm:;}oa
# 8259A is the commonly pnonty interrupt controller.
18.2 1 Features of 8259A

e  Itis a LSI chip which manages 8 levels of mtenupts ie. W@_ﬂﬁ_ 3
| level interrupt system. , _ e |
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It cgn be cascaded in a master slave configuration to handle upto g4 N
elg of

interrupts. : . _
It can identify the interrupting device. ioe
It can resolve the priority of interrupt requests i.e. it, does not require —

priority resolver.
It can be operated in various

priority. P
The interrupt requests are individually nmskable. ]
The operating modes and masks may be dynamically changed by the s 8TV

" time during execution of programs.

temg)
priority modes such as fixed priority and
ting

« It accepts requests from the peripherals, determines priority of incoming reque reg1®
checks whether the incoming request has a higher priority value thap the leSt’ fmc‘fo?r'
currently being serviced and issues an interrupt signal to the microprocessor. vel : word- ]

e It provides 8 bit vector number as an interrupt information.. priorif

o  Itdoes not require clock signal. . @ decisio

o It can be used in polled as well as interrupt modes. | '-_ is set t

e The starting address of vector number is programmable. ' : interT

e It can be used in buffered mode (Buffered mode is applicable for multiprocessgr | servict

g =) system). ' ; - 4 the In
& 18.3 8259 Block Diagram
Q. Explain 8259 with functional block diagram. ' :.
The block diagram of 8259 is as shown in Fig. 18.3.1. It contains following blocks : Do Vg
e Data bus buffer . - o Read/write logic
» Cascade buffer and comparator o  Control logic t =5
o IRR (Interrupt Request Register) ¢ InSR (In-Service Register) | WR
Priority resolver IMR (Interrupt Mask Register) A
. ; a
(1) Data bus buffer : It is used to transfer data between microprocessor and internal
bus. ' ' -
2) Eeaderite contf-ol logic : 1t sets the direction of data bus buffer. It controls all G
- internal read/ write operations. It contains initialization and operation command CA
- registers. _ : CA
(3) E“‘c“d‘-’d buffer and comparator { In master mode, it functions as a cascaded S5/
luﬂ"er. The cascaded buffers outputs slave identification number on cascade lines. In 2
 slave-mode, it functions as a comparator. The comparator reads slave identification
number from cascade lines and compares this number with its internal
identification number. In buffered mode it generates an Eﬂsigﬂ@ : S
. ; et : E
) Ctlmtrol logic ﬁffgenerates an INT signal. In response to an INTA signal, It 21 qQ
releases three byte CALL address or one byte Vector number. It controls read/write

control logic, cascade buffer/comparator, in service register, priority resolver and C
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ain _

244 -
3 all pending interrupt re
; gtore : (juests. E : .
any externg ﬂ;;e high level of the mmspon;glg};: t:f this register is'set,
risift read contents of this regi . > CITUDt request

wﬂfiﬁic o register (InSR) : 3

; to store al'! interrupt levels currently being servi :

sl et by priority resolver and reset by End of interS;:e:;.nmmEaChdb\l:o:; o
. The

: jster 18 . :
nINg request r can read contents of this register by issui ;
a0 the leve] joroprocess? gister by issuing appropriate d

essor.

wor iy P9 olwr@ek.exmmes the priorities of the bit set in the IRR. To make
1 acision, the priority resolver looks at the ISR. If the higher priority bit in the InSR
i< get then it ignores the new request. f t_he priority resolvers finds that the new
terrupt has 2 higher priority e highest priority interrupt currently being
ced and the new mtem.apt is not in service, then it will set appropriate bit in

SR and send the INT signal to the microprocessor for new interrupt request.

gervi
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entification ‘

e ¢ Fig, 18.3.1 : Functional
) Interrupt mask register (IMR) :

| signal, it ,
r::ﬂ;writle Q@ Explain how will you read the IMR.

Iver and E nw
e I§ a programmable register.l_t is used to -Ma:,l:ooessor can d
Writing appropriate command word.7}'1"};21}5'_‘7‘j

Tegister without issuing any ¢0
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Conﬂguration of 8259

| ‘ Q Explainin detail 8259 with pin configuration.
\ configuration of 8259 pmgrammabla interrupt

4 The pin

| BT

gram of 8259

Description KR O LR

tate, buffe non mul iplexed
tem data lines

istate
connected to the Y8
through data puffers (in

o TN

o s S ey
AR

1t is an active low control input line. Tt is used to read contents
§ ) e —
of internal registers. It is connected to JOR or MEMR of the
gystem bus.
Jow control input line. Tt is used o0 write data

It is an active
e "=
connected 10 IOWR or MEMWR of the

into registers. 1t 18
gystem bus: :
to select appropriate
dress lines of the

These are bi-directional 3 bit cascade lines. The

used in cascade mode only. In master

as output lines. In this mode, the PIC places g bit slave

jdentification number on cascade lines. In

liries function 28 input lines. In this mode, the PIC reads 3 bit
maste

glave jdentification number
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- Symbal _ : "y Description . g e w3 ;ed

(7) S‘p,m It is an active low bi-directional control line. In non buffer
(Slave | mode, it functions as SP input line. In this mode, SP is used to
Program / e
Emfbk) distinguish between master and slave PICs. i.e. SP pin of

master PIC is connected to Vec while SP pin of slave PIC'’s is
grounded. In buffered mode it functions as an EN output line.
In this mode it is used to enable data buffers. : _
(8) INT Tt is an interrupt output line. It goes high whenever 2 valid
' | interrupt (unmasked and highest priority) request is activated.
It must be connected to INTR input of the microprocessor. __

Tt is an interrupt acknowledge input Tme. This signal is

generated by the microprocessor. The 8259A accepts two INTA
pulses to release one byte vector number. The 8259 A does not |

work without INTA pulses in vectored mode. .
(10) IRo-IR; These are asynchronous interrupt request input lines. These | %
._ " | .signals are generated by peripherals. They can be used either | Sg%.
in edge triggered or level triggered mode. The IR input should | S-
make low to high transition in level as well as edge triggered |
mode. : T

€)) INTA

(B

18.5 Priority Modes

Q. Explain various priority modes of 8259 A.

" The various priority modes of 8259A are : '

o Fully nested mode. ~ ‘o Special fﬁlly nested mode.
Rotating priority mode. - ¢ Special masked mode.

18.5.1 Fully nested mode (FNM) _ ;
o/ After initialization, the 8259A operates in fully nested mode i.e. it is default 3
priority mode. It continues to operate in this mode until the mode is changed
through OCWs. It is also called as default mode. : :
‘/ In this mode, IRo has highest priority and IR; has lowest priority. When the -3
/ interrupt is acknowledged, it sets the corresponding bit of ISR. S

[ )

This bit will prevent all interrupts of the same or lower level, however it will
accept higher priority interrupt requests. '

. The bit in the InSR will remain set until an EOI (End of Interrupt) command
is issued by the microprocessor at the end of ISR (Interrupt Service Routine).
If the AEOI (Automatic End of Interrupt) bit is set, the bit in the InSR resets

at the trailing edge of last INTA
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3 -“t End of Interrupt (EOD - ' |
r'l: 3 ié Q. Explain the importance of EOT command of 8259-
i reset by on EOI command that is issued by the nﬁmmmﬁaor

.

0| § it can be
‘A m/%swt ¢ the illtemlpt routine

e E . isting from : =
f 3 :i Inf:;‘; el:‘(NM the highest Jevel in the InSK would con‘eSponq to the last intarng
| & that is acknowledged and serviced in such a case, & non-specific EOI commang c:l):x "

used, the 8259 PIC may not be able to determine i

> g be issued .
g d mode is not .
ged. In such a case a specific EOI command neeqs ¢,

| - (3) Ifthe fully nested T
' last interrupt that 1 acknowled

]

o " be issued. : sha - . . . |
¥ (9 In the cascade mode, the FOI command should be issued twice once for master ang
- & onceforsalve. Ryt ! |

3 (A) Nonspecific EOI (.;ammand: .
. C%-‘s,command informs the 8259A that.the current interrupt service routine has
en completed. It resets current bit (highest priority bit) of the InSR.) This
command is independent of the interrupt level and is thus called a nonspecific EOL
e & It must be used in fully nested mode. . el
E "_ (B) Specific EOI command :

./"'/
L}the fully nested mode
interrupt was just acknowledged.

< not used, the 8259A may not be able to tell which
such a case a specific EOI command must be B

and not for salve.

|l 3 i '

I G issued. This command resets a-bit'of InSR, which is specified by LoliLo.

- 3 - Automatic end of interrupt (AEOI) ‘

] 3 g‘ ' In this mode the 8259 will perform a non-specific EOI on its own and on the trailing

£ edge third INTA pulse. It can be used only for master
18.5.2 Special Full e (SFNM)
2 In the fully nested mpde, on the acknowledgement of an interruﬁt, the further
3 5 ; interrupts of the same level are disabled.
'- E / Consider a large system that uses cascad
levels within each salve have to be considered. An interru
| . the salve causes the salve to place an interrupt request to

.'_;'f:",.li_._'j:,; Gy

ed 82595 and where the interrupt
pt request input to
the master and on

r one of the master’s inputs. :
5 Interrupts to the same salve will cause the salve to place the request to the
g | ~ miaster on same input to the master. However, these interrupts will not s
3 recognized.
e This is because further interrupts to the same level are
- ~ asits InSR bit is set.
o  The special ﬁ;lly nested mode is used to prevent the problem.

disabled by the master
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S.Z(A) Nested Mode al Fully Nested M .
4 interrupt t fo e Al =3
r an mn reques rm a salve ;
whene"" . : e i8 being servi 18.5.4 Sped
: 0 olace further mques.ts o “: these requests are of : hf;; o th? slave is allowed vk
P currently being serviced. These interrupts re r:: priority than the request
ognized by the master
.

Processg a8
r th b interrupt requests to the microprocessor unit

. initial .
interrupt termination form the ISR, a non-specifi
Before viooam specific EOI must
nand can SR must be read tcr determine if it was the only inberruptbt: :;::t l'w the slave. Ity
s empty» 2 non-specific EOI command can be sent to the master ;;me‘ If the InSR
then the same TR level input to the master can be re ot t;:'lnsn is not
2rviced. This is because

multiple interrupts on the slave EOI must not be sent to the master

mine the
needs to ewtys
there 8T¢

ster and
853 rotating Priority Mode

ting priority mode in case of 8259 PIC. \

in rofa
ine has Q ExPIa'n
R) Thi e
QE%IIS The rotating priority mode can be set as:
‘o Specific rotation

, Automatic rotation

Automatic Rotation .
being seﬁriced becomes the lowest priority,
t becomes highest priority. ;

t serviced will receive the seventh priority.
mes lowest priority and IR5

b In this mode, & device after
and consecutive next interrup

The device that has been jus
been serviced, hence it beco

railing Here IR4 has just
becomes highest priority. |
IR0 IRy wIRg Ry TRa g IBs* ‘mﬁ [BBr) -
urther / EEREEEE o6 frrralanal: 2 nEn 2
errupt b " Lowest Highest
put to p‘riority prionty
nd on 185.3( . I_ :
5.3(B) Specific Rotation | -
' i gerv as
to the + /In the automatic rotation mode, the interrupt request that 18
10t be is assigned the lowest priority- , . ned to any
e In thlegnspedﬁc rotation mode, lowe;t pﬂtgzgi z:n be Emgn
‘ : ecific 10 iae
aster interrupt input (IRe 0 mvz:.:;n :;Pto R, all other terrupt priorities are
is & "

e eg if lowest priority
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8.5.4 Special Masked Mode |
InSR is set and

If an interrupt is in service, then the corresponding bit in the

)
; t lower priority interrupts are inhibited.
~ Sometimes it is desired for tl_xe‘int,errupt' service routine to dynamically ﬁﬂf"
o the systems interrupt priority structure. In such cases We have to used gpecial g
R ~ masked mode. ey
ot e  Special masked mode inhibits further interrupts at that level and enables
e interrupts form all other levels that are not masked. Thus, 88 interrupt can be

enabled by loading the mask register.

8.5.5 Operating Modes
mode. In interrupt

8959 has two operating modes Viz. interrupt driven and p?“'mgh N ot 8
driven mode, 8259 interrupts the progessor with the INT pin wheneve :

terrupt. .
olled mode

Explain POLL mode of 8259.
ity In this mode the INT output is' not used. The microprocessor h_e(_:ks the status of the
] ; ) 3 d- .
interrupt request by jssuing poll comman _ .
it He microprocessor reads contents of 8259 A after issuing the poll comnmnd oy
H5 During the read operaﬁon th_é g8259A provides polled word'and sets the ISR bit of
highest active interrupt retp:}est. in following forx?mg | i l
| : i  Binary code ofhigﬁest priority active
t requests activated Binary code 01 : :
_I =10One ‘or more mwﬂp ' s request
i last
G eqﬁenee of simple VO operations. It

=




