(Timer Modesorszsa [
+ Mode 0 --- Intarrupt on Terminal Count

1) Wit this mode s selected OUT pin & initially low.
2y The count vaks is leaded,
1) GATE pin |s mads high, =0 counting is anabled.
4} Durng counting, GUT pin remadns low,
2 On Terminal Count (TC) the OUT pin goes high, and remaing high.
5} During eswnting [ GATE s misde bow, |t disnbles courting.
‘When GATE is made high, counting Resumes,
Effect of Gate:
Low ¥ Disables Coianing
High < Enables {Resumes) Colnting

+ Mode 1 - Monostable Multivibrator

1) WiFken this mods (b adlecsed OUT pin (s inktlely high.

Iy The caunt value | losded.

3 Counting begins DMLY when & rising adge is applhed to the GATE.

&Y DUT pin ooes b and mimamns low dusing Sount ng.

59 On Terminal Cownk (TC) the DUT pin gees kigh, 2nd remains Bigh.

6) Dwring counting § GATE is made low, it has no effect o4 tha Cownting-

71 The GATE gin can be used 23 2 Trigger. '
The Counter tan be re-triggered by applying & rishng adge an the GATE.
Thiz would Restart the counking, and Fence re-Erigger It,
Effact of Goter

' Loww = No Effact

High(Trigger] 2 Stars Cownning, can seo re- roggyer ik

+ Mode 2 --- Rate Generator

1} ‘Wi this mede 6 selscad OUT pin is (sltkelly Hgh.

1} The count valué | loeded.

3} GATE pin i made high, so countlng B ensbde:d.

4} During soumtipng, OUT pin remams high.

2} The OUT pin goes low Tor one clock cpde just befors e TL.

&) The instial count Is relooded and the siboed pricds MepEats.
Thus, 1w mode produces s Continuous Pulis,

T} During courting if GATE & made low, it disebies counting.
Wisen GATE B made high, counting Restarts.
Effect of Gate:
Lo ¥ Daabllu {Ei':wqﬁ i
High =¥ Enables i) ‘Countin

) 11?; also caliisd & dheide By 0 mmgr, =4 Far & caunt n, the ingut freguency s divided by n oo

produce the gutput frequensy,



+ Mode 3 —- Sguare Wave Ganerator

11 Whan this mode i« calected QUT pin & indiady kigh,

21 - Thé cowne valug = loadad.

) GATE pin in made high, 5o counting it enalidsc,

4} DUT pin rarvsins nigh fe hslf of the eaunt in/2) and sensins lowe for the remaining hell.
5p Om T, the ©o_ 1L i relonded and tra Procoes raps st Resf produsing & continuous

RGUSre WD,
5} During cousting If GATE & mude low, it disabdes chunting. '
‘Whan GATE & mace kgh, ounting Ragrarts,
Effact of Gatm
Low - Digabibes Counting
* High = Enanles [Restasts} Cocnbing
El| M:uum: b5 OB, e QAT by mmaded bigh Tor (me 1302 and ko for

¢ Mode § —- Softwarg Trigaersd Strobe

L] When this mmexde i s=lected GUT pin = Inistaliy Kgh,
2). The count value is losded.
3 GATE pin is masde high, 5o counging = enabled,
4t During cownkd. g, BUT pin remaine high,
5} The QAT alr s0es Faw for one clode eyels, just after TC,
B Ao 1" st hilgh and reenaine high.
TH Durbeg cosmnting IFGATE 15 mady oy, it disables counting.
Whan GATE k& maoe high, founking Restarta,
Effact af Gates
Low =¥ Dzl Conint g
High ¢ Efides (Resiarrs] Counting

¢ Mode S — Hardware Trigoerc,i Strobe
I} When this mode & salected QUT pn ts inftially high.
2} The coumt velue |8 Iondad,
3) Cownbing sbarts ORLY aftsr a trigger is apgded o the GATE pin.
4] Aleax, the GATE pin reed rot ramaln Figh foe the counting b costinae,
3] During counting, QUT pin reimains high.
il The OUT P o Boder [far e Clock oyole, hest after TE
71 Adver that OUT pin coks ARgh ard mmains high,
B) Thais GATE b8 used &= i Trigger e, (0 has o be tiggered o stark counting.
Effect af Eaks:
Low = N Effect an Cowrming
High {Trigges] =& Stact= Counting, an also rerigger it
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Thers ara two main schamas of I'0 Oats Transfare
1} WP Comtroibed Dais Transfer [Sofiwane Controlled] ;
2} Devies Cantralled Data Trarster | Hartaare Contrabed)

1} wF Controdled Dats Transter [Softwars Contralied)
In this &ind of dams tonsfer, rw spawd of the periphieral devies ussd for the data transfer is
lasE than that of pp.
Thus, thaea is & posaibility of loss of dara,
. Te pravent this loss of data the u# contrels the data trasstas,
¢ Toda so, the pF applos varkus kesls of conditions or the date transfer as follows:

MM&IWW
+ I this method, no o ong are applied on the dam ransfer.

¢ The yf assumes that the peripheral is atways roady for tha date ransier.
‘' FThaugh IE s the simplest to smplement, there i & high fak of data loss in this methad,

Data trongfer uging AEADY sional

The READY pin I8 very important as It can be used to synchronize the dete transfer with
slevear peripherals.

+ Dfthe peripheral iz NOT ready for (Ba Fanifec, it puts e low on the READY pin.

Tha P chedes the AEALY pin during every Machina

IFtha READY pin m fow, the P insarts wait stabes, ikl I:n.l. REATIY port i el gh gsin,
Thus, data boss can be prevented 25 tha data transfar Wil nat take placs until the parghara|
I resdy,

This mghnique & mainly vsed bebeeen the pP and the mamary.

i}

Datn transfer using Dandshnkce skansls,

Thiz 5 an adwanced methoo of data racaler, 0 which signale are exchenged betasean ha @
and tha :!il'hrli'-ﬂ pafars the actusl data tra.cfer ke place,

Thise aigrald & taded Hansdshake Signals,

+ Theze signads present the yF from reading dupdicote data, and sending new data before
the previous one s sooapbed by the receivieg devioe.

Thiis, Fefiabla @ tranelar can be achisvad wsing H.andpﬂub:ng

Ef: Dats tramafer ising 8259,

This kind of data transfar & implamiesdad in two mathods:

Mathzd 1) ru
Folling &5 & mechnique in which, nstesd of the periphernl infarming the pP about the deta befng
availabie, tha eF chacks the status of the data.

Thig I Blia alad Pragrameed 100 a6 the 4P axdcutes & progeam in which it pariodicelly
{in a leop) checks i tha dats & avaikable g, the pF "Palls” for the daka.

o Ae soon 8% e gP finds thal 1 periphsssd (8 resdy for the dam transfer (Le. ready to send
& riew fyte, or Blrkady received Hlid predescd Dyt Ik peFfarms the doks ransfeT.

i Tne only disasdvantage of thie methed 18 that waluabila e of the P is wasted in ooping
&0 chack tha ateha of e daw,

i BIEB beth tan perfarm Progeasmmed [0,



Mskbod 1) Dptn pronsfes weith Intqrupts. (indecsai Sacieslled date transfer)

In this methed, the time of the P i not wasted in checking 1P status of Be Erangles.
_I-EI'III.. instaad of the P chacking for the data, the P umrteg IS owin R raie, md"ir
interrupted™ by the peripharal, whanever the peripheral is resdy far the catn tramsfer.

-lth_-r recading the intermaat. the pP branches from its current program into the ISR, in
which the data tranefsr ocours.

' Atte the ISR exeouted, Ehe pi resumes to ks own program,

' Thus, no i of the gP bs washed.
BISY can pedform Interrupe Caniraded data transfer.

: F-; B30 is penerally used as it increases the number of devicss, which can inbermgt the
He,

2} Device Controfied Data Transfar | Handware Controlled)

*  lathis method, an external device such a5 the DMA ContraBer eontroks the dats transher.
1t Is madnly sukabie for kigh-speed data transfar [Eg= batwaan I'D and Memeory), whers the
paripharal i faster than the pP,

+ In Program Controlled 1/0, Status or Ikt drven 10 the speed of transfer is slew maialy
becouse instructions naed 1o Be decoded snd than moacwted for the transfar.

* DA wrahsfer i softwars Independent and hance much faster.

Bk o e TS v et

“a OncH Eha #; e =y a [ 4.1
tranafar that does Aot valee the P, and hahod & wary frsl,

+ Once the deta Wwanefer |8 over the systam bus i3 returned to the gP.

Eg: DA transfer can e achased using 5237 DMAC,

[¥ypes of 1/0 mapping techniques ]

[ G e T i S -
HGLEE ¥ 3 b ¥

13 | The devioes are mapped (o the
MAsTa Y e et of the memary .

4 | The size of the I/0 sddress |= the The size of the [/0 sddreds &
same &s the sze of the memory mdependent of the memary asldrass,

3 Ei.ﬁh‘l,‘ﬂlﬂwmm are TGN, 10°W, MEMR, MEMW signais are
requl required,

4 | Data trenefer can fake place Cata transter can fzks place only
berbaaan any register and an I/O Babwadn the Aosumulstod and an ['0
device fisuioe ;

51 | Bxecution i slower a5 pocess Hma F:inn.rtlunul’llltlrlllttﬂlmlil
s | less.

| ﬂmmm: T ik | Cecoding 4 B-bit adcress redures lass

h micre hardwars hardwars

7t | Incramass the numbar of 1,0 perts | Restricts the number of ['D Ports
intaraced, L T
Eg: 2%m M in 8086 Er: :“-%Inlm

By | Mgk of the Insirscoons like MOV, Oy IM and FstructiGnd Shn e
ADD, SLAB etc can be usd 1B acdEss isied to socess the 10 devices.,
the 1D gayices




