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MICROCOMPVTER. OR&LANIZAT oV,
- Fhe bekic wm.pc?néfnfs afa m:‘c.n‘c,omfhfe/r are. !
I- CPU (C Cembral Prz)c.essfr-?. L/’m\.f’_)

2- Program Mermovy
3B- Doty MWCU

b- OM}JM' Poriz
s- Taput Portz
6- Clock (reverntor

- TFhege COmpinesic are. shoton 1N Figwr& below -

Progyem Dafa
MM;)(H Mc"MC’Yy

CPU o —

Tput

P'l‘g I'h Mievocommpben O ijﬂm‘z"f"a‘? y

Cpru ( Cenrbhrad Pmaess'bf?gUnir)
—  TFhe CPU IS Fte breyn U}ta a  conputer.
— I+ execwtel Ugers PYG s -
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CPV Clontdl--.)

— FPhe CPL Conkisis t*}fj ALV( Prithmehe and Logic UniF),
Qﬁ?{s)’@r vk ond confwl t»mj}’-

— Fhe CPU webvieres Stored (nspachong and deotz ol

— It depsits  procesced dada in Memony

Lf—‘rcc umidafzyr

(i ka‘)slg_
Ree sskers.

Tl‘l'h(‘rg, Q’WL
CondDI Unif

nyf e S&-hemivb'f'aligmmw % a CPU (or Mfamﬂh.:c@mr}

ALL ¢ Arnmetrc and Logic Conpol)

— Fhis  Sechow P&’ﬁ””’"/f CU“"P"J{*\?, fhhchkﬂ'z on olefa -

— Fhese funchong ave  arithmehs pperabng  Sheh af
elibont |, cubtrachem | mud bpll tobir® aral divisionr® onel
lvaitad Operaporn. Sneh os AND, oR_ Tokele efz.

— Recnlts are. shovreod eitrer 1n regS ks O0v  ln menovy
or Sent=  to  ontpnl” olevices

* Simple  les PDW"FMI Micvoproces sty Sietr 08 FLted 808<

cdoeR ol have thece tmefruchond.
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Timing ond Coabw( Unil= C Clock. Gremernior & Contrp) vmil)

— Uperal—iorng thsile tre Miowprcessor o8 well od Lo
Utrer parts pf M cvocontwller , G re. MMM(& Svnc:lqrvnum
bL] nedure. .

— The ¢ lock gm«,é,mjz’r genbrafeg +he afp’ﬂ“fﬁ@(& c,/oc/g
per odg C/Luvkag, Whichh (nsSfruchoq execntipmg  ore
cavried ou- by the MI‘CVDF}D(QS_‘S‘Dr.

— Some Ofﬂxe: hﬂl'c%vpnﬁces's;wg have on  wntornal clock
demevatrr Circus 12 gemevate o clock SW'

— TPhese miovwprocessors Yeslure Ooh  external cnlrl-;J &
RC *‘%f’wwk T2 e eonnedbesl oaf the oppropn ate
ping  for olecicking, Y02 Operating Icﬁfﬁ,‘%%

- SDW}@ m:‘cwpvvcessovg reﬁ;w‘re_ on exfevined ¢ locle
9 ene~atlpyr i Frece mfmfvpmca,ssm 280 provisll o
Ot~ Llocle Qr;;},mﬁ Which Con be igeof 617 O ther devicee.

— [+ pevide he)&érﬁmg H"WIV\? ana  cons| 5;'?«,/\915
V)Ccogsény v ol e c,ﬂwah},w t'n e VVH‘WUOOMI"‘W,

— + conmil +ie ffow of dafa betwem tine mMiovepricesor
awd pevipherals ( ('n bt ovdpent Q Memﬂf-f)'

— Fhe CPU had taree basic ]cwho'hé’wf-

- |+ Fehiw on Shuchons worel chpred n Memp vy

2|+ C.lex{'z';rm;n-&’ Whkat the (n<hvchon ['< /‘ULIV? I/"f'bo{p.
C olecodes Hhe [n_d‘mch’mq)
-+ eXecintes e inshuchon Examj-i‘r\j Fhe |nSHuchon
nay Lnelnole. Same DF ]q?)h:w:}/v erL]'oy faskg .
17




Er. Yadvendra Sharan
M.Tech. (Hons.), B.Tech.
Assistant Professor
Department of Electronics & Communication Engineering
Phonics Group of Institutions, Roorkee.
Phone: +91-8273990016
yadvendra.sharan @ yahoo.com
Subject: (TEE-404) Microprocessors & Its Application

Unit I - Introduction to Microprocessor

Tt'mfhg ard Conbol Unit+ C Conkd- )

- Tmnsfe,r af?d@h& ﬁ"""" reg . 10 req (' the C PO rhe/ff,

i~ TYﬂh?Fer c#} olode, pefween o CPU req. om_o(specf}ﬁ'c
m&mo\f}j locabh'on .

LLi- Pﬂrﬂwmfn?, Ovitthme'c omd Logfeals, opeehnng pa
ol ﬁmma gpaa}ﬁk. merory locohey, oy oo
decigmated CPU regicter .

(v - Dir\c,oh'y\? the CPU o Charge A s eqhencg 17/
F@/’C»['u},«a tneruchen Jf‘f DVDCGS_{}r\Z, tiwe (){OJ'_E’/\._
Oréabed. ospecific  onolition

LEy oerﬁ”’m”’? hauake&f&?, fMH(,xh:ﬁﬂq il Fee CPU
'Fs U oveler 1o estublish  clesi—ed corolirion
od- Cerfoun reégrs hes -

W- I+ lopks j@r conpdl €ighel Seeb o8 (nfervupts
o~el proviees opproprioke NegPoNeEs

S PYUV’I‘C/‘-&@ Stedes, conbhl, arel Hnrw;“?, SI%JWEA
Flod~ tie mmermory  onol E'APM”/DM?‘/J’ seehrm
Can e .

Rt?isf‘@r Unit

— {1+ Corteun Vapyiod Ye.c;/fﬂm/f.

— e regiskas ore weeol Primarily fo Store

dedn  tem porayily olmﬁf? the execibion qﬁa phxgyan .

- He reglskers  ore aclssible  +p tgeg

+T1YOingAa l'r\ﬂh’uchénl/f ,
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. MEMoDRY
- Mwov:‘ 'S an  essenqHal CompPo et of a G(JQAM Cormputer,
— IFis neeoled tv store PY9rans , deder cial resulls-

= % ECOMPter Usez o mimbe, o# Mer VY el ophecal
V\ne#no\j -

_ \‘F«»\cqud of Moy Shorled also be very high gl
L“f‘*nh&l"wwm s peesal Uf The CPL.

I QpecdchCPu o very ey < peedd_

'S Hg hrodin oy PV‘)W\Z‘ DY‘CPRF}M')

hr\é/w\uyj L+ 's

alse o Pﬂgl- SCyni’

(e ISthelue fry- na g«,”
B pe_—o d abol«—c——s"th)- It s Oheapar‘tm ca.e:m |

Lwhy'
'oh are wuedl £ lNddvgtmal conbol (Stome bz bom

) MPPUUNCES Contr| oy oTerdedicated applicaion
MM Of’w Microcontio les Whilchh Slores
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A s
Mewnﬂ | P Y]‘rlr-qn:lj Secoh‘y

NMeiq A%
ME/mV;vrB cP U emf:y Mema:!
Moghefyc
Aisks
Ophcat “"“S"WCX ' o
[ Miskg tape /—

Fig I ¢ Memory Herarchy Figl: 7. Conneeh'on a%ouﬁq%l- typeg
Program Memovy

— Fhe fnstrichon sequence s staree (N e PWgranm
Mmeémovy on inhalizabHon —usuadly a power up anel
N\mm‘a\ﬂ«i resef~ e Prvcessor Stots by exea\h’hg
He 1~8tYhChon (A e preofef’cfm"ﬂkd locatbionry Cin +he
PrUgram rn ;

— Pre firskEunstuthon of tee Pgmam s holal therefore
be LA YU Locaheom 'n typrcal mp  besic Shsrem, tre
PYUgram 1o be executed (i fixed One which oloes

et Chonge . Fherefore UP PPGram Ore < hove o

ROM o PROM EPROM  £EP '
s - Rom (in
et - Y he1 M(&] ar‘t’)n‘e»nal{_cj)

— Apar from  Chtermedtiate. Shovege | Y data Mepq,
™May algo e Wesl to  Pyrovidae clege n&eel,aa(bﬁmmg
o

O Shre. Some of Fine resntis ong for ol stora
P(;\Y_PO.SQ_‘Q Otrnevr +i-an Sf—om%.e f/j’i p‘rvgmm - ?—Q
- RAM /s wgeal ar a ologe Moy Un o Micrpeconballer.
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SEMICONDUCTOR. ™M EMoRY

—TFhere. gre +wo H/’p-e—g 079 Sém)'tond ve For memoyy.
— RAV) (Rarolom HAcress Mermovy) geol o8 Reed | 1mife memovy
*In RAM any mevovy location con be occesped v a
Tarelom way  19Po - %01'7 gl any oiner locshion.
0 Neess Ame /s same fpr every memovy - location .
¢ RAmis not the C(orreef name becowge ROM hov olso
Cordom rccest P*‘Dm Fe Corveed nemg Shatlelbe
reed [rmte meravy -
6 RAM s a volahle memo_?y I+ stvreg l"\ﬁrmwtn'mq ~d
lohg A4 povver s Supplied v (F.
¢ Fhere are #rvo h7p¢£ ufﬂn—m:
Skatic R Am (SRAM). vefedny 4+ Sfpred l'r\(vrmdﬂ‘dh
o8 L0h9 af  power Supply s on. 1+ wes  conentin]
jch‘F—ffaf? oi'vre talF MM?H?V]? o Crps- conplesl
(nVexters ,to shore b:'mag bite
A RAM mevovy cell MBE be associates Lvith reed.
and ke facility. Six transishrs are necoted Yv
form o mewmony cell rf§RPrM Hence, Its  packd,
o*l%s;fy s low- I+ conSume more powver . I+ s
fasrer than D RAmM.
Dyramic RAM (DRAM) loses (+s Storeal (nformekion
‘En a fero milliseconels evern thougly (f5 PO wersupply
IS ©Ohn- H:- S res, fhfov'rvwh‘m—l L'nmﬁ:rm Of C.‘\ab-?g on
A capacitor, which leaks away [, very short H'ns .

If"ls Mahufachineel (n Srhaller s)zes - (uphk | Gbits on a
Single chip) 21
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S pRrAM (Synechmous PRAM) uyses the same Clock rate ok
e CPU. As aresull— the memory chips Yemou in r-eﬂdj
to my\sf}f cdlatn When tie CPU expeets them 1o be rady:
Phey Yun o bhe PYICESSOr mhevnory  buc A o]~ L‘mpori?

wout Stadef On+he OFher harnd , DRAM LS Ohn asvnch‘mnms
device -

S GRAM (Synch ryphons Crraptucs RAM) It s Synchronpng
RAM switable for 5mp4w‘cs OLfPUC»N"’M |
DDR S DRAM (Double Data Rate SDRAM) hag Gh evoluhionary
oclvann cement OVer SDRANM as it oonbled Yt o(mmhsfer
r';ﬁ.. Stamdaro SDRAM cloes ol achons o thne TiSing-eolgc
o}ﬁm Clock Sigmal = Ontie Ofner hard DDR SPRAM twm;ﬁr
Aoba om botm edges o tre clock for burst datn mh&f‘\ﬁf-
To oachiexe oowble dodn rate , The memory cell armay 1S
Oonged. [ Hwo banks  Each bank Can be cccessed
SQPGYCMB :

DDR2 aral DDRD are (aker versions #DD&.

Deten tromsfer roes ‘Jf DDR., DDR2 a~al DDR3 are 0° Y,
0'8 oane 1'¢ Grbps Tesgpeerively - PDR2 operates ot
I’'SSvolts, wohereags DPR2Z Operates ot '8 Vvolts

(»DDR 3 and &HBPDRY memory are wied s grapiucs carvels
GCDDPRS™ LS later version

o After the unsnuesgfih vn corpovehion tff RDRAM OjﬁRMaj
company hos developee an tmproveel RAM colled XBR PRAM.
I+ uses Octal Dakn Rate_ ( 8bits ofda.ha perclocis cycle (¢ 6 Grbps)

which I's hl'qrt\w than trat of DDR2 or DDR3- its operal
frequency 3 Y00 M2 'f22 4
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o Samswxa. cand Seme Ohher Companieg are WHVIF“&"MP‘;*%—
XDR, XDRZ Will be Laker version ,With 16 Gbps peak bandwictia.

FPRAMm (s Past Po\%{ Db]mmf'c RAm

Binod Dato Rede RAM (e form o‘Fs}-a.,{-)‘c RAM D I's useol (h stitehes
e YOUters .

° Evror Deteehpn arnd Correchioni (n RAMs are nsed - (e g.
PaYt‘hj Che,clu‘ha fpr single biF eryors arel HGMM:'ha,.Code fvr
nmulhibit evrovs.

S‘MMCQI‘"@'{- Ih Line Memory Module )

>SIMM 15 Shvall Clvewut bocirel 0 Which, PRAM mMeémony
C;hips are placed - Fnis boon—el ve\'h\ccdl\j plugs tnkp a\‘Sl'lf\f{_Q
Socket on g meun Shstem board of compuler(motneboa-et)

— Confoets are plackd o only ome ealye Ojem PcR
—> Por Brample , IMx8 ,UMXB arel l6MX 8 bit- SiMM ol The sama

30pins Sockef -
—> |MX32 or | M¥26 For T12pths SIMMS

—> O0they Size8 2Mk322,uM32 Oy 8MX32
—> Fhe capacihy vf UMXZE SIMM IS 16Mbyhes -

DIMM Clonble Tn-Line Memoy Moduled
> Conteets are placesk on both sides 0f e PcB -
= DDR2 RAM hag been widely useel inseyver .

—5 Now PBR-DIMM Wy arrived LT heg more Wierovy bardwidin
Hrain DDR 2ol DPRZ . I+ tnclnoes an aed vanced Memoary
bhba/( @MBD befiveer, Ve meniory  Contoller  dtiel mesmoy
Module -
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Rom ( Read Ovly Menory)
e Kom (s Mon Vvolakle r1eraory - I+ stores t"ﬁmuh'm perma,nm@
o Its Contents are nok (osk when (ks power Supply (s Swikched

off

e [F U ol awesible v user, and henmce he can nol LWke
cAnytniing: (nio LF. ' :

s I+ i's used to store inihadd2ing programs of o Computer,
mMicvvcocles oj? & C1SC PYDCessor. Supervisovy pyograms
of o up k<, fixed programs tn mc et

° |ts wntents are wntten el Hhe time Of (fs ’Cfc«bﬁcm

¢ (+15 5:'mple, s thesp ardelense - |+ ises one bransisher memory
celd - ; ‘

PROM (Programneible ROM)

— Fhe user can Wnte O Pwgvum , data or any bhher
ol of informachon perwanestly tnto & PROM:

— PROMs are only once pProgrammable by PRD M pragrammer

= Univeysel PROM pProgrommenr ('s also aved lauble Whidch 15
mgre PDWW arel pvovidle greader foc(ities ., and
accepts o vanety of PROMs

EPROW] ¢ Evacoble PROM) |
— lts contents Can be €vnsesl Onel b can be MeprvgmMimed

More Yhroum onvicée. -
— To erase (fs contents (Fi's €vposeel to higan L‘nhms:'@

Short wave Whowviplel Ll'%f‘ fu-r abord~ 2.0 M) nules.
Cwaiclengm of 2537 4D ‘
- Fhe enhre ontents are eraged N this process.
— 1F1s cheap arcl reliable - 24
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E EPROM ov E2PROM ( E leemcally erusable PROMS) ,py EARDM

- I+ 15 also cadeel EAROM( Eleefntally Alterable Rom)

— T+ (snot req wireal 1o be revrovred from e mobher
boarel. f—or erasyre -

— CEPROM 1S byte evasable.- So, seleefive Erasure Of"f's
Contents I's possible -

— 1tz disadiantage ('s tred different- Vol Fage s are yeqiyred
for 6%0‘54'v\2, 2 wvfh'v-?, o el P‘M’#ﬁ- e s hred l'thMffvbh-
Cpulse of 21 vdts for wvikingor evasing arel SV for read

= [+ has low dersity  high costand Lower reliabliky -

Flash TV)memy

S ety s
3 on Vo e m -
_cm‘;tiifﬂow},flo‘\sh MW ngeg U'r'w.tmmsi's/-or‘ 2ynony
: "o Lh Mgt padiedig- density o wey cost gmad

_N%W reliab( llb . C Less 120 e CONS Urnp Hiom)

e transisFor- mevony cell (s conbolies] by dappedl

5;:;?: I+ wusesg Floah'hgf 3&{‘3 bransis o o bz oo

¢ & conbw| gabe gnd a j@(oa\h}v»gm!e
T Whereas a meted oxicle Sevrwconewelo- f,eﬂd Effﬁzf—
bmmszsrorcmospﬁ) wees omly one gate .
In ’Flm&(n Merony o(aw‘ce_, (k15 POSSI'LLQ_ 4 vread ord
N} '
b “;6' The Cokent- of asingle celd, it (s ot possible.
; vite 1"‘0' 6: Singlecell . |+ olpros 15 W ke enbre, block .
Q«fvre_ wnhr-r o mb‘&m{/ﬁ; jpresigug CONf-est O e

—

Eroged .
= I hey blocks (€'g) [28me B Chip has 8192 blocese) |6 kB each)
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Dapnd-) Onlpnt Ports

— P Umb(—-{* Une ﬂh—f}wf‘ ports provigde e UL tThe
Capabﬂig o Communicate LOIfh orts/iole Lo -

— Fhe user can erder (nshuchon aned dedel Ln memory
WVD‘—% l‘hlou- deviceg e'g: kegbOGw-al,gfmpLe,swﬂ-mq
CRT. cisk devices _ tape or carel resde,s .

- c«:mpm Ore also WRa( to Mmesldu e, i confrp|
prmsical guantites like temmperalue , precsure, spead edt .
For trese purpos€s , tromsdinters are weed “to convet
physicel g hantise tntp prporhoned eleetrical sispalsg .

— Fhe compiber sends8 the relutfs UF e Ccomp —
Witohen o e o~ cleunicee €:9y LED, ¢ RT
D/ A converters, prnters ehc.

— Fhese Bapnt|owndpnt-(T/o) ctemces are called
P%Phﬂ—mi.g.




