Ref - Book —s> g.RAM

¥ Micnoprocesso¥ - ¥

Before 19643 —> Vaccum dubec 1943 — Jyansictoy.
| T ( Integvaled dvcu)“l’) — Small Scale 'Ini-&qryah'on.(__f.s;) Z_ 10 hancistey
_ Medium v (Me2 )~ 16 -1oD frans
lavqe v r (L<T) — Joo —fok pans
Nevy lovge CVLQI)-——> ok pranc

* Block dieg yam o{‘a CDMPUJQ!Y

@@@@@@@%@

cpu/up
ap ALl olp
Denicrs cy —(DeNices
. ' Regictenc.
e @ Ex-keuboaxd [ EX- Monitog
/ @ Mouse. [ display
Yo@ Ceannerf Memomy .| Do olerd
9 @  Joystick Speakews.
& @ ~ MUy it is a_cemiconduder component detigned by VIST kehnelogy and it
& @ Contalne ALY, cU & Regiclerr o a CPU_in g smqlajackoge
& -gp— [ro Bagie Up memory is e:d@rng_u Connecled . The Registeivs inside the
PIoRICTY ave mecmtm ternpenvry data stevoge. hence they ant noi-

Concidened ac Memones. 2
In loksst WMp comne memory can be precent inside +o _dmt/ﬂo(d {'ﬂww#q'
uted data or Inchuckion<: €9 cache memovy -

¥ Basics Jo¥_subject -
» Bit —> Rinavy Diat (of1)
* Nibble — group o[; 2 bits
» Byte —— gwypup of R lolf:s/e Nibbles .
* |dovd km#h — No- o{;!avks that can be procected bu a mc&sm‘x paraliely
ot o Hme 2}, it der»m:{s sn AP

!

aaen




'fj-ﬂk’ e ’rhe Hwet C_omranu who inteqvaled ALU ¢y and Regickerys In g

Single Padtaqe, , '
1931 ——>Inte] 4004 — 4 Lbitap. (wovks on -}wo 4 bit c(aiqs) e, woxd ) e@}{._

1932 —— Unte| Ro08 —— % bif ML? , S QL:?\ o
\934 —> Ini] R080 > R bitAp. » Wevd Jenath of gtpilﬁ/i’ byt o
£19%¢/7y —> dnle] Ro2e — 8 bLit.yp ' o
l93g —> Ink] R8¢ —> )& bit LUp. — Wovd Jength °k Js Lits /zl;uﬁcs &
2098, 80) 26, 20286, RoBge (31 bit up) o
pentiur ..., Dual cove. ... (ia,ic. 17) (4 bitup) ®

: @
pual ore — > Single I¢ of Up inkanally tontalne @ cpp’e . ﬁl
Quod tove ~—p v o .« LA g @
otka tove  ——> vt v " " R cpu's, L
Deca (o%e 5 o no lo cpu’s (2013 ]aunchexi@

: bylenovo) @
% DlH)UYEDCO. behween Lpyocessey X,,uwnh»nm 5 | &
v \_~——~.-_—_r-f*———_——f-'f‘f : . . a3
| Timents . AL | [ memovy | . @
: - cly ! '
: ' . -
|| Coundercs Regiderns | | [ &-
; 'lnk‘nf%- AD ; e
: aung| Ex_DAC,ADC ! -
| g = T W

| Evewlts Encodens ! - L _
» Bufberc..- | : ©

Mo conPllery -

R - —

(LI b

oD

an

A



o @ Micvoprocessoy Pligvoconhnlley -

o @—Thhas ALU, ¢l and Regichere. — 3 hac ALY, cD and Regiskens.
- HN Intennal Memovy " | Hac /_:Zn\-mmcd // on boaxd memowy .
: e No Intendading civeuits , Timense ‘@ —> Hag inkenfadng ckis | 'r,'me,ml/

- countesvc. , Counjenye

& _@—a Uged 'l:L _genevd] punpoce applicakn. | —> Uced t;m’ Specific Puxpose applicafion

@ oy Ex, Ink 08<, i, MCERO, ~> Ex. TMs [ooo (4 bit), Infe] Roc| (gLt
B 220 (Zilop), Faivchild_, Rockeoel], | Infel golge (1€ bit), AT23¢C, Motoml
. ©® NaHonal Cemiconductor, thillips, Tochibd _phillips, Tochiba , Dallas Cemiconduckorc

& ;@ Qualwmm , Snapdyagan . | YIe— 3 bif% l¢ bit- _ B

e * |

i e _Depending on How pyogrammes and data ane stored in a men'xow thene.

*: € ave two fypec of avchileckuve — ) Ven-peumann /P'rmcojon A“rchrl-ﬁdu'&&e

Y@ i) Havvard Prvehytechure. . e

© @ < Von Neuman grchitectuye ices he came memovy fov deta K«J’wqmmme
© @  Ex— dotel 8085 L Injel 026 Hprocestars.

S @ hawavd architechyre uce the difjenent memom% Sov dotg (RAm) 4@
o @ Programmes (Rom) .

| & @ ExX-— Inde) gox| MUconholler .

| ~ ‘Mw}ww -

. & - ¥ _

j W&r}m ﬂMm m/m Secondavy Memovy

| o @ ram Pc'm. I S A b Nlu N

4 & ® L’;‘ Stodic RAM (<RAM) ’ ‘Magnelic Ho?py Havd: 1CD PVD  BRp 8

| @ L% UﬂQﬂ)lQRAm ) ( fape  dice d;sc;. ,3,;4 CB(u&RM
& o Mognedidiscs ; UedaBle Drsc) ¢

— T G £ —+

S Perrmonent Semi- Penmanent L. ~j9_ e !
€ tm ROM EPROM . optical dige
& 5> PROM . »EEPROM. - .




_ e
econAaw Memone),\ T e_
— magneh épe  tloppy disc_and Havdof);cs — Mognelem Pmnuﬂe, /;dvx-[dw'b,@_

‘ data . o

— (P DVD, BRD — O?hCoJ/ngrb‘l'

prinaple 4—05 stoving daka .

Cp—> Ja0 ME 3 VD —> 4 ?QB/J: GE ; 'BRD H«e:qg/mqg

@

— -\;0*( writing

-

- High m)—e,n_r:lb; Lg,h+ je uged (wmhnqu wlled  busning). &

-!r“ Reading —> Lo )nJrem\h; hg)at o Ugced .

@_
(e decided

- Dependingon +he oavelenath okﬁq}){— &’roxage Capati

(Nave_leng{—h o'b-hg/h%:) <

] D—~>%gonm, ©

(shvage wpaciby)

PUD—635nm), ERD~> ©

da}-a 4 e <hoved ac ' pit and

cia-ba 0'1s ghored ace ‘L)ankf @

~ dn Cace Rewnitoble diccs, alloys ave uced as makmials - for tprifing and A

'E!ngl'ng olce lmgk 'm}ensi}}; DGGQJ\{; < uced .

¥ Pﬂma'm me_MO'ne.s - 1.

J«‘()-—TU

- Both RARP 49( R4M  dvre Raﬂdom Occes_ubie memenies . Je. %me_ +a!cen+o

accesc anhy ek the memovy lo calion Js sme

» RAM (Roundom Accrss emawy)

— 3k ic alcs known ac Read- N“n*ﬁ/ tempernry /\IOIGHQ Memory .
~ _The daka ic_precent only with cupply o}} powers.

Stahc RAM ( SRAM) -

Dynamic RAM ((DRAM) -

>Dota is eroved as Noltege

<> Datq ic cfored ac chawee befween’

+ Flipflopc axe uced .

9ate fo cubchale ouﬁ a Mos kancistay

> Mero ovy CEH Moy hawve_ 2-¢ hangje

as C}\drqe |eoks o‘H- , it muet be

vreched J;wﬂ;.umHl/-- :

“tovs je. OB3ITY L O Regiclene ay
4 Mos Tyongisiors . '

— 1 Memony Cel) have OnlJu ane

-~ less dencify / / Shevoge Comu!u

hransistor .

5%  Facdex than DEAm :

—> Move def)sih;/l Stovoge Copauhy

—» Mowe potnen Concumphon % Cost -

—> S|ow in opevotion.
—> les powen concumphon and ¢ost -

Ex, tced in laplops

A

£

P
FAERNY

£ ole]

ata



\\\\\

(? e ~2> gom ( Read Onlu Memery )
- Jt i< alco Froton de Pemﬂanef\t/Alon volakle memovy .

Rom
|
¥ — }

Pem’nclmU}t ) 5P (cemi P%[maneﬁ%)_ o
- §—= 3 3 =3
& - PIRA PRoM . oTROM EPROP] EEPROM) .
B __ - ﬁ?teo! memomy by - dne Hme an)g - Evacable Memovy - Eledv)codlq QIYOLCCLM(
& @ Manutackoven: _Progvamwable. (VY light ic uced - Jomcec +o exace
& @ Fo¢ Exasing) | byk dota.

> __-onlyihole daja e~ ging byk /A | data
. & ersared Canbe ﬂggqged
@ o tladmemony — very 1o Hme fo_exace the daia (I Ryte fokes (o lsec.)
9 ® T o el J
&

Ex_ pendmve ( kFef\d"m/e, s Secon davy Pemomy only buk i} ic demivative 65~
- EEFROP) -

& & -~ uced Yo SHHMU\H y uced data
a & Tk is uced bekneen main mermoy L}mimrwcﬂfw-

5 -G __Jewel A cache ——> £ €4 kE
oy @ lowe) QFC(J\fJ\e_..—v> L 2MK.

S
@ ¥ Memovq H‘len(qvchu

© . - | Cdgadfj
& Hthe.CE 4\ A (lowedt) ] -
/mg/grr'x\
&3 @ Cathe m/m -
@ . thmru M) S
- @ / (Ram/ Rom) \
J & ' /-mer\dnw m./;y.)_\ ,_
’ @lowest |/ (eppvppe >\ Y (pighest)
5 g Ored 2= ‘ -
cast.
x:




% Basic opewvations of Michppypcessey +

@]@@@

- progq¥amme — feff’i) inchuchians . Tnehuckons ase the opendec (ore/mahana[@;
Codes. ahich )s grroup 0}\ Lmaw code. uced to penform cpecifrc fack.

— Rasct o?erm,hon o,{ Lp je aleo CaMQ_d

%

o)
as machine cgde: : Ku\
1140 devie AF =] Memoy
> Opwde fekch = R \@ -G
- Reading /?mcwnfm 1h-¢b’LICJ'IOY) fe. ~NO& 7 o8

ovcoc!e/owmhom cnde -l'mm memow Into pypcecso. (In come_

m.c,bfudmn exceuttion moy alee be Comfle}ed in fetch opwahoo\

2 Memeovy Reod -

- ?mqu /Acoacsmq CJdiq ‘k‘tﬁm memevy .

D Memory Write -

- Senqu /Txctm{—emhq data +o memovy |

4) 1o Raa.cl

~ Reoding / Acceecing dcd'a fom 345 Po“r{s a¥ 3o devices .

Povl mcl cades connection o(l, an Io deu‘cg

9 -110 Wrike =

-—Senqu/TTam&fmnq dofra to ofp povt..

fA.c ceen L does to basiec . opersations only Kead «wa}e ei thery LOlH\

')ﬁIPQd: '}n MemOw o o demces'_l

% Numbery Sxéns’rerﬂs -

08000060p0P00BOOEGEOSDD

Decimal = | Binany * aded . = “‘Hexodedtmal =~
- Rae |o.. - Race o ~Rase ¥ — Race )¢
0 ‘ O _— (9, 0 — (O 0 — (915
L =W, ) y @
T e | e [0 e
10 N Ly, o —(9), A = U9 &
I 00—y | 11— | B 5 D ®
: : C RIS -
D~ t1e)y, €
B ——04) @
F = U)o &

Vo A AN

an

[ S =

I AL (N

A0,

A



@ © Byrs converting decirnal Value fo other numbes su;#em |
o & Method —> ) diwide dhe dedmal value with L&k oh Requdred o} ne-sycfen
and (onsjdey’ Hhe Rm;ndwwm Laxf— fo 4—1'}4‘6‘
_J_':_E_‘,—)(M)!CL-—-ZC ¢ Do - X (?3),;/‘.“—‘?(‘ ? DT

' IR 1 L 11

o « (la)o = (1110), 1614 [1c=Fa = (29),2(4p),
! | ol 4 | .

SYSEN S

» Convervting othey Numbey sycfem fo decimal yedue -
method —>

@@@@@@@@@@@@@@

. Addv%onﬁtqueqmd Numbwéﬁ __‘ _
_‘I_Pd_L — g’ ﬂu:g amﬂ—hmcL i< wwtten as (/ (Hhot c_)- minus 4)
T Ex:) F M D EH 3 Fu_

== 7 @) minus 143) 9gn 4
179 [BF U3y

Tip2 —> ‘o H Plus ‘xWic covitten a5 *1x'H

Ex: JOH 10 B
o 2 H F

12 H | F 14

R N R R R T T T T T e T A U N

@@@@@@eqq¢$@@b
|




. B4 DY H
= TF16A K

(\péa)y

(-l Connpl

que: F»nd +Hhe 1 '¢ wmpleman’r’% %Nenj,nqm no. (omoroo),>
—_— ollloloc :
)

O

[
ABARAR
]OGD o]

— L complemant

— e L

() o6 01 00) — a0k Complemen(? = | % complement -+ (1) ok L3k,
In genewal, Ns complement = (N-1)¢ complement + |
'n's_complement means -Ve value o} that number .

Que - j;mol (-F4H) !

—  £34) B _means J¢'c CDJ'emeﬂ"L oL 34 = 1€ complement + )

FE W
IR

RB — > ) complem

+

I , '
-__QSE (g - (89

.skw’rw Method — cubcleact fhe 'Lep 'éfmm
bite fyom F S

£x dnd(-3APPH =F P
 FF F o)y | - | » e

- 3lainly hd
®

]

. oint |
Je (e (10)n) and Remaing

L X

__Tclsl2fan

—_————

mQ,u_e;—w;?Qv_ﬁ;*M‘ _

&
b g3V ) Mioroprocesser will dostl Like B34 (2g)y @
X9 H k _®

©
L

<A H

seoleioeeeae

My an o An amm

o

e W40 SR OF: W 741

3

Mmoo £ A5



¥ System Bus - 3k

ey @ Bus s a group OK/'condudan/wim us&dﬁ"%m« communication bektween pypceces

(:3 & oemovy Cmd 2p ofp de,ulces

: ' Thery d»¢ 8 fype of Buses - D Addwescbus 2) bata bu_c. 3.) Conho| Rus.
0TS pdvees pus -

£ &

Nk Purpace =—> ) dtic Ufed to lycumkenr Hhe odvece o,( memory 1o devrce.
@ © | , mm memevy

& i) g+ defines the max. mamovy that can b C,mmede;{ o

& ;@B Intviaced with the proceccad given by o
e ® ON= N | n- No-oh addvecs Lines .

@ & N = A’Ojo( addressed /Lnemam location
e Lﬂﬁ’ih —> It & of 16 bits jn length o gog8< fep

(j @ - LanaH’\ ox oddyecc hye i¢ 94ven N nNo.- s}\ bite becquce each Uine i<
Y@ s b cavyy LL:f (olt) af a Hme .

o @ | Tmnmbr Twansictor [ogic (TTL) ¥ R

© @& - To dvaid eantucion chake . _ }Loifcj_i

© @ & Mook budher ic uced *:z;f 13__? confucion <

62 & _— ?ILogi’co

o @ Diedion — Addvess bus is anidirechional.

\ - * MM‘YB =

& - Memovy IS a 8fmu4>) Cet aA Regiclerve. A Registery ¢ a gnrou_p o} ‘H’PHO?S

& A dlisllop 1 o memovy Cell which can stove a 1 Lt (oj;)

& hd - MOSP of the sumamdudﬂv memoxres ax designed gjro’k{/hoLol R bife

5 & pery eA()\ pequrx} Memoyy LDCa-Hon/Ad'afssvof) & Memoyy IS yeprecente
. ® i dems o of bykes.

;?_J @ _ standavd wOTcL!enqu‘}) ob‘ Mmemoxy 5 ]bL{/g biks -

LN - ;
S @

© @



.}Z&[a,hons behoeen o.dve.cs Lines ¥ Memovy ‘=
' addvese linec will addrece 82” MQmoW Ioca.hohg
Ex o Acldmss dines ————» 210 . 1524 Butes = ) kE.
- 20 Addrece /ZH’H’-S >20%° = | ME. { Mega Ryfe)
30 Address Lines ~— 2%° - 16 . (Gega Ryk)
40 Addytes fineg —— 9%° - jTg (Tera Ryfe)

guer A proceccay hac 92 addwecs dine thd the Max. memary can be
inmkdced
s o, R Q’O = 4 MB. Memm:\j aan b&m-}enr{acog'

_Anes . . : Pma»csm' |
L oN- 1z x40 =.Q43

e
@

Jue> The Mox. Mernavy that ‘@ be. m}mﬁaced UJ!'H’) S1° TE $ind a@;q'm@
€
&

,n 49—) — 43 a.dre:s /Unex &

- 3 )
we w Ik mwmd o inferdace g memomy ,l |00 GE h a processa¥ divd &
Jhe min. od dreics ,@me.c Reg,uned RN
—» [boGe = Joox9%° <

Ac neaxto Joo, IR4 I -H'ae neavest Value which ic Y% powery ‘ @_
20+TF = 39/")”0 Qinex axw;waed ,{crr m}w{aunq 100 % g
MU")ON . ! @_

&

[Y)aw Memovy 4hat Can be mkx{—ace_d/unneded with R0RC pip is

D6 gu’res = 84 KB <" £¢,53¢ bqks z_i
Nope = | \ » @

With Recpect 10 memory -’rhef‘rt is no diflevence bettoeen opende and dider e
both ae precent i binavy. Khen ¢ bit addrecs d¢ placed on address bus e
from P, bated on the inttrnal decoding togic of memory One Regisfor €0

C celeced . @
&

e

PN ST WP L A

o Ty
) Pkl

oy



