y

»* Bmm\j - l‘nu.luﬂl(nhm:-

Mulbplicand (M) = tolo

mulhpiev (@) = ol10
= 1 o1 ©
X 01 1 0
0 0 oo '\
L o1l o x Perhial produet
io 1 0 AKX J
oo o X X X

o141 4L 1 o0 o

o Im) == bits |
= |mxe) =

18] =Nhits
2mM BGB

# Beoth's Algenthm -

(START)

\ 2

AC <0 |
m < mulbiplicand

©_, <0

Q < mulbpliey

Coend < M
\ ‘
] —11
ACf-—AQ—m =00 bc(—Ac+m ,

|
| Avithmehe shift
T | Rgd A0, |

Cound —-

st Compuder Archifechre and avganiSabion 3 xa-

rnull"pl-‘ — 5X (‘G)

me= 5 olol Ceund = 4
S = .,.C)w o lo
N = -5 ™= (1010 1-1_) = lol1
. oPH. AC i ©._,
J cooo 1010 (8]
| — . B
[ngg 0000 0101 0 Cami=3
-m 1011 -
'A R loti o0ito1 o
l’ i10 L 1l o1tlLo 1 Cevnd=n
’+m 0t o1
l @0&0 1l o 1O 1
'RSR Obf4 © Lo c
-m l1o11
O1L1 g o1 c L o Coml=p
MNSR po 1 © O o L o 1
Arg— BOLL X oNLWo 0cil1cC occleo
AINL~0 10 (1 veecln),
$ -
(0111c1 +1),
= (o11110), % 30
| Exa — m=-3%= 1locol
Q =-3 = 1101
Cevnd =4
oPY  Ac ) e,
oococeo £+¢C o
1101

- oL 141

o111 110L O (Coond — 43
ASR, 00cCa 1 1 1 L Q Wi
-+m ico 4

11loo0 i1 Lo 1 Coord =2
AsSR 11160 c 1 11 v}
-m ol 1 49

1o i 1

a o] 1 Q Comh ~ 1

ASR gotLto 1 o 1 1 1
AsR, o oo 1 ©C L ¢ 1 1 Cound =0

—



HRyben B - ' 2 Types — 1) LitHe &ndiem
K Byle G"’dﬁm'a (&dian mechanism) 2) Bla Endiom

| =
.:;eiu}k Data hype n mcmuv:‘ d:l:-‘;s\ ?Ll) Lithe Endlion :-
r S IS ’
yTe. So m the fnEmeny) <N . * Lower Addvess Contem Lowes Byle &

B ise. ‘ 5
Stoved  Byle wise Higher Addvess Conkaim Igher Byte-
. default Daka hype in the cPU 1S Word . | OR.
So In+he cpu op™ ave pesformed based I : R'lgh:l' 1o Left

o e ferd: é Stere. |sp /LitHe end ot Lowey memery
%Nken +he Werd ie-nﬂH'\ of +e Pricesger | Address

g groder than g biL (Wil ov32bit) |

1then muhple Cel) (mub Byte) Aacss'\v\a :

4o process the data Srenul kmecusly -

Se Endiem Mmechansm 1s used.

Exa — dudd = ox 1121515¢
simrhng Addvess = [coO

( [ululs:_ a’

Exq — (@) 16 bik processer -

! [ooo s¢ |
Mov  Ax  [4ccc] | 0ol 51
‘L__W[M" T \‘AAD\L i oo 24
Mmemunics D eshnakion Savre ; loez 11
Werd length = 1¢bik = 2 Byte |
"t (@) Big Endian : -
p—— {mﬁccol . Lowey Address Condum Highest Byte &
m [4acc1] 1 H"a\\d Addregs  (ondemn  Lower Ryte-
b) 32 bt Processer— | vh
&) R « Left 4o Rignd

Mmev R (aocce]
Exq deda = oX% 11 2151S¢

wod length = 32 bit= 48 | Stk s = Ieo0
R R R
m(4ace3] 1 686 =
iLf clnh = oX 1A 2B 3C 4p " loeL 21
‘ loc2 | s1
R = Ox 1A 2B3c4P toaz| s€
OR

ox 4p 3¢ 28 1A



= Sl emeny 1

} \

(@) Wed Addressalie @) Byl Addvessable
;{B‘i';f{r_ﬁ cel) m}?r
— / e Y| S

-
ey

—

1cell = 1wed
=1\g bit/
32wt /

Gabit

M

mmﬂj=zxcn\

1cell= 85;{-

M: Numbey () ofAddress line

™ Numbey (#) of Data Line

m—> = 22xe bt
: MNM=2
! ™m=8
- '
2% — Blozgd = 1K
220 imega (1m)
2% = iGﬁdu {1Gy)
240 = 1Tem (17)

250 = 1pera (1p)
Ex- 1K Byk-
S'° v g bit

n= 1o bt AL
m= 2 bit DL

2'° memeny Cells

CAKD
= 906y 2'% x 8bil
ot x ahit
M= 1 hit A-L
o = 8 bit Dadu line

26 Cells

Hexadedmad — ©OX | (),
Exa- Ol lolo

(FA), = OXIR = (3A),,

sk for n —bit Processey —

<

s

'@
A\ (]

Byte Addvess — Bbit
Werd, ANnddress Sixe — M bit

/\ 'WCLC,; oY (’_'ﬁ ;‘\l{—’{' -1.} o MaXirmuyr
Mmem qu Q{- Vi G—‘;Z) b.'ll(ﬁ’ e rﬂ(ﬂ\_',\J
1S Werd addvessatic (0 werd Consisis
of =z m)-
The Sixe of the address pure
- Memoy = 4063
2 3o
= 2.2 DB

= 23Lx 28

- 21 bit Addvess

rgidex @ ;J;km L,z‘;i-\ hog 249 K Lcwi;_

th

I";Cx(l\ lJmL'v }\}5 ”3: Sike or 32 bite M,

el
fyrs —

wl 1. Hhe (r,\vzﬁ‘xf oF M/m n mi2

memery = jo24 K X 4R



- . ™~

* Jl“i'(‘“‘hnf\ (i’t\t‘ 3~ « Glepy !.r gt"'* Ir}tir'

-/" ;’tl‘f l"’/’j”'r‘r”ﬂ (“‘ ;'“"") ",,/:&{'J I"J(.(z

G - ‘ :

o The process, 'w'imf'wl for cuch /
‘ : ryro

the Procewnaq febehes o Lrgh™ Jrom |

Tnahvebion execubion .,
{J rh‘ﬁf‘

a

f*e "n,,h"; M adkreat .r,,f' the {,h'iJi
e, he fobehed neulk.

C
> 8 l:\.”'ut = (D) Feleh cyete

2y Execvle eycle
€3 ] s Pc < Pc s

fedehed Trnahen leoded Frdo o the

”‘ P ’, nAr reben r/f-).

JR .

-

) Feleh Cyele *

» To fadeh dhe instehion Jrom IHemong The procesio tedecnipts

*

e epul TR). perdoun requiced ochion,

- A e Bad of faddh eyde  Pelis () Tedernspl cycle’-
Lﬂ(”{f"\f"(\_*f{l p o Pr_:_ (J(‘-"nﬁ&f_f- ’*'I;)lrsn (’.?\J‘ ("nrfflfﬂj‘.“( 4&,";7 :I'f“"f'f“{j‘" =Hfﬂ
afder Complebion of Currend Tasbehion

Nnext tnatevchen <$1or='¥inﬂ address.
Eremihern | JrJf’"m:p’r witl Le f;gf(uq(r?d-

2 “f ¢ » ‘
(2) .F:'i.r_(u.lt.’ (ycle - * M'\e'n cpy Ontovnde the Tede-crupt 1%
o The objechive of Phe execude tyae = Push e Vabve rdu Galt (oza rehuemn
{o Exende the Jetched Tnahoebion. Addvecs Lo Condrol Arurglec 4v 155
t? Defode (Trderrupt 2ub ~cpudine )
7 Exerde r :
INRR. N 4 fe- by - @f}_’“‘i )

/

o - (Exade cyre)
=

etepgr—

1) Trehroetrn Nddress caquJa.tm} fteln
2) Tmghackion fekeh |

32 J)G’(ctl:l ‘

) “ﬂ ' 1 Dlcede.
4) operand Address Cﬂl(ulwh”ﬁ)(

5) opererd felth oo T,
¢) Dala process
"3 Execude foel %
=) Result S‘h‘fﬁdf tecz Iy — Todevrupt OCluy ‘J”Yf“ﬁ the
loo2 1, Exerukion oF T -

s o3 wil] ke Stered in Shaex




3 Com}‘ul*e" Avchibechre : - 4 Compenends at Computey :-

—> Rased o P‘fc&mm Slvﬂﬁc‘ Compu.}t*( Aechateclve 1] cPu (ALv, cv, Reygister)
I8 enof 2 Xinds :

2) memery
E (1) Ven — Newmm Axchitechove (Sll\’\ak meme. Avch.):- 3) 27
I S b -
‘ T Tnsh" Bl eminy cPy Repstes =
: O Program Counder (Pc)
t' As (Shf—!ina Address of Next TInskn)
:I RAm
\ FAAS ~ F -
} iy MAR(me Addvess Refister) :-
gi . v . HI{HAd&mss
| g
Concept ) mMerR (memery Buffer Register) 7 -
Exai— DeskKTop Compuder . s Hold Imsk™ oY Doty

| 8o85 MpP — G4 KR RAM V) IR ( Inshwechen Register):-

o8¢ Mp — 1 mB RAM « Cordain Inshvehen Currendly Lc'ma

| executed l"j CPU -
| @ Hatvard Arch. (Mulh - memey Avch)-
’ R S V) Ac (Accumlader) :-

| *Slove Temperary Tesutt oy Fvst
o -
Rom 1) GPR (Geneval Puvpese Register)
i) sp (Stack Peirder)

RAmM
T W) Pow /Hleg Register
N
— Used by Embedded system CPu Memery

—> 8051 M- Cenbroliex (4RRB ROMJ 128 3R Rﬁm) } cu ‘l Syckem Bus Inshvebn 1
i & > Imshehen 2

l ALY ‘ Dadql

= _——-—l . Dady 2

Registess | Doka3

Bl @c;_}-‘-\lq.

I

r— - —_— )
: Iec ITd’CY:Fnce

Tom

[

Jo >deuvice

PEPERPPPPEREPRPRPRRPRRPRRERI D22

=y

y /



X Booth's Ccd.‘mg ‘-

| = ez frmadion - -1 [1<o
o<o
o |1<1
1 Jo<u |
€59, = (11o000111),0)
LS®

=(o-L 0o o +1 0079
| lt L@J \%ASR

AC=AC-m AC=AC+m

ASR ASR
& M= 1lolo 1101 1011

& = 1oo1l loio dcel

A ) Recorded muthipliey

W) HeW memy Avithmehe opy ave “requived n |

+he mulhplication.

| Bs - @ = (door 1ete looi),(0)

—+1 : AC= AC+M
-1 1 AC = AC —M

| toldd opy = g
* Floccking et Represendadion -

*e
= +rmx R
me&‘ﬁa

— IGEE 754 floaking Pod Re. :-

S'lgﬂ (8) | Expenenck (€) | Mmanhisza
1 /8 24/23
? (32-bit)
i Signts) | Expenerd (&) [ Mondissq
1 11/)12 52/s1

(Rt — Pty Methed)

= (-J_ 041 0-141-14+1-104+1) 1) |

% Blased Exponend (BE) = AE + Bias @

3
(Actval Exponend)
BE Fetd ! BE Biag
Sike Rm\ac
) 6-bik | -32 o 31 +31
g-bit j-ZSG 4c 2ss +2s%
n-bit :_2n"—tc ?f‘"—nl +(2""-1) ’

Exa- &0 sey N (o 201%2%3)

(lo1- 101)2 —> (c+1c1101 xas)

S BE ’ Mmﬁﬂqvl
(D (4bits) ( shik)

btlas = 23—.1_ = F

Be=3+%=1o= (1c10),
Mankhssa = doilol

EXxtegs
Bias

2"\-|

|0101010110[1

L explicit Notmalitation

Exa ,S BE Manchssa l
1 I 12

doda = —13-25s x 2"

13.25 = (1101.01),

dodo, =-— (o-110l01) x 2%
RE= ¥ |5+63 = 78

= (doc111c),
BE = (lcolilo),
Manhssa = (11c101),
Sign = 1

1 p110i1i01 loolitlgoocooo

(Bssco),

PPPRE

F P

Y4 17 1




REEERN

Wi

o

]

|
|
[

[
J

bdddd.

]

¥

ddd:

i

1
\;

bbb b g

K Ins Wvehen & -
g 7 ; 1 ; ‘ Talal # opevahen / 1mgbpahin-
t ?m‘t\‘chm 1S am memj Seqvence Opcede hite —— o fold AF o pevetre
(Bnm\j Cedd) wehich dmiﬂmd nside ¢ i , oot—2z )
Hhe pocessey o [‘C"F"‘"ﬂ the est/ o Lt — 2" =4
crevabn g — 2=t
¢ — 4
C it — =
Bi ! \
Sc::\jmcs—k) Bind with - opevabien o LiE s 2™ )
. = Issie . .1
= = >2) lolal opexakions - »>7F bits Im Off
@crnﬂ/orw ﬁref-’ s FINREECET
S— i SCI —— r’-‘*ﬂlso—‘ - (, L!L
7 operahional  Cede .
I‘ 4o —— ’_Lbaz.‘“;l - T bt
(T:,yc cf— Opcvu.{'t"\) Sco0 ——> rhﬂlgu—ﬂ =9 bt
sk n bik opcede Con perfom 2" opechien. §|33 T [Leg,12s] = B bik
| N _—
% OfPevend —5 ’ Datd’ L. rL“Z(zN—l
\ ;
Opt;:_md = RS Giadain !GE P( memary jo 2S¢ kB then whal 15 mem-
RErevnge. ‘ addvess fiad 1
>t mbik Addvess fidd Conveprecent 2V Pra- Memen = 25CKG _ (2. 2% 8
memeny Cells. _ o%p
Exa IKB — o bt cddhveus m::mmj Addres Fleid =18 bit
T\D"L ,Adms -&eld ](',q Vli thee e 25 P<_"l1';"r’s them 1ehad )=
\I// \"ﬂ:l’ l"\"lj AF (-” ‘;1{'- K« 1\_,,|"5\ [Q *", \‘}n 5 ¢ ,-\}
27 Lyde 2" Byle - R’-‘_"j.l'ﬂ(‘\\)?
(Byte Addessaie) (Byle Addressable) .
Ars— F5 Rca|squ = 25
Operend _R\‘.fﬂtm( | Rea_ AF = rg_pazzs'] = :5=l£
—
U b=
m emeny Rta'lsky Constend
A-F. A-F- (Trmmediake
J:feh:})

F21) 1} oPtede bits 15 fuiven ynen

A A ——




-» {nemfp \1Lood)/

("\ { ay P] A \ 1 |} ]“ H.x ‘v |l [Proce { ,‘“rm‘mj
bife /v J€ e many 1 J 1| lale Basesd » Incmutt (stove)
cs
Lword ‘-ln\ e ™ Ve d ﬁ MR { a4 l’” y Jol ( I“"*‘J)
m a-‘ { | wi » 1/v l)f“"‘] »
, Tow (6d)

T -
{ \ ) .
(14) 24¢C 3 . ' . ' l}iz [
X Jo/m | RP__I T -
( /\/H” JC A O 3 0 1 J INg mrF',‘B—,’
f ) —t
(1 ),) 23¢5 o ’ 1 : o ong UluJR‘
— ]
(C¢) ) 7 €.( ‘ = “ | 10R,
\ TN y 1 r _— —
(» p) 0 Jowtt
My (S
ped /o -

Arg=> 32 bil = 4B “reoded () [emomn| —Map
—» Tt uill Commen But

L. Ang= AA BR €C DD |
- = Shaved ﬁ/w rncm.mj L 1lo
- No Special Condrl -'>’lﬂmh fevy 1o

| > Ugey MNevmal memary opevatrns (LD

(A T/o Processey - (ToP)
Thas Cmﬁ‘duw,h'm uses - | 9 fastey [divect memoy opersho)
Copryeryt Commen Cordvul S‘lgna,l
e Coromeny, Addvess Space diffeerd-
fot remeny ard T/e
- rddibimad orduere vequived For
high pexfrmance CpY design. |

Jiffererd addvess Rz

sk System Bvs ('cm(;'\dmukm-.-
nista)

@D PavadR) procesing |
Reduvced cPU Lead — Top Mangges 10
mdependendally .

i Foster Dudn Transder = Uses DMA(Drveck
s Acces) dov efficed |

dedu movemend.

» Top and CPU Tyansber Deada S’epomiclq.

(B Teolated /0 -
—r gepornte 1/o end memory addresses
—> used only Fer /e devices.

j —» Uses Z1o/m s\gna.l 1o diffenhake /0

1l > Qlowes dveto exta /o Tnshve s

| —» diffevent Condvo) s'la»nu)i for memeny L1/0



" Y W) pusd Pin
Py
\ .- .
~ s AT m /1o
—T-q." l I
| > 0 T/ Reod and untte
:5"‘*- ~» 1 Mmemoy peod amd u le
o :
—
e, ¥ BOBS MP i
— . ‘
+ B | L> & blt Processor (g bit dota Bus)
L > 16 bl Addvess GUR
3 i )
— » (G4 KB
Y |
g =» (AP - /—\'_D,'.) (/_\8_ Al')')
Ny L]
<~ 7 A T+ Ve
ﬁ"*\ = T = HLDI\
o 'V el ST L HoLp
e e i) TRAP T L eLx
~ M Conkvols
‘IHTR“» .,—lc/rﬁ
—~ N Ao, + 808s i
= % Ao T &
. APy i
-::'-\R“\' :' 1 '-;ls
' ]
‘N . :
‘ Ay L g

Y Exa — LA [Zo40) - @
i Lead v /\CCUMOJGM ’f:rom Pn:ynrm-‘
(]) gevnd the addvese 4o memey.

ALE = 1
40 — (Ad -n32,)
20 - ( As - Als)

() send the Condwl Stanaj.—-

Tol/ig =06 (memny o evakion)

RD

—

() memmy Lecahon 2640y, Places dafa
o the daba Bus (Dg-D) |
ogs eads the doda ond Shres

n the AC.

(v) Re =1

oot Mp -

i 1 u}!l t,'/’)
I ¥ ‘{, L"l “r\}[l“»’,’;u‘ ( i ,,l‘ 4

~» 94 bit /AAheis fus
‘.) ( 1 ]f)?, "l(‘ff\b‘rj)
s AV~ A3, (A A

de
> In/my =0 ( rhaxivnvm MM° )

[ Frnakles mulﬁbgcr rnulhp'ﬂ,ffbff{

Opem.lum

¥~ "\ﬂlf\ﬂr\i jr\lf'{';'ut‘trﬁ [
« Thig Concept Used do TMaP memary FPine

Wwith cpv Pim.

= 5 —]
k> T - kv
R +—— Ho
ALL y———121h  Of
|-
D, 4yt N3y T Mo
E Ladeh !
Ny T L_“ 4 Ny
D Pe T l et Sy
!
/\( A‘S 1l l —-/h; )' ,_va}

gy

Stkye Pin - (sTB) — © ( Input Jime dizabie)
L (Inpd fine Enahie)

o€ (oulpd enabie) - 02 oudpad line Endbic
1 — CuidBK.

®© ZoINw) Memeny Word

(; yOce S8y ‘| s € ("f :”../.-/‘ \z

“The

ﬂ"\’l':' }

AN Now YN i /l‘J F"'"_""l:a:"!

Arg=>  Werd SiZe = 32 biks
= 8468

mem e _
“‘j 32 MW
- 25x2@ x2 &
23
= 2 B

Ay Pirs arepuired = 273



r ) L R S
*System Bus - 32 bit  Precesiey 24 hik Ndreds

*System Big 15 a Cellechen of lines/usires und size = 12kt Addveas line. = a5l
Which ave usesd Yo Provide the Cemmunicabim valy line = 22 had Addveas Bue = 2ul4
between majev Compmend of the Compudey  vala Bus = 224 MAR = 2uld
(CPu, memany | 7/0) (1 Line Comy thitak = MOR = Z2bd AR = 24

akime) | mIA = 72k Pe = 24 bil

1) Nddhvess fine (AL):- |

) CDPF = 12 Lll
« AL 18 Uused to Ca-mj the Nddveas boweds

[ﬂcrn-mi ond 1/0. Ac = 32hd

AL ave unidivechen AL = oM memery celis

[ L 4« 8oasMp — (AD,~ ADy L ng-ng)
Py 4 L | ‘
R 1/0 ‘ ~ G bit Nddyess Line

C goacMp — (A3~ A b Anc'Aﬂ)
(2) Dala Lime (1) - | — 20 Mt Address Une,

- DL ave Used to Ccm'\j Hhe pata (B'mm\j

\* j)L_.
Seqverve DL-
N ) gogr Mp — Wod lemgth =@ Lt

operabion perfrrmed on gt deda

PPRPPRIPIPIRL2A

« DL ave E‘chY’EChcmaL

el Mp — Werd \«naH\e lehid

[»CPU } hees
o 1/0 A Ping :-
| ) Cord’td Line :- () Nehve Low pint-
Enabe when mpuk =0 o=
l * Candnl line Corvies the Cenbol sigmal ¢ [,. makle _'ﬁen mp o

Pm_'ncnrne,

i + Conbsl lime 1nd&mduall\j uridivechienal,
- &g - R» LR

|
w® /}CHVH ?uah Pini-
[E'nahle when impud =1
7

/ar«\afhess Bue — Celechhen of AL
——

EESE LS EES

\_)fbcdn Bus — Collechon of pL
Cardvel Bt — Colieckion 0f Condrol line

Pm__'nam(‘

|1 1 E-9- — INTR, HL3A eje.
. b\jcrcl slze = Numbey of = Dahu B

| oL Width (&) Time mulhplexed pini-

‘ umit of data « Thus pin Cermes mulkiple mecm'mﬂ
| | ) ) ol a e
| L Accrdby o Cpu | Rud anly e e

r | G4 - eces - (Ap, —AY)

Address Reauk-: = MAR = ANddras Bus P
(f\R) lullJH'\ ‘ AP s
g %dﬁaoh‘“’ L Timemuhpexed pin — Addres,
ALCE

o ~ Dakw



?

|

K Tnshwelion Execulion Sequence

D Troplicil mode 1= Pe < pe glepsite
- fc ‘.Umlu.l mll”\ ”\('

Etle chve Addyesr.

2) Explic\d mude

E_xﬂ - (1 } l)

g M Size Addvegs

IV -
1 2 oo D"e

I, o N 1ouR
) +y

:[3 1 Jo12
AL

Iq 2 1016
D+e

IS b | lo2y

¢ 32 hbit System
1 'LUUYCL - 30 l-)“{- —

__@_ /\ CFU ‘\(l". 24 ‘;Il Jﬂ';” n ’;‘l\l"l'\ i >

.,Irn‘.lr\:j Ihe PW"I“”” 300 W r“(lf_ (”m,r”,]_\

which ene Pe 1= vakd ?
NY qoo (RY Soo
) Goo (D) 1w
N - 24 Lt = 38
Pc = 300 +3n
N = loo
Pc = €oo

| o Tnshvehen *tnmu:}c

1) Stack ™achine —
s Zevs Addreag Tnsh (0AL /0AF)

Gy
[orcese ] [ ]  [
H*'I—- A

Pof  for, Ad®, Push

l

Sk 3AL / 2AF

(?)ﬂf'l lf"’lu!ﬂjﬂf '”ﬂ!]n;np ]
. one Addvess Irguy (1A 1/ 1n7)

*orene [ae ][]
YA

face i+

A

oo

Exa — L
AcC <— Ac + M[3c0)

(3) Greneval Regis ks m&ﬁn Lahen -

[orcore [ Ay [ 7o [

2n1 / 2AF

lofceve | AL | 7s |

>*

Regisler to Regustes Releverne [RIsC)

5
L
o Memeny Rele Resul -
> Rﬁa|3kf §] '\'\J I e ( Sm'hlﬁ)
© Conaider @ hypothe beal Processog | ohich
supperd hoth L & 2 Add. Tnadue oy
Jl ((‘r"‘ln" |12¢ 1 “lr' Mctnm i , b gd \'!(
ln"’l'["\l.’(‘ 1a 16 b J{ G & itval™ |4
.,lm«(\ m Jh.rnm-‘ u avel g ',' Lo o
cxnste lwe o Ndd Ty’ My tamy  ang
/\4\ Treh" Conn ke ‘”11‘.7..',} | 7
P [V
x5 onore lAl [ |
A < p
2bit Fhit  Thik
OpCede — 90
01
Lol
i1
1 8
No-of 1 Address Imadwelon = 2x2 = 2

= 261




@) R‘lglskw pivect Ami-
= R"—als\tw Aedchess (RcL

M the AF of the Tnsk®

[jul‘(o.l\{ If\_l_ [

__j ] Rcﬂ Istey Re |

€§ = mev RGR

=) g(_‘ﬂlls\t"( Trdiveet Am:-
- EA 18 steed n the Registey and
Opevand  Gve. presend in the memay .
Eg- MoV

(6) Pc Relahve Am -

EA =

Cuvend PC AF /o Hset
Valve

EA = L¢c\dﬂ|/ﬂmd‘+ Relative val
P Yelve AF / oFFsek

(¥ Base Registey Am:-

EA = BR Yave + AF/ oFFset

| (8) Tndexed Register Am:-

| i

1
|

(@) Impicik/ Implied A

EA = XR-Vave + AF/Offsed

(‘3) (tc) f"NA‘U Demm"-\’d‘ / Imweme-rd‘ -

— Similoy +o jetey I“ncUYfCJc Am in
trhich Re_a- velve Pecyeamend /
Incve mend ‘T‘-‘-‘.SPQQH\"EU-

—5 Ty i Am Opevomd ave  prerend n
OpCede itself.
cLc ¢ Clea Cufr\j ((3 .‘_'0)

g Te @ s Cery ((\J-_.|)

,.{Nmm) s mamdam:d

R, @R, / mov R, (R)

EA =R+
En=-(R)

Exa -
Aulo Imevemen] —

Az Ry » (RDT

., <, 41
R, <— Ry + mira)  Fa gt

Auto pecremend —
App Ry (R |
P
RZ—Q—- R.L"l . Ri o= EJ_“' ml ?’3
Pc Relatve AmM —
lood Alp) F/ AC< m(pct Al

Index R‘:ﬁiﬂf\' —
s QO(Rz)
R, + M (20+02]

ADD F.’1

Rl-"c—

Rase Registey AM =
. 2c (22_)

< Ry + m[20+R,)

ADD Ry

R.‘L
EA = 20 + ERJ]



—— -

L B

X _/\dd«u‘mﬂ modes -
—» Am (%3 a h‘u.\m'nc‘w_ used v Calewade
the €ffective Addvess of the opevend.
—> Lotahion of the opevand.
= Etfechive Addvess (EA) 1S the Achrdl
Address of Hhe oporand.
= Types of Am:-
1) Immediale Am
2) Memey Divect (Absclude) m
3) memery Indiect Am
4) Regisiey ivecdt Am
s) Regiskey Indiveck Am
¢) Pc—Relhive Am
3) éose-—Rcasbs Am
8) Imdex Regsiec Am

SiSPlaLErnnrd' rm

59 Tmplied / Tmphat Am

y (b) Audo decremend Am

) h) Auke Tneemad Am

; — S‘_-jm\;c_’“% o f— f\m_.

; J.) Imrediadde Am —— T oy FF

§ 2) Dk Am — [ ]

5 32) Imdieck Am —> @ or (C3J)
; a) Indexed Am —> Index Rv.a Name.
9 S) Rcalskf Pm — R&S ™ ame

¥

» Immedicte Am:-

3 (4) Lmm v

= « ITmmediate Am 1S used 4o Access +he
T onctad or o Inihalize +he Regustey
7 oY & Verdable widh valve:

7 EXxq mvl R, 4100

~ oR

< mvi Ry, #FIW

4

D

fnev Rj - Teco
< o]
R:E. qco

A Tmmediade Am Con mot USed aS Designets
eize of NF

|k Rm~3< ol Consberd 15 Limited

() Diveck /Absclute Am -
| T Hhe memay L

. —> Qperand aTe presend
| dvess (€L

| Tnsh™ Conlam the ¢ {fechive ad
L — 1 memay Refevenve fex RD /W,

[orcose [ ar | —

&-3- - Mov Ry CLee)

| R, <— M[1co}

[20003

R, < R,+ m(20ce\

Ad> R,

(3) Memary Induvect Ami

1 = ;

L o TInshehen Cenkain Addvess Qr' effechive
i Nddhess

l &Pcue‘ [ AF |

€n

SN

mev R, @ Gewo

— 2mem Re

’ Gg-—
! R, <—m(L Geoed |

i Avp R, ((Gooed)
R, <— Ry +m [[Geedl)



1 N £ n Uvefe
(ll‘) [‘u(u_‘lh‘”“'l {"“H

(h) Covihvo) “U.«"\

13 ('umh“anul rlﬂfji i
¢

N (! " .
mnj “uﬂ (C\‘\ S 3 1 ( Farye)
Exhan b oul ol mn 4

Affected in all Adthmelie opy™ bt mial

\

0 Tncvemend

N 0 ( Madse)

necvemendt opy’™

' (.'-’ “\ ‘¢‘ 0 .
@ty f 3 (M

* Pven ["u'\“t‘l f'“ﬂ‘;

v ALy Regult Conlalny Bvwn masofl 1

L ged( 1) (Tam)
Resel (6) (Falve)

. clh\mﬂ gevia)l dala Coommmund Lad oy

v ovesflow (‘luﬂla) 1= [_UJ /IU,S

© Sel(1) When the vvsull ol a *‘.ntciml

opevaben 18 doo Imzr lo {iL.

¢ Lewy r\nﬂ (Y-

o Sedls) 1 ALY Resull 18 Zevo.

. Resed(o) Jalge

; f\\bfl‘tmj (‘u'mj rh.-a (Ac):-

o Ueedl fer BED NMumbest.

. If after any anthmelie operadon g

fenerates any Comy —» el )

' {';\3“ “u/i (.‘;):"

< f

Ihe sl of ALy Resold s 1.

Sel (1) —» Tyve
Regel (0) —> False

xa -
@ L1ooo 1300

L]

1 1t o0 00 60

| l/ul()l OO 00

; 'c;]u]nljlulllf-]ll
8 X AC P &
= ("L:)H

v oved [low) bl (o) =1

() b Poge-

-Tm" hf*(j i
4 )11¢‘:I ‘_fr,( (411 ("ul. (|r* ‘wW’HH,
e, ] ol f;uﬂ“’ . i‘r‘_r € Fef ,,Iwn‘
(-0 frocessof Wil € coude ane Jial?
({rup)
ol a Lme .
= T =0 'nnum\ t‘;f.ﬂuh-.ﬂ ot
(-4) ( (o rneete)
« Trderw | ‘l’&ﬂ i
Pt Y
1r =4 ( Enalle Tdecrvp))

1Fr =0 (fh'.ﬁl.\{’ I-:Jfﬂui‘i)
. Divechion ﬁ“ﬂ 3a

e v
D=0 " [rocencs ‘thﬂt frorn tow ly v‘:;‘lk

lm‘nwv"" (rvudo = dne vernerd rrede)

D=1 5 Processey ',Mncfgg Svern Nah lo Lino

lnfl‘l\w‘ (f\ulu _ Decwemenld rnmk)

ard- el divecinm (hﬁ

cLy = cleay diecdimn {tud

o W

T N



& “The Cellec biem of thnrvf'\’
”\ul \\\C

Yefewed 1o ag the proceseds Toshpehon
Sek ((18n).

A n‘.lwr llr»f\

Prrotessey KN

Con execule

0 ¢ A V)
Ny, i 11.-‘.“\,, I o sheve biony
iy C+ AR

I, 0 Push o b Tos < ma)
1, I Puth B ¢ Tes <= m(R)
1, ¢ Adp = Add o Tos
1, ¢ PoP € mc] <« Tus

. 4 Ih‘i}yvchoﬂ

- NoTe > Tn glack machine |, ALY O pPevatin
' (f-\n»J MuL ede) are Leyy Addvess
; Instm,
RBud Data Transler Tnshm (Push ¥
Pop) ave Mot Zevo Address Tnshy™,

, S %X = (A4B) ¥ (C4p)
At T PushoA — 8 Mackine Insh™
-' I,: Push B
| % : ADD
; 1, 2 Pushe
| 1,1 Pushp
: It ADD
I, 2 mul
Zg i PopP X
(orsidey @ 22 bk Fiypatheticad procesioy
1 Werd oplede ond 24 Lit addvess
-  Of(ede = 1lerd
NAF = 24 hit= 2R
1evd = 32bk = 4R

Pmawm Capacidy —

(4+3) +lar2) + A+ (arDH(443) tat4

+ (941)
- 438

!
1

|
\
1
|

i
|

lhaw =707 "

\ i . v | Ya A

e -
I’M“] shuc Lood | e mery ceaific
'l"f' { ek Chore {
J"\ 1 ,(l (f‘ff'o!l” tnoy } C‘ff\ffl-‘ [l.,d:ﬂ{.
oul
(f ( JA 418
ity ANCCu ,,"-r": o i
)
At =~ 1,3 leed A Ac «—mIA)
]._,'. /Avp A Ar <~ AL tln['ﬂ,!
b 4 1) ‘
1, : SToRE C m(c] < AL

3"
2 mochine Tagbyvehen

‘_._‘;LUj‘"'“ In AC-Cpy Onc U[’t‘fwv} < lm?‘l“*‘

(Presevd 'm Accumalden) B on€ cpcrm'\d
e explicdk (preserd 10 memery)

.' X (Nn4RB)¥ (c0)
Using Ac— Cpv

frs — 1,0 Leod A
I,: Av» B Ac < Ac +m[e]
1, STRE Templld  M[1] < AC
Is° lony ©
I.: AD® D, AcC <« Ac+ m(D])
1.0 el T, Ac = Ac #m(1]
T, ¢ STORE X ; Mx] <= AC

o M/ Ivnahvchons
i SPIIIS (2tore +he Im.k’tw:cuuk)

\4 %

s 1 (hen 1"l R e Q15 ey -'-\(I‘rrd/u‘lf': o

18 )

N D F'{a'lskf ~memony Refererve —

I, : Load Ry A ; R <—m[A]
I, A R B, R < Ri+mlal
J, ¢ STeRE C Ry l"\(‘(]«—-gl

— 2 mM/¢ Inshuehm

A




