Lej'\g l(,oL T _n\& mu”\c\p( IOTUCeSS

ajcu‘n) \Dl,\'{" (\r\ A O(C‘F'F(rm'f'a order
i > 2 Lo
MuH*(«plu\céno( — ’ l O l
Mapbipleer — _x Lo | [
| | 0 | L= 0O
+ | | 0o | L= |
i (o0 ( (|
Podud® O 0 o 0O - L=
| oo 1 |1
+~ [ | O [ - (. =3
[ 0o 0 0O | |

Ntfh ﬂ\is +‘\M< T)’\a'} 'H\C J)a\r'l‘\\aj ‘Oruo(oujrs
can })( \/‘\QLJ<J\ as el—H&r 7/1‘\6 Mw{'}'l.pl:cm\d’
or & O\Cfu\dz:ng on wl\e_'/'l\or RBit ¢ o
he mul+;flfer ;5 a [ o a z {‘cstoCc‘/‘l\\/ele )

I\JdT? a\so ‘Hr\cf{' the zﬂ (Aar'f“\ﬁ,e ‘Fn)o(uc/'{' 'S
shiffed et . bits |

S’a w ¢ Could\ §e>+_ _H’\(\S Uhp )Dj Sq’\O(‘(‘r\j

ﬂw’\ mu {*\‘p \u‘( and Ia o H- L;‘/’ (‘(’j SsTer

ard  then  uge  a H-Li+  adder + 244

—n\e VV\IAH“(\P [fean L 'i'—o T‘k( Curfen™ IN/\""ff‘Mep(fa]L(

sum  whidh N stoced 1n q 9-bit shFt

f@(ij+cr ( e extra bit (st sTore  The
cdder Cai’rj betore we shif+ r«\jk'f‘\,




(F;?U\(‘(S are —Froyv\ Dl\g;’)\ﬁﬂ sbs < Dc$.‘j,\

1 Cm 4 - Bit adder

i i i
R 2
Multiplicand \

(X?-“‘—?(rw‘m( .lgr we_ !\CCA\ ’['D Per‘ﬂ)rm

w it~ 5L7$+> or _‘lus'}’ a sL:'F')‘

/ﬂ'\ﬁ SL\:‘F‘\, 5-‘3/\6& mives q“

a

U-bits

uﬁ.\r\j VH DL} Zmﬂ FX(—FO\,\
by Charles RT4]

We loed Hhe

mu [t plier  ate The

lm.)cr L.'}'S o'F "LC

il o4 vt (Hhe

Mmmu(d‘orB and use

R ‘FceA e
CUV\‘['ro,Q IOQIL +b
abl:‘f/\o/\ [alon?,

an

4

b he ij‘ )

Pr‘H_eF W e l’\au{ OQOAC n- SLT H’S C'gr n-bit
V‘(AMBQFS) wé S}\;'F'i— one  mofe ’I‘/\MQ Fo  move all
“H\a bits of e answer iato The (oo b of ACC.
Ir\ ﬂx( pﬂ)ceSS Tl\fs 51\:‘F+S 7%% m«H—&;(“er al«'f

ot The reg ster CAce).

Ld“g lodk a"f" -ﬂ\& fn)ac{S' and ﬁu(

C_an_'{'( ,\\(' 'S 5~C ﬂ{ r(J::S-,—CF ‘Fof‘ our

e,\éc\M(ﬂ( b"F Mw|+t‘PlJ(‘¢\} 3 x [



wirg Byl s
R W\'&\\L,‘:'\’ o~ Pfjk‘i‘

l
QOO0 o |
Dad m\\'\u \:cmﬂ as Mu\\-":f\\.(( L‘{' 0 1, +] | 0 [ (|
Aow 5\&-“-{‘ Hhis  result -—3; O | I o | ‘L-ij o ||
Afte Fhe shift 00 [ o }—%‘/ o |
frad | maltiplicand  — o[ -
Hren—shift  this— | ool ( |lol
After fhe shofd 0 1oo | ( \ljo
Multpler Bt 36 B s qust hft = O 010 o [ | (i
Ao‘) 'V\“H”;p\n\cmd — _ h I 1 o | \
Looo 1 L I
Ore Prad shft o looo | (1l

The




Signed  Muttiplicetin |

NU(,..) lt','\s "‘qk( a }U&k p,7L S’jnfﬂ( "’I“H"f/l}ﬂL/\M

LJL\e(( we u+;|th-7_-( L.)‘H\ ,oa(f?lnil/( ank /\eJ#ﬁ/t V\Mmé\gff,

D/G LJ;’( A\Qo 'l“akﬁ a ’uak af 'Fm[ﬁar\f and  noF
J\»s"\‘ integers .

gl‘jr\td( 'F(‘A 'HOV\S Are no Af?q:(('fnf' %AV\ 5/‘}“V\U( l;\+(5€/‘)".
Uc g’fl‘“ wse (2,'5 CD?V\PlCIV\tV\-—I— '\;r "/che(

7

NN
Z 2 2
oL 2
e H <

The lefr most b+ s sl a spa b

represeat whether  fhe  namber /s posifive o negative .
- \ A\ \ 3
ov 5’5"\“( V““('f"pl\\m’l‘zm Wwe_ LRUC 74.2/' /)A'S'S":Ar/ﬁ[(\ef,

MaFplocand | Matdi e
n +
— +
4 —

— —_—




S“}‘c\r'[‘l\/\} w.‘H\ +'A/D P\"“"\I:‘LI‘S _ﬁ\a-{—_ Are_ ld'ﬂ\

P\o; ) e we See 77\( VV\&[7L:;0 /(\Cq'f(;q PTOCeS_S'
1 S S+r‘c\.\JL'f'7Qrua\/‘ﬂ( .

O. |1 ] * 7%
- *» O, |lo] +5/3
(6.00)0 111 Vs * Y= Uiy
F (001 | | ro* %= /= Ny
o.| 0 o o || 3%/ 4
U
';Z 32—
32 2 X =35
A o tea /é.'-{

/UU(J CO“Sr\o(’U' M«I+n\f)l»\cr ("') and M“/?L/\,o/'\wm( (’)
1. 1o ] - 73

él\l'\ EXT/\A H\ ya

/\eém‘hve vambcre j 1)) 1ol /3% ('%3 — 347

LJ}TL \:M:‘/\J' 1's ’__i' Lj ,\\ | O | l/zv“(-?»/?} = - 3//45—127
.||l o o ol - 15/ 44

-Ekﬁ 2‘5 CUMplQM.f/\?"' ojc 7‘{\‘\5 I\QJL‘..'IL'\VC
r\uml)e.r ’\‘o clwélf Gl\eo/( 1.715 Uq!ue(

B . 1| o0 Ol
,Lm)q-r 0. 00 [[(O
A | + \
0.00 | | ] |
[l\,‘_—ii+i+—'~-'g/
T A A




/\)Q7<'T—> Q)(q»\.‘r\c ”ft\e_ sSe G'Y'
/\4‘4{"‘\\@‘|\f"“ (,") an A Mu/'/‘f\p[(‘CQA/ 6‘")

BC%FQ wWe do wWe S)’\dulJ IOJK G )1‘7'71_/& él-;_—

pore close (3, ot 2's Cv'w\p}emerﬁ‘ nu mé ers.

FOF pure ‘Ff‘a&l‘r\m@a nmeaefﬁ (0'\‘} ﬁ-"— 5""\
L\—',_ 1\5 +D ’Hr\e_ )<7CT_ t—F' ﬁ& L(‘nar} PDr‘A-j‘)

ﬂ\& bt Pafan(‘n Ig s He Same  as
- 0. 9

/)La:’_ I\S W an +f‘(q-[_ ﬂ'ﬁ %O—H\W\ e f OS#J\V <

( SJ‘ano(qu powers F +wa> and 'ﬂler\
alkd a Ua[wg o‘J\‘ -—:L

Cineder  The =9 fom  abwe = . [0]
We can v em‘ﬁg s s =3/ LJ hkihg  Fs
2\5 (D'V\Plemgr\'[l_ and Sem‘,\g, TL( reSu(4d s +3/$/

[ 1o
—
_LN/«(-'{’ 0.0[0
Al | + .
o 0[] = O+—LL(+—%: 3/3*

H/O\,J(Utr Ve could  alss cmpute s velue as:

{
(
+
-r
RS N
_f—
-'—
OL\I’. (NS
(!
|
OO\M
_r-
0 =
...r
o0 |~
]



! A~ %{r\{r\aﬂ a 2\5 C”W\plﬂwxen_{_— I\MM})QF
c.an L)Q LJV‘:H_'(’(\ O S

B M5R ~| .
C—l\s*([ﬂﬁ MsB\ ¥2M561 + [ > (BhL i)x 2L I
- [=L5B

E %ample : |16 . 1ol

/7

gl\él\ Rt s The MSQR

ﬂ.‘; s a ne q'f‘n‘c/q huml‘tr A'C (anse. -ﬂle S.J‘«,\ 1,7"
1S a 1. Ta Ec ;71'5 2's Cde)c menl P ¢(e7l2’rw;\¢
! '{'S Majv\;“f*le ( or Posf%:‘(/e QZ'(A,‘:/qleA?L).

Tve rt oo |l .o o0
Ar 1L+ l

5
ool .olol = }+';+,i:)g—},‘3125

["\rdw ever Wwe could a\So ‘ﬁﬁxd H‘g Ualuc as ;

110, o] :[(*l)’* 221 +(),z2‘)+ (1*2—’)+ (I¥2\3>+(l¥27/)

= _ 1 T S 1
a2+ 3+3555 4+ 275

go [C’T‘\.S CLqu\/\ MA['I‘I\P’J —3/% and +5/7
Lu"— Sw 1"'}‘01\ \\/\3_ ﬁ\ €. o'f e f‘qN(’S




O. |06 | + 5/5
_* 1. lo] -3/3
0.0006 | 6| C/?)Jc.(s/g): >/¢d
LO(D | 0 | (+'%) % (545) = S/u=
0.0) | bpol s
H’(((‘H\(’ ij\ T"‘? ")‘loO’ l ( \*(5/8): 5/‘ 'é—;{-
(e presents (IJ ==l 1.1 6 ool \= —15
So 'I'AKQ 2‘5 (‘ow\f(ﬁ”‘('d_ \ /é{
d-‘: M"\H'/\pl/\(‘qf\/\ g
— 4D 2.0 S
— =
L4 64 ¢Hq m
’:' t\ﬁ“g lel s loaK a7 _ﬁ:lL Case Ul\-er(
boﬂ\ Mv«—[+ )Ief é‘l\éq M(AH‘ /(440( abe /\ejar/ﬁ\c/a~
. ol - 35
* |.lol -3/3 3
NI (+2) = CA)= ~ Veq
+ |0 | ()€ (2130 ~ %)
: .1 ] 0 00|
25 Comp(emtn'f' = +0.0 ] | (-*I)Jc(ﬂ/g):— + 3/3
N U
é;;/// 332 3
R S RT3 cf—
$ 64—¢4 24 2 _3 _ 3
&Q




-

]0 Smmwxoml\q,e.t A‘H W\h)‘/*:\p/l\(qfl\m S—/\UOS
(’“’Cf“( eX”‘Cﬂg as ﬁ\(’g b e uns:sned

mulﬁp(u‘c:\“w\on . The on(a Afferonce s Hhr e
Sign bt sF  The W\k["}‘)\f))l\é’f (#m la 7 Aﬂ‘).
I~F ﬁ\ e S 'tjv\ £-7L ’s  a /l We oA ﬂe

add  &.

Product
ra e bl _--/\‘»5__
A N

o S Pl e S s oo S
| Load | h: I[
[ Sh ~ : i

C |Ad i

s y S|

’ ? T F T

N Clk \! e

1 y_ Multiplier

r 5-Bit full adder Cola=me

Done
! [y [
St T I T
=
Cm
B 1’s Complement
s s
Multiplicanc 1

St'/0

|
___ —{Done ) o
e So I
Sy ~._SilLoad
MICm Ad /,’ Sy
/M0 (&' ,>

(:) \MiAd
wish|

—!SJ:T
L o

(Q M'ISh ! /’/—r’ Sh

MIAd N\,

2'5 C‘”\PICMM'/_ g7c ﬁ\—é Mh/%\p}/\[m\p{) o"ﬁ\e/‘h/)‘s<



/\}()'TQ ‘ﬁ\“+ I\r\ _)/L.C §C f(\CV't\ﬂpLS C‘\PCKPI"S We Qre

reallq_ was+<\Aq ‘l‘x\»«c ard C(\r‘c,m"J-rq "l'b /mﬂ

“H\La ¢ CuH— Uo‘[l "ﬂ\e Aﬂuer ,‘n""ba f‘fg 1‘57Lc,-

d wring one clock  cocde  and Then  use

Ahoﬂ\(d; C/lOCK C(CJ c,lQ d'/‘D §Lr’3[\7L :-}\ FUVEer

I‘t’ wwlo( )30; wisec o JA‘“s’/— }\aw(uff*e 7"1\9

shift of  the  addert  tesnH Ths would

C\l\w\l\r\a e Ti\f’ I\{\"“ff' ﬂ’\f’ﬂ'r\a'fé <lates hee/m{ '7((\ S‘ZIf?ty‘

Product
_./\.__
/’.A_{ accumulator) B B
izmm‘ 3T 3T T m T T T
Sh 1
c |AdSh i i i i i
] 1 1 | ] 1
(8]
N I—
T
i ! Multiplier
) = 4-BIT FULL ADDER C;, f&———Cm
(8] St
L
Cm
—b( I's COMPLEMENTER I
' 3
[

MICm AdSh MIAdSh

M’ISh M’ISh

M/AdSh
M’'ISh

MIAdSh
M’ISh




