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Ar\a\gsis Procedure 7 - _ |

—We M\O\\gs‘\s o? chm\glﬁa)Yiom\ circutt re?@i{es ’(\«of( we
delermine the funclion that the cirenit implements , Twis savts

With a given logic diagram and culminafes with asel of Bodern
funclions >a truth table , of apossible exp\aﬂa.’(l'oh'o(z the circuit
spevalion.

The fipst step in the am‘gsfs is to make sure thot the
GVen civoull Is combinational aud nat <e ential, Tle ol\‘o%ram

of a combinalional circuit has logic qates with no feedback

Paths or memory elemers. A feedback path is o conpectio

LYy

from the oufput of ane qate to the tnput of a secord gdfe that
forms part of the h,\?tk\" To the fivst qale.
To obtain the o

TYoceed as 'Fo\louost ;

1. '—qLe\ all 3a_’rc ou’f?uts Hat ave a funclion of l'V\'\bu’( Variables

With arbit rary symbols. Determine fhe Boolean functions
for caclh Sq‘tg ou’(PUJ{, '_

2ot the aales that
?re\l\'mus\g \abeled

Put .Boo\ea’n %un_cnbm 1(‘rom & logs‘c &bgram,

{—are afunction of \‘npujf Variables and
gales Lith other arlof’rmr_g Symb

\ : gm
Find the Pboo\ea.v\ funchiong for these Jafes.,

3+ Repeat the Plocess outlined iy <te 2wk
i NnNe ’A)(‘\\ ﬂ\e t
ehb circut are obtained . : M{w S

%3 Tepeafed Su"aﬁ\‘*u‘(\‘on Of ?fE\/iouS\j cl
oblain 4he outpuf Roo |

Nariables,

ols,

e{:iy\eol Lunely oS,
ean functians n terms of inpul
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bk Brmme '
= h T e AC+RC) (A+R+c) + ARC

= (7\5+E)(7\+5)(E+ CI{A+R4 )+ ARC
= (A+ET) (AB+AT +BE+ BQ) 4 ARC
F =ARC+ARC+ARE + ARc

The defivation of the truth fable for the civeuit is asjimics\&-j_
forward Drocess once the O\LJTP\KJV Roolean (:uv\cJCQoﬂs ave Kngwn. To
Solain S'Y\k( 3mﬁ\'\ J(a\o\e c&{w_’c‘\\g From )(k\e \03(c &‘\QQ‘MM \Q‘\jﬁ\\o\kJY 30%’5

Jf\\(oug\\ Ye derivations of The Roolean fusctions, Proceed as
‘g‘o \\OVOS 2
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L. Defermin e wmbey of '\v\?u@( variavles nthe cirewil, For W

0puts, From the @ possible inpl combinations and Vst He
binary fustbers from 0 Ya 2-1 i atable.

“2._ Label Yhe ouJquTS of Se\ecj(&i 3&&5 With quva”a@
%&m\oo\s ;

3= Obkain the truth Yable forthe oulpdls of those gates tht

- are o funchion <f tle inpud variables enly.

i 4- ?fOCee—A Yo obfain the JVNJY\\ table for the O\L)fflf['s bJ\: 'Hw)"e_
qates that are a funclion o Previously defined values wik)

= the columns for all outputs are determined .
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. Inspection of the truth Lable Combinatione e A Rop
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The design of combinatonal civeatts starts from the specificdin
of the problem and culminales (n a logic cireudt diagyam oraset of
Roolean functions from wWhich the \ogic diagram can be obiained.
The ’Pfoca)\dfc mvolves the '?oUO(,JCV\ﬂ QJ(C?g 2

1. From the specifications of the cieeuil , deterine the requivel -
namber of inpuls ad oufputs and assign o symbel Yo each.

2- Derive Yhe trullh Table Yuat defines the Vezl/u(' red relationship
belween \v\w\s and ou’t?uks.

3- Obtain The simplified Reolean functions for each oulpaf g
as afunction of fhe {t\?u’V variokles .

4 - Drow tme \ogic diagram and Veﬁ‘_g Hee correctnese of

The design.
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W= A+BC+BD = A+R(C+D)
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B“\Y\arj Adder ~Sulbstractor

Digital Compulers Perform avariely of WnSormtation processing
tasfes. AW\DVB Bee funcTions encountered ave the Various arthwelic
UPerdiio{\S . The Most bagic ar(ﬂ\wleﬁc— operation is the addrtion
of tweo Linavy digits. This swple addition congi=ts ot

four possible elen’\e{\fa@ afera\‘iqv\SZ
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The ’ﬂrs_‘)t Three oFeraJﬁ‘é\ﬂS pv&&ua a sum of one &\'3‘\{:
buk When both angend and addend bits ave eg,ua( Tl
the binary sum cgﬂg{sfs of two c\(%i&s. The \/\iake\f
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SigY\\WCwCaY\\- bit of thic resull is called « carry, \4)1\67’7

ﬂ\e augena( and aciclé/ld{ N beys Confa,'ﬂ V) ore sn‘cjn}{f,'mnf
CHS"JVS’; the cavvy olfained from the addition of two bits
\s added tothe next higher ovder pair of %favlhcltanf
x:3{1(5. A Com \o}mﬂL/oﬂa( Q\'rca\'{' H«a{" FeTfOfMS 'H‘le aa[a&'{'{aﬂ
of two bits s called a half adder. One that performs
the addition of thyee bits (’two %\‘g\’\:ﬁmﬁ‘ bits and
a previous qufg) s @ fu“ adder .

Conmecting 1y full adders i cascade Produces a bivary

TM?K for Two n-\it Numbers, The <sublraction civeait
\S w\c\\kokc?ol (og ?fou,‘ott‘ng a wM?\eMm’(.'y\ﬂ dm\“‘-t,

s X ad W to the fwo inputs

and S (for Su.m) and C (for carry ) Yo the outputs.
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