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. Gombinationa|— Circuit Analysic.
Definition of analysis.

— Given ¢ logic dia,grqm of o logic cirevits:
. Cind ovt what ¥he cieuit does
e Find out '+ Boolean -PUVLGHDHL- _
. Obtain a Eorm&,l rfltlﬁﬁri?:l—ign 0{2 the civ=-

coi 7% \Ogic €UWC+IGFL.

: g P
ovima | description” of the mr'cuﬂ'g
l”éic prUVLC‘Hﬂ"b o Wmper o.g other r.r?er&:l-{ﬂns q:rE RQSSIHE:
e We can determing the bela Yior 9{2 +he circuit _Eor

Variovs input combinations. e

+ We can manipulete an qlgebraic ‘695‘:“?4“0”_ Ccfff

SCribiﬂ.g lhe _{f.;.m;}-{ﬂn U(.‘-I— Circ:m{') 1o OH'”!:IV‘- lf-)—'

Qﬁﬁl“"ﬁ' Sircui}y shructures Lor the ll?bcic é?unt:‘hﬂ?j(?or

e¥emple vealizing +he clrcuit using NoT, AND,0R

31{'&5) °v only NAND 3&.{-&:5 or ﬂv?,'lf VOR 3&'@'1&.5 Ekj
we have seen Lhat before).

« We cqwn {-m:#urm ar Q(jﬂb%ic dé.’:’;f.‘r[{?-i-{cn_ in-!-ﬂ &«
5{-&%&‘&1{'& Jézorm Cormbfanding t+o an availeble
C1rcu1+‘5-l-ruc+urﬁi. For Eﬁtmplﬁ_) @ Sum —of - roducks
expression corvesponds divecky +o the circuit shnu-
c-l-UTE_ used in PLDs Cprogrammable lagtc de vices »
we Might study +hewm (£ Lime Mlﬂ{{fgi -

Once we hai€e @

« We can yse the resvlts of +he analysis of a circoit
1o Dr:ﬂq,[yz-e a lqr‘gt?.r circvit fhat includes +his
Cirevit- ln other wordsy; we can decompose @ [qrqe cir—

2e

Uit that might be difficull to be analyzed into



Smaller civeuits, qnqlf%e +he smaller cirevits MQ
put the entivd picture Jc'vge‘i*heﬂ

l? you Qre gi\r’en Q@ lc?g[c: di@gr@m for o combinatiornal

logic circoit, there are severa ways to (jewt o formal

Frimiiix’ﬁ fonctionel description i the troth +able.

WM 4o derive +he fvuth fable -ﬁor* the

circuit undev analysis is +o vse only +he basic axioms
of switchin q,lgebrtt, The truth +able will be the fieal

result. | e Circuit has n L nputs, there ooe e
POt combinations For each input combination,dete-
rmine all the g@d-e ovtputs produced by +hat |npud,
PTGPQ8Q+IWQ E»»._‘Egrmq_-’rion ?mm the circui+t fyz,Pu-H; to
the civcui ¥ eutputs.

Consider Yor example the logic circu it of Figure L below.
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l:'.guﬁl _Lj CA fr.::gic circuit with three jn,Fu-I-gD_

| will vow derive +he trutk table Lor +he loglc
circuit of Qi%vl Using the primitive way thet
| deseribed ahbove Cthe exhaustive approach) .
The result 15 shown on L he next page.
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Figure 2.7 (_qu-l-e ou{r‘pu{-g creqted b‘f &,H iszUJr cavml:[—
NEtions Lor +he circvit a{f 91'3-1- Here | app lied all&
Input combinations YY2 000, 0oLy 010, «»-y 118,
We con now get the +ruth table for the 195{::. cirevr®
of £ig-L by looking ot Eig- 2. The fruth fable is
dhown in table“ L below
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Taf,ble 1y CHuth table for the log lc circoi t of
glaur& ) ok

After We get the trutk fable for the circoit, we
Can wride o [agm erpression -?or this Circuf‘b f?ﬂi"
EY\&W‘IPlﬁ 'Htﬁ cG nohn I'Cq, l Som or Cqnrnoh fcqu] Pv“'ac[ur:l-



For exq,m?{e the amonical som £or the circu H'@
4 Etg L 15 Cwe get 1% \from ﬂlo[e 4

F=Syy,2(L2)5 7) = Ky 2 pxl 2wy 2 Xy 2
lm(i CQrVLDLM{,GL{ Prﬂduﬁ ﬁor -Hq,e, Same circur b 1 st

%ﬂ 2(9,3,45¢) = (X+Y+3-(4Y hz)-(x % Y+2) (X “’*2)

Anel %:mg o logic cirenit by dert‘-’“ﬂ'g its truth table
uslng the gﬂmﬁ—we way +hat | described above is ot
d idea. Thg number z?{“? wz.,Pu{f r:ombn&_ll'loﬂﬁ af Q
legic circuit grows E’%Ponm%q,“y with +the number
0?‘}11’1 U 5) 50 ~Hu6 ex Q_uquwe QFPrG&cLL cavr pecome
very time consuming s (dot d do il ) | Instead ) one can
Vse an algebraic opproach 5 (we lave done Hhis ma—
l'i'imﬁ.b - FT&ULDUS L'b':LV?c{UV{’S_) Whet yc:q Chg. s .5‘}1{!1"+
‘HU& e U+5 Q”A f Ic (’,;LPTE’SbIGst of +he g
cub 5 ou#—?u-!s This s shmun, Ej low (v 13@1:‘:2 Z Yok Jr]a_eu 2
[“‘gic c\vcuit @? ggurﬂ an

Keie Xt (K+Y):-2

I
“Det
= o

Fmgure 3)C+he Same 3({: circuit of \Eigurﬂ { with
031(, EyFF‘ebbiumﬁ,}

T he ouﬁw{— o? +he o bove Ii?glf‘-' Clvcoi+ is
E=fay o2 t 4l 3 @



\fﬂu, Cocv —Frq,ngﬁ‘?@rm t+he {JV‘EWW.‘: Clrcwf %9 @ -
many other forms. For example b mu [Fiplying ov
F gy @ @) Yc*u; Can ge{— Qi ej/wvﬂcl@d‘ AND—OR |o—
gic civeuit  MoltiplyTng ovt we get f ,
E = CY*YD-Z-]—X"* —gj: ){-21—\(*“-?: XY -2 or
E= =2 -lfY{Z -1—)("-—\(&’ (:.2)

E$U“+iﬂm @) éU‘ES'I'S Qigure 4 below -
X=—t s

Figure l}j(_'e?,u{m[ev& lag lc civcuit +o tThis of {fg 3
Th\b S an. AND—-0R [og[c LeruH‘)-
Nefe 2 We have done +he above +agk 919 ‘[’*"%*‘151%4"‘? q

logic circuit into g AND—0R logic circvit be fore
S0 +Hels 15 ol new 2o Vou By now 1+should be
Triviel.

Siwnlarly yby Qoctoring £ g w g
eﬁ,qu_]m jgpkgujt(wb c.lrcu%'\*& mﬁ S«%u%)q,li&% 'C{;% 1 iﬁf]ﬁ
Circuit of nguﬁi 3 5 Cwe bave dove the above dgck
op _‘I‘UUL%IQ?{‘;M 9 @ [05\'{. civey 1+ nto qn OR—ANMD
(ﬂ&hc civcy i+ Eegure. S¢ this is ol hew o ’Vm)*

S'ILUL,THVL(% fmm Eiq,.@_)r Q{,UL«’J -EuLc,JrEJLf‘{ng we jﬁ—‘—
E=(y e 2T 2 = g tlgld il b
T‘ 5 Vg}v' B’
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Z E ) T_ZE'DE;C"' :HT—B) (A—]"B)'- ; C
é‘ \14—2) (XY+zi /)& Y+2)-(2'i—%{ﬁ/}:
= (x4 rfz) (z+x)-(2+Y) Chy g s

/,2\'; e
ki—'T" (‘X +2)- ;_‘.f"r ) ol

F=(X+Y ‘rz__zf) C)-H—E\"’/“'* / (3)
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Lv“ﬁg) (E?{UWQ_I&VLT IGQ C f’!ucUrl— to +hys r_’...._ :ng
[ RS 15 av OR—AND lo 5;(: '..J-.V"C.Ul'f')
Nole ¢

nc £ 4
We can also ?‘f’“‘“v'uﬂf.: a’:‘kp«wq, mjr veq il [l2q Hivns -ﬂ e
'I.L":"D Giruul.‘[" 6_@ El . US\v r"g,L{ NHWD jctﬂ— 5\ qude Igr}_-—
l\f 0R od [\.(%PJD {,LJVF‘_b)JsuL rm\f NoR t{,/Ld EFH; G1es 5 Us—
I
'%.'“"LL% E”L'L'}a"' {\' ’R "::‘) "-Juk/L"“ r(‘d\?f f‘-ﬂfD QL’LQ iﬁ\a'lv-. s

;_*'&"'ES oV
osbng coly NARD Gk AND §akes. This is 4roe foran
:);;j% C EHE’-CLI'{_ ‘Uue_ L’\LG‘._'L”.'E_ d[’“;"'._'_f .1_V.L/L£‘] b .E:i‘nl';'_r

1 “ﬁ’t LC’KLG'D&)L
10 TG*’ GETEUlg CTlese ~m,< extra vealizetions Qe on
'I_OPC‘:'Y.‘L‘"LL_ Dg + he

ND—OR Gund OR—AND +het we provided
| Vi -J.,- "‘Vrﬁ:) %{_{ LL_W-’CJ‘G

2 6&15 |, '.,H,L ;;(@ap\{i ﬁ iogic Uit f:mc, fblb ﬁﬂ f«“. TH.
ot S shown b que {: ow next page el
le'_fj [\]F\P‘* {l"v"LrJ wc'@aqﬁi‘k;%é ?L p L] O r’L{_‘; -'.CH..-"




Fiauf'e Gj Ca \D&it civecuit fnc!uclfnfg N AND @nd Mo‘Qﬁ?Q{;EE_’)*

T he qm\\[xgit, of the above Gircuit of Q{gurﬁ 6 15 @
little bit d icu |+ because of the complemented expressions
PW&UCET;L b the NAND guna VOR ates. HDLUE\JEV:J +he ou{—Pu{”D{z
Fhe circuit B can be siwpliged “big using Fhe gerneralized

DeMovaouts +heorem; (we have doad & guch +hings befo
:5-:? CLE;ELW nc'{«bing Jn,e_u)j re dvndent %bf;f‘b-)- He é faefpﬁ
E= oW X)) +wle ) w+g] =
= Ceow' v V) HEw-X"Y + wh2d'=
=L@/ ew 1 Y +w! 2=
=(weley e weyhy+ wh2)'s
ek 1ol £l il
=Cwx ) () e (wex ) (whz ) =
= (Wrx)-Y. (Whyry' ) (w+2). @2
NEL‘U - Gifj e-‘]i/' C‘LD 1S MUGh wmove SEVVLPIi'e{E. +han
@Ef‘ﬁif’ and the anelysic of the |ogic cireuit is
,TLLQ Seume Sim )1 ‘cadion ;
g e grephon] Rrreonsk ok b el
kvow vevy well- Twe Piqu reg o] Y oW oy
I\fu&? oLve I?igu‘reb [ ogad gg Gk GerL;f :Et %f 25 e
' , ' 1 Cul — .
g Them ave equivalent +o +he vt jﬁ ?Egr?ﬁ?’w



Figure T 5 Cone eguivelent logic circuit o the logic
s dt Ty
C\rCG1+ fjﬁ .gigl_}re G)

/ L)
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s
= (W)Y

g= (Wf+y+y‘)»(w+2).
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Figure 8% Canother {?,(j,ui%[ﬁvz.‘l*-‘ﬂg ic clrcuit 4o the logic
el o .
Cl'l"‘CUi'{‘ {?_E ,E[S_ure_ 6) : ;
As seen, the outpuk £ of the circuid of figure 81s
o e &%m% oS5 +hig Q.E g rCLO , We obtaned ‘+ € SGine.
resSult with the gwhiud wppvodch 4 QPP[YWL& DeMor—
Gous theorem kit with less effort |

Note : B

vlHphiug oot or Laclorin of €9 . |
e Lhe .5031%? Uc‘]cbf”i«[z[@béjf'?’“?i GE-E“[—J; cfﬁ&uf-P fﬁe&géc%)jcfﬁmé
(,q,r,-_, 8&,-]— ecl/d Ljfﬂf..|fiﬂ+ AND—OR or OR—-AWD V-EQLHEG:,'}‘I‘DVLJ
0f the®logic’ circvity Cwe hayve studied +his Svbject be-
Pore g0 do it iR you wand). Besides these, we can get
51y wmore equivalent civeuit vealizadions 65 wenlion.
¢d in thewote below Ligure § on Page & of+his
eadout§ (_Dr.gu;.\.‘-fL we did Fhis. befre (0 Mhdou#ﬂojr



CDﬂCluiiGVLi This concludes "HLE TVSSQWJ&H‘W’L @

oF the subiect of combingtional circuit analysis.
[0 a:@ﬂf{uie; ue b%icﬂcﬂ}’ clfclwf{- |€QJ‘VL too magny new

Jr‘m{ngg iz this [’LQ_I/L—':[DU‘E_- Alu{{?{s(- all the 'I—OPH;S co VE—
®d e this handovt were meterials that were bg-

sicelly presented before 1 previous kandowis.



