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| moexe ‘\ﬁ'pu.\' 5\3nod5 buk Om‘;{ one 0”‘*?‘*" 3‘3!\@1
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to biNMaxy o as Lo inpuk o2 oukpuk and Hhe

lbinaxy L as RIGH input o2 oukpuk.
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| AND dake is HIGH when all inpuke axe W10GH.

|| Rowevea, the outpuk Y of AND aate is Lowd iFany

ot o) inpurgaxe Lo, - - - — - — .

he Fig. L-Shows twe inpuk AND galte USIng

diodes . The inpuk voltages a2e lahelied Aandd B,

I” while the ou..i*pod* volltage i3 X There a¥e only
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o The. NOT qate ig one of the Fundqmem%aj 0%
!bo&\c loqic gate ., 1t 1S alsd called as invexitex,

| 1} has on\y one input and one ourpul , Whexe
the ouwrpuk is opposive of the inpuk- The NoT gale
i is oflen called invextex because it invexts the |
| m\m:\“

Fla. A shows a Mpicod invexkex crecuil. \Aben

| Al
g
g A
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l
1' A AS CDM}&Q*Q& o axound , ¥he base aﬁj-yanasl—orf
}QL Wi\ become neqalive. This ﬁvégak-we_ poyeniial
l causes Yhe Yxansistéx Yo c.Z:.A—ao_*’rﬁ. and collecyoe
| caxxenk Yo zexo and oud-\bui- {s +V Velrs. l.e wbhen
iA" 0, Y= L. similaxiy when A=1 ¥nhen =09,

| The Nae (ot NOT-aate s A8 below-
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| TR B o Al
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linvex¥e2. . Note thok small bubkble on Hhe inve-
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'f NANMD gale -15 combuﬁ&hoﬁ oﬂf P\ND %‘ZWQ -

| NoT gake . In o¥hex woxds , sukpul of ,t\\m 4

.\s’:. connecked fo Fhe iDput 0? @ NOT qale, q% " q:
. be\ous Fa 8. Fig. 2 shows the \ogic S‘imﬁol 9{\
1o NAND gote. B
A N |
(PEERT j e
= R _ Logig Sumboy
CTxuth Table  —
| A B Y= AB
| 6. oo -y ]
| R S
| : | G 0 g T e s B
[ - The NAND gate has Ywo o4 moxe input sighals but
t on\y one oufPui‘ signal, All input signals must ke
[ hiah Yo 9et a low ourput, 1% one 02 ™MoYe inputs |
| |axe low, ¥he vesuly of AND aake is low, thevclor
| the Hooy inverted output is high. o
I
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e dI ——p —
| _TYis a i:::_r:‘:bnnahoﬁ of OR gare and NoT gq‘re.
:}1"\ ﬁ’l‘he_\r Luo*rc:ls c-u,!—PuJ.' of OR gqate is connec}ed
#f_‘__lig__\:'r—\%— tnpl.d; og o NOT aah-e._ixi-shomr‘) 0 Frg. L.
_' 9.2 shows ‘he \ogic symbol of NoRr _gate
- .L Note ‘Hhat 6_@};'._*_{-_;!; oR gake is invexkted Yo foxm .
o ' NOR. “jﬂ\-& This 1_5 \\\us%ta\—ecl in ’rhe, »\-*cu.\-h yable
1?02 NGR alke. o Fus o g
A j \ e 2= A .0
o Emel—r %
|
Frgt—NoOR Grte
BA—JH / _ ; 1 7 u__“
Fig2 logic SYmbel
Txurh Table
A B s ,6_,,_-—
o] o 1
o i = —®
4 o o
T, + 1 L o
1____ The NoR gate has two ox moxe inpulg but onlyene |
oukput. All Inpwrs must be low ‘o aek high outputs
NEEE L. othex woxads, rhe NoR gate will ’Le.écanize only
' Fhe woxd whose biks axe all Os .
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NAND Gate as a Univeysal Gw.l'e B

The NAND que_ s Uin vexsal 9ate beC,qu\Sr\ N

l I {0.:
[

|its 2epeated use can pxoduce ovhex logic

gates . The fable below show how NARND aq’re;g,

can be connected to produce invextey

(NoT
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AP IR e

The Nname exclugive og gakte Vs u\suc\uﬂ s hoxi-

{eneo\ Yo XOR gate. The XOR

gate can be ob'rou r)eA,

| by using oR | AND and NoT

qales ag .S'nou.)f') y r\,

N r 'OG'.\OLG‘ ‘:\ai = e =

|
T j N K - =

_ [N Ao
T fhw? " .
| | i e S L 5B,
B | P~ —*\\)TJ =l-o PB+AB |
I ol B st i el A B !
| | Fig i XOR Grake
i e & aga
_-{ s i.-. e B e ] i A WD
| | T Moz AR+AB
1 [ Fig. 2 Logic 3Iymbod £ Smaod
b ’_ : -_ _.__ i kG0N S Tl A S
I ! L= —ar o Ysubh Table s e
; I —__ S <
t A B | A B [A-B|AB [Y=Ar+AB |
T o o 1 L ° -3 - & .
| =5 o) 4 g - g o 4 °© t £y
|
LA L o & L= [+ 0 g 2 ﬂ
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o _ilke W\e \03\c Qate whnc.h owtput
o an odd No, o$

_ng}e,_

\S h\ch\'\ l,ohr‘p]
\r\pu\'*a \5 ‘mca‘ﬂ \s Q&\\e_d qs %
of.

UL_ The opexakion of e B Y

ex I
, p\o.med using \‘-c.uw_ \3oss\b\e_ cases

- —> Casei ® o e
| lAhe.n A= T;\_d‘ (5
> =6 Ther) \-he. Ou.t-
0f botn AND axe o \( =6 . Pur
P Caser = aSEaEoed :
l

\When A=o6 and B-— L

then ou_t—PLq—

of ubpex AND gate o L and. H‘s& oubput of

\oweyx AND qate iy D,

F. M T 540 E D)

—>| case 3

—

When Azt and Rz o , Fhen the owrput

OF UPPeX AND gate (s 6 and the oulput of

lowex AND gake is \,

o Nis OF% )L =1

—>| Case v

When A=\ and ® = L, then the ou‘ﬁ;u?f

of boeth AND gates axe o,

"

'\(:-o-\-o-.:o

—
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% | Ex-NOR Grate ( Exclusive Nomgntes

e S, o e e,

.‘ The outpuk of xNoR gate is Q}P'?Q"E-\\'Q (compli-

_,..—-""-___ iy = -

ment) Fhat of the KXo qate

Y.._:*__]E‘.E]__‘___P‘_E,_._.__,-_, e e

|
| Fia2. Lome a4mbo)

Txuln Table

A B (Y= AR+AB
@) o

o o

L lo o

| A L

The opexalion of XNOR gate can be &Xplain -

P_d u.s\ng Fcu.q_ pcss\h\e cases ;

d
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of both AND qake s © N

s —

\(:o-\-o:—_o:l- N

—» Case2:- iihen A=o and B = 1 then the oukpyy

of. uppey AND gale is 1 and the oubpuk of kume_\{ |
f

AND gaie s 0. 5 . .

[ | e —

| Y= 240 =<8 =0

"“!CQSQ3--— Hhen A= L and B0 Hhen fhe C’Q‘hpul' 1

s ,': oﬂ- wppex AND ‘3‘1%9- is 0 and +he outpuk of \owes |

—

]AHD 3a1fe_. ns %

e

' S \f: c:«ﬁ-l :'.i.;c"

- — casel:- w[i-;é_ﬁ A=L ana B= 1 then the oulpul

1°£ bot™ AND gayes axe o |

i : \{ - o +c:. ; _5 = __L.__

] SNy \\‘x :

I: ™

, > e -
r
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|
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* [iLog;c E"P"Csston Fot 2,3 and 4 lnﬁug -

W g 1
| :
s ' .
| | -A N
B - |
= | _ / A - B _// e
ll Y-z ArB : = A
L e T T S B Txuty Table Fox AND gale
A B [X=AxB | B [Y=A.8
[ Q. O ) o o -
| 0 i i < 1 o
i 4 e oL okl L O =)
! I i
<T>| Forx > 1npus - o R
r Ea o : =
A U
5 et N o= RN
G / '\f C / \{
OR-Grates AND-Grafe
=z A+B +C Y = A-B-C
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Trurh Table
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| s Ml Sl IR ¢ \ o |t 1le] o
ol | S

| I R L .| oo Lo o

i+ j@jo il | I | @) | 3 0
— i

| L |-©-| L |© L L | ouad=] © o

‘_ ig.L)lofo = i L o (@) )

| L]|L]1]o L Yo ot fo] B o
,_1;‘:&2-’5 @¥ Ee@i‘e@p_m:,ema, e

| - Boolean -algebya is -« sqsl-eﬂ) °f mathema - _
| Hes based on logic. 1f has iyg own sefof

i %uﬁd&m&h?d lawe which axe necessaxy foa

f; Mmanwpulotbing diffexent Boolen expressions,

(l)l’i.; OR laws: - . P 5
![ A+0 = A . - ccena—= i3
“ A+L = ) e B it A0
= A+ A= A s s D (B
I__________ ’ A-l'-{:\ =L e, T, P Ve (L|J
I .
H_ﬁ____(‘lf,? AND laws : |
ok !f A.0.=.0 . e e e e~ =~ (5)
e !” A L = A i e . g e b Sy M
!':
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Hhen A S

fhen A= o

{3y

- - — - —— (9)

— - — - e

e T

| Commutalive (aws:

These laws allow change in pos\‘hon ot

Vaxiables in OR and AND ex.\:xessxc:ns

A+ B B+ A - - = - === 1Y)

A Byt el S e s o € g

Associalhve laws:

Thege \aws allow -‘1e.'mc:\1cr..i ,°$ b¥aclkels Fxom

loaical Eﬁcpveéeioﬁ and 2egxoupPing of vaxiables

I A% E€RBFCY 2 LA+BIFC s ClEl
(A+R) +(C*D) = A+B+C+D- =coo-- Q7
ACBCY = (AB) C e e =— (1Q)

Also associaHve laws Pexmit fockoxing 02

MulFiplying oub of an expxession.

A(CB+C) = AR+ AC R e A L D
A+ Pc = (A+RYCA+FL) ~~~~-—-— (20)

| A+AB = A+B o e e M)
= s = ] p—
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¢) Absozptive laws:

—

—} -

! A . -4
* | De Moxgans Theosems

A+A‘_‘?’ = A G st B i (22)
A CA+R) =2 A ot e g5 e s AT
__ACAR) = AR ol % 7 5 o L, iy )

LT} Fiast Theoxem
— :Ai L—v% :-:_ f&l %_ - _

—

The fi25t theoxem says that ¢ Complem=nt of a

Isum equals the pzcdu(‘_{- of comple.me.ﬁlf%’.l

. Ley US pxepaxe yhe fable foz all values of

vayiables A and B, - . §

L 3 Rt it B 4 S P o
A R |A+R |A+R | A B A B
e) ; B o 1 L 1 L
o} i 4 o i ' o
L o 1 o % e i )
( 1 % o ﬁ o o o

The column Ly and 7 avxe tdenhcal and hence ‘he

theoxem 1S bxoved

--._______‘__

---—-______ 'l
| Fox Foua jnpute -

—= —.;_“

h

Idhen foxee inpufs ave involved, Da™Movgans

Cixsk Yheoxem js wxiten as

A+rBrC = A B.C

A+RFC+D =

| and So of),

A
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| (ﬁ) Se.cohcl Tﬁeoxem : | . 4

.&r:_—-hj..ﬂ\ =
TV & X

The second theoxeM Says rhak ” The complem

ent of a pxod uct equalg the sum of Ccahn.\ar,ﬂpi,"‘

= '-—-—_

Le} us byxepaxe yhe fable foz all values "'?- 1

vaxiables A and ©, 3

1 e ! 3 Ly 5 £ o
Ale|aAae |Ag| A |B [A+B |
, o -|: o 5 L bty L A
1: - S o i= n BT P ]
1 e - & 17 ‘a L L A -
% L L 1 o & " o 1

The column L and 7 a¥e idepniiea)l hence ihe

. ¥heoxem is Pxoved,

When Fhyee inpuks axe involved De | V{a*caqn,s

seconc\ Fheoxem s wxitten qg

=

——

ABC = A+B+C -

1% founr inpuls axe uysed

| ABCD = A+B +C +D  and So on.

The S‘SQ?h.\Q summaysy Og De rﬁgtqqn‘s {;_115]‘, and

second ihroxem is 9s follows .

bl

A== A N

' =z A.B

Eu*i_,/‘ s B-—L_/
AR
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NOR Giate as Umversal Gate.

- The NOoR gatre can e used fo ~ealize the basic

\leqici S'—tgm.c‘rions O -\Aﬂp;._qm;c_h_ NOT. That is why it is

i loften refexred. Fo ag ._wj-__ivev;s-cu gate.
: . 41) NOT. gate using NoR gate .
A j_ & ,TT—\ 5 =
7 ———
‘L!_—:.‘-',ﬁ'ﬂ SR a3 sia o G D <
(1) OR 9ate Ueing NOR gate . - -
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& Half Adder

: ' = A __.__ S
— - 5 ’ A }_ . Cawed

F”Hmt-a.dde'z add 2 binayy digits 04 a Hee .
P\'cdt;t.e Q ’1_-_5'& datG ). E_.uf') ond Corved ACeocd .
lo binaxy addikhon Awles Fig. L Shews Surm
ho.\f adde  nsisting of two inpuls A end g 7,
-#mo cutpuks axe sum and CoaxYy Trurls "‘."ar:'.'-,--;f
hﬁ\g_ adder shows thaet the sum cutpul nhag (he

o

H

same \eaic pajtexn as when js exciusive oz

mx’rh > _'nqe_ c_a.w:‘r\j ou’cput has H-,e_ -_,amq?_ loaic
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