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A csl\a\‘;o.,\ C.\TC.L,u—\- Wike one 0’2. ™Mo e 1npuj;-

si\gnals buk only one oukpu.,l' Signad is calles &

\legic qoke

SiNce a \logic gale ig & switehing civawid

|(1 e a digqijal cixeuik ) ivs owtpuk can have on\j

|E one of the fwo possible skates wviz, Qither a ‘mg‘n |

!VM*‘\"BP—CU o% a \ow voMage (o) - i} is Rikhe

éGN o2 OFF. Wheathe2 the cukput veldage of Q

\eqic gake s DHigh (1) o2 \ow Co). wil c,\.ebeno_\m"

LupPon Yhe conadihoNs ak ivs INPUk . Relowr Fig-.
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T\'wee. qu\c Logic G‘tC\teS |
I Loaic 3q¥e, e a cixcuak Ahay has one cs);_

e e ———— -

| moexe ‘\ﬁ'pu.\' 5\3nod5 buk Om‘;{ one 0”‘*?‘*" 3‘3!\@1

lA\\ \oaia qo.%e.s_ can bé. o.ﬁq\\;sed b\; Qomsﬁ-guc\_tﬁj

lcx e aith \ab\e A hsu\'n fab\e \\5’.—5 , ail P ossibil;_

; Hhes and #he, C.oxxe.?:pone\\mg o ukput fox quh

1 \ﬁ?ul‘ e Umxee_. bqs\c_\oa_\c 3&\—4&3 -\—h&,\- mqkn} '

P o Aiaikal cixcuiks aze

i L1) OR qale

{1y AND gate

LTy NOT . qate.: SRRy

The following ?mﬂ’rs Mmay be. neted abeouk

\egic Q4 ates

iy A binasy o Jzapxasem-s oV and binayy

PESUESI E-— e B

L nepyesenys + SV, 1F is comman to 2efen

to biNMaxy o as Lo inpuk o2 oukpuk and Hhe

lbinaxy L as RIGH input o2 oukpuk.

| i) A \oaic aake hag onky one oukpuk sianal

The sukrpuk will depend wpan the inPul signal |

—

sianals and the fype of gate

ity The opexaion of a loaic a3k Mmay be_cle.s-

| caibed eithes by Fxuih J,qb\e o2 Roolean algebld.

i ‘

e -~ —— S ——

vuvdaliiicu Vrl'tﬂ:a




!'I'

|i

m] (P>ORGte [ f .
ﬁ;ﬂ— e ‘ = e i i
| The OR ac«e 1S one of the ffmc\qmenkcu on

I .akhe.
: “ basic qakes The o gabe has fwe o2 moxe inputs
X L! S\anals buk only one c;u.}pu_\‘ sigqna), The output
< 'velkaqe is high if any o2 all o the inpuk Voltages
'_‘_...---"-'-__ |
-l anre Db, _ , - g
l Fig. L Shows fwo 0puk oR aate b\{ using <diodes,
| The tPpuk axe volkaqes aze labelled A and @ while
; tae. OLl.\'PuJ:' Volkage ig -Y ] i
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ov (lew 5#«#&)_'9:5; +S VN (highstate). Thege axe
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: F\a ‘1 shbws H‘\e_ \0‘3\':'- swmhol °? two ‘ﬁPUJ' OR aje

Late ,
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— e ———

—>| CnseL - wh:n A= Q“d B=a, Y ““‘Gde.s

e e e

| axe non ceno\uc\—ing \-he. Cbu.t'Puk vol\taqe (g iom

—+/casen - iuhen A=o05 and =1 the high g mM

L veltage and fexwaxd biad \the \owea C"mde ~

pxoduc_mg an oud-put \JO\\-Q?SQ The UPP-&‘( d\on

e nbﬁ c.or\duc.\-\h?, stafe. so Y= oxi = ¢ ~

e —

—J} cose3d - uhen Az L and B =0 , Yhe uppey

 diode is oh and \he \owex Aisde S OFF and

- —

Y =71l #0 =1 e =

_;.lca.e.ef-c- INhed A =L -and & = 1, both Qiedes

| age ON lig Cohduc\nng 5%&-\@\\ \(
-1
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E < The AND gate.ig alogic gate that has (wo ot
|

|

| 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
Sour impuk-ourput possibililres.” '

—)JECCLSQ!. -~ lAhen bolb A= ond B0, With botrh

?inpu.k velyages ave low; both the Svodes axe

| axounded and output volfaae is zevxo le

[ S

3y 3 - . -0 =
| \f_oc: :

:

" =3 cage 25’ When A=0 and B = L since Ais low
the uppex diode (s foxwaxd biased pulling the

| oukpuk dowd ko a lewd Voltage With the B Toput

| high, the lowea diode Qoes inko 2QNEYSE bias. Se
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| Sirei\ax \.o above case. The wppex Alode \3 O*

cxnc:\ rhe \owe c\tode, 'S 0N anad Y 18 \om J\Q

X

e

C.CLSQC{ IAhCﬁ Pi =L and B =1 wikh lc.c:l-h

|
| inPu‘rs ok +5V, both Yhe ‘*‘Ode’f’ axe nen -

lcohduf:_\-\ NG | since Hhe Aisdes axe off lrhe\m_

|is po cuxxent fhrough Ry and the oubpuf is

[Pulled UL the supply \ro\’ro.ge Tﬁem?om\{ s

| ‘bhigh
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1t is cleas fxorothe tuxih fable ’rha& fob

TAND gake, Yhe ouwkpuk is bigh i§ all the Inpats

laxe bigh . Fig, 2 shows Yhe logic symbo) of

{ ANP -'a'a.\-'e..': —:_
| ; _—
e (III} 0 NOT C'na.te agh =
! ~ T ‘\“Vcc =
LA il { 2 ks B0 -
| o o = Afes ' Y= A |
| f’\g % TnpuX | |
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The. NOT qafe ig one of the Fundqmem%aj 0%
!bo&\c \oqic qate ., 1} \S a\sd called as invexlex,

, 1Y has om\y one input and one ourpul , Whexe
the ouwrpuk is opposive of the inpuk- The NoT gale
| is often called invextex because it invexts the
lm\m:\“

Fla. A Shows a Hypicad Invexiex crvcuil. Wben

| Al
g
g A
===
=

l
1' K AS CD“Q&Q*Q& o axound , ¥he base aﬁj-yanasl—orf
}QL Wi\ become neqalive. This ﬁvégak-we_ poyeniial
| causes the Yxansistex to cik 0% and coliecior
| 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-

| TG Tabte
| - —

A X

| NS R © L

' Fiq.2 Shows the \oaic symbel foi NOT dale ot
i invex¥e2. . Note thak smaly bubble oN Fhe inve-

A2Vvex s-,lr mbol 2epresentse :i'hifé_!&'icf;f}_

—

¢ 2 i he boolean expression Fex NOT funchonis

. Y - A ) -2 S
U '3 ﬂ.’. A = O _-'\-htn e -C; = L
o

1P A L sidhhen =g

v 5

Scanned with Ca

' -




=t P ———————

* NAND Crate e e |

e —

ff NANMD gale -15 combuﬁ&hoﬁ oﬂf P\ND %‘ZWQ -

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

e
.\s’:. connecked to the inpul 0? & NOT gale, q% 'y ‘\'r
. be\oudr Fa 8. Fig. 2 shows the \ogic S‘imﬁol 9{\
1o NAND gote. B
T ST SN U
A N |
(PEERT j e
| Fig 2 _ Logic, Symboy - :
CTxuth Table  —
| A B |y =AB
1 TR A *
; o _.“_;L_x_' o
| : | G 0 g T e s B
[ - The NAND gate has Ywo o4 moxe input sighals but
t only one oufPui‘ signal, All input signals must be
[ hiah Yo 9et a low ourput, 1% one 02 ™MoYe inputs |
| |axe low, ¥he vesuly of AND aake is low, thevclor
| the Hned inverted output is high. e

|
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| @uge N
*lNOR Grate, TR
o | miind —— e
| _TYis a Ccmb\na\-\oﬁ of OR gare and NoT gq‘re.
j_:\ln o thex woxdg oukpuk of OR Qate is connec}ed
J______‘___l_k-o__\-b? unpu); og o NOT aah-e._fﬁ_&homﬁ 0 Frg. L.
_' | Fig. 2 5*\::1&;5__\-\'\9_ \ogic symbol of NoRr _gate
- .L Note ‘Hhat éwf;_m?;g oR aakte is invexked Yo Fc*cm .
o ' Nﬂll “jﬂ\-& This 1_5 \\\us%ta\—ed in ’rhe, »\-*cu.\-h yable
So2 NOR. qate. sl Sawe 18
A -J \ i \ = A+ R !
Y N A j'//"" S q
|
frat—NoR Grke
e A |
Fra2 Logic S4MmbeX
Txurh Table
A B [Y=A+B|
@ o 1
o L — O
. ol i o o
) I | L o
e The NoR gate has two ox moxe inpuleg but onlyone |
oukput. All Inpwrs must be low ‘o aek high outputs
|z othexweoxds, the NoR gate will Aecognize only
| H-\Q oncX whose loﬂ-s are all Ds
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NAND Gate as a Univeysal Gw.l'e B

The NAND auke s univexsal gake becqu\si ;

l I {0.:
it

| ‘v ").&PE.CL\—ch uge can pPxoduUuce orhex logijc )

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

can be connected to produce invextey

(NoT

H1oate)
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AND gale and OoR gake .
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The Nname exclugive og gakte Vs u\suc\uﬂ s hoxi-

{eneo\ Yo XOR gate. The XOR gate can be ob'rmneA

|
|

L by Uusing OR | AND and NoT gakes ag S'nou.)f')i"‘x

]
;

T  below Figq.q, - - i
|
S S j N K - =
_ A
THRE 215 o g e oee i
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J ‘ X _T_\\‘ . ""—'“ R \ ‘- Toe - _-P‘EH-P:B '55'
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| l = Moz AR+AB
#L [ He. 2 LD%{C 3ymbol S LSl =
) ’ : o e . i imaiee g & ol
. ! “Yeukbh Table -
; I —__ S <
t A B | A B [A-B[A-B |X= Ar+AB ||
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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,

"
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—
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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 ;
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e CBRE s raheh Ae S AN B . A ko %*P% ';

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 : L ) g+c: i ':__L.__

i
|
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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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. Boolean algeb¥a is-a System of mathema - _

l—.cs based on legic, 1% has itg own sefof

; %uﬁd&m&h?d laws which axe necessaxy foa

Mmankpulating diffexent Boolen expressions.

{1y OR laws: R

![ A+0 = A . tmmm—mrsema - EdS

“ A+l = | I o T S,

- L AxA = A e D)
e ’ AEA =) g, s e LI

<2y ANDlaws:

‘a__‘__‘____‘__

.i.f

A.0

U R e w06

!’ |

A .L

1_...____ -
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R R TR - TN
A.A = 0  ======~=- CAE o, o ey
wher)__Au_ o I-;;;B A = i A-A = o.j,_ﬁ_ﬂb .
f whed A=1L1 thep A= o AR = lf;‘“: J
{3) Lows of Complementakion: ——__1“1_7““““ -
5 =" & e e e e GO \ o
| £ = 0 _ T s ~ - =——— (Le) S
| i A2 &, WeRA S - a=oe cxy. .
B = L, Shan el ” gote Mgl VT
&= et e -4
4y Commulakive \aws: ~
!I These laws allow change in 'Pos\‘hcm of
| Vaxiables in OR and AND ex.\:xe,ssmqs
| At BB BRAS i et s B Lt
I A-B = Q.A i S SPTIE | = D
L5}§ Associalhve laws: _ _
| These \aws allow Aemoval 'oﬁ b¥ackels From

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 LS ST BN
- e - e —
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{6 AbSo2pfive laws: |

W BRCIT Y SR Lo
& . _.______P*'f\ﬁf_@)‘-‘ A P e e g ne LB T
ACA+R) = AR fols 50 % o Y By

s (e i

% | De Moxgans Theosems,

—

LT} Fixst Theoxem

J—

e 7 A L - - 7X

—

| The fi23t theoxem says that Complement of a
ISum equals the bxeduck of comp\e.meralf‘-‘-'.'

. Ley US pxepaxe yhe fable foz all values of

vayiables A and B, - . §

I B Ty 7
A R |A+R |A+R | A B . A-B
O 2 = o 1 1§ 1 L
o] 1 4 o i [ N o
i o 1 o % e i o)
( 1 % o ﬁ o o o

The column Ly and 7 avxe tdenhcal and hence ‘he

theoxem 1S bxoved
Idhen foxee inpufs ave involved, Da™Movgans

Cixsk Yheoxem js wxiten as

--._______‘__

A+rBdrYrC = A B.C

-h---______ 1

- l Fa’ Foua inpute -

. and So on), 8
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A+RFC+D =



| (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 2 3 Ly 5 £ e
Alslamlagl a [B8 |A+=8 | 8
, o -|: o 5 L bty L A
1: o | 1 o T B T BT ]
1 i W & X0 ‘a L L A .
% L L 1 o o o o ]

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

| &*4/_)__/_- EY o B0 ]
AT

L. +B = A.B : ’/)L
OVUUIITICWU VWVILIL W



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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& Hatg‘Addm_’

| . e l[ I zum
| : — ' a A }_ - Cowyy

" Ha\l adde2 add 2 binavy digils ot a bme .
Pvcdm;c_e a 2-bi} data 1. Sum and CO¥¥Y Gacigyd,, .
lo binaxy addikhon Awles Fig. L Shews Surm
hatf added  censiating of twe iNputs Aend g 7,
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