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Q3E3e3006 bW (Transistor amplifiers)
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a.q’_.a
BH

2-input Ex-OR Gate

3.25 o

50 ©98eC 0@ 8@ e .
—



A B geg»dEs’ 98 gl 0@ obin 1 9 80 g8gmae (Q) obm 1 9
0B 000 EX - OR €0i0 08, ©5® @i gemes aB80 g8gmas m»Um 0
D a0 @@ e RS0 gB¢me »im 1 0. su» 4.15 DQeds’ 0@
¢oded Hwod ¢FOG.

Truth Table

B A Q
0 0

0 1 1
1 0 1
1 1 0

A OR B but NOT BOTH gives Q
3.15 99O

@®® (Dr0ed Fwid swn (Hednm 888 YRy D86 ey’ ¢ ¢ (S .
Q=AB+AB=Q=A(*)B

Exclusive NOR ¢&adcs
Exclusive NOR &&oded tsoensma 3.26 Orens’ ¢ed.

2-input Ex-NOR Gate

Ae
““7)_‘“

2-input Ex-NOR Gate

3.26 o

@598 @ 8® wewo . 51



e®® {010 wigwsiess EX - OR 0i0wed wwm oiwsed 88 NOT doidwzs
e@&omd PITL BE®S. (3.27 03w8)

Ex-NOR Gate Equivalent

Ae ASB oy | —
P P

2-input "Ex-OR" gate plus a "'NOT gate 2-input Ex-NOR Gate

3.27 o 3.28 o

A B g3¢o0853 gemdns’ e¢m ® ©@im gemes’ g 80 s g8¢ma mim 1
D). sD DREDS e®® (0w Bwid ¢BOa.

Truth Table
B A Q
0 0 1
0 1 0
1 0 0
1 1 1

Read if A AND B the SAME gives
Q

3.16 292

@®® {Drded Bwid um (Pedn 888 YBRwn) 8w g®IReBss ¢ (P06 oS «.

Q=AB+AB=Q=A(1)B

D0 CDI0DES o bl w»ie 88t Becbam

0l. @@ COwm ©@¢dOE 8 a8 O 8wgd0 ¢» ®B®0 NAND doicw=
@I G 8880 wOvmS svD 3.29 Senrs’ ¢Bed.

52  e»8ec @R 8® eewo .



NAND GATE

LSS

Ky

SWITCH
3.29 o

©e00GE BuEe o8 a® 80 LED 9 Bed. &3 e¢owd ewd adren 80 LED 9
¢GeD. @¢CoGE D88 880 »uwm '1' ¢ LED ¢EP® »bm '1' ¢ e wiee.

02. B@1z3m @O R & a8 em™EI Y& dwded O wEDD e®d BB
e 008 BB BnOBS PO B8O wewr »Um ©8sdw:s o 3.30
T10w6s3 ¢ed. mEIE Bes’d 5@ »bm '1' ece wiEes.

—

S,

45V Ll —————— A NAN— \
wlae A AA—
ssvLs ANN— / BELL

Il

3.30 o

ABe ymiax

oo BOves Beme0 BBwe v B8 ymIn® JBB YIe® eCL »(E5Ied.
D0 830 el BCe® & red» YB3 ®Ie® 1mJd O(HO 8853 O® s80DEO
@18 (g 0 H@IEHE B3 o®aBm 80 B@Iers DO WIS OB VB «©. J PESS
1@ OB GeE, 9 ¥ BB Y®ren et WO O DS ¢. YEG e ¢ [E®
©ewI CBeEiBom JBs B8 ©&mn i 0®® glwel & glnumn BE wiS .

8@ @ S® wem «. 53



AGe yeduss,

Name AND form OR form
1.A=A 0+A=A
0.A=0 1+A=1
| AA=A A+A= A
Becio Suds AA=0 A+A =1
DBIBeER BaOs AB=BA A+B=B+A
306502 DO (A.B)C=A(B.C) (A+B)+C = A+(B+C)
Bes0m Bwdcs A+BC = (A+B) (A+C) | A(B+C) =AB+AC
goenises Sees | A+(B.C)= (A+B)(A+C)|A+ AB = A
¢ 0@t Ssew | AB = A+B A+B=AB
3.17 99D

e B ymie 6 B8e® & AND doded Hwid OR ¢Dided Fwdd exnd OR
D0l Bwid AND ¢Drded Bwidd s8obmmes BE® wews ¢ e@iBvss yed®n
@wig, O©X.

b 8¢ (Logic circuits)

OO D N WD ¢S @lo® 8 MU 80 ecs H(EsIed. FDd
GEDIES 0 YREHBS @rD.

e @¢E (D10 9Dm O D8 YW w8 (D10 CRIOTRE.

s 3.31 0w 88sdewrs’ (Bedsies’ gem ecewd AND &0is ©i8m »0 yem
Re53 1 ey »meb AND oS Bb@rens 0 ®x3syn emdes &.
MEC A

E
]
ABC
. c E
AIBC) D

3.31 g8

}Out.ﬂut
ABCD

54 ©98eC eacm 8O e .



oD 3.32 G136 88udewrs’ ¢Bedmiess yem ecewd OR 010 widn »d ge»
RES 1 e »meb OR Dicwsd Bb@iens »d o &.

A A

B Q B Q

C c A+B+C Q
A+B+C+D

3.32 o5
OB Ye» ©8m COICOES Y& @¢es D10 CRI O(He.

o g mesd AND @ NAND 01008 s3 gem eced AND e NAND ¢oic
G O(5®.

09 mFE

e es3 AND @ NAND 000 O 923 ge» eges + 990 @g®0 ©®R53W
BEe®s3 g ecerd AND wy gom ecerd NAND 000 can om o8 .

==

3.33 o=@

+yvee

O P>

o ¢ nes’ OR @ NOR ¢01008s8 ge» eced OR @ ge» eced NOR
CRI ©(S®.

e e’ OR e NOR 016 Oe O agul cen ©e@®@0 6530 e 80
e ecezs OR @ NOR 006 caom o8 .

5 D
B Q Q

3.34 oo

e08e@ e 8® esewo .  bb



-
E}: P B
| — NOR

NAND

3.35 o

D0 8880 L YJEwIm wdwien Eoe.

2O 80 e YBR@In) e EumBO O 93 dDided gemed 80 gBeme
2300 0 REDS B¢ O Bwid wO»s’ wE G 0. & ax® 3.36 Cied (Bedm
880 e YBRwWIm gk sbuded gBemed ¢ .

OR Gaote

x— Aal¥
4 — \ - AsB P-m_ i
T, ==y
¥ o~ (AB){AB) > >—
" B Tg NG T—)TF

WAMND Gat Fi
AND Gate

QeI

Ao AB
Be

= ' Q= (AB)+(AB)

E =] AB OR Gate

NOT Gale  AND Gate
3.36 o8

RBwIz w@®»oen wewr LogIC s8u0 Bb@rems S5e.

ABwix) wBwden wewr YERw 6Bl Ho@rens BEe® & seg@d uBeme wepo
CleRd® ©BO®®Cennd D0Ns3 ewig a8 B88eded mUm ¢Oi1d ewicy) Cred.

Bcbam doewss’ Q = (AB) + (AB) wx @8mcers sem mbm o8odun:s SE@resc
8©.

56 e298e@ 0@cin8® esewo .
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|
Electromagnetic waves transport
energy through empty space stored

in the propagating electric and l
magnetic fields.

I Electric
field variation

Magpnetic field
variation is
perpendicular
to electric field.

Magnetic
field
variation

A single frequency electromagnetic
wave exhibits a electrical variation
of electric and magnetic fields in
space.
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