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QADOHERHIWBBMIe CaHIBFOHTVBE9TS Galosrl (aIUBDTIH6 N IAD
QNGleo)e. @RAllOs 605015 eawdegs V =0V an@idleslo. ®ajomilgd
aal}g cOWBESHOG PING QEROIE af@)am V =V  d@nosssem
@ROMO) NUOYIEIOBE] (AIUBTHIHHNM), Bal}g NUDElOad Galdmd
Qlal @pdrLEEMVHFIZEITE, WEWIW AIYa0H:EWH] DT Balend
OAUEE615 10081 (A IUGOTIB6MEAOVNTIEn]c. GREBOM S8V5alg EUSW3
ege V=V +V =2V  anoldlsnpe. @ caloavlglal goml &vgals
caudese M@HIIM]).

'urm
4 E f "_., @# V

olli@o 2.12

III) sm@avad Hooud (Biased clamper)

Gatoavlglal @@ eni@aiod oAU o@ae1S ailiane 2.13@3 ail@
H@laflalen;any. @w®alyg avleneload emnglal ardal &eaLHHIZG

&



AEo GaNoBeal sNIQAIAS @RS, &)SIem Cauods eaudssls
Balopel (alUBTRH9)M@IA0ENT. dhalomilgid 'V -V ' eelss 210828 6raly
oa]symy. KVL pale@o@la] 6305an5 caowdegsl &emslallslen;malaas
LRI 0.

-Vm +VC— V1: 1Y
or VC = Vm + VI

F Ve ’

Venae L—————U : LF on avbo N N

TIME, | ——
SINUSOIDAL INPUT WAVEFORM

— TIME,{ =—=
OUTPUT WAVEFORM

olli@o 2.13

alOMal3eAIN0) al@le @I Ead0

8@3 calomilginl gimud alddls] eralead amga138 CRO eales madeis. CRO wes
AC/DC mflgf AC muaomamie DC quomamie @semidid angals milimalod apam
QU206 MeR60 SoemImMmal?

SOOI} H30}6HRBE calUBEgH, slavomqy caneglm; (V, ) @ely
2oX@kenje.  MBal)g MiPelead caloavlglal ardeb eerLeslglaag qua
WORY, ol dlefad sniomiae 630a e HTVEHDIGGalIOLl (alud
@RIEO)MTROWEH0)0. BRMOGHME V) @6 V, oad quiowimalaensow]
@loslg). aljocRYB8 ehafl@d K @alcworilajocd

V +V -V =0V
V=V +V =V +V .V =2V .V,
23 alanomadllewQlw’ Havd«enly” (Differentiating circuits)

30 OIAHHIGRB a30Falg cUWBEsE, DMBal] BN Gl
eaQlallky  GNOMaI@ETIRIWI)MOEE @RENOe HIVAHHIFHM Wlan
oMardle@Glod) HAVBHHTG )M alOWIAM),

d
Output o m (Input)

womo) aiglmnow RC cwesml aqvdseslsoem. pailes eoavlqud R a;
BIOOD G3VFal)§ AW B30 WnomBarled aaudsan’lgowl o Dal
GRON]HNIQU NN,



DEBHMMBB B30) HTVEHISIR 630y DC ewo, qudle DMBalego (ale@o
W) HQOMMNEIE@, @RllHs B3V5al)g ahminowlclene. 60 qudlods
oleag aly@almme (derivative of a constant) angimo@@lmociosmlos.

olli@o 2.14

§30) AOMYHI Wlanoaailewdlow’ oaudsnlgloag aflimoe 2.14 @&oemyd. R
M} BHOJEHMBR B3DFal)g, DBa)Flead eaovdleaglal (derivative) @rend.
80} #TVdH8151IeMm UlanomBallcd ORWEndImd Wemaow R, C ayelyamsyd
)51 MBIV 2l@E6MHRMT (alCD Yo (URLIGHRMR@}ENE. Mel (Wlanomd
MIEWaHG LIZYDOHOIMDIT DO OV MIENUNWLMHUB  aloelesHs
EMR@)6NS.

(i) s0) ocudenlglen avaw qmunleose (time constant) RC, @padal§ @oo
OO TaWGIW] (time period) HRHHWB Hal0)mIRTE0)o.

(1) (96RO MR TMTHNER  (IUBTHD  (anleiBav], { arwldlses)
eauoud Xe (12nfC) wyes myeno R emenowd 10 poglews @il
HEAD BRWIBlEeEMo.

D AULAKNNGHOBEI00 A0eUGIRL@, alimoe 2.140el R M) &)0je6@88
B305al)5 eaowesH DWBalg canwesHloag eavdleaglal arwldlen)o.

adal)§ @pWBSAEMTlol’ GIXBEGE V. @lo M@aDLKnIW 6N 1M @RUd5d
emglod’ H»oenE [ @ aResm®1ct af®; MAVTMIe deloadlgolenemnzo
MM 215G Q HOABOHOIMBS TVAQUI: 0.

Q=C Ve
_4Q_d -4
STIRTA TA
[ cdvo)
dt

Sajoadlglal o sBrd R emenad &)S)@elomosos, Dadallg



0B egHE HajoavlQd AOWBESHIM) MEILAsEVO MIIRIVALM LI
owleeln GRWldlan)e.

€., V=V,

d(Vi)
dt

I=C

3v5a5 eauegs V =IR

d(vi)
dt

= RC

1
OCT(,-_ RC a0y qunloosnolalen)o)

d
Output voltage « a (input)

80} WlanomadleRdlod) orudsnlslond 8Mgalls ®oo®)alo qLAWLAI
ooBEO@)o (time constant) @MBal)S @oon@aleam@)e (shape of input
wave) @R oWl ajlelen)am).

80} WlhooWeuewglow) &mvdsslglon abals alm)oosi@vlansg
®OoNAIBMEITT BDFal)§ HITmenIB8 SRl @oowerud (sharp
narrow pulses) @ROQIEIEE TU6 10053 (spikes) @R@ldlenoe (afle 2.13).

Input: square wave

Qutput : Spikes wave

olli@o 2.15

2.4 QBe(0Qlw’ davdeely (Integrating Circuit)

530) H®IAHE1SIE B3DFalg 6aBesHE, DWBal)§ cxdeselong wadinela,
(integral of the input) ecmomalomemlanasmalad @ erudeelglom o
gt &IVBHH1F af)aM) alowWdo.



VR
o ANN— 0
R
Uln [ (e vﬁ'llt
ollj@mo 2.16
O —» O

all@o 2.16@8 :06maflolee)an®m;ealosel @aFengloy oavdHnls Halo
wiIgolm) &30 eH 8v5a)588 aglmnow RC ewosm’ eaudsesls arend.
@ailos @aendlody savdssigleal R eagwie C @eswie qunomessyd
aldomMial@o  AGIG1HH M@ Ho6Mo0. BRMEMHIME @R HTLEHe1S5
§30) Mgl DMEWHB DOIMTT @IOHY aloWIAN QAAKTNDHUE aldell
66O,

(1) erudeelgleong cvawaurleoge (RC), DaBalg @een@ilHag qruaal
dlwlew (time period) HQEH0WB  AUBHOAULNGIVIG]HHEMo.

(1) R 0§ oyeiyo X o@eni08 aleomo @nailells:cao asaEs @&)s)mena]
@lae6mo.

V, pBang anpuigdemglod canwdegmio, I mmenas anudgdemglod
OGN0 AR BHEMBEHTHNH. o oTIQoING Haoavlglal clwod: sadms
(Xc) 0@ @rGaletila] aigeo arlwe sorslquadas R pgaoemoans R m;)
HJ0ICHWIBB GQDWBESE, DMBal)s CNUICSEIN ofidGBUe T)RIL AN
MMDIMIHD)MN@  Dalleassm.

@ROIDDD Vi = VR

V.

1

s VeV
G0 "R R
aBOMO0) MAVWTD}0 o omilgalend atodez, Q
agymacd Q = | [dt erwldles)o

Idt

Q
o o 03 s Vo=—==
8M5al)§ caoUudeges C IC




1 .
L fvia
RC
af Vidt (RC &e) qurloosaoeny)

. Output .| input

80) DBPEOP &ML ISIONG EDFallg Do)l TLAWALAIOIE,
oo®)o (time constant) MBalg Mo @jalo@mW]o (shape of input wave)
@Ry o afllen]o.

#30; DBENOG HIVBHHIG@ DWBSKD aIDQISHITIVIENBH @Do®
©IDIEMBI@ BDFal)s Do @HNA  (W]BHIEMIdh | @RIV @lw6)0
{ailimo 2.17)

Input square wave

output: triangular wave

2ili@o 2.17 @3 Dot £dal}s, HVGal1S DRe® A3al0BID.

alOMal3eAIN0) al@le@U S0

1. 861 Wlenaomdelewpdeny aia3s mlma g6} sema meemasasmelal (sine
wave) 805al35 (alfloilea]s,.

2. enmmmGhe DBa1350015188 863 Wlanomdelewnd MINISH3E. 8ER MALGT
D7 ambdealslend Daialggie 80513530 863 slallw Dl moallamaige (dual
mput mode) CRO palewid o] mle1asilenis,.

2.5 89al-GRyoal HABEHIg 03 (OP-AMP Circuits)

Y aldORINOHIG 630a1-Goalload gomeadglos, ¢mosm wAdeadsglou)
allmy oo ke:ud agememmosn’ ealnudege eanocegoad (voltage follower),
@rawd (adder), qusnisasigd (voltage), wagangd (integrater), AWlanom@atdl



cwqd (differentiate), SoalceQd (comparator) ®)S6EEkRAINHS (AIIBTHN
@lH®m  TRWIDIHNMH@aNIEN  (al@laldF]lsn;an o).

(i) canwdcesE G.noezm2018 GRHLIIGE MIand

(voltage follower or buffer)

ank enuomes (feedback) pag 630) emomd @aeadglod’ @Rogllan®SlOG
aQalie & 06 6Ol 1 ar@leleaie. @smigl &w@lmlm; (unity gain)
aaknEl allmynilaflelenymm emosm @adealdsglod) @Rogllan@dlom galwd
egE Ganoc@old (voltage follower) agyim alo@)am). &00sMe 8MFans
saWes=loMOle DMBalls eBesHIORW0 @RYoallgialle Ganmvlo
©;21y20R0lse 0. BRMIVD®, BOEMED DBeEUdSlod) @RogflanWdlws
DMBal§ CADWBEIRI0 8V5all5 GQNUBESRIe SC0 CandUl aRWITes)o.

WS @B CanoEBOQUNIM] TLROMA0OEMEIAL0 CIXBESE CaNIEBO
ol B @DBal§ SOIVIQRABIVIe MBalSIN) GTMRIBIV &S
al}§ @RogllglWwio GRWIOM H)S;MTE OIS FDIHNIAM].

Vin

alll@o 2.18 emad DadeIdglel) @Rogflanmd allmyXve

2ABUGHTHIGE emoend @adealdslod) @Rogllan@olead alknioave Mmoo
alOlaflgiemzeeto. afli@oe 2.18@8 emosm @adeadslod’ @ogllan@dlead
aflmyoaue HoemMlafldleniam). @ailes eaucss snilad

R
A=1+ R_F @RYSHEMAN) MA)BHTIW0.
1

830) ¢moend DaBedslod] @RoqflanVAIBE MlaMjo EAIVWBESE GanoEBOMIB
el aosmmM@kmealnEl R asflanso)é@ie Ry apam cauodg (R, =0)
BRHHV]o O2alT®OTE aMIVIAke. &0 ARoqflanVIe0d calowdege
o018, A=1 aresmssled @R @Rogllan@dlem MG s aend
af)am) all@lenmm). RN (IMIea0w audssls allimoe 2.19@ &6l



aflElseyam;. @D 2@OWIGE oLl 3V5al}§ GAUBESR0 S0al-aRoal
(op-amp) eaj gadeadglod’ esdalmail
@elds an’lulentows el o Elenyan  VinOm——
@OV HI5MI0. FROANTVOT] 2] an’lod
eU0b6 HaVBH 51O HWOIM 1 aRpwl
@90)0.

e Vour

DM Gafog‘ngs‘ DoallowmBaS eI aili@o 2.19 @QINBESE €aDIERING

P88 80 HdTVAHHISIEE Mo B0 &M5al}g WMoallwm@ad el
engs o) orudHn’lg)HmaElcalns caIwegE noQIM@IN) oUW egE enland
@Rogllan @B Pale@owlen)am). @) HaLAHH15}HWBEdIsVIeNBs &0}
flan@ @RoqflanVd veNo2OO HIVEHSI5IO IoaTrLie BINILSTID
aqudsalglom el aalganilad mlane mswiam).

W@NOM Woallwadmd a0aflos af)Mie aloWoo. T 630 euelad @lan
26QoaMICRIBNBE oloBOAUW] alQld 20Q0 POQOSPIAM]. BBIAOVEMTTIN
alld BRogllan@dlmye eHALISallenakn)els@lad oallwadms adaflody
Dalcowlen)eauoud eIl Malleeolealds «leaoiw] alidaige 9O
afodhymNy. D@IDH00sMo 2rval TSalleedlong Moallibadanace] @moe
DY DSIOETUIB alid @RoqflanWTNONG 305l @oallwmBdm AI@e
@) SIMEIEN af)IMMIENT. B0} DO E06UWEgE nlanol@d (ideal) Dadans
SOV @RMIDA0 BDSal)s SOaUIRBIS al)Ey0)@osem.

(i) avanloti @Poalflanwd GRHLINIBY GPAWd HaLdHN1S
(Summing Amplifier or adder circuit)

afl@me 2.20@8 oy’ @@algieaies (Va, Vb, Ve) emadeaidslod) allmyoave
06T flolenam;. anlalanoss omulquoow R, po 0M@alg oaulquojd
g0 Ra, Rb, Rc agyamiaiw)e modlengs snmbedm @ryuo@la] modenls
830 TueRilot) ARogllan@d ARV PaleWIwlBsve. HILBHHISIHNG (alUGTRD
Mo, 303al§ calwiegs (V) 603 quaald ioawm aadaildam] allekkojamao.

VO—[MVa+MVb+MVC] Ry

Ra Rb Re Va o AAN—

Ra=Rb=Rc=R i

2
YD VAAIIH L0 B(aldh00 af)PIMvo v _Jt’\t’ R¢
Vo:%(Va+Vb+VC) _ R;

Ve e W8 Vou

BRDIQD af)eld MBall§ eaUUBEs lc = ;
R)HBIOSW]o MHWOS HMOGIaileng )
Rf/R osenoem aMgals cUBege. allio 220 Mo @Roglanwd



@R@INod @ eVdss’Iglom qveLiled) @RYoeleOWB afliMy aloWiam).
R =R, =R =R aresmelcd armowos an@lnd 1 apwocd @adal)g caoues
28105 omnQlal ®)Hwolclenle 8VFalls CAOUBESE. TRMOIWT
ezilod’ @RogllanWolend &05a51w3 enalid 1 apXigas 6o; Badeald
glot) @oqllan®@ Palzwowlafodd (R,= R, ) omnglal allamoe e¢lalosnoad
TLIWTHD)HW)o DMDYLle S3DFal}§ CGAUDUEESE, DMBallg CAUIBER)MHB)OS
QINIBGN @) ARG Halo.

AlOMal3eRIOMN alRlew@Iu]Sade

Dalg edegd V. =2V, V.= 1V and V_ =3V pas 863 wmls) ERoqflaaedlan
BUGl]S SETRUMIG .

(iii) avsnisommsd aavdasals (Subtractor circuit)

afli@o 22163 &06mllelenamm)Galdnel &) Geniauld: (Wilanoadaly@d
@RogllanVE@ B30) TLENI{S0H SO0V PaleWouilenvo. AES al0cRMlIMSa
oo HOMVIQLOBHN0 GRILALIRI. ERMeHIME onXln 1 pas
Wlan0WaU) @ @Rogflan@01ONG &8V5al)s calowdese @v ali@owilcd
06 aflT1en; Mm@ (ol 000.

It R
AN
I 1 R
l® .._.J“«,_ "-.‘..-“- | =
Va i J Y »
i_ R V\-u A ——0
Vb O—;-—"“ WA +

Ov

i

S

olli@o 2.21 OP-AMP @a1€@0iflopgan (ueniisiasd emdesls

Vo= R (Vb—Va)
R
@RMID) V0 = Vh - Va

@REIBOHM BDFalg caWBegE V ag)imd emosnd adeaidgled) osdalmelo
adeadslod’ asddlmene medlenas canwese aywlomasem (V -V ).
@ROOHINBIEM DD HTVEL1SIOMm qVMISIHSE oM Qilgles)amnos.



(iv) madcwgd (The integrator)

B30) ®audee151ad

B8M5al]5 MDoNO)alo It
DMBal§ ®OoW @)al i
oo} RN @ Ri h
@o)IMocE @R HAVE@ * "
solglom padenod vz Vo
raroe)%aa;lmﬁ DG E(W Vin 0
oMM @Yo qllan @3 V1
af)aM} alOoW]aM). 60} +
eenlavuls; med —
SlotS @Rogllan®d all

myoaqualjo aen’louy —
06 HOMUIQUA R, aili@o 2.22 804f- BRoal palewnilel) neiRss Hoiengd nmdess
M) aldh QAOW) 8B

Hajomilgd C po Palewola] DOMO&HROO) HTLAH61S MIdAHH00.
8D5al)s canwdesE V HeaROmomi8s TUAUdH:Yo.

-1
RlcF

0
—h

Vo =

[ vindt V;
1
+2V

3
DY TVAARBY0 (00 B it o
allg eudege Datalls GQIOUE I I
egloa emwQlal @ad (el I I
aRW0lee)o. 3)S0OM, LAY _2|/ |
aurileos (time constant R C,) oy
20 aflelo momalomawilenans Vo
@N@TE9)le. DRI aO@MADI W], +1V /|\
DMBal)s Moo S0) OaTLId
@@ono (SINE Wave) @esmsslad,
B8M3all§ Moo S80] GO -1V
®oowo (cosine wave) @R@e allio 2 23 SDORELROARM] BIS oS TRGE0l0
@9)o. DWBally @Voo 2l
S\ DN BRONNII@ B3 DFal)g Moo (WIEHIMId GRS
Q@len)o.
eiglmao® RC @adevngdlom @pealstla] 60al-Groallmsa onajo 69q]

'
-

-@Ryoal DAFENQol@d aigee aleile araloluclwl (Range of frequencies)
BB MUUDNAHB10S BAFE(NaUIB TVIWIRININ. cMeadla] AIFIMa0W
RC BN GINGE alT1lDROW BRALGISIEUBEE] RO GR mej EDAB B aUB
AQUOW AN ANBB].

(v) awlanoadatlcqd (The Differentiator)

afl@o 224 60} Wlanoa@aulewgd BROLINGD Wlanoadarleglod’ @Ryoqll



a0QFIOM T 2llaflen)am}. Gald] MV)allafleanM@mEaloael MM @D
HIVBHHTS WEMIDUINTD A AUOIGROWY WlaNOMBaH] G UG Mmsal
EIOHNYTN]. BRMIVD BDFal)§ MRoWdale DMBal}§ MA@ AICRIIGAG
eandleaiglal @pldlen;e.

830} eIVl @Dadedslod) @Rogllan@ol@d Ml oavlyd R, asgl
ald @0 dhaloMilad C, 2aleon]afomd WilendlaBatlewd aldeilsanoad
oo, BVFallg GAWESE V, D{aldhi0o @HEEMBOm0.

It R«

—WW

Vo

2l 2.24 §)di- @Boal RalCWIHel] G&NBIEE Alan00deewpd amdels

dvi
Vo= R,C,—2
dt

- - o Input: square wave
@REBM 3V3allg (SOJOUﬁ(SgQ Vo " "

af)MOE  TLAR@TINMTudla)}Bs
DWal)g ca0wde5E Vin 603 moQows

o0} mless (rate of change of Vin  iDutput Sokis e
with time) R, C, @n@lcle)o.

Wianoa@arleRglod’ Ha0A06 153

2IMOVBLTIVILNBS 630) MOeAD

M  dsawmlalls;meomeslad, &g

aljSled MO alBaV)E: @R alli@o 2.25

- . QN OBAIEDOD 3150175 METNalo

(30Ol M) DMBIMIS. (alll@o

2.25) &9al-@roal lanom@aydlcgolene el GRANGCTI al@lwl
led (wide range of frequencies) alanomBavIE@aHB ALOWYAEIANAD).

(vi) doatcoQd (Comparator)

@al0} Myallaflen]MN®m}Ealoeel dkhoalc®Qd, B0al-GRoalloa) @Bl
Mln@d caudess s30) MKRImENU3 582000 @RMOIWE) Canomdmd
EQIUIEERMOW] moemaye (comparison) £219)aN). AWlHlQ@d agd



canaUled (digital interfacing), «tiallg (Slnoyed (Schmitt triggers), calowd
es= oalmd Wlesao)dud (voltage level detectors), somileaiQo)dud
(Oscillators), @)seEElR0I)Os HTVEH1GHSIT HoalEOQOIMU DalEI
Wleeyam).

A

Vo
VIN

_)\M[_._

—  Vref=1V

alliie 2.26 IBRG a6

all(@o 2.26@8 #0alc0Q00W] Palc@orilen)am &0} 630ai-GRoal &0emlajlal
H6)0M]. Dalles 630aJeMd enal allmyoave (open loop configuration) palewo
Wlonamy. (80qJeM ehal ofMMocd 6&V3alSied wlanjo @Balislealss
an’lulentoss ey 630 Tkalle oanomad sawdegs V o (1V) emnglal
mBaliSlele & oS;aIE]EIm).

galomiglal @aBangled aUlunad cawess Vin 9o ©@30S)R1G1eaaM),.
DY (H1HoMOmIcE oTUdHeIglem emoend BBEAUBSlow) @hoalenQd
o)} alo@)an}. Vin af)imad V_ &md@nii8 £a10)moiclken)eaad, 0gans
eawegs V, —Vsat (= - V) op@ldlesle. &Hooemo, emnglal @adal
Sleoal eanwdege calomvlglal @amdalgloal caNWBESEIOM @R GCaldHa]
& S)meln@dlen)e. ¢meeadla] Vin oM@ V. emenoid &)sjmelnwiol
B9 Galoaulglal @adalg oMYAl BalSlOm GREISHa] Galoav]
Qlal arldlene. @rmowo V , +Vsat (= +V ) opldles)e. GrR&BeOM
all@o 2.27 @osmlajl@lenymm)calosel Vin, V . m) ;yéglene @oeew)
2@ AUY@LOTLHSIENUND V  60) aloaold] uelicrilealss aodlewo
E101H M), 2 O)HOTTITE, HoalCdQ@ oM@ CRMEeNY) avlunelem
willgeilealss @00} Daldesmmoem (analog to digital converter). &)
(IEDY B TLAR@T VIN af)dn@ V,_ 6M @RGaksfdla] )S)MERIDEEMD )00
GEMO afyM@oeMm V  @1es @oon@)ak Mallafleeima. eo; mkalo o
anyoilenas V ., madang canwdegs (Vin) a3 ayelyo denzjallslenoanan)
BEOMOB06NE HoalERQTIOM CIXBESE RIS WIQHSE agim)e Qilglendo.



JERETAY B

WVref

Win oY

Vo feeee i)

+Vsat

Vout oV

- Wsat |

B G il e TS | i

VWin < Vref

allifo 2.27 &THERODOIENE GVSlS MRel@alo

2.6 afl@dgogedd (Filters)

els 6(Soamls:; Muoallwomsanglad aralvoidlgnom luhensed (noise)
@RAUWDIATIDENHOB alllca|oP]o sIoWIBHI0ME. MUIIDES U GRaIWeS
apaemlees quiecaam)ardle] (frequency characteristics) @l@lajolw
Ba]s}aM]. EBOMMBE TUlDeNH B ¢adTIES aS)H00m (a0l B
aaveldstal eadenlsieed @pinae anledgoe:d (frequency selective
circuits or filters) ®ale@owleeam). abldB5@ af)INOER B3] (AIGD @ @Ry
owlwlenag (frequency) aBlon@d RlWle:wW@ mo(@o @sawlails;am (el
HIBN HIvelHsTal HILEHHIGHB06M. Al 2Q) MUIIDRLGHO8 MSINOq]
S} O GWO  EMNBaflEn)HEWO alPIaM). ablEFOIHBIOS OalOMIQUOW
adPl;moemo (classification) aflioe 2.28@8 & osmilafl@len)am;.

M E2D26M@HIMal GROW]H)M AT }HHWBHHM VG ]2] anl@B GO )OS
aloq1al anl@dgo)eud (passive filters) agyamyo @ s1Al adladgo)eod (active
filters) afamjo @m0V ®@o@BIBHT0.

(50mBaVIQOHEB0 B30ai-BRoEald ARSIl anladgo)sglel eI U3
B9 BHajINIgOIBWBEN0 all0GD DaleRIWIHHIM]. (0TS KB al@luilss
My @aoW] a0l@dgo}@eg8 @RWIews (an0lelmdav] (Audio frequency)
afl@dg0e@ af)mle colews (anlsladadl (Radio frequency) orledgo)
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Classification of Filters

‘ Analog Filter Digital Filter
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Low Pass

Element Type

High Pass All Pass
Band Pass I | Band Reject

i@ 2 28 allolwwlme «Aleigo3o.id
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(a) cer aloqy anlwdgd (Low pass filter)
(b) 96920 aloqy anlwdsd (High pass filter)
(c) eruoadall atoqy anlwdsd@ (Band pass filter)

(d) enuoadal equoa] @regladlad dlReu®B aoledgd
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Low Pass Filter High Pass Filter Band Pass Filter Band Stop Filter
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Miallsad quoallwomamilad qudaq) High Pass Filter
ALIWIREMWOW] alsa]a] esan-
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pailns oo aell® (anlsiaimd] }
mluneyseg ealdlw silgd (tweeter) 3 dB

@OOTNENB8 Malleno s Bleelss
Alls}d @0 §al0lW (an’ls1adaul
UM UIUNERHHB HSWHh® )0
£)algam). EREBHM DOMoe a0klbg
0} 921010 (anlaiBaulo)as 0
MM BHJ0TWHNAUIMB TVandW]

fe (cut-off frequency)

=

- alli@o 2.33 ©61e0 oI 005G HROL0TS
@AM} eI moow 6B 80w

MNUTWO Q|5 Paleow gl @)

Galosel ©6ad-alomd (audio applications) ofladgd Dale@oulee;caUoUd
apdlom ¢el-ag (low cut) aregEl@d eioqy &5 (Bass -cut) adladgd
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(iv) a3’ olmas s «nlodgd (Band Reject Filters)
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Frequency . : Propagation Typical
Band izt aion Characteristics Uses
3-30kHz Very Low |Ground wave: low|Long-range navigation;

Frequency |attenuation during day and | submarine communication
(VLF) night; high atmospheric
noise level.




Frequenc . . Propagation Typical
I?and ! D EsTgmaiiom Chargciristics gspers
30-300kHz | Low Frequency [ Similar to VLF, less|Long-range navigation and
(LE) reliable; absorption during [marine communication
daytime radio beacons
300-3000 kHz Medium Ground wave and night |Maritime radio, direction
Frequency (MF)|sky wave; attenuation low [finding, and AM broad
at night and high in day; | casting.
atmospheric noise
3-30MHz | High Frequency |Ionospheric reflection| Amateur radio; inter
(HF) varies with the time of |national broadcasting,
day,season,and frequen |military communication,
cy; low atmos pheric|long-distance aircraft and
noise at 30 MHz ship communication,
telephone, telegraph,
facsimile
30-300 MHz VeryHigh [Nearly linc-of-sight|VHF television, FM two-
Frequency  |(LOS) propagation with|way radio, AM aircraft
(VHF) scattering because of |communication, aircraft
temperature inversions; |navigational aids.
COSMIC noise
0.3-3GHz Ultrahigh  [L.OS propagation, cosmic |UHF television, cellular
Frequency [noise telephone, navigational aids,
(UHF) radar, GPS, microwave
links, personal
communication systems
3-30 GHz Superhigh  |LOS propagation; rainfall | Satellite communication,
Frequency [|attenuation above 10|radar microwave links
(SHF) GHz, atmospheric
attenuation because of
oxygen and water vapour,
high water wvapour
absorption at 22.2 GHz
30-300 GHz | Extremely High | Same; high water-vapour | Radar, satellite,
Frequency |absorption at 183 GHz |experimental
(EHF) and oxygen absorption at

60 and 119 GHz
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78 9al(Mad @R@AmIaM.
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BITNOAMDIM}Baji00 AUBOO H)SIOOTT FOETNH, ARUEVANIaWo
MSTIMBIT DaliDa0s3BUWd Na0dWEn)aN). )WLl 6Q6als (13U
ERBIN0WBE @RYRAUIMIAW., Galels@)20WIBE R ueVallNlawe, allad
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) AeEHalMo AalU® Bal{ad Bl oleidlong alericasd miay

MO WEE630m3
Satellite Launch Date
Aryabhatta  19.05.1975
Bhaskara-I 07.06.1979
INSAT-1A 10.04.1982
INSAT-1B 30.08.1983
IRS-1A 17.03.1988
INSAT-1D 12.06.1990
INSAT-2C 07.12.1995
Kalpana-1 12.09.2002
(METSAT)

Remarks

Active technological experience in building and
operating a satellite system.

First experimental remote sensing satellite.
Carried TV and microwave cameras.

First operational multipurpose communication
and meteorology satellite.

Identical to INSAT-1A. Served for more than
design life of seven years.

Earth observation satellite. First operational
remote sensing satellite.

Identical to INSAT-1A. Still in service.

Has additional capabilities such as mobile
satellite service, business communication and
television outreach beyond Indian boundaries.
Still in service.

First meteorological satellite built by ISRO.

Originally named METSAT. Renamed after
Kalpana Chawla who perished in the Space
Shuttle Columbia.



EDUSAT 20.10.2004

CARTOSAT-1 05.05.2003

Chandrayaan-122.10.2008

RISAT-2 20.04.2009

INSAT-3D 26.07.2013

Mars Orbiter 05.11.2013
Mission (MOM)

IRNSS-1C[9] 10.11.2014

GSAT-16 07.12.2014

IRNSS-1D 07.03.2015

Also designated GSAT-3. India's first exclusive
educational satellite.

Earth observation satellite. Provides
stereographic in-orbit images with a 2.5-meter
resolution.

Unmanned lunar probe. Carries 11 scientific
mstruments built in India, USA, UK, Germany,
Sweden and Bulgaria.

Radarimaging satellite used to monitor India's
borders and as part of anti-infiltration and anti-
terrorist operations.

INSAT-3D is the meteorological Satellite with
advanced weather monitoring payloads.

The Mars Orbiter Mission (MOM), informally
called Mangalyaan is India's first Mars orbiter.

IRNSS-1C is the third satellite in the Indian
Regional Navigation Satellite System (IRNSS).

GSAT-16 is twenty fourth communication
satellite of India configured to carry a total of
48 communication transponders.

IRNSS-1D 1s the fourth satellite in the Indian
Regional Navigation Satellite System (IRNSS).
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Name of Fequency
the band range (GHz)
L 1-2
S 2-4
C 4-8
X 8-12
Ku 12-18
K 18-27
Ka 27-40
O 40-50
v 50-70
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