








lal= 4

Sy

J a4 CamfRe )

at the. LLPPLQ Cu'{"—-scbb cb'rl_ghuf-ﬂﬁﬁ "f'h ) lBI:ﬂ/‘ﬁ-

AN T a

e

Jo

Jray (arrfy Re )?

Qeku&xﬁwa oD both ;I‘.’eleg anal Lol(ua,[*ﬂna the olenomtnatpss

2. = a+CanfpRe)” = amf,Re =1

The upper cut-ohd breguenty {—ﬂ) = STk |

Qo H = 9 ), d LI
1+ jamfRe G "(—F/C;%ﬁﬁj)
e
a5y
10, )
le) =vin, 2 |
| sFfLJrC*LA‘h):L

'Ph&ﬂe &nﬂ'LE el btd which the DLLEPU,LJC leadt the
oput fe geven by

o= bd($) . b ke
tor) (Hag)

0 :—*ﬁ?Cﬂﬁ)‘ e




———
\91‘ Jr. \90 j . \9
L
\/ v
0.9v
v.=V [:1-c-HRC-J
O-4v
.__o .r_t ‘t
o {<b—7ta 4

¥ =0 fot E<o
=v for £>0

-G3h 5 X
The. bemd:’.'on be o _-C{TLP \POUZCLgr’- +M¢+
‘' due to. the, applied volbage o ;E) < tf

O

a cuwseont (1 steculkC JIE fe euf

theet ab b=(07), Vi -0 and 9y =0
ﬂf E =t a_lg,o \.9-1 :Q. Em.aJ \90':0
srent blowe and the Capacitot charges:

ooy nODSE and B \roLl:aae deve Lopt
epinfehes and

for >0 , @ C
Qe Cbafﬂﬂqﬂ Pmafe
cecroes C Iomol‘l. the

eum{un.u—ﬁ ¢k beromed Bu0:

et Prg TR
Qpﬁﬂ%ﬂ kgmﬁo ébe Rc dauﬁb—%aEvo
Y = '\’R S

whee Vg =R 2 % ﬁ%y&

g =R+ =fTdt



But 9=V for ali k>0

o= R S Dk
v =g +13td

.dfd,bé_m{-:r._aksnﬂ Ut T we et
| |
|

9[_"_‘:' P diw J-tu:) * w
v i } SR $
TS
¢tuce
ol dringe " (5 (b GEORCEL IR
dt |
e L) O3 s A=
[y

loduna L*Wuca*hmnbtimroo both' cfeles

r \.‘ f J’ |11I

| | O R Ls :Lcs) — .LLo’f)j

+2 ey
f';" J"* 45 :_-‘: I! | ‘l_;\j "||‘C‘ l.. ]{"..

Il' i.il

The otkral cutteob oty fe qRven by i

.f-!;‘,’-{f‘u ‘-._[',-,’I Fa S 5';-;1! L

{ -"fl’ 201l |

—'VI {

LY

}
|

. C+ RC
C8t%Ype) [“‘“/' _J

1)






- )
- — = - -

=z s PPt e ® Lo - = e - .

= e e — o e

at k=ta ,vu) =0.9v E“qu'f' oh UY

sdv = U [a2gRe)

tofre 4
0

e
e/QC:o.ﬂ ) e . =D
!

Re tn(30) = 2.3RC

Rpee trene to= kg -1 = Q-3R¢ - 0RC

shte indicakes that the afce tfme by (s propoes
e conekant 'Re’ o the ceneuibi-The lorgt

the elowes the Capad%m C")cu’ﬂeg e d
Cg,’)ad{'m C}'dcwcdcs-

_ tonal to btbea

the tfme conet ahhatie
amalles the e constant faster the

Relatton between sifce Lepe and upps 3-db Frequenty ¢

We koow Ebat uppu 3-dbeb kPF B¢ A= ﬂ/grrrzc

®n Re = ﬂ/gﬂ':Fh

P o o i 0. (D 0:85 a5
d | a1 h {8
79,, -fl.
Thus the stile %ﬁmau bw.ﬂehd propectfonal
the e constant

ko the upper 8-db —meuencﬁ
(T=Rc) oh @ clooudt ¢ dcbm&o‘ ot ke ’:O-tm})ld the



e s i — L E—

Out
ubput bp e to. 168 of the amplrtuele op Ebe ﬁopul,* Cep -

PB_LQ.Q :]nP'U.t H

R \90 N (\ o) U(ﬂ_ e ’RCJ

) ¥ v
E{ es 1% o 4 ) \; R
J oz P
I [ ' .

L @) Rc>7>tp
1-_ ‘
J uck)
1
o : b
iy | -uck-tp)

Lb) pulte Inbermt O-b ‘QEE{I‘J:

" The Puhe f¢ docneel btd posftive .QlTLP 'ff)ll_lmumlb-&
a de Ca‘dtol neﬂoJ:%c Skep - Co U’wc (Q&Pﬁ‘ns.e crb Lowo—pax» RC

Coacult ko o pulie {'m Hmeg Lm&chm H’)a PLLLR_ width tp

the came at that doe Step toput andl fe f(]i\!ci’)’od
ey AT 1 FHRC] Ybente the output ~voltage (pereates

Cﬁ-Poneﬂ’Cfa,ULJ drvom O to M P ot the end eb the Pt.{bsﬁ’
EVc o= {P , the ‘FﬂPu’c GDUncla Advops ‘o 2e0 , (nel hmcg th

'6u‘fPut decrg_ases elpcrﬂeﬂjcfauﬂ angl become_q éero a{ {:—"0

wwhle .Ikha ouk put Ucrl,ta\cra. fe e_wl:)or)e,okfa[tl Socreedsing
Vg = V [ 1 _.“t[RC:l




where V= amplttucle oh &put pulee

P
@bvfoml.ﬁ Vp <V

Lek Joq =\ at l:|’>c enol ‘a'b the FLLLEG L-e c&; {;:—*t‘r?

- fot t>EP o Hhe ou’cpujr wfll be decreaset em]otmtﬂt‘au‘j

t
{'Owcuch 30 wa_L Uool= Pe_{/RC
tuhere D E—EP
Vpy = \f]g ECP%TP)IRC

4 the Yme aonslkarﬁ Re eh the clrcuit & Vel
lage ot “the end ob the pulse the output wlkege
with be Uy = $r“vCE*EpleC and  the output clecremses
bo 3oro dvom 4hte value with o dtme conctant Re

The pulse wavedotm H désf'm{&o) aptes the \fp and the

Ou-Epch LU?UL CLLLU&&j/ﬁ extencl budonal the pulse wtcHh p s
¢ accumuloked acowt the

be couto Lubako,uru cbarﬂa ba

Capacttoe ‘C’ d.Lykﬁﬁa tbe Pmlse connot chana.

o o

L

A A A e A e e e s s . e 3

s ‘En.glan’mncmd(ﬂ '



B T O SRS —

._'" T - — e

Q¢ chown tn —F.H ce) & Ete conttant Re op the cad
te uurui gmall ; the capatftot chmau ang| dt’;c;hmcda! Vexy

qf“'ff‘—%hd and the oftethne ty woll be tmall and co the

dx bostton € the w curo_c.bapa Smoall -

At chown in frqeal) the dfstettfon o bhe | waveshape
can be rROT0i 3 ed lox.d making the ‘Jc; _?Lfﬁe{fim'e amall &
Compusi Ko hith the Pu[g,e uﬁdkhw'tf; . To the dname (al)
the devtakten dvom the f‘".',PUJC Loy efy e fe qufte emall
and doc all prackecal pupot et ?t ma-d'be cuzsun?gd 4hat
the pulee \/o'Ltaﬂc vekalol He ..L;Ja.ve,cha,r)e ; pmfoIeo! that
the wectpwocal of the puliewidth % approwimately equa
to the uppe 3-db a’oﬂq/u'mud-

(T

toith Ay = 4y webave dy = 0:3% = 0:35 bp
F—’* 0-3p tp J

: “i,{-'{'r;u{;@ ;ba,]ae cﬁnbe' PT@.SLK-UQCJ ff uppe 3—lb

;bi’;f%{'{in%u .CLPPB’D ')tﬁln’mhlld E’Iol{uo_‘l.' 'ljo the fb’e.cfmeaL
o the pulse width . '
: n f‘.'!d.‘ (LA




e

Squase Wave dnput :

|

UI
= a0 _ Lt
I = eI =] j\f \fmua‘]e Yo
)
- lf“ >4 Mdc +tq@)
0 ! v t
T
v!
s iz
,'oqzw f \
0-1 'l' A ‘ \ i AIC
! ) ]
[.*_(_ S v |_X | "ﬁg[b)
0 t
T ey
o e
T2 Vo [ 1 Ve, e
| I 20
sl I o e i
0
t
;"‘“‘“1] [
| | V2 ; l\jﬂ.
SN A e fiqe>
0 y L

(@) Couane wave jnPu{ (b) o|P for RC C<T () Olebﬁ RCET and
@) ofp frx Re >>T

4 Qq(uam wove L Q Pexiod'u’.‘ uJa,\Je,bocm whtcb
matotaine ttoelf of one Conttant level vl urth wegpect to
%found Jot o tfme T2 and  theo Cthle! &l‘).LLLPIJ(LEl""tD anothet.

bevel  u" and Aemaint Com%anlc at -Ehcd: Leuet $x He T,

nd .M—PGQI.; ffﬁetlr ot iﬂﬂulﬂﬁ. mte}k\fahob 'r T4 +T2 -

The SbaPG gb Fhe gubpu‘l’, LUOL'Je.b'OU‘n ff)ot u8 Qq,ucmo_

wave gnPu{ Aepencls o0 the e constant o} the cfacudt -



I the, bt coostanl | veay tmall  the sdse thoe will abo

be Small and a eastonable MPTDA“L}:"W t‘:‘JD the j”PU'JC rmOlLd
bo Obtained.

T Hhe bene congtam Rcoh the ciscutt i gmall
Compavnd to the peviod ‘o the toput  wavepetm the output
WL be veacenable foprodudkion 0 the dpput wavelyoim .
En bhte cate | the wave I predeved .@f the Hme congtent
(v Comparable with the pesiod o the taput Squase twave,
the oukput will be''os ghown B frqcer ihe oudpuk stices and
Dollt exponenttally . @ the ttene constant & veu il
Compored +o  the pentod ofy the Ioput wavehoen | bhe ofp
Conciete ofy eaponentials Seckions which are exentially Lincas
as Shown . ftq(d)

The equation ob the iciog poskton fs determined
| bd the. "JrD[tCJr \Hﬁ‘“c:.[r- S must be an exponential of) 9111:1‘:*{1'
e, constart (R, and  Hoe volkage: would mite tp u!.gr va
% the totttal value of the Output volkeye

Q)

Vor = u'y [ va -U'] éE/Rc
| -‘Sﬁnﬂmhd Lhe g uakton o—b“Hae dau&ncd pottion f

1 e = Y o (\tla—u") E(t—Tﬂ)/Rc (2)

Ok k=11 i = vaogid ok B=marTa , Y va

02 =
the ‘Eﬁgo "éi;.wuttfhﬁ g uatfone Canbe Solved ot the two
unknowns V1 and V& -



Cnee  the av’craﬂe VDU’.Cl_aC’ acrots R’ ¢ Zem ) then the
e vottaode at the ofp fs the tame ar that op the foput -

This averaqa value fo Endtcated ac Vi ¢ all the W v elyoim -

Considr @ §lerneheumt Copuare wavae wh Zero auerage
valie , S0 thak T = T2 = T2 ace] V= oyt - V[g, and
Vi = —UQ ,we dtod that

” i éfr[agcj

Y =] \J :'\L T

Ui = UB [ eeﬂ'?l 1 - -é EC’U")"?'& Zi W
+ ]

Whee T = 2ene Pu,iod o= T}HRC

Ramp TJnpuk .

WA 0 o 392 Wiy
-di"ds"t ARC_'
P
Jon
o T 1k > b
@) Refr<<'1 (Re¢<T] C by RCIT >21 [Re >5>7]

U.gl)eo L Lowr)a_q’s Re Cfpl{,uﬁ (s eucfteol lmd Q

Starop &puk te Vi) = off wheve ‘o’ & .QLDP@ of the sam

Vye) = o gy = 2
. ] o gnta
| R
,45 % l““' l | 4“ ) Vyes) = Vecs) . i/9c
| 9%)
T) )&S’l‘ R+ j{gc

L .'_1



4+ 9cR RC gﬁ-(sﬂncf
S Pl By applymng
fR—C[ C-R—g'g + —CI + (Re)* ’] i’par{qu dyoicktons
; S+3/Rc -
e gy = —xXRC oc__*' Xa o<RC
S | s* S+9YRe
I&tfﬂﬂ the foverce lapl;ma l—ro.ne{)crcrn on bolh gtdes
\Qad) =

—wge + ok +athe &R

: —t/Re
= 4t Rc)+°‘RC =

G‘F the k?vne C,OOSI.”CUT{? Re - Ls\/e,ud £rna,UL G’HRC 0
cone Nitdp 5 A GRS

biveg )t oI L B
u:lnm H)e

{r?me wnﬁ'tank U ey Qmau Modci’ve to
Ehe Lol:al Tamnp time ey

the mrqD w.u ’oe Byanemt ted
with yofotmum dLQ{'UJlE'a{JTJ v The

olp rFoULowL ‘the dnput but
it dda.n.do_o! by one e u:r)fs'}:cm{ Rk the Epuk

l dhown o %3[&) - G4 the e Conskand $e large as
Comlowmd UO?‘H) H’)G’ SUJ_ELP dm’ahcm L-e RC/'T > HWC
j? wi Ut be h'fﬂhlﬁ ‘dsetotted a3 Shown B F19 )

E*xPa'ndmg Et!RC G)%o an fndﬁlfnt-te Sentet foderma
Yre & the abowe equatteon chot i)

M) = alk-Re) + ok . o R




i

VoLt K- Re. 2
(b-Re) +«Rc[a—% e C-t—)'éﬂT+-~-J |

1\

b - «Re poRe —ob ot -
| aRe

= S -

e . b
- %5[:-;;)

I .-_—,,g_-_(.ﬁ),'
Bal i T R el

'T'H%_( ehouas {-hcd: o C}uad-ru}_—?c, qesporse (e
Ob-l:a,u)wl e Wnear ?npu{‘- omol Bmco, the ciacutt ks

a.scu) Eoi:uqm{:m o RC]T B> gt )

The brancg m‘.giﬁéré exror ey Ioe o samp toput 8
da,bqu nt the ddrbexmc_m between Hve. Jﬂru!c and output
“devsoleol b‘d the mFuJ: ot the U)ol Q!D -ng ramP e oF b=

!'! ’;l‘
R Rc]—,— i + N e

| froka mu e Eotve Ak

;" i -f‘iul_"r’f ”- AT ) f]_’l

{ _ o ) ' A
ORISR DN
£ ot =
«.‘[:"'n} # bandaray 0 il - LR ~]‘!* a) amon

b

b daoR o4 ﬁﬁf'iﬂmeC1 Ty EC‘.“ (b ﬁ _

".)L«ﬂ- & amord?




Etponm{fj.L ﬂnPut s \91&)1

 a

vidis étff)

e =

“"‘%T‘“T

ATy T
4 P b
eq]; onenkiol J "P“t

fer the Lowpas  RC clacust expooential Trput applied
at shoten g, cbqodwm. ud) = VEQ—EHTJ v e e

+tane consteut af e Jloput waveform .
'H?P[a&)ﬂ BVl eqound {he [,OOP f
by = (R 44ty = R+ GLE -
A
Uoed) = R,c%l@fj 4 ud) {.‘Lci) @ o }

\

u(a-¢ L) = Re dot) -+
e o 3

1 £
|

(fo_hfhcd ‘Hje leDLquL J:Tcmsb—mm 5O botheides ancl
ne ledﬁAﬂ Ahe fottral conditient
{E [LLC Q-m ]

Ao oMb naien Reasyes Hiie)
R S + )
ey YT 7). GuyfatRes)s RNM[S*%C]
9C8+fl/fc)

3l
R, = ﬁg{ [SCH ) (9+ﬂ/r2c)]

iy e




Tai?na the ‘Enverge'tqﬁlhm hmJDotm m’): bblls 2edls 'amoﬂf.
lt.ttﬁﬂﬂ QC”"C =40

)

—Hi —HRe
V) = u'[ e + &

& tle =, theo \%Lt):V[:ﬂ~'5_1 +9__é:/2:} ffna
a-n 42—

Sk

and NtE) = i—(ﬂ+1)éq )iLfF n=1

Thue au the enprenions ot the Nolba

Copater o) q ',DUJ-—PCL'K RC  excélag) !DLﬁl
% e bima L L plag |

4 an "é”{‘PUﬂeﬂ{'raL ob %Fge%&n@}m o
o] LO_usPaﬂ Cixeut wotth wko frne )5
OLL+Put' usavv‘bmnf) {*91 wo®

e acmy the

an. ewxprnential Foput

Paxed H’m:ugh

» the 52ee trne of the
I b(:_ 8@(&.0 bld e mwm ‘ta- :1-05‘%

The how-pars RC  Ctcutt ae an Qﬂtctjrmfots

':[-f H)Q trme CDHQ{'Mf Db lOLUFaDS RC eoeust ® ij
gmtl , +he (lapatf’-hat. d)&mﬂu \Je’ud _QLOude and’ almest 4y
1he ‘fofuf \S-OU:cLﬂa appeant| acror the destebys for emall vali

of £9me - Then dhe cussent B b civeust & \gﬂ})/R oty
,,OuLFu‘c L‘.’camt acrog. ‘¢ L |

o = _i.f?@)dt‘: LI

[w - .@.:-j Gwdbt ||y

_ -~ -
Bence the output & "U')&lifT{'LgAﬂ,L of the Tput -

n
=




S S et —

:_T ¢

EL-}E the Feéme ContHant fq Latc]e 1) Compasition evfth the
e g witeo] e the ‘ﬂr)pu{ ’SPCJQQL 10 moke an app?r(’.cf_abf:z

Ch&ﬂﬂe 3 +tho cls cudt cw_t; as an fr)-{'o_CJ's’afb'i

The Lowpax  ciacust acl ag an ‘in"ceﬁmtm providec]
the e con et ant @-b the cracust RC >apT , where T (s the
Pextod of the topub efe wave . and the ‘foipuk e toave |
be shidted by at least 891 ( dnstond ofy tdenl oo Shrt
g usiod Fot Weﬂwahcm ) when & & fransortted Hhrough the
nebwotky.

1 An fdeal aps pulte & ded to an amplifier . caleulak
and P(Df the owtpul waveloem unqlu the Cb-o!flowﬁ{.ﬂ covditiemg
@) 10mHz (b 1™M43 (0 0.1 M¥3  [uppa 3db drgueeads’)

@ 1he uppu, 3 db cber,umCJd = 20043

1 —-2‘___-———-

Py s Z =
_JEh ~ R &ﬁneh aﬂx'loxiloe’

TR

Re = 0-D3Rg MS

Qe T 4he C_‘ixcuﬂ Uve ULPPu 3-db Cb—rg%,ue,u Q@
Qven co the ckt acke ‘as  Lotwpan deltes

|
N o |

P | L oo

' o] R sl
ﬂ S D T ©w

A— AL —> '

—

Qﬁncé ‘;F :.ﬂm are)  RC =0-0d59 M , RC .<<J;?

| ,
Qface the e conotant & Vesy €malt in Compasicfon with

the PLLLEG width' |, he CO{)CHH‘O& b Chg}za;u: fap?dhd uﬁH)q NNe
+hre .



ty = 2.2 x0: 0467
= D035 L8
The oufpc_d' Volbege YV, e CJ""E"’ btf

% = v (a-gHke)

St 1001'3'5-7)

(b) Vs
f_ﬂl
s [
St = =0 1592 us )
/ Th S)i 3_06 l lfvo
/
{P: IMe and Re = 0. 1591 pg B ,':;-

Croce , RC <tp Hhe capmf{m (hm;]es bast
.H‘G ‘I*L‘fKG_ &f?n'r)'e 'EsL = 9-JRc = cQé?XO 19592 = 0 3H
The ofp \sb[fmjc. i 3?mnhj g=v(i-e f’?c)
At E=tp , 9 = V(- ° RC)'_ v(a- /oqu:t)
N R=R0 R

@) LU"!E-O —‘F'P) = Ol m'”é

] =
R > = 1594 K
/th an X 0. 2x10%

dp =ame andl R =1.mams 5 RC27h

|

Leo the tfne conddandt & compatable tp  {he
puli@ Lo?dirbi , Yt the ‘Um@ Ertesual D{E '('[F the
| Capa o chmxagg upmwbau.ﬂ, accerding 1o he equaror

__—“u[il emcj

Bl .t {—P the ofp \So&aﬁe Y =\p

A




—

VP =\ Lﬂ —EEF/RC) =tV (ﬂ_ - _eifi‘sqij =0'H66RV

for £>%P , § decreqeus accoid.(.ncd to the Lita.abm

y = v e tP)Re ~(4-1)/1.59

VP
f'_ l[ Ve
|

p
__m"

8t H pulie & appld 4o o lowpax RC  efacutt . prove by

At re ot m{-q_cd-rcd:?m that the areca wundee the Pubze fe the
Came as 4he area tndee the ow&pu{t L.Da\h'_.b‘ct,m acmﬁ the
Capacf‘-tm e-LP[_(w) —l;he e ulb ph(.i_g‘f C.CLUJJ

0-4668 V 2

R - ris it Enfwl*
A ' 7 VI e
i) ) e ue B <P
! % PN il !
o ) i ’£P !

duh:‘.’nfd the | palte duvatton 04{“{{?

“Area undec the output wavelyorm s

JLP -
J \%’(j) dk: = | VQQ‘QE}RC) C,L-t

=uft4rc e ’?CJ*:P - \r[up—O)ﬂzc [c aj:’

= VEp —VRC (1 -¢ Rc) = VE{”QCVF

-ﬂﬂl =

UJJ’)L'\IL VP_VC,J &L'P/RC)
for £>tp the area’ uodiv the ofp toaveoun

00 o0  _fi_
Ay = J_[:P Gt =" b et t{)')/m. dt

— —}-U) ‘Ed“f{J)]RC x CG_PQUMC{J'ELI')C\E]@
S RO [ o Vp ]



i = GVP) (Rf ) '\i:‘

Tth )C—O‘LCL[ asen  wndey +he UDM?_[)O’JY) A=PH1+DL

f = Vtp — VpRC + VRC = Vdp
— (THQ oy oo LLF\CJU‘L '”’)Q PULLU,G

Qloce 4o aveLage w-ol,taﬂo acrovt R U Zern, the de
\90 Lin-cle ol the output f thetame Gt that at fhe éoput -
20, 4he ara unde the Ofp wavefotm {t the ¢ame ag that

under the Put%@ '

8 g-irnmct»rfé_al S, uase s eﬁ ampltude tgu cnd (brcl,u!_nud
2Ktz {5 impresed on an Rc Low—pax Ciacudt | Gp R =5k, €=0-I0MF
Calculate ane plot tho Ske'adcd—S'mh outpul wrth ~egpedt b e

2 (-
i s =5
G c. bd Y [\!,:}-9.9.\! 1 2 output
| - ompf iy N N :
o B 0 I | s e
‘5‘*‘”11'7@@"'%
gV = | el

when the .ﬁvpui wavekotm . Chown bld the dolted line
I the pigure ae thoton above & appleed 4y the RE lowpas
Cfneufl  then the capadtpr wH) e Charﬂ("d augl df:&thak?ta!
e.miﬁoﬁm{f’ami T +he ou{dmt at Chowm above ,

o2 =)
@wven f=2kbz , T= Seu, =0 5

74 -’JTQ:T/Z': 0S8 P = 0.3 g |
S]

Ghe dfme Constant o the chaeupt T=Re = BRI0°X0: 1110°
T = 0% ms

l



CRC :;T)
Re e Compatable to 1, the Copattt or dwwrg’ o9 cund

dte char au eApoTy endt a_f.ﬂtd . Qfaee Hha C%pui‘ 8) »91 mmekbrical S5 e
Wave

vl = l’_( Q“ETIZRC ) whese 'V’ o the peok, o peak
=

W Jnput

ey @ HgAPIL ) = 5x0:393 _ q.29y

755008 Esiohe,

\-’a ==\l = —-4.8Q V

Pk ko peak valie o ofp =122 - (1229 =354

8 The Pe fodic wa«abmm thown €o cbtramp_ below T

applied to am Re ﬁn{aam’c:‘ba ﬂt'fhi?fl?if’b Shpu:r) o gD?‘Ju’“’"
tehoce Hre coottant B doMt - Ckeleh +he o|p wavefrorms .
Cateslote Hhe maxtroum and miofrum valiees of, the ofp
\S‘O_(}Nac uD‘?Jcl’) mg.l).ett 1o L‘dfmmnd undex Steadxd--—s{-oka conditions.

Ao caleulake and Plob the ofp bot the st twoo cycles ob
+the ri’npwl:‘? " ., o] '

R Toov
.. MM 1y ' .
1o = RN ' oM — 5| q44
b G v Pl :
1 A .
‘ : |
\Va
doov hC ¢
do0V —— b et ud s & — v '
[U |r Voi l —output Yo
: R
I\, . [
oy DY Lo AN



S'Eeadnq —ctake Elha.llz,gff ¢

Ondor _C.kaod,.d Ctale condftimg , the copaefHot OHM‘H"J
and dE_QcJ)aLniu 10 the Lamp L‘w&L I Cach Qd_cl_g_ e Vi and V% i
are Conctant . '

@mw Re = 1lom o = dowt -, Teff- = 1M8

e RC =T Le e constant & "unrnlam,o.blp. to the pedoel
©h the Uﬂwbbm“) » the capadhe cha.uaﬁ.; and d%sohm%e.s 3&0‘3[410%
Oml the o woavefetm i 08 Ql'\g.m) below |

Tn Hna fn%wml- oLk 4 lohs , twben ‘tnpcuk aloo

i b
*.mu?‘ HRC R I &-

b "“!
.4 Aa T pet FRape kof fiU Uzc-‘:tousz
ATy S N i

" 1
QL t “_’l.omn\jai—ui\,.-mr (_CLDO“ )e‘np '}mﬁiﬁﬂ

b (v Pndyy RBOO B, w. = es 243
sv b et ngi 1’ L':II' "i!-' i"'l‘

| dn -the \?n-ku\ml Toms < t—.< ddme uj]e)

lnw ' -

_.-l | 902 = V‘{]— CVJ\/\IEJ e_ 1
' Unl = 0o 2vi) gte=to)



e e R e

Vi = 63817 . = 9y. 94V
A-0-368 x 0-905

N2 = 0.905 W = 0:905xqYy-ql = 85-09 V.

The o Lrum \l_ahm Qrb p“) \/QU_—CLﬂe ul, = qu-qiv

'Th? M Enum UQ,LLLQ Qb O,P GO,&CLﬂdﬁ U2, = 6504 i

T_'{ﬂnﬂ’imt analzg‘is 5 The dp wave fyotm ber the dict ko

C.cdc_leg ©h Ebe ﬂ)Fu{’ wav elyttno it _thown be Low

302‘” Qoov Ve , ooy
oIS o gl e AT TS ot
g
| | b vy ez ooa
| [ v 1555 It
l [ 02 [ j \é
' [ ov ; | |
=0 Topd  19Me Ddpe M

Lk Hhe Copaefior be Eo?%?aUnd ur)chcu'cded e b=0V
okt k=0 Q¢rea the \Bo&aﬂo_ acw®k  +he Copatlivy Cannot
Ch&ﬂﬂﬁ En&-&ao{—m}e.ou_d.a ; the ofp Wo&tu(:fe s6ceq dyoro OV atb
t=0 , qoes @xponeo%?alhl to u' at t=dous to V| at t=aams
bo v at t=aims and to Wat E=2aus and goom e
o 04t ¢aoms | = asp -—L:Loo-—fn)?/io

—Ib/io__

4t b= dplests ST ul' = 200 - (100-0)¢ ' = 63 23V

For  Jome <L <aqus , ) =0—(0-\) E&_‘D)('D

| - —if 3
At L=pe , Gy = \3’1‘ :O-C.Da\hl)e /20 — K3 03V

—(t-11) /40
v 44w <k < 418l %3 = aoo—-tﬂtgo—‘fq]) € /
1 | \—30[10
Ab b=8118 ) \yi=v, = 200-(I0-\) e = 8yacy



| —(t-3)[ 10
Fo VR <k<§§m , Wy = O- CO—-U'")P- /

Bt b= 98us AR 'Ua" = oo 'LD--'U;'J Eﬁfﬂo: 16:93V

8¢ P‘;Doe" that an RC PP cSacufl bebaves as a ~veasoma
R Hrﬂ C\Jnod fn{'da'rﬂ.fm Fa‘? RC >A5T , where ' T' 6 the PERfDd
o 4he fnrpu{ LKoutotd En, Sl

1, t]‘if.-"n’.u Jng iz g

1]

g o _ Lo .
. for Lmaa ERone conetant  Re > 45T the O’Pcurd a|p
\9{3&0_%@ Bb an Re LPP CPneft con bc{ 'IeLod—ao] a
"\é‘z étc \n(agb | B
3444 ‘ g be AT ﬁ".l ] \n-f-(.‘U Yub)
GRen 9 = Erny Lhoust %TCJ&)
ORI N T il s $5al " AT X o
o Ol 4o R TOTs T s P o i 4 ‘
= il F’n ) Cg.gw‘lj : { 1
e ) i: W S8 . O5g '
. ! Syl gm(dw 3 L |
O CchLO) )§ 1o % ol

From the hadt, Y, =

o oLt —0)

fI +jwke

s 4




O —
5 L = A =2 2o
e have if 39 Sfoce f = 4.

% = EJT} ally _

0 2L 20 (. :':Jc Q)

2 22
24 (PR |
Comp arfsion of the wguations b () seueals that g

the Rc LPF dawtt to ack ag an fn-keca“fam > s exenkfal
that the oma[a 0" mwt be LC!/U_Q.L O A o

af RC = aRT ; we bave 9= tas!wee
LA 2 xaRT
g =t (2L x 95T

= k3! 80w =89y
That weant Hf Re > 15T, ana[@ ‘0’ bewmes almest 907

Co thit & the condttrem 4o be Sattedied &b o the Re low
Pan clacutt bo bebawe Lke a ‘?Tt’agcﬂnabhd gocel ﬁ*}%@e]».—afm

—

The High—pa® Rc chreust 5

—_—

: c
The quth pPax RC' Crevtt % ae ¢haon ‘/P_—I

L1

" 4
G the ‘bfaw“? - At LDF\!% Cb?'q_umf_f@_g ‘gitl') {D?d) %R j{jtfi)

Hhe Teaockance efb the C.aPcmj’{-m, (s

ﬁ}cb'sﬂf'{‘d and ¢t blocke the fopu{. and hence the O!P ¢ 3ero-

@) X’C = i/Qﬂ_,ch

o— —— ——0

A 4\

At f=e0 2%, =2 -0 0
P=00 - B Fuse SRR G = Jun )
and #f R=e0 Regreter fe oPered ;lf_; _ﬂi




\90(;{) = \D-f(_t) f‘hm ':r:‘_ao

e A
W) Sott)
S

v )

and H R =00 ; Restebes ¢ Chost cfpeuted
'\gou:):ov dor 4=0

00 dyom Ahe above 4o cates twhen =20 1\90&)':‘\97&)

ve ofp Tt doltowsng the foput when {20 ; ) =0V e outpd i

low. o dwom thete dwo conditfoms the ctacust f¢ aLtou:fnS omly

rentdes ¢

hfgb-. rbchiUerwcLJ ‘¢ and CLtte.oun-[t‘?na Low C!)"ﬁb‘

Qinucotdal Input ¢

i

The ?afn JerQud -'b"('qut.J{ﬂfﬂ Qe ﬂb Q. hfﬂh pans C{scuft

T

encfted bt{ o Stoucotdal Enpuk ee Showo ~P~7aum- for a
Qeaweptdal fnput st khe output ﬁ?ﬂr”ﬂL V, {ncreacer fo
aroplitude  with tncrea Cfr;ﬂ d]fq}u_e.nced e :Cbro,q‘_ uenty ab which
the qolo fs. a3 of th mwawtamum value f¢ called the

lower cud-ohh or 3-cb Lowes Cbms\uurmcd.



Froro Hoe 6{3181,1.&,1 9 )| = Yrcs) R

R+ /ac
w’DL&) = RSC_ bl Jch
V1 (s) ScR+3 T naidion
A = 8] = d

e

L +(/5uRe) 1 —=3(Ywre)

1

= 95 — S
; T e -ﬂj(‘ej;)
| s'"JC aﬂ'mg) 1
5] efd LEEEs tohere i = %F&C

‘f{. (e Called Q¢ the lower cut-obh le'fq_ueﬂch-

At -F:,fL : D= ;;_—: Lovwer 3-db fbi‘ef‘juenu((.

Relattorn bebween f1 and <+ttt ¢

The fower Cuk‘—-obb r‘bf%ueﬂcw o b?ﬂh pass helber cfacust
fe £ = dfamge - The tower Cut-ohh dreguency produces 0
tttk - Foo o A0 Chana& & capaciton Woltage the fme o1
. pulee width fvolved (s

| ’czo-:LRc'zm

pPulse width =0.q'= trackfmmal 2o

R¢
PM — ) l/\J) il
f‘b'ﬁ'aLLi’oml +5t = _‘ﬁ_ = i 'aﬂ(P = gm'fl— (P )

&mRC




foo E>BT , the outpuk will aeach mete thab --@ﬁé“-’?' fhe |
900l value . Hence although the steady Sake T appyoached
audrnpbo-t?mlhd ) foc most applicatfont e May arvsume tbat
the 42nal ualue hot been seoched odber RT:

pulse JnPut .

L = S

1. 08 1

v ¥

Jf %RJ | : j—/’—/

L | h

: ; 5 £ 3
€n tdeal pul,qg o the waue,{)'rﬁm ol ghown obove The

pulse OL.mPLf{:ude e ‘v' and bt PuJ.S_?e duwation %e "E;p .

Cage®): The wetpone deroct<tp e came 03 tbe Skeps faput-

—UE[RC
tHence kbe output &y cﬂh'm bud Wiz e [Re)

. The output F
ot E'—"EP 3 8%&0 b‘d ) = UEU:P[RC) ';_‘:\IP « kb bbe ord ©D

the pulee , the toput falle flb;mP&H Yhe anoount V, but §
Hhe GoLtaﬂe acrowe the copacttes cannot th_wja_ ﬁngtmwemgtya :
the ofp challs suddenly by Uriko Vp=i¥ wolkT -
Coted : At b=t , 0 =NEEE
Cnee Vp< v the \SDLf.'&fi*c beeomet
ﬂeﬂaffue cmd then dLCﬂLJL M.Poneﬂ{:falfxd
bo. 3uoi 08 thd i cakeol beaum..
The output \9-0[}-&_3@ fe qfven btd
RAE — (4t
g = @EEP/RC_—V> e P-)/RC










gwhm the t'?ﬁje CDHQ{‘CH"{' ?{. 03!')?{‘1(&2[%‘ [&ﬂﬂ@ (IC RCIT:[ and
A RC|Te axe Ve very LMLJL‘ i Conpar feteon -to uﬂ?{ni ) {he ()n{_pu_'l

f came as the foput but whth zero de lovel - (Re 55T

Gb ohen RC>T , bhe output fe Tothe shoem of M.

@) lhen RC &T , the outpul stices and challt E’DLJODnL.ﬂ{.ToU.Id.

&) whe Re 44T (e Refmy and Rc{n'l&re -u@.d vw.isrmm
o compast gton Lo Lm%:d) the output consich op alteanate
+ve and -—Ve Qptkeg- Tn thig Cate paak to peak amplitude
ob the oubpub & twice the peak to peak velue ofy the fopul -

Exprextton Aot -the percentaqe Uk

= __r_l—?".. fr"‘—___hl
N Ui V/Q_I T !
oV ; o A
W AT A J‘ L U :
(AT e
-C1-Tha)|Re
\Ll ,\ \,o L E&"‘T@),RC :\]ae

f19¢ Wnear tolk o) @ Symmetatcal Squoseipave when RE>>T

The ewLP'fw,i(m Aoy the P&CQ.FTEELSE Lolg when Hhe
Lfve congtant RC o the clitcudt & vey large compazd
to +he P(‘-erCcJ D{) J(.ht’. ﬁnpm{' LWt (¢ d_e_ﬂ\;@d asg § .

&
{
c
€
@
@
@
@
e
L
€
q
|

vil- ~\Ug e Vi = [Ny i | '

i = ‘\fg' R, - l\g\ ard Ti=Ta =To

fo< a .ﬂtﬂ mmekcal 40, tase Loave Loith Lexd QUEECLﬂC Value



\fi L \jj_-e—T/?—,RC_ »e
% 200
Vi (4 +ET/ch) |

et LR T
. ‘i }Q,n. = ‘1’5"’&572‘—5 ,..gfn'c_g__,,_e_. - ﬂ-‘l‘é"’g ’\Dos_ T

¥ 1 vs)

; ube d *'773_12 0 * i
: Al m
3% F M) ) )5-1 2 (e f'l /Qﬂc .Hje abO\J‘ﬁ Q“P'Ve%)m’)

".FOL P leﬁ ‘aﬁ.t ek o (BN

'H 1—(a—T[2Re
‘,;" : VAl Rl i C ) X 200
! ; s (d_+cﬂ. 'TIQRCJ
4 P = /o.ﬂr_ | Mm),’ Since 'i'/ip\é-(icm
} & ray 3
. | & 28 o
| X :







= Tx 0
RMTRC

x 460/

)xj MWwE

:

H

S

©Q
~anaaaasasdarf

me [ 1=
TCQWQ

el = ?'“OL X 100/

Ramp Anput %

\5'? . '].!

boput =ty e RCLLT
@ (Al 1
il b put
O/‘P : d eviation chom Dl pu
- lveantly 5
: - % k ARC
] W . G

A L‘O&\J’b{ﬂ%-m which e HUO D
fhcren Lec Lfnecml-d wWth ttme
,Q.LU{L[) \SOLLd_CJ@ %

E'(U ano l_l:'-‘h’?(h

Y0 UL called a NP o

wben “+he haahpa'v& RCe clacutt fe ent-tad Lmd
& nomp bpul Gd) = ot | where o £

e | +he E'-LO}.Z' of the Famp
Vrcgy = °</_g2 | | v——[c -

&S 7

From Lm{;(n co transteemed Cfocuff Vrce) K \ﬁ{jm:
1 .
=17

Us(8) = Orgey R

R *)/Qc




Woee) = of . RES e -
¥ Ta+Rcg SRe [8+ ]
Y%olo) = o =" RC [_ﬂ__ _ 4 ]

VYol8) — MRC[j/g — Q/S-l-éﬁ@j

Taking “the Breiie Laplics tran stouss 0w both e
Volt)'= aRe T 4 - g%){]
= «Ac [1-(4 e o g )]
— o(RCG_gC-*)f?:'tOL%@ Ctgt,—: )2

e s sl
e il AT

Yolt) = 548 (33 -£/<DRC)

The Telpunse of) biﬁbpa“ﬁ dncut Aot a samp
Eﬁpu{ when Re >>T and RC<<T cse Chown to ch‘f@ujm.s: abk

The Ou-{})ut ﬁ’cj ncﬂ_ Bedle o0 B ﬁ“%h‘“}d Fvom +he f_{)]gut vohen
T G omall .

When a Kamp &m’c‘Jﬂal (o traoemitteyd Ehmw:]h
& lineas nekwetk | 4he 0fp. depart drom the fmut-ﬂ(L
Meatune of the dqu{we dvom Lﬁme_mﬁ'z exprened ag the
bransmision even €, it e defsined g 4he dtpesence buw
the oput and Ahe ofp. ditvtdeg 'olj tnput -

6 = A

\9¢ t=T
A



P——
gy = cfk-f’f{-cﬂ”g‘n_c

ot

G =l =S T
SRc h

The High pax RC Ciacutt as o didberentrator ¢

nthen the tfrre COQSﬁﬂ't_ﬂb the h‘?ﬂh Pa® RC ¢fsneaft

8 vesy v Sroall
4 L , the Cap crettps Chmﬂas VQLLd ClLLfCJ‘)le
Z U}PHJF Vo) appearc acrow-the Capacthos

arpl e \,ﬂoU:uael acmes  dhe

Co almosl dU +th

(TOQ'.E.‘L'D{ wi !l bo ne_ﬂb%f’lol@_

\90&&%@ acrd the capacttm - Then the
Custent 9¢ dobermineol e..n{'?mttd bﬂ the cap atflanee . Then

(_‘..DmP are ol {'O the

,_..-n.ll.“,

the cunrent
i) = ¢ d%)
dt
The OLL{FLL{ Q.?(-‘dﬂfll acrois ‘R s

o) = Re = RC dvse)
dt
Thue the output f propotkronal o the dastvale eh Input .

Y The h‘:’qfo pax Rc enagt adk as o Aiddeventtatn
prove ded the Re Lrme constaut of the Cioweurt S vely Croall
En ComPaL_f_j_TC,ﬂ wofth the +ame ,U_OLLLEM_O\ 8 -Hhe &\Pu{ gaﬂnqL

bo male an  apprectable ¢ ha,t--ﬂc "



_v"'uv"‘

S R g.;,-urzu.nc_a LapPacrtpi Cczflqu » when tH
?"]PLLE M?SE .0 Rt - im_n- s de—t—umsﬂﬂ H')E_ mﬁ'}ff’f’)um l[}U.ﬂ.‘L

tave *Cb”-"'bl-lmc‘j that- canbe d_f;zpﬂ_alded & the 1Y & ot io
enceod ay. ¢

fol ¢ drackeopal U X Re ¢, = PwW
P = 00d % 4x10°x 4 x10° =0-0d Lee "
e L = %043
BIs RPW Xx 004
S

A doyz Quae wave  § Heal £ an MPUfbid--Ca(
Aol ook e output wavefm wegles Hhe bollowing Cen

The Lowey 2db d&x’aouuemmd G [0 0:3y3 (b 3H2 Gf‘ﬂl/\li)&

Sel s Sfoce the Lpuges Cub —obh C’Dﬂ%ueocﬁ i Specipiod | bhe

amplitier acke ae an Rc bigh —pax Py cuft .

Cula

Gitven put c:bng{,uenuj +i =043
= CL/F = ﬂ/‘lo = 0.4 2.

@) hen £ =034z ! T =044

Time conttant Re = 4 = &L . 50y
&TT"FL ATXx0+3
RC >T
4 —tp. ® \d

il I ‘[‘\93 \fIO
V e __Jq\
.___._[

o il
A J \ka
J ’“/h/\! “w

VE Tv —e[t:Tﬂ )R \

= T













)

2 U‘@} ""Wﬁ-"m m-q@-" e

"Puw\ -Ea

’-”D M‘,ﬁz &E o




Ptk to peak value g dnput v =vi 4R = 15+ 4% = 30V
‘f' E?UZ' P = \’|"'U: % QDO

Njo.

= 15-10 4400
30
(%)

=S

Heo oo p = TfL 100

)

! ' 8339 = Snlulx'rL % 100
B %x1p°

2
fo'= 3333x5%10° - £30:567
31yl X100

Q f o+t &L.rmm&tﬁ(:aL Lopuane Loane whbote Ppeak—to—peak
tppreved UpIM QO high—pax RC Coaeust

Whete 3-db drguentf T Bt calculote ard  akebch

the olp waveffeum Lo the chvet two cycles cwbak tL the
peak to peab oukput ﬂmPchude tenoles Q%mchi ghate Cordftfone? |8

amPlir‘:ud@_ f av fe

C s
.-S—..—EP T_—['T 61 rl\"' T .
'S Vi
e R i o >t
| | [T
; 1y :




The trantCient rupmuzi&ﬁnml.“o

So =0+ t<o- M&Hﬂ '
the ﬁs—pmt fees t0 %‘#53‘ ;' AT

5 phsupnb dh-§ sedo

A %)’I kwcml 5 “"P “h’“““‘!“‘? ﬁ L :
P s e .
nq_. s fanas 30 st -

r}ié_ ﬂ‘)’m l,-fb

Vo = \{“,g -0319‘?&*
ety

)/



--vvaUUUU(IJd’m

r

Feu 3 <t L 3T, N, = \5 & =I1h)))ge

3 -
Bt C=ar |y - Vi, = 2-66a x e Vl)mc-; 466 x & 08] 0031

% = —0.3yc v
Ue = Uh+2’ = —0'3h7 +3 = 2:-65%V

g"l-ﬁﬂ-da —Qtake umlﬂitr. 5

Vi
Undl er 'U'}e ii—eae.itd —thate conditiens

the cpactin charges and deschargs
W

%3 1:1‘\3 Lame levels fn each :xiclﬁv o

Choce the fﬁPch fe g;_in'\n"et‘hﬂt‘ﬂt

P — -
=0
—QJ'. LLane wrave 3 \&
Ui = [y e ve= %
: el i .
ard vy =|%| te Vi= %
The Paal:) to pealy Value oh toput. =\
bene g — V = R = 4.656\
—T2)[R —0:0%] 0. 02108
3+%I)[Rc 948 lo.0

Vg i= —VN1 = —1-656 V

r vt
T ) L | - J'L\‘QL\" ’\ 1161h
rt‘;l.lg {to lef) vecbw e C"f) O‘P =V o
= 3.214 Vv
—(T _‘O‘C’C[D'D.:IS — O+ 20U \
¢ =il eC h)/QC = 1-656¢€ : “

| |

| ! ’
sg e - —p-uy VvV
Vé?‘— \fl = 0-s44



s bpnttant i \mg ln:%e. LR&-ao‘r)
e Cap m_?u Q,nd dtg(_hoﬂ‘ﬂu U&!ﬁ &Lﬁu‘ﬂ . The

R "._e’ 2L

tmd;mi-u» Fanstent and gma.-‘-s{mm Condittonws axe

_"
+ ¥
- “ { ]
3 AT
| BLCRG
i X -

- ‘j:-. L2l




_ ---uuqqqgéré/q

fra ‘t:'T, Ny = M -_—;\,"_"FT{RC E ol
t 4 b at = ‘260 % eﬂﬂmr 241y v

\.é = Ub-—joo = &T1:uS —1200 = 142 .y v

oL T ok gt L, oy pETYIRE

i

)

—T/ap
e/ ¥

At b=aT, 9 =V \ 204
Q= = T_ﬂ:nf-'l'
d o Ut x e = 465.199 v

¥ =\ + 60 = aKF- 439+ 460 = asc. 126 v
fot gy £y g %L s-aT) [ac
Bt t= at y =V = Ve ET/:IDT; A5%- 129x Gl 2230.8y V
vﬁ = kEf‘ —160 = Q30.4 —10D =1730.€y V

—T/doT —0
ot 3TLEL YT, ﬂb:vﬂc/’o = CIEJO-S*L{XQDQ_;;{LQ.% V

\Jo = Uh']‘ 100 = 41€: 38 +45D = Q18.-38 V

C

%eady — ot ot
df‘j (X ﬁapanse 2 o

PRI R
U ngf et Q{—Q_ﬂd%’ — ¢dako the Du{”pu'{— -_!_:__‘J{‘:_-I ],/iT___j

=0

LOCLV&b—m.—D T g(drr)rnt{‘;ﬁca_l, vofth \uH NE|

ot

Yegpect to Zuo \gomﬂe Ling bocause i T KT
|
the copacttsy blocke de and the ) 5. \/.V;IL
\

average value sf the putput ¢ © vollx - forels

~tRe
fe1 D’('&’(T, 'LQ():U’JGl

—T
~y e'1%7 . o.qe Vg

For ~T<t2ar ;G =N
-;Tfi]o'i ke
pE e = =3 =O0WesQ




for o symmebical quort wave Jnport
v, = -\;5‘ andi 1\g = =V

I
V, .._\é = T00'" ‘a.rg VA | --V;I =100
e A

5‘94“0?8 the above -0 e_q,mc&romj

0-90¢ ((dev+0.905 Va) =\ =100 t-e, —0.48 Vo =4
Y = 95 to18) = _Bayq v
Vel = O-CIO";TK (-':Taqq) + dop =hayqv

e
S Jd =R yg v e = —Ba. 19N

=
=
f

= 0-905 x 53,49 =UFHqV

ol
s = 0905 x Fe3.19) = ~Ut5q v

{1

b — = | |
(_2 TPfme conttant {o vesy) Small ) Re = T/46

Lhce dhe 4tme conadant fo vay gmall |, the capacitn
Chwﬂj@.‘l ang] d.t_qc,hcuﬂm Ve |

doemy o) peakse |
i

Y Sdast « The owtput s o the

-t




N—
ﬁw ¢ AHonuotow are  Yesfebque nebwoeks | whrch as,

weed 0 qeduce the amplitude ©f the toput ¢igoal- The
adrenuatot fs bm‘:ca_thd o poteotial dtvider mﬂ_rﬂ¢me_nt

Qe ¢heown below C%lﬂu,u_

Ri
-r-f\———-"*“‘ ' a;lf e = ﬁﬂ?ui \DDL&Oﬂl avdl
0P Dt Qg_ Yo \J‘n e OU{'-FUL{_ Od&ClOlO
. | s
i 0 _ ‘E = C_‘f‘ncuﬂ C,Uﬁ,ut"]t —
-‘Rr“’rgg
output voltage G = {R = O R
| 1 pb RitR
% :(LD\% = O.\%
R+ R
Whero Q= Ra
R| .f_p\l

btr\r_n, OU.‘L']'?’LLJC 'LQ_, Lof tirﬂeﬂ 'Ur\e, fnput ~EGO'H’\UL

woetde / the EﬂPuf S?aﬂal. %e,tg ﬂ’)u\b?PULeo‘ b‘d the wabio ‘o’

The@ﬂ,i-hcaliﬂ , the ujmrc,boiri’) 6‘4{) the ‘N’)Pul; g’lﬂq
bas Cbanadad oy ‘a! Lees

ol © (PT(JS envedl

alkbo uﬂb te CLmFU tude

The oattenuakes Cin ctl Shoumn above 18 Considewd

to be a pwwlg spate btve Cciaveult - Rut o Pfcu_&uc Hhere
exietc @ Qtna\d C&Patﬂcﬂ.ﬂu _C.L\un'ﬂna +he ezt sk R; ol the

sbbenuokes . The ebbeck ob the ety R4 +
Copacitonce i¢ Ahak t dighmle the *{““”‘L—L:“‘*—*’ |
Lumreghape. Of) {he E‘ﬂ[)u{ Qiﬂ”f’l THC g L\,
ebbect ©f CR  nosmally overcome by - '

ﬂﬂCﬁQ"‘-’m‘({ anc &de_nbuate Comrc:nm{‘fm

P}'oufdtnﬂ




P———-——*

—i!
So ) th a t“ompﬁ:‘viﬂl'?o‘ +a l AR

+
gty b |
al e nueabet , Q On.')mt'-ljm_ c1

\Otf— -'p\ﬂ, Ca \9D
fo Pu-l_ ACYONS Lhe  stastetpl l l/

— B —
R2 and e value % Such

{bal R1c1 = Raca

The undestsiable egpeck of the dtctstbuted Copatttanie

----..’??9?95‘.&

€8 Canbe neutvaliceo ard At elortfon Sy (_.’.%’C&ﬁal wawekprm
P*\'e_.ue.ﬁ‘ttn] ,}:F Ri¢ ':%%
prooy ¢
@) Ot E=loT) te Emwd!’.af@h\r arhten -the fﬁPu‘t _Q‘fﬁlﬂclL te
QPP lted | the Cop a cttete acke o Shest crseufte and hence
the areg fetpas 90 out of ctncuft:
The capa ety opek Let'q) 7 ‘*—C%% _°+
Aoyt tolpops ohagel thk 0] ol Lca
© t
denokes -the e Qe o9 each Copacfiet wﬂm) 6 \JDU))
ot 'E:JCC.D:") S we bhave q = G
In (a,v,\muo\_ q’o = G\, Lot) ©y) N, Lot ) :q.zo)c;
Al \95 Lot} = C'L 4 Ay 0 = a4 L]
Lo e.Lot) £ _C(,j.; %[q i &
% ot) — (_cwq;, ]
1 Cg,
CoHPal aMepuatien, = \%0T)
Iy ot)
= % [ci =y¢lic] —0)
C"’DECI gt CQ Cl =k Ca
cacy

1898 U\.J



T vererrrvyyyy

@ Bt Lo, stoady chake hai bean suach] - The Capaciz

acke g open clraftc . i R1 #
twe bowe oulput Yy = TR, Qfm@
Cunnent { = Vr(eo) . hJ‘L f ;L'
Ry+ %
Uolo) \r (o0 ) P
R+ R
\p(0) L
Vi (o) Rit R,
Nese 0ot = {fral it enwatton
g (20)
RRa — (2

Praal aleouwation =

R+ Ry

fer Eomptﬁﬁa,ﬁ?m‘) tp be ComPLzh‘; , e ews entilal Hhat

foft9al altenuwatren = froal atteruation .
C1 = Q:) “bromy D &[J
ChL+ G Ry + %

C1RL + CLRy = CAR+ CaR,

CI1R1 = CQRq

1hfe condi-tren enables us to Yk ualge

[f*w pmd?ca[ mﬂfa._nuakm dﬂmf{.&b

1.&][@ as a balapced degcw%(au

f wilid 80_ :




O uocque PQ)A_D_L

l 7 To Scope

cot &n the cinaft, '_ .

the ,Q?%rml_ ot o Po
COﬁﬂad‘ed tp the

TO weatuse
o +the octfllogtope L

E?.ﬁnaL Paf.rrf; Mo&ma[ﬂtd the poﬁqt ot cohich 'H)e

the ﬂWPUt %:umfna.iﬂ
,cicinal. 7

BRI ot come ditctonce T the octlntcefe
Yoapenolt and &P the _Qi’fa(‘\al appesss Gk o \—)-‘.’cz{h taped ance
level , o shtebded coble & weed o connect the «"—Fgﬁai to
+he 04 (tloscope The ,Chgddiu.ﬂ & her_ceerswud &y o case
Lo teolotn khe Bsput tead —om otray breldls euch a¢ thece
-—Pfum’c RIS (ne. -The (;a,pacf-tcmc.a 2eon
coble may be ot high at
of high EmFch copacttante
ek r
make Aaftrbul

Ob the onex
Look.tng toto Gewenal ek ob
+hte combtnoakten
bigh output Lwp

qo0 to Am0PF -

‘tmltthﬂ/. ufth the
) modre &k EmPo%tbLf; ko

_--‘..“‘

Jounce
obLesvattons oh wav ehount A Pmbe A embhd , which
pumfte the wte o Shielded coblo and  gkell keeps +he

Copattantt Low -






















