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An osdallalez gqenevakes %xaquégc—,q (R ;‘homd be

noved Yhalr iy does not cxeale enevay, buk ks as ene¥gy

convea¥en, 1k 2eceiNes e, ene%o,\j and changeg it into a.c.

— " enexay of desived -Q‘dﬁ'.:quehc.'-j _The fyequency of oscillakions

depends upon the constants of \he device,

Aldhough an alfexnatoz F*so—duc_e:; 5 NUSoIda) OSGIG-

Lions of 50 Rz, iy cannot be called an osallatok , because,

,..--—"-_'_-_____ 0y - . A
© ciy-an alkexnoko 1S5 mechanical device having yola-

+ng paxks whexeas an osdilayos.is a Non-204akng I\ -

reMeoNiC- ARV CE Lo % 23S by

“hy an atsexnakerconvexys mechanical . RNRYIY I bo

L a.c. enexay while an. oscllafot convekls d-< enexay into

¥

Q.-C “eNLXNY:, g L A SRt B b ROV S g . P
)y an a\%e‘sna\ro"z can Not pxoduce. h\gh fvequenwy 0su-

Cjlarions ohexeas an oscil)akox can pxoduce osduilighions

©xanging fyom o fewHz fo.sevewal mHz" :
Althoualh osdllalionsitan be pyoauced by ngeha nical
Jlhaeviees:, buk eleckrenic osGnaioxs have Ihe GCollowing adva-,

ey

o nhreaadit =0 bagmukion oD BYe S60E fiind TE e
TGy, An oSalakex As & Ned-xovalisg device .\1
EE 410N ¢ o nas lonaer \ife i ooy TR et + Clpase 1.

iy The opexakian of the osdilalex is Silent

CCiv) AD osdllaloy can Produce wavnes fom gmaly (20 Hz) ]

o extxemely high fxequenty (7 1tdvo MHz ), L il
I (v) The fxequenty of ascillabey can be easiy changed.

vi) 1k has acsd fyxeauenyy skabilify o, o l

(i) 1k has vexy high efhicienty . 7o Oy = 9 J
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. Smusouda.l e\ecwaccd osunahohs can be ot *rwo xﬁms
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g 1 Damped osauqhahs YL T i

<I> Dm'pe.d osciltations -
“The 'e\eckxical osdllaions Lohese ampm—ude qoes an

—
—

A eorE S\t HThe axe. catled damped SSSalisos . E.;f‘

' shews wavefoxm of damped elecixidaloscllalens. The elec-

Cigica)liggshem in whieh these osdilvalien ave gthe,;mk-ea has
: o losses andisemerenexay. 1S ost duxing, each escintqivon,
0 ' No enexay is psxovided fo compensate for Yne 108585, sothe
\_] ~y> 2 | o.m\:\'t'ruc\e.a of tbhe genexaked wave decxeases Sgo\du{uw
\1 i The Q‘se._qu.e—t;a_ c;i’: osci\aions 2emain uhehanged. since it
:| ;elepend.s wpon Hhe cca.ﬁs't.a.h?rs af the eleckxical sysyem, o
| o Lu> Wndamped oscillations. » 1 o
I -¥ L The elechvicad os-cin.\a.\‘-‘re._ns whese amplitude ¥emains
B constant wikh Yime axe called undamped osdillalions, Fig?
: | Shows uoave.l}a:xm of undamped. elecksica) O%f-i.‘.\m-.a‘ahs_flﬂ';f
:' ough the elecixical system inwhich these oscillafions axe
\_1. being genexared hasdlse \osses buksome amount af entd”
\( ey is being supplied to ovexcome \he \osses . conseql-
\1 | e0kly, rhe Qm‘p\‘{kude_ of the geﬁexa\-gd wave Te__ma,fﬁif/
;’ cohsk-qr-'t. AN -oscillate? is 2equived Lo brbducmdqm;f,
7__ ped e\eckyical oe.c_‘ncxhans Tov. uhhsmg In vaxious €&
T—_'ﬂh—c%romcs equipment; o
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* oscil\akamj Civcuid
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A Ci2cuud whieh P¥oduces ateckncm 0sci |

o Ao °‘e%_‘°“e‘c‘ \:“e“ue—“uﬁ 's known as cm cue.c.\\\qﬁrn
£ C,H:’.(.L.klk o2 Fank. Q\\C(_u._;\— y ; B e

—-"-'-..._.-

Hahcng

A enm\:\e, osu\\q&o\«g C\Yc_m{- consssks oﬂ’. < 'C.cu‘:qq_-.

tox Ce) and \ﬁc\MQ\-Qﬁ(,Q PYST AERTS pcwm\ej % Shown B

i0 belows Fig. L vms e:\e,c.\—mr;cu %~1E‘rem can pwoduc,e,

eleckxical oscillavions 0? Q-Qe,que_nuj de’ream\ned by

Fhe Values of. L Omcl c suppose_ Hhe CQ.\BQQ\\-OY is Cha-

29ed. fxom a d.¢ seuxce ms‘ch a \bo\cwd—\;s as sho"wn_m _!
Figsa. / 4.4 T, 5. - _i
'/.,-5 et s c
. - - . & 1

. '_...H’ ) jf .

+ |- ’ _' ‘\ i oy K flr L3 _.J_-_
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i 3 \\.l T‘!—v'r &J W - “.\_:"::; ’
L QY ST ERFES TN I f 2EEE1 T o £ Glirigdly :

CEon o e Vi cRiert - 0SS etMlakee Cizcual

27e) Twbhe polsikion shown in LRk s it

- eapacitoz has deficik of @lectxons and the \ocwer plate

hagiexcess . of eleckxons T‘r;e/z.é_%te;,xbwt \s-a volfage

Qcxoss the capaciyat anad the capacitor has eleckvoska-
Horeosxad 2oz | _
Civ)-idhen Swikdh. .18 closed .as shewn in. g L <b), Hhe

3

S capacibor will dischaxge Fhxough induciance ang the

- el\ectxon Llow will be in Ahe diveckon indicated by Fhe

axxow. Thig cuxvent flow sebg up magnelc (Held asound

tHhe coll. pue o Ine il‘\d:i,l._c,{t_\iﬂ_ a?—ﬂec)r', Fhe cunzhent bualds Lp

' elowly fowaxds a MAaX | MUM - Value, The civcuwid cuxNent

willhe Mmaxicmmum when Fhe capadibes 35 fully dischax -

ged. At ¥his inshant  elecivoshalc eneYay is ze¥o buk

because electsan MmoHoen is axealest the magnehic

- field enexgy axound the coil 1s Mmaximum. This is shown

i in Redck). The elecivosfalic enexogy acs¥oess the

aedlilieud willl ballI‘SC
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| cabacitor s complelely con\fe'ue.c& m’ro m‘*%ﬁﬁhq ' f

v field enexay axound ¥he ey —

(i) Once \he cq\sqc\\—ev is c\\f:uﬁhq“"-‘s@-d ’fhe- ”W‘am; “‘1

He fleld win becjnn ’i—o cm\o.pse cmo\ proc\uce 0~ C-c\-kh\-@( |

|

Llemf Accexding Yo Lenz's \aw, Fhe counter e Mg, w\\\ kQ&P )

H-\e. cuxxent Uom\hg_ an \»he_. sqm& chwec;\-ae.f) The ’ZQSu\J, .

s Mhal the c.cx\-sqc.\_k;cw \s- Bow C‘.hc\\:ﬂ&d With 0\5\303\&-@ 3
FQ\Q‘*C\\-H-HI‘_";;.;};% up\:c/_i p\q’re °¥ Q“Y’QC\\‘OQ f_“'-‘iq-\jva iy
rand \owex plare Pos\\—\v& as s'noub(‘: in \-— % L E?_)_ T
e —

Gv) Afde2 the Cc\\Q‘PS\h% fierad hqs h.ec,ho.xged the

capacifo Now beaql NS Yo - e,\\scho:{cae c.un;\ce.n’r now S—\ommj

in fhe opposite dixeckian.:Fig 1 (43 Shows QQ\DQC| YoA "““‘j

—

d\sthqvaea ans\ Maxy mum cu‘t‘(eﬁ\' \Homung

Mhe sequence oﬁ. chaxge and dischaxqe Qe.suwg in

alteanaking moken o} electxons o2 an oscillaking |

cur2rent ., The ene2gy is alfeznakely stroved in the Qlec.

e Sieldae$ Abhe capacitor ;i ¢) and: fhe Mmagndekic feld

e dheinaduchance coil (L), fhis inYexchange of enexyy

o lbekweent hand € 1S Repeakred oves and again ReswWiHNg

Scindhe pyoducHan ofoscilaNiong

The fxequency of oscillaons 1n Yhe Yank cixe-

ok is A ekexmined by the constants of the SNCwif L.

'L and C.:The’ackual fxequenty of. oscinlaions is Yhe
raesenant fxequenty of the han\ Axcwy aiven by

—
-
P |
- ——

J,.L_’_..— » - L ) s ; 1o vy -_.E..‘_, . . e

1t is . c\eal. &-hn-\- &chumncy of oscilalions in the

_\

\ \

! fan\k cixcuwit s invexs\y:. px'apc:‘f\—\oﬂm Yo L and C.
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Pos vtive Feedback Amplifies . osql\q}ot

‘qun‘axs‘rofé_ amPp\y

Fiez With pYopes 'pos.‘rwe: Seedback
‘can ack as an oscillalos L

ifcan genexalte c:s.uucelnons |

wikthouk any extexnel sianal Souvce. Fia, 1, shows Q,ﬂ{q_

Neisted amplifiea woin E; os\\-wc feedback.,

\20

7 : ‘f). D —["_’;' T — -‘-;n,‘
: o ﬁ:m?i-mﬂiaﬁ ';L'"T‘ ST P, (\\\
ey, L4 v |
: ; owE -1
d/}l“ .-[ i
2 i 1 i -.L" i
\"J.c
i { FeepiBhce
N, A NET o R e
= % o ' : 130‘1*. 5t o
~ Fg b/

he p 0_'«'5‘\.-31:\\@; feed bac:kv-' qmp\;.ﬁ-{a«z S one },-hlc,.\— Prxoduces

a feedback voltage (V¢) Fhakis.in phase with o¥iginal

inpud.signal. A phase shill of . 186" (s Preduced by the

CodampPlifier dodothe Cuvkhe2 phase shifl of 1o ys inkxo- !

Aduced by feedback netwoxk .. Nence Yhe sianal v shifl-

ilead bsr-_'géb?. and fed to the inpld L-e -terdback - Velragqe isin

P'hqsg with Yhe inpuwy signal. ‘ s

When bne swikeh $.5s open Le Fhe Inpud signal (Vi)

is Aemoved. noweves, Vgiis SKI applied to Fhe inpuk

signel, Vg will be _cxm.'pliﬁ'-_}‘t_ad__ and send ko the oukpul . The

feedback melwoxk sends a poxkon of ibe oubpuk back

‘o Vhe inpui—. Thexe_q-mre_’ ‘he amp\ii—ie_\;’ necewWes anokhex

input cycle and anorhea ourpud cyele is pxoduced . Thig pxo-

cess will conhHnue so long as the amplitien is Fuyned on

So Yhe amplifiea will Pyoduce sinuseidal subput wirh

ne exheynNald s\gnal . The Fo\lowoing po‘\ﬁ\'s ™May be Noked:
Ca) A Avansistor ampiifier with propes posiyive

Leedback will wosk as an oscillakol,

by The civcwit needs onlyg < quick yxiqaea sighal
osci\l\akhons

‘o stax} Fhe osal\lakieonNs, once vne

SWHHWSC
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I.l‘"";f"'.'ln't‘u_. . #,3-,‘;';\; 4 T 1 1 & *

l hcwe, s‘rqr‘re_ot ﬁa eac)re‘sﬁod E\ﬁﬁﬁ-'l souxce is ﬁf‘;%_c_!ed,
L conh nuE&?'Cndo.mpe.d ) owkpud Sxom

- L) - To.gqe
Yhe c:'\'fc.u-\\- Fhe ?o\\oumﬁg coﬁn\\hbf) “‘“‘-5‘\” bfi 51’*3_?-1_?_._&

—_—

O A .—_'L_'
N v}

u;he'le,“- A, = Volragqe qain of cs.mp\ii'j'egwi_t-hawﬁ
SEe.eC).bac\q f'r\mc.Jrion

;; s =
This 2elaXien i r:,cu\ec} Baskhausen cn}enon

—

—

# | Baxkhausen Cx iYexion
Rackbausen cxirexion 1S ook, Fo PTOc\U«CE’. conti -

AUoLS undamped osdllakions al the oukpuk of an amp-
| 'M‘_‘eﬁ %Be. ?os&we_ teedback. should be such Hhalt

once this ccn'cl-.hcah sa/sex.in the posikive feedback

Qn’:‘jphq—\eﬁ, continuous undamped osallahonNs can be

A |

oblaimed. at the oubpuk _
L The Volkage gainy oi Pos‘ Hve S—eedbm;k amplifiey

1S giwven by :

o ! Wl T A .
8 —

AR MO A = L e Ay —> oo

-
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* Colpitts oscillato2

PRI B . \ IR W)

i T Veqg

v ( J i

A 1:_: '51‘} Femnoke
R, 2 b ctranes .

\ = - ! |

‘_‘____._..-——-—— - "__}i | J \’Of L
\ ; & ' |
e e e & (N TR 0 B R

! 7 [

N %_ - L: 11._1 % ‘ al
J FaZ | i L - |
- ] _I_ =

3 : "'R‘;; 'CE': i

“‘-—-""_. L = : *"_"' -—L - JJ

i c Bg. L s COipits Oscllakos. v e «ors "t |

3 ‘The abave figii shows a Colpitks oscillaros. 1t uses -
- v hwo copaciforxs; adnd blaced ALYOSS a, coMmmpn iNnduc-—

f fox L and the centxe of the bwo capacitoxs is rapped.

i The Fank cixcwdy (s made wp.ofs LxLrtnd LI The freaw-

ency . of oscillakions is defeemined. by the values of

-i lcy € and, Liand s given by:

hes b 2 ._ I B - ey |

‘ wheae C e A e

Loz, . 5 G Cy

[ . Noke Hnak ©,- S ~L is adso the Teedlhoc\ civawd) Hhak :

~—__ P¥oduces & phase sy of 120" f

~____ | Cizcuwit Opezation

| lWben the civcuit is fuxned on, fhe copacitovs ¢, and

m\_Ji a2e chaxgqed, The capaciYo¥s dischavge Foxough L,
}'\\_\_s_e’ang wp oscivlabons of fxequency chetexm™ined by
~—_ | eq’ (1). The oukpur voltaqe of Hne amplities appeays

m~__ Ac¥0ss ¢, and feedback Veltage s developed acxoss
' €, The Voltaoe acxoess iy is 136 osubof phase itk

— S
SQldilieu wiudl udIiioC
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F\q. 2. e e 4
e — A
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T AT -
- J
. U S,

PR —_— T S |
. \ g }-, 1 \'}--
F\ D |l oo\ﬂo‘{;‘\_ L Q/‘
i d_ﬂn_.. |

1+ is Qc\g\fk—a see W\Qk \fo\\-aqe feedback ( V°i+‘l<ae,
ac¥038 €, ) fo the Yxansistor provides positive ?eedﬁ_‘
back. A phage shify of 130" 1S prxoduced by ¥he Fran-
sia¥o and Ffuxthel phase sShify ;:T._L%o"-{s' pPxoduced

by the Yxapsistor and a Fuxihel phase shify 0 1a°

18, produced by & -iC, Voltaqe divideld, 1 ¥hnis way

| feedback is propexiy: phased fo pyoduce conhnu -
Foaug andamped osaal oM, s s Sad Fos s
Feedback -Exaction ¢ m) ol
‘The amount of feedbadlk voltage in Colpitts oset--
Watos depends upon feedback frackion ™y of the
'; cizcwdk. Foi Hhig ciacuil .

Feedback fxackon. v - Vf
V

'~ Vou_'t
— Xco . &
< Aey B
- e
—“qu !

dcdiineu wiui vamSc
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s oo 7 Ahe- Naxheys oscilakos 158 8 Tmilax Yo ColPitfs osdcllayex

Swikh mine2 modilicalions. - Insiead of using ftapped capa-

L e¥eXS  Awo inductoxs: Ly and L, g2e paced acyoss a

common cabacifor C ang,ibe, cenixe 'f'ff-ﬁ‘?ﬁ-, jnduckexsis
A\ E : A - il i i i i

fapped as shewn in aboye Fig. L. The fFank Civewid is

made o of L, ; L, and C -The Fxequancy of osdillalions

s dejer™ined by the values of L, /L, and C and qiven

by . B 22 A
o S : ¢ 7t S — L
¥
. Cloy
‘ whese e & A iy ¥ 109
Wexe M = mulual inductance between L and L,

Note khak L, - L,-C is «aso the feedback nelwork

—____ V‘nhok pyevides pyoduces a phase s\ii)} of 130"
\\_\_ Cincuit Operation
When the civcuwidy is Yuxned on, the capaciyor is

ehaxqed. Wihen this capaciker is fully chaxged it

c!isc‘ncorcﬁ es daxoualh coils L, and L, seiring wp osal\-

aliens of Sxequency dekexmined by Rq L)

aedlilieud willl bdlllSC



The, c::ui-?'w\' Veoltaae of an ‘5‘~"“5‘!5’\‘q“‘e)2 C‘PPQQ‘SS__?'FF_QS% )
F sk : The Voltage awxoss “*

Ly and Qeedch\g \Jo\\-qge acxoss L.

5 —
__'_A"P"\“;_Lfao out of \aho.se, wikh the. voltane . deveisped agmals

—

F“z-'z. ® Fepdbad«_ C’quw

QR TR \JSane

1) 1S easy \-c; s ee Hhok voi’rage_i}eedbc\c\c

qc_xc.s,s L_.,_') Yo "r'ﬁe. rxans\syo2 P"K'—'&V\des paS\\—Nﬁgeedchk

A pPhase shitl of 1s” is ptaauce_d by Fhe %xqr\s\s\—eg and

a fuxiher phase shitl of 180" is produced by L - La Vol

age aivide2, Tn this WAy, feedback: is pPxopex¥ly phased

“to ’pTce\u.C,e_d conhinuous. undqmped oscillarionsg,

' Eeedback Fﬁo.ct-.on"cm 5

3o Raxk\ey oSS C—\\\Q\‘OQ Hie Leedback Vol ‘-Q%P_

' ig acxoss Lq and.cukpuk _Voﬁl.%qg_e_h is acxoss, Ly . .

 Feedback Txadlian =

m\r — 5 = XL-‘L . ES e
' Vou{ . XLI
- 3 p-l—vz.
L "
e ; : s
_('L_.- > j
LAY - L e s .
/ - o
o _ : 1
2 /
JEonne | S — ...
— 125308 290 252D
EERE—— -}-
e e ——— _-_-_-_‘-'-..-
IS — _-_‘-_._-‘.-‘_-‘—'-1
______ e : : = I -

5 T 4 (-3 ¢ ! 5 " ? - = .
LN A8 g T -3 A e - I.I'_,,n-i_r,’_._,‘q.-’ [‘-. 2.2 -J‘-F?

S0idIiinieua witll bleSC



*\R-CNGwo-z\g sheliisam 28544 S -

A pPhase 5\‘\\11( cxgc_u.-._k consists oi an R-c netwoxk., Ey

5 . A % L
B €™ chows a %ma\e E'a-e.c_‘cr\of‘} of RC neywo .,
, = M
b = C
N\ ; P “ N 3
4 |
\/’A ] ~ | |I | [ It —
T : : J{ﬁ"
t i < AV T z &
LRy - RS 1R
- <
\;,/,_,—7 = ;
g SRS N DR i i’
“//_’——_-_ - . _._ I--"'_ o, _ : .
\5 Fiq L il Rt
S e ' !
. 4

F'&'Gm *’he e&em&n\'&'&f\j ‘\—‘r_\ﬁgw c# Q‘EC'\'YiCOJ ehainﬁﬁ\(—

ing, ¥ can be shown hak altexnating veltage v, acxoss
R \eads the applied Volvage V, by ¢° The value of &

r depenNads upoN Fhe values of R and C. 1§ 2esistance
CR s vaxied s the value of & also changes. 1% R weze
oxeduce & Yo zexo '_\f'i'f win, be. jead V; b\f: Qo -d.e. d = 90,

! CHoweves | adjusting Rofo Z2¥o wouwld be impxackicable

v because it -wowddilead fo-No Voltagqe acxoss R.Theye -

: »?o*ce-- in pPxachce R is vaxied o such a value thak makes -
2 ey Jk-c,\e_qd Vi bT §0 ‘33 ws OEF2532 D8 Gend O i
o FigLn rshows ks e Ylavee secHons of RONeWo2 kK,
' Each seclon pxoduces a phase shitl of 66" conseq-
Centiy o fovad phaseshit) of 180’ (e produced Ve

‘ Volyaoe \Iq_\_e.qu The Volraxae V, by 10,

S | Giood frxequenty syabiliby: and wayvefoxm can be

_ | oblained fyom oscillakoxs empleying AesiskHve and

/,\_\_\‘_c:a'pqci\-we evements . such awx\s.\ﬁ-fri-awsj axL, ca\led R-<
102 phase shith oscilalexs. They have the addilona)

/_\\_\__&clumw%qge_ Hhak daey can be used Loy wevj VoW R—xf_ﬂuev

/;\‘_\'_ﬁc.\e.s
/?\\_‘ ol i T e ""-| b= Ll B

! - . ¥ ol - EEy 5 g - = i ;
1 s ! ' F - L] r
/ " (] 4 i ¥ 2 - . = - ;! &
W
| - = s -
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- "'.: O ".-'.b '- :-_’_l" s A oy
% Phase SWit 0scillalbe? % Bt ik | -2 %
~ *Nee 77 '
R =
P 1 : _j |
A . —
— " B2 T
i - i i e S e |
. - ~ - --r—-— i !
| B ; — g —
NS — \{-——- ——r-—:.J - A
- CuF g K | o LA A — R e
] 1 | 1 !
o | ] 1—":__(4\ BN EES—————
8 = J i 5/ Vour
pS 5 S  — — 4
J S é : 5
Y PO SO A PR s SN B
[+ oo [ )N e g, T
S R W il o R :-I- S — 4
g N ! 2 S L.. -_———-—-—-—--'--‘"'——-'-:Jﬂ._,_______
Fia.1 Phase shift 0sdialut J B
o _ s
| L
* The above Fig.1l 'shows the C.'I.'G(.U.l"f of a ‘phqsa shift
_ osci\\ako2. 14 consisks of a single Yyansisyol ampli-
'h S
i fiez and a R¢ phase shitl nefwo2k. The Phase shitlt
'\ﬁ = ——
§ neywolk consists of three seekons R ¢, , Ry, and
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— Advantages

: (s 1Y does not 2equize txansfoxmexs ok inductoxs,
— i) 1¥ can be uséd Yo pProduce Vexy \ow Sxequencies,
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AR ¢iii) The civcuil pxovides Qoed Frequenty syability,

Disadvantages
cid 1+ is ditficudld For Mhe cixauit Yo shagal osaVG -

Lons as Yhe feedbacle is Qenexally small.

i) The civauwil gives small oubrpuk.
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