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tunne| oiccle .

@ OJrrm¥ contvroll ed non_Linecor resisto-
vt = 3(;.(4;))
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5y aleng each Line .
= Tt i s | %/ IM |
/ L=V | . diede
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' Noafinear Resishve Ciccuits : ‘ w

_P"'_O_C_L_&__“___ —rh-t- diode is a "}UJO -‘-cfm‘ur\a_Q/ nNon - &n_eo\,r de,\/{c&

Ahat presents o relatvely low resistance Fo corrent FPlow

in one direction, and o re\o\H\mb l«\'ol« resisicnnce ia Fla
o‘:\ops\k direcan.

Dicde is wonN-bilatenal .

ldead Diode: The deal diacde

represents no resistana

40 current ’F/D"’) in ’H’\a Foru)ofc/ O‘freC‘Ho/\ ane o fn»f:,‘n{-‘-e

in the reverse direction.
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Series ond Parallel Connectans of Ideal Diades, Resistors
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. i e,
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Vo / ~R
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5) A &/
Skcjn—khes?s (Use Volead Diodes, . Resistors and Conston} Sowrces)

Brealk fPoint:

(=0 and VYp=0 €xX : "Lp We can obtain this v characteistics, b
D= b= = /‘/ﬂq_ addi 9 +he velteopes of e ; s‘:zvt
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AL
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[: =0 \ S D
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TV here are fwo break points,

ak —2 volts and ot 2 Valh.
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Diocde HPPQ"‘ cations:

REC‘HK'el’s, ‘ﬁl’”‘e/s/ wave s‘kaPir\j circuits, ete.

Recﬁﬁer; The nen-Linzear choracteristics o,c o. diode is
usecl O\J*‘Una-’“® cvrrent iato un'ldn'reC‘Héf\aJ»)

but Fulscd\g current in the process called rechification.

Yo convert
Half wave rectifier:

-f—Vb—l -+
R

Nowt
\

Vi) = V.., sia (wt)
N

@

—

Noce<s L ve)>o0
A ssume. * e choc!—l— is on!

VD:O/ CD: CR: an(+>> o
Vout () = Ven £t ) R

Since “D >O, our claim “+hat
D is onN Z>Ju5+ﬁ—)cie¢l(

-
v :LSU‘ ()dx =0
2) T« +£<28  y (£)<0 BN N o T
. £F: iis]
Assome the cliade &3 oLk V - | : J\'z\JN\
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G vur cloim that Dis the alf-wove rechified
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owtpud \19‘4‘0—8,6 .

Find Vouk and Voui,o\vs'

S

Vm 3.\"\(&")

Ciccuits wth a que](e Non-Lineer €lement:

@

Nona-Linear element has a characteristic:

T < =3CV)

From Kul: E=RC+V = |E= Rg(v) 1V
B v=tf©

('po'\cai b}as'ug

elrcuwit)

et st Ao s

= |le= R -i-—;e(iﬂ
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E= Ra(v)-ﬁ\/ = R( +V
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¢ o o) -
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é For R : = 6_--__\_/_ — —~\i+ ,E_

S 2 g+t R’

1
| v, ’E > v ‘s

Line is called +he

* The inbersection point " | cad Line"

= OIDEIQ_‘bth) loo«'.ni'- Q Po’.ﬁ,‘, . 70'23-@\-‘— Poin+ .
Load Line 3mf;h;cd method is used much in prachee to

determine a)ogracﬁrl? points 97C non- Linear crrcm—\_s) because in

prochce, most of +he non-linear cireuit Ff:lo'ahi cannat be

solve d ma,ﬁ.jh de‘ ond YL
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elenent is

of o non-linear
S/Ne_n as o measvred

curve .
Example: \n  the above aon.lincer cireud E=lov, R=(005
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L=
o

y v <0
ﬂ fes” 2 .
s55J V/>O :
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Solution.
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Solution: Remove the noalinear element ond Oﬁmol Ahe
Thevenin eﬁu{waiw\‘c O,F +he resk o-p“\'.“m L(rtui‘\” : TThen
RL ounel Solve —)Eof Cﬁ M‘I \/E, g(r\a\.«a—\tj) re‘alac&
the nen-linear e_’,lefne/ﬁ' with either o von't%t sourcd OJ—-

ctonnect

o current sourece og volue e, ond  solve

volue \/@) or

/S‘or t in 4Ahis aew cireit.

?_&Sf__‘_‘ Find 4he Thevenin cclu{vale/\4 cireait |

Rn= 2/ [u+(273)] = Ba

|'$/c’5'l-

e |

i

5V = Theveanin Ec\_

Step 2 ‘
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=3 e N> 0O tE 02N, ‘
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_ 13 2
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Vo= 4.22V \/R—.—Q.’qu\/
o> © X

Ve €O
Ce=0.03x (4.22)"= o0.53A
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Joufct !,

Ne = L.22V
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M -
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Ly - E,=2.% 2V
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z
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1
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Small Su'@nal ‘ﬁ-m,(ﬂsfs: A

A ciceur wilh a DC source and o Hmrz-VaOif(j fn/m—d‘ (ea. a
Sinusoidad  wavefsrm) can be a\f\a{jacd loa using smell S{ﬁna"

0'\0{75\5 ML'HM:C‘/ { thae Maan‘."\)cu o( ir\Pc.d (or Sfﬂv):o'\e]q_’ ,,anod)

is 5u§f§'cien+l-a senall .

25:6—{—25 where ’é\$,<<€

C:aC\l)
et 25(4:)_—__- Vi cos wt .

Then,  —Nu ¢ 2,(1) & Vm

onel

Q—VM s es S €+\/M

K The achial cuorrent and ""H“a“ vary
os o funcHon of +Hme in the
f\ei&\«barhood ofF the ot:efo.‘h'tj Poin"‘, Q

e;=Ri+v = R@Cv)+v

E=R4(%)+ V%, o :dwo)'

L:xPemcl current  in 'T‘a.d\or series about Ng ¢

- 2 A2
g ) dg ~ t d79 (VI
L_ﬁ(v)=scva+0),36vo)+ o —:;‘*' 20 dyr vy,

I, %

(&

A

: «~
ey, =€ 4 €4 = R (T, +7C) + YotV

~
L= Sl‘i Q -+ L\l&vf order -"Vms
v S eree” T
v=V, neaaeiaié [4 ‘.
delin o cl‘g 5 Node Hhat this (s the 5|0Pe
efm.- 3(\'\: T\I o_j: the choracterishc O_p he
. N =Vg nonlinear elenent at the
~ N operaki ] ‘
= <L = SM\/ P "\j point

Now thet e

e\am.a/\t/ wWe cen use Sup erpos thon.
R R
. M—,
S &
€ 5 Vo é\j SM ~N

OC cirewit AC (5ma,u-s;3a‘u.) ceonit .

@xwe\z‘- \n the obove circuit:

E=toV , R=\00st , B,= s}~ (l00t)
L= 170,03\/2‘ , \I?o
& v <o

Pre\/ious\:)/ 4he DC circuit  was satvad : I, = 2._.20 mBA /\/o
N°“—’/ lets =solue the Ac Po.rf:

@

used  a Lineer AﬂOKOK\ma‘E\'cr\ cﬂ[ whe nan-lincor

. e
Hm= & \ - d [0.03v )l = 0.03. 2V, = 0.4% = |00mz2S
ARV, dv s
toost .
*i‘" {= J_Q—"é_s:_f.sm (oo +) ) .
3 (E o5 sio T
- T. 5 - q.09 sin 000D (mR)
10
5 /_'\/M“_—_A.'—}":_)_-)V
~ .
3 V=V, +3 = 2 40,0909 sin(iook) Velts
° E) N Vynz 1535V
. ~
t= Jo+ L

= 250 + 9.09 sin (100 t) (’Y‘A) “ Tenax= 92.42mA
3

NS T = LU mA

“To make a c:m‘oo.fijon’ evalvadte v
R
P 2

€ max = 1V 210020034 V

when €5 4y = 1V and

eslmfn = C) \/.
s,min 2TV = 100« 0,032 4\

Ly (] 2
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3 3 373
2 v=l :}55\/ -QYMax = V:I'SQB\/ ——DVM«
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