
3/4/2019 ( Mon ) f  = bolts amplitude

o VH ) -13.110 . sinful . Got ) f= ¥HI Vamp

Vrms=J¥F
,

T=¥s
Vrms vamp

=)Ftotdt-
-

T.fi?zosFzoI)at--J6#foeosFotTdt--J6oTo.t-snFoeT

=) =uo V



° Review .

- KC L
,

KVL

label

1) v 's
,

i 's

write

2) v - i relationship of each component

3) write KVL ,
KC L

4) Solve Kul , KC L t

Yi
- to - e

Req p :
, RI Rz R3

- Voltage divider : resistors in series⑦T~→
- ~ -  -  '  -

):XVi RI Pl Rt
- = -

- = -

K Rz Pz Rz

Req = ? Ri



Current	Divider	

q  A	node	with	>2	resistors	and	a	current	source	in	parallel.	
1.  Element	rela/onship	laws	

2.  KCL	at	nodes	

3.  KVL	for	loops	 16	

a

•

° O O
4 LZ

0

b

io= - Io ⇒

V ,
= ii. RI R2

i ,
= Io -

Rit Re
" " " ""

) i
' =Io¥t

I o

node a : iotiit iz=o Vo=ri=vz= -

IT -1¥

L , : - voto ,
= o let IT -

- Gi
, ¥z=Gz

,
Y=E=q÷qz

Lz : - v ,
+ vz=o R : resistance ( r ) ,

G : conductance ( Yr)



Current	Divider	

q  Current	division	
§  The	two	resistors	divide	the	current	I	in	propor/on	to	their	
conductance.	

q  Power	into	each	resistor	

	
q  Resistors	in	parallel	

§  Equivalent	conductance	

17	

I

l

I
l

l

¥
Req

T÷=¥
.

- iii
④gregIo ? GI

P
,

-

- h . it = Ii
,

pz=vz.iz= -

CG , -14272

Pl Gl
- = -

Pz Gz

IGeq -
- F.

Gi Reg =

-

E I

Get - GI -142
,

Reg -

- ¥
,

=
=

i Ri



Element	Combina/on	Simplifica/on�
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o Resistors in series

TITI
- - -

IT
=

IT
Rear ? Ri

,
i -

- i. z .
.  . n

o Resistors in parallel

MTRoi!rag
- - - -Rf =:] Ree

Re'=c÷=÷÷ ,
its . .  . n

.pe#
= I ¥ ,

K' - I. 2
,

- - - h



Element	Combina/on	Simplifica/on�

19	

• Voltage sources in series

=

reeezrk.in
.

- - -
u

←
i

.ii
o Current sources in parallel

717ftp.j?iIp--.IpIegIea--EIisk=ts
.

.  . a



Circuit	Analysis	with	Element	Combina/on	
Technique�
q  Example�

20	

El
, → Rt RI
,

utoui
ifif I

, I ⇒ Real
! fr, 113-1124 I
I #

( Rz(RztR4)
I

Reg , = -

I RztRztR4
I I a

→
I

I Rz(RztR4 ) Vo
⇒

↳

⑦7gReq=Rit¥y

'

i '=Feq
i

I V
,

-_ ii. R ,

V2
Vz -_ Vo - Y

, iz=T
53=54--51 - iz

,
03=4.123

,
Va =i4 . RT



Dependent	Sources�
q  Independent	sources:	the	
values	(voltages,	currents)	are	
independent	of	circuit	
opera/on.	

q  Dependent	sources:	the	values	
are	controlled	by	some	other	
parameters	in	the	system.�
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( fray.bg?nineaay)
" ht " ' Port output port

2- port element

Vocs

( a port element )
-

cccs

Vcrs

" " "

case:÷÷÷÷:S



Dependent source

←
ix

Example I .

Iyya
Find Vi

.

c CVS If × ⑦ v
, ④ 8A .

Kel : 8tix=o

-
X

ix
Vx= -

4

ix= - 8A
,

V×= = - zu

V , = - ZV



Example 2 .
Find V ,

•
a

aaix24mA VI lot 5h
cccsE-

KCL

wodea : 24mA = tix

-125×+0.44

⇒ i×= 7.05mA

VI = ix. 10=70 .
5mV



Circuit	Analysis	Example	I�
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1) io = - 1µA
i od

y + til + Liz V
,= ii. 2M

V v
V2

O I V2 = iz . 2M

-

-

-

2) KCL : ioti , tiz=o

3) Kv L : Vo -

-
V ,

V
, = Vz

4) Solve equations

i

i=iz=
- Ezio = 0,5µA

Go = Y = Vz = 0.5µA . 2M A = I V



Circuit	Analysis	Example	II�

23	

b A 1) Vo = V 2) KCL :

O @

V , = i , R ,
hodea : it - iz - iz =o

Vz = iz Rz models 9 iot i , = o

iz = - I

-

-

37 Kut 4) io=-ii=¥I -  1¥
,

"

Ll : Vo - V1 - Vz = 0

RI

L z
e

. Vz - 03=0 i2=⇒It¥zV
is = - I

Go = V

R , R2 RI
b

,
= -

- I -1 - V
Rit Rz Rit Rz

Vz=Vz= I #TEE V




