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3. Series Circuits
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3. Series Circuits
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3. Series Circuits
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3. Series C
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4. Parallel Circuits
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4. Parallel C
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4. Parallel Circuits
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4. Parallel Circuits
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4. Parallel C
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4. Parallel Circuits
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4. Parallel Circuits
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5. Baisc Examples
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5. Baisc Examples
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5. Baisc Examples
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5. Baisc Examples
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6. Source Converiosns

e O|AX DC & & (Ideal DC voltage source)
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6. Source Converiosns

e & X| &3 (Practical voltage source)
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6. Source Converiosns

o O|A&X XM= (Ideal current source)
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6. Source Converiosns

e & Xl =2 (Practical current source)
¢ 2 dFEDOMSEEFZTEH+ HR N (BE HE)

Current source

A
# o
Is §RS Ry
® o
B

.
u

u
p

2)
¢ N=EC Fol 2t
#Rg>>R,: @R 220/ R, 0l 28, &H S 01401 INAE

25 CNU



Lecture2. Electric Circuit Theories

6. Source Converiosns

o
ol
nd

0
lls
K

o
Ik
vd

ofJ
ol
K
Ts)
o
ol
X0
o]
=N

"
o) fra)

By
oF ™

K ®
@

of (YOIl (+) ZBO=

0 A

O B

OA

ONEL

VS
Rs

OB

(b) Current source

(a) Voltage source

rd

IO

M1
[0

Nk
d
16

I+
)

ol
KJ
)
IF
i0)
ol

10

CNU

26



KAl =

Lecture2. Electric Circuit Theories

6. Source Converiosns
o MOUKAS MZ=AOZ H5 (cont.)
¢ CHXH SIt4(cont.)
A A
A :
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i v % %
e = s RiCTD e ]IL: B B
GB GB
(a) Loaded voltage source
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6. Source Converiosns
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(a) Current source (b) Voltage source
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7. =& 82l (Superposition Theorem)
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7. =& 82l (Superposition Theorem)
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7. =& 82l (Superposition Theorem)
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=& 82l (Superposition Theorem)
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8. HEttel A2| (Thevenin’s Theorem)

e HE St 2|22 S
¢ RE MY IZ=HEH S22 SHZ 2tetsl Jis
¢ HEL SOHHESA(V,y)
% 3|29 = BHXL ALOIS) JHEt 3|2 Moto 2 X9l
¢ HEHSIHNE (R,y)

+ QS MRS O US NSO U S O (RYR:Ee, MSRHY),

¢ LT ;;E

=22 & HA A0S &l Mg

MEY S/ O —
7 Vru

34 CNU



oy i=Th= Lecture2. Electric Circuit Theories

8. HEttel A2| (Thevenin’s Theorem)

e CHX SIIH

i

Original Output
circuit terminals
Same /; and V,
el readings
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I
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5 1
TheYenln S Output
equivalent terminals
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8. HE W2 A2l (Thevenin’s Theorem)

e 3|22 HEL St

Rl R'; R| .Rq
3 A : A
Ao M *v;z\ 0
e , O
j R , Vs Ryisin
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8. HEttel A2| (Thevenin’s Theorem)

o HEL std=2 2& 0 et Gh=0

R,
— AW 7

Viewed from

R, h terminals
+ Aand B Viewed from
Vs _: O B - <fmmmm terminals
: - Aand C

- Viewed from
R; <= tcrminals
B and C

oC
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8. HE W2 A2l (Thevenin’s Theorem)

=L 092 o =
e 3|22 ot FEE= HIEH S
R, R,
+ + (D Remove R;
Vs = Vs =
a B ) Thevenize
R, R; § Ry L == from § Rs
viewpoint
()fR_‘; =

(a) Original circuit (b) Remove R; and thevenize
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W\

+
R, e
Vip= ( 5 ) Vs == g R;

(@]

)
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(c) Thevenin equivalent of original circuit with Ry connected
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8. HEttel A2| (Thevenin’s Theorem)

o HEL&EHC 2

1.
2.
3.

HEH SOt 5128 T6tis & SRS Ny

NS = BEXEALOIS] B (V) 1 RE MY

Morle ShatAI| D MRS HYAIHA

K& (R;;)S RECh

Vin Ry S B AZAI, B2
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CHH 10l A KA et 2otE A
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9. = E°2 & 2|(Norton’s Theorem)

o = S)2=22 i
o LE SIHAEFA(IY)
3|29 & GRt AH0|S] St M2 F O
o - E St H& (Ry)
== @%% O U MEoz A 32 I (MYA:eat, RN,
3|20 T SXt A0S BRI X &
S HBL SIHIZNAMG S

(1) Ry
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9. - E°2 H2|(Norton’s Theorem)

Gil Al 1 LES SHEF?
R, R, ; R, R, F
A A’ AM——AW—
47 Q 100 Q 47 Q 100
Ve e R, § ; VE, ek R, j
833V = 47 Q 833V = ary P
% O— ® O
B B
(a) (b)
R, =R +R,|R, =790
1
V R R
[, =—=1054 [ =—"3 | =— 2 | —336md
Ry L 1 R, +R,
Rz R3
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9. - E°2 H2|(Norton’s Theorem)

OiF2  =E° S HE?

Rl R3
Replace Vg '\N\( ¢ MA/_O A
with a short 47 O 100 Q)
\y R,
o 47 Q)
® OB

R, =R|R, + R, =124Q
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9. = E°2 & 2|(Norton’s Theorem)

EE2 d3el 2%

1. T= S =28 Fotdde &= HAE H=

2. el S HAAOI2 &= (1)) : @S 8F S At

3. MEE2 HHADIL EFE2 HEAA, & &4 A0S
M (Ry=Ry)S ettt
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10. Maximum Power Transfer Theorem

o X[ 85 ME 0|2

i I S —

¢ Fol 0| L8 &3 Mty 2= M =0 &0 2o6t0
o=
RS — RL

Source
R

S A

L
Vg — R;
B
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11. Preliminary to systematic circuit analysis

® Terminology
FZ(loop), HFXL

2 BR0N BRI B2 s A2
¢ UtCl(node)
< S Of Ol &2 &KXt BtLt= &
¢ JtXl(branch)
< S 0L AIOIE Sl= &2
Node A
®
R, R;
Node C Loop 1 i R, Loop 2 Node D
+ +
Vs1 == — Vs
- | _
Node B
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11. Preliminary to systematic circuit analysis

O gy
¢ S Al (determinant)=2 S&F &
o 201 DIXI40 ohat remal  104,+50, =15
21, +41, =38
15 5
10 5 15 5 L 8 4 20
2 4 8 4 'S0 5 30
EMeHE Al
(characteristic determinant) 2 4

Replace coefficients of I; with
constant from right sides of equations
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11. Preliminary to systematic circuit analysis

o 2J)i OIAI==0il CHet A I A (cont.) 107, +51, =15
21, +41, =38

50
30
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11. Preliminary to systematic circuit analysis

® 3712 DIXIZ:0fl CHEt i) Al

7 3 =2

8 4 -1

1, +31,-21,=7 O 1 6

0, +41,-11,=8 == [, =r————

=51, +11,+6[,=9 0 4 -—1
5 1 6
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11. Preliminary to systematic circuit analysis

o 27 gy
7 3 =2
8 4 1
9 1 6

=[7x4x64+3x1x9+(-2)x8x1]
—[I9%x4x(-2)+1x1xT7+6x8x3]=100
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11. Preliminary to systematic circuit analysis

& =S 2Y (cofactor method)
< SHEOILL 22 JE, HEE #H(E= g)2 =Xlt= Sote H2 ALE.
<+ dEst H(E= €)° I 2t = X0l CHEt cofactorE A4k
<Cofactor= 11 &1 S0l YK E2UE =2 H4= AEA>
<+ =ote H=0l uH JEZ HES 2FSE €E.
+ — +
1 3 -2 L
4 0 -1 L
5 15 6
0 -1 3 =2 3 -2
=1x —4 % + 5%
1.5 6 1.5 6 0 -1

=1x1.5-4x15+5%x(-3)=-73.5
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12. & & = 2t (Mesh Current Method)
¢ 2 XNEE 0|8
¢ A dF= N0l =2=2=4H 8%
¢ FLAMNR=2L) 2= 0F2NH 22 dld=2 flet e dx
S 2T U0l SF I CHE 209 SN0 2T M2 AKX 82
R, R
+ )= +
Vs1 = Loop 1 é R, Loop 2 — Vs
_ ot 3
I, ks
®
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E._ojﬂw ]2 f.a\/_
o) % | s
Fot R
nH M s &
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S <,
g S
UE 2240 4
J| vl o] <0 20
S R0 Hl 8 3
ol | ol ” 5
Ty
S0 s L U WS
Ko m 5D on
R R
=0 E_u_n nH FH Al =g Wo
com banw ol g
U migone = W& g <3 3
K] kB0’ Ar* % B
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ofl Kl 1 Mesh current &HH S 0|20l JHK| S =S otct

R, R,
47 Q) 82 ()
YW % YW
-+ +
O— R _ Vs
0V = 22 Q) =5V
A I

691, —221, =10

221, +1041, =5 I,=139m4 I, =-18.7mA
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12. BF X

o O L_

N
0%
[T
=
M
W
-
A
c
=
M
-
~k
=
M
~k
-
o
L

Gl &Il 2 Mesh current 281 S 0| &3t I,£ F5tet

Vi === é&l = s
6V = 10 Q T 8V

A I
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13.0tCl & & &2 (Node Voltage Method)
o OiC| M gy

OtCI 2l =& & etlh.

ofLIel J|l& OtCIE &otyl, 2 0L 8= 0|K=2

AAsCE Ol 2= M= Jl= O0tCI 22l & < XHO|Ct.

< M0 2ol M= 0/0] €10 U= =E= M2l AlIZICH

2+2t0| OICI 0l D23l EQ M7 HAZ MZA|I2IC

S SO0z WD 872 =+, S0HLL=e MFE -

< J|l& 0tCl= M2, OtC] M2 S ofLtel 2 Al

g d A= ELh

Node A
R, v, / R;

Node C +W = 5 —W Node D

-
> €

Ig3

~
~

+
Ir2 R, = Vs
R ‘é B R1 Rz R3

Y

L 2
Node B
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13. OtC| & & 22 (Node Voltage Method)

Gl Kl 1 Node voltage & H 2 0| E5tH V,E Fotek

R, R,
47 Q) V, 82 Q)
e —s
]Rl 1R3
+ +
Vs| = / R, — Y
10V ™= . 22 Q) - 5V
Y
B
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13. 0tC| & &F 22 (Node Voltage Method)

OiKl 2  Node voltage &1 2 0|=0ot0d 7,0t V,& Fotet

R, R, Rs
470 ) V, 330 ) V, 100 O
- r W -
IR I3 Igs
+ —
e — s R, L Ry — Vs2
45V = 3 680 () 1.0 k() T3 7 \Y
Y Y
I
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