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* Terminology -1
|

o Charge (Q): quantity of charged particles

+ Unit: Coulomb (C), 1C = 6.24 x 108 charged particles

o Current (I): number of charged particles that move past

. . . . d
any point in an increment of time --- d—f

+ Unit: Ampere (A = g)

o Voltage (V): strength of the electric field --- Z—MQ/, work done

per unit charge

o Unit: volt (V = é work done in moving a coulomb of charge)




! Terminology -2

o Power (P): rate at which work is being done

P = work _ joules (J) _  joules 5 coulomb _ ] 5
"~ time second(s) "~ coulomb second  C

=VI

C
S

o Unit: watt (W = é)

(kgsﬂz)m kgm

e W=1i=1""=1 =1 (ML2T~3)

represented in seven Sl base units
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! Seven S| Base Units

Symbol Dimension
Symbol

Meter Length L
Kilogram kg Mass M
Second S Time T
Ampere A Electric current I
Kelvin K Thermodynamic temperature O
Mole mol Amount of substance N
Candela cd Luminous intensity J
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* Terminology -3
|

o Voltage source: an ideal source would deliver

a constant voltage independent of current

drawn from the source

+ Direct current (DC) J_ —L— ]
. -

+ Alternating current (AC) T T
Single Multiple Cells  DC Voltage AC Voltage
Cell (Battery) Source Source

o Current source: an ideal current source
would generate whatever voltage was

necessary to produce a constant flow of @

current

* Terminology -4

!
o Circuits
+ A complete circuit O S
LSV L 1
FIGURE 9.2
The simplest complete circuit
+ An open circuit
\/:. 5\
FIGURE 9.2
Inan¢
+ A short circuit -
() +5% [ Load
N ]
FIGURE 9.4
A short circuit across the voltage

source and the load ‘




* Terminology -5
|

o Shorting: the process of creating a short circuit

a transient effect, causing high current to flow

o Ground: a common reference point through a circuit and

represents the point that will be assigned a value of OV

o Floating: no direct connection to the building ground

£S5\
o O O

o

* Electrical Current
|

o Conventional current flow

+ The flow of positive charge around a circuit,

being positive to negative

_;l_ ] - -
Conventional
Current Flow '
= 4
o Electron flow TN — <
+ The actual current flowing in an electrical
circuit is composed of electrons that flow
from the to positive J__ i
ElectronFlow &
‘l‘ o o




* Kirchhoff’s Law
|

o Kirchhoff’'s Current (First) Law

+ The sum of all the current entering a node of
a circuit is the same as the sum of all the

current leaving that same node

+ Conservation principle
k=1
o Kirchhoff’s Voltage (Second) Law

+ The sum of the voltage differences around

any closed loop in a circuit is zero

n
> Z,Jk =0

. Currents
In

Vag + Ve +Vep +Vpa =0

g

* An Example -1
|

o Ex: A circuit

¢ Method 1: Kirchhoff’'s Laws

10 — 10i; — 40i3 = 0
20 — 20i, — 40i; = 0 o

. . . Vi
l3 - l]_ + 12

Rs
400

I = (I,+12)

|:> i, =—0.143 i, =0.429 i, =0.286
20V battery is charging the 10V battery




‘ An Example -2
|

o EXx: A circuit

+ Method 2: Mesh current analysis (or loop analysis or Maxwell’s

circulating currents)

o Label inside loops in a clockwise

direction with circulating currents —

as the aim to cover all the

= (I,+1>)
elements of the circuit at least
once
11 - illIZ - _iz
10 = (10 + 40)1, — 401,
—20 = —40I; + (20 + 40)1, _ p-1 0.143
> I=RW= [_ 010 9]

V =RI
11 ‘

* An Example -3
|

o Ex: A circuit

+ Method 3: Nodal voltage analysis

i1+i2:i3

. 100 -

v, —V V.- —7D v
a b ¢ b — —b I = (I,+12)

10 20 40

v, =10,v, = 20

80 2
) w==—V  i3=-=02864

.o




* Thevenin’s Theorem
|

o Thevenin’s Theorem

+ Any linear circuit containing several voltages and resistors can be
replaced by just one single voltage in series with a single

resistance connected across the load

Rs
- W | | A
A Linear 'I A :
Network Vs
Containing pr= +
Several emf's P C—)
and |
Resistances ! B !
\ J 1 B

* Revisit the Example -1
|

o Ex: The circuit

100 A 200

+ Step 1: Remove the load resistor

Resistance

+ Step 2: Find the equivalent resistor Removed

by shorting all voltage sources and |

opening circuiting all current

1
sources Requiv = 7 = 6.671)




* Revisit the Example -2
|

+ Step 3: Find the equivalent voltage

source by the usual circuit analysis

100

200

A

—

}—

I_V_20—10_033A
R 20+10

Vag = 20 — (20 % 0.33) = 13.33V
=10 + (10 = 0.33) = 13.33V

+ Step 4: Find the current flowing through
the load resistor

I—V— 13.33 = 0.2864
R 6.67+40

——1
10v C
== I

20v

6.670

A
0.286A 100
13.33v j
B
15

* Norton’s Theorem
|

o Norton’s Theorem

+ Any linear circuit containing several energy sources and

resistances can be replaced by a single constant current generator

in parallel with a single resistor

' ™
A Linear
Network

containing
several energy

sources and

resistances

" J




™  Revisit the Example -3
!

o Ex: The circuit

200

100

+ Step 1: Remove the load resistor 100, 200

10v 20v
+ Step 2: Find the equivalent current B

source by placing a short link on the

original load terminals

10 20
quuiv = E +% =24
17 L ‘
* Revisit the Example -4
|
o EX: Revisit the same circuit
1000 200

+ Step 3: Find the equivalent resistor by | . |
shorting all voltage sources and

Resistance

opening circuiting all current sources Removed
1
Requiv = K = 6.67/) B
10 © 20

+ Step 4: Find the current flowing

through the load resistor

. 667 . _ 02864 R~ R~
=% =
6.67 + 40 :




! Electrical Sources

o Electrical Sources

+ DC VOItage source _:.__: . Constant Voltage Source
+ AC voltage source Ve (‘) vs ]vs

0 A
+ Current source - i(A)

Alternating Voltage
Source

—y,
O MAN
V-, cos({ot) @ V) 3 v2_'\/ \-f
[ 5 A

+ i Constant Current Source

iz ? v ]ig
. 0 v
B % 2 S T B — MES126 #yh B¢ Li

v

‘! Voltage Sources

o ldeal and practical voltage source

- Independent Voltage Sources +
r A i i i Delivers
! Re=0 | * B [ % % Power
! | . +
| + I s + i
| Vs Vo Vs C) Vs = Vs @ > v
.TCD : . : . » Ve
|
| I - . - Absorbs
| — - - 3
L Y General Battery Generator e
Ideal voltage
source

Practical voltage

source
B % I S E B — MES126 #yh B¢ Li




! Current Sources

o Ildeal and practical current source

———————————

Independent Current Source

I 4 - - L

| 1+ + +

| {

I I

| I

[ Is Rp=% | Vaur I CT) v Is @T v

| |

I |

| ¥ =

\ S I S
General Generator

Ideal voltage
source

Is
Absorbs Delivers
Power Power
e o] b=t

Practical current
source
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Iout(Vout) = I —

Vout

p

Ll

! The End

o Questions?
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