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Course description PHENIKAA ()

UNIVERSITY

bién 1 hoc co s3 cung cdp cho sinh vién cdc kién thic co
bdn vé cac thanh phdn va mach dién 1. Sinh vién s& ndm
dugc cdc nguyén ly hoat déng, va Ung dung cua cdc linh
kién ca bdan nhu dién trd3, tu dién, cudn cadm, diode, transistor,
dién t sb... Mén hoc clng gidi thiéu cho sinh vién mot s6

mach dién thong dung.
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Objectives pm:mxnnu
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G1 Hiéu biét kién thdc ca bdn vé cac linh kién dién 1

G2 Khd& ndang thiét k& va phdn tich mot s6 mach dién tU dng
dung

G3 Ky nang fim doc tdi liéu va gidi quyét van dé lién quan bang

ti€éng Anh.
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Learning outcomes PHENIKAA ()
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G1.1 Trinh bay dudc kién thic cd bdn vé cac linh kién dién t thu ddng: dién
trd, tu dién, cudén cdm

G1.2 Trinh bday dudcc kién thic co bdn vé cdac linh kién dién 1 tich cuc:
diode, cac transistor BJT, FET

G1.3 Phan tich mot s6 mach dién 10 thong dung nhu mach khuéch dai
thudt todn, ca s& ky thudt dién 10 sd

G2.1Phan tich mot sé mach dién cs bAn

G3.1. Khd ndng fim doc cdc tdi liéu, trd I6i cdc cdu hdi va badi tdp, gidi

quyét cAc van dé lién quan bang tiéng Anh
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Recommended Books PHENIKAA ()
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P

1. Required Textbbook cRopBASC |
- Mitchel E. Schultz - Grob’s Basic Electronics, 12th Edition- 28 -

McGraw-Hill Educatfion (2015). (For analog Part) g‘
- Agarwal, A. and Lang, J.H., Foundations of Analog and
Digital Electronic Circuits, Elsevier (2005)

2. You may also wish to refer to the book

Fundamentals of

Charles K Alexander, Matthew Sadiku, Fundamentals of ARG
Electric Circuits (5 ed.), McGraw-Hill Education (20183). o

3. Hondout-Lecture note:
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Evaluation sirategy PHENIKAA ()
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LO Activities and Grading

0 0 TKTHP Grading will be based on the
(Gx.x) CC (10%) BTVN (30%) (60%)  following:

Gl.1 BTVNI KTHP |

G192 BTVN2 KTHP Random Quiz’s 0 (5

G1.3 BTVN3 KTHP M)

G2.1 KTHP Informed Quiz- (6 marks each)
Process Process grade: . - o
grade CC = d*0.5+Quizzes*0.5 \'\,/lvg;ﬁg R A ™

Final End semester examination (60%

Course

f = CC*0.1+BTVN*0.3+KTHP*0.6 exam  VeighD)
grade
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Lecture schedule and Evaluation PHENIKAA ()
strategy

Course Meeting Times

- Lectures: 3 sessions/week, 50 minutes/session (weekly on Wednesday 6-8 sections — 1:00
pm to 3:40 pm)

Attendance:

- Since much of the course involves hands-on and interactive lessons, aftendance is
essentfial. Active partficipation in the demonstrations and |aboratory exercises is
expected. The compulsory attfendance no less than 80%.

Homework: Assignments are handed ouft and are due as listed in the schedule. Late
assignments will not be accepted, and count to the process grade

Laboratory: (1 credit) since covid-19 pandemic so the schedule will be nofified later
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Atiendance PHENIKAA ()
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Process grade (10%) includes Affendance (5%) and Quizzes (5%)

Aftendance could be a check canvas daily

The absent sections Point levels

Full of attfendance S points

Absence > 20% Fail to join final exam

Minimum 80% attendance compulsory (institutional requirement; your attendance is your responsibility!)
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Course contents PHENIKAA ()
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Chuwong 1. Gigi thiéu chung (3 tiét)

Chwong 2. Mach dién tré (6 1iét)

Chwong 3. Tu dién va cudn cadm (6 1iét)

Chwong 4. Diode va (rng dung (3 1iét)

Chwong 5. Transistor lwéng cwe (BJT) (6 1iét)
Chuwong 6. Transistor trwong (FET) (6 ti€t)
Chwong 7. Khuéch dai thuat toan (Op-Amp) (6 tiét)
Chuwong 8. Co s& dién tir so (6 1iét)

On tap (3 tiét)
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Contents pm:mxnnu
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- Electrical & Electronic Engineering
 Sfructure of the Afom

- Charge, Current, Voltage

- Power and Energy

- DC & AC

« Circuit: Open and Short Circuits

e Circuit Elements
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Electrical and Electronic Engineering PHENII{AAU
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Motor Components

 Example:

Electronic
Components

Electrical

Components/% al
. /". . = : ... o

Electrical
Components

Energy Storage

Lighting
Components
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Electrical and Electronic Engineering PHENIKAA ()
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« The headlight

circuit. (a) The =

actual physical \® > Bauery

layout of the
circuit. (b) The =
circuit diagram. 0 Headlamps

(a) Physical configuration

/]

Conductors
representing

A

Switch W
N =

/( Resistances
Voltage source

_ d representing
representing battery headlamps

(b) Circuit diagram
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Structure of the Atom PHENIKAA ()
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The valence electron is weakly bound to the nucleus. This makes
copper an excellent conductor.

29 protons
atomic number = 29

29 electrons
(net charge = 0)
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PHENII{AAU

Electrons and Protons in the Atom LNIKAR
2-electron orbit,
4 electrons in s
8-electron orbit, - O— ~sL 8-electron orbit,
’ let complete
mcompee\/ — \\\ ¢ /
’I I, \\ \\ ’, : p ’ \ \ \ O
64 ()00 000 E) 900
‘\ ‘\ / ! ¥ 2 ‘\ \\ ,’ /' "‘“,’\18-electron orbit,
\ g Pig / \ he L TR / !  complete
Rt R Nl S
N\ / \ O i B /
2-electron orbit, e Lo / \\ ‘O O~ ,U, ,'\ 1 electron in
let B, 2 TR s 8-electron orbit,
bk S & O-O _ g incomplete

(@) O

Atomic structure showing the nucleus and its orbital rings of electrons. (a)
Carbon (C) atom has 6 orbital electrons o balance 6 protons in the nucleus.
(b) Copper (Cu) atom has 29 protons in the nucleus and 29 orbital electrons.
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Charge PHENIKAA ()
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« Charge is a basic Sl unit, measured in Coulombs (C)

« Counts the number of electrons (or positive charges)
present.

« Charge of single electron is 1.602 x 1071°C

« One Coulomb is quite large, 6.24 = 10'® electrons.
* Inthe lab, one typically sees (pC, nC, or uC)

« Charge is always multiple of electron charge
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Current PHENII{AAU
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« Current: The movement of charges

« Thus, we always note the direction of the equivalent
posifive charges, even if the moving charges are
negative.

« Current, i, is measured as charge moved per unit time
through an element.

» Unit is Ampere (A), L. o o
is 1 Coulomb/second ” \)<—@ L
=qg/t=1A=1C/1s

The charge of 5 C moves past
a given poinfin 1 s. How Battery
much is the current? (5A)
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Direction of current PHENIKAA ()
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 The sign of the current indicates the direction in which the charge is
moving with reference to the direction of interest we define.

« We need not use the direction that the charge moves in as our
reference, and often have no choice in the matter.

« A posifive current through a component is the same as a negative
current flowing in the opposite direction.

a
S5A =R . .
Lab ba
(a) (b) b
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Voltage PHENIKAA ()
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Electrons move when there is a difference in charge between two locations.
This difference is expressed at the potential difference, or voltage (V).

It is always expressed with reference to fwo locations

It is equal to the energy needed to move a unit charge between the locations.
Positive charge moving from a higher potential fo a lower yields energy.
Moving from negative to positive requires energy.

We can say that the potential difference between two points is one volt when one joule of energy
is expended in moving one coulomb of charge between those two points. Expressed as a formula,
1V=1J/1C

The general equation for any voltage can be stated as V = W/Q

where V is the voltage in volts, W is the work or energy in joules, and Q is the charge in coulomos.

What is the output voltage of a battery that expends 3.6 J of energy in moving 0.5 C of charge?
(7.2 V)
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Power and Energy PHENIKAA ()
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* \oltage alone does not equal power.

* It requires the movement of charge, i.e. a current. ! -
* Power is the product of voltage and current _ _

. p=+u p=—u
=Vl
P (a) (b)

« lItis equal to the rate of energy provided or consumed per
unit time.

 Itis measured in Watts (W)
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Conservation of Energy PHENIKAA ()
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* In A circuit, energy cannot be created or destroyed.
* Thus, power also must be conserved
* The sum of all power supplied must be absorbed by the other elements.
« Energy can be described as watts x fime.
W=pxt
« Power companies usually measure energy in watt-hours
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DC vs. AC PHENIKAA ()
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- Direct Current (DC) flows in only one direcfion,
and remains constant with fime

« Such current is represented by the capital [ time
varying current uses the lowercase, 1.

« A common source of DC is a battery. j

- Alternating Current (AC) periodically reverses
direction, varies as sinusoidal shape with time

L] " " " ¥
« Civil electric is an example of AC
17N
DT Voltage AL Voltage /- Y AT vokage
Magnitude remains constant or steady with Varies in magnitude and reverses in polarity { \
fixed polarity AN \ Time
Lt [ ]
Steady DC voltage cannot be stepped up or Varying AC voltage can be stepped up or down ! III
down by a transformer with a transformer for electric power distribution | =
\ |
Schematic symbol for DC voltage source, -% Schematic symbol for sine wave AC voltage {.JP -"x____,f'l
SOurce.
The type of '-.ru:.hlrm:_;l_" available at the terminals The type of '..li:lll.'g'l-lji" available at the output of a
of a battary. rotary generator such as an alternator.

Heating effect is the same for direct or alternating current
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What is a circuit? PHENIKAA ()
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« An electric circuit is an intferconnection of electrical elements.
* It may consist of only two elements or many more:

+9V (DC
.( ) Antenna
®
Rl R2 é R4 R6 = C—;
)
¢ | ~
| |
s I — 9
Electret
microphone R, % R
/ 5
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Close, Open and Short Circuits PHENIKAA ()
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« When a current path is broken (incomplete) the circuit is said
to be open. The resistance of an open circuit is infinitely high.
There Is no current in an open circuit.

- When the current path is closed but has litffle or no
resistance, the result is a short circuit. Short circuits can result
iN TOO Much current.

M n
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Circuit Elements PHENIKAA ()
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ACTIVE PASSIVE

* TwO fypes:
e Active Transistor ﬂ @ Resistor —Jll.b- —M—
- Passive Diode @ P LR @ _@_y
« Active elements can —
genera’re energy LED ﬂ —}—~  Thermistor ﬁ '_'/"'
« Generators I & | Cavacitor - aED ‘{]F
. Batteries otodiode ) _’|_ | apacitor —@lD
« Operational Amplifiers iiaapstad ! - Inductor
o Posswgs absorb energy perational gm B suieer é ..
 Resisftors Amplifisr ) I
- Capacitors Seven Segment i Variable _,\M,_
Displa b esistor Y
* Inductors i @@circui’;mix ; '
Battery LM}-— Transformer ,,: }IE
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Ideal Sources PHENIKAA ()
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* |[deal Voltage Source:

« An ideadl volfage source has no internal resistance.

|t also can produce any amount of current needed
to establish the desired voltage at its ferminails. v (D

« Thus, we can know the voltage at its terminals, but
we don’t know in advance the current. . .

e |deal Current Source:

« Current sources are the opposite of the voltage
source:

« They have infinite resistance

« They will generate any voltage to establish the - =
desired current through them.

« We can know the current through them in advance, i (D
but not the voltage.

<< +
1
H
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Dependent Sources PHENIKAA ()
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« A dependent source has its oufput confrolled by an input
value.

» Represented as a diamond

» Four types: —o —o

v’ A voltage-controlled voltage source (VCVS).
v A current-conftrolled voltage source (CCVS).

v A voltage-controlled current source (VCCS). — —
v'A current-controlled current source (CCCS). @) ®)
A B
— 7
+
FY == C 10i
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Multimeters PHENIKAA ()
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« A multimeter (VOM/DMM) is a device used to measure
the voltage, current, or resistance in a circuit.

KEITHLEY
A Tektronix Company

DMM
(digital)
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Chapter 1. Questions and Exercises PHENIKAA ()

UNIVERSITY

Discussion: Application of electric elements in your work

Problems in Chapter 1:
Mitchel E. Schultz, Grob’s Basic Electronics 12th Ed., Mc Graw-Hill Education (2015).

Problems in Chapfter 1:

Agarwal, A. and Lang, J.H. Foundations of Analog and Digital Electronic Circuits,
Elsevier (2005).
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