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1. General information
- Number of credits: 03 (Theory: 02; Practice: 01).

- Type of knowledge:
General Base core Major core Concentration

Education courses courses COUrses Others
Alternative

Required Optional ) ) ] ) ) Course of
0 o Required | Optional | Required | Optional | Required | Optional Graduation
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Thesis
O

- Required course: None.
- Pre-requisite: Physic Subject.
- Co-requisite: None.

2. Time Allocated

Theory: 28 periods

Group Discussion/Presentation: 0

Assignments/Essays/Practices: 29 periods.

Total: 60 periods
Tests: 03

+ Theory: Number of Tests: 02  Periods: 01
+ Practice: Number of Tests:01  Periods:01
Self-study: 105 periods

Other activities: 0

3. Departments in Charge: Faculty of Electronic and Communication Technology



4. Lecturer’s Information

No. Lecturer name Phone Email Note
number
1 MSc. Nguyen Thanh Trung 0987843338 | nttrungktmt@ictu.edu.vn Leader
2 MSc. Nguyen Sy Hiep 0976262145 | nshiep@ictu.edu.vn Member
3 MSc. Doan Manh Cuong 0973039940 | dmcuong@ictu.edu.vn Membe

5. Facility Requirements: The classroom is equipped with a projector, and the lab is equipped
with modules for analog electronic engineering practical exercises.

6. Course Description:

The subject of Analog Electronic Engineering belongs to the fundamental knowledge
group of majors. The course aims to provide students with knowledge of electronic components
and basic electronic circuits, including passive electronic components, semiconductor electronic
components such as diodes, bipolar transistors, field-effect transistors, amplification algorithms,
and basic electronic circuits including small signal amplification circuits, modulated oscillation
circuits, and some circuits using amplification algorithms such as inverted amplification circuits,
non-inverted amplification circuits, integration circuits, differentiation circuits, feedback circuits...
This basic knowledge is the foundation for students to analyze, design electronic circuits and
electronic systems.

7. Objectives

solve problems in analog electronic circuits

Objectives Description PLOs Proficiency
level
The application of basic knowledge of electronic
Gl components in analyzing and designing basic electronic | 1.4.1 3
circuits.
a2 Critical thinking skills to analyze and solve problems in 21 4
analog electronic circuits '
G3 Basic practical skills with analog electronic circuits 2.2.1 3
8. Learning Outcomes
I . Proficienc
Objectives | CLOs Description of CLOs PLOs Ie:vlel y
Basic knowledge of the structure and function of
611 _electronlc components (resmt_ors, capat?ltors, 141 )
inductors,  transformers,  diodes,  bipolar
G1 transistors, field-effect transistors)
Application of knowledge of electronic 141
G1.2 | components to analyze the operation of basic o 3
electronic circuits.
G2.1 Analyze. ar'ld .detect basic issues in analog 211 4
electronic circuits
G2 - - -
G2.2 Synthesize professional knowledge and skills to 919 4




.. . Proficien
Objectives | CLOs Description of CLOs PLOs Olelflleel %y
G3 G3.1 | Basic operation of analog electronic circuits 2.2.1 3
9. Scientific ethics

Actively attend theoretical classes, complete assignments assigned by instructors,
participate fully in practical classes with the spirit of enhancing autonomy and responsibility, and
complete regular assessments. Any academic dishonesty or misconduct will be subject to
disciplinary action.
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CHAPTER 1: PASSIVE
ELECTRONIC
COMPONENTS AND
SEMICONDUCTOR
DIODES
A. Classroom content (3) 1.1. [1] Presentation;
General introduction to [3] | G1.1 2 State and Assessment
123 electronic components 1.2. [4] | G1.2 3 solve the by comments
Passive electronic components problem
B. Self-study content at home Motivational
(©) . 01 | 611 | 2 | selfstugy | Assessment
Answer questions and do 3] G12 3 with Combined
exercises on passive electronic [ 4]’ ' guidance with
components. attendant
Assessments
Chapter 1: Passive electronic
components and
semiconductor diodes
(continued)
A. Classroom learning content E} G1l.1 2 Pr;faetr;tztr:gn, Assessmment
(3) 1.3. Semiconductor diodes | G1.2 3
45,6 and their applications circuits. L4, solve the by comments
™ [5] problem
Motivational
B. Self-study contents (6) GL1 ’ Self-study Assessment/
Exercises on semiconductor [3], Gllz 3 with Combined
components and diodes [5] ' quidance with
attendant
Assessments
289 CHAPTER 2: BIPOLAR
n TRANSISTORS
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A. Classroom content (3) 2.1. [1] GL1 ) Presentation;
Structure of bipolar transistor [ 4]’ G 1. 5 3 State and Assessment
2.2. Operating principle and [5]’ ' solve the by comments
basic parameters problem
B. Self-study topics (6) Motivational
Answer questions and do Assessment/
exercises on the structure and g} 21; g Sel\f\;istt; ay Combined
operating principles of bipolar [5]’ ' quidance with
transistors attendant
Assessments
Chapter 2: Bipolar
Transistor (continued)
A. Classroom content (3) 2.3. [1] GL1 » Presentation;
Biasing and static operating [2]’ G 1' 5 3 State and Assessment
point stabilization. [5]’ ' solve the by comments
problem
10, 11, | B. Topics for self-study at
12 home (6) Motivational
Solve exercises on biasing [1], GL1 ) Self-study Assessment/
circuits for BJT [2], Gl.2 3 with Combined
Pre-read the material on basic [3], ' idance with
circuit diagrams of amplifier [5] guida attendant
stages using BJT Assessments
Chapter 2: Bipolar Junction
Transistor (continuation)
A. Classroom learning content Presentation:
(3) 2.4. Basic diagrams of [1], | Gl1.1 2 ’
amplifier stages using [2], | Gl.2 3 State and Assessment
transistors 2.5. Interconnection | [5] solve the by comments
between amplifier stages problem
[1], | G11 2
13i; 4 Periodic Test No.1 [2], | G1.2 3 Written test ai;;;en:zztt
[5] '
B. Self-study contents (6) Motivational
Do exercises related to Assessment/
analyzing small signal [1], | G1.1 2 Self-study ]
amplification stages [3], | Gl1.2 3 with Complned
Pre-read the material on field- [5] guidance att\r,evr:g;nt

effect transistor (FET)

Assessments
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Chapter 3: Field Effect
Transistor (FET)
A. Classroom learning content Presentation: Assessment
(2): 3.1. General introduction [1], | Gl11 2 State and ’ by
to field-effect transistor (FET) | [2], | GL1.2 | 3 " iﬂ comments,
3.2. Junction Field-Effect [5] 30 Vl:?l ¢ score of the
16,17, | Transistor (JFET) problem test
18 B. Additional contents for self- _—
Motivational
study at home (6): Assessment/
Do exercises and answer [1], | G1.1 2 Self-study Combined
questions related to JFET. [3], | Gl1.2 3 with om_tlhne
Read ahead the material on [5] guidance Wld
MOS-EET. attendant
Assessments
Chapter 3: Field-Effect
Transistor (FET) (continued)
A. Classroom topics (3): 3.3.
Insulated gate field-effect [1], Gl1 ) Presentation;
transistor (IGFET) or [2], G 1' ) 3 State and Assessment
MOSFET (metal-oxide- [4] ' solve the by comments
semiconductor field-effect [5] problem
19, 20, | transistor)
21 B. Self-study contents (6):
Do exercises related to the Motivational
msulgted-gate field-effect [1], Gl1 ) Self-study Assessmenﬂ
transistor (IGFET) [3], . Combined
. Gl.2 3 with .
Read the material on [4] uidance with
amplification algorithms [5] g attendant
before class. Assessments
CHAPTER 4:
AMPLIFYING
ALGORITHMS
A. Classroom learning content Presentation:
(2) 4.1. Amplifying the error [1], | G21 4 State and ’ Assessment
22,23, | 4.2. Basic concepts of [2], | G2.2 4 ale an
. e . solve the by comments
24 algorithm amplification B. [5] bl
Self-study contents (4) problem
Answer the questions about ivati
. q . [1], | G21 4 Self-study Motivational
error amplification and . Assessment/
. e [2], | G2.2 4 with .
algorithm amplification . Combined
[5] guidance

with
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Assessments
Chapter 4: Algorithm
Amplification (Continued)
A. Classroom learning content: Presentation;
N [1], | G2.1 4
(3) 4.3. Some basic circuits 2] G2.2 4 State and Assessment
applying algorithm [5]’ ' solve the by comments
amplification.” problem
25, 26 (B4.)Se|f-study content at home: Motivational
. A men
Answer questions and do G2.1 4 Self-study ssess_ ent/
: : . Combined
exercises on some basic G2.2 4 with .
o . . . with
circuits using algorithm guidance
e - attendant
amplification
Assessments
CHAPTER 5:
OSCILLATOR CIRCUITS
A. Classroom learning content: Presentation: Assessment
(3) 5.1. General principles of [1][ | G2.1 4 State and ’ by
harmonic oscillator 5.2. LC 2],[5 | G2.2 4 T € iﬂ comments,
oscillator circuit 5.3. RC ] solve the score of the
. . problem
oscillator circuit test
27,28,29
,30
[1][ | G2.1 4
- . r
Periodic Test No.2 2],[5| G2.2 4 Written test Score test
1 assessment.
Motivational
B. Self-study content at home: | [1],[ | G2.1 4 Self-study Aésesst;r_ner;t/
(8) Read materials related to 2],[5| G2.2 4 with om_tlhne
oscillator circuits. ] guidance Wl
attendant
Assessments

Practice section:
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Lesson 1. Types of Diodes
A. In-class content: (6)
Study the operation of silicon
diode, germanium diode, LED, Module
ar]d Z.ener d.lod_e. Study 'ba5|c (1], f)peratlo.n Comments on
circuit applications of diodes [6] G3.1 3 | instructions, cadin
(rectifier, limiter, and shift experimental g g
31,32, circuit). report writing
33, Top of Form
34,35,36
(Bg.).SeIf-study content at home: Motivational
Simulate other basic circuit [1] Self-study Aéseszmeréﬂ
applications of diodes " | G3.1 3 with om_ e
. ) i [6] . with
(integrator, differentiator, and guidance
pulse shaping). attendant
Assessments
LESSON 2. TRANSISTOR
AMPLIFIER CIRCUIT
DIAGRAM
Lesson 2: Transistor Amplifier oMe(;g;Ji:fn
Circuit Diagram [1], . P ) Comments on
G3.1 3 instructions, .
A. In-class content: (6) [6] i grading
i experimental
37.38.30 Study the common emitter, re0ort Writin
4(’) 4i A common collector, and common P g
' ’2 " | base amplifier stages
B. Self-study content at home: Motivational
Assessment/
9) [1] Self-study Combined
Read the practical instruction | G3.1 3 with om_ i€
L [6] . with
materials in advance. guidance
attendant
Assessments
43,44,45 | Lesson 3. Transistor
,46,47,4 | Amplification in Cascade
8 Configuration
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A. Class content: (6) Module
Investigating common-base operation
transistor amplification [1], G31 3 insi)ructions Comments on
Investigating common-emitter [6] ' ex erimenta’l grading
transistor amplification resz)rt writing
B. Topics to be self-studied at Motivational
home: (9) -Read the practical Self-stud Assessment/
guide and related documents [1], 631 3 with y Combined
containing the content. [6] ' uidance with
Top of Form J attendant
Assessments
Lesson 4. Sinusoidal Signal
Oscillation Circuit Diagram
A. Class content: (6)
Investigating phase-shift Module
oscillator circuits, phase-shift [1] operation
oscillator circuits, LC high- [4]’ 631 3 ins?ructions Comments on
frequency oscillator circuits, ' ' : ’ grading
49,50,51 ) - [6] experimental
Armstrong oscillator circuits, .
,52,53,5 . L report writing
A quartz crystal oscillator circuits.
B. Self-study content: (9) Motivational
Read the instructions for [1] Self-stud Assessment/
practical exercises and relevant [ 4]’ G31 3 with 4 Combined
materials containing related [6]’ ' quidance with
content attendant
Assessments
Lesson 5. Amplifier Algorithm
A. Class content: (6)
Investigate the operation of
algorithmic amplifiers
Investigate the operation of Module Assessment
circuits using algorithmic [1], operation
55,56,57 e . . . . by comments,
5850 6 amplifiers such as: inverting [4], | G3.1 3 instructions, ;lcore of the
’ 10 ' | amplifier, non-inverting [6] experimental test
amplifier, summing amplifier, report writing
difference amplifier (subtractor),
integrator, differentiator.
- . Score test
Periodic Test No.3 [1], 631 3 Written test assassmant
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B. Contents to be self-studied at X:;;\S/::T']ZE?/I
home: (9) [1], Self-study Combined
Read the practical instruction [4], | G3.1 3 with om' e
. . with
documents and related materials | [6] guidance
attendant
Assessments
11. Student Assessment: 10 score Scale.
11.1. Test plan:
Time Proficiency | Assessment | Assessment | Weight
No. Content (Period) CLOs level methods tools %
Attendance Assessment Rubric 1 7.5
by comments
Regular Test Score 22.5
Gl.1 2 ) )
1 Chapter 1,2 15 Written Rubric 2 7.5
Gl1.2 3
G2.1 4 ) )
2 | Chapter 3,4,5 30 Written Rubric 3 7.5
G2.2 4
3 Practice 60 G3.1 3 Practice Rubric 4 7.5
Final exam 70
Gl.1 2
G1.2 3
G2.1 4 Written )
4 Chapter 1-5 Rubric 5 70
G2.2 4
G3.1 3




Contents Test Method
CLOs | Periods | Periods | Periods Written Written Aspsreas(;?ncfnt Final
1-15 16-30 31-60 | Assessment | | Assessment Il " exam
Gl.1 X X X
G1.2 X X X
G2.1 X X X
G2.2 X X X
G3.1 X X X
11.2 Assessment Rubrics
* Rubric 1: Attendance
o : Bel
Criteria Weight Very good Good Average avgrc;we Poor
assessment (%) (8.5-10) (7.0-8.4) | (5.5-6.9) g (0-3.9)
(4.0-5.4)
Absent Absent Absent Missing
Level of from 10- | from 16-
articipation in 70 Full from 1- 15% of 20% of 20% of
P P attendance 9% of the ° ° periods
classes. eriods the the (banned)
P periods periods
Only
L
Quite actif/sesl The attend
Actively . . y_ teacher's | classes but
. . actively | participati | .
. . participate in . . influence do not
Activeness in . participate ngin . : :
questions, . . . isrequired | actively
lessons, self- . . in asking asking .
30 discussions, . ) to ask participate
study, questions, | questions, . i )
Complete . . . . questions, | inasking
homework . discussing, | discussing ) i
practice . . discuss, | questions,
) doing , doing . .
exercises and do | discussing,
homework | homework . .
exercises. doing
homework

* Rubric 2: Periodic Test No.1 (Allotted time: 1 period; Form: Written; Total of questions:02;

Score Scale: 10)

Evaluation . .
criteria Quiality Level Description
Weight very Good Average Below Poor
Question | CLOs (%) Good Average
(8,5-10 (7,0-8,4 (5,5-6,9 (4,0-54 (0-3.9 point)
point) point) point) point)
Beautiful Clearly The The The
G11 and cleqr presented. pres_entation IS| presentation is| presentation is
1 50 presentation | Content that |relatively clear| not clear. not clear.
. Content |addresses 70| Contentthat | Contentthat | Content that
that solves | to less than addresses addresses resolves less
90-100% of | 90% of the | between 50 |between 40 and| than 40% of of|




the knowledge of| and less than | less than 50% | the knowledge
knowledge |variables and| 70% of the of the of variables
of variables |control Flow.| knowledge of | knowledge of | and control
and control variables and | variables and Flow.
Flow. control Flow. | control Flow.
Clearly The . The
. presentation . The
Beautiful | presented. . ) presentation i
is relatively | . presentation
and clear | Content clear is not clear. is ot clear
presentatio.| that Content that Content that Content that
Content that addresses addresses
2 Gl.2 50 addresses resolves less
solves 90- | 70 to less between 50 between 40 than 40% of
100% of thel than 90% and less than 0
and less than the
knowledge | of the 50% of the
. 70% of the knowledge of
of function. | knowledge knowledge of .
. knowledge . function.
of function. . function.
of function.

* Rubric 3: Periodic Test No.2 (Allotted time: 1 period; Form: Written; Total of questions: 02;

Score Scale: 10)

Evaluation . .
o uality Level Description
criteria Q y P
. Ver Below
Weight y Good Average Poor
Question (%) Good Average
CLOs (8,5-10 (7,0-8,4 (5,5-6,9 (4,0-5,4 (0-3.9
point) point) point) point) point)
The
. The The
presentatio . . The
. The presentation | presentation )
n is neat . . ) presentation
presentation | isrelatively | was not . .
and clear. . is relatively
is clear and clear. Many | clear
The ) unclear.
coherent. issues enough. The -
student has . - Identified
L Many issues | related to ability to
identified . X and solved
1 G2.1 50 related to analog identify and
and solved . . very few
analog electronic solve issues | .
most of the . . issues
. electronic circuits are related to
issues . . o related to
related to circuits were | identified analog analo
identified and solved electronic g .
analog . . electronic
. and resolved | to a certain circuits was .
electronic .. circuits.
. extent limited.
circuits
The The The The The
presentatio | presentation | presentation | presentation | presentation
n is neat is clear and is relatively | was not is relatively
and clear. coherent. clear. Many | clear unclear.

2 G2.2 50 The Many issues | issues enough. The | Identified
student has | related to related to ability to and solved
identified analog analog identify and | very few
and solved | electronic electronic solve issues | issues
most of the | circuits were | circuits are related to related to




Evaluation

Quality Level Description

criteria
Weight very Good Average Below Poor
Question (%) Good Average
CLOs (8,5-10 (7,0-8,4 (5,5-6,9 (4,0-5,4 (0-3.9
point) point) point) point) point)

issues identified identified analog analog
related to and resolved | and solved electronic electronic
analog to a certain circuitswas | circuits.
electronic extent limited.
circuits.

* Rubric 4: Periodic Test No.3 3 (Time limit: 15 minutes; Format: Practical exercise; Total
number of questions: 01; Score Scale: 10)

Evaluation criteria Quality Level Description
Weight | Very Good Good Average A?/ilfgge Poor
i %
Question | CLOs | (%) (8,5-10 (7,0-8,4 (5,5-6,9 (4,054 (0-3.9
point) point) point) point) point)
Meet 90- Meet 80- Meet 70-80% | Meet 50-60% | Meet below
Content 40 100% of the 90% of the of the of the 50% of the
requirements requirements requirements | requirements | requirements
Unclear
Speak clearly, | Speak speech, lack | Speak softly,
. Speak clearly, | of lack of
confidently, clearly, . . .
. . . have little confidence, | confidence,
Presentation persuasively, | confidently, | . . .
) 20 interaction and little not
skills and engage and engage ith th . . . .
the audience | with the with the interaction interactive
. audience with the with the
well audience . . .
audience/list | audience
eners
Understand HaV(_e a Understand -
Very relatively . Not familiar
G3.1 S well the partially the .
proficient in - strong grasp . with many
- functions functions .
the function and of the and functions and
Answering and operation . functions and . procedures
. 20 operation . operating .
questions process of operating for operating
process of procedures
analog procedures of analog
. analog of analog .
electronic . analog ; electronic
L electronic . electronic L
circuits L electronic L circuits
circuits O circuits
circuits
~ 80% of ~60% 50% Below 50%
100% of the the of the of the of the
Participation participating | participating | participating | participating | participating
in carrying 20 members members members members members
out have carried carried carried carried carried
out/presented. | out/presente | out/presented | out/presented | out/presented
d the task. the task. the task. the task.




*Rubric 5: Final Examination (Allotted time: 60 minutes; Form: written; Total of questions: 01;
Score Scale: 10)

Quality Level Description

Evaluation criteria Weight Very Good Good Average Below Average Poor
(%)
_ @510 point) | 70 8.4 (5.5 °% | (@054 point) | (0-3.9 point)
Question | CLOs point) point)
Beautiful Clear .
presentati | Presented
and clear . ;
. on. Solid | relatively .. | Unclear
presentation. understan | clearly. Has Presentation Is resentation
Has a very . ry. not clear. P '
stron ding of a fairly good Have a partial understand
g .| the grasp of the part very little
understandin understanding
structure | structure and about the
g of the . of the
and function of structure and
structure and . - structure, :
- functions | electronic . function of
Gl.1 function of functions of .
1 30 . of components, ; electronic
Gl1.2 electronic . electronic
electronic | and can components,
components, components
and provides | compone analyze the and can and have
P nts, with | details of analyzed
very clear clearand | similar analyze some very little
and detailed . . similar y e,
. detailed electronic . about similar
analysis of . L electronic .
analysis circuits S electronic
analog . circuits. L
. of analog | relatively circuits.
electronic :
U electronic | clearly.
circuits S
circuits.
Beautiful Clear .
presentati | Presented
and clear . ;
. on. Solid | relatively .. | Unclear
presentation. Presentation is .
understan | clearly. Has presentation.
Has a very : . not clear.
ding of a fairly good . Understand
strong Have a partial .
.| the grasp of the X very little
understandin understanding
structure | structure and about the
g of the : of the
and function of structure and
structure and . - structure, :
G2.1 - functions | electronic : function of
function of functions of .
2 G2.2 35 electronic of components, electronic electronic
electronic | and can components,
components, components
. compone | analyze the and have
and provides X ) and can
nts, with details of analyzed
very clear o analyze some .
. clearand | similar L very little
and detailed . . similar o
. detailed electronic . about similar
analysis of . - electronic .
analysis circuits L electronic
analog . circuits. N
. of analog | relatively circuits.
electronic :
N electronic | clearly.
circuits o
circuits.
Beautiful Clear Presented . .| Unclear
. . Presentation is .
and clear presentati | relatively presentation.
. . not clear.
presentation. | on. Solid | clearly. Has . Understand
. Have a partial .
Has a very understan | a fairly good . very little
. understanding
strong ding of grasp of the about the
. of the
understandin | the structure and structure structure and
3 G3.1 35 g of the structure | function of - function of
. functions of .
structure and | and electronic ) electronic
- . electronic
function of functions | components, components,
. components
electronic of and can and have
. and can
components, | electronic | analyze the analyzed
i ) analyze some .
and provides | compone | details of L very little
X L similar L
very clear nts, with | similar about similar




Quality Level Description
Evaluation criteria Weight Very Good Good Average Below Average Poor
(%) . )

(8,5-10 point) | (1084 (5569 | (4 0554 point) | (0-3.9 point)
Question | CLOs point) point)

and detailed | clear and | electronic electronic electronic

analysis of detailed circuits circuits. circuits.

analog analysis relatively

electronic of analog | clearly.

circuits electronic

circuits.
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