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This is a foundational course in electronic technology, covering the essential knowledge that undergraduate students
majoring in automation engineering need in electronic technology. The course is divided into two parts: analog electronic
circuits and digital electronic circuits, with the main content including:

Semiconductor fundamentals: diodes, bipolar junction transistors, and junction field-effect transistors.
Amplifiers: common emitter, common collector, common base amplifiers, and voltage and current amplifiers.
Operational amplifiers: ideal operational amplifiers, inverting and non-inverting amplifiers and their applications.
Filters: passive and active filters, first-order and second-order filters, half-wave and full-wave rectifiers.

Fundamentals of the binary number system: binary arithmetic and conversion, basic logic gates, truth tables,
Boolean algebra.

Combinational logic circuits: adders, comparators, encoders/decoders, multiplexers/demultiplexers, Karnaugh
map.

Sequential logic circuits: latches, flip-flops, counters, registers, finite-state machines, state diagrams, state
tables.
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The course aims to provide students with a solid foundation in both analog and digital electronic technology, which will
be beneficial for their future studies in automation engineering and their future careers in engineering and scientific
research. By taking this course, students will be able to:
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Understand the characteristics and operating principles of basic electronic amplification devices.
Understand the composition, characteristics, and analysis methods of basic amplification circuits.
Use the conceptual approach of electronic circuits to design amplification circuits.

Analyze and identify various stages of commonly used integrated operational amplification circuits.

Understand the techniques and methods used to analyze and design digital circuits, including number
systems/digits, logic simplification and minimization, state tables, and state diagrams.

Understand the design and operating modes of basic combinational logic and sequential logic modules.

Analyze circuits composed of basic combinational and sequential logic modules.
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Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if

this is a team teaching or module course.)
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A1 {55 5Kk% Weeks 1: Signals and Amplifiers
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Signals: continuous-time/discrete-time/digital signals, signal spectrum; Amplifiers: voltage/current/power
amplifiers, equivalent circuits, frequency response of amplifiers.

. IBHEKA S Weeks 2-3: Operational Amplifier Circuits
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Ideal operational amplifier, inverting and non-inverting amplifiers and their applications; passive and active
filters, first and second order filters.

ZARE SR Weeks 4-6: Diodes and Transistors
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PN junction, diode model, forward and reverse bias, diode characteristics, basic diode circuits, half-wave and
full-wave rectifiers; Bipolar Junction Transistor (BJT), biasing and small signal model; MOS Field Effect
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Transistor (MOS-FET), biasing and small signal model.

JA 7-9: BEAJCKHE. Weeks 7-9: Basic Amplifier Circuits
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Common emitter, common collector, common base amplifier; voltage and current amplifiers; FET amplifier
circuits.

JA 10-11: —HEHIB R S FETE. Weeks 10-11: Basics of Binary Number System

TR SR, BAERT], RER. AR

Binary arithmetic and conversion; basic logic gates; truth tables, Boolean algebra.

Ji 12-13: HEEH B Weeks 12-13: Combinational Logic Circuits
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Adders, comparators; encoders/decoders; multiplexers/demultiplexers; Karnaugh maps.

JH 14-16. B 71245 . Weeks 14-16: Sequential Logic Circuits
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Latches, flip-flops, counters; registers, finite-state machines; state diagrams, state tables.
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Introduction (2 credit hours): Introduction of the labs, grading policy and how to use the testing instruments in
the lab.
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Application Circuits of Diodes (2 credit hours): Applications of diodes in voltage regulators, clipping circuits and
clamping circuits.
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Common-emitter BJT Amplifiers (2 credit hours): Analysis techniques of the common-emitter BJT amplifier
circuits, the DC and AC equivalent circuits, Q-point and the dynamic performances of the amplifiers, adjusting
methods of the Q-point, saturation and cutoff distortions, dynamic performance parameters of the amplifiers
including voltage gain, input and output resistances, dynamic range and frequency response.
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Op-Amp Application Circuits | (2 credit hours): Summing, subtraction and inverting amplifiers, integrators and
differentiators.
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TTL Logic Gates (2 credit hours): Familiarization with some basic 74 series TTL logic gates including AND,
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OR, NAND, NOR, XOR and the conversions between them. Learn to use the digital storage oscilloscope.
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CMOS Logic Gates (2 credit hours): Testing of functions and performances of CMOS logic gates, comparison
between the TTL gates and CMOS gates.
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Combinatorial Logic Circuits (2 credit hours): Principles and applications of half-adders, adders, decoders,
encoders, multiplexers, de-multiplexers.
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Flip-Flops (R-S, D, J-K) (2 credit hours): Principles and applications of different kinds of flip-flops and the
conversions between them.
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A project team typically comprises three to eight members, with one student serving as the team leader. The teams are
tasked with completing a project related to circuit theory, wherein they must apply their knowledge of analog and digital
circuit theory as well as experimental skills to design an electronic gadget. Working under the guidance of their
instructors, each team is responsible for creating a time schedule, conducting cost evaluations, and allocating the
budget accordingly. The projects are evaluated based on five criteria: innovation, reliability, integrity, presentations, and
reports, as well as teamwork.

H R ESE %R Textbook and Supplementary Readings

(—) ##f Textbooks
Microelectronic circuits, 7 edition, Sedra Smith, Oxford University Press, 2015
Ronald J. Tocci, Neal S. Widmer, Gregory L. Moss, Digital Systems: Principles and Applications, 11/e - Pearson
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