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1. Annotation

One of the features of the development of modern science and technology is the
intensive development of electronics. Advances in electronics and integrated circuits
are crucial for the development of computer-integrated technologies, artificial intelli-
gence systems, microcontroller control devices and many other scientific and technical
areas. The course is aimed at forming in students on the basis of a systematic approach
to personal worldview, which allows you to freely navigate in theoretical and practical
issues of structure, principles of operation, characteristics and applications of basic
modern semiconductor devices used in electrical engineering and electromechanics.
The study of the discipline lays the foundations of knowledge about the basic physical
processes in semiconductors and the principles of structure and operation of basic elec-
tronic devices, analog and digital chips and integrated circuits, as well as practical skills
in experimental study of characteristics and justification of choice and application of
electronic devices. .

2. The purpose and objectives of the course
The purpose of the discipline is to form competences in the construction, principle of
operation and analysis of processes in electronic circuits, microprocessor devices and
sensors of automation systems, programming of microprocessor controllers.

Course objectives:

The study of the discipline should form knowledge of the purpose, principles of oper-
ation and parameters of electronic components and devices, architecture, structure and
capabilities of microcontrollers and microprocessor systems, develop skills in the use
of application software, microcontrollers and microprocessor technology to solve prac-
tical problems in professional activities.

3. Learning outcomes:

To understand the purpose, principle of operation and parameters of electronic ele-
ments, analog electronic devices, digital electronic devices, secondary power sources.
To understand the architecture, structure, functionality of the basic microcontroller
model, develop algorithms, compile and debug programs. Understand the principles of
information display systems. Develop basic electrical schemes for connecting external
devices and organize data exchange. Choose a controller and expansion modules to
solve the task of automating a local industrial plant. Choose the type and model of the
sensor, based on the task and conditions of detection, properties of the object and pa-
rameters of the environment, taking into account economic feasibility.

4. Course structure
LECTURES
1. Element base of electronics.
1.1. Passive components of electronic circuits.
1.2.Electrophysical properties of semiconductors.
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1.3.Classification and general characteristics of semiconductor devices.
1.4.Diode group devices.
1.5.Bipolar and field-effect transistors.
1.6.Thyristors.
1.7.1GBT transistors.
1.8.Elements of optoelectronics.
2. Analog electronic devices
2.1.Parameters and characteristics of analog devices.
2.2. Electronic amplifiers of electrical signals.
2.3.0perational amplifiers, analog circuits for operational amplifiers.
2.4.Generators of sinusoidal oscillations.
3. Digital electronic devices.
3.1.Fundamentals of logic algebra and digital integrated circuits of logic elements
3.2.Sequential circuits: triggers, counters, registers.
3.3.Combination devices: encoders, decoders, adders, multiplexers. comparison
schemes
3.4.Digital-to-analog and analog-to-digital converters (DAC and ADC).
4. Secondary power sources.
4.1.Uncontrolled rectifiers. Parameters and characteristics.
4.2.Schemes of single-phase and three-phase rectifiers.
4.3.Smoothing filters
4.4.Voltage and current stabilizers.

LABORATORY CLASSES
1. Study of structures, markings and images of radio components
2. Investigation of semiconductor diodes and zener diodes
3. Investigation of a bipolar transistor
4. Thyristor research
5. Calculation and study of low frequency amplifier on bipolar transistor
6. Calculation and study of the power amplifier
7. Research of amplifiers on the operational amplifier: inverting, non-inverting and
subtracting
8. Research of the generator of sinusoidal oscillations on the operational amplifier
9. Research of passive forming devices
10. Research of relaxation generators on the operational amplifier
11. Research of the basic element of transistor-transistor logic
12. Research of trigger circuits
13. Research of meters and registers
14. Research of DAC and ADC
15. Investigation of uncontrolled rectifier with filters
Module 2
LECTURES
1. Components of microprocessor devices. Number systems. General infor-
mation about microprocessor systems. Implementation of arithmetic calcula-
tions and performance of logical calculations
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1.1.The purpose of the discipline. Methods of transmission, storage and pro-
cessing of informatio.

1.2.Classification and purpose of microprocessor devices.

1.3.Number systems. Positional number systems.

1.4.Implementation of arithmetic and logical operations.

. Single-chip microcontroller and single-chip microcontroller (OMC) com-

mand system of the MCS-51 family

2.1.MCS-51 microcontroller architecture. Memory organization and registers.

2.2.MCS-51 microcontroller instruction system.

2.3.Groups and types of instructions.

2.4.Integrated Development Environment (IDE).

2.5.Low and high level programming languages.

. Basic program constructs. Bit processor

3.1.Classification of typical program constructs.

3.2.Program implementation of arithmetic data processing and logical operations.

3.3.Implementation of basic program constructs. Branching (condition), cycles.

3.4.Bit processor. Discrete data processing.

3.5.Debugging programs.

. Internal peripherals microcontrollers of the MCS-51 family microcontrollers

4.1.Parallel ports of the microcontroller. Purpose, modes of operation.

4.2.Circuitry of parallel ports.

4.3.External devices connection diagrams.

4.4.Parallel, discrete and serial communication via ports.

4.5.Timers / counters. Purpose, modes of operation.

4.6.0rganization of time intervals. Generating signals with specified time parame-
ters.

4.7.Interrupt system. Purposes and modes.

4.8.Processing of external interrupts and interrupts from built-in devices.

4.9.Universal asynchronous receiver / transmitter (UART). Purpose, circuitry,
modes of operation.

4.10. Sequential data exchange. Point-to-point and bus networks.

LABORATORY CLASSES
1. The architecture of the microcontroller 8051AH family MCS-51. Full-screen
FD51 debugger-simulator.
MCS-51 family microcontroller instruction system. Typical program constructs.
3. Bitprocessor of the MCS-51 microcontroller. Programming in the integrated de-
velopment environment IDE Keil uVision
4. Programming of arithmetic operations using microcontrollers of the MCS-51
family.
MCS-51 assembler. Training and adjusting stand EV8031 / AVR
6. Programming of data transmission in parallel format. Methods of displaying in-
formation.
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Module 3
LECTURES
. Automation, its purpose. Classification of automated control systems and
technical means of automation. Programmable logic controllers (PLCs). PLC
programming languages
1.1.The purpose of automation of technological processes.
1.2.Classification of automatic and automated systems. Local automation systems.
1.3.Programmable logic controllers (PLCs). PLC programming languages.
. PLC Zelio Logic: overview, technical capabilities, hardware configurations.
Ladder Diagram programming language
2.1.PLC Zelio Logic: appointment technical capabilities.
2.2.0perating modes.
2.3.Zelio Analog interfaces.
2.4.Zelio Soft programming environment.
2.5.Ladder Diagram (LD) programming language.
2.6.Programming of typical tasks and logical functions
2.7.Debugging programs.
. PLC Zelio Logic functions (internal program functional blocks)
3.1.Assignment of functions (internal function blocks).
3.2.Main functions: timers, counters, comparators.
3.3.Implementation of logic functions using ladder diagrams
3.4.Debugging programs.
. Functional blocks programming using special functions (SFC)
4.1.Programming in the language of functional blocks (Functional Block Dia-
gram, FBD)
4.2.Basic functions: timers, counters, comparators, cam controller.
4.3.Additional and service functional blocks.
4.4.Logical elements.
4.5.Grafcet special blocks (Special Functions, SFC).
4.6.Macros.
4.7.Supervisor window.
4.8.Debugging programs.
. Sensors of automation systems
5.1.Purpose, classification, types of industrial sensors. Principles of action.
5.2.Photoelectric sensors.
5.3.Inductive sensors.
5.4.Ultrasonic sensors.
5.5.Capacitive sensors.
5.6.Additional equipment.
5.7.Circuitry and connection of sensors.
5.8.Summary conclusions and recommendations for selection.

LABORATORY CLASSES
1. ZelioSoft 2 software shell: purpose, interface, methods of work..
2. Implementation of logical functions in the language of Ladder diagrams.
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Internal functions of Zelio modules: purpose, modes, programming methods.
Programming of a typical cyclic mechanism control task (LD language).
Programming a typical cyclic mechanism control task (FBD language).
Programming a typical control task of a cyclic mechanism (Grafcet language).
Research of photoelectric sensors.

Research of inductive sensors.

Research of ultrasonic and capacitive sensors.

©oOoN Ok oW

5. Hardware and / or software
Remote platform MOODLE, MS Teams
Multisim 11.0, FD51, Keil uVision, Zelio Soft 2 are used during laboratory
works.

6. Evaluation system and requirements
6.1. The academic achievements of higher education students based on the results of
the course will be evaluated on the scale below.

Rating scale Institutional scale
90 - 100 Excellent
74-89 Good
60-73 Satisfactory
0-59 Fail

6.2. Laboratory works are accepted on control questions to each of work. Each work is
evaluated on a 10-point scale.

6.3. The theoretical part is assessed by the results of passing at the end of each quarter
of two control test tasks, each of which contains 25 questions. For the correct answer
to one question the student receives 2 points (ie the maximum score for the theoretical
part - 100 points).

6.4. Final grade for the course (on a 100-point scale):

100 245 .2

150
FG = )
2+2

where Sir — the sum of points for the delivery of laboratory work; S; — the sum of points
for the theoretical part; 150 — the maximum amount of points for laboratory work; 100
- the maximum number of points for the theoretical part; 2 - the number of hours per
week of laboratory work; 2 - the number of hours per week of lectures.

6.5. Applicants for higher education can receive a final grade in the discipline on the
basis of current assessment of knowledge, provided that the number of points scored
in the current testing of the theoretical part and laboratory work will be at least 60
points.

7. Course policy
7.1. Academic Integrity Policy
Academic integrity of higher education students is an important condition for
mastering the results of training in the discipline and obtaining a satisfactory grade
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from the current and final tests. Academic integrity is based on condemnation of the
practices of copying (writing with external sources other than those allowed for use),
plagiarism (reproduction of published texts by other authors without attribution), fab-
rication (fabrication of data or facts used in education). process). The policy on aca-
demic integrity is regulated by the Regulation "Regulations on the system of prevention
and detection of plagiarism at the Dnipro University of Technol-
ogy".http://www.nmu.org.ua/ua/content/activity/us_documents/System_of preventio
n_and_detection_of plagiarism.pdf.

In case of violation of academic integrity by the applicant (copying, plagiarism, fabri-
cation), the work is evaluated unsatisfactorily and must be repeated. In this case, the
teacher reserves the right to change the topic of the assignment.

7.2. Communication policy
Applicants for higher education must have activated university mail. All written
questions to teachers regarding the course should be sent to the university e-mail.
7.3. Reassembly policy
Relocation takes place with the permission of the dean's office if there are good rea-
sons (for example, sick leave).
7.4 Evaluation Appeal Policy
If the higher education student does not agree with the assessment of his knowledge,
he may protest the assessment made by the teacher in the prescribed manner.
7.5. Attending classes.

For higher education students, full-time attendance is mandatory. Important rea-
sons for non-attendance are illness, participation in university events, academic mo-
bility, which must be confirmed by documents. The applicant for higher education
must inform the teacher either in person or through the headmaster about the absence
from classes and the reasons for absence.

For objective reasons (for example, international mobility) training can take
place online in consultation with the course leader.

8 Recommended sources of information
Basic:

1. OcHoBu enekTpoHiku : HaBY. 1oci0. / A. C. Bacropa, I'. JI. Jlopomenkos, B. I1.
Koxem’sxo, I'. JI. JIucenko. — Binnung : BHTY, 2018. — 197 c.

2. bomiox B. @., [lanbko B. I'. OCHOBM €IE€KTPOHIKH 1 MiKPOIIPOIIECOPHOT TEXHIKH:
Hagu. nocionuk. — Xapkis: HTY «XIII», 2011. — 257 c.

3. T'mkaswmii B. A. I{ludpona i anamorosa cxemotexHika / B. A. I'ukasuii. — Binauis
: BATY, 2001. - 161 c..

4. Kononraescbkuit FO.I1., CokonoB A.I'. EnekTponika 1 MikpocxemorexHuka. I1i-
npyuHuk (2-e Bun.) / 3a pea. A.I'. Cockosa. — K.: Kapasema, 2009. — 416 c.

5. CraxiB I1. I'. OcHOBH eNeKTpOHIKHU: (DYHKIIIOHAIbHI €JIEMEHTH Ta 1X 3aCTOCY-
BaHHs: HaBY. 11oci0. / I1. I'. Craxis., B. I. Kopyn, O. C. —JI. : Bun-Bo Ham. ya-Ty
,,JIbBIBChbKa mojiTexnika”, 2002. — 120 c.

6. Komontaercrkmii 0. I1. Koncnekt nexmiit 3 aucuumuiian « MikpornpoiiecopHa
TeXHIKa» (17151 CTYACHTIB, sIK1 HaB4YaloThes 3a HampsimoMm 6.050701 — Enextpo-
TEXHIKa Ta eJeKTpOoTexHoJOoTii BciX hopm HaBuanHs) / FO. I1. KononTaeBchkuit;
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XapkiB. Hall. yH-T MicbK. rocmn-Ba iM. O. M. bekeroBa. — XapkiB : XHYMI im.
O. M. bekerona, 2016. — 78 c.

7. MikponporecopHa TexHika [Tekcr]: HaBu. mociOnuk/ B.B. Tkauos, I'. I'pynep,
M-59 H. Hoii6eprep Ta in. — J1.: HartionansHuit ripauuunit ynisepcurert, 2012. —
188 c.

8. TexHiuHi 3aco0M aBTOMaTH3allli : HaB4Y.-MeTOA. ociOHuK / ykian.: A.K. baoi-
yenko, M. O. IloxycTos, 1. JI. Kpacnikos, O. I'. llytuacekuit, 1. I'. JIucauenxo,
1O. A. babigenko, O. M. J/I3eBouxko, B. I. Benbma, O.B.IlyranoBcekuii ; 3a pen.
A. K. Babiuenka. — X.: HTY «XIIl», 2021. - 217 c.

9. SAnancekuit O. A. KoMIIIEKT eIeKTpOHHHX MPe3eHTAIlIN 3 TUCIMUILTIHU «3aco0u

aBTOMAaTHU3ALIII».

10. Snancekuit O. A. MeroanuHi BKa3iBKU A0 BUKOHAHHS TAOOPATOPHUX PO-
01T NeNe 1 — 4 «Motyb iHTENEKTyalIbHOTO peJie (IporpaMOBaHUM JIOTTYHHM KO-
Hrponep) Zelio Logic SR2(3): npusHayeHHs, (QYHKIIOHYBaHHS,
porpamMyBaHHs, METOJIM POOOTH», 1HAUBIIYATbHUX 3aBJaHb Ta CaMOCTIMHOL
po0OOTH 3 AUCIHUILUTIHK «ABTOMAaTH3aIlisl 3arajibHO-MPOMHUCIOBUX YCTAHOBOK 1
TEXHOJIOTTYHUX KOMIUIEKCIB» JUIsl CTyAEHTIB crienianbHocTi 092203 «Enextpo-
MEXaHI4HI CUCTeMH aBTOMATH3allll Ta eJIEKTPONPUBOA» HanpsaMy «Enexktpome-
xaHikay/ Ymopsnaa.: O. A. SInancekuii — [{ainpornerporcek: HI'Y, 2011. — 76 c.

11. Anancekuit O. A. MeTouuHi BKa31BKU 0 BUKOHAHHSI TA0OPaTOPHUX PO-
01T Z-5...Z-7 «IIporpamyBanHns y o0onoHili ZelioSoft 2 MmoBoro giarpam QyHK-
LHIOHAIBHUX OJIOKIB: 1HTepdelic, MeToau poOOTH» 3 IUCHUILIIHU «3aco0u
aBTOMAaTH3aIIID.

12. Anancekuit O. A. MeTouuHI BKa3iBKH 10 BUKOHAHHS JJA0OPATOPHUX PO-
oir JJ1.1...J11.6, J2.1...J12.6 «/laTunku cucTeM aBTOMATH3aIii» 3 TUCITUILIIHI
«3aco0u aBTOMaTHU3AIII».

Additional:

1. Turapenko M. B. EnextporexHika Ta OCHOBH €l1eKTpOHIKU: HaBuanbHuii moci-
OHMK /I CTY/ICHTIB 1H)KEHEPHO-TEXHIUYHUX creianbHocTel By3iB / M.B. Turta-
penko. — K.: Konnop, 2004. — 240 c.c

ba6ax B. I1. O6po6ka curnamis / B. I1. ba6ak, B. C. Xaunenwkuii, E. [lprorep.

3. Komm’rotepna enextponika [EnekTponHuit pecypc| : miapydHuK Juist CTy/. CIie-
uianpHOCTI 126 «IH(dopmaliiiHi cucTeMu Ta TEXHOJIOT1», crienianizalii «lHrer-
poBani iH(popMmamiitni cuctemu» / A.O. Hoaupkuit ; KIII im. Irops
Cikopcrkoro. — EnexkrponHi TekctoBi nai (1 daitn: 80.9 Moaiit). — Kuis : KIII
im. Iropst Cikopcrkoro, 2018. — 468 c.

4. ABromaru3auis BUpOOHMUUX mpoiieciB. TexHiuHl 3acobu aBromaTtu3amii: Ha-
BYAIBbHO-METOAMYHHMA MOCIOHUK 10 MPAaKTUYHUX POOIT AJis 3400yBaviB OCBIT-
HBOTO CTyNEHIB «0akanaBp» rany3l 3HaHb |5 «ABTOMaruzaiis Ta
npwianooyyBaHHs» Ta 18 « BUpOoOHUIITBO Ta TEXHOJIOTI» yCiX (OopM HaBYAHHS
[Enextponnmnii pecypc] / [Ynopsa. B.B. Tuukos, B.f. I'anpuenxo, P.B. Tpem-
6oBenpka, K.B. basino]; M-Bo ocBiTu 1 Hayku Ykpainu, Uepkac. 1epx. TEXHOI.
yH-T. - Yepkacu: YTV, 2020. - 321 c.

N



. MikponporniecopHa TexHika: Enexrponnuit miapyunuk / B.S1.)Kyiikos, T.O.Te-
pemenko, FO.C. SImuenko, A.B.3arpanuunuii ; Biamn. pea. O.B. bopucos. 2016.
—440 c.

. MikpormporiecopHa TexHika: HaBuampHuii TOCIOHMK 3 MUCHUILUIIHU IS BCIX
¢bopM HaBUAHHS Ta CTYIEHTIB 1HO3EMIIIB HanpsAMy miaArotoBku 6.050701 “Enek-
TpoTexHika Ta enekrporexHosorii”/ Yxman. B.B.Kupuk. — K.: IBIL] «BunaBauii-
tBO «IlomTexnikay, 2014. — 183c.

. T'opomxka A. JI. 3aransHa EnextporexHika Ta ocHOBHU enekTpoHiku / A. JI. T'o-
pomxa. — K.: KHYBA, 2000. — 150 c.

. Enexrtponika i1 mikpocxemorexHika: ¥ 4-x T.1. /B.1.Cenbko, M.B.Ilanacenko,

€.B.Cenbko Ta 1H. — K.: O6eperu. — T.1. Enementna 6aza enekTpoOHHUX IpH-
ctpois. — 2000. — 300 c.

Information resources:

. Bikinenis. [IporpamoBanuii TOr4YHUI KOHTPOJIEP:
https://uk.wikipedia.org/wiki/IIporpamoBaHnuii_Jjioriunuii_KoHTpoJep
. Bikinenis. [Jatuuk:
https://uk.wikipedia.org/wiki//laTuuk
Bikinexis. ABTomMaTHu3ailisi BAPOOHUIITBA!
https://uk.wikipedia.org/wiki/ABTOoMaTH3a1iss BUPOOHHLITBA
Yuraneast ONLINE HaykoBo-Texniunoi 610morexku IGHTYHI,
http://chitalnya.nung.edu.ua/elektronika-i-mikroshemotehnika.html-0
. Jliteparypa Ha caiiTi kadeapH eIeKTPONPUBOIA:
https://elprivod.nmu.org.ua/ua/books/electronics.php ,
https://elprivod.nmu.org.ua/ua/books/microcontrollers.php
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