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Subject description

Aims

This course will give an overview of the basic cgpts and applications of digital technics, fr
Boolean algebra to microprocessors. The aim isctuant the future electrical engineers with
fundamentals of digital technics, with the digitaikcuits, and with their characteristics 3
applications. In the course of three-semester Hlestclassroom-tutorials and laboratory exerd
the future electrical engineer should acquire séldwledge and sufficient proficiency in t
functioning, operation, design and applicationsligftal systems.
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Topics to be covered:

Sequential circuits, general concepts and progerigichronous and asynchronous operation.
elementary sequential circuits, flip-flops. Analysind synthesis of sequential circuits. Sequentiz
functional blocks, registers, counters. Logic dirgenerations and families, general properties.
Implementation technologies, bipolar (TTL, ECL),TFEEMOS). Programmable logic devices.

Arithmetic circuits, combinational and sequenti&miconductor memories, properties, addressing.

Microprocessor basics, arithmetic logic units, gaths, interfaces, interrupt.

Topics Week Lessons
Sequential logic circuits, fundamental concepts auagerties. State
transition tables, state transition diagrams. Alyocous and synchronous 2
operation.
Elementary sequential circuits: flip-flops. RS, IX,G-D, and T type flip- 2
flops I.
Elementary sequential circuits: flip-flops. RS, IX,G-D, and T type flip- 5
flops Il.

Sequential functional blocks: registers, registesda counters,

asynchronous and synchronous counters |. 2
Sequential functional blocks: registers, registesdal counters, 5
asynchronous and synchronous counters Il.

Analysis and synthesis of sequential circuits. Bgsis based on next state 2
tables.

Synthesis of synchronous sequential circuits: 4paitty checker, 4-bit Gra 5

code counter.

Logic circuits I. Basic principles (logic familiegyerter). MOS circuits.
CMOS logic, principles, CMOS technology. Basic CM@&8es, pass 2
transistor logic.

Logic circuits 1. Logic circuit generation and féims. Bipolar and TTL.
Schottky technology.

Logic circuits Ill. BICMOS circuits, ECL circuit$3eneral comparison and

evaluation of different logic circuits and techngiles.




Semiconductor memories. Classification, technokgixeoperties and
applications.

Microprocessors I. Carry-look ahead and carry $eldders, parallel
multipliers. Series arithmetic circuits: addersl amultipliers. Arithmetic 2
logic unit: structure and properties.

Microprocessors Il. Elementary concepts, structows, system, operation,
handling of peripheries, interruption system.

End-of-term review.

N

Classroom practice subjects

Synthesis of combinational circuits: design examgled case studies.

Analysis and synthesis of synchronous sequentialits: examples. Case
studies: 4-bit parity indicator, Gray-code counter

Applications examples of synchronous sequentialds and counters.
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Analysis of operation of and applications of TTLds®@MOS basic gates ar]
functional elements |.

Analysis of operation of and applications of TTLd&DMOS basic gates ar
functional elements II.

N

Analysis and applications of semiconductor memories 2

Assessment and evaluation
Requirements of the signature:
The attendance of the lectures and classroom peads compulsory. Students whose absence f
lectures or classroom practices exceeds the Istijiglated in the Rules and Regulations of the
University cannot be admitted to examination.
The coursework comprises several home assignmedta written mid-term test. The condition fq
admission to examination, besides the above raeserning lecture attendance, is the submissi
of all home assignments and at leapaasmark (2) in the mid-term test.
Type of exam:
Written and supplementary oral examination at tiek & the semester.
The threshold for pass mark (including the resaflisome assignments and mid-semester test) i
%.
Evaluation of the exam:
The results of home assignments and of the tekbwidppropriately incorporated in the final grg
Weighing (app.): home assignments results 30 %temi test result 20%, and exam paper 50 ¢
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Suggested material

Arato6 PéterLogikai rendszerek tervezeJankonyvkiado, Budapest, 1990{idfyetemi Kiadd
2004

Zsom GyulaDigitalis technika I, || Miiszaki Kényvkiadd, Budapest, 2000, (KVK 49-273/0ah
be found on and downloaded from the internet.)

Rémer Méaria:Digitalis rendszerek aramkoreMiiszaki Konyvkiado, Budapest, 1989, (KVK 49-
223).

Rémer Méaria:Digitalis technika példatyrKKMF 1105, Budapest 1999.

Balint Rodor: Digital technics (course materials for finaky elective English language course),

mti.kvk.uni-obuda.hu

Balint P6dor: Digital technics Il (course materials for §etar English language coursati.kvk.uni-

obuda.hu

(available also on the University E-learning (Ma@dsystem).
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