Course Microelectronics
	Proficiency

	Bachelor

	Proficiency requirements

	Differential equations: analytical and numerical solutions.

Basic knowledge of integral transforms, in particular, the Fourier transform.

Statistics: distributions, histograms, decision making,

Basic knowledge of any programming language (Matlab, MathCAD, Mathematica).

	Working hours
	Total hours – 45 hrs
Lectures – 30 hrs
Labs – 8 hrs (per group)
Practice –7 hrs (per group)



Description
Content 

1 Operational amplifiers

1.1 Introduction. Conception of the integrated technologies.

1.2 Conception of operational amplifier. The block diagram.

1.3 The characteristics and parameters of op amps. Classification of op amps.

2 Applications of operational amplifiers. Linear functional converters


2.1 Inverting and noninverting amplifiers. The principles of operation.

2.2 Adders.
2.3 Differential amplifiers.
2.4 Integrators and differentiators.
3 Applications of operational amplifiers. Nonlinear functional converters

3.1 Logarithmic amplifiers. The principles of operation. Application.
3.2 Antilog amplifiers.
3.3 Ideal diode circuit. Basic circuit. Full wave rectifier.
4 Analog Multipliers
4.1 The principles of operation. Classification.

4.2 Applications: multiplication, division, squaring, square rooting. Power measurements.
5 Comparators
5.1 Basic concept, terms. Classification.

5.2 Applications: limit comparators; simple analog to digital converter. 
6 Generators

6.1 General theses of the generators theory. Basic concept, terms. Classification.

6.2 Sinusoidal oscillators

6.3 Rectangular waveform generators. Op amp astable multivibrators. Monostable op amp multivibrators.

6.4 Rectangular waveform generators based on digital ICs. Astable and monostable multivibrators.

6.5 Rectangular waveform generators based on timer. 555 Timer, block diagram, the principles of operation. Astable and monostable operations.

6.6 Sawtooth-voltage generator (SVG). Basic characteristic and circuits of SVG. Sawtooth-voltage generator based on op amp.

