MOHAWK VALLEY COMMUNITY COLLEGE

UTICA-ROME, NEW YORK

COURSE OUTLINE
I.
CATALOG DESCRIPTION:

ET262 Operational Amplifiers   C‑3, P‑2, CR‑4

This course includes further study of linear transistor circuits. Examination of frequency response and negative feedback are of prime importance. Operational amplifiers are discussed in great depth, including applications in summing, precision rectifying, voltage regulation, filtering, and other popular circuit applications. Usage of digital computers for analysis and design is discussed. 

Prerequisites:
ET161 Linear Electronics

II.
MATERIALS:

Tools:

Scientific calculator, electronic hand tools and breadboard

III.
STUDENT LEARNING OUTCOMES:

The student will demonstrate knowledge of analog electrical devices, particularly operational amplifiers and their applications. (1)

The student will be able to utilize items such as decibels, Bode plots, and negative feedback for circuit analysis. (1) 

The student will use a mathematical and problem solving approach for design and analysis, based on fundamental DC and AC circuit principles and math concepts. This will include the use of computer simulations. (1),(a),(b)
The student will demonstrate facility at constructing and trouble shooting op amp circuits in the laboratory with proper use of test equipment. (4)

The student will demonstrate appropriate communication skills, particularly technical reports through the laboratory. (3)

The student will demonstrate the ability to work as part of a technical team, particularly in the laboratory. (5)

() – References ETAC of ABET Student Outcome
IV.
DETAILED COURSE OUTLINE:


1. New Analysis Techniques



A. Decibels: power and voltage



B. Frequency Effects




1. Lag networks and Miller's Theorem




2. Lead networks




3. Bode plots




4. Square wave response


2. Introduction To The Op Amp



A. Differential Amplifiers



B. Op Amp Construction and Open Loop Performance



C. Negative Feedback




1. General effects




2. Non‑inverting voltage feedback




3. Non‑inverting current feedback




4. Inverting voltage feedback




5. Inverting current feedback



D. Basic Op Amp Circuits




1. Inverting and noninverting amplifiers




2. Summing and differencing




3. Single supply operation




4. Current boosting



E. Practical Considerations

1. Frequency response, gain bandwidth          product

2. Slew rate, power    bandwidth,              Non/decompensated devices




3. Offset voltage and current, drift




4. CMRR and PSRR




5. Noise


3. Op Amp Applications



A. Active Filters




1. Filter description, order, alignment




2. VCVS high and low pass




3. Band‑pass and band‑reject




4. Audio equalizers



B. Analog to Digital to Analog Conversion




1. Working in the digital domain




2. Sampling theorem, PCM representation




3. D to A conversion




4. A to D conversion



C. Nonlinear Circuits




1. Precision rectifiers




2. Function synthesis




3. Comparators



D. Regulators




1. Linear regulators




2. Switching regulators



E. Oscillators




1. Positive feedback




2. Simple op amp oscillators (Wien bridge)




3. Single chip IC oscillators



F. Specialized Linear Circuits




1. Instrumentation amps




2. High output devices




3. High speed devices

V.
LABORATORY OUTLINE:

Students should submit technical reports for the laboratory exercises. Appropriate graphs, tables, and subsequent analysis are expected along with proper spelling and grammar. Laboratory results may also be verified through computer simulations.

 1. Decibels and Bode Plots

 2. The Differential Amplifier

 3. The Op Amp Comparator

 4. The Noninverting Voltage Amplifier
 5. The Inverting Voltage Amplifier


 6. Gain-Bandwidth Product

 7. Slew Rate and Power Bandwidth


 8. DC Offset

 9. VCVS Filters

10. Multiple Feedback Filter

11. Precision Rectifiers

12. The Linear Regulator

13. The Triangle-Square Generator

14. Parallel-Series and Series-Series Negative Feedback

Alternates: The Op Amp Differential Amplifier, The Non-compensated Op Amp, The Operational Transconductance Amplifier, The Differentiator, The State-Variable Filter, Function Generation, and The Track-and-Hold Amplifier
VI.
POSSIBLE PROGRAMMING ASSIGNMENTS:

1. Analysis of feedback amplifiers for gain, frequency response, impedance, etc.
2. Graphical output of Bode plots

3. Design of active filters using standard component values

4. Noise calculations in op amp circuits

5. Quality control investigation: Performance variation with typical parameter spreads
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