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6.002 Lecture Notes
Thursday April 24, 2003
Joel Schindall

First, a few general thoughts regarding this unit on operational amplifiers (op-amps).

How do engineers (and others) deal with design and analysis of large, complex systems?
Break large systems into [relatively] independent subsystems
Sometimes called “modules,” or “blocks,” or “layers.”

This happens all the ime.
Divide automobile into engine, transmission, power steering, braking, electrical
Different cross-sections depending on questions asked
Electrical contains elements from engine, transmission, ele.
Reference 1s “Zen and the Art of Motorcycle Maintenance
By Robert Persig.
In software design, divide software into layers
e.g. BIOS, then DOS or Windows (op sys), then word processor (app)
In hardware design, divide circuit into blocks (block diagram)
Radio has antenna, RF, LO, mixer, IF, detector, amp, PA.

Many mechanical designs use high gain amplifier plus negative feedback
Power steenng
Cruise control
Control of many biological processes
PEOPLE (you and me)
Catching a baseball
Wheelchair tennis
Lifting your arm to a sel position (we'll try this in class!)

Development of integrated circuits led to design of integrated op-amps
Credited 1o Bob Pease, MIT '61, in late *60’s
Devices were 702, 709, 741 (still used!)
Pease still at National Semiconductor, still writes informative columns
Excellent example of compartmentalization
Could achieve result with fewer transistors but
Gain block is easy to design with
Transistors are “cheap”™ to incorporate on IC
Mass production is efficient
Feedback allows consistent transfer function despile op-amp inaccuracies
{see homework problem 10.1)
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