
6.002 - Lecture 09

More Op Amp Examples
• Diode (Nonlinear Resistor)
• Log & Exponential Amps
• Multipliers & Dividers
• How An Op Amp Works



Nonlinear Functions



Exponential Diode



Exponential Diode – 1N4148

IS = 4 nA
nVT = 51 mV
RS = 560 mΩ

Exponential:
IS << iD < 10 mA



Exponential & Log Amps



Multiplier



Multiplier performance:

Yellow/Green = Inputs
Blue = Log of product
Pink = Output

Each input has a 2-V offset and a 2-V peak-to-peak
amplitude. The sine input is 100 Hz and the triangle input
is 10 Hz.

The input resistors are 500 kOhm, the summer resistors
are 10 kOhm and the output resistor is 1 kOhm. The
diode is 1N4148.

Multiplier



Simplified n-Channel MOSFET



Simplified p-Channel MOSFET



Op-Amp Design



Analysis
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