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Exploring Diode Ring Mixers

Topic for this week.  The engineering approach to Electronic Design.  Top-Down: 
start with something functional, peel away the layers to the depth needed for the 
task at hand.  Common examples: lower the power supply voltage; increase the 
frequency range; substitute different components; reduce size; reduce cost.  Using 
parts based on their capabilities, not the limited imagination of the component
designer.  Going beyond the datasheet.

In Lab: Wind a trifilar toroid using three colors of wire, and connect it as a 2:1 turns 
ratio center-tapped transformer, using the methods shown in class.  Measure the 
frequency response using the lab signal generator and oscilloscope, both open-
circuited and with a 200 ohm resistor termination.  Use two 100 ohm resistors in 
series so you have access to both the transformer center tap and the termination 
resistor center tap.  Ground the resistor center tap.  Then reconnect the transform-
er as a common mode hybrid coil, driving the transformer center tap.

Save the trifilar transformer--this will be used in lab two to build the oscillator.

First Graded Homework: Due Thursday April 21.  Simulate a phase detector using 
a diode ring, using 20 uH trifilar transformers and 1N4148 diodes.  Drive one port 
with 1.700 MHz and the other port with 1.710 MHz, and plot the detected phase 
detector output as a function of time.  It should be a sine wave, and the detector 
constant kf is easily available by looking at slope of the output at the sine wave 
zero crossing.

Next, change the second port drive to 1.700 MHz with phase as a parameter, and 
simulate over a list of phase differences to illustrate phase detector operation.

Turn in no more than 4 pags, including a schematic with component values, some 
simulation results, and text describing how a diode ring phase detector works.

Ungraded exercise.  Due in class Thursday April 14.  Turn in two pages including a 
simulation of a trifilar hybrid coil and a measurement of the bandwidth and losses 
of your hybrid transformer in the lab.  This is an ungraded exercise, and you are 
encouraged to work together, but turn in individual assignments. Note that hybrid 
coil operation and the bandwidth of a trifilar toroid built with a given number of turns 
on an FT 37-43 core are important concepts that rate big double rectangles in the 
lecture notes.


