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Figure 1 The waveform-generation circuit has a frequency of 1 Hz to 100 kHz in five scales. 

   ↘
The Exar (www.exar.com) XR-
2206 function-generator IC can 

generate square, triangular, and sinusoi-
dal signals with low distortion. Its out-
put frequency is inversely proportional 
to the components in an RC network, 
according to the formula F=1/RC. 

Use a potentiometer as the resis-
tor component to provide a frequency 

variation similar to a logarithmic scale. 
To change this behavior, the manufac-
turer’s data sheet recommends con-
necting a resistor network to a variable 
external voltage source. The voltage 
should be stable and vary from 0 to al-
most 3V.

Instead of using an external voltage, 
the circuit described here uses an inter-

nal reference voltage of approximately 
3V at Pin 7 of the XR-2206. With this 
internal reference, the circuit requires 
no voltage regulators—not even in the 
power supply. The circuit requires a 
power supply with only a 12V, 500-mA 
center-tapped transformer, a bridge rec-
tifier, and two filter capacitors (Figure 
1). You can define the frequency equa-
tions using Figure 2 as a reference.

When VX is 0V, you determine the 
frequency using F=1/RC. The current 
trough, IR, equals 3/R, where 3 is the 
voltage reference in Pin 7. From this 
equation and resolving the recipro-

Function generator has 
variable frequency
Adolfo Mondragon, Electrolux Products, Juarez, Mexico
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cal of R, you define the frequency as 
IR/3R=1/R, as a function of the current, 
F=IR/3C.

When VX>0V, you define the current 
as IR=(3−VX)/R. Replacing IR from the 
previous equation, you can define the 
frequency as a direct function of the 
voltage: F=(1/3RC)(3−VX). 

Figure 1 shows the final circuit to 
generate the waveforms. The circuit’s 
frequency ranges from 1 Hz to 100 kHz 
in five scales. The rotary switch lets you 
select the scale by switching in a set of 
capacitors.EDN 
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Figure 2 With an internal reference, this circuit requires no voltage regulators—not 
even in the power supply. 

   ↘
The switching power supply in 
Figure 1 produces 3.3V dc from 

an input voltage of 2.5 to 20V dc with 
high efficiency. The circuit operates at 

an input voltage as low as 1.5V once it 
starts from a minimum of 2.5V dc, al-
lowing the switcher to fully discharge a 
pair of alkaline cell batteries nearing end 

of life. The power supply can also run ef-
ficiently off higher input voltages, such 
as 12V automotive power. The heart of 
the circuit is a SEPIC (single-ended-pri-
mary-inductance-converter)-based 
switching power supply, which provides 
an output voltage greater than or less 
than the input voltage (Reference 1).

This power supply includes bootstrap 
circuitry comprising IC1, an LT3008 

Power supply accepts 
wide input-voltage range
Jim Windgassen, Northrop Grumman Undersea Systems, Annapolis, MD
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Figure 1 The power supply can provide a 3.3V output from 2.5 to 20V input voltages. It needs 2.5V to start.
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