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Introduction: 

First, a function generator (also called a tone generator) is an 

electronic device that can output a specific waveform at a set 

frequency. For example, one could generate a sinusoidal 

signal at 60Hz. You can use it to test the inner workings of 

audio amplifiers, find the characteristic of op-amps and 

diodes, make funky noises—the list of applications goes on.  

A DDS function generator is a digital arbitrary waveform 

generator, meaning it uses a digital-to-analog converter 

(DAC) to build a signal. It also has read only memory (ROM) 

where it stores amplitude values for specific waveforms at 

various time intervals based on a sampling frequency (Fs). 

Let's say we have a DDS signal generator with an 8-bit DAC 

and it outputs a sinusoidal signal at 100Hz with a sampling 

frequency of 800Hz. Because the Fs is eight times the 

frequency of the sine wave, an engineer or, more likely, a 

computer needs to extract from a real sine wave eight 

amplitude values from t = 0 to t = 2π. This amplitude interval 

is [0, 255] (1111 1111 in binary = 255), which corresponds to 

the interval [-1, 1] with a real sine wave. As a picture is worth 

a thousand words, below is a comparison between the real 

sine wave and the one outputted by our imaginary (and low-

performance) DDS function generator. 

 

 



Block diagram: 

 

 

 

Working: 

The block diagram of a function generator is given in the 

figure. In this instrument, the frequency is controlled by 

varying the magnitude of the current that drives the integrator. 

This instrument provides different types of waveforms (such 

as sinusoidal, triangular and square waves) as its output signal 

with a frequency range of 0.01 Hz to 100 kHz. 

The frequency controlled voltage regulates two current supply 

sources. Current supply source 1 supplies a constant current to 

the integrator whose output voltage rises linearly with time. 

An increase or decrease in the current increases or reduces the 

slope of the output voltage and thus controls the frequency. 

The voltage comparator multivibrator changes state at a 

predetermined maximum level, of the integrator output 

voltage. This change cuts-off the current supply from supply 

source 1 and switches to the supply source 2. The current 



supply source 2 supplies a reverse current to the integrator so 

that its output drops linearly with time. When the output 

attains a predetermined level, the voltage comparator again 

changes state and switches on to the current supply 

source. The output of the integrator is a triangular wave 

whose frequency depends on the current supplied by the 

constant current supply sources. The comparator output 

provides a square wave of the same frequency as output. The 

resistance diode network changes the slope of the triangular 

wave as its amplitude changes and produces a sinusoidal wave 

with less than 1% distortion. 


