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 The purpose of the project is to examine the working 

of a suggested circuit diagram for a signal generator 

with pulse width modulation. The circuit consists of a 

555 timer and a comparator LM 393, with the purpose 

of modulating a self-generated smooth signal to create 

pulses of the same frequency. The two variable 

resistors VR1 and VR2 are placed with respect to the 

555 timer and LM 393: the former controls the 

frequency of the signal, and latter determines the power 

drive of the final output. In the processing of building 

the circuit, the process switch was taken out, and the 

wire is shorted directly to the capacitors. The power 

source is a DC voltage of 9V and an amperage of 1.2 

A.  

 The 555 timer, or IC 555, is an integrated-circuit 

timer with the application of generating waveform 

signal; it consists of eight different pins, each with 

different function. Pin 8 connects to the supply voltage 

of the power source, and pin 1 connects to ground of 

the power source. Here, three pins are not connected: 

pin 3 (output), pin 4 (reset), and pin 5 (control voltage; 

to modify of the timing period of the 555 timer). IC 555 

acts as an “astable multivibrator,” where the output 

voltage (through pin 3) would be square waves. In this 

case, however, the circuit utilizes pin 2 (trigger) and pin 

6 (threshold) to generate a smooth voltage value from 

the capacitors in which pin 7 would discharge to the + 

terminal of the comparator LM393. Spin 7 is connected 

in between two external resistors R1 and VR1. When 

power source is on, the capacitor charges the voltage Vc 

to 2/3 of the voltage source V. When Vc = 2/3 V, the 

voltage of the capacitor hits the upper limit of pin 6 

(threshold), and the capacitor starts discharges out of 

pin 7 through VR1 and to the + terminal of the 

comparator LM393. IC 555 will continue to discharge 

Vc to 1/3 of the voltage source V until the voltage of the 

capacitor hits the lower limit of pin 2 (trigger), and 

restarts the cycle of charging and discharging the 

capacitors. The frequency of the output voltage is                       

and adjustable because of VR1. 

Circuit Diagram vs. Real Model 

555 timer 

 The pulse width modulator is an operational 

amplifier or op amp, and more specifically a 

comparator. The internal of an op amp consists of an 

input resistance Ri in between + and – input terminals. 

The output voltage is proportional to difference 

between the terminal (v+ – v-) so that output voltage vo 

= A(v+ – v-), where A is a constant. In addition, -Vsat  ≤ 

vo ≤ Vsat where Vsat is the saturation voltage and 

approximately equal to V. If the op amp is a 

comparator, into the – input terminal is a reference 

voltage Vref where this time vo = A(v+ – Vref), and vo is 

pushed toward Vsat  so that v+ < Vref => vo = -Vsat and 

v+ > Vref => vo = Vsat. In short, LM393 compares the 

input voltage coming from IC555 to Vref to outputs a 

voltage value. Often, the + terminal is referred to as a 

commanding signal, while – terminal is referred as a 

chopping signal; through the comparator, the 

commanding signal is “chopped.” If the commanding 

signal is higher the chopping signal, the output is high; 

otherwise, the output is low. In this case, output power 

is adjustable by the variable resistor VR2. 
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C = 47 pF C = 47 nF 

Evaluations are based on comparison of frequency at two points: 

at capacitor and at PWM. 

1. C = 47 pF  

Set VR2 to highest (90% duty cycle; Vref = 13.0V) 

At capacitor:  

_lowest: 2.837 kHz at 6.40V; drifts off when VR1 goes to the 

lowest 

_increases to 206.5 kHz; begins changing voltage value 

dramatically  

_highest: 389.2 kHz at 9.60 V  

_drops to 298.1 kHz at 11.6V when VR1 goes to the highest 

At PWM:  

_lowest: 10.89 kHz 

_highest: 463.3 kHz  

_drops to 290.1 kHz when VR1 is turned to the highest 

Both signal and output have a lot of noise interference and no 

clear level of frequency  

Changing duty cycle: approximately 50% and 10% duty cycle:  

 _retains the same frequency, mean voltage decreases by 

proportion. 

 

2. C = 47 nF  

Set VR2 to highest (90% duty cycle; Vref = 13.0V) 

At capacitor:  

_highest: 2.124 kHz and at 7.20 V 

_lowest: 10.88 Hz at 5.20 V; drifts off when VR1 goes lower  

At PWM:  

_lowest: 14.39 Hz; varies a lot  

_highest: 2.147 kHz. 

Both signal and output show a linear behavior in the frequency 

with less noise interference   

Changing duty cycle: approximately 50% and 10% duty cycle 

_retains the same frequency, mean voltage decreases by 

proportion. 
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