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Mr. Alan Rux  - University of Massachusetts 

presents 

learning by doing  

in partnership with 



555 Timer 



555 Timer Modes 

Monostable (one-shot) 

Negative trigger                                 Pulse 



Monostable (one-shot) 

• have only ONE stable state (hence their name: “Mono”), 

and produce a single output pulse when it is triggered 

externally 

• return back to their first original and stable state after a 

period of time determined by the time constant of the RC 

coupled circuit 

• One main disadvantage of “monostable multivibrators” is 

that the time between the application of the next trigger 

pulse has to be greater than the preset RC time constant of 

the circuit to allow the capacitor time to charge and 

discharge 



Monostable Timer Circuit 



555 Timer 



(a) The 555 timer connected to implement a monostable 

multivibrator. (b) Waveforms of the circuit in (a). 

Trigger pulse 

Short to ground 



(pulse width)W = 1.1 RC 

 capacitor voltage in an RC circuit 

UTP=66.6% 

1 RC Time = 63% 



Monostable 

Operation 

 

pulse width 

W=1.1RC 

ADK trigger pulse 



PULSE WIDTH Table                                          





Pulse Width Modulation 

using LM555 



Pulse - Width Modulator 



Pulse Width Modulation 



Pulse Width Modulation 



Pulse - Position Modulator 



T I Data Sheet 





T I Data Sheet 



T I Data Sheet 



T I Data Sheet  page 9 & 10 



T I Data Sheet  page 9 & 10 



T I Data Sheet  page  10 



T I Data Sheet  page 10 

F  =  1 / T 

 

F  =  1 / .3ms 

 

F  =  3,333.3 Hz 

 

F  =  3.3 kHz 



T I Data Sheet  page 10 

Time =  .2 

msec./division 



Fairchild Data Sheet 



Fairchild Data Sheet 



Fairchild Data Sheet 





Control pin 5 



Pulse - Width Modulator 



Pulse Width Modulation 

The higher the modulation voltage the wider the pulse 

The lower the modulation voltage the narrower the pulse 



Pulse Width Modulation 

using LM555 



“Lamp Driver Circuit” 

LM555 

Pin 3 

Output 

+ 5 volts DC 





PWM Lamp brightness  voltage control 



Pulse - Position Modulator 



Analog Discovery Design Kit  

learning by doing  

U-Mass, Alan Rux 



Leads we will be using today 



To enable the oscilloscope click on the 

 “Scope - in” icon 



2 Channel Oscilloscope Window 



Waveform Generator Window 

 1 Channel,   AWG-1 





DIYASDE 

• Take a 555 running a square wave out 

 with 50 / 50% duty cycle 

• Pass the sq. wave through an integrator 

circuit, need offset on op-amp if using 

single voltage source, LM324 op-amp. 

• Pass integrated triangular wave through op-

amp shaping circuit  =  sine wave, offset 

also required with single voltage supply  





Astable Operation (free-run) 



Basic triangular-wave generator. 



Square wave to triangular wave 

DIY 



Triangular wave to Sine wave 

DIY 







Let the Fun & Learning Begin  


