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ELT 220
555 Timer Experiment
Pre-Lab Preparation: (Numbers 2-4 must be submitted to be allowed to perform the experiment!)

1. View the two videos listed on page 6 at the back of the handout.

2. Explain the difference between a monostable multivibrator (one-shot) and an astable multivibrator as related to use in the 555 timer.

3. a. List the formula for the pulse width of a monostable multivibrator constructed using a 555 timer IC


b. List the 555 pins that each of the components in the formula connect between.

4. . a. List the formula for the pulse width of an astable multivibrator constructed using a 555 timer IC


b. List the formula for the pulse period of an astable multivibrator constructed using a 555 timer IC

 
c. List the 555 pins that each of the components in the formula connect between.

Procedure:

1. On the circuit in Figure 1 label the pin numbers for each of the pins.  On your breadboard, wire the one-shot circuit as shown in figure 1. 
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Fig. 1

2. Apply power to the circuit.  

       With the power connected, note the status of the LED: is it on or off? ________________

3. Connect a short piece of hook-up wire to the trigger input line on pin 2.  Momentarily touch that wire to ground.  Remove it as quickly as possible.  That will create a pulse at the trigger input.  

       Note and record the state of LED: _____________________

4. Continue to observe the LED and note any change in the output state after a period of time.  What is the state? ______________

5. When you trigger the one-shot, time the duration of the output pulse with an oscilloscope or Analog Discovery set to single sweep.  Trigger the one-shot and time the output pulse.  Write in the approximate value of the pulse-duration: ______________________

6. Using the values of external resistor and capacitor values in Fig. 1 and the time interval formula for a one-shot, calculate the theoretical output-pulse duration.

              What is your value? _____________________

7. Compare your calculated and timed values of output pulses.  Explain any discrepancies between your calculated and measured values.

             Answer: _________________________________________________

8. Keeping R1 at 1MΩ calculate the value C1 that will produce a two second output pulse.  Modify your breadboard to reflect these values.

9. Trigger the one-shot as indicated previously.  When you trigger the one-shot, time the duration of the output pulse with an oscilloscope or Analog Discovery set to single sweep.  Trigger the one-shot and time the output pulse.  Write in the approximate value of the pulse-duration: ______________________

10. Connect a short piece of hook-up wire to pin 4 in place of the wire connected to 5V.  You will use that as a reset.

11. Trigger the one-shot as indicated previously.  Then immediately touch the reset wire from pin 4 to ground.  Note the LED result: _____________

12. With a DC voltmeter, measure the output voltage at pin 3 during the one shot's off and on states.  What are your values?

           OFF: __________ volts         ON: ___________ volts.

13. Next you will experiment with astable circuits.  Wire a second circuit 

as shown in Fig. 2.
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Fig. 2

14. Apply power to the circuit and observe the LED.  What is happening?

      Answer: ____________________________________________________


Time the output using an oscilloscope.  Sketch the output waveform below.

15. Replace the 680k resistor with a 330k resistor.  Again observe the output with an oscilloscope.  Is the frequency higher or lower?  _________________

Sketch the waveform below.

16. Using the formula given in the tutorial, calculate the oscillation frequency for each condition in step 13 and 14.

               f = _____________ Hz  (R1 = 680k)

               f = _____________ Hz  (R1 = 330k)

17. Calculate the period, t1 and t2, and the duty-cycle for each resistor value:

        680k:  T = ___________  t1 = ____________  t2 = ____________

        330k   T = ___________  t1 = ____________  t2= ____________   

18. Vary the values of R1 and R2 and observe the effect on the duty cycle.  

Based on the formulas, what is the minimum duty cycle that may be obtained?

Based on the formulas, what is the maximum duty cycle that may be obtained?

19. Design an astable multivibrator circuit that will produce output pulses having a 99% duty cycle and a period of 20 ms.  Use a value of 0.1uF for the timing capacitor.  Draw the schematic of the circuit below. Construct and test this circuit. Have your instructor verify proper operation of the circuit.

____________________

Operates Properly ( Instr. Init.)

20. Design a monostable circuit that will produce pulses between 1 ms and 2ms using a variable resistor to vary the pulse width. Use a value of 0.1uF for the timing capacitor.  Draw the schematic of the circuit below. Using a second 555 timer IC, construct and test this circuit.  Have your instructor verify proper operation of the circuit.

____________________

Operates Properly ( Instr. Init.)

21. Use the astable designed in step 19 as the trigger for the monostable designed in step 20.  Test and verify the proper operation of this combined circuit.

____________________

Operates Properly ( Instr. Init.)

21.  After you have demonstrated that your circuit produces 1-2ms pulses every 20ms to your instructor use the output of this circuit to drive the control line of the servo motor.  Demonstrate that varying the potentiometer will vary the position of the servo motor.

____________________

Operates Properly ( Instr. Init.)

Related Videos:

1. Astable Operation of the 555 IC Timer: 

https://www.youtube.com/watch?v=XbzcGVGutvE&list=PL096F33A4E152A052&index=6

2. Monostable Operation of the 555 IC Timer:

https://www.youtube.com/watch?v=KRPCCBzuy2A&list=PL096F33A4E152A052&index=7

Suggested Reading:

1.Digital Electronics: William Kleitz


Section 14-7 and 14-8

2. 555 Timer IC Circuits. Forrest M. Mims III, Engineer's Mini Notebook. Radio 

Shack Cat. No: 62-5010.

"Create & experiment with pulse generators, oscillators, and time delays."

3. IC Timer Cookbook. Walter G. Jung. Published by Howard W. Sams & Co., Inc. 

ISBN: 0-672-21932-8.

"A reference 'must' for hobby, technicians, and engineers."

4. The 555 Timer Applications Sourcebook. Howard M. Berlin. Published by Sams 

Inc. ISBN: 0-672-21538-1.

"Learn how to connect the 555, perform 17 simple experiments."
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