Lab Report for an Astable 555 Timer Circuit
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1. [bookmark: _Toc123845953]Introduction
This lab report contains information and results from a structured process to enable two LED lights to flash at opposing times using a 555-timer circuit.
The project started by putting the components to be used in an online application called proteus. Proteus allows the user to safely create circuits without using any materials and no practical demonstrations. This was the starting point for the project.
Once a working circuit was achieved in Proteus, it was then replicated on a breadboard using the same components to try and achieve similar results.
The components put into Proteus were the same ones to be used on the breadboard. These consisted of:
2 x LED lights (1 x Red and 1 x Green)
2 x Capacitors 
4 x Resistors 
1 x 555 Timer
2. [bookmark: _Toc123845954]555 Timer
A 555 timer is an integrated circuit chip which was invented in 1971 by Hanz Camenzind and is often used in a variety of circuits including timer, delay, and pulse generation. The timer gets its name due to the fact there are three 5kΩ resistors on the inside. 
As said by Mike Murray [1], the timer can pulse electrical currents for an exact amount of time based on the values of resistors and capacitors connected to the timer.
Below in figure 1 is an image of a 555 timer.
[image: A picture containing electronics, circuit

Description automatically generated][bookmark: _Toc122626177][bookmark: _Toc123807943][bookmark: _Toc123845901]Figure 1 – 555 Timer



	







3. [bookmark: _Toc123845955]Proteus Project
[image: ]
[bookmark: _Toc123807944][bookmark: _Toc123845902]Figure 2 – Proteus circuit with no probes and original values set on resistors

[image: A picture containing chart
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[bookmark: _Toc123807945][bookmark: _Toc123845903]Figure 3 – Proteus circuit with red light on and all resistor values updated
[image: Chart

Description automatically generated with low confidence]
[bookmark: _Toc123807946][bookmark: _Toc123845904]Figure 4 – Proteus circuit with white light on and all resistor values updated 
[image: ]
[bookmark: _Toc122626178][bookmark: _Toc123807947][bookmark: _Toc123845905]Figure 5 – Proteus Circuit with probes added and a solid red light on
[image: ]
[bookmark: _Toc122626179][bookmark: _Toc123807948][bookmark: _Toc123845906]Figure 6 – Proteus circuit with probes added and a solid white light on
[image: ]
[bookmark: _Toc123807949][bookmark: _Toc123845907]Figure 7 – Complete proteus circuit with graph added
[image: ]
[bookmark: _Toc123807950][bookmark: _Toc123845908]Figure 8 – Zoomed in version of the graph from figure 7

The time on and time off values are calculated by using the two following formulas.Key
T = Time
Ln = Natural Log
R = Resistor
C = Capacitor

Time on – Upper line length value
Time off – Lower line length value
tHigh = Ln2 x (R1+R2) x C
tLow = Ln2 x R2 x C


The predicted time on and off for the above proteus circuit is as follows:
Time on = ln2(1k + 10k) x 100µf
	  = 0.76246
Time off = ln2(10k) x 100 µf
	 = 0.69315
	  
From calculations after zooming in on the graph, the actual results were:
Time on = 0.7081
Time off = 0.7080

A link to a video with the working circuit recorded from proteus is below:
(152) Astable 555 timer circuit on Proteus - YouTube


4. [bookmark: _Toc123845956]Breadboard Project
[image: ]
[bookmark: _Toc123807951][bookmark: _Toc123845909]Figure 9 – Breadboard with solid green light on
[image: ]
[bookmark: _Toc123807952][bookmark: _Toc123845910]Figure 10 – Breadboard with a flashing red light only
[image: ]
[bookmark: _Toc123807953][bookmark: _Toc123845911]Figure 11 – Breadboard with a flashing green light only
[image: ]
[bookmark: _Toc123807954][bookmark: _Toc123845912]Figure 12 – Breadboard with a solid green light only
[image: ]
[bookmark: _Toc123807955][bookmark: _Toc123845913]Figure 13 – Breadboard with a solid red light only
There were no photos taken of the fully functioning breadboard, but a link has been placed below to a video which was taken of the complete circuit working and in action.
(152) 555 Timer circuit displayed on a breadboard - YouTube

5. [bookmark: _Toc123845957]Conclusion
From the experiments done via proteus and physical work with a breadboard it was evident from the photographs that the experiment via proteus was seemingly easier, whether that is down to the ease of not using wires or a breadboard which is complicated and fiddly if never used before, is unknown for certain.
It can be seen from the proteus results that they were not close to what was predicted from the calculations. 
There is more leeway to adjust the circuit on proteus as it is safer and more efficient than cutting, stripping, and bending wires on a physical circuit. 
This was proven when it came to turning to circuit live. The circuit was not performing as expected. Various wires were moved around and although the components were seemingly all in the correct positions, the lights were either on solidly or one flashing without the other doing a thing. Eventually the 555 timer was replaced, and the circuit began to work perfectly.
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