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[bookmark: _Toc152143022][bookmark: _Toc185426922]Section one – Introduction
This report will consist of two parts. The first part will involve a schematic of a 555-timer circuit on the proteus software system, and the second part involves building the same 555-timer circuit on a bread board.  This will then allow for the resistors R3 and R4, the on time and off time, the time period and frequency of the circuit to be calculated. The report will also contain the details of how the circuit was built, why it was built that way and how it was tested. The circuit will consist of one 555 IC (integrated circuit) [2], two LED’s (light emitting diodes) one green and one red, four resistors, a grounded point, two capacitors and a 9-volt power supply. The 555 IC has eight pins with each pin having a different effect on the circuit (figure 1). 
[image: 555 Timer IC Pin Diagram, Circuit, Working, Datasheet, Modes]
[bookmark: _Toc185426912]Figure 1- 555 timer IC pin.

Once built and supplied with power an oscilloscope will be connected to the working circuit to measure the on and off time, the time period and frequency of the waves. 
[bookmark: _Toc152143023][bookmark: _Toc185426923]Section Two – Proteus simulation
For the first part of this test the circuit was built on proteus. Before building the circuit the resistors R3 and R4 needed to be calculated this was done using the equation R= V supply-V forward/I which was 9-2.2/10mA which equalled 680 Ohms for both resistors. Once resistors three and four were calculated the build could begin this was done by first placing the IC onto the board this then allowed for the rest of the circuit to be built in sections one through eight. Pin one (ground pin) on the IC was earthed via a wire connection. Pin two (trigger) on the IC connected between the 100uF capacitor and the 10k ohm resister two. IC pin three (output) was then connected between the green LED one and the red LED two. IC pin four (reset) connected to the 9-volt power supply and resistor three. Pin five (control voltage) on the IC connected to the 100nF capacitor and was then grounded. IC pin six (threshold) connected in between the 10k ohm resistor two and 100uF capacitor one. IC pin seven (discharge) connected in between the 1k ohm resistor one and the 10k ohm resistor two.
[image: A screenshot of a computer

Description automatically generated]Finally, to complete the circuit IC pin eight (+Vcc) was connected directly to the 9-volt power supply. This was then simulated on proteus and due to the connected capacitors, which charge and discharge current [3] therefore the LEDs began alternating showing that the connections were correct. [bookmark: _Toc185426913]Figure 2- complete circuit.

[image: Image preview]After completing the circuit, the oscilloscope was connected in between 10k ohm resistor two and 100uF capacitor one and in between the two LED’s. the oscilloscope was used for the calculations found in the results section of this paper. [bookmark: _Toc185426914]Figure 3- oscilloscope connected to the circuit.


[bookmark: _Toc185426924]Section Three – Bread board circuit
The second part of this test was built on a breadboard. A breadboard is a solderless temporary circuit designed for the testing of components or circuits. The middle section of the breadboard has rows of five holes which are connected horizontally via a metal strip and the outside section has rows of two holes connected vertically via metal strips called power rails. The connections are made when the wire or components are inserted into metal clips which are connected to the metal strips [4].  
To build the circuit on the breadboard the initial step taken was to place the IC over the centre gap connecting both middle sections of the breadboard. Once in place the rest of the circuit was built in steps one through ten ensuring there was a connection to each IC pin. Step one was to connect a wire from pin one (ground) on the IC to the power rail. Step two involved pin two (trigger) on the IC connecting to the 100uF capacitor which was then connected to the power rail it also had a wire connecting to the 10k ohm resistor and IC point six (threshold). Step three was a wire that connected in between the two LEDs to the IC connection pin three (output). Step four connected IC pin four (reset) to the power rail. Step five connected IC pin eight (+Vcc) to the 1k ohm resistor and connected via a wire to the power rail. Step six connects IC pin seven (discharge) to the 10k resistor. Step seven connected IC pin six (threshold) to the 10k ohm resistor. Step eight connected IC pin five (control voltage) to the 100nF capacitor and was also wired to the power rail. Step nine involved connecting one 680-ohm resistor to the power rail and the green LED and the other 680-ohm resistor to the other power rail and the red LED. The final step was to add the two pink wires seen in figure 4 and connect to the 9-volt power supply. As seen in figure 4 and 5 this then completed the circuit, and the green and red LEDs were alternating on and off. 
[image: ]
[bookmark: _Toc185426915]Figure 4- Complete breadboard circuit showing the red LED.
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[bookmark: _Toc185426916]Figure 5- complete breadboard circuit showing the green LED.
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Description automatically generated]After completing the circuit on proteus the oscilloscope was connecting to two different points on the circuit one in between the 10k resistor and one in between the 100uF capacitor and the other connected between the two LEDs. This allowed for the on and off times, time period and frequency to be calculated.[bookmark: _Toc185426917]Figure 6- oscilloscope for first channel on proteus.

Figure 6 shows the voltage and timing for the first channel. The information provided allows for the on time to be calculated which is 0.705 seconds- 0 seconds = 0.705 seconds. It also allows for the off time to be calculated which is 1.41 seconds – 0.705 seconds= 0.705 seconds. The time period was then calculated which was 1.41 seconds- 0 seconds = 1.41 seconds. Finally the wave frequency was worked out which was 1/1.41= 0.709 Hertz.  
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc185426918]Figure 7- oscilloscope for second channel on proteus.
Figure 7 shows the voltage and timing for the first channel. The information provided allows for the on time to be calculated which is 0.705 seconds- 0 seconds = 0.705 seconds. It also allows for the off time to be calculated which is 1.4 seconds – 0.705 seconds= 0.695 seconds. The time period was then calculated which was 1.4 seconds- 0 seconds = 1.4 seconds. Finally, the wave frequency was worked out which was 1/1.4= 0.714 Hertz.
After completing the breadboard circuit visual confirmation from the alternating LEDs showed that it was a fully working full circuit. The next step involved connecting the oscilloscope to the circuit. This was placed at two points, one on the red LED and the other on the 100uF capacitor. This allowed for the on and off time, time period and frequency to be worked out for both channels. 
 [image: ]
[bookmark: _Toc185426919]Figure 8- oscilloscope for the breadboard circuit (on time).
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[bookmark: _Toc185426920]Figure 9- oscilloscope for the breadboard (off time).
Figure 8 shows the on time for the breadboard circuit which was 0.740 seconds and figure 9 shows the off time for the breadboard circuit which was 0.640 seconds. This allows us to work out the time period which is 0.760 + 0.640 = 1.38 seconds. After calculating the time period, we can use it to calculate the frequency which is 1/1.38s = 0.725 Hertz. 
After reviewing the results from the proteus simulation and the bread board it is evident that the on time for both channels on the proteus simulation were significantly lower than the breadboard circuit for example channel one and two on the proteus simulation was 0.705 seconds however on the breadboard it was 0.740 seconds. However, the off times for the proteus simulation were significantly higher than the off time for the breadboard circuit for example channel one was 0.705 seconds and channel two was 0.659 seconds compared to 0.640 seconds on the bread board circuit meaning overall the time period for the two proteus channels was higher than the breadboard circuit. This meant that the breadboard circuit had a higher frequency on 0.725 Hertz compare to channel one which had a frequency of 0.709 Hertz and channel two which had a frequency of 0.714 Hertz. 


[bookmark: _Toc152143033][bookmark: _Toc185426926]Section Four – Conclusion
On completion of both parts of this test it was found that the 555-timer circuit built on the proteus software worked as expected with both the LEDs lighting up and alternating. This shows that the 555 IC performed as expected and that the calculations done to work out R3 and R4 were correct. This was then further proven when built on the breadboard as the circuit was a complete working circuit and functioned as expected. However, after reviewing both circuits it was found that it was much simpler to build on the proteus software as there was a larger space to configure the circuit. Another reason why it was easier on the proteus software was that the components were guaranteed to work as expected if the circuit was built correctly. This was one of the issues found when building on the breadboard at the start as some of the components provided were either damaged or completely faulty such as the IC or capacitors as when complete initially the LEDs would either fail to light up or fail to alternate when lit. Overall it is believed that as long as the components provided are working as expected the proteus software is a good way to test how the circuit will perform before being built on the breadboard, however this doesn’t always mean the exact same results. As seen in the results section even though the proteus circuit had the exact same components as the breadboard it had a different on and off time, a different time period and different frequency. After completing these two steps another option that could be used would be to build a soldered circuit on a PCB (printed circuit board) or a PWB (printed wire board) [5]. 
Section Five – Appendix



[image: ]Figure 10- a more detailed picture of the completed breadboard circuit.
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