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1. [bookmark: _Toc187661500]Introduction
[image: Diagram

Description automatically generated]In this report the student has been asked to simulate / build a 555-timing integrated circuit. this type of circuit can be used to generate pulses, create time delays, and oscillate. The student was given a copy of figure 1 to first simulate using the design software called proteus. [bookmark: _Toc187661505]Figure 1 - The 555-timer circuit needed to be replaced

Once the student had assembled the simulation, they were then required to work out different factors as this would be used to understand what components will be required to build the bread board. 
· The resistance of the R3 and R4 resistors 
· The on and off time 
· The period timings of the led lights 
· [image: Comprehensive Guide to 555 Timer with Pinout, Specs, and Operating Modes]The Frequency of the whole cycle [bookmark: _Toc187661506]Figure 2 - 555-timer IC diagram

[image: 555 Timer Pin Description]The above is required as these values would be used to understand what components will be required. Once the simulation on proteus was finalized the student then need to build a physical copy on a bread board.[bookmark: _Toc187661507]Figure 3 - 555 timer Pin Description [3]

One of the key items used in this circuit is an 8 pin 555 timer microchip. Figure 2 shows a diagram of the 555 microchip. Important information about the triple five timer is as such below. 
· The most common make up is made of 25 transistors, 2 diodes, and 15 resistors.
· It was created by electronics engineer Hans Camenzind in 1971.[5]
· By changing to a direct resistance, the design was able to reduce the external pins from nine to eight.
· [image: Lightbox]There are 3 modes of circuits that the 555 – timer has. The first is a monostable circuit which is known as a one-shot mode meaning that when triggered only a single pulse is generated then it returns to a stable state. This is used in time delay generation and touch switches. [bookmark: _Toc187661508]Figure 4 - Diagram of a monostable circuit


[image: Lightbox]The next mode is distable this is where the timer switches between two different stable modes.[bookmark: _Toc187661509]Figure 5 - Diagram of a distable circuit


The last mode and the one the student used in this assessment was astable. In this mode the 555 IC acts as an electronic oscillator where the output is constantly swaps between on and off time as per the configured period. This mode is used for things like led’s and lamp flashers. 
[image: Lightbox][bookmark: _Toc187661510]Figure 6 - Diagram of an astable circuit





[bookmark: _Toc187661501]Results
[image: ]As stated previously for this assignment the student had to replicate the circuit in figure 1 using the software proteus. This can be seen below in the figure 7. [bookmark: _Toc187661511]Figure 7 - Circuit replicated in proteus

When the student was recreating the circuit, they needed to work out the what the values of the resistors R3 and R4. This was done using the below equation. 

[bookmark: _Toc187661317]Equation 1 - Ohms law
Then by rearranging equation 1 the student can calculate the values of the resistors.

[bookmark: _Toc187661318]Equation 2 - To work out values of R3 and R4
Then by adding in all other values that are know it will help the student work out R. 

[bookmark: _Toc187661319]Equation 3 - Values for R3 and R4
[image: ][bookmark: _Toc187661512]Figure 8 - proteus Resistor values

[image: ]An oscilloscope was then added to the circuit so that the student could measure the on and off time. The on and off time can be seen in figure 8 and 9. The on time starting on the straight incline at 1.77s and ending at the downward curve at 3.16s. The off time is the straight decline at 1.07s ending at the upwards curve 1.77s.[bookmark: _Toc187661513]Figure 9 - Oscilloscope on time

[image: ]From this the student needed to work out the individual on and off time along with the overall period. To work out the on and off time the student takes the end time and subtracts the starter time such as. [bookmark: _Toc187661514]Figure 10 - Oscilloscope off time


[bookmark: _Toc187661320]Equation 4 - proteus on time
The same can then be done for the off time 

[bookmark: _Toc187661321]Equation 5 - proteus off time
The results from both the on and off time can be used to work out the overall period 

[bookmark: _Toc187661322]Equation 6 - Proteus overall period
From this the student can work out the frequency. To work out the frequency it is just the time take to complete a full cycle in hertz units. 

[bookmark: _Toc187661323]Equation 7 - Proteus frequency
From this the student was able to work out the simulated frequency was 0.48Hz. The student also worked out all the same values from the 100µF capacitor. This can be seen below.


[image: ][image: ][bookmark: _Toc187661515]Figure 11 - Proteus capacitor off time
[bookmark: _Toc187661516]Figure 12 - Proteus capacitor on time


For the off time, 940.00mS has been converted to S from mS for consistency. All of the workings can be seen below.

[bookmark: _Toc187661324]Equation 9 - proteus capacitor off time

[bookmark: _Toc187661325]Equation 10 - proteus capacitor on time

[bookmark: _Toc187661326]Equation 11 - proteus capacitor Period

[bookmark: _Toc187661327]Equation 12 - Proteus Capacitor frequency
The student can see that the overall everything matches up, apart from the of off time which seems to be down to the student not being very familiar with the proteus software so maybe not have has all the correct settings aligned.
[image: ]Now that the student had completed the simulated aspect of this assignment, they needed to replicate it once again but this time it would be done physically on a bread board. This was to prove that they could take all the theory and put it into practice. Once the student was finished the build, the board was attached to a power supply set at 9V.  This can be seen below [bookmark: _Toc187661517]Figure 13 Bread board build

[image: A machine with wires and a display

Description automatically generated with medium confidence][bookmark: _Toc187661518]Figure 14 - Bread board with power supply displayed


[image: A screen with a graph on it

Description automatically generated][image: A screen with a graph on it

Description automatically generated]Like the simulated version the physical circuit is then attached to a oscilloscope, this is to ensure that all parts have been added correctly and that the student gets the same results for both physical and simulated circuit. Figures 14 and 15 show the bread board oscilloscope. 
[bookmark: _Toc187661519]Figure 15 - Physical oscilloscope on time
[bookmark: _Toc187661520]Figure 16 - Physical oscilloscope off time

When the oscilloscope is connected the student used it to analyse the on and off time values. With the particular oscilloscope it does the calculations for the on and off time.  
	Calculation 
	Value 

	Off time -2.340s - -3.040s 
	0.700s

	On time -1.590s – 2.340s
	0.750s

	T (period) 0.700s + 0.750s
	1.45s

	Frequency 
	0.69Hz


[bookmark: _Toc187659152]Table 1 - Physical time values
[bookmark: _Toc187661502]Discussion
From table 1 the student can compare the two different circuit builds and put both sets of results into table 2.
	Circuit 
	On time
	Off time
	T (period) 
	Frequency 

	Proteus software
	0.69s
	1.39s
	2.08s
	0.48Hz

	Physical build
	0.75s
	0.70s
	1.45s
	0.69Hz 


[bookmark: _Toc187659153]Table 2 - compared values from simulated and physical
The student can use table 2 to compare the resulting vales from both the simulated and physical circuits. The student can see that the two sets of data are very different from each other which is not what was expected, the student believed that they would see very similar if not parrel figures when completing the bread board. The difference in results is speculated to be due to the students experience and knowledge of building circuits before under taking this task, when building the bread board the student would experience phases of the circuit working as intended and what would seem as a faulty connection with only the red led light illuminating. Human error would be the biggest factor any discrepancies as certain parts used like resistors all look very similar with only different colour strips along the body distinguishing them from one another, so the student might have used the wrong part while not realising their mistakes.
When doing research for this assignment the student looked in to how timer circuits can be used in relation to their overall course, it seems the most common use is for Electronic Delay Detonators for quarrying or mining with many benefits such as [4]
· higher precision
· reduction of air blast 
· the blast can be programmed to what is required from a range of different delays 
· built in safety features compared to other detonators 
[bookmark: _Toc187661503]Conclusion
Even though the student had varying data in this assessment they believed that it was still a good challenge giving them a better understanding of electronic systems. Given that the data was vastly different between the proteus system and physical bread board it has shown as an interest point for the student to do more research so they can get more parrel data when attempting to making a circuit again. This would be more achievable with having a better understanding of all the equipment involved and the most optimal building methods.  
The student would also be interested in looking into how widely the triple five timers are used in the weapons industry such as ordnance systems or other types of detonators. 
[bookmark: _Toc187661504]References 
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Pin Name
Purpose

1 GND  Ground reference voltage, low level (0 V)
2 TRIG This output is driven to approximately 1.7 V below +Vcc, or GND.
3 OUT  This output is driven to approximately 1.7 V below +Vcc or GND.

A timing interval may be reset by driving this input to GND, but the timing does
4 RESET not begin again until RESET rises above approximately 0.7 volts. Overrides
TRIG which overrides threshold.

5 CTRL  Provides “control” access to the internal voltage divider (by default, 2/3 Vcc).

The timing (OUT high) interval ends when the voltage at the threshold is

© TR reater than that at CTRL (2/3 Ve if CTRL is open).

, b Open collector output which may discharge a capacitor between intervals. In
phase with output.

s e  Positive supply voltage, which is usually between 3 and 15 V depending on the

variation.
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