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[bookmark: _Toc172479944]Introduction and Description
[bookmark: _Toc522271446]The aim of this report is to detail the findings from building and testing an astable 555 timer circuit in the Proteus Design Suite and on an electronic Breadboard.
The 555 timer is an Integrated Circuit (IC) that is widely used in electronics. It can be configured to generate precise time delays or oscillation.
Operating in the time delay, the time is controlled by one external resistor and capacitor. For a stable operation as an oscillator, the free running frequency and the duty cycle are both controlled by using two external resistors and one capacitor. The circuit may be triggered and reset on falling waveforms, and the output structure can source or sink up to 200mA [1]. The 555 timer consists of 8 pins, shown in Figure 1 and detailed below:
Pin 1 – Ground, connected to the ground.
Pin 2 – Trigger Input, activates the timer when the voltage drops below 1/3 of the supply voltage.
Pin 3 – Output, which can drive loads.
Pin 4 – Reset Input.
Pin 5 – Control Input,  external voltage applied to this pin changes the threshold as well as trigger voltage. By commanding a voltage on this pin or by connecting a pot between this pin and ground, the pulse width of the output wave can be varied.
Pin 6 – Threshold Input, ends the timing interval when the voltage exceeds 2/3 of the supply voltage.
Pin 7 – Discharge Pin, discharges the timing capacitor in astable and monostable modes.
Pin 8 – Power Supply (+Vcc).
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[bookmark: _Ref172470054][bookmark: _Toc172531326]Figure 1 – 555 Timer IC Pin Diagram. Adapted from [1]
The 555 timer IC has three functional parts:
Comparator – The comparator is a circuit that compares two voltages at the input level and produces an output dependant on the whether the voltage at the non-inverting terminal is higher than the voltage at the inverting terminal.
Voltage Divider – Provides a reference voltage for the internal comparators (highlighted in green in Figure 1)
Flip / Flop – Controlled by the outputs of the Trigger and Threshold comparators (highlighted in green in Figure 1). If the input is high while low at R then the output at Q is high. It means when S is high Q output is high and if R is high Q output is low (highlighted in red at Figure 1).
The 555 timer IC has three main operating modes, these being:
Astable – There is no stable level of output, it will continuously oscillate between high and low states, creating a square wave output. Mainly used in clock pulses, flash lamps and tone generators. 
Monostable – Generates a single pulse of a specific duration in response to a trigger input. Used in timers, pulse generation and push to operate systems. 
Bistable – Operates as a basic flip-flop with two stable states. Mainly used as toggle switches 
[bookmark: _Toc172479945]Proteus Astable 555 Timer Circuit
The Astable 555 timer circuit was built within the Proteus design suite to the specifications provided. This was done by selecting the correct individual components and linking together with the drawing tool. A circuit diagram is shown at Figure 2. 
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[bookmark: _Ref172472772][bookmark: _Toc172531327]Figure 2 – Proteus Astable 555 Timer Circuit Diagram
The Resistance for R1 and R2 were provided with the specifications, but R3 and R4 were unknown. Using Ohms law, R3 and R4 was determined:
Ohms Law; V = I x R, where V = Voltage, I = Current and R = Resistance. 
Making R the subject, , therefore   
Taking a reading from Proteus to determine the Vf  @ 20mA over R3, shown at Figure 3
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[bookmark: _Ref172475397][bookmark: _Toc172531328]Figure 3 – R3 Vf Proteus Reading
An oscilloscope was connected in parallel to the red LED in Proteus to show the on / off time of the LED (Figure 4). As the oscilloscope is in parallel to the LED, the measured voltage is representative of R4, thus presenting the LED on / off time. 
As shown in Figure 5, the LED on time is 724.58ms, and the cycle or period begins again at 1.43s. Therefore the off time is 1.43s – 724.58ms, or 705.42ms. 
Knowing the time taken for one cycle or period, the frequency was determined using:
Frequency =  
Frequency =  
Frequency = 0.699 Hertz (3d.p.)
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[bookmark: _Ref172475872][bookmark: _Toc172531329]Figure 4 – Oscilloscope Set Up
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[bookmark: _Ref172476455][bookmark: _Toc172531330]Figure 5 – Proteus Oscilloscope Measurement
[bookmark: _Toc172479946]Breadboard Astable 555 Timer Circuit
The same circuit was set up using a plastic board, with holes that will accommodate electronic components in an non-permanent state, allowing for prototyping, more commonly known as a Breadboard [3]. The breadboard and the following supplied components were used to construct the circuit diagram from Figure 2, and shown in :
555 Timer.
Green LED.
Red LED.
Capacitor x 2 (100nF).
Resisters x 4 (10k, 1k and 2 x 340).
Wire.
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[bookmark: _Toc172531331]Figure 6 – Breadboard Astable 555 Timer Circuit
Once constructed and powered, an oscilloscope was connected in parallel to the green LED to determine the on / off time, period and frequency. A picture of the oscilloscope readings is shown in Figure 7.
The LED on time is 760ms, and the cycle or period begins again at 3.12s. Therefore the off time is 3.12s – 760ms, or 2.36s. 
Knowing the time taken for one cycle or period, the frequency was determined using:
Frequency = 1/T 
Frequency = 1/3.12s 
Frequency = 0.321 Hertz (3d.p.)
[image: ]
[bookmark: _Ref172478963][bookmark: _Toc172531332]Figure 7 – Breadboard Oscilloscope Readings
[bookmark: _Toc172479947]Results
Tabulate results for both the Proteus simulation and Breadboard are shown in Table 1. 
	
	On Time
	Off Time
	Period (1 Cycle)
	Frequency (3d.p.)

	Proteus
	724.58ms
	705.42ms
	1.43s
	0.699Hz

	Breadboard
	760ms
	2.36s
	3.12s
	0.321Hz


[bookmark: _Ref172479229][bookmark: _Toc172479802]Table 1 – Proteus and Breadboard Astable 555 Timer Results
[bookmark: _Toc172479948]Conclusion
Both the Proteus and Breadboard set up and test results demonstrated the astable function of the 555 timer, as the waveform is neither in a continuous high or low state, but flip-flops between the two. Unfortunately a square waveform was not produced by the Breadbaord circuit, but this may be due to faulty components. 
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