


Objectives
· Simulate an astable 555 timer circuit in proteus as well as some design calculations including:
· Resistance of R3 and R4
· On time, Off time
· Period
· Frequency
· Create a plan for the circuit to be built on a bread board
· Build the circuit on a bread board and fault find as necessary to ensure functionality

The 555 timer
It was a man named Hans Camenzind who, in 1971, designed the 555 chip during a period of his life when he wanted to design linear integrated circuits [1]. The 555 chip is used as an accurate and affordable timing device used for a variety of tasks including timing, pulse generation and the production of wave forms through oscillation [2]. The chip replaces a circuit that would otherwise have to include 23 transistors, 15 resistors and 2 diodes, resulting in a huge space and cost saving [3].
The purpose that the 555 timer plays in the circuit that is the topic of this report is to alternate between a green and red LED flash. This is done by making use of a capacitor bouncing between 1/3 and 2/3 of the input voltage (VCC) which changes the output of the threshold and trigger comparators within the 555 timer, which in turn changes the output of a flip flop. This produces and oscillating signal which continuously switches between it’s high and low points with no input due to it’s astable state.

Apparatus used:
· Proteus 
· Breadboard
· 555 Chip
· 2 LEDs (red and green)
· 4 resistors (1kΩ, 10kΩ, 2 x 470Ω)
· 2 capacitors (100nF, 100µF)
· Power supply unit




The exercise
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	Original configuration based on the diagram in the task description of the assessment specification.
390ohm resistors used.
The current required to trigger the diode was ~20mA. Ohm’s Law was used to calculate that 450ohm resistors were needed to achieve this from the 9V supply. 390ohm resistors were chosen initially as they were close to the required value.
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	Simulation running. Current and Voltage probes showing readings across the circuit, but the LEDs were not flashing.
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	Simulation running a few moments later, showing the change in current and voltage as the circuit functions.
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	Changed resistors to 470ohm as the value was closer to the calculated value and it was safer for the diodes to have slightly less current running through them rather than more.
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	LEDs were deleted and replaced with new LEDs. Began to function. Green on
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	Replaced LEDs; red on.
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	Analogue graph measuring C1(2) which shows the voltage across capacitor 1
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	Analogue graph showing voltage across capacitor 1 and the output of the 555 chip (D2K).
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	Time on 1.06s.
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	Time off 1.77s (0.71s of on time)
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	Time on 2.48s (0.71s of off time)
Frequency is 1/(0.71+0.71) = 0.704
Real values should be 0.762s on, 0.693 off.
Frequency should be 0.687Hz as calculated.
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	Plan for bread board
Pins 2 and 6 were joined and pins 4 and 8 were joined with wires crossing the 555 chip. This can be seen as a sloppy solution, but it did allow for efficient use of cables and space. The desire to save space was a driving factor in the overall layout of the circuit.
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	Initial set up (one 470Ω resistor hidden behind green LED).
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	When turned on, only the red LED lit up. The LEDs did not cycle either. The 100nF capacitor was flipped which seemed to solve this issue.
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	Final configuration (one 470Ω resistor hidden behind green LED). Some components were damaged after 40V were mistakenly put through the circuit when using a different PSU. These components were replaced accordingly.
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	Successful operation of 555 circuit. Red LED on.
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	Successful operation of 555 circuit. Green LED on.



Time in the lab was limited, so this was the extent of operations carried out. Had more time been available, or work was carried out more efficiently, two more operations would have been carried out. Firstly, the circuit would have been tidied up by shortening the legs of the resisters, LEDs and capacitors. Secondly, electrical testing could be carried out on the breadboard using a combination of a multimeter for resistance, current and voltage and an oscilloscope to view the wave forms that were simulated in Proteus.
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