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Section 1
Here is a screenshot of the entire circuit recreated in Proteus 8:
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Figure 1
PIC16F84A
The PIC16F84A is a microcontroller. Microcontrollers are “simplified computers designed to run basic programmes, which conduct a single task repeatedly.” [1] In the case of Figure 1, it is used to control the circuit and illuminate the LED display as well as time the intervals at which the LED display changes its displayed character. It does this by having a programming language which can be written by the user. It has 35 instructions which can work in conjunction together to allow the microchip to perform a vast number of functions when programmed by the user. 

7 Segment LED Display (Anode)
The 7 Segment LED Display is an electronic display device with the ability to display 7 separate LED lights within the display. They are most used to display numbers 0-9 as well as letters A-F, also known as decimal and hexadecimal. In the case of the circuit in Figure 1, it will be used to display hexadecimal values. Each pin (except the power terminal pin) controls one of the seven lights which can be switched on and off according to the power sent to each of the pins, as well as the microcontroller controlling this input of power.

7805 Power Regulator
The 7805 Power Regulator is “a voltage regulator that outputs +5V from three separate terminals. It also outputs a current of up to 1.5A.” [2] It is used to provide a constant input voltage. It is used to do so in the circuit displayed in Figure 1. It is especially important in the circuit as it somewhat prevents an accidental overload to the circuit which would most definitely damage the integrity of some of the other components within the circuit, such as the LED display and the PIC16F84A. Essentially, it allows for the desired amount of voltage to be supplied to the circuit. It is especially useful in the real world, as simulation scenarios allow for exact desired voltages to be set as the input. Whereas in real world scenarios, there are a lot more variables to consider which can impact input voltages, such as negative feedback.

BC107 Transistor
The BC107 Transistor is an NPN transistor. It has collector and emitter regions which allow for signal amplification. This is due to having a high concentration of electrons flowing through these regions which in turn create a stronger signal. In the case of the circuit displayed in Figure 1, the power supply is kept strong further along the circuit as the collector is connected to the rest of the circuit and the emitter is connected to a ground terminal, allowing for components which require a greater power supply than normal (such as the sounder) to have the required amount of power supplied to them.

Crystal Oscillator
The Crystal Oscillator is “a fixed frequency oscillator, which vibrates a crystal (usually quartz) to act as a resonator, with the resulting frequency determining the frequency of the oscillation.” [3] It allows for a clock signal to be inputted within digital circuits. It is used to do so in the circuit displayed in Figure 1. 

Sounder
The sounder is a device which activates a noise when an electrical signal is inputted. In the case of the circuit displayed in Figure 1, the sounder would be activated when a button within the circuit is pressed.

Resistor
A Resistor is a device which adds resistance to a circuit, lowering the current flowing throughout the circuit. They are used to do so in the circuit displayed in Figure 1. The resistors used in between the PIC16F84A are used to prevent an overflow of current to the 7 Segment Display which would otherwise render it unusable.

Capacitor
A Capacitor is a device which stores and discharges electrical energy. It is used within the circuit displayed in Figure 1 to provide energy to the circuit when it is needed.

Buttons and Switches
Buttons and switches are mechanical devices which prevent electrical current from passing through them when they are off or no physical contact is made between their parts and do the opposite when physical contact is made between their parts. In the case of the circuit displayed in Figure 1, the buttons are used to make the display count up when one button is pressed and make the display count down when the other button is pressed,

Section 2
In order to get the display characters 0-9 and A-F on the display, what pin lights up what segment on the display must be known. 
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Figure 2 [4]
Association between different values of binary and hex must be made with the input pins of the display through the PIC microcontroller. This would allow for the microcontroller to know what each value is and would understand how 1-255 would look for decimal, binary and hexadecimal. So, for example, if the number 3 was to be presented on the display, the PIC would need to know what 3 is in binary and hexadecimal, as well as what LED segments to activate on the display. As 3 is 0011 in binary and 03 in hex, it would need to activate 5 segments on the display (which are A, B, C, D and G). If F was to be presented on the display it would need to know the value of F in binary, which is 1111, and so would require the segments A, E, F and G to be activated.
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