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[bookmark: _Toc514196783]Introduction
[bookmark: _Hlk514195159]The group project outlined within this report is concerned with a company made of students from the University of Wales Trinity saint David, who are all creating products that are based for bicycles or e-bikes, this report will mainly focus on the intelligent Hall-Effect sensor bicycle indicator’s project and will include the research, design, manufacture and analysis of the project.
When the group was put together it contained three members these members came up with a name slogan and an aim for their company, which were: -
Group Name: Swansea Cycle Electronics (CSE for Short)
Group Slogan: Advancing Cycling Technology.
Aim: To produce and sell bespoke pieces of electronics made for bikes and e-bikes that can be connected to the consumers bikes.
The group members and bicycle related projects/products are listed below: -
Alexander hall-A set of intelligent Hall-Effect sensor bicycle indicator’s, used for the bike user’s safety and to help other road users.
Nathan Davies- A GPS tracker that is used to find out where a bike is and as a security measure.
Robert Lucas- A LDR bicycle light, used for the bike user’s safety and it gets brighter as the ambient light decreases.
Group meetings were supposed to be held every week, but due to the members being busy with coding and building of their separate projects there were only a few meetings held, these are shown as appendix 2-4.
[bookmark: _Toc514196784]Background research
[bookmark: _Toc514196785]Other projects/products
The first part of research that had to be done was looking into other products or other people’s projects, this was done so that the group members could get a good understanding of the types of products they would need to design and manufacture, as well as the standards at which they need would need to maintain if they wanted their products to become marketable. 
There were products and projects that were similar the intelligent Hall-Effect sensor bicycle indicator that were found during the initial research, these included: -
Basic switch-based bike indicator project- This project is a basic switch-based indicator circuit that runs off a 9V battery, the projects implements a switch to choose which side of the indicator circuit needs to be lit depending on which way the bike user needs to go and a button to make the lights flash. This project uses basic components such as LED’s, resistors, as well as the components mentioned above[1]. Below is the circuit diagram of the simple switch-based indicator project: -






Figure 1-Circuit Schematic of Switch-Based Indicator Circuit. [1]













555 timer indicator circuit- This project was for a set of indicator circuits that employs a 555 timer in its astable multi-vibrator mode (it oscillates at a given rate given by the circuits capacitors and resistors, this rate is expressed as a current going through the circuits transistors turning the circuits LED’s on and off.)[2], here is a diagram showing one side or the 555 timer bike project :-
Figure 2- One side of the 555-timer circuit project (Circuit Schematic) [2]










[bookmark: _Hlk512003034]WingLights Fixed- This is an Indicator product by the company CYCL, they make bicycle indicator products that attach to the handlebars of bicycles, the ones shown below are called WingLights fixed they are a set of indicator lights are pushed into existing handlebars of a bike, they are operated by pushing a button at the end of each indicator, the brightness of this project is 16lm (lumens) and is supplied by 4  orange LED’s that are extra bright, the weight of this product is 76g (grams), they have a battery life of around 6 months and the company has deemed the product energy efficient and they usually sell for £29.99.[3]
Figure 3- Image of WingLights Fixed indicators by CYCL. [3]









Lumos Helmet- This product is a bike safety product that combines the convenience of a bicycle helmet and the safety properties of bike lights, the bike helmet features three sets of lights, one set of 10 white LED’s on the front of the product, a set of 16 Red LED’s on the back and two sets of 17 yellow LED’s used for indicators on each side of the back of the helmet, the product generally lasts for 6 hours on its flashing mode (3 hours when the lights are on continuously), uses a remote for indicators (a button on the helmet for front and back lights), it weighs 450g, the helmet has a single size of 54-62cm (for adults) and the Lumos Helmet generally sells for £149.99 [4]. Below is an image of the LUMOS helmet product: -
Figure 4- Image of LUMOS Helmet by Lumos Helmet

















[bookmark: _Toc514196786]Planning
Planning is very important when it comes to the success of the project, the planning of the project was done by creating a Gantt chart: -Figure 5-List of Tasks and Sub-Tasks for Gantt chart


There are five steps that contribute to the completion of the project, the steps are: -
Research- This stage was split up into three sub-parts, the first part being initial research to find other projects/products that were like the Hall-Effect bike indicator, as well as how they worked, the second part being the research of the materials and components, the third part was the costing of the previously researched materials, this part list can be found in (appendix 1).
Design and Testing-There were five sub-parts to this stage which was the design of the circuit on proteus, the first part was concerned with the designing of the lighting system, the second part was the designing of implementing a hall-effect sensor into the circuit using proteus and programming it using CCS, the third part was designing the auto-off function within the circuits program, the fourth part was used to make sure all of the above parts were integrated into the circuits program, the final part was to perform testing on the designed circuit from proteus with the program designed on CCS.
Building- This stage was used for building the physical prototypes of the circuit built on proteus, the first part should have been used to order the parts from the parts list mentioned in (appendix 1), the second part was the building of an initial physical prototype a breadboard circuit, if that was completed a secondary physical prototype was built using Veroboard or if there was enough time a PCB (Printed Circuit Board).
Secondary Testing – This stage was for the testing of the physical prototypes, the first step was to test the breadboard circuit to see if worked, the second step would be to to see if the Veroboard (or PCB) worked (if a secondary physical prototype was built), the last step was to do the final testing with the proteus code on the physical prototype.
Project Report – This stage was used mainly for the write-up of the group project but was also used as time to evaluate all the testing that was done on the physical and non-physical circuits.Figure 6-Gantt chart of Project

[bookmark: _Toc514196787]Techniques used
Many techniques were used in the design of the hall-Effect bike indicator, the electronic/electrical techniques that were used such as: -
LED being in series and parallel-LED’s that are put into a series arrangement or connected Positive to negative have some characteristics that the current flowing through the LED’s stays the same, whereas the voltage going over the LED’s changes getting lower depending on the amount of LED’s there are, and the voltage drop of each LED.[5]
When LED’s are arranged into a parallel arrangement, so All positive ends are connected, and all negative ends are connected, the characterises are different to the series arrangement as the voltage stays the same over all the LED’s, whereas the current splits up equally with a specific amount going down each parallel set of LEDs’.[5]
Finally, if the LED’s are in a series/parallel arrangement they have the advantages of both series and parallel meaning the LED’s in each parallel set have the same voltage going across them and the input current is split equally to each set of parallel LEDs’.[5]
Potential (voltage) Divider- voltage or potential divider is usually used within electronics to set an appropriate bias point for active components, voltage division can also be used to lower the amount of voltage going into a circuit when a high voltage is inserted into it [6], this was used as the input voltage on the proteus circuit was too high to use with the PIC so Voltage division was used to bring it to a level that the PIC microcontroller can use.
Although during the last Viva for the project, the student was advised by their lecturers that the use of a voltage regulator would be more beneficial than the potential divider technique, as the voltages could change depending on what current was being driven, but a voltage regulator can be used for voltage conversions or the process of taking a higher voltage and lowering the voltage to a more manageable voltage, the voltage is also more stable [7], this stability makes a voltage regulator a  better way to reduce the voltages within the project.
Hall-effect Sensor- A magnetic Hall-Effect sensor is usually used to sense the passing of a magnetic field, once the magnetic field has been sensed it sends an electrical signal which can be a current or a voltage, this means that the hall-effect sensor is a magnetic to voltage transducer, the voltage that is transmitted can be used by various different devices[8], in the case of this report the hall-effect sensor is connected to a PIC16F887 and is used to pick up a magnetic field from a magnet that is passing it on the wheel of a bike and the PIC microcontroller uses the voltage signal sent to detect whether the bike is moving or if it is stationary.
[bookmark: _Toc514196788]Calculations 
Resistor calculations- There were many calculations that were used to calculate the values of the resistors within the circuit diagram and the physical prototype these calculations used the following equations: -
Potential (voltage divider)- This was used for the calculation of the resistors used to make the voltages from the buttons a safe level to input into the PIC microcontroller: - 
The equation for potential divider was found in [9]  is :-
[bookmark: _Hlk513928101]
In the circuit R1 was R4 or R8 which equal 10K, R2 was R5 or R6 in the proteus circuit which equals 2.7K, Vin was 7.2V.
Inserting those values the equation becomes: -
[bookmark: _Hlk513930629]= 7.2V 0.75= 5.4V.
The value of Vin changed for the breadboard prototype, so the equation changed to: -
= 5V 0.75= 3.75V.
Parallel and series resistance: - 
I did a series arrangement of the two LED’s, an equation was found in [10] which was :-
R=(Vs-N*Vf)/Imax
R is resistance
Vs is source voltage
N is number of LED’s in series
Vf is forward voltage of LED
Imax is the forward current of LED
Rmax=(7.2V-2*2.25V)/1000mA (uses max current of chosen yellow LED’s).
Rmax=2.7V/1000mA=2.7Ω.
Rproteus=(7.2V-2*2.25V)/350mA (uses current of LED’s used for Proteus design or the usual test value of chosen LED’s).
Rproteus= 2.7/350mA=7.714Ω or 7.7Ω.
RPhysical=(5V-2*2.2V)/20mA(uses max current of everyday LED’s used in physical prototype).
RPhysical=0.6/20mA=30Ω.
The values for the final resistances above can be seen as a single branch of a parallel LED part of the indicator circuit so to work out the second branch the equation below was used, these equations were also found in [10] :-
[bookmark: _Hlk514019175]RT=  
For two branches of Rmax= =1.35Ω
Two branches of RProteus= =3.855Ω
Two branches of RPhysical= =15Ω
Battery life of product-
The battery on standby is the amps taken from the PIC without the current draw from the LED’s which was 1.2mA.
 Battery lifetime on standby= Battery Capacity in mAh/current draw of PIC.
Standby=2500mAh/1.2mA=2083.3hrs (for days 2038.3hrs/24hrs = 86.805 Days)
Lifetime when used 2 hours a day: -  a assumption was formed that the LED’s would only be on for 5% of the 2-hour commute so here are the equations to work out the total battery lifetime if the project is used for a 2-hour commute: -
LED current/5% of commute of 2 hours=350mA/20=17.5mA (per hour)
Total current use=PIC Current draw+ LED current draw=1.2mAh+17.5mAh=18.7mAh.
How many hours it would last for = Battery capacity in mAh/Total current use=2500 mA/h18.6mA/h = 133.6 hours.
How many days it would last for if used for a 2-hour period a day: -
How many days it would last for if used 2 hours a day = the total current/ hours its used for=-133.6/2=66 days. 
Simple battery amount calculation- using Panasonic eneloop pro batteries-AA rated to 1.2V and 2500mAh.
As six batteries are going in series the equation is: -
Battery 1(V)+battery2(V)+battery3(V)+battery4(V)+Battery5(V)+battery6(V) = Total battery voltage
1.2V+1.2V+1.2V+1.2V+1.2V+1.2V =7.2V (with a capacity of 2500mAh).
[bookmark: _Toc514196789]Design and manufacture 
This section is to describe the design and the manufacture of the of the Hall-Effect sensor bicycle indicator, it will outline the program that was created using CCS, the overall design on Proteus and the design of the physical project through breadboard and Veroboard or PCB.
[bookmark: _Toc514196790]Project Specifications
The project specification was written up to make sure that all the details for the project were defined and so that the project could be viewed as meeting a set of specified values and design features. The project specification can be seen below: -
Lights: - 
· LED’s must be 3-4mm big.
· Be 50lm (lumens or higher).
· 8 LED’s (four for each side of the bike).
· LED’s should be connected in a series and parallel.
Indicator packaging: -
· Be made of a weatherproof packaging (ABS Plastic).
·  Should be 9cm X 4.5cm X 2.5cm (length, width, depth).
· Protection against elements to a IP67 standard.
· Each Indicators should weigh 40g (max)
· Battery pack should weigh 185g (with 6 batteries inserted)
Indicator and sensor position: -
· Set of indicators below the rear of the bike seat.
· Indicators should be 6cm away from each side of seat.
· Hall-effect sensor to be placed on the front frame of the bike by wheel.
Operation of bike: -
· Indicator to turn off after 2 minutes if left running.
· Indicator to flash no more than 240 times per minute.
· Indicator to continue flashing when stopped at traffic lights using Hall-Effect sensor.
[bookmark: _Toc514196791]Proteus 
The second major part of the Hall-Effect indicator project was the designing of the circuit on Proteus, Proteus is a very powerful piece of software that has the functionality of a user being able to build schematic design of any circuit, this is done by the extensive amount of components, which can be basic components such as resistors or capacitors or sophisticated components like microcontrollers or many types of amplifiers within the library of the software. Its secondary function is to simulate and analyse the schematic circuits that have been designed, the analysis can be done with many digital versions of actual testing equipment like an oscilloscope, voltmeter, ammeter and signal generators, its simulation function is normally used for simulating the operation of the schematic design, but it can also be used when an MCU (microcontroller unit) is included within the circuit’s [image: ]design and use of secondary software to program the MCU.[11] 

Figure 7-Hall-Effect indicator circuit on Proteus
As can be seen in the circuit schematic above there is several components, these include: -
· Battery Power source (7.2V is the combined voltage of 6 AA batteries).
· 8 yellow LED’s (4 LED’s in each indicator).
· 8 Resistor’s.
· A PIC16F887 Microcontroller.
· 2 MOSfet’s.
· 3-way switch (connected to a signal source and used instead of hall-Effect Sensor).
· 2 push-to-make Buttons.

[bookmark: _Toc514196792]CCS and project Code
CCS IDE as well as proteus was used to design code to make the hall-effect indicator project operate properly, once the code was written it was programmed with a device called a PICkit3.
[image: ]The code for the indicator project has gone through several different alterations, where at each alteration pieces of code were written and added to satisfy specific parts of the requirements, these requirements included making the LED’s flash, using the buttons as inputs, using the hall-effect sensor (or a switch in the case of the proteus design) as an interrupt input, using the buttons a second time to reset indicators and this led to the final code shown below: -
[image: ]
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Line 1 is used to include the header file that has all the PIC microcontroller pins that were used for inputs (buttons and hall-effect sensor) or outputs (LED’s of indicators) for the hall-effect indicator and a delay function of 500ms for the flashing aspect of the indicators.
Line 2 sets a prototype for the interrupt_hall_effect function.
Lines 3-6 sets the variables for the functions within the program.
Line 8 is to set up the real time counter for the interrupt.
Lines 10 -17 is a counter function for the interrupt.
Line 19 sets the interrupt pin to RBO of the PIC.
Lines 20-25 is the interrupt_hall_effect function that detects the movement from the magnet on the wheel.
Line 27 is the start of the main() function.
Lines 29-33 sets up the timer for the interrupt and enables interrupt for the entire code, as well as setting the interrupt to go from low to high.
The functions of the left button can be seen in lines 37-66, where lines 42-49 uses the interrupt_hall_effect function to keep the lights flashing as the hall-effect-sensor would receive no signal or 0 RPS(revolutions per second), lines 50-53 makes the left set of indicators flash and it uses lines 60-64 to set the auto off timer it in the screenshot above it is set to 10(or 10 seconds) for testing, but should set for 120 (2 mins) and lines 54-59 are used to reset/turn off the indicators.
The remaining lines use the same functions as the left button, but for the right indicator button.
[bookmark: _Toc514196793]Physical Prototype
There was a physical prototype constructed using the initial circuit design on proteus and the code from the CCS IDE compiler, the parts from the list should have been used, but due to poor time management by the student the parts were not ordered and so parts from the university’s component storage room were used.
Below are two images of the Hall-Effect indicator project circuit built on breadboard, where the first image shows just the circuit and the second image shows the hall-effect indicator with the LED’s lit: -
Figure 8- Physical prototype of the Hall-Effect indicators












The switch from the Proteus design has been replaced with a Hall-Effect sensor or a set of wires connected to a signal generator to emulate the action of a permanent magnet spinning on wheel passing the Hall-Effect sensor.
There was also supposed to be a secondary physical the Hall-Effect indicator circuit built on Veroboard or an PCB, this was not achieved as there were complications when the proteus circuit was built on the breadboard prototype.
Figure 9- indicator LED's Flashing on Hall-Effect indicator Project










[bookmark: _Toc514196794]Testing and Results
The Last major stage of the Hall-Effect indicator project was to test the indicator project, below will be the details of any tests that were carried out to demonstrate whether the designed circuit on Proteus functions as it needed to and any testing that was performed after building the Hall-Effect indicator project on a physical medium such as breadboard.
The proteus prototype was tested at various stages to see if it functioned correctly, during the development stages there were a few small issues that needed to be fixed, such as towards the final design the design was tested when a three-way switch was added to act as the hall-effect sensor, the issue was that it would function as if it was always receiving a signal, even when it was set so that a signal shouldn’t of been present, the solution was to add pull-down resistors and ground the two switches that weren’t supposed to be producing a signal.
There was a second problem found during testing a revision of the indicator circuit that contained a button to reset the indicators LED’s, the problem being that it was using the microcontroller’s interrupt pin, which was also needed for the hall-effect part of the indicator circuit, this problem was solved by taking the reset button away and adding some code which allowed for the indicator buttons to be used twice, which worked by the buttons being held down to re-set the indicators to stop them from flashing, once the problems and issues were amended the proteus circuit operated with all the required functions.
Once the physical prototype had been built it was tested, it was found that it did not function as it needed to this was due to  the student incorrectly placing the LED’s into the breadboard and their incorrect method of programming the PIC microcontroller, this was rectified when the student consulted with their lecturers who informed them on the correct way to program their PIC microcontroller, which was to program it with a PICkit 3 programmer, once these problems were corrected the physical prototype functioned in some capacity as the indicators flashed, but did not continue when no signal was present, and so the indicators stopped flashing as if they had received a signal from the function generator(acting as the hall effect sensor receiving a signal from a permanent magnet), also the reset function for the indicators also worked as expected.
The physical prototype was tested with a voltage of 5V Rather that the 7.2V the proteus circuit was tested with.
The PIC was tested within the physical prototype with a multimeter and the current taken from the PIC was found to be 1.26mA.
The physical prototype results cannot be demonstrated with visible results within this report, it can only be showcased in a real-life situation with the student’s lecturer or supervisor and so this will be done within a final interim viva to the student’s lecturer’s.
[bookmark: _Toc514196795]Conclusion
To summarise this report included the planning of the hall-effect project which gave the student a timescale to work off, this report also included background research into what products were already on the market as well as some background theory and equations, there were also two sections on the design and testing of the non-physical and physical prototypes, although the project was not a complete success as some of the features of the physical prototype did not function and the parts from the components list were not ordered due to poor time management by the student, this in turn also meant that a second physical prototype was not built as it was mentioned within the planning section of this report.
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1 #include <main h> include the main header so that the program below knows what each pin relates to what and what the delay function is and how long it should be run for.
2 void interrupt_hall_effect(); 1/ prototype of the hall effect sensor interrupt

3 intx; 1/ Setting an interger called x

4 intz 1 variable for counting for the timer

5 intcount; 1/seting an interger called count

6 intRPS; 1/ setting an interger for rotation of bike wheels

7

8#NT_RTCC /Real time counter innterupt
9 void counter() /unction for the counting of timer of interrupt

10{

11 ze+//this increments the counter of the timer

12 if(z==1000) //when the counter reaches 1000 (1 second) it resets the value of z back to 0 and the value of RPS back to 0

13 {

14 2=0; //Sets the counter integerto 0

15 RPS=0; //sets the RPS intergerto 0

16 )

17}

18

19 #NT_EXT IThis is set so that the external interrupt is on RBO

20 void interrupt_hall_effect() / uses the hall effect sensor to trip an interrupt

21 {

22 RPS++// This is incremented everytime the wheel rotates.

23 RPS=hall_effect_sensor; // equating the RPS variable to the hall_effect_sensor input.

24 clear_interrupt(INT_EXT); /clears the interupt

25 3

26

27 void main()

28 {

29 setup_timer O(RTCC_INTERNALIRTCC_DIV_4[RTCC_8_bit), /1.0 ms overflow

30  ENABLE_INTERRUPTS(NT_EXT_L2H), / ENABLES THE INTERRUPT WHEN GOING FROM LOW TO HIGH

31 ENABLE_INTERRUPTS(GLOBAL); / Enables interrupts for everything

32
33 setup_timer_2(T2_DIV_BY_16,255,1), /4.0 ms overflow, 4.0 ms interrupt

34 {

35 while(TRUE) //while the staments in the code below are true execue the code linked to each function
36 {

37 if(input(left_button)) /Tells PIC to use left_button as an input(if button pressed)
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x=1, count="1; 1/Sets the value for interger x to 1 and interger count to 1
while (x==1) /Ifinterger x equals 1 run the below code
{

while(RPS==0)//while RPS is 0 (bike has stopped) make the leftlight indicator until RPS equals a value higher than 0
{
output_highleft_led); /Turns LED on
delay_ms(Delay),  /Delays so light s on for 500ms
output_low(left_led); /Turns LED off
delay_ms(Delay), /Delays so lightis offfor 500ms
}
/ivhen the RPS value equals anything higher than O (The bike actually moving) make the left indicator flash for 2 mins
output_highleft_led); /Turns LED on
delay_ms(Delay),  /Delays so light s on for 500ms
output_low(left_led); /Turns LED off
delay_ms(Delay),  /Delays so light s off for 500ms
if(input(left_button)) / ifthe button is pressed a second time when it s in the 2 minute off loop
{
=0/ make X=0 and turn off light
while(input (Ieft_button)); 7/ checks to see if button is held

}
count ++; Increments value of count upwards
ificount=10)  /lfthe interger count increments to 120(around two minutes) or 10 for (10 seconds testing)

{
¥

x=0; / This makes the left indicator turn off after 2 mins as it sets the value of x to 0, therfore ending the while loop

}
}
if(input(right_button)) //Tells PIC to use right_button as an input
{
X=1, count=1;  //Sets the value for interger x to 1 and interger count to 1
while (x==1) //while the interger x equals 1 run the below code
{
while(RPS==0) while RPS is 0 (bike has stopped) make the right indicator flash until RPS equals a value higher than 0.
{

output_high(right_led); //Turns LED on
delay_ms(Delay);  /Delays so light s on for 500ms
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output_low(right_led); /#Turns LED off
delay_ms(Delay); /Delays so light s offfor 500ms
}

Ihuhen the RPS value equals anything higher than O (The bike actually moving) make the right indicator flash for 2 mins

output_high(right_led); //Turns LED on
delay_ms(Delay),  /Delays so light s on for 500ms
output_low(right_led); /Turns LED off
delay_ms(Delay), /Delays so light s off for 500ms

if(input(right_button)) 7 if the right button is pressed a second time when it s in the 2 minute off loop

{

}

X=0; // make X=0 and turn offlight
while(input (right_button)),  // checks to see if button is held

count ++; 7/ Increments upwards

if(count==10) 7 if the interger count increments to 120(around two minutes)

{
}

x=0; / this makes the right indicator turn off after 2 mins as it sets the value of x to 0, therfore ending the while loop

}
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Group Project: Part list and Costing   ( 6 needed but packs come in quantities of 4 so  ( 8) Batteries - Panasonic Eneloop Pro AA Rechargeable  batteries (1.2V, 2500mAh) - £12.89 (each) .   ( 2 packs £25.78).   Found at:  https://www.amazon.co.uk/Panasonic - Eneloop - Rechargeable - 4BE - Batteries - Bl ack/dp/B00JWC40JY/ref=sr_1_1?ie=UTF8&qid=1524254253&sr=8 - 1&keywords=eneloop%2Baa%2Bpanasonic&th=1     (1)   Microprocesser - PIC16F887 - I/P  -    8 Bit Microcontroller, Flash, 20 MHz, 14 KB, 368 Byte, 40 Pins,  DIP - £1.94.   (But is readily available in university Storag e).   Found at:   http://uk.farnell.com/microchip/pic16f887 - i - p/mcu - 8bit - pic16 - 20mhz - dip - 40/dp/1439541     (8)  LED’s - LYCP7P - JRJT - 1 - 0  -    High Brightness LED, OSLON   SSL Series, Yellow, 590 nm, 80 °, 56 lm, 1 A   -   £1.33 each (£10.64 for 8).   Found At:   http://uk.farnell.com/osram/lycp7p - jrjt - 1 - 0/led - oslon - ssl - yellow - 80/dp/2115531?st=osram%20oslon%20ssl     (2)   Buttons - SPST - NO Momentary Push Button Switch, IP67 - £5.66(Each) (£11.32 for 2).   Found At:   https://uk.rs - online.com/web/p/push - button - switches/3731662/?origin=PSF_428167|alt     (1)   Hall - Effect Sensor -   UGN3020T   Hall - Effect Sensor IC (couldn’t find price online, but sensor  available in university Storage).   (8) Resistors -   (various Resistors were obtained from  university component storage).   (2) MOSFETS -   ( M OSFETS would be  obtain ed  from university component storage) .   (1) neodymium Disk Magnet 7mm diameter 11 magnets -   £3.30 (only need one for project but they  only come in packs of 11   so 1   magnet   =£3.30 \ 11 = £0.30 )   Found at:   https://www.guysmagnets.com/neodymium - magnets - c11/guys - magnets - 7 - mm - x - 3 - mm - neodymium - disk - p70     (1) Battery holder -   TruPower SBH361A Pane l Mount Battery Box 6 x AA - £1.13   Found at :   https://www.rapidonline.com/trupower - sbh361a - panel - mount - battery - box - 6 - x - aa - 18 - 2895   Price calculation   (components that need to be bought.   no t   including  components within storage)   Overall Price of Components =  Batteries   (25.78)   +LED’s   (10.64)   +Buttons   (11.32)   +   Battery Holder   (1.13) +   1 neodymium magnet (£0.30)   =  £ 4 9.17    
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Group Project: Part list and Costing

(6 needed but packs come in quantities of 4 so (8) Batteries-Panasonic Eneloop Pro AA Rechargeable batteries (1.2V, 2500mAh)-£12.89(each). (2 packs £25.78).

Found at: https://www.amazon.co.uk/Panasonic-Eneloop-Rechargeable-4BE-Batteries-Black/dp/B00JWC40JY/ref=sr_1_1?ie=UTF8&qid=1524254253&sr=8-1&keywords=eneloop%2Baa%2Bpanasonic&th=1 

(1) Microprocesser-PIC16F887-I/P -  8 Bit Microcontroller, Flash, 20 MHz, 14 KB, 368 Byte, 40 Pins, DIP-£1.94. (But is readily available in university Storage).

Found at: http://uk.farnell.com/microchip/pic16f887-i-p/mcu-8bit-pic16-20mhz-dip-40/dp/1439541 

(8) LED’s-LYCP7P-JRJT-1-0 -  High Brightness LED, OSLON SSL Series, Yellow, 590 nm, 80 °, 56 lm, 1 A - £1.33 each (£10.64 for 8).

Found At: http://uk.farnell.com/osram/lycp7p-jrjt-1-0/led-oslon-ssl-yellow-80/dp/2115531?st=osram%20oslon%20ssl 

(2) Buttons-SPST-NO Momentary Push Button Switch, IP67-£5.66(Each) (£11.32 for 2).

Found At: https://uk.rs-online.com/web/p/push-button-switches/3731662/?origin=PSF_428167|alt 

(1) Hall-Effect Sensor- UGN3020T Hall-Effect Sensor IC (couldn’t find price online, but sensor available in university Storage).

(8) Resistors- (various Resistors were obtained from university component storage).

(2) MOSFETS- (MOSFETS would be obtained from university component storage).

(1) neodymium Disk Magnet 7mm diameter 11 magnets- £3.30 (only need one for project but they only come in packs of 11 so 1 magnet =£3.30\11 = £0.30)

Found at: https://www.guysmagnets.com/neodymium-magnets-c11/guys-magnets-7-mm-x-3-mm-neodymium-disk-p70 

(1) Battery holder- TruPower SBH361A Panel Mount Battery Box 6 x AA-£1.13

Found at : https://www.rapidonline.com/trupower-sbh361a-panel-mount-battery-box-6-x-aa-18-2895

Price calculation (components that need to be bought. not including components within storage)

Overall Price of Components = Batteries (25.78) +LED’s (10.64) +Buttons (11.32) + Battery Holder (1.13)+ 1 neodymium magnet(£0.30) = £49.17




image24.emf
Unconfirmed             Minutes of    Swansea Cycle Electronics  Meeting   4:00   pm,  Monday 23 rd   October 2017        

Present:    Alex Hall   (Chair)  Robert Lucas   (secretary)     

Robert Lucas     Alex Hall   Nathan Davi es   Michael (unknown last name)     A POLOGIES     None given     PREVIOUS  MINUTES       Group name: Swansea Cycle Electronics   Group Ideas   Gareth’s Suggestions       MATTERS ARISING ON THE  PREVIOUS  MINTUES   ( Now re - read t he last minuites and comment on any actions taken , in c hronological order )   (a)   No problems have currently arisen since previous minutes.   (b)     ( c)       ISSUES   DISCUSSED     (a)   Proteus Components (not found) Nathan   (b)   LDR functionality Robert   (c)   Construction difficulties on Proteus Alex     ANY OTHER BUSINESS     N/A     DA TE OF NEXT MEETING     REPORTED:   The next scheduled meeting of  the G roup   is  Monday   October 30 th   201 7 at 3:30 p m ,  t o be held on the 5 th   floor of the main building.          
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            Minutes of    Swansea Cycle Electronics  Meeting   4:00   pm,  Monday   6 th   November   2017        

Present:    Nathan Davies  (Chair)  Alex Hall   (secretary)     

Robert Lucas     Alex Hall   Nathan Dav ies       A POLOGIES     None given     PREVIOUS  MINUTES       Proteus Components (not found) (Nathan )   LDR functionality (Robert )   Construction difficulties on Proteus (Alex)     MATTERS ARISING ON THE  PREVIOUS  MINTUES   ( Now re - read t he last minuites and comment on any action s taken , in chronological order )   (a)   Resolved Problems with components on proteus (Nathan)   (b)   Resolved LDR reversal problem (Robert)   ( c)   Component difficulties on proteus (Alex)     ISSUES   DISCUSSED     (a) Need to figure out authories within group   (b) Interfac ing of code within PIC   (c)   P ractical use of  LDR and coding of LDR       ANY OTHER BUSINESS     N/A     DATE OF NEXT MEETING     REPORTED:   The next scheduled meeting of  the G roup   is  Monday   November 13 th   201 7 at                             4   p m , t o be held on the 5 th   floor  of the main building.          
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            Minutes of    Swansea Cycle Electronics  Meeting   3:30   pm,  Monday 2 0 th   November   2017        

Present:    Robert Lucas  (Chair)    Nathan Davies  (secretary)     

Robert Lucas     Alex Hall   Natha n Davi es     A POLOGIES     None given     PREVIOUS  MINUTES       Practical use of LDR and coding of LDR   Interfacing of code within PIC   Need to figure out authorities within group     MATTERS ARISING ON THE  PREVIOUS  MINTUES   ( Now re - read t he last minuites and comment on any   actions taken , in chronological order )   (a)   Interfacing with PIC resolved (Nathan)   (b)   Resolved knowledge of use and coding of LDR(Robert)     ( c) A uthorities   figured out     ISSUES   DISCUSSED     (a)   Buy components for project (Nathan)       (b)   Difficulty assessing lo ng - term plan (Robert)   (c) Lack of information on using a hall - sensor on Proteus(Alex)     ANY OTHER BUSINESS     Application and coding of breadboard (try using CCS compiler for this, if not,   relearn and   use MPLAB )     DATE OF NEXT MEETING     REPORTED:   The next sched uled meeting of  the G roup   is  Monday   November 27 th   201 7 at  3:30 p m , t o be held on the 5 th   floor of the main building.          
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Minutes of  Swansea Cycle Electronics Meeting

3:30 pm, Monday 20th November 2017

		Present:


		Robert Lucas (Chair)

		 Nathan Davies (secretary)

		





Robert Lucas

Alex Hall
Nathan Davies

APOLOGIES

None given

PREVIOUS MINUTES 

Practical use of LDR and coding of LDR


Interfacing of code within PIC


Need to figure out authorities within group

MATTERS ARISING ON THE PREVIOUS MINTUES


(Now re-read the last minuites and comment on any actions taken, in chronological order)

(a) Interfacing with PIC resolved (Nathan)

(b) Resolved knowledge of use and coding of LDR(Robert)


(c) Authorities figured out

ISSUES DISCUSSED

(a) Buy components for project (Nathan)


 (b) Difficulty assessing long-term plan (Robert)

(c) Lack of information on using a hall-sensor on Proteus(Alex)


Any Other Business

Application and coding of breadboard (try using CCS compiler for this, if not, relearn and use MPLAB)

Date of next meeting

REPORTED:
The next scheduled meeting of the Group is Monday November 27th 2017 at 3:30 pm, to be held on the 5th floor of the main building.
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