-2-

const int instrument1Pin = 7; /+/F0 10/Times-Roman@0 SF(-2-)282.17 48 Q(const int instrument1Pin = 7; / / Pin for instrument 1 (0V to 5V) Spectroscope)77 84 Q (const int instrument2Pin = 8; // Pin for instrument 2 (5V to 0V) PSU) 77 108 Q(const int triggerPin = 2; // the pin the b)77 132 Q @@ -343,25 +310,24 @@ rument2Pin, HIGH); // HIGH corresponds to 5V (max v

delay(pulseDurationInMs - psuDelayInMs);

digitalWrite(instrument2Pin, HIGH); delay(psuDelayInMs);

digitalWrite(instrument1Pin, LOW); delay(1000); } } It is relatively simple in function, whe-n the switch on pin 2 goes high, it will send a low tothe PSU (the PSU is active low in this case) and a high to the spectrometer (active h used to initialise the pins, and the loop function will be run as f

the trigger pin goes low ( the button has shorted pin 2) and if it does it sends a pulse- of pulseDurationInMS downariable psuDelayInMs is used to set how much sooner the PSU will trigger compared to the spec-

trometer.

1.2. The results

We m

} } It is relatively simple in function, when the+ switch on pin 2 goes high, it will send a low tothe PSU (the PSU is actiow in this case) and a high to the spectrometer (active high). The setup function (de�ned in the �rst set o+f {}) is used to initialise the pins, and the loop function will be ru+n as fast as the microcontroller can. It constantly checks if the trigger pin goes low (the button has shorted pin 2) and if it does it sends a pulse of pulseDurationInMS down each wire. The vw.

1.2. The results We measured results using a green LED, and our pulse’s had a width of 450ms

A graph of results can be found below:

ariable psuDelayInMs is used to set how m

-3- -3-

y axis = wavelength (nm), x axis = current (mA) Imodelled a line of best �t for this graph to- be y = 1/9x + 568.4, with X being the current in mA, and Y being the wavelength in nm; however this is just by eye.Fromthisonecanassumethetemperaturecoef�cient to be 1/9 nm/mA.

The results show t hat as the LED had more current �owing through it, the colour of the light it produced changed to

ahigher wavelength (towards red).

It is worth noting -that when we reduced the pulse duration to 300ms instead of 450ms, at 3-0mA the wavelength fell to 570.61nm, which suggests that even on a pulse as small as 450ms the heating of the LED has effected its wavelength.

Of note we found that there was a tiny delay between when the when the spectrometer went high, and -the PSU went low, we f y axis = wavelength (nm), x axis = current (mA) Imodelled a line of best �t for this graph to be y = +1/9x + 568.4, with X being the current in mA, and Y being the wavelength in nm; however this is just by eye. From this one can assume the temperature coef�cient to be 1/9 nm/mA.

The results show that as the LED had more current �owing through it, the colour of the light it produced changed to a higher wavewards red).

It is worth noting that w+hen we reduced the pulse duration to 300ms instead of 450ms, at 30mA th+e wavelength fell to 570.61nm, which suggests that evenon a p ulse as small as 450ms the heating of the LED has effected its wavelength.

Of note we found that there was a tiny delay between when the when the spectrometer went high, and the PSU went low, we found it to be around 6us, we believe this to be because the spectrometer is set to go high �rst.

This effect can be seen in this oscilloscope:

The yellow traces is the spectrometer, the blue is the PSU

1.3. Takeaways

From this experience I think I should takeaway that, �rst LED’sare effected by temperature very slightly, and that the equipment resolution/accuracy i s important to note, my results may be wrong, however the trend shown by that graph is correct, I �nd this interesting and important.

The yellow traces is the spectrometer, the blue is the PSU 1.3. Takeawaysxperience I think I should takeawahat, �rst LED’s are effected by temperature very slightly, and that the equipment resolution/accuracy is important to note, my results may be wrong, however the trend shown by that graph is correct, I �nd this interesting and important.

-4-

I’ve believe this work will help me- in further life, it really has been my �rst glimpse into a real working world with electronics, I look forward to working more on it.

2. Building LED’s The process consists -of taking the die which is made from silicon and a handful of other met-als that decide the wave

-4-

I’ve believe this work will help me in further+ life, it really has been my �rst glimpse into a real working world with electronics, I look forworking more on it. LED’s

The process consists of taking the die which i+s made from silicon and a handful of other metals that decide the wavelength of the light emitted. The die is placed on a package with apoxy, that contains silver,then a wire is bonded to the top (see pictures), to the other part of the package.

Here is some images of the process or wire bonding LED’s:

, that contains silver, then a

wire is bonded to the top (see pictures), to the other +part of the package. Here is some images of the process or wire bonding LED’s:

-5-

A viewof the die on the package, and the machine

A vief the die on the package, and the machine

A viewthrough the lens

This was a very interesting process to see, I always imagined an LED as one bit of metal that did the job, I had never through how m uch precision work went into it. The LED’s we w orked on were 280um x 280um.

A viehrough the lens This was a very interesting process to see, I always imagined an LED as one bit of metal that did the job, I had never through how much precision work went into it. The LED’s we worked on were 280um x 280um.