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1)
a. IC1 is configured with a negative voltage with its positive voltage in ground, which would give a pulse width of ‘half’. As voltage runs through IC1, any over voltage issues would directly impact C1 which works as overvoltage protection, or a smoothing capacitor. When Voltage increases past the capacitance, a reset is then hit which is most likely for further protection or as a ‘click’ to get a reading.
b. IC2 is configured with what seems to be a potential divider. R3 is then used as some form of potentiometer which could be how the suntan monitor changes its temperature or readings. Which is then connected to R4 and the LM385 in a Linear Step Down Configuration, which is similar to a potential divider, where again it is most likely being used to drop voltage and the Zener diode is there to stabilise the voltage.
c. The diode is a transducer that detects the amount of UV light the ‘suntan timer’ is emitting or in this case, reading. The filter is to stop unnecessary light from being read, like light pollution from sunlight.
d. 
- Size could be a factor, instead of using an analogue type of system; it could be done using discrete logic or better still, a microcontroller that could be in a compact size.
- Level of accuracy in terms of reading sunlight. How fast the system could read, but could lead to a larger device because you’d need a larger counter in the system.
- No way to indicate level of sunlight, and only detects if there is UV light filtered through to system; could be better integrated with a digital display of some kind, instead of a speaker.



2)
a. the 6502: is the ‘brain’ of the whole system and is an embedded form of a PC. This is most likely required to calculate the readings accurately, and with a fast ‘tick’ rate, or otherwise to process these calculations relatively quickly, than what a normal microcontroller could read.
The 6464 RAM: Is volatile memory that holds the code to communicate with the rest of the components on board the CO2 detection system; an instruction manual for the components within the board and holds equations to be read at a later time.
27C256: This is erasable/programmable memory, which most likely holds code for the software to read the components readings or values. Essentially, it has the mathematical formulas and finds and sorts where and what to look for in the system to get an accurate reading.
D7002: This is an analogue to digital convertor, which is another way to read the speed of sound against the concentration of carbon dioxide. 
2x 74590: Digital LCD screen to see the readings on the system. Or some form of analogue counter.
6522 VIA: An interfacing unit, with additional ports that could connect to USB or other forms of connections, such as other peripheral devices, like the timer and second IIC EPROM
Watchdog Timer: It essentially watches for any glitches in the system, and if there are any incomplete instructions not met through the timer, it creates a reset pulse, fixing the glitch.
b. 8bit
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e. 
- Temperature of the micro itself, and the tolerances it can hold 
- Clock speed to accurately measure CO2 levels with precision 
- Addressing the micro to on board components to increase speed of measuring CO2 levels.


3.
a. [image: ]
Diagram 1: High Load power
[image: ]
Diagram 2: Low Load power
[bookmark: _GoBack]Phase angle control is when a PWM is applied to AC circuits and in this diagram, every half or quarter wave it drops off, which limits power to the load. This give a distinct chopped or sawtooth wave form.
b. The point of which a wave in a frequency changes from negative to positive; positive and negative frequency or voltage. [image: ]
c. 
[image: ]
the two semiconductors are DIACS which normally trigger TRIAC thyristors. The inductor acts as a potentiometer and can set the value of how much light it can generate, or in this case power. The DIACs would need a voltage across the DIAC and increases above avalanche breakdown voltage which would then become in an offstate. Increase in current would happen, however a decrease of voltage would occur. C1, C2 and C3 are either voltage protectors or smoothing capacitors, that would make the light dimming smoother and less abrupt as you change values on the inductor. The Fuse is meant to blow if voltage increases like black or brownouts and protects the circuit.
 d. [image: ]
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