	[image: TSD_corp_logo2013_mono]



LOCATION  Swansea 
	



LLEOLIAD  abertawe

	LEVEL 5
	LEFEL 5

	EXAMINATION PERIOD
	CYFNOD ARHOLIADAU

	May 2019 
	Mai 2020



MODULE CODE: ACDA5002
Electronics 1 

Marking Scheme






TIME:  3 Hours – Timed On-lINE exam
answer all questions 

Questions are not equally weighted -  make note and distribute your time accordingly



Equipment or materials required – Computer with internet access


ANSWER ALL QUESTIONS
Answer your questions in a word document and upload it to moodle at the end of the examination. An upload link will be provided next to the one for this file.
If a question would benefit  from the inclusion of diagrams, either use a sketching/drawing program (don’t worry if you have to draw with a mouse and it’s a bit rough – you aren’t marked on your graphic ability!), or draw the diagram freehand on a piece of paper, then scan it, or take a photo of it using your phone etc and insert it into your word document. If you run into problems doing the transfer, email the photos to your lecturer as soon as you can at the end of the exam.
Note that the upload link will have a cutoff time, so ensure you don’t miss the deadline.



QUESTION ONE  (20 marks)


[image: ]
The Circuit above shows one implementation of a power supply design. Identify the type and explain the operation and purpose of each one of the components. Include rough waveform diagrams where suitable to help illustrate your answer (20 marks)


Centre tapped Transformer = HV AC to LV AC – 4 marks
Bridge rectifier – split rail config to allow half wave rectification on both +- rails – 4 marks
C1 & C2 – large, polarised/electrolytic  ‘tank’ capacitors to smooth the bulk of the AC ripple (1 per rail) – 4 marks (including diagram of DC with AC ripple)
C3 & C3 – smaller non polarised caps to help with higher frequency noise and to avoid any potential ringing of the regulators. 2 marks
78 & 79 series linear voltage regulators to take the rough DC with AC ripple input (needs to be approx. 2 volts above the regulated output) and regulate to a smooth DC output voltage. - 4 marks
C5 & C6 – smoothing capacitors to assist in sourcing small load spike currents. 2 marks

QUESTION TWO (30 marks)
The circuit below utilises a L296 regulator. Once again, Identify the type of  power supply design, explain the overall principle of its operation (10 marks) , but also specifically describe the purpose of:
a) L1 – Inductor for HF smoothing of PWM output of IC
b) D1 – Fast, Schottky diode to absorb emf induced negative spikes from collapsing field of coil 
c) C7 & C8 – smoothing capacitors as part of the LC circuit – low ESR, and two in parallel as opposed to one larger one to enhance the low ESR
d) Q1 – thyristor configured to allow crowbar operation.

Also:
e) explain what would need to be changed to allow this circuit to allow a user to change the output voltage. – R7 & R8 provide a voltage divider that has its output fed back into the IC to form a feedback loop as part of the PWM regulation circuit – so make these a variable resistor setup.

(4 marks each section)


[image: ]



QUESTION THREE (25 marks)

Examine the circuit below. 

[image: ]
 
Perform some on line research to ensure you are familiar with the purpose of the LM35 and LM131 integrated circuits, then explain what the circuit is doing, and why you might want to implement a design like this. 


LM35 – linear voltage output proportional to temp etc. 5 marks

LM131 – voltage to frequency IC explanation - 5 marks

Output drives the input of an optoisolator + explanation – 5 marks

Allows electrical isolation of the sensing circuit
Can interface to separate circuitry avoiding issues such as ground loops.
Avoids circuit failure/voltage spikes from damage propagation – the opto isolator is typically socketed and would be easy to swap out if catastrophic damage did occur.
Linear conversion methodology over full scale range, so no need to worry about using part of a non linear curve of say a photo transistor.
Can take the effective digital output and feed into the counter timer input of a microcontroller to allow simple temperature reading without needing a ADC.
10 marks for adequate explanation of the advantages/uses.


QUESTION FOUR (25 marks)
Now consider the following which shows using a DS18S20[image: ]

a) [bookmark: _Hlk35803723][bookmark: _GoBack]Explain the general principle of operation of the DS18S20 chip – what are its features and how would you connect/interface it to your microcontroller (15 marks)

Explanation of:
The general operation of the coded digital temperature reading, read out in a serial fashion over the DQ line.
Each IC also having a unique ID code, also read out serially.
Using three pins, however the VDD pin can be omitted as the internal capacitors and Cpp shown allow parasitic power to be obtained from the data line (the 4.7k pullup resistor).
Needing just a single digital I/O pin of the micro for connection purposes.
15 marks overall description.


b) If you were considering adding temperature measurement facilities to a PIC microcontroller design, compare and contrast using the DS18S20 Vs the LM35. What are the advantages and disadvantages of both? (10 marks)

LM35 – linear voltage output, so needs a chip with an ADC – more expensive
But easy to program as it only requires a simple read of the ADC register
Needs 1 ADC pin/channel for each device (or external analogue  multiplexer)
Already calibrated at factory
5 marks

DS18S20 – Also already calibrated at factory
Only needs a digital input pin – no need for ADC – cheaper chip and more flexible
Can daisychain multiple devices onto the one pin
Software much more complicated to decode the serial data stream, so development time much longer if no library exists.
5 marks
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