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	Assignment title
	Construction and Operation of Analogue Circuits

	In this assessment you will have opportunities to provide evidence against the following criteria. 
Indicate the page numbers where the evidence can be found.

	

	Criteria reference
	To achieve the criteria the evidence must show that the learner is able to:
	
	Task no.
	
	Evidence

	P1
	explain the purpose of two different types of diode, each in a different electronic circuit application
	
	1
	
	

	P2
	explain the operation of two different types of transistor, one in an analogue and one in a digital circuit
	
	2
	
	

	P4
	build and test two different types of analogue circuit using operational amplifiers
	
	2, 3
	
	

	P7
	use a computer software package to simulate the construction and testing of an analogue circuit with three different types of components
	
	4
	
	

	M1
	modify an existing analogue circuit to achieve a given revised specification by selecting and changing the value of one of the components
	
	5
	
	

	D1
	using a simulation package, analyse the effects of changing the values of circuit parameters on the performance of an analogue circuit containing an operational amplifier or transistors
	
	6
	
	

	

	Learner declaration

	I certify that the work submitted for this assignment is my own. I have clearly referenced any sources used in the work. I understand that false declaration is a form of malpractice.

Learner signature: 	                                                                    Date: 

	

	Purpose of this assignment:
Demonstrate understanding of the function and operation of diodes, transistors and logic gates.

	Task 1

Record the type of transistor used in circuit B and explain its operation.  Then study the digital circuit diagram in circuit C; describe the type and operation of the transistor used.

Circuit B uses a bipolar transistor and the current at the base of the transistor controls the current flow between the collector and emitter.  When the base is biased more than 0.7V with respect to the emitter the collector and emitter connections have a very low resistance between them (nearly connected) allowing the LED to light.

In circuit C a unipolar or field effect transistor (FET) uses gate voltage to control the flow of current between source and drain connections.  When a voltage in excess (higher than) 4.5V is connected to the gate the transistor will “connect” (form a low resistance path) the source to drain making the motor turn.

The logic circuit controls when the gate will be biased to 5V or 0V because; the logic high or low condition.



This provides evidence for [P2]

	Task 2

Build circuit D and test it as indicated.  Then change the circuit to a non-inverting amplifier and retest.  Record the result of all tests in a table including AC and DC voltages and any other observations taken.

DC voltages are the supplies at 14V, 0V and -14V; the ac input was 1Vpp with 21Vpp output.  Initially the output was inverted.  The circuit was changed so that the non-inverting input of the 741 was given the input and the inverting input connected to ground via the 10k ohm resistor.  On testing it was found that the 1Vpp input was amplified to 22Vpp but it was in phase with the input signal. 

This provides evidence for [P4]

	Task 3

Simulate the circuits A, B and C on MultiSim software and compare the actions of the circuits with those you observed from building the circuits practically.

Circuit A produced an output voltage of 7V although I was expecting 1.414*6V (8.46V), this seemed the similar for both practical and simulated but the practical circuit was about 0.5V higher.  

Circuit B switched from off to on and directly to off from on with no dimming – it seemed to be digital but in the real circuit it lit dimly before gaining brightness, and dimmed slowly in an analogue manner.

In circuit C the motor switched from on to off and off to on according to the settings of the combinational logic inputs.  Control of the motor was digital… either on or off, nothing in between.



This provides evidence for [P7]

	[bookmark: _GoBack]Task 4

Measure the minimum and maximum resistance values for darkness and bright light for the LDR of circuit B; describe how you will modify the circuit to make it operate over a different range of brightness.  Your work will be entirely independent and detailed. 

I connected the LDR directly to an ohmmeter and read the resistance at room light levels which gave ____________ ohms, then I lit the LDR with my torch and the resistance dropped to ___ ohms.  In pitch dark the LDR resistance went very high until the meter would not read it.
This provides evidence for [M1]  

	Task 6

Simulate circuit D and provide an analysis of the effect of changing circuit parameters in a report that will include: gain, bandwidth, phase, distortion and negative feedback.

For this task I built the inverting amplifier with Rf (R1) set to 1M, 100k and then 220k (with a calculated gain of -100, -22 and -10); then I measured the gain at 10, 100, 1000, 10kHz and 100kHz and recorded that information to make a graph.


This provides evidence for [D1]

	Evidence checklist 

	[Summarise evidence required, e.g. ‘leaflet’, ‘presentation notes’ etc.]
	 [tick boxes]

	
	

	
	

	
	

	Sources of information

[insert useful publications, websites, etc.]
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