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	Assignment title
	Construction and Operation of Analogue Circuits - Ass3
 

	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

	P2
	explain the operation of two different types of transistor, one in an analogue and one in a digital circuit
	
	1
	
	

	P4
	build and test two different types of analogue circuit using operational amplifiers
	
	1,2
	
	

	P7
	use a computer software package to simulate the construction and testing of an analogue circuit with three different types of components
	
	3
	
	

	M1
	modify an existing analogue circuit to achieve a given revised specification by selecting and changing the value of one of the components
	
	4
	
	

	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
	
	5
	
	

	

	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 in analogue circuits.

	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.

The transistor in circuit B is a bipolar npn current controlled device.  The small change in base current causes a large change in collector current and that determines whether or not the LED is on or off.

The transistor in circuit C is a field effect transistor which is voltage controlled.  From the device datasheet we see that the turn on voltage is 4V so that the device will turn the motor on when a logic 1 is presented to its gate.  When the logic level returns to zero the motor is turned off. 

The logic circuit tells us that the motor will be on when A is off or B and C are both on.

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.

Insert the pictures of the practical work undertaken in the classroom.

Observations: 	the inverting amplifier had a voltage gain of 22 as described by my oscilloscope 			readings.
		The non-inverting amplifier had a voltage gain of 23
Using the 50mV input was very difficult because the scope trace was distorted by noise and interference so the input voltage was increased.

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.

The simulated circuits worked first time but had no noise or distortion.  Using the simulator allowed the circuits to simulated in a few minutes – much quicker than collecting the components and making the connections.

This provides evidence for [P7]

	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 independently tested the LDR by connecting it to a multimeter set to the ohms range – in the dark the resistance was ____________ and in normal daylight a few kilo-ohms; when covered and made dark it was _____________ ohms.

This provides evidence for [M1]  

	Task 5

Simulate circuit D and provide an analysis of the effect of changing circuit parameters in a report that will include the results of measuring: gain, bandwidth, phase, distortion and negative feedback.  The report will be detailed and written entirely in your own words.

For this task I chose to use MultiSim and test the circuit with a range of input frequencies from 10Hz to 100kHz.  I changed Rf to give three different levels of gain – 100, 50 and 10.  I recorded the voltage gain in tables and noted that there was a change of phase at some frequencies, also the gain changed with frequency.

[bookmark: _GoBack]Attach your test results and graphs of bandwidth….

This provides evidence for [D1]

	Evidence checklist 

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

	
	

	
	

	
	

	Sources of information

BTEC Engineering Level Three – course book – pp351 – 373
Moodle Unit 35

	Circuit A

[image: ]
	Circuit B
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	Circuit C
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	Circuit D
[image: ]



Page 2 of 5
image4.emf
U1

741

3

2

4

7

6

51

R2

10kΩ

V1

12V 

V2

12V 

Input

Output

Test this circuit then

change to a 

non-inverting amplifier

R1

220kΩ

Set the input to 50mVpp.at 1kHz.

Measure and record the voltage gain.

Record the phase difference between

input and output.


image1.emf
V1

6Vrms 

50Hz 

0° 

R1

1Ω

C1

470µF

Vout

Gnd


image2.emf
Q1

BC184BP

10kΩ

6k8Ω

470Ω

LED1

9Vin

0Vin


image3.emf
Q1

IRF530

A

B

C

V1

6V 

MOTOR

+

-

θT

e

E

a

Logic power ommited

for clarity

Q


image5.png




