Module 6E       Electronics
	Content
	In
	Comments

	15.12 Basic electrical principles
	  
	  

	15.12.1 Measurement of current, voltage and resistance
Multimeters: digital and analogue, relative advantages and disadvantages
	  
	  

	15.12.2 Impedance
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	5.26
	  

	15.13 Capacitors
Maximum working voltage,

temperature coefficient

polarisation and leakage current

Use of data sheets
	4.15
	  

	15.13.1 Different types of capacitors
Relative advantages and disadvantages
	4.15
	  

	15.13.2 Capacitors in series and in parallel
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 and CT = C1 + C2
	4.19
	  

	15.13.3 Charging and discharging, time constant
5RC as a measure of the time taken to charge and to discharge completely
	  
	  

	15.13.4 Capacitative reactance
Sinusoidal waveforms only

Calculation of reactance defined as [image: image3.png]



Awareness of its variation with frequency

Sketch graph showing the variation of XC with frequency
	5.26
	  

	15.13.5 RC filters
Simple RC filters treated as a frequency dependent voltage divider
	  
	  

	15.13.6 Square waveforms
Pulsed waveforms applied to simple RC circuits

Effect of the time constant on the output waveform
	  
	  

	15.13.7 Oscilloscope
Vertical sensitivity settings and time base settings

Interpretation of a wave trace on an oscilloscope in terms of period, frequency and amplitude

Use of the wave trace, determinations of period and frequency

Use of oscilloscope, determination of I and V
	  
	  

	15.13.8 Rectification
Half-wave and full-wave rectification

Bridge rectifier

Choice of suitable diodes from specifications
	5.25
	  

	15.13.9 Capacitative smoothing
Effect of a capacitor on output waveform from a bridge rectifier

Dependence of ripple voltage and current on capacitance
	5.25
	  

	15.14 Devices
	  
	  

	15.14.1 Data sheets
Use and interpretation of data sheets for the components listed below
	4.13
	for some discussion.

	15.14.2 Diodes, zener diodes
Characteristics, including forward voltage drop (0.7 V), maximum forward current and reverse breakdown voltage

Regulation of an output voltage by a zener diode
	4.13
	for some discussion.

	15.14.3 LEDs, photodiodes
Characteristics of LEDs

Forward voltage drop and reverse breakdown voltage

Calculation of value of series resistor
	  
	  

	15.14.4 Junction transistors used as switches
	  
	  

	15.14.5 Resistive transducers
	  
	  

	15.14.6 LDR, negative temperature coefficient thermistors
Characteristic curves

Use in bridge circuit and potential dividers
	  
	  

	15.14.7 Electromagnetic relay
Construction details not required

NO and NC notation

Circuit protection by a diode in parallel with a relay
	15.8
	  

	15.15 Analogue electronics
	  
	  

	15.15.1 Amplifiers
Voltage gain and phase relationship between input and output voltages
	13.8
	  

	15.15.2 Bandwidth
In terms of voltage gain and power

Input and output impedances.
	13.8
	  

	15.15.3 Feedback
	  
	  

	15.15.4 Positive feedback
Instability and oscillation (qualitative treatment only)
	  
	  

	15.15.5 Negative feedback
Effect on amplification and frequency response
	13.8
	  

	15.15.6 Operational amplifier
Characteristics of ideal operational amplifier

Open-loop gain and variation of gain with frequency

Inverting and non-inverting inputs

Output saturation
	13.8
	  

	15.15.7 The operational amplifier as a voltage comparator
Use in bridge circuits
	  
	  

	15.15.8 Negative feedback amplifiers
(DIAGRAM)

Candidates should be able to use
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	13.9
	  

	15.16 Summing non-inverting amplifier
	  
	  

	Summing amplifier
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Candidates should be able to use
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	13.9
	  

	Non-inverting amplifier
Candidates should be able to use
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	13.9
	  


 

