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Introduction

Background

A new structure of assessment for A Level has been introduced, for first teaching from September 2008. Some of the changes include:

· The introduction of stretch and challenge (including the new A* grade at A2) – to ensure that every young person has the opportunity to reach their full potential

· The reduction or removal of coursework components for many qualifications – to lessen the volume of marking for teachers

· A reduction in the number of units for many qualifications – to lessen the amount of assessment for learners

· Amendments to the content of specifications – to ensure that content is up-to-date and relevant.

OCR has produced an overview document, which summarises the changes to Electronics. This can be found at www.ocr.org.uk, along with the new specification.
In order to help you plan effectively for the implementation of the new specification we have produced this Scheme of Work and Sample Lesson Plans for Electronics. These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos

All our Support Materials were produced ‘by teachers for teachers’ in order to capture real life current teaching practices and they are based around OCR’s revised specifications. The aim is for the support materials to inspire teachers and facilitate different ideas and teaching practices.
Each Scheme of Work and set of sample Lesson Plans is provided in:

· PDF format – for immediate use

· Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work

 SHAPE  \* MERGEFORMAT 



	Electronics H065: Simple Systems: F611

	Suggested teaching time
	16 hours
	Topic
	Simple digital systems

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	An introduction to Logic
	· Introduce students to logic boards and emphasise that digital logic has two states (1 or 0, High or Low, True or False). Explain that a logic output can connect to many places but each logic input can only have one connection.

· Give students graded logic problems to solve on decision modules.

· [image: image5.png]Summarise behaviour of AND, OR and NOT gates as truth tables.

· Homework: logic problems and learn truth tables
	· MFA decision module

· Worksheets for decision modules
	· The MFA decision modules allow students to quickly investigate logic and achieve early success. The boards are expensive and will get little use in the rest of the course, the same work can be undertaken with logic gates on breadboards but students will encounter more problems. There are alternative systems which you may already possess.

	LED characteristics, voltage and current.
	· Recap: Test on truth tables.

· Teach circuit symbols and drawing conventions.

· Teacher reminds students of the nature of voltage and current and hence how to measure them and the meanings of the terms series and parallel. Students given LED to examine and features noted particularly polarity features. Students plot IV characteristics of LED using circuit with fixed resistor.

· Students note sensible operating conditions and look at ratings in catalogues/datasheets.

· Homework: sketch IV characteristics for LEDs from summary data in catalogue.
	· Multimeters, LED, resistor, variable power supply, leads for connecting, component holders, graph paper.

· Different colours of LED for second plot to show similarity of shape with slightly different operating voltage.
	· Make link to LED from LEDs on MFA boards, power indicators on domestic equipment etc.

· For IV characteristics of an LED investigation ensure that the fixed resistor will limit the current to Imax for the LED at the maximum voltage from the variable power supply. Ensure students turn the LED around to get both quadrants of the graph.

	Calculating value of series R for LED. Ohm’s law and Kirchoff’s laws
	· Recall values of I and V from LED characteristics investigation to calculate value of series R for LED for different power supplies.

· Introduce series resistor as current control for LED. Examine circuit in terms of Kirchoff’s voltage law (V=0 around a circuit) to calculate voltage across R. Use notion of current to find current in R equals current in LED. Introduce Ohm’s law and use to calculate value of series R for LED.

· Teach prefixes G, M, k, m, (, n and p and how to use “Exp” on calculator.

· Students calculate R for various power supplies and LEDs.

· Homework: LED series resistor problems
	
	

	Resistor colour codes
	· Teach resistor colour codes. Get students to read resistor values of handed out resistors. 

· Students play online colour code game at http://people.sinclair.edu/nickreeder/flashgames.htm 

· Homework: Get high score on colour code challenge. Learn resistor colour code.
	· Resistor colour code charts.

· Examples of various values of colour coded resistors. Stick tape and paper. Tape 5 or 10 resistor to paper as colour code test. Students write values next to resistor
	· Rapid Electronics provides free resistor colour code cards to customers.

· Ensure some values of resistor for examples and tests in the range 10 – 99 to test understanding of black third band.

	Breadboards
	· Students tested on colour codes.

· Introduce breadboard with picture/diagram projected onto screen/IWB.

· Students use breadboards to light LED with correct series resistor, calculated and identified by colour code.
	· Breadboard power supply, LEDs and resistors
	· This is a simple introduction to the breadboard which also allows consolidation of the previous 3 lessons’ work.

	Switches and pull down resistors
	· Recap ideas from MFA session. Draw block diagram of simple logic system with push switch, NOT gate and LED. Under logic system draw circuit diagram of gate and discuss use of switch and pull down resistor. Students build system on breadboard. Students investigate effect of swapping switch and resistor. 

· Introduce symbols and truth tables for all logic gates.

· Students draw circuit diagrams and build systems from block diagrams of two input systems.

· Homework: drawing circuit diagrams from block diagrams.
	· Breadboard power supply, LEDs, logic chips, switches and resistors
	· Insist that students to colour code wires and work neatly.

	Transfer characteristics of NOT gate. Potential dividers. Use of LDRs and thermistors.
	· Test on truth tables, symbols and names of logic gates.

· Introduce potentiometer as device for varying voltage. Students build circuit to test transfer characteristics of NOT gate using Circuit Wizard, Crocodile Physics or similar. [image: image2.png]o




 

· Draw graph of transfer characteristics.

· Homework: draw transfer characteristics from data on different NOT gates and conditions
	· Computers with electronics simulation software
	· Make sure students see details of 4069 at 5v supply which is the behaviour assumed in the specification.

	MOSFETs
	· Use a MOSFET to build a touch switch. [image: image3.png]WT
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· Explain behaviour of MOSFET in terms of VGS<threshold RDS ≈ ∞  

· VGS>threshold RDS ≈ 0

· Look at data sheets for logic gates and note low current output. Use P=IV to calculate current required for bulb. Modify NOT gate circuit from previous lesson to light incandescent bulb. Design circuits to control other high power devices (various bulbs, heater, motor, buzzer etc), Calculate current required to operate device. Choose appropriate MOSFETs from datasheets.
	· 10M resistor, 6v bulb and holder n-channel MOSFET (e.g. BS170)
	· Design task is paper exercise. Be careful with inductive loads and hot MOSFETs if students actually build circuits.


	Electronics H065: Simple Systems: F611

	Suggested teaching time
	8 hours
	Topic
	Digital from analogue

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	LDRs and thermistors
	· Examine LDR and thermistor behaviour with multimeter on resistance scale. Look at graphs of behaviour of LDRs and thermistors. 

· Introduce idea of comparator comparing voltages and saturation voltages of comparator. Students solve simple problems finding Vout given voltages at inverting and non-inverting inputs. 

· Build automatic light switch with comparator, LED, resistors LDR and MOSFET with reference at 0V with qualitative treatment of potential divider. 
	· LDR, resistors, comparator/op-amp, MOSFET, bulb, breadboard.
	· Possibly let students try lighting incandescent bulb from directly from output of comparator to emphasise need for MOSFET.

	Comparators and potential dividers
	· Introduce idea of resistors adding in series, potential dividers and calculate values in problems.

· Introduce potentiometer as method of providing variable voltage reference voltage. Calculate value of R to use in temperature sensing circuit based on measurement of resistance of thermistor when held. Build over-temperature warning circuit.
	
	· Link potentiometer to position sensing.

	Diodes and interfacing comparators to logic
	· Look at and interpret IV characteristics of silicon rectifier diode. Show use of diode and resistors to interface comparator to logic. Set problem of designing frost alarm in as many ways as possible using simulator.
	· Electronics simulation software (e.g. Livewire, Crocodile Clips, Electronics Workbench etc)
	· Get students to look at swapping inverting and non-inverting inputs, sourcing and sinking from output, swapping thermistor and resistor positions, using NOT gates at output

	Zener diodes
	· Investigate characteristics of zener diode and plot results on graph. Students build simple regulator with resistor and zener diode and show Vout independent of Vin. 

· Show use of zener in comparator circuit. Set problems of calculating when circuits operate with graphs of characteristics of sensors and sketching graphs of IV characteristics of various zeners from catalogues
	· Voltmeter, ammeter, zener, diode, variable supply.


	· This lesson introduces the zener and provides consolidation for work on potential divider with sensors


	Electronics H065: Simple systems: F611

	Suggested teaching time
	10 hours
	Topic
	Pulses

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Capacitor charge and discharge
	· Show graphs of capacitor charge and discharge. Introduce idea of time constant and give some calculation problems taking account of , n, p.

· Experiment with various C and R and time how long to discharge by half and compare with .

· Introduce t½=0.7RC and try some numerical problems
	· Power supply, switch, various R and C, voltmeter, stopwatch
	· Choose RCs to be of the order of few seconds to several tens of seconds.

	Spike generator
	· Look at spike generator on IWB using picoscope or similar

· [image: image4.png]



· Introduce diodes for clamping and look at effect on spikes.

· Introduce idea of monostable with real life examples (e.g. security light, car alarm etc). 

· Show circuit diagram of NAND gate monostable and introduce low time as 0.7RC.

· Sketch graphs of Vout from spike generator given graphs of Vin
	· Data projector and computer with pc based oscilloscope (picoscope or similar), dpdt switch, powers supply, capacitor and resistor.
	· Some care needed with spike generator treatment ensuring students understand no instantaneous change in voltage across capacitor. Large RC may help to start with.

	Monostable
	· Design and build monostable for toothbrush timer with LED.

· Look at timing diagrams at all points in circuit.

· Numerical problems on monostables, sketching timing diagrams with values from given circuits
	· NAND gate, LED resistors caoactor switch, breadboard.
	

	Relaxation oscillator and oscilloscope
	· Introduce behaviour of schmitt trigger NOT gate with graph of Vout vs Vin.

· Show relaxation oscillator circuit and reason through oscillation with timing diagrams.

· Introduce oscilloscope and get students to measure period and amplitude of signals from oscillator.

· Homework on oscilloscope using game at http://people.sinclair.edu/nickreeder/flashgames.htm
	· Schmitt NOT gate, capacitor resistor, oscilloscope.
	· It is worth spending some time on the oscilloscope as students often find this difficult to use. It helps if all of the oscilloscopes are the same. Nick Reeder’s online oscilloscope is very good for practice.

	Relaxation oscillator and driver
	· Introduce f=1/T and set numerical problems. Investigate range of human hearing.

· Design and build alarm using relaxation oscillator and driver chip (e.g. ULN2004) to provide current for speaker. Students choose frequency based on experiment on human hearing and calculate values of R and C. 
	· Schmitt NOT gate, driver chip, resistor capacitor, speaker, breadboard.
	


	Electronics H065: Simple systems: F611

	Suggested teaching time
	10 hours
	Topic
	Logic systems

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Truth tables
	· Revise truth tables for logic gates and introduce Boolean expressions for each gate.

· Solve logic problems using truth tables. Check behaviour with simulator.
	· Circuit diagrams of logic systems
	

	Boolean from truth tables
	· Show Boolean expressions for truth tables. Draw diagrams for truth tables using NOT, AND and OR gates. Design logic circuits to solve written problems by drawing truth table, writing Boolean expression and then drawing diagram with NOT, AND and OR gates.
	· Truth table of logic systems with three and four inputs
	

	Using NAND gates
	· Show NAND gate equivalents of all gates. Use NAND gates for problems from last lesson. Cancel out two NOT gates in succession.
	
	

	Boolean algebra
	· Introduce rules of Boolean algebra.

· Use rules of Boolean algebra to simplify expressions
	
	

	Boolean algebra
	· Design and build circuits to solve problems by using knowledge of logic systems to simplify circuits before building.
	· Written problems. Logic gates, switches, resistors, LEDs 
	· Some experience of building working circuit from written specifications tests much of the content of this unit


Sample GCE Lesson Plan: Electronics H065:

Coursework Module F611

Light Emitting Diodes (F611)

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour, 

Learning Objectives for the lesson

	Objective 1
	Students recognise an LED and its physical features to enable it to be used correctly in a circuit

	Objective 2
	Students recognise and can draw the symbol for an LED

	Objective 3
	Students revise use of voltmeter and ammeter from GCSE

	Objective 4
	Students can experimentally find the IV characteristics of a devise and produce a graph from their results 

	Objective 5
	Students can recall the IV characteristics of an LED and can sketch a graph of the IV characteristics of a given LED


Recap of previous experience and prior knowledge

· Previous laboratory work with circuits at GCSE using ammeters and voltmeters.

Resources Required

· An LED for each students of various colours

· 2 component holders for each pair of student

· Red and green wires

· Graph paper

· Variable power supply for each pair of student

· Resistor of a value to limit current to below maximum for LED at maximum voltage for power supply for each pair of student

· Datasheets and catalogue pages showing LED characteristics.

· Homework sheets with LED characteristics and some graphs of LED IV characteristics.
Content

	Time
	Content

	5 minutes
	Introduce the idea of the LED pointing out examples of its use in consumer equipment and equipment in the lab. Get students to offer reasons for use of LED over incandescent lamp (efficiency, working life, colour, heat). Draw the symbol and get identify the cathode and anode and the idea that it conducts in one direction.

	5 minutes
	Hand each student an LED and get them to find the features which show which way round it connects. Teacher show picture of an LED on the board indicating the cathode and anode. 

	5 minutes
	Introduce investigation to find IV characteristics of LED with circuit diagram of set up and get students to identify where voltmeter and ammeter should be placed. Remind students of need for table for results and units.

	25 minutes
	Students carry out investigation in pairs drawing table of results and plotting graphs repeat for different colours as time allows. Ensure students sketch both quadrants by turning around LED. Teacher monitors circuit build, use of meters, graph drawing.

	5 minutes
	Get students to present finding to rest of class and compare results. Identify current at which LED easily visible

	5 minutes
	Summarise behaviour and sketch graphs for given characteristics. Get students to sketch graphs for given characteristics of LEDs not used in investigation. Identify operating points on graphs and so sensible operating conditions for LED (~2v, 10mA - 20mA for most colours).

	10 minutes
	Look at catalogues and datasheets of LED behaviour including IR, blue and white LEDs. Give students set homework sketch IV characteristics of LEDs from catalogue and matching some graphs to the specifications.


Other forms of Support

In order to help you implement the new Electronics specification effectively, OCR offers a comprehensive package of support. This includes:

OCR Training
Get Ready…introducing the new specifications
A series of FREE half-day training events are being run during Autumn 2007, to give you an overview of the new specifications.

Get Started…towards successful delivery of the new specifications

These full-day events will run from Spring 2008 and will look at the new specifications in more depth, with emphasis on first delivery.

Visit www.ocr.org.uk for more details.

Mill Wharf Training

Additional events are also available through our partner, Mill Wharf Training. It offers a range of courses on innovative teaching practice and whole-school issues - www.mill-wharf-training.co.uk. 

e-Communities
Over 70 e-Communities offer you a fast, dynamic communication channel to make contact with other subject specialists. Our online mailing list covers a wide range of subjects and enables you to share knowledge and views via email.

Visit https://community.ocr.org.uk, choose your community and join the discussion!

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions online, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate a free access to candidate information at you convenience. Sign up at https://interchange.ocr.org.uk
Published Resources

OCR offers centres a wealth of quality published support with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR for use with OCR specifications.

Publisher partners

OCR works in close collaboration with three Publisher Partners; Hodder, Heinemann and Oxford University Press (OUP) to ensure centres have access to:

· Better published support, available when you need it, tailored to OCR specifications 

· Quality resources produced in consultation with OCR subject teams, which are linked to OCR’s teacher support materials

· More resources for specifications with lower candidate entries

· Materials that are subject to a thorough quality assurance process to achieve endorsement

Hodder Education is the publisher partner for OCR GCE Electronics
Oxford University Press (OUP) is producing the following resources for OCR GCE Electronics for first teaching in September 2008, which will be available in Spring 2008
Brimicombe, M. OCR Electronics for A Level (2008) ISBN: 9780340966358
Approved publications

OCR still endorses other publisher materials, which undergo a thorough quality assurance process to achieve endorsement.  By offering a choice of endorsed materials, centres can be assured of quality support for all OCR qualifications.
Endorsement

OCR endorses a range of publisher materials to provide quality support for centres delivering its qualifications. You can be confident that materials branded with OCR’s “Official Publishing Partner” or “Approved publication” logos have undergone a thorough quality assurance process to achieve endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

These endorsements do not mean that the materials are the only suitable resources available or necessary to achieve an OCR qualification. Any resource lists which are produced by OCR shall include a range of appropriate texts.




































= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.





= Stretch & Challenge Activity 


This icon is added at the end of text when there is an explicit opportunity to offer


Stretch and Challenge.





= Innovative Teaching Idea


All the teaching ideas contained in the SOW are innovative, but the icon is used to 


Highlight exceptionally innovative ideas.
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