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OCR Resources: the small print
OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board and the decision to use them lies with the individual 
teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. We update our resources on a regular basis, so please 
check the OCR website to ensure you have the most up to date version.

© OCR 2014 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work. 
OCR acknowledges the use of the following content:
Maths and English icons: Air0ne/Shutterstock.com

We’d like to know your view on the resources we produce.  By clicking on the ‘Like’ or ‘Dislike’ button you 
can help us to ensure that our resources work for you.  When the email template pops up please add 
additional comments if you wish and then just click ‘Send’.  Thank you.

mailto:resources.feedback%40ocr.org.uk?subject=I%20like%20the%20Cambridge%20Nationals%20in%20Engineering%20Delivery%20Guide%20Unit%20R114%20Simulate%2C%20construct%20and%20test%20electronic%20circuits%20
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Cambridge%20Nationals%20in%20Engineering%20Delivery%20Guide%20Unit%20R114%20Simulate%2C%20construct%20and%20test%20electronic%20circuits
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This Delivery Guide has been developed to provide 
practitioners with a variety of creative and practical ideas 
to support the delivery of this qualification. The Guide is a 
collection of lesson ideas with associated activities, which you 
may find helpful as you plan your lessons. 

OCR has collaborated with current practitioners to ensure 
that the ideas put forward in this Delivery Guide are practical, 
realistic and dynamic. The Guide is structured by learning 
objective so you can see how each activity helps you cover 
the specification.

We appreciate that practitioners are knowledgeable in 
relation to what works for them and their learners. Therefore, 
the resources we have produced should not restrict or impact 
on practitioners’ creativity to deliver excellent learning 
opportunities.

Whether you are an experienced practitioner or new to the 
sector, we hope you find something in this guide which will 
help you to deliver excellent learning opportunities.

If you have any feedback on this Delivery Guide or 
suggestions for other resources you would like OCR to 
develop, please email resourcesfeedback@ocr.org.uk.

PLEASE NOTE
The activities suggested in this Delivery Guide MUST 
NOT be used for assessment purposes. (This includes the 
Consolidation suggested activities).

The timings for the suggested activities in this Delivery Guide 
DO NOT relate to the Guided Learning Hours (GLHs) for each 
unit.

Assessment guidance can be found within the Unit document 
available from www.ocr.org.uk.

The latest version of this Delivery Guide can be downloaded 
from the OCR website

INTRODUCTION

OPPORTUNITIES FOR 
ENGLISH AND MATHS SKILLS 
DEVELOPMENT

We believe that being able to make good progress in 
English and maths is essential to learners in both of these 
contexts and on a range of learning programmes. To help 
you enable your learners to progress in these subjects, we 
have signposted opportunities for English and maths skills 
practice within this resource. These suggestions are for 
guidance only. They are not designed to replace your own 
subject knowledge and expertise in deciding what is most 
appropriate for your learners.

KEY

      English

      
      Maths

See the Maths and Science in Engineering resource for Units 
R101, R102, R103, R104 which will give you suggestions for a 
holistic approach to delivery.
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Learning Outcome — The learner will:

LO1 Be able to use Computer Aided Design (CAD) for circuit simulation and design

LO2 Be able to construct circuits

LO3 Be able to test electronic circuits

UNIT R114 - SIMULATE, CONSTRUCT AND 
TEST ELECTRONIC CIRCUITS
Guided learning hours : 30

PURPOSE OF THE UNIT
This unit provides learners with the opportunity to gain knowledge and understanding of the principles of operation of mechanical, 
electrical and fluid power used in engineering systems. It considers the relationships between power and energy and how 
mechanical advantage and efficiency are evident through mechanical, electrical and fluid terms.

Potential and kinetic energy, forces and torque as well as velocity and acceleration can be understood through practical activities 
and experiment. Learners will understand how mechanical, electrical and fluid principles are applied to real life examples used in 
everyday engineered products such as fork lift trucks, excavators, aircraft and manufacturing production.

On completion of this unit, learners will understand the principles behind mechanical, electrical and fluid power and be able to 
apply these in a practical context.

Learners studying for the certificate will be able to apply knowledge and understanding gained in this unit to help develop their 
skills further during the completion of units R103 and R104.
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LO1: BE ABLE TO USE COMPUTER AIDED DESIGN (CAD) FOR CIRCUIT 
SIMULATION AND DESIGN

Suggested content Suggested activities Activity duration Links to other 
units

1 Circuit schematics and 
CAD 

Learners could begin by investigating how circuits can be 
designed, simulated and PCB layout produced using CAD 
software, including the key features of different types of 
software available. Learners might then explore practically 
software, such as DesignSpark (www.designspark.com) 
or similar, before moving on to entering their own design 
schematically.  Teachers might guide learners in the 
features of software including how to place components 
from a component library, connect components together 
and prepare for simulation. See Lesson Element Circuit 
schematics and CAD.

4 hours

R101 (LO2)
R114

2 Circuit simulation and 
test using CAD

The teacher might begin by explaining the purpose and 
benefits of circuit simulation compared with building a 
physical circuit.  With teacher guidance, learners might 
then take their design schematic and run this as a 
simulation.  Concepts such as the use of virtual power 
sources and virtual measuring and test instruments could 
be part of this process.

4 hours

3 PCB design using CAD

Learners could begin by researching the advantages 
and disadvantages of producing a PCB for their circuit 
design compared with using stripboard, breadboard or 
other types of experimental manufacture.  With teacher 
guidance, learners might then take their tested schematic 
circuit and using CAD software convert this to a PCB 
layout ready for manufacture.  The use of component 
libraries and good layout techniques will be part of this 
process.  Learners will also be required to export the 
design ready for manufacture.

4 hours

Learning Outcome — The learner will:

LO1 Be able to use Computer Aided Design (CAD) for circuit simulation and design
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LO2 - BE ABLE TO CONSTRUCT CIRCUITS

Learning Outcome — The learner will:

LO2 Be able to construct circuits

Suggested content Suggested activities Activity duration Links to other 
units

1 Practical safe PCB 
manufacture

Learners might begin be researching the different 
techniques that are available for small-scale circuit board 
manufacture (ie photo-resist, etch resist and engraving/
milling).  Advantages and disadvantages of each 
technique could be compared.  Internet videos might be 
used to explore these (eg PCB milling and construction: 
http://www.youtube.com/watch?v=w4Ypo_4zHvo). 
Teachers could discuss health and safety with learners 
before guiding them with safely producing a PCB.  
Learners might be encouraged to undertake a risk 
assessment activity of their selected technique.  It is 
expected that, as an outcome, learners will take their 
CAD-based PCB design and manufacture this using an 
appropriate method ready for construction. See Lesson 
Element Practical safe PCB manufacture.

4 hours

R101 (LO2), R114
2 PCB construction 
techniques and safe use 
of tools

Before learners begin to construct and populate their 
PCB, the teacher might introduce them to appropriate 
construction techniques.  Practical activities could 
include the use of hand-tools (eg pliers, side cutters, 
screwdriver) and soldering. The correct use of PPE might 
also be included.  Safety will be a key feature of any 
practical activity, and so learners might be encouraged to 
undertake a risk assessment activity.  Learners might be 
given the opportunity, with teacher guidance, to practice 
using hand-tools and soldering before moving on to 
constructing their PCB for real.  Internet videos could 
be used to support these activities (eg soldering: http://
www.youtube.com/watch?v=fYz5nIHH0iY)

2 hours

3 Practical safe PCB 
construction

Construction of the learners’ PCB will build upon techniques 
that may have already been developed and practiced.  
The teacher might begin by encouraging learners to 
identify the tools and PPE required, and to undertake a 
risk assessment.  Teachers might provide guidance while 
learners populate their PCB with components.  Care 
and attention to detail will be important for learners to 
achieve a satisfactory result.  Others techniques that the 
teacher might guide the learner with include: heat sinks 
to protect sensitive components; desoldering incorrectly 
placed components; joining wires and connections to the 
PCB; fitting the PCB to a case.

4 hours



7 UNIT 3DELIVERY GUIDE 7
R114 - SIMULATE, CONSTRUCT AND                                                  

TEST ELECTRONIC CIRCUITSDELIVERY GUIDE

OCR LEVEL 1/2 CAMBRIDGE NATIONALS IN ENGINEERING 

LO3 - BE ABLE TO TEST ELECTRONIC CIRCUITS

Learning Outcome — The learner will:

LO3 Be able to test electronic circuits

Suggested content Suggested activities Activity duration Links to other 
units

1 Visual inspection of 
PCBs

The teacher might begin by introducing learners to a 
range of faults that can be identified by visual inspection 
of PCBs.  These could include: checking for correct fitting 
of components, misplaced components, dry joints and 
bridged tracks.  The teacher could develop a picture 
worksheet for learners to identify faults from, or use 
suitable internet videos (eg dry solder joint: http://www.
youtube.com/watch?v=9VYA9ufb4Jc) With guidance, 
learners could then visually inspect their own PCB before 
moving onto applying power and testing.

2 hours

R101 (LO2), R1142 Using test equipment

Learners might research test equipment available for 
testing circuit operation.  This could include: power 
supplies, multi-meter, logic probe, signal generator and 
oscilloscope. The teacher might explain the application 
and function of a range of appropriate test equipment that 
is available for learners to practically test their own circuit 
board.  Safe use of test equipment will also be important 
in order to avoid injury or circuit damage and so learners 
might undertake a risk assessment activity.  Learners 
might be guided to practice using test equipment on 
simple circuits prior to testing their circuit and PCB. See 
Lesson Element Using test equipment.

2 hours

3 Fault finding 
techniques for electronic 
circuits

Testing and fault finding of the learners’ PCB may build 
upon techniques that have already been developed in 
visual inspection and using test equipment.  Teachers 
might begin by asking learners to consider how they 
will test their PCB, and to justify the techniques and test 
equipment they will use.  With teacher guidance, learners 
could test their circuit for correct operation against 
expected parameters.  Test and fault-finding techniques 
might include, but are not limited to: continuity testing, 
test point voltage measurement, current measurement, 
signal tracing and half-split method.

4 hours

https://www.youtube.com/watch?v=9VYA9ufb4Jc


8 UNIT 3DELIVERY GUIDE 8
R114 - SIMULATE, CONSTRUCT AND                                                  

TEST ELECTRONIC CIRCUITSDELIVERY GUIDE

OCR LEVEL 1/2 CAMBRIDGE NATIONALS IN ENGINEERING 

POSSIBLE CIRCUIT SIMULATION SOFTWARE

Source Website

DesignSpark http://www.designspark.com/

Do Circuits http://www.docircuits.com/home

LT Spice IV http://www.linear.com/designtools/software/

TINA – TI
http://www.tina.com/English/tina/spice_simulation
http://www.ti.com/lit/ug/sbou052a/sbou052a.pdf

POSSIBLE INTERNET SOURCES

Source Website

YouTube www.youtube.com

RS Components http://uk.rs-online.com/web/

Farnell Electronics http://uk.farnell.com/

Rapid Electronics www.rapidonline.com
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