UNIT 5: ELECTRONIC PRINCIPLES & APPLICATIONS (INTERMEDIATE)

Circuit components

You will learn to recognise, select and use the most appropriate of the following components
in the design and development of simple electronic circuits such as:

- resistors: fixed, variable (reset and potentiometer types)

« capacitors: fixed (electrolytic and non-electrolytic types); variable (preset adjustable)
+ inductors

- transformers (eg step-up, step-down)

«  switches

- relays

« diodes

+  transistors

- integrated circuits.

You will learn to identify the values of standard electronic components using standard colour
coding methods and learn to recognise and draw the standard symbols for circuit
components. You will learn how to develop schematic drawings and standard circuit
diagrams using standard methods and symbols.

You will use the tools and equipment used to produce electronic circuits, and to construct
suitable electronic circuits using some or all of the following methods of circuit construction:

«  prototype boards

« tag boards

«  strip boards

+ printed circuit boards.

Operation of electronic circuits

You must be aware of the different types of analogue and digital signals used in electronic
circuits and their characteristics which include:

« amplitude

- frequency

« phase

«  mark space ratio

+  pulse repetition rate.

You will learn to select appropriate measuring instruments to measure the levels of input and
output signals for your circuit, and use appropriate instruments and record readings from
circuits.
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UNIT 5: ELECTRONIC PRINCIPLES & APPLICATIONS (INTERMEDIATE)

ASSESSMENT EVIDENCE

You need to produce and test a prototype circuit which has one input and one output, such as a change in lighting levels, or a change in heating levels. When producing your prototype you
should:

choose components and design their layout

respond to changes to satisfy varying needs.

use measuring devices to monitor and measure the circuit response

Pass

To achieve a pass your work must show:

Merit

To achieve a merit your work must show:

Distinction

To achieve a distinction your work must show:

use of relevant information to identify and to select
appropriate components for the circuit including
responses to changes

a suitable design for the components and communicate it
clearly using appropriate technical drawings and
language

successful use of suitable tools and equipment to
produce the finished product

maintenance of tools and equipment and the working
area in good order during and after circuit production
correct use of suitable measuring devices to measure
changes in input variable values and the corresponding
changes in circuit response.

e that you have adapted to changes while working by
responding to omissions and difficulties with
adjustments to working practices

e one significant part of your chosen circuit changed in
order to produce a different response

*  work confidently with a range of components, tools
circuits and equipment.

e abroad range of ideas and information, by considering
the effectiveness of the circuit and suggesting
improvements

e outcomes comparable on occasions with occupational
standards.
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UNIT S: ELECTRONIC PRINCIPLES & APPLICATIONS (INTERMEDIATE)

ESSENTIAL INFORMATION FOR TEACHERS

Teaching strategies

This unit uses a practical activity to give students a broad introduction to electronic circuit
design and application. Ideally, the unit would be delivered either following or in parallel
with Unit: Application of new technology in engineering (Intermediate) and Unit 4: Applied
science mathematics for engineering (Intermediate).

Teaching and learning should be focused upon the use of basic principles, and upon the
application of these principles in the design and construction of basic electronic circuits.
After a suitable introduction to components the students need to design and produce a simple
alarm type circuit using standard methods. The circuit will usually be built on a printed
circuit board. If preferred, switches may be used to simulate the operation of detectors.

Projects to consider for design and building could include the following:

« asimple frost warning device (possibly using thermistors as the detector)
« asimple fire warning device (possibly using thermistors as the detector)
« an automatic light switching device (possibly using an LDR as the detector).

The level of the project must be restricted to what is feasible at this level. More complex
projects might be used provided that the requirement for this unit is a controlled subset of the
larger project.

Assessment strategies

When grading student evidence you should consider the following general qualities that
distinguish between the three grades:

« increasing coherence, evaluation and analysis
+ increasing independence and originality.

Candidates, work should be assessed using a variety of techniques. Practical work will form
a significant part of the work undertaken for this unit, and this will provide opportunities for
assessment.

Care should be taken to avoid an over-emphasis on the practical work since students will
have to demonstrate an understanding of the basic principles of electronics. Logbooks,
course notes, a portfolio and observation checklists are all possible sources of assessment
evidence.

Pass

A basic understanding of the principles of circuits and their construction techniques is
sufficient at pass.

Support and guidance can be given to help start the student; however, they should be able to
work independently, afterwards.

The final product should be a basic functioning prototype that attests to the student’s grasp of
rudimentary design and construction.

Successful use of tools and equipment must include following appropriate health and safety
procedures at all times. The teacher should continually reinforce this.
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UNIT 5: ELECTRONIC PRINCIPLES & APPLICATIONS (INTERMEDIATE)

Merit

Students should feel confident enough to offer up a limited range of potential alternative
ideas for their prototype model. In doing so you must look for evidence of a wider use of
information and a greater degree of independence in producing the work. For example,
students should be choosing their own components from data manuals.

You can discern whether the student has a clear understanding of circuit design principles by
looking for examples of creativity as students show how modifications can be made in order
to produce a different response. This is only one example of how this judgement could be
made.

Distinction

For this grade students should be presenting a range of well-developed and well thought out
ideas supported by confident use of circuit diagrams, clearly and correctly labelled
throughout and showing a strong command of the technical terms and that they are
comfortable using the appropriate units.

A greater appreciation of circuit design and construction can be shown in two main ways:

1 through the high quality of the final outcomes which can be favourably compared with
the appropriate occupational standards at this level

2 the ability to grasp wider awareness of issues through their alternative circuit design. For
example, in showing the potential use of micro-chip technology and alternative assembly
techniques.

Resources

Resources needed will depend on the teaching strategies, but possible resources include the
following:

«  suitable materials, components and equipment to build the prototype

- suitable measuring equipment to test the prototype

- manuals, drawings and catalogues, magazines, other sources of technical data
+ exemplar projects.
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UNIT S: ELECTRONIC PRINCIPLES & APPLICATIONS (INTERMEDIATE)

Key Skills

This guidance highlights the most relevant Key Skills opportunities in this unit. It contains
suggestions only. You will need to check that students have produced all the evidence
required to meet part A and part B of the Key Skills specifications. Students may need to
develop additional evidence elsewhere to meet fully the requirements of the Key Skills
specifications.

Guidance is referenced in two ways:
K — keys to attainment

These are Key Skills or aspects of Key Skills which students should achieve as they meet the
vocational requirements of the units. Only part B of the Key Skill is highlighted — you will
need to check that students achieve part A.

S — signposting

These are opportunities that can be incorporated naturally into the learning programme.

APPLICATION OF NUMBER, LEVEL 2 Key Skills
Reference

When students are: They should be able to develop the following key
skills evidence:

producing a N2.1  Interpret information from two different S
prototype audible sources, including material containing a graph.
alarm circuit and
using measuring
devices to monitor
and measure

response
COMMUNICATION, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following key
skills evidence:

producing a C2.1b  Give a short talk about a straightforward S

prototype audible subject, using an image.

alarm circuit and S

C2.2  Read and summarise information from two
extended documents about a straightforward
subject. One of the documents should include at
least one image.

designing the layout
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UNIT 5: ELECTRONIC PRINCIPLES & APPLICATIONS (INTERMEDIATE)

INFORMATION TECHNOLOGY, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following key
skills evidence:
« producing a design |IT2.1  Search for and select information for two S
for a prototype different purposes.
alarm circuit IT2.2  Explore and develop information, and derive S
new information, for two different purposes.
IT2.3  Present combined information for two different S
purposes. Your work must include at least one
example of text, one example of images and one
example of numbers.
IMPROVING OWN LEARNING AND PERFORMANCE, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop and produce evidence
for:
Producing and testing * one example of activity-based learning S
th tot dibl . .
aerﬁ{O olype audible e you must complete the whole project twice and
' include one example of working without close
Opportunities include: supervision
+  planning for the Each activity must include tasks for LP2.1, LP2.2 and
design and LP2.3.
duction of th: .
progduction of e LP2.1 Help to set short-term targets with an
prototype audible . . S
alarm appropriate person and plan how these will be
+ identifying relevant met.
information and LP2.2 Take responsibility for some decisions about S
components to meet your learning, using your plan and support from
the design others to help meet targets. Improve your
requirements performance by:
There are gddltlonal a studying a straightforward subject
opportunities when . . .
. b learning through a straightforward practical
students are working at activity
merit and distinction ’
level LP2.3 Review progress with an appropriate person and | S

provide evidence of your achievements,
including how you have used learning from one
task to meet the demands of a new task.
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UNIT S: ELECTRONIC PRINCIPLES & APPLICATIONS (INTERMEDIATE)

PROBLEM SOLVING, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop and produce evidence
for:

Producing and testing Following through a straightforward activity, which
the prototype audible includes tasks for PS2.1, PS2.2 and PS2.3.
alarm. PS2.1 Identify a problem and come up with two K
Opportunities include: options for solving it.

choosing PS2.2  Plan and try out at least one option for solving | K

components and the problem, obtaining support and making

designing layout changes to your plan when necessary.

measuring circut PS2.3  Check if the problem has been solved by K

response and
making changes
producing and
checking the final
product
There are additional
opportunities when
students are working at
merit and distinction
level

applying given methods, describe results and
explain your approach to problem solving.
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