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	Title
	Demonstrate and apply fundamental knowledge of microcontrollers

	Level
	3
	Credits
	5


	Purpose
	This unit standard is intended for use in the training of electronics technicians.  It covers knowledge of microcontroller basics and the use of a microcontroller.

People credited with this unit standard are able to:

· demonstrate knowledge of a typical microcontroller system; and

· control a physical process using a microcontroller.


	Classification
	Electronic Engineering > Core Electronics


	Available grade
	Achieved


Guidance Information
1
This unit standard has been developed for learning and assessment off-job.

2
References

Electricity Act 1992;

Electricity (Safety) Regulations 2010;

Health and Safety at Work Act 2015 and associated regulations;

and all subsequent amendments and replacements.

3
Definitions

CPU – central processing unit

EEPROM – electrically erasable programmable read-only memory.

Enterprise practice – those practices and procedures that have been promulgated by the company or enterprise for use by their employees.
Fundamental knowledge – for the purposes of this unit standard means having some relevant theoretical knowledge of the subject matter with the ability to use that knowledge to interpret available information.

Industry practice – those practices that competent practitioners within the industry recognise as current industry best practice.

Microcontroller – an integrated circuit that contains most of the components needed to control physical processes.  Typically this includes a CPU, RAM, some kind of ROM, timers, interrupt control, and analogue/digital converters, all on the same chip.  Some microcontrollers also incorporate interpreter software, and additional support circuitry such as EEPROM, voltage regulator, and ceramic oscillator.

RAM – random access memory.

ROM – read-only memory.
4
Range

a
Any commercially available microcontroller may be used for the purposes of this unit standard.

b
Electrical, radiation, and workshop or laboratory safety practices are to be observed at all times.

c
All activities and evidence presented for all outcomes and evidence requirements in this unit standard must be in accordance with legislation, policies, procedures, ethical codes, Standards, applicable site and enterprise practice, and industry practice; and, where appropriate, manufacturers’ instructions, specifications, and data sheets.

Outcomes and performance criteria
Outcome 1

Demonstrate knowledge of a typical microcontroller system.

Performance criteria

1.1
The architecture of a typical microcontroller is described with the aid of a given functional block diagram.

Range
description includes – the purpose of each functional block and the flow of information and data.

1.2
An outline is given of how a typical microcontroller is programmed.
Outcome 2

Control a physical process using a microcontroller.

Range
examples of processes – data logging, environmental control, motor control and/or motion, security system.

Performance criteria

2.1
Specification is produced based on a given outline for a microcontroller controlled physical process.

Range
specification includes – description of process, operation, operating limits, circuit diagram, programme flow chart.

2.2
All functions are performed by the microcontroller and associated circuits and hardware as intended in the specification.

2.3
An analysis is provided of the advantages and/or disadvantages of using a microcontroller over other methods of controlling the same process.

Range
other methods – mechanical controls, relay circuits, analogue electronic circuits.

2.4
Documentation is produced to enable others to understand and operate the microcontroller in order to repeat the process.

Range
documentation includes – description of process, operation, definition of inputs and outputs, limits, logic, circuit diagram, programme listing.
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