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	Black text
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	Blue text
	Please insert skill-specific text. 
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	Please make a selection from the menu and add text as appropriate. 
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	Filename convention
	Please name your file ES2012_TOnnnn.doc

where nnnn is the Skills Promotion ID.


For guidance in how to write your Technical Outline or an example of another skills promotion, please contact praschl@ibw.at. 
1. Introduction

1.1 Name and description of skills promotion
1.1.1 The name of the skills promotion is Electronics (3090) and consists of the following trade: Electronics Technician (3091).
1.1.2 Description of skills promotion
The competition is a

( one trade team competition with 2 competitors
Today companies and other organizations depend on complex electronic equipment for many functions. Work is often combined with service, maintenance and product development assistance in electronics industries. The employer can be a large company but electronics technicians / engineers often demonstrate their skills in small electronics industries; these companies are specialized in small series custom made electronic equipment and prototypes.

Electronic systems are increasing in complexity making analysis and diagnosis more challenging. The electronics technician works with a very wide variety of instruments (multi-meters, signal generators, oscilloscopes etc) and advanced software programs. He has become an indispensable partner in all types of industrial applications.
This trade involves manufacturing, testing and troubleshooting electronic equipment. Skilled technicians are able to build equipment and systems for electronics and other special applications. They use the required hand tools, solders and measuring devices and computers. Since the manufacturing processes of modern mass-produced electronics are highly automated, technicians build prototypes before production, and maintain and repair systems.

Computers and embedded systems (computers for which a fixed programming environment is embedded in the processor) play a central role in this skill area since electronic devices are mainly built with the aid of programmed systems.
1.2 Scope of application

1.2.1 Every Expert and Competitor must know this Technical Outline.

1.2.2 In the event of any conflict within the different languages of the Technical Outline, the English version takes precedence.
1.3 Associated documents

1.3.1 As this Technical Description contains only skill-specific information it must be used in association with the following: 

· WSE - Competition Rules

· WSE - Online resources as indicated in this document

· Host Country - Health and Safety regulations

2. competency and Scope of work

The Competition is a demonstration and assessment of the competencies associated with the trade/trades within this skills promotion. The Test Project consists of practical work only.
2.1 Competency specification

Typical work activities for a Electronics Technicians include: 

· to assemble mechanical parts, build electronic equipment

· to solder different electronic components (normal, SMD, etc)

· to do measurements and analyze them it  in electronic circuits with DVM, scope, etc

· to do modification of embedded system hardware (ex. ATMega32) environment

· to do embedded system programming with C-language

· to do PCB layout design with electronics CAD

· to use electronics simulation programs 

· to do troubleshooting of electronic equipment

· to do Complex Problem Solving in electronics systems 

· to do Critical Thinking and freedom to Make Decisions

· to  use of Electronic Mail daily

· to do Face-to-Face and Telephone Discussions

· to work within a Team

· to do all work according to principle of sustainability 

· to do planning and organizing

The competences include general social/soft skills: 

· Ability to understand and speak English language

· Face-to-Face Discussions

· Ability to do presentations 

· Carry out Group and team work 
2.2 Theoretical knowledge
2.2.1 Theoretical knowledge is required but not tested explicitly. 
The Competitors’ Theoretical knowledge should cover:

Fundamental electronics principles

· Basics of AC and DC technology

· Two ports LRC network, resistive networks with up to three meshes

· RC oscillators

Components in electronics

Properties, behaviour, characteristics and application (elementary circuits) of mechanically, electrically and physically adjustable components i.e. capacitors, resistors, Coils, transformers and Diodes: rectifying diodes, switch diodes, zener diodes, capacitive diodes, PIN diodes Trigger components, diac, triac, thyristor and Uni. -junction transistors.

Multistage and special amplifier circuits

· Basic amplifier circuits (AC, DC and power amplifiers)

· Differential amplifiers/operational amplifiers

· Ideal operational amplifier: (infinite input resistance, zero output resistance and infinite open loop gain) Basic circuits with operational amplifier, analogue adder and sub-tractor, differentiator, comparator, impedance transducer.

· Real operational amplifier: Offset voltage and offset current, compensation, common mode gain and rejection, temperature drift, frequency response.

Generators and Pulse Shapers

· Generators for sine wave voltage: RC, quartz, LC oscillators; wien bridge generator, phase generator

· Pulse shaper: Schmitt trigger, differentiator, and integrator.

Digital Electronics

· Basic logic gates

· Level switching function, function table, pulse, diagram, circuit symbols (table in appendix)

· Properties of basic gates AND, OR, NOT, NAND, NOR, EXCLUSIVE OR EXCLUSIVE NOR

· Substituting basic NAND or NOR gates for basic gates.

· Creating switching functions from given circuits and vice versa.

· Making function table from circuit diagrams and switching functions

· Simplifying switching networks using Karnaugh diagram or mathematical techniques.

· Flip-flops, RS Flip-flop, D Flip-flop, JK Master slave Flip-flop (especially counter circuits, shift register and frequency divider).
Programming and embedded systems

· Good skills of C-language programming
· Good knowledge of embed system processors and programming
· Good knowledge of programming development environments (IDE)
2.2.2 Knowledge of rules and regulations is not examined.

2.3 Practical work

Please describe how the competency specification and theoretical knowledge is combined into a Test Project.
Work processes 

· Read blueprints, wiring diagrams, schematic drawings, technical manuals and engineering instructions for assembling electronics units, applying knowledge of electronic theory and components.

· Test electronics units, using standard test equipment, and analyze results to evaluate performance and determine need for adjustment.

· Perform preventative maintenance and calibration of equipment and systems

· Adjust and replace defective or improperly functioning circuitry and electronics components, using hand tools and soldering iron.

· Identify and resolve equipment malfunctions, working with manufacturers and field representatives as necessary to procure replacement parts.

· Maintain system logs and manuals to document testing and operation of equipment.

· Modify electrical prototypes, parts, assemblies, and systems to correct functional deviations.

To manage in these occupational tasks it is required that the technician is able to handle and use following tools, equipment and software:

Tools, equipment

· High quality set of hand tools

· High quality Soldering or Desoldering stations

· High quality digital multimeters (DVM) and digital oscilloscopes

Software

· Computer aided design CAD software

· Electronics circuit simulation programs

· Development environment software, C-language

· Spreadsheet software — Microsoft Excel

· Data base user interface and query software

3. The Test Project 

The Test Project must be in accordance with the current Technical Outline.

3.1 Format / structure of the Test Project

( Test Project with separately assessed modules
3.2 Test Project design requirements 
Please take into consideration to design the Test Project in a way where spectators can be attracted for example with time based parts of the Test Project!

The competitor will have to work out the following modules: 

Module A: Assembling and commissioning of an electromechanical/electronic device

General of basic unit

The main target during module A is assembling and commissioning the basic unit of competition equipment. This unit will be sc. indicator unit for whole task. The mechanical part of this unit have to be able to do movement which help audiences understand the effects of programming and other task that are concerning to electronics part of equipment.

Minimum technical speciation fort basic unit are:

Size of unit: Maximum LxHxW is 400 x 300 x 200 mm

Mechanical movement: Minimum in X anY axis

Other indicators: Minimum Led and Loudspeakers 

Power Supply: Input 230VAC, Output: 24 VDC, 12 VDC, 5 VDC, max output current: 5 A

Interface to Programming unit: 4 input/ output port according AVR 1 NP experiment board interface

[image: image1.emf]
General demands of task

Projects should include Assembly of mechanical assembly, wiring and commissioning of hole unit . 

It is recommended that:

- 40 % based on mechanical assembly

- 30 % be based on wiring

- 30% of the marks for commissioning of system 


- part of commissioning have to be electrical measurement and adjustments


- part of commissioning have to be configuration of embedded system
Module B: Designing and building of an electronics unit

Task unit technical specification:

Task unit have to be additional card for basic task unit and add to it some new functions.

Needed voltage: 12 VDC from basic unit

Interface to Programming unit: 4 input/ output port according AVR 1 NP experiment board interface

B1 Circuit development with simulation

We will give to the competitor(s) the complete circuit diagram for the card and they have to finalize the design part which has only 10-30 components. They are allowed to use a simulation program of their choice. Time to complete the phase is 1 h. Assessment is made according to the printed drawing.

B2  PCB board layout design whit free selected software

The competitor will have to design a PCB board according to a circuit diagram using electronic CAD (free selection, ex. Eagle, Proteus, Pads etc..). The circuit diagram will be the same as in B1, but whit any mistakes and same for all. 

The design software has not been defined and can therefore be chosen freely. It is required however, that the used software can produce the formats accepted by the manufacturing equipment (PCB file and drilling file). The exact file format required in the competition task is GerberX (RS-274X), and a drilling file will be needed as well.

B3 Building of designing card

In this phase the competitors must assemble the PCB-board they designed earlier. The assembly must be done using normal soldering / hand working tools (semi- / full-automatic stations are not allowed). In case of low quality / faulty design, manufacturing problems, or jury decision the competitors may be given a pre-fabricated PCB instead their own design.

In this task you must assemble the circuit board designed in module B2. The board contains both SMD and THD parts, all on one side of the board. You must assemble the board using RoHS-compliant process. Practically this means that you must use lead-free solder wire for the solder joints. To give each competitor an equal starting point, a pre-fabricated board will be used
Module C: Programming of electronics

Task unit technical specification:

Programming unit is AVR 1 NP” experiment board whit AVR 324p processor

Use programmer unit AVRISP mkII

Laptop computer

The programs needed

Operation system on PC: Windows 7 ( final updating 6 month before competition)

IDE environment: AVR Studio version 4.18 ( final updating 6 month before competition)

C-translator: Win AVR version 20100110 ( final updating 6 month before competition)

General demands of task

This module can be divided into three separate parts. The first part contains some basic programming with the task unit. In the second part there will be hardware changes to the task unit which require some changes to the program and testing. In the third part the task units new hardware is tested with more challenging tasks. 

C1 Basic movement of task unit

In this phase you are given a pre-compiled sample code in .hex format. The sample will move the task unit according to pre-defined routes. You are also given source files containing the task units movement routines. Your task is to modify these sources so that the task units mimics the behaviour of the given example.

C2 Additional part of task units control routines 

Task is to create basic control functions for the new additional part of task unit which is being assembled at the same time. This additional part is same as created in task B. The created functions are then demonstrated later on by testing task unit new movements.

C3 New movements for the additional part of task unit 

In this final phase of the module C your task is simply to add your program a sequence that moves the task units new elements through some specific routes.
Module D: Measuring and faultfinding

Task unit technical specification:

Task unit have to additional card for basic task unit and add to it some new functions.

Needed voltage: 12 VDC from basic unit

Interface to Programming unit: 4 input/ output port according AVR 1 NP experiment board interface

General demands of task

This part of the test project is divided in three different phases and each phase has its own relevant section in this document. These sections are:

D1 Fault Finding 

D2 Repair

The Competitor is expected to locate, test and replace faulty electronic components on a printed

circuit board, surface mount board or mixed technology board. The competitors must report their findings and methodology using the appropriate forms provided and using appropriate fault symbols as shown in the final task document.  It is demanded max 4 faults

D3 Electrical Measurements

The Competitors are expected to work with conventional measuring and testing equipment to test,

set, adjust and measure electronic components, modules and equipment that are based in DC, AC,

digital and analogue electronics. Measurements can be either direct (just read the value from the instrument) or indirect (involving both reading and some simple calculation). They are further expected to record and analyse measured results. 

Module E : Presentations and communication

General  

In a modern industrial environment one very often has to interact with many different types of people and the work is usually done as a team rather than as an individual effort. 

E1.  Planning for effective teamwork

The competitors will be assessed on this part of the task at the end of module A. The competitors will be asked to make a short presentation of between 7 and 10 minutes. The focus of this first presentation should be on the characteristics of the team, their strengths and how they plan to use these for an effective collaboration during the competition. In order to help the competitors plan for this task the following questions should be answered:

1. What makes you a good team?

2. How will you decide on task division?

3. How do you plan to resolve possible differences of opinion?

4. How can you communicate effectively with a different audience?

E2.  Presentation on Team achievements

In this second part the competitors will have a chance to show how their teamwork actually worked during the competition. This final presentation will b e done at the end of the competition and will again be of about 7 to 10 minutes in length. 

With all the practical tasks of the competition over the competitors will now have a good chance of evaluating their performance and show through their presentation how their individual efficiency was enhanced through teamwork. They should also use this opportunity to show how the team approach helped them avoid difficulties or deal with them more effectively. The suggestions offered for E1 are clearly still valid here but some other questions to consider in this case might be:

1. How well did the original plan work?

2. Were there any situations where the team approach was clearly evident?

3. How can we show effective work distribution?

3.3 Test Project development 
The Test Project MUST be submitted using the templates provided by WorldSkills Europe. Use the Word template for text documents and DWG template for drawings.
3.3.1 Who develops the Test Project / modules
The Test Project / modules are developed under the supervision of the Jury President and responsibility of the Chief Expert by:
( All Experts
The Test Project/modules are developed by Experts according to the table below:

	Country
	Module A
	Module B
	Module C
	Module D
	Module E

	Finland
	X
	
	
	X
	

	Switzerland
	X
	
	X
	
	

	Portugal
	
	X
	
	
	X

	Malta
	
	X
	
	X
	

	Slovakia 
	
	X
	X
	
	

	Turkey
	
	
	
	X
	X


· Every country has to develop a proposal for two areas. Competition equipment has to be one unit. Module A task is sc. basic unit that create movement and other visually effects. This unit includes common interface that will do possibilities to connect additional basic task unit to it. Additionally task unit will be on create task B-D.
3.3.2 How and where is the Test Project / modules developed

The Test Project / modules are developed:

( Jointly on the Discussion Forum
( Independently
· The agreement of common interface and other technical deals has to be done in a common meeting during autumn 2011.

· Final checking of technically functionality has to be agreed and tested in a second technical meeting in January 2012 (at latest).
· CE has the responsibility of this development work and all discussion about that have to be done in the discussion forum.

3.3.3 When is the Test Project developed

The Test Project is developed:

( Until 6 months before the current Competition
See 3.3.2.  

3.4 Test Project marking scheme

Each Test Project must be accompanied by a marking scheme proposal based on the assessment criteria defined in Section 5.
3.4.1 The marking scheme proposal is developed by the person(s) developing the Test Project. The detailed and final marking scheme is developed and agreed by all Experts at the Competition.
3.4.2 Marking schemes should be entered into the CIS prior to the Competition.

3.5 Test Project validation 

Please describe how Test Project validation will be conducted as required by the Competition Rules.
3.6 Test Project selection

The Test Project is selected as follows:

( By vote of Experts on the Discussion Forum
3.7 Test Project circulation

The Test Project is circulated via WorldSkills Europe website as follows:

( 3 months before the current Competition
3.8 Test Project coordination (preparation for Competition)

Coordination of the Test Project will be undertaken by: 

( Chief Expert with selected Experts and 
( Chief Expert with sponsor or supplier

3.9 Material or manufacturer specifications
If specific material or manufacturer specifications are required to allow the Competitor to complete the Test Project then please state how, when and by whom this information will be provided. If this does not apply then write “Not applicable”.
Programming unit is AVR 1 NP” experiment board whit AVR 324p processor

Use programmer unit AVRISP mkII

Laptop computer

The programs needed

Operation system on PC: Windows 7 ( final updating 6 month before competition)

IDE environment: AVR Studio version 4.18 ( final updating 6 month before competition)

C-translator: Win AVR version 20100110 ( final updating 6 month before competition)

CAD program; Free

Simulation program; Free
4. SkillS Promotion management and communication

4.1 Discussion Forum

Prior to the Competition, all discussion, communication, collaboration and decision making regarding the skill must take place on the skills promotion-specific Discussion Forum (http://www.worldkills.org/forums). All skills promotion-related decisions and communication are only valid if they take place on the forum. The Chief Expert (or an Expert nominated by the Chief Expert) will be moderator for this forum. Refer to Competition Rules for the timeline of communication and competition development requirements.

4.2 Competitor information

All information for registered Competitors is available from the Competitor Centre (http://www.worldskills.org/competitorcentre).
This information includes:

· Competition Rules

· Technical Outline
· Test Projects

· Other Competition-related information

4.3 Test Projects

Circulated Test Projects will be available from worldskills.org (http://www.worldskills.org/testprojects) and the Competitor Centre (http://www.worldskills.org/competitorcentre).
4.4 Day-to-day management

The day-to-day management is defined in the Skill Management Plan that is created by the Skill Management Team led by the Chief Expert. The Skill Management Team comprises the Jury President, Chief Expert and Deputy Chief Expert. The Skill Management Plan is progressively developed in the six months prior to the Competition and finalised at the Competition (agreed by Experts and submitted to the Chair/Vice Chair of the Competition Development Committee). The Chief Expert is to regularly share updates of the Skill Management Plan via the Forum.
5. Assessment 

This section describes how the Experts will assess the Test Project / modules. It also specifies the assessment specifications and procedures and requirements for marking.
5.1 Assessment criteria per trade
This section defines the assessment criteria and the number of marks (subjective and objective) awarded. The total number of marks for all assessment criteria must be 100. 

	Section
	Criterion
	Marks

	
	
	Subjective (if applicable)
	Objective
	Total

	A
	Assembling and commissioning of an electromechanical/

electronic device
	0
	20
	20

	B
	Designing and building of an electronics unit
	0
	20
	20

	C
	Programming of electronics
	0
	30
	30

	D
	Measuring and faultfinding
	0
	20
	20

	E
	Presentations and communication
	10
	0
	10

	Total =
	10
	90
	100


Section A: Assembling and commissioning of an electromechanical device, 20 p

Generally in all parts • “Workmanship standard” IPC- A-610D

A1. Assembling mech. + units, 5 p

A2. Cabling, 5 p

A3. Basic adjustments and testing (documentations), 5 p

A4.The implementation of the embedded system (with software), 5p


Section B: Designing and building of an electronic unit, 20 p

B1. Development of given basic circuit, 8 p 

B2. Design of PCB-board layout, 7 p 

B3. Assembling of design unit according ICP-A-610 D, 5 p 

• Functionality of proto unit 50%

Section C: Programming of electronics, 30 p

Generally in all parts

• Software functionality 80%

• Software code quality, readability 20%

C.1 Basic movement whit task unit 10 p

C.2 New additional card's control routines, 10 p

C.3. New movements for the additional card, 10 p

Section D: Measuring and fault finding, 20 p

D1. Finding faulty spots, 10 p

D2. Repair process and methods, 4 p

D3. Validity of testing measuring results, 6 p

Section E: Presentations and communications, 10 p

E1.  Planning for effective teamwork, 5 p

E2.  Presentation on Team achievements, 5 p

5.2 Subjective marking

	Perfect
	10

	Very good
	9

	Good
	8

	Fairly good
	7

	Sufficient
	6

	Average
	5

	Poor
	4

	Unsatisfactory
	3

	Very bad
	2

	Nothing
	1


5.3 Trade assessment procedures

Please enter assessment procedures here.
Chief expert nominated 3 month before competition assessment team leaders. The amount  of teams are depending of number of participating countries. As minimum is need two teams. Team are working independently in assessment work according assessment criteria define on chapter 5.1. 
Please contact praschl@ibw.at for guidance. 
6. TRADE-specific safety requirements 

Refer to Host Country Health & Safety documentation for Host Country regulations.

Clothing

Work clothes must comply with relevant safety standards.  Safety standards require a minimum of safety glasses and covered footwear.
7. MATERIALS & EQUIPMENT 
7.1 Infrastructure List

The Infrastructure List lists all equipment, materials and facilities provided by the Host Country. 

The Infrastructure List is online (http://www.worldskills.org/infrastructure/).

The Infrastructure List specifies the items & quantities requested by the Experts for the next Competition. The Host Country will progressively update the Infrastructure List specifying the actual quantity, type, brand/model of the items. Host Country supplied items are shown in a separate column.

At each Competition, the Experts must review and update the Infrastructure List in preparation for the next Competition. Experts must advise the Secretary General of any increases in space and/or equipment.

At each Competition, the Technical Observer must audit the Infrastructure List that was used at that Competition. 

The Infrastructure List does not include items that Competitors and/or Experts are required to bring and items that Competitors are not allowed to bring – they are specified below.
7.2 Materials, equipment and tools supplied by Competitors in their toolbox

Competitors must bring all their own assembly tools and Laptop computer. This Laptop have to be computer with at least 4G RAM and 320GB Hard Disk is recommended and At least four USB 2.0 ports are needed. Computers operation system is XP Windows and competitor needs following programs in computer:

· Free selected electronics CAD

· C-language IDE (ex. AVR-Studio, support to ATMega32 processor)

· Free select simulation program

They may also bring one digital multimeter and oscilloscope to use during competition. All other assembly and measurement instruments to be supplied by the host country (sponsors) and will be used by all competitors at the event.
7.3 Materials, equipment and tools supplied by Experts

'Not applicable'
7.4 Materials & equipment prohibited in the skill area
Non

7.5 Proposed workshop and workstation layouts
Please contact praschl@ibw.at for guidance. 


(Workshop and workstation layouts from Lisbon are available at: http://www.worldskills.org/index.php????????
Workshop layout:

[image: image2.emf]
Space in m²
The total estimated space to accommodate 8 participating countries is 324 m² (including all facilities, workspaces, workshop- , demonstration- , storage- and office area).

General layout and specifications

For each team of competitors 12 m² (3 m x 4 m) floor shop space will be available, including personal working space.

Workstation layout:

8. marketing the skillS PROMOTION to visitors and media (Demonstration, try a trade)
8.1 Maximising visitor and media engagement

Please list the ways you intend to maximise visitor and media engagement for this skill. For example:

Try a trade

Display screens

Test Project descriptions

Enhanced understanding of Competitor activity ( presentations)
Daily reporting of competition status
Time based parts of the Test Project

8.2 Sustainability

Recycling

Use of ‘green’ materials

Use of completed Test Projects after Competition
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