
This lesson reviews the impact of wireless communication 
and outlines the steps involved in the modern design and 
manufacture of a Bluetooth module for use in notebook 
computers and mobile phones. Bluetooth® is a global 
standard short-range wireless technology that is ideally 
suited for peripheral and ad-hoc mobile device connectivity.  
How is this used in every day life? 

Lifestyle revolution
Notebook computers, wireless networks and mobile phones have 
revolutionised communications; they enable people to access email, 
answer calls and generally stay in touch with work colleagues and 
friends while on the move. The offi ce has become virtual; work can be 
done at home, in a cafe or at the airport terminal. Work has become an 
activity and is not necessarily associated with a place.

Bluetooth technology presents further possibilities. For example, a 
Bluetooth earpiece or headset offers the 
convenience of hands-free answering 
of mobile phones. Using Bluetooth, a 
digital camera can connect wirelessly 
to a computer, a printer or a PDA; the 
communicating devices do not need to be 
part of a local area network. This direct, 
point-to-point communication can be 

used with keyboards, mice, printers 
and other peripherals; this 

makes for a less cluttered 
workspace.

Wireless protocols
There are agreed sets of rules 
or protocols that specify the 
structure of wireless signals for 
use in digital communication. 
These govern such things as 
how the data may be divided into 
smaller parts (called packets), 
the permitted radio frequencies 
and signal strengths, and the 
structure of the information about 
the sources and destinations of 
messages. 

Around 1990, a system known 
as WiFi or wireless LAN was 
introduced. This is intended 
specifi cally for offi ce computer 
networks and is effective up to 
about 30 m. The output power of 
a typical wireless LAN router is 
about one watt. 

Around 2000, another wireless protocol known as Bluetooth was 
introduced. There are three classes of Bluetooth and they are 
distinguished by their output powers and effective ranges. The highest 
permitted power (Class 1) is 100 mW and has a range of about 100 m. 
By comparison, a typical mobile phone operates at 400 mW (0.4 W). 
Lower power Bluetooth is effective up to about 10 metres and is intended 

Dell was founded in 1984 by Michael Dell, the longest-tenured 
executive to lead a company in the computer industry. The company 
is based on a simple concept: by selling computer systems directly 
to customers, Dell could best understand their needs and effi ciently 
provide the most effective computing solutions to meet those needs. 
Uniquely enabled by its direct business model, Dell sells more 
systems globally than any computer company, placing it No. 25 on 
the Fortune 500. 

Dell was established in Ireland in 1990 and employs over 4,500 
people. The company’s European manufacturing facility is located in 
Limerick with a European Business Campus based in Cherrywood, 
Co Dublin. 

In 2005, Dell announced that Ireland had been selected as the 
location for an R+D Centre  for product development. The team 
is also responsible for the development of innovative software 
solutions to provide increased functionality and productivity in Dell’s 
manufacturing sites worldwide. The University of Limerick plays a 
key role in supplying engineering talent for the facility, while Dell 
employees are supported to study for master and doctorate degrees 
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
Product development within Dell has distinct phases or stages; each 
phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
the term ‘product’ refers to the hardware and the associated software 
and documentation. 

The main stages are shown in Fig. 3.

Fig. 4  Profi ling and planning
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This accounts for about 80% of the overall process.

The product goes through its development i.e. from paper to reality. This 
is the longest phase and involves many test iterations to ensure that the 
fi nal product matches the detailed features defi ned in the Profi le phase. 
All of these activities must be completed to the schedule developed in 
the planning phase. 

Although quality control applies in all phases the quality of the product 
is controlled mainly in the implementation stage. This includes 
testing functionality, reliability and robustness as well as compliance 
with relevant regulations regarding such things as radio-frequency 
interference (RFI). Customer trials are also carried out in this phase and 
feedback is incorporated. 

Details of the production process are 
carefully monitored. Pre-production 
samples are not only tested for 
functionality but are ‘sliced and 
diced’ to ensure that items such as 
soldered connections are sound. In 
this way the quality and reliability of 
the product is ensured.

The following are a few of the many other items that are checked for 
completion in this phase:

• Product documentation
• Regulatory certifi cations received 
• Readiness of mass production process
• Sales training 
• Technical support 
• Product announcement / Press communications 

Phase 4: Deployment

This phase focuses on the release of the product to the market and 
ensuring that adequate stock is available world wide to meet the launch. 
The initial quality of the product and customer acceptance are monitored 
in this phase.

Phase 5: Post Deployment

Steps are taken to ensure continuity of supply of components for the 
product as long as it is in production. This phase also involves managing 
the service life of the product after it has ceased to be sold, i.e. its 
warranty life. 

Fig. 6  Dell European Manufacturing Facility, Limerick

Fig. 2  An example of Dell 
bluetooth GPS technology

These stages are outlined below with reference to the design and 
manufacture of a Bluetooth module for use in a Dell notebook 
computer.

Phase 1: Concept 

This is also referred to as white-boarding or straw-man design. 

The required features of the product are defi ned by the marketing team 
– e.g. space available, dimensions, range (class), power requirements, 
RFI limits and encryption/security levels. A high level business case 
is developed where the volume of sales, product costs and projected 
return on investment are estimated.

Phase 2: Profi le / Planning

The feature set is specifi ed in detail (e.g. components, methods of 
construction or assembly, power source etc.) and a detailed production 
schedule for each aspect of the product is laid down (who will build it, 
where, when etc.).
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
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phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
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and documentation. 
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
Product development within Dell has distinct phases or stages; each 
phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
the term ‘product’ refers to the hardware and the associated software 
and documentation. 

The main stages are shown in Fig. 3.
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.
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makes for a less cluttered 
workspace.

Wireless protocols
There are agreed sets of rules 
or protocols that specify the 
structure of wireless signals for 
use in digital communication. 
These govern such things as 
how the data may be divided into 
smaller parts (called packets), 
the permitted radio frequencies 
and signal strengths, and the 
structure of the information about 
the sources and destinations of 
messages. 

Around 1990, a system known 
as WiFi or wireless LAN was 
introduced. This is intended 
specifi cally for offi ce computer 
networks and is effective up to 
about 30 m. The output power of 
a typical wireless LAN router is 
about one watt. 

Around 2000, another wireless protocol known as Bluetooth was 
introduced. There are three classes of Bluetooth and they are 
distinguished by their output powers and effective ranges. The highest 
permitted power (Class 1) is 100 mW and has a range of about 100 m. 
By comparison, a typical mobile phone operates at 400 mW (0.4 W). 
Lower power Bluetooth is effective up to about 10 metres and is intended 
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
Product development within Dell has distinct phases or stages; each 
phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
the term ‘product’ refers to the hardware and the associated software 
and documentation. 

The main stages are shown in Fig. 3.

Fig. 4  Profi ling and planning
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This accounts for about 80% of the overall process.

The product goes through its development i.e. from paper to reality. This 
is the longest phase and involves many test iterations to ensure that the 
fi nal product matches the detailed features defi ned in the Profi le phase. 
All of these activities must be completed to the schedule developed in 
the planning phase. 

Although quality control applies in all phases the quality of the product 
is controlled mainly in the implementation stage. This includes 
testing functionality, reliability and robustness as well as compliance 
with relevant regulations regarding such things as radio-frequency 
interference (RFI). Customer trials are also carried out in this phase and 
feedback is incorporated. 

Details of the production process are 
carefully monitored. Pre-production 
samples are not only tested for 
functionality but are ‘sliced and 
diced’ to ensure that items such as 
soldered connections are sound. In 
this way the quality and reliability of 
the product is ensured.

The following are a few of the many other items that are checked for 
completion in this phase:

• Product documentation
• Regulatory certifi cations received 
• Readiness of mass production process
• Sales training 
• Technical support 
• Product announcement / Press communications 

Phase 4: Deployment

This phase focuses on the release of the product to the market and 
ensuring that adequate stock is available world wide to meet the launch. 
The initial quality of the product and customer acceptance are monitored 
in this phase.

Phase 5: Post Deployment

Steps are taken to ensure continuity of supply of components for the 
product as long as it is in production. This phase also involves managing 
the service life of the product after it has ceased to be sold, i.e. its 
warranty life. 

Fig. 6  Dell European Manufacturing Facility, Limerick

Fig. 2  An example of Dell 
bluetooth GPS technology

These stages are outlined below with reference to the design and 
manufacture of a Bluetooth module for use in a Dell notebook 
computer.

Phase 1: Concept 

This is also referred to as white-boarding or straw-man design. 

The required features of the product are defi ned by the marketing team 
– e.g. space available, dimensions, range (class), power requirements, 
RFI limits and encryption/security levels. A high level business case 
is developed where the volume of sales, product costs and projected 
return on investment are estimated.

Phase 2: Profi le / Planning

The feature set is specifi ed in detail (e.g. components, methods of 
construction or assembly, power source etc.) and a detailed production 
schedule for each aspect of the product is laid down (who will build it, 
where, when etc.).

Fig. 5  Bluetooth circuit board
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and outlines the steps involved in the modern design and 
manufacture of a Bluetooth module for use in notebook 
computers and mobile phones. Bluetooth® is a global 
standard short-range wireless technology that is ideally 
suited for peripheral and ad-hoc mobile device connectivity.  
How is this used in every day life? 
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friends while on the move. The offi ce has become virtual; work can be 
done at home, in a cafe or at the airport terminal. Work has become an 
activity and is not necessarily associated with a place.
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communicating devices do not need to be 
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point-to-point communication can be 
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makes for a less cluttered 
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These govern such things as 
how the data may be divided into 
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and signal strengths, and the 
structure of the information about 
the sources and destinations of 
messages. 

Around 1990, a system known 
as WiFi or wireless LAN was 
introduced. This is intended 
specifi cally for offi ce computer 
networks and is effective up to 
about 30 m. The output power of 
a typical wireless LAN router is 
about one watt. 

Around 2000, another wireless protocol known as Bluetooth was 
introduced. There are three classes of Bluetooth and they are 
distinguished by their output powers and effective ranges. The highest 
permitted power (Class 1) is 100 mW and has a range of about 100 m. 
By comparison, a typical mobile phone operates at 400 mW (0.4 W). 
Lower power Bluetooth is effective up to about 10 metres and is intended 
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
Product development within Dell has distinct phases or stages; each 
phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
the term ‘product’ refers to the hardware and the associated software 
and documentation. 

The main stages are shown in Fig. 3.

Fig. 4  Profi ling and planning

Fig. 3  Development process

Concept

Post-Deployment

Deployment

Implementation

Profi ling and Planning

Phase 3: Implementation 

This accounts for about 80% of the overall process.

The product goes through its development i.e. from paper to reality. This 
is the longest phase and involves many test iterations to ensure that the 
fi nal product matches the detailed features defi ned in the Profi le phase. 
All of these activities must be completed to the schedule developed in 
the planning phase. 

Although quality control applies in all phases the quality of the product 
is controlled mainly in the implementation stage. This includes 
testing functionality, reliability and robustness as well as compliance 
with relevant regulations regarding such things as radio-frequency 
interference (RFI). Customer trials are also carried out in this phase and 
feedback is incorporated. 

Details of the production process are 
carefully monitored. Pre-production 
samples are not only tested for 
functionality but are ‘sliced and 
diced’ to ensure that items such as 
soldered connections are sound. In 
this way the quality and reliability of 
the product is ensured.

The following are a few of the many other items that are checked for 
completion in this phase:

• Product documentation
• Regulatory certifi cations received 
• Readiness of mass production process
• Sales training 
• Technical support 
• Product announcement / Press communications 

Phase 4: Deployment

This phase focuses on the release of the product to the market and 
ensuring that adequate stock is available world wide to meet the launch. 
The initial quality of the product and customer acceptance are monitored 
in this phase.

Phase 5: Post Deployment

Steps are taken to ensure continuity of supply of components for the 
product as long as it is in production. This phase also involves managing 
the service life of the product after it has ceased to be sold, i.e. its 
warranty life. 
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These stages are outlined below with reference to the design and 
manufacture of a Bluetooth module for use in a Dell notebook 
computer.

Phase 1: Concept 

This is also referred to as white-boarding or straw-man design. 

The required features of the product are defi ned by the marketing team 
– e.g. space available, dimensions, range (class), power requirements, 
RFI limits and encryption/security levels. A high level business case 
is developed where the volume of sales, product costs and projected 
return on investment are estimated.

Phase 2: Profi le / Planning

The feature set is specifi ed in detail (e.g. components, methods of 
construction or assembly, power source etc.) and a detailed production 
schedule for each aspect of the product is laid down (who will build it, 
where, when etc.).

Fig. 5  Bluetooth circuit board
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computers and mobile phones. Bluetooth® is a global 
standard short-range wireless technology that is ideally 
suited for peripheral and ad-hoc mobile device connectivity.  
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use in digital communication. 
These govern such things as 
how the data may be divided into 
smaller parts (called packets), 
the permitted radio frequencies 
and signal strengths, and the 
structure of the information about 
the sources and destinations of 
messages. 

Around 1990, a system known 
as WiFi or wireless LAN was 
introduced. This is intended 
specifi cally for offi ce computer 
networks and is effective up to 
about 30 m. The output power of 
a typical wireless LAN router is 
about one watt. 

Around 2000, another wireless protocol known as Bluetooth was 
introduced. There are three classes of Bluetooth and they are 
distinguished by their output powers and effective ranges. The highest 
permitted power (Class 1) is 100 mW and has a range of about 100 m. 
By comparison, a typical mobile phone operates at 400 mW (0.4 W). 
Lower power Bluetooth is effective up to about 10 metres and is intended 
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
Product development within Dell has distinct phases or stages; each 
phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
the term ‘product’ refers to the hardware and the associated software 
and documentation. 

The main stages are shown in Fig. 3.
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This accounts for about 80% of the overall process.

The product goes through its development i.e. from paper to reality. This 
is the longest phase and involves many test iterations to ensure that the 
fi nal product matches the detailed features defi ned in the Profi le phase. 
All of these activities must be completed to the schedule developed in 
the planning phase. 

Although quality control applies in all phases the quality of the product 
is controlled mainly in the implementation stage. This includes 
testing functionality, reliability and robustness as well as compliance 
with relevant regulations regarding such things as radio-frequency 
interference (RFI). Customer trials are also carried out in this phase and 
feedback is incorporated. 

Details of the production process are 
carefully monitored. Pre-production 
samples are not only tested for 
functionality but are ‘sliced and 
diced’ to ensure that items such as 
soldered connections are sound. In 
this way the quality and reliability of 
the product is ensured.

The following are a few of the many other items that are checked for 
completion in this phase:

• Product documentation
• Regulatory certifi cations received 
• Readiness of mass production process
• Sales training 
• Technical support 
• Product announcement / Press communications 

Phase 4: Deployment

This phase focuses on the release of the product to the market and 
ensuring that adequate stock is available world wide to meet the launch. 
The initial quality of the product and customer acceptance are monitored 
in this phase.

Phase 5: Post Deployment

Steps are taken to ensure continuity of supply of components for the 
product as long as it is in production. This phase also involves managing 
the service life of the product after it has ceased to be sold, i.e. its 
warranty life. 
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These stages are outlined below with reference to the design and 
manufacture of a Bluetooth module for use in a Dell notebook 
computer.
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This is also referred to as white-boarding or straw-man design. 

The required features of the product are defi ned by the marketing team 
– e.g. space available, dimensions, range (class), power requirements, 
RFI limits and encryption/security levels. A high level business case 
is developed where the volume of sales, product costs and projected 
return on investment are estimated.

Phase 2: Profi le / Planning

The feature set is specifi ed in detail (e.g. components, methods of 
construction or assembly, power source etc.) and a detailed production 
schedule for each aspect of the product is laid down (who will build it, 
where, when etc.).
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specifi cally for offi ce computer 
networks and is effective up to 
about 30 m. The output power of 
a typical wireless LAN router is 
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
Product development within Dell has distinct phases or stages; each 
phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
the term ‘product’ refers to the hardware and the associated software 
and documentation. 

The main stages are shown in Fig. 3.
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This accounts for about 80% of the overall process.

The product goes through its development i.e. from paper to reality. This 
is the longest phase and involves many test iterations to ensure that the 
fi nal product matches the detailed features defi ned in the Profi le phase. 
All of these activities must be completed to the schedule developed in 
the planning phase. 

Although quality control applies in all phases the quality of the product 
is controlled mainly in the implementation stage. This includes 
testing functionality, reliability and robustness as well as compliance 
with relevant regulations regarding such things as radio-frequency 
interference (RFI). Customer trials are also carried out in this phase and 
feedback is incorporated. 

Details of the production process are 
carefully monitored. Pre-production 
samples are not only tested for 
functionality but are ‘sliced and 
diced’ to ensure that items such as 
soldered connections are sound. In 
this way the quality and reliability of 
the product is ensured.

The following are a few of the many other items that are checked for 
completion in this phase:

• Product documentation
• Regulatory certifi cations received 
• Readiness of mass production process
• Sales training 
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• Product announcement / Press communications 
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This phase focuses on the release of the product to the market and 
ensuring that adequate stock is available world wide to meet the launch. 
The initial quality of the product and customer acceptance are monitored 
in this phase.

Phase 5: Post Deployment

Steps are taken to ensure continuity of supply of components for the 
product as long as it is in production. This phase also involves managing 
the service life of the product after it has ceased to be sold, i.e. its 
warranty life. 
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These stages are outlined below with reference to the design and 
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This is also referred to as white-boarding or straw-man design. 

The required features of the product are defi ned by the marketing team 
– e.g. space available, dimensions, range (class), power requirements, 
RFI limits and encryption/security levels. A high level business case 
is developed where the volume of sales, product costs and projected 
return on investment are estimated.
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The feature set is specifi ed in detail (e.g. components, methods of 
construction or assembly, power source etc.) and a detailed production 
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where, when etc.).
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Biographical Notes

Heinrich Rudolf Hertz, 1857 – 1894
Hertz was born in Hamburg, Germany. He attended the universities 
of Munich and Berlin, and from the latter he received his PhD degree. 
In Berlin he became an assistant to the famous physicist Hermann 
Helmholtz. In the 1880s, physicists were trying to obtain experimental 
evidence of electromagnetic waves, whose existence and properties had 
been predicted by the British scientist James Clerk Maxwell. Hertz tested 
Maxwell’s hypothesis. He connected a pair of polished brass knobs to 
the terminals of an induction coil; this caused a stream of sparks to form 
between them.  Hertz reasoned that, if Maxwell’s predictions were correct, 
electromagnetic waves would be produced with each spark. 

To detect these waves, Hertz set up a wire loop with one small gap. This 
detector was placed several yards from the sparks. According to theory, 
if electromagnetic waves were spreading out from the oscillator sparks, 
they would induce a current in the loop that would cause sparks across 
the gap; this is exactly what happened. Little did he know how signifi cant 
his results were; when asked what the implications of his experiments 
might be he said: “Nothing, I guess.” 

Hertz’s experiments led to the development of wireless telegraphy and 
the radio.

The unit of frequency is named in his honour. One hertz means one (wave 
or cycle) per second. If a source produces 1000 waves per second its 
frequency is 1000 Hz or 1 kHz. 

Hans Christian Oersted, 1777 – 1851
Oersted was born in Denmark. He started work in his father’s pharmacy 
at the age of eleven. This was his introduction to chemistry. He never 
went to school, but in 1794 passed the entrance exam at the University 
of Copenhagen with honours. There, he studied pharmacy, astronomy, 
chemistry and mathematics. He graduated with honours in 1797. Oersted 
is mainly remembered for his discovery that an electric current fl owing in 
a wire causes a magnetic fi eld to form around it. 

Read more about other famous scientists at www.sta.ie

Did You Know?

• After the invention of the battery in 1800, many people investigated 
the curious effects of electric current. In 1820, Oersted discovered 
that an electric current produced a magnetic effect. During the 
1830s, this electromagnetic effect formed the basis of a number of 
systems of communication over a distance (telecommunication). 
By 1840, a few commercial electric telegraph systems were in use. 
These used simple on-off codes to represent letters and numbers. 
The development of wireless transmission of voice or music signals 
was not achieved until the 1870s.

• Subsequently, a number of people demonstrated systems of wireless 
communication using radio waves. Initially, these used digital codes 
(mostly Morse code) but in 1906 the fi rst wireless voice transmission 
was demonstrated.

• During the 20th-century, radio communications technology was 
refi ned in a number of ways. With the widespread availability 
of computers, many technologies were developed to facilitate 
transmission of data in a form that computers could capture reliably. 
There was resurgence in the use of coded data and the ASCII code 
became the standard for digital communication. 

• Mobile phones date from the 1940s. They were mobile in the sense 
that they could be moved from place to place without the need for 
telephone wires but they were not pocket devices. They were used 
mainly in motor cars and taxis.

• Cellular phones have been in use since 1983. Over the intervening 
years, they have become smaller and more versatile. Telephone 
numbers, data, sound fi les and images can be transferred between 
Bluetooth-enabled notebook computers, PDAs and mobile phones.

• The fi rst commercial portable computer appeared in 1981. It weighed 
about 11 kg. It was not battery-powered and the standard memory was 
64 kilobyte (one sixteenth of a megabyte).

• The fi rst successful battery-powered notebook computer was 
also released in 1981. It had 16 kilobytes of memory and was 
programmable in Basic.

•  Harald, king of Denmark in the late 10th century was known as Bluetooth. 
Through his diplomacy, he managed to unite various warring factions 
into a single kingdom in what is now Denmark and part of Norway. 

• Bluetooth was developed to be used for mobile computing devices, 
such as notebook and pocket computers but is now increasingly used 
for other applications, including Internet and VoIP phone access, and 
basic connectivity of consumer electronics such as televisions sets, 
DVD players and digital cameras.

• Bluetooth uses 79 radio frequencies between 2.402 GHz and 2.480 
GHz; they are spaced 1 MHz apart.

• There are several ‘wireless’ communication protocols that use 
infrared wavelengths rather than radio waves. 

Syllabus Reference

Leaving Certifi cate Technology 
Process of Design
Information Technology
Project and Quality Management
Information and Computer Technology 
Manufacturing Systems 

Leaving Certifi cate Technology 
Electromagnetic waves

Learning Objectives
On completing this lesson students should be able to:

•  List signifi cant advances in the development of wireless 
communication

•  Appreciate the impact of digital wireless communication on work 
and leisure

• Understand that WiFi and Bluetooth were designed to meet different 
needs.

• Explain why wireless protocols are required

• Explain what is meant by WiFi, Bluetooth, LAN, PDA

• Describe the main phases in a large-scale production process.

 

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

Bluetooth;  earpiece; headset; PDA; peripherals; wireless card; 
router; LAN; WiFi; PDA; GPS; RFI; white-boarding; straw-man 
design; business case; power; watt; radio frequency; iteration; 
battery; electric current; magnetic; telegraph; ASCII; mobile 
phones; cellular phones; Basic; VoIP; MHz; GHz

Check the Glossary of Terms for this lesson at www.sta.ie

Practical Activities

Investigative Activities

Compare and contrast the procedures for designing and manufacturing a 
single item by a student with that of manufacturing large numbers of that 
same item by an industrial company.

Team project: Conduct a white-boarding process for the production of 
a PDA or other portable computing or communications device using the 
steps outlined in the lesson. 

Produce a time-line showing the scientifi c discoveries since 1800 that 
contributed signifi cantly to today’s communications technology. Which 
one had the greatest impact on people’s lives?

General Learning Points    

•  During the 1890s a number of people demonstrated systems of 
wireless communication using radio waves. 

• With the widespread availability of computers, many technologies were 
developed to facilitate transmission of data in a form that computers 
could capture correctly and consistently.

•  Around 1990, a system known as WiFi or wireless LAN was introduced. 
Devices on a LAN communicate with one another through the network 
rather than directly.

•  Around the year 2000, a wireless protocol known as Bluetooth was 
introduced. It was designed to enable devices to communicate with 
one another wirelessly without the need for a LAN.

•  There are agreed sets of rules or protocols, which specify the structure 
of wireless signals for use in digital communication. 

•  In the manufacturing industry, the production process usually involves 
many people and is carried out within tight constraints. The process 
can be described as follows: Concept, Profi ling and Planning, 
Implementation, Deployment and Post-Deployment. 

• A large-scale production process contrasts with the more fl uid process 
used by individuals in the design of a one-off artefact.

True or False

Indicate whether the following are true (T) or false (F) by 
drawing a circle around T or F.

(a)   Oersted discovered that magnetism could be used to 
produce an electric current.  T  F

(b)   People could speak to one another using the electric 
telegraph in the mid-19th century.  T  F

(c)  Wireless waves were fi rst demonstrated by Heinrich Hertz. T  F

(d)  WiFi was fi rst used soon after computers were invented. T  F

(e)  Bluetooth is a WiFi system. T  F

(f)   Mobile phones can communicate with each other 
using Bluetooth. T  F

(g)  Industrial design and manufacture is a single process. T  F

(h)  White-boarding means producing a complete design. T  F

(i)  The volume of sales is estimated in the Concept phase. T  F

(j)  Documentation is prepared in the Deployment phase. T  F

(k)  Bluetooth devices use an agreed communication protocol.  T  F

(l)  Mobile phones detect sound waves. T  F

(m)   Digital communication protocols are necessary because 
people speak different languages. T  F

Check your answers to these questions on www.sta.ie
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This lesson reviews the impact of wireless communication 
and outlines the steps involved in the modern design and 
manufacture of a Bluetooth module for use in notebook 
computers and mobile phones. Bluetooth® is a global 
standard short-range wireless technology that is ideally 
suited for peripheral and ad-hoc mobile device connectivity.  
How is this used in every day life? 

Lifestyle revolution
Notebook computers, wireless networks and mobile phones have 
revolutionised communications; they enable people to access email, 
answer calls and generally stay in touch with work colleagues and 
friends while on the move. The offi ce has become virtual; work can be 
done at home, in a cafe or at the airport terminal. Work has become an 
activity and is not necessarily associated with a place.

Bluetooth technology presents further possibilities. For example, a 
Bluetooth earpiece or headset offers the 
convenience of hands-free answering 
of mobile phones. Using Bluetooth, a 
digital camera can connect wirelessly 
to a computer, a printer or a PDA; the 
communicating devices do not need to be 
part of a local area network. This direct, 
point-to-point communication can be 

used with keyboards, mice, printers 
and other peripherals; this 

makes for a less cluttered 
workspace.

Wireless protocols
There are agreed sets of rules 
or protocols that specify the 
structure of wireless signals for 
use in digital communication. 
These govern such things as 
how the data may be divided into 
smaller parts (called packets), 
the permitted radio frequencies 
and signal strengths, and the 
structure of the information about 
the sources and destinations of 
messages. 

Around 1990, a system known 
as WiFi or wireless LAN was 
introduced. This is intended 
specifi cally for offi ce computer 
networks and is effective up to 
about 30 m. The output power of 
a typical wireless LAN router is 
about one watt. 

Around 2000, another wireless protocol known as Bluetooth was 
introduced. There are three classes of Bluetooth and they are 
distinguished by their output powers and effective ranges. The highest 
permitted power (Class 1) is 100 mW and has a range of about 100 m. 
By comparison, a typical mobile phone operates at 400 mW (0.4 W). 
Lower power Bluetooth is effective up to about 10 metres and is intended 

Dell was founded in 1984 by Michael Dell, the longest-tenured 
executive to lead a company in the computer industry. The company 
is based on a simple concept: by selling computer systems directly 
to customers, Dell could best understand their needs and effi ciently 
provide the most effective computing solutions to meet those needs. 
Uniquely enabled by its direct business model, Dell sells more 
systems globally than any computer company, placing it No. 25 on 
the Fortune 500. 

Dell was established in Ireland in 1990 and employs over 4,500 
people. The company’s European manufacturing facility is located in 
Limerick with a European Business Campus based in Cherrywood, 
Co Dublin. 

In 2005, Dell announced that Ireland had been selected as the 
location for an R+D Centre  for product development. The team 
is also responsible for the development of innovative software 
solutions to provide increased functionality and productivity in Dell’s 
manufacturing sites worldwide. The University of Limerick plays a 
key role in supplying engineering talent for the facility, while Dell 
employees are supported to study for master and doctorate degrees 
in the University in conjunction with their work on research projects. 

 To fi nd out more about Dell the company and career 
opportunities available, visit www.dell.ie
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
Product development within Dell has distinct phases or stages; each 
phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
the term ‘product’ refers to the hardware and the associated software 
and documentation. 

The main stages are shown in Fig. 3.

Fig. 4  Profi ling and planning

Fig. 3  Development process

Concept

Post-Deployment

Deployment

Implementation

Profi ling and Planning

Phase 3: Implementation 

This accounts for about 80% of the overall process.

The product goes through its development i.e. from paper to reality. This 
is the longest phase and involves many test iterations to ensure that the 
fi nal product matches the detailed features defi ned in the Profi le phase. 
All of these activities must be completed to the schedule developed in 
the planning phase. 

Although quality control applies in all phases the quality of the product 
is controlled mainly in the implementation stage. This includes 
testing functionality, reliability and robustness as well as compliance 
with relevant regulations regarding such things as radio-frequency 
interference (RFI). Customer trials are also carried out in this phase and 
feedback is incorporated. 

Details of the production process are 
carefully monitored. Pre-production 
samples are not only tested for 
functionality but are ‘sliced and 
diced’ to ensure that items such as 
soldered connections are sound. In 
this way the quality and reliability of 
the product is ensured.

The following are a few of the many other items that are checked for 
completion in this phase:

• Product documentation
• Regulatory certifi cations received 
• Readiness of mass production process
• Sales training 
• Technical support 
• Product announcement / Press communications 

Phase 4: Deployment

This phase focuses on the release of the product to the market and 
ensuring that adequate stock is available world wide to meet the launch. 
The initial quality of the product and customer acceptance are monitored 
in this phase.

Phase 5: Post Deployment

Steps are taken to ensure continuity of supply of components for the 
product as long as it is in production. This phase also involves managing 
the service life of the product after it has ceased to be sold, i.e. its 
warranty life. 

Fig. 6  Dell European Manufacturing Facility, Limerick

Fig. 2  An example of Dell 
bluetooth GPS technology

These stages are outlined below with reference to the design and 
manufacture of a Bluetooth module for use in a Dell notebook 
computer.

Phase 1: Concept 

This is also referred to as white-boarding or straw-man design. 

The required features of the product are defi ned by the marketing team 
– e.g. space available, dimensions, range (class), power requirements, 
RFI limits and encryption/security levels. A high level business case 
is developed where the volume of sales, product costs and projected 
return on investment are estimated.

Phase 2: Profi le / Planning

The feature set is specifi ed in detail (e.g. components, methods of 
construction or assembly, power source etc.) and a detailed production 
schedule for each aspect of the product is laid down (who will build it, 
where, when etc.).

Fig. 5  Bluetooth circuit board

This lesson reviews the impact of wireless communication 
and outlines the steps involved in the modern design and 
manufacture of a Bluetooth module for use in notebook 
computers and mobile phones. Bluetooth® is a global 
standard short-range wireless technology that is ideally 
suited for peripheral and ad-hoc mobile device connectivity.  
How is this used in every day life? 

Lifestyle revolution
Notebook computers, wireless networks and mobile phones have 
revolutionised communications; they enable people to access email, 
answer calls and generally stay in touch with work colleagues and 
friends while on the move. The offi ce has become virtual; work can be 
done at home, in a cafe or at the airport terminal. Work has become an 
activity and is not necessarily associated with a place.

Bluetooth technology presents further possibilities. For example, a 
Bluetooth earpiece or headset offers the 
convenience of hands-free answering 
of mobile phones. Using Bluetooth, a 
digital camera can connect wirelessly 
to a computer, a printer or a PDA; the 
communicating devices do not need to be 
part of a local area network. This direct, 
point-to-point communication can be 

used with keyboards, mice, printers 
and other peripherals; this 

makes for a less cluttered 
workspace.

Wireless protocols
There are agreed sets of rules 
or protocols that specify the 
structure of wireless signals for 
use in digital communication. 
These govern such things as 
how the data may be divided into 
smaller parts (called packets), 
the permitted radio frequencies 
and signal strengths, and the 
structure of the information about 
the sources and destinations of 
messages. 

Around 1990, a system known 
as WiFi or wireless LAN was 
introduced. This is intended 
specifi cally for offi ce computer 
networks and is effective up to 
about 30 m. The output power of 
a typical wireless LAN router is 
about one watt. 

Around 2000, another wireless protocol known as Bluetooth was 
introduced. There are three classes of Bluetooth and they are 
distinguished by their output powers and effective ranges. The highest 
permitted power (Class 1) is 100 mW and has a range of about 100 m. 
By comparison, a typical mobile phone operates at 400 mW (0.4 W). 
Lower power Bluetooth is effective up to about 10 metres and is intended 

Dell was founded in 1984 by Michael Dell, the longest-tenured 
executive to lead a company in the computer industry. The company 
is based on a simple concept: by selling computer systems directly 
to customers, Dell could best understand their needs and effi ciently 
provide the most effective computing solutions to meet those needs. 
Uniquely enabled by its direct business model, Dell sells more 
systems globally than any computer company, placing it No. 25 on 
the Fortune 500. 

Dell was established in Ireland in 1990 and employs over 4,500 
people. The company’s European manufacturing facility is located in 
Limerick with a European Business Campus based in Cherrywood, 
Co Dublin. 

In 2005, Dell announced that Ireland had been selected as the 
location for an R+D Centre  for product development. The team 
is also responsible for the development of innovative software 
solutions to provide increased functionality and productivity in Dell’s 
manufacturing sites worldwide. The University of Limerick plays a 
key role in supplying engineering talent for the facility, while Dell 
employees are supported to study for master and doctorate degrees 
in the University in conjunction with their work on research projects. 

 To fi nd out more about Dell the company and career 
opportunities available, visit www.dell.ie
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for use with a much wider range of devices than WiFi: computers, 
printers, PDAs (‘electronic diaries’), computer keyboards and mice, 
mobile phones and GPS (global positioning system) receivers. Additional 
information on Bluetooth can be found at http://www.bluetooth.com.

How is a new product developed?
The design process that is often recommended to technology students 
has the following general steps: design brief or initial idea, possible 
solutions, and selection of best solution, implementation/realisation 
and evaluation. Phases may overlap or be concurrent. Such a process 
is most suitable in the design and manufacture of a prototype by one 
person. 

In the manufacturing industry, the design process usually involves many 
people and is carried out within tight constraints. The various phases are 
discrete and rarely overlap and are typically carried out by different people.

The development process 
Product development within Dell has distinct phases or stages; each 
phase has clear entry and exit criteria and extends over the life cycle of 
every product. At the end of each phase there is a management check 
that must be satisfi ed before the next phase can begin. In this context, 
the term ‘product’ refers to the hardware and the associated software 
and documentation. 

The main stages are shown in Fig. 3.

Fig. 4  Profi ling and planning

Fig. 3  Development process
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Phase 3: Implementation 

This accounts for about 80% of the overall process.

The product goes through its development i.e. from paper to reality. This 
is the longest phase and involves many test iterations to ensure that the 
fi nal product matches the detailed features defi ned in the Profi le phase. 
All of these activities must be completed to the schedule developed in 
the planning phase. 

Although quality control applies in all phases the quality of the product 
is controlled mainly in the implementation stage. This includes 
testing functionality, reliability and robustness as well as compliance 
with relevant regulations regarding such things as radio-frequency 
interference (RFI). Customer trials are also carried out in this phase and 
feedback is incorporated. 

Details of the production process are 
carefully monitored. Pre-production 
samples are not only tested for 
functionality but are ‘sliced and 
diced’ to ensure that items such as 
soldered connections are sound. In 
this way the quality and reliability of 
the product is ensured.

The following are a few of the many other items that are checked for 
completion in this phase:

• Product documentation
• Regulatory certifi cations received 
• Readiness of mass production process
• Sales training 
• Technical support 
• Product announcement / Press communications 

Phase 4: Deployment

This phase focuses on the release of the product to the market and 
ensuring that adequate stock is available world wide to meet the launch. 
The initial quality of the product and customer acceptance are monitored 
in this phase.

Phase 5: Post Deployment

Steps are taken to ensure continuity of supply of components for the 
product as long as it is in production. This phase also involves managing 
the service life of the product after it has ceased to be sold, i.e. its 
warranty life. 

Fig. 6  Dell European Manufacturing Facility, Limerick

Fig. 2  An example of Dell 
bluetooth GPS technology

These stages are outlined below with reference to the design and 
manufacture of a Bluetooth module for use in a Dell notebook 
computer.

Phase 1: Concept 

This is also referred to as white-boarding or straw-man design. 

The required features of the product are defi ned by the marketing team 
– e.g. space available, dimensions, range (class), power requirements, 
RFI limits and encryption/security levels. A high level business case 
is developed where the volume of sales, product costs and projected 
return on investment are estimated.

Phase 2: Profi le / Planning

The feature set is specifi ed in detail (e.g. components, methods of 
construction or assembly, power source etc.) and a detailed production 
schedule for each aspect of the product is laid down (who will build it, 
where, when etc.).

Fig. 5  Bluetooth circuit board

Biographical Notes

Heinrich Rudolf Hertz, 1857 – 1894
Hertz was born in Hamburg, Germany. He attended the universities 
of Munich and Berlin, and from the latter he received his PhD degree. 
In Berlin he became an assistant to the famous physicist Hermann 
Helmholtz. In the 1880s, physicists were trying to obtain experimental 
evidence of electromagnetic waves, whose existence and properties had 
been predicted by the British scientist James Clerk Maxwell. Hertz tested 
Maxwell’s hypothesis. He connected a pair of polished brass knobs to 
the terminals of an induction coil; this caused a stream of sparks to form 
between them.  Hertz reasoned that, if Maxwell’s predictions were correct, 
electromagnetic waves would be produced with each spark. 

To detect these waves, Hertz set up a wire loop with one small gap. This 
detector was placed several yards from the sparks. According to theory, 
if electromagnetic waves were spreading out from the oscillator sparks, 
they would induce a current in the loop that would cause sparks across 
the gap; this is exactly what happened. Little did he know how signifi cant 
his results were; when asked what the implications of his experiments 
might be he said: “Nothing, I guess.” 

Hertz’s experiments led to the development of wireless telegraphy and 
the radio.

The unit of frequency is named in his honour. One hertz means one (wave 
or cycle) per second. If a source produces 1000 waves per second its 
frequency is 1000 Hz or 1 kHz. 

Hans Christian Oersted, 1777 – 1851
Oersted was born in Denmark. He started work in his father’s pharmacy 
at the age of eleven. This was his introduction to chemistry. He never 
went to school, but in 1794 passed the entrance exam at the University 
of Copenhagen with honours. There, he studied pharmacy, astronomy, 
chemistry and mathematics. He graduated with honours in 1797. Oersted 
is mainly remembered for his discovery that an electric current fl owing in 
a wire causes a magnetic fi eld to form around it. 

Read more about other famous scientists at www.sta.ie

Did You Know?

• After the invention of the battery in 1800, many people investigated 
the curious effects of electric current. In 1820, Oersted discovered 
that an electric current produced a magnetic effect. During the 
1830s, this electromagnetic effect formed the basis of a number of 
systems of communication over a distance (telecommunication). 
By 1840, a few commercial electric telegraph systems were in use. 
These used simple on-off codes to represent letters and numbers. 
The development of wireless transmission of voice or music signals 
was not achieved until the 1870s.

• Subsequently, a number of people demonstrated systems of wireless 
communication using radio waves. Initially, these used digital codes 
(mostly Morse code) but in 1906 the fi rst wireless voice transmission 
was demonstrated.

• During the 20th-century, radio communications technology was 
refi ned in a number of ways. With the widespread availability 
of computers, many technologies were developed to facilitate 
transmission of data in a form that computers could capture reliably. 
There was resurgence in the use of coded data and the ASCII code 
became the standard for digital communication. 

• Mobile phones date from the 1940s. They were mobile in the sense 
that they could be moved from place to place without the need for 
telephone wires but they were not pocket devices. They were used 
mainly in motor cars and taxis.

• Cellular phones have been in use since 1983. Over the intervening 
years, they have become smaller and more versatile. Telephone 
numbers, data, sound fi les and images can be transferred between 
Bluetooth-enabled notebook computers, PDAs and mobile phones.

• The fi rst commercial portable computer appeared in 1981. It weighed 
about 11 kg. It was not battery-powered and the standard memory was 
64 kilobyte (one sixteenth of a megabyte).

• The fi rst successful battery-powered notebook computer was 
also released in 1981. It had 16 kilobytes of memory and was 
programmable in Basic.

•  Harald, king of Denmark in the late 10th century was known as Bluetooth. 
Through his diplomacy, he managed to unite various warring factions 
into a single kingdom in what is now Denmark and part of Norway. 

• Bluetooth was developed to be used for mobile computing devices, 
such as notebook and pocket computers but is now increasingly used 
for other applications, including Internet and VoIP phone access, and 
basic connectivity of consumer electronics such as televisions sets, 
DVD players and digital cameras.

• Bluetooth uses 79 radio frequencies between 2.402 GHz and 2.480 
GHz; they are spaced 1 MHz apart.

• There are several ‘wireless’ communication protocols that use 
infrared wavelengths rather than radio waves. 

Syllabus Reference

Leaving Certifi cate Technology 
Process of Design
Information Technology
Project and Quality Management
Information and Computer Technology 
Manufacturing Systems 

Leaving Certifi cate Technology 
Electromagnetic waves

Learning Objectives
On completing this lesson students should be able to:

•  List signifi cant advances in the development of wireless 
communication

•  Appreciate the impact of digital wireless communication on work 
and leisure

• Understand that WiFi and Bluetooth were designed to meet different 
needs.

• Explain why wireless protocols are required

• Explain what is meant by WiFi, Bluetooth, LAN, PDA

• Describe the main phases in a large-scale production process.

 

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

Bluetooth;  earpiece; headset; PDA; peripherals; wireless card; 
router; LAN; WiFi; PDA; GPS; RFI; white-boarding; straw-man 
design; business case; power; watt; radio frequency; iteration; 
battery; electric current; magnetic; telegraph; ASCII; mobile 
phones; cellular phones; Basic; VoIP; MHz; GHz

Check the Glossary of Terms for this lesson at www.sta.ie

Practical Activities

Investigative Activities

Compare and contrast the procedures for designing and manufacturing a 
single item by a student with that of manufacturing large numbers of that 
same item by an industrial company.

Team project: Conduct a white-boarding process for the production of 
a PDA or other portable computing or communications device using the 
steps outlined in the lesson. 

Produce a time-line showing the scientifi c discoveries since 1800 that 
contributed signifi cantly to today’s communications technology. Which 
one had the greatest impact on people’s lives?

General Learning Points    

•  During the 1890s a number of people demonstrated systems of 
wireless communication using radio waves. 

• With the widespread availability of computers, many technologies were 
developed to facilitate transmission of data in a form that computers 
could capture correctly and consistently.

•  Around 1990, a system known as WiFi or wireless LAN was introduced. 
Devices on a LAN communicate with one another through the network 
rather than directly.

•  Around the year 2000, a wireless protocol known as Bluetooth was 
introduced. It was designed to enable devices to communicate with 
one another wirelessly without the need for a LAN.

•  There are agreed sets of rules or protocols, which specify the structure 
of wireless signals for use in digital communication. 

•  In the manufacturing industry, the production process usually involves 
many people and is carried out within tight constraints. The process 
can be described as follows: Concept, Profi ling and Planning, 
Implementation, Deployment and Post-Deployment. 

• A large-scale production process contrasts with the more fl uid process 
used by individuals in the design of a one-off artefact.

True or False

Indicate whether the following are true (T) or false (F) by 
drawing a circle around T or F.

(a)   Oersted discovered that magnetism could be used to 
produce an electric current.  T  F

(b)   People could speak to one another using the electric 
telegraph in the mid-19th century.  T  F

(c)  Wireless waves were fi rst demonstrated by Heinrich Hertz. T  F

(d)  WiFi was fi rst used soon after computers were invented. T  F

(e)  Bluetooth is a WiFi system. T  F

(f)   Mobile phones can communicate with each other 
using Bluetooth. T  F

(g)  Industrial design and manufacture is a single process. T  F

(h)  White-boarding means producing a complete design. T  F

(i)  The volume of sales is estimated in the Concept phase. T  F

(j)  Documentation is prepared in the Deployment phase. T  F

(k)  Bluetooth devices use an agreed communication protocol.  T  F

(l)  Mobile phones detect sound waves. T  F

(m)   Digital communication protocols are necessary because 
people speak different languages. T  F

Check your answers to these questions on www.sta.ie
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