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Abstract 
The master´s thesis project was performed in collaboration with the design and 

engineering company Eker Design from Fredrikstad in Norway, who is designing and 

developing flip cover NFC keyboards for smartphones. 

The new product idea is the full-sized NFC desktop keyboard for public institutions to 

offer to pupils, students or business people for instance. 

The thesis project is examining how such a product can be designed and should be 

designed in order to fit into its market and environment to meet the target group´s 

interest in order to be successful. 

With a human-centered design approach the project work was starting by the user and the 

market. The work consisted of analyzing and emphasizing with the market which mainly 

included the users, the competitors and the trends within a market analysis and a survey 

research. 

From the findings and insights of the research phase a design strategy and a business 

model for the new keyboard was created and communicated via a design brief. 

Different ideas and concepts were created, tested and presented via concept sketches 

along with mock-ups. 

The final concepts were evaluated via a concept evaluation in relation to the requirements 

of the business and user value. 

The final concept was developed and designed via the CAD software SolidWorks and the 

rendering software Keyshot.  

The design and development phase was focusing on functionality, usability, materials, 

surfaces, textures and the mechanical and technical solutions for the design. 

The result of this thesis project is named TRANSIT and is presenting how a collapsible 

desktop keyboard which is offering a NFC connection could look like and work to offer 

to people in public places such as libraries or universities and be as well be suitable for 

people to use at home. 

The TRANSIT keyboard is a simple and robust concept of a full-sized tactile keyboard 

which is offering a NFC connection as well as a Bluetooth connection for devices which 

do not support NFC yet. The design is aimed for smartphones and tablets and is offering 

a support which consists of an automated stand and a back plate which angle is adjustable 

step-less. The design allows to collapse stand, keyboard and back plate into a compact 

package which makes it easy to store and transport. 

Furthermore the design is providing a charging option for the smart device via energy 

harvesting or cable and has therefore internal batteries.   

The project is ending with the final presentation of the physical model in scale 1:1. 
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Sammanfattning 
Detta examensarbete genomfördes i samarbete med design och ingenjörsföretaget Eker 

design från Fredriksstad i Norge, som designar och utvecklar flipcover NFC tangentbord 

till smartphones. 

Den nya produktidén är ett fullstort stationärt NFC tangentbord för offentliga 

institutioner, tänkt att Accessedas av till exempel elever, studenter eller affärsmänniskor. 

Detta examensarbete undersöker hur ovan nämnda produkt kan och bör designas för att 

passa dess målmarknad och möta målgruppens intresse för att bli framgångsrik.  

Med en Human-centered design approach, började projektet med att utgå från 

Accessedaren och marknaden. Arbetet bestod i att analysera och empatisera med 

marknaden som huvudsakligen bestod av Accessedare och konkurrenterna, samt att 

undersöka trender genom en marknadsundersökning.  

Med utgångspunkt från de insikter som uppkom genom projektets utforskningsfas, 

skapades en design strategi och en affärsmodell för det nya tangentbordet i form av en 

design brief. Olika idéer och koncept skapades, testades och presenterades via koncept 

skisser och mock-ups.  

Det slutgiltiga konceptet utvecklades och designades med hjälp av CAD programvaran 

SolidWorks och renderingsprogrammet Keyshot. Design och utvecklingsfasen fokuserade 

på funktionalitet, Accessedbarhet, material, ytor, texturer och mekaniska och tekniska 

lösningar för designen.  

Den slutgiltiga produkten heter TRANSIT och visar på hur ett hopfällbart stationärt 

tangentbord som erbjuder en NFC-anslutning skulle kunna se ut och fungera för 

människor som arbetar på olika platser i det publika rummet, som på bibliotek eller 

universitet. Men även för privat Accessedning i hem.  

TRANSIT tangentbordet är ett enkelt och robust koncept av ett fullstort taktilt 

tangentbord som erbjuder en NFC-koppling såväl som Bluetooth for enheter som 

ännu inte stöder NFC. Designen, som är riktad mot smartphones och tablets, har ett 

ställ som består av ett automatiskt stöd och en bakplatta med steglös justering. 

Designen gör att tangentbordet, stödet och bakplattan går att fälla ihop till ett 

kompakt paket som är enkelt att transportera och förvara. Dessutom erbjuds 

möjligheter att ladda smart-enheter via energi-skördning eller kabel då enheten har 

inbyggda batterier. 

Projektet avslutades med en slutpresentation av en fysisk modell i skala 1:1.   
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1 Introduction 
The company Eker Design in Fredriktstad/Norway is designing wireless connected 

products with the wireless technology of Near Field Communication (NFC) for their 

customer One2Touch such as small keyboards for smartphones to travel with.  

One2Touch now wants to develop their idea by Eker Design to offer a desktop-keyboard 

for smart devices which is the topic of this thesis-project. 

The vision and the idea is to turn a smart device such as a smartphone or a tablet quick 

and easy into a laptop by connecting it with a NFC desktop keyboard. 

1.1 Background 

A big advantage of NFC to other wireless connections such as Bluetooth and Wi-Fi is, 

that it needs just a very little amount of energy which can be taken from the smart device  

(i.e. smartphone) to which it is connected. 

This means that there is no need of extra batteries.  

The other advantage is that the user doesn´t need to select a signal and log in, in order to 

connect to his/her device. With the NFC-technique the device gets automatically 

connected when it is within reach (~100mm) which is an enhancement to the usability. 

Also the NFC-technique offers a higher security which does not allow 3rd devices to sniff 

in-between the communication of the communicating devices [1]. 

A NFC desktop keyboard can offer a quick and easy transformation of your smart device 

with a more comfortable writing and all-over usage by holding it upright on a desk or 

table to use it as a desktop computer or a laptop. 

The desktop keyboard could be offered to pupils in schools or as equipment for meeting-

rooms for instance. 

1.2 Objectives 

Due to new circumstances which occur when turning your smart device into a desktop 

computer or laptop, several fields within market, user behavior, usability, functionality 

and design have to be explored, analyzed and solved during this project. 

The overall goal of the project is to design a collapsible desktop keyboard for 

smartphones, tablets and phablets with a NFC connection.  

The aim is to end the project with a final presentation of the process, the findings and a 

final design of a desktop keyboard shown as a physical model in scale 1:1. 

From the company Eker Design the following aspects are relevant to evaluate and to 

solve: 

• Functionality and usability of the keyboard 

• The design of the keyboard (Innovation, Materials, surfaces, etc.) 

• The mechanical solutions of the keyboard 
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The purpose of this thesis-project is to explore and analyze the market and the usability & 

functionality of a desktop keyboard and to find different design concepts which enhance 

the usage of a tablet, smartphone or phablet in a different way to the user. 

1.2.1 Research Questions 

This task leads to answer the research question:  

• "How does a collapsible NFC desktop-keyboard for smart-devices 

has to be designed in order to meet the stakeholder’s requirements 

and interests?" 

This question leads to the questions: 

• “What are the stakeholder´s requirements for a portable NFC-

desktop keyboard for their smart devices? 

• “What are the stakeholder´s interests?”  

In order to achieve the goal and to answer the research question, the thesis project will 

pass all the significant steps within the design process such as Analyzing, Understanding, 

Ideating, Defining, Implementing and Testing.  

1.3 Company One2Touch 

The company One2Touch is situated in Norway and started in 2009 to design keyboards 

for smart devices with a patented wireless communication. 

Currently One2Touch is offering the world´s first NFC keyboard for smartphones to the 

market. 

The actual models (Figure 1) are mainly aimed for personal use, for people who want to 

write texts on their smartphone during travel, or to make notes during business meetings 

for example. 

The NFC technology allows the user to place his phone onto the keyboard and to start 

typing right away without login. The other advantage of these keyboards is the low energy 

consumption which requires no extra batteries (minimal power is used from the 

smartphone´s battery) [2]. 
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Figure 1 NFC-Keyboard from one2Touch [2] 

1.4 Delimitations 

This project does not focus on branding strategies or brand identity for the company 

one2Touch. This means that the design of the NFC desktop keyboard is going to be 

designed completely free and independent from the design and form language of the 

current product line of one2Touch´s NFC keyboards. 

Furthermore the dimension of the keys and the key layout are based on standard 

dimensions from the literature and are not going to be evaluated in depth (i.e. Focus 

Groups) due to the fact, that the key layout itself (i.e. distances of keys) has been 

optimized over the years already.  

1.5 Disposition 

Section 2: Theoretical Background 

Section 3: Methods  

Section 4: Approach and Implementation 

Section 5: Result 

Section 6: Conclusion and discussion 

Section 7: References 

Section 8: Attachments 
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2 Theoretical Background 

2.1 Product Market-fit 

In order to find the right market placement (market-fit) for the product, you need to 

understand the idea of the market and its whole environment [3]. 

The market is build up by the community, customers, users, competitors, policies, laws 

and trends. 

So there is a need to understand all these components which build the market [3]. 

The community is everyone who is interested in your product. It aren´t only the 

customers who are buying your product. It is the interest group who is discussing 

products on the web or evaluating products for example [3]. 

The customers together is the biggest group who will make use of your product. 

They are very critic about your product and they require that your product works at has 

the qualities as promised [3]. 

The competitors are the brands and companies that you are competing with because they 

are offering a similar kind of product as you do. They will judge your product and act 

accordingly to it [3]. 

The trends are the future directions the market will take or might take [3]. 

The policies could be restrictions which are led by the marked which could constrain your 

product idea to come true. One example could be that Apple has NFC in its latest 

iPhone, but it is not allowing the accessibility yet [3]. 

The laws are driven by governments which could also constrain your product in a way 

that it needs to be approved or go through a specific procedure to access the marked or 

even forbidden to launch to the marked. This can slow down your ability to response and 

act to the dynamic evolving and changing marked [3]. 

In order to achieve a market-fit with your product, the following components need to be 

recognized and considered so that your product is getting along with them in a right 

manner [3]. 

2.1.1 Interpretation of Competition Analysis 

There are methods such as Competitor Analysis (also see p. 32) or Benchmarking which help 

the product developer to evaluate competitor`s products. 

The Competitor Analysis is a good tool see how a company has positioned its product or 

brand or what it is offering such as features and functions of a product. 

There need to be a special attention on how to interpret those findings and how to re-act 

on it. So for example Competitor Analysis should not be a guide of how to develop, design 

and place your product into the market. To copy the competitor’s features in order to 

compete with them is not the right way. The following reasons are [3]: 
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1. Most important: Your product should have its own character and identity which is 

unique and defined by the company´s values and culture. 

2. Adding many features (i.e. features which the competitors might have) is reducing 

the user´s experience for any feature of the product. (less is more)  

Features of a product evolve more by thinking about the product´s goals. 

3. Developing the competitor´s features for your own product is taking your time 

and resources you could use for features which the competitors are not doing 

2.1.2 Market Niching 

Market Niching is strategic placement of a product of service into a specific area of the 

market where not many competitors are represent and therefore the competition is lower 

than in other sectors of the market where the bigger companies are represent for longer 

periods already. 

This method is especially of interest for smaller companies or start-ups which do not have 

yet established a name as a brand and gained the trust of the customers like the bigger 

companies [4]. 

A perfect market niche is: 

• big enough that the company which is supplying the niche can earn enough profit 

from it 

• shows potential to grow in the future 

• less interesting for competitors to build on or join 

• meeting the company´s recourses and know-how 

The main key to market niching is to specialize within one field of the market [4]. 

2.1.3 Trends 

According to the Delft Design Guide [5] Trends are changes in societies that occur over 

longer periods of time (approx. 3-10 years). 

Trends are not only about the change of people´s preferences as for example fashion 

styles. Trends are also likely to be seen in economy, politics and technology. 

Trends are an important input and source when it comes to the generation of new 

product ideas where trends are an important insight for inspirational ideas. 

They are used to identify the customer´s / market´s needs which the new product can 

satisfy. Therefore a Trend Analysis is often used for a strategic planning process. 

2.2 Wireless Connections 

There are several techniques for wireless connections on the market  

(see Table 1 Overview Wireless Technologies ). 

 

For this master-thesis project the wireless technologies Near Field Communication (NFC) 

and Bluetooth are aimed to be taken in consideration for the design of the wireless 

keyboard. Therefore only those two wireless technologies will be described in detail. 

Only a brief description is given for the other technologies. 
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  NFC Bluetooth Wi-

Fi(802.11b) 

UWB Wireless USB  ZigBee 

Max. Rate Mbps 0.424 3 11 200 480 0.03 

Max Range M 0.2 100 61 10 10 22.9 

Power-

consumption 

mW  100 750 400  30 

Power 

efficiency 

mW/Mbp

s 

 100 68 2  1000 

Price US$  3 5 7  2 

Table 1 Overview Wireless Technologies [6], [1] 

2.2.1 Near Field Communication (NFC) 

The Near Field Communication (NFC) is a technology to transfer data without a physical 

connection. It is particularly useful for mobile-applications such as mobile-payments or 

mobile-ticket services due to low-energy consumption, contactless communication and a 

high security between the communicating devices. 

The technology was invented in 2002 by NXP Semiconductors and Sony. 

The NFC-Forum was established in 2004 by NXP, Sony and Nokia in order to push 

through an international standard of the NFC-technology [1]. Thus a lot of information 

about NFC can also be found on their website [7]. 

The final success in the market-dispersion came in 2011 with 30 million mobile devices 

sold worldwide within 40 different models. In Asia the acceptance and usage of NFC is 

very popular. However the popularity in Europe is far behind due to lacking 

infrastructure and support of NFC-devices. 

Though Juniper Research made an estimation where it says that in year 2017 every fourth 

mobile-user in the USA and West-Europa will use NFC as an alternative for payments. 

NFC is based on Radio Frequency Identification (RFID) and chip-technology. 

The advantage of NFC is that both technologies are combined into one device (NFC-

device) and thus are able to communicate passive (chip-card) and active (card-reader). 

The data-transfer happens via an inductive connection where the rate of the data transfer 

is limited to 424 kbit/s within a practical distance of ~100mm between the two NFC-

devices.  

There are 3 different operation-modes for the communication between the two devices: 

Read/Write, Card-Emulation and Peer-to-Peer (see Table 2) [1].  

Read/Write Mode  Card Emulation Mode  Peer-to-Peer Mode 

The NFC-device  

(i.e. Smartphone) can read 

from any supported tag or 

write onto any supported 

tag (i.e. Samsung TecTiles). 

(i.e. change settings on 

your Smartphone or to write 

an automation code onto 

the tag) 

 
The NFC-device  

(i.e. a Smartphone with an 

NFC-tag/ function) acts 

like chip-card that can be 

recognized and read by a 

card-reader device. (i.e. 

to pay with a Smartphone) 

 Two NFC-devices can 

exchange a little amount 

of date (i.e. to set-up a 

Bluetooth-configuration) 

Table 2 The 3 Communication-Modes of NFC [7] 
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2.2.2 Bluetooth Technology 

The Bluetooth technology allows to transmit data (music, photos, videos, and other data) 

by using radio transmissions. 

Sony Ericsson invented the technology in 1994. It became and is now an international 

wireless standard for data exchanges between devices which are on a short distance (up to 

100m) to each other. 

The technology is using Industrial, Scientific and Medical band (ISM) at 2.4 -2.485 GHz. 

The ISM at 2.4 GHz has a free access for everyone and is available in the most countries. 

In comparison to other radio technologies (mobile phones, FM radio, television, etc.), 

Bluetooth is operating within a Personal Area Network (PAN). So before you are able to 

use the Bluetooth connection, the user has to pair the two device with a private code. 

Furthermore Bluetooth technology is using a spread spectrum, frequency hopping and a 

full-duplex signal at a nominal rate of 1600 hops/sec.  

The Bluetooth technology has a max. data rate of 3 Mbps. In comparison the Wi-Fi 

standard (802.11b) has 11Mbps and the NFC ~0.4 Mbps (see 2.2.1  Near Field 

Communication (NFC)) [6]. 

2.2.3 Bluetooth Secure Simple Pairing Using NFC 

The NFC technology can help to set up a Bluetooth-network or connection between two 

devices. It enhances the user experience of Bluetooth devices by offering the user a quick, 

easy and comfortable way to choose a Bluetooth device or a Bluetooth signal, to make a 

secure connection between Bluetooth-devices and to start an application on a Bluetooth 

device [8]. 

Connecting a Bluetooth device is normally a procedure the user needs to do on his own 

by picking a Bluetooth device from a long list of available devices and then to connect via 

a code-comparison. This procedure can be eliminated by the NFC-technology which 

enables the user to lock-into the right Bluetooth Device automatically. 

The Bluetooth Secure Simple Pairing (SSP) is connecting with a higher level of security 

over BR/EDR [8].  

NFC can also activate an application on the Bluetooth device automatically which is 

providing an uncomplicated quick and easy user experience [8]. 

2.2.4 Energy Harvesting 

Energy Harvesting is the transformation of energy from the environment (also called 

ambient energy) into electrical power. Energy harvesting is describing the principals of 

ambient energy conversion which is generating small amounts of energy up to milli-watts 

to power for example small wireless electrical devices. Energy harvesting is using kinetic, 

thermal, solar or electromagnetic radiation as a source to generate electrical power. 

Electromagnetic radiation is used to transform the energy which is available in radio 

waves into electrical power [9]. 
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2.3 Design Thinking 

Design Thinking is a mindset of a way of working-process for designers. There is no 

particular outline how things should be performed or done. Design Thinking is a process 

and a way of thinking which aims for human-centered design. It is rather describing the 

thinking, the sensitivity and the methods a designer is using to solve any problem than 

being a method itself. 

Design Thinking leads to innovation. This innovation process is based on human values, 

team collaboration, visualization and communication, understanding, analysis of the 

business, test & prototyping. 

Those basic principles (or modes) to outline the process when doing Design Thinking can 

be described as follows. 

The first mode could be described as "empathy mode". Here the user/the customer is the 

focus. In this mode the designer tries to empathize with the potential user. This stage is 

based on research to gather as many insides as possible from the user. The best way to 

work is interactive together with the user in order to emphasize, analyze and understand 

the user´s problems, needs and desires as good as possible [10]. 

Related to the Design Thinker´s Personality Profile [11], design thinkers: 

• are able to see the world from different perspectives (users, colleagues, etc.) 

• find hidden desires and solutions for people´s needs 

• see things that others not do 

• trigger and inspire innovation by their insides 

 

The second mode could be described as "define mode".  

Here the findings and insights are formed into a problem statement. It is a conclusion the 

designer is developing from his previous research which is focusing on specific users and 

findings. 

The definition of the problem should be more than just a problem to work on. It should 

be a unique design vision you embraced by your insights during the empathy mode [10]. 

"Ideate mode" would be a next step within design thinking were the goal is to produce as 

many ideas as possible to get a wide spectrum and range of possibilities for the vision 

which was set up in the previous define mode [12]. 

A very important mode and step in general within design thinking is the collaboration and 

the mode "Prototype". 

Collaboration means the early involvement of the user as well as other team members 

from different professions and backgrounds to get different point of views and thus a 

better feedback and progress which leads to innovation [10]. 

Early and simple prototypes allow to test and evaluate many different solutions at an early 

stage. The interaction of the physical prototypes is delivering deeper insights related to 

the feeling of a design solution and the usability [12]. 
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A prototype can be a physical mock-up, a concept sketch or stories. This aspect leads to 

another very important point when doing design thinking - the communication. 

The communication is a very important aspect of the design thinking process. 

To communication ideas via sketches, images or other visualizations helps to understand 

the vision [10]. 

2.4 Survey Research 

Survey research can be done to collect data from the population in order to find and 

analyze occurrences, distributions and relations of definite variables of the population 

[13]. 

Techniques such as interviews, questionnaires and observations for example can be 

performed within a survey research to collect data from the population [13]. 

2.4.1 Descriptive Survey 

Descriptive Surveys are rather used to receive an overview about facts and opinions of 

the population than to receive detailed data for sophisticated decision making. 

The data which is received by a descriptive surveys is mainly qualitative and the 

quantitative statistics are rather to be seen as a describing supplement of the qualitative 

data than to make sophisticated conclusions from it [13]. 

The techniques which can be used for a descriptive survey are questionnaire (print or 

electronic) and interviews [13]. 

2.4.2 Self-administered questionnaire 

The self-administered questionnaire can be used to collect qualitative data for example 

with yes/no answers or qualitative data by asking a general question [13]. 

This technique is appropriate to use when the topic can be easily described in text and be 

understood by the participant. And when the questions can be formulated in a clear and 

distinct way. On the other hand it is not appropriate for complicated topics which cannot 

be explained quick and easy by text and also not when it is required that the participants 

can change their spontaneous opinions or develop their opinion over time [13]. 

The advantage of the self-administered questionnaire is that it can be spread 

geographically around the world and thus makes it possible to reach many people within a 

short time and less money. Also the analysis of the data is simple as well as the 

administration [13]. 

The anonymity of the self-administered questionnaire is motivating the participants to 

respond an honest answer to the asked question [13]. 

Questions within a self-administered questionnaire can be factual questions, opinion 

questions, closed questions or open questions [13]. 
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Factual questions where the respondent can answer with yes/no or opinion questions 

where the respondent can rate on a scale his/her opinion are easy to pre-code and thus 

easy to analyze in the end [13]. 

Closed questions, where a variety of answers to choose from can be offered, should 

always include an "Other" - option for the respondent.  

Open questions, where the respondent can give an own opinion, enables the respondent 

to describe his point of view and situation more distinct which is leading to rich 

qualitative data [13]. 

2.4.3 Interviews 

Interviews can be used in many different ways and instances of research to gain 

qualitative data in a personal contact with the interviewed person (participant). Very often 

they are used within case studies, experimental design or to support other survey-

techniques. 

An interview is often used where the context is more complex and difficult to explain 

within a text as for example in a self-administered questionnaire. Usually there is a higher 

response rate with interviews as well than using another technique [13]. 

Advantages of interviews are the personal guidance by the interviewer who is able to 

observe the participant. By observing the participant throughout the interview, secondary 

information about the participant´s point of view, living environment and non-verbal 

communication can be used to proof and weigh up the validity. In general interviews are 

delivering a much more valuable data than self-administered questionnaires for example, 

because it is possible for the interviewer to explain the questions in detail to avoid 

misunderstandings and also to dig deeper into some topics where it is needed to receive a 

clear picture and to be certain, that the participant understood the question [13]. 

Disadvantages are the bigger effort, which is delimiting the amount and geographical 

locations of participants. The validity and possibility to compare is a problem due to the 

flexibility of the interviews which is often leading to different structures of the interviews 

[13]. 

2.5 Definition Business Model 

"A business model describes the rationale of how an organization creates, delivers, and 

captures value." [14] 

2.5.1 Value Proposition 

The value proposition is the benefit which the user will have after he was interacting with 

the product or service. To be clear and in order to define the value proposition there need 

to be answered the question: 

"What can someone do after using or acquiring your product that she/he couldn´t do 

before using or acquiring your product?" 

The answer and thus the value could be stated like this [3] : 
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"After using the product, people will feel more connected with their body 

rhythms and will feel more in control of their mental health." 

2.6 Design Strategy 

A design strategy is a plan for the way to manage technology. It is also the way to define 

and create the value proposition of the product or service. 

The design strategy is communicating the value as the goal of the product or service 

which should be transmitted to the users. It is also describing briefly in steps how to 

reach that goal. Often technology is involved in those brief steps. If so, the aim is to 

minimize the interaction points between the user and the technology. 

Because the design strategy is done in a way of telling a story, a story about the people 

and where the product is involved, these stories are telling a life-situation where 

technology disappears and the people are enjoying a positive time and future. 

A design strategy is build up upon three artifacts. The emotional value proposition, the 

concepts map and a product road map. These artifacts are building the design strategy 

which needs to be written down in words and published in a way that all the people who 

are involved in the development of the product or service can´t miss it to be aware of this 

road map. 

In a real-life business a design strategy comes along and connects with a business strategy 

(strategy in relation to competitors, markets and main-features) and a technology strategy 

(technical platforms and environments) [3]. 

2.6.1 Design and Emotion 

"A customer will buy or use a specific product not just because of what it does, but also 

because of how it makes him feel." [3] 

2.6.2 Emotional Value Proposition 

The emotional value proposition is building together with the concept map and the 

product road map the design strategy [3]. 

It is the definition of the indented value of the product or service which the customer and 

user should receive [3]. 

There is an emotional connection between a product and its user. In order to understand 

what is meant by this you could ask yourself the question: "What can someone feel after 

he/she used your product that he/she could not feel before?" [3]. 

The emotional value proposition is communicated throughout marketing (i.e. 

advertisements) and the development and design department to be clear about the intent 

to create and define the shape of the product [3]. 

Different to the value proposition which is concentrating on what the product should be 

from a technical perspective where the utility is described, the emotional value 

proposition in focusing on the feelings [3]. 
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2.6.3 Product Stance 

Product stance is part of the design strategy and comes after the definition of the 

emotional value proposition for the product. 

It is about feelings. About the feelings the product is releasing in its users. It is the whole 

marketing which is expressing these feelings and characters of the product throughout the 

whole communication and interaction with the consumer. 

In other words, since it is very hard to specify feelings as such, the product stance can be 

seen first as the personality of the product in order to define the feelings. 

(See more on page 37 - 3.10.6) [3].  

The creation of a product stance can be done in multiple ways. It can be generated from 

insights by emphasizing with the user, from understanding of the market or by the 

intuition from a designer [3]. 

When the user is interacting with the product, he/she is interacting with it as if it would 

be a person which is called "anthropomorphism". An example could be when one is 

driving in the car and literally talking and screaming at the navigation system as if it would 

be a person because it didn´t tell you to take a turn early enough [3]. 

Referring to Mike Kruzeniski (design lead at Twitter and former creative director at 

Microsoft) the emotional requirements, which are being defined to build up the product 

stance, are representing the "soul" of the product. These requirements have to kept and 

released for the product. Losing them is like erasing the soul of the product. And in turn 

when the soul of the product is gone, the product does not exist anymore [3]. 

The emotional requirements are used to select product features and design elements and 

to justify and reason them [3]. 

2.6.4 Aesthetics 

Jon Kolko [3] mentions in his book "Well Designed" that the most effective and 

understandable feature of a product´s emotional design is its actual aesthetics which is 

defined by the visual mood that the product is communication to the viewer by its 

impression through colour, typography, composition, balance, saturation and imagery. 

A visual designer for instance has the abilities to practically create these instances of the 

product but the idea and the strategy of such direction for aesthetic can be defined by 

using a visual mood (i.e. mood board). 

2.6.5 Mood Boards 

The role of mood boards is very important within the design process. So the mood board 

is the medium which is communicating the aimed styling and character of the product 

between designers, management, customers and clients. It should enable a common 

understanding of the product´s styling and expressions between designers, managers, 

clients and customers [15]. 

A good mood board is transmitting and expressing the right feeling for these values of the 

product when it is recognized by the user first. 
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A good mood board is transmitting these feelings (i.e. robust, durable or energetic). It is 

expressing these feelings via images. The images should not show specific product 

features or products in general which are similar to the planned product because this 

could limit the options and ideas for the designer to style the product [15]. 

2.6.6 Style and Style Planning 

Styling is "artistic" within product design, but not randomly chosen by intuition or 

inspirations of the designer. The styling of a product has a purpose and underlies some 

restrictions and constraints which shall lead the product to success by steering it within its 

opportunities. 

The two major constraints for the styling of a product is the market where the product 

needs to fit in and the identity of the product with its expression and statement to its user 

and customer. These 2 major constraints and opportunities need to be defined through 

research and planned to define the direction of the styling process [15]. 

Figure 2 shows the four main categories 

of the styling factors of a product. 

Product predecessors are important to 

analyze and to respect, if the new 

product is going to be an update of a 

company´s existing products [15]. 

Company or brand identities are relevant 

if the product is aimed to be placed into 

a cooperate an existing brand 

environment of company where other 

products already exists. Here it is important to determine the company or brand identity 

[15]. 

The style of competing products can deliver a general overview of how the competing 

products are designed (i.e. with focus on product semantics or on product symbolic) [15]. 

Style benchmarking is the study of the styling from products in other market segments. 

Such a style benchmark could be an inspiring input for materials, colors, textures, etc. 

[15]. 

  

Product 

predecessors 

Company or 

brand identity 

Competing 

products styling 

Style 

benchmarking 

Contextual 

styling 

factors 
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2.7 Human Factors 

2.7.1 Keyboard Design & Injuries 

Bending of the wrist, which means the deviating position from its naturally normal 

position, vertically upwards (extension) or downwards (flexion), to the left or to the right 

is causing pressure in the carpal tunnel which can cause a carpal tunnel trauma (CTS). 

Especially quick and many iterations between extension and flexion are the biggest risk 

for the user to receive a CTS [16]. 

A CTS results in irritation and inflammation of the tendons which is again increasing the 

pressure onto the carpal tunnel in the wrist where the median nerve is passing through. 

The result of a CTS is tingling, numbness and even pain in the fingers when they are 

moved [16]. 

Conventional keyboards such as keyboards for laptops or PCs with a positive slope (i.e. 

15° from horizontal surface) of the keys of the keyboard can cause a carpal tunnel 

syndrome (CTS) because the user is forced to bend his/her wrist by rotating the hand 

upwards. Keyboards which are off-centered to the display (i.e. keyboards on laptops with 

a number-block on the right) are especially stressing the right wrist because the user is 

rather centering his body in the center of the display then in the center of the keyboard 

[16]. 

2.7.2 Physical Ergonomics 

Physical ergonomics of a keyboard are described in measurements in Figure 3 below. 

 

Figure 3 Key Pad Standards [17] 
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2.8 QWERTY Keyboard Layout 

The QWERTY keyboard layout (Figure 4) is the most popular and used keyboard layout 

for a Latin script. It became popular in 1878. Since then other keyboard layouts such as 

the Dvorak keyboard layout for instance cannot convince the user with a significant 

advantage [18]. 

 

Figure 4 US Qwerty Keyboard Layout [19] 
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3 Method 

3.1 Project Planning 

3.1.1 WWWWH Method 

WWWWWH stands for "Who, What, Where, When, Why and How". 

The method is used to get a fundamental understanding of the problem. 

Answering all 6 W´s will create a story and an overview of the topic. It will help to get to 

know the context, the user, to define the context and to frame the insights of a project 

[20]. 

3.1.2 Mind Map 

A Mind Map is a diagram which is used to show connections and relations between 

specific topics, ideas or subjects. It is a tool to analyze and collect information. 

In the beginning of the design process it is appropriate to use in order to get an overview 

of the area and to understand the relations and connections within the project. 

Therefore it is a good tool to use for project planning [20]. 

3.1.3 Work Breakdown Structure 

The Work Breakdown Structure (WBS) is a hierarchical visualization of all the tasks which 

are necessary in order to succeed with the project. 

The visualization of the WBS is drawn in form of a tree where the project is at the highest 

level as the main goal. Further down it gets divided into sub-work packages and even 

smaller tasks which need to be achieved first in order to reach the next goal and work 

package which is drawn one level above [21]. 

3.1.4 Network Diagram 

A Network Diagram is visualizing the task for the project with dependencies between the 

tasks. So it is possible to analyze and plan which tasks needs to be finished before the 

subsequent task can be started.  

The Network Diagram is also known as Critical Path Network because it enables to find 

the tasks with higher priorities by analyzing the single task durations. The critical tasks are 

the tasks which are at high priority because they are necessarily needed to be finished in 

time in order to be able to proceed with the next task [21]. 

3.1.5 Gantt Chart 

A Gantt Chart is a project planning tool that is visualizing tasks of a project with a start 

and end date by using bar charts. 

Dependencies and relation between the different tasks can be visualized as well as 

milestones and other events [20]. 
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3.1.6 Stakeholder Analysis 

A Stakeholder Analysis is a management tool for projects which is analyzing and mapping 

the stakeholders who are involved and have an interest in the project.  

Analyzing the stakeholders of a project via a Stakeholder Analysis is useful to undertake at 

the beginning of a project in order to be able to manage the right people at the right time 

and to gain support from the right people from the start on [22]. 

The first step of a Stakeholder Analysis is to gather a list of stakeholders which are in 

contact with the project (i.e. customers or coworkers). This could be done by a 

brainstorm [22]. 

The second step is to map the different 

stakeholders in relation to their interests and 

powers within the project  

(see the map in Figure 5) [22].  

The third step is to get to know the 

stakeholders more in detail in order to get to 

know their opinion about the project and to 

figure out the best way to communicate with 

them throughout the project and the best way 

to involve them into the project [22]. 

A good way to understand the stakeholders is 

to talk to them in person [22]. 

3.1.7 SWOT Analysis 

The SWOT-Analysis is a tool to determine the strength (S), weaknesses (W), 

opportunities (O) and threats (T) from a company, an organisation or a particular project. 

The method takes a closer look onto the company and its actual performance within the 

market in relation to its competitors within the whole context and environment. 

The SWOT Analysis can be performed within a short time and reveals important 

information about the strengths, weaknesses, opportunities and threats.  

Thus it is suitable to perform at the beginning of a project to be aware about the situation 

and to act in relation to it before it is too late [23]. 

3.2 Market Analysis 

A Market Analysis delivers an overview and insights of the market´s dynamics, its 

customers and competitors. 

It helps to make strategic plans and decisions how and where to place your product into 

the market. 

The two main purposes of a market analysis are understanding the dynamics of the 

market and to evaluate and estimate the future-perspective for your product or service. 

Tasks within a market analysis are the analysis of the competitors and their customers. In 

order to understand and build a strategic product-model, the identification of one´s key 

Figure 5 Stakeholder Analysis [22] 
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success factors, trends within the market, opportunities and threats are important to 

analyze as well as the size of the market and a vision and an prediction about how the 

market will develop [4]. 

3.2.1 Competitor Analysis 

To analyze the competition in your market field is an important step when you are aiming 

to understand the market where you want to place your product into. 

This analysis can help to get an overview and to understand where trends and 

developments are going, where the strength and the importance lays within the marked 

and thus where you will need to lay your focus onto in order to succeed within the 

marked with a new product [24]. 

Competitor Analysis is a tool to use for strategic design. It is a good method to get an 

overview over the marked and to compare competitors in order to analyze and see [20]: 

• Where the opportunities within the marked are. 

• Who the best product or service within the marked offers. 

• How a product, service or experience good be better or improved. 

• What kind of threat there are / could be. 

3.2.2 Trend Analysis 

Trend Analysis is based on trend watching which means the process of identifying, 

collecting and reporting of information about trends where without conclusions and 

reflections about possible consequences [5]. 

A trend analysis is trying to answer the following questions [5]: 

What developments in the fields of society, markets and technology can we expect over the 

next 3 to10 years? 

How do these developments relate to each other? 

Where do they stimulate each other and where do they block each other? 

How do trends influence the strategy of an organization? 

What are the resulting threats and what are the opportunities? 

Which ideas for new products and services can we think of now on the basis of the trends? 

3.2.3 Competitors Map (Positional Mapping) 

A competitor map is a 2x2 matrix where the competitor´s key business dimensions can be 

compared and visualized. The map provides a simple overview about the current 

positions of the competitors within the market. 

It can be used together with the competitor analysis to visualize its data in a form that is 

quick and easy to understand. 

Mapping the competitors by their business characteristics reveals open gaps within the 

market which could be an opportunity to fill with your concept [23, p. 75]. 
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3.3 Research Methods 

3.3.1 Literature Review 

A literature review is performed by searching and examining literature such as conceptual 

literature, articles, conference papers, books, theses, completed research reports and other 

media and materials which contains information about the relevant research topic. 

A literature review should contain a critical and evaluative point of view about the 

literature as well as an overview including comparisons and judgments of the findings 

[13]. 

The literature review is an important and essential step within research when it comes to 

the collection of theory, the definition of the research questions and the hypothesis-

statements.  

A well-performed literature review discovers gaps within the literature and theory. This 

makes it easier to explain and back-up further studies in order to get more insights into 

unknown fields of theory. 

Therefore it is very relevant to find and show the gaps within the literature because these 

are indicating potential fields for investigations and thus the possibility to find something 

new [13]. 

3.3.2 Self-administered Questionnaire 

A self-administered questionnaire is a questionnaire which the participant has to 

undertake and go through himself. Therefore it is only appropriate to use when the 

context is easy to explain by text and when the questions and instructions are clear and 

straight forward (i.e. Yes/No - questions). If the questions are too complex, where the 

participant has to think and develop their answer first, a self-administered questionnaire is 

not appropriate to use [13]. 

Typical types of questions are [13]: 

Factual questions (i.e.: Are you a member of our service? YES /NO)  

Opinion questions (i.e.: How satisfied are you with our service? (1, 2, 3, 4 & 5) 

Closed questions (i.e.: Why do you use our service? To borrow books, to use 

the internet, etc. - should always include "Other" - option for the participant 

to fill in. 

Open questions (i.e.: What is your opinion about our service?) 

The form of the questionnaire should be designed attractively and clear to the user. It 

should be easy to read and to understand. Therefore the spacing is very important [13]. 

3.3.3 Interview (One-on-One) 

A One-on-One interview is an interview which is held face-to-face between the 

interviewer and one participant. 
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The method is good to use to frame the insights when the user and the context is known. 

It is a good method to receive the personal information from the participant and it can be 

used in a collaborative way by interchanging ideas or to collecting information [20]. 

3.3.4 User Camera Study 

A User Camera Study can be used to emphasize with the user by getting to know his/her 

life and environment by taken photos of their actions and situations in life. 

By seeing through their eyes it helps to understand their environment and to get led into 

areas where you normally won´t go [12]. 

3.4 Sketching 

Sketching is used to generate ideas quickly and spontaneously within the ideation or 

concept phase. Although Computer Aided Design (CAD) is often used to visualize 

products, it cannot reach the flexibility and spontaneity of creating and analyzing ideas in 

a quick and easy way. This makes the sketching process an unbeaten tool for idea and 

concept generation [16]. 

3.5 Brainstorming 

A Brainstorming is useful to do when new ideas and concepts need to be explored. The 

method should be used by focusing on a single problem. Brainstorming is effective in a 

group from 2-12 people and by visualizing ideas immediately (i.e. via sketching). During a 

Brainstorming session ideas should be collected with a focus on quantity rather than 

quality without critics or editing them [20]. 

3.6 3D Models 

Three dimensional models are used in industry and design processes to generate and 

develop ideas and concepts, to communicate ideas and concepts with the team or clients 

and to verify and test ideas and concepts. 

Also the 3D CAD data can be used to simulate manufacturing and assembling processes 

and to make renderings or animations for presentations [5]. 

3.7 Prototypes 

Prototyping with mock-ups as part of the Design Thinking process (see page 22) is an 

essential part for design-projects to drive innovation by motivating the experimentation 

via prototypes by the iterating process of prototyping, testing and refining already from 

the first week of the project with the users and internal members of the team [11]. 

The purpose of prototyping is to receive a feedback about the idea and to get insights 

about the advantages and disadvantages in order to optimize the idea or to find new ideas 

or directions for upcoming prototypes [11]. 

So the prototypes don’t need to be expensive or build in detail. Building a prototype 

should only require as much time and recourses as needed to get a useful feedback about 

an idea in order to develop it further [11]. 
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3.8 Product function analysis 

A product function analysis is breaking down the main-function of the product or also 

called "primary function" down into sub-functions [15]. 

The function analysis in concentrating on the functions the product needs to have in 

order to meet its purpose. Therefore the product function analysis is evaluating the 

functions only and not the solutions [15]. 

3.9 Product Innovation Process Model 

The Product Innovation Process Model by `Buijs´ is a model to design innovative 

products in a constantly changing environment. The product innovation process consists 

of the five stage which are described below [5]. 

Product Use - Strategy formulation - Design Brief 

Formulation - Development - Market Introduction  

3.9.1 Design Brief 

The design brief is part of the Product Innovation Process. It is describing the ideas for 

the product and is aimed for the communication of those ideas between all participants 

within the project (i.e. external designers). The design brief can describe the vision, the 

requirements or anything else which helps to define a direction for the idea of the new 

product [5]. 

3.10 Design Strategy 

3.10.1 Persona Definition 

Persona Definition is a method to ideate and define potential users / the target group for 

a new product or service. 

The process of building a persona-profile starts with a list of possible users to who the 

new product or service should be offered to. If the list is not already provided by i.e. a 

client, it should be based on previous research or outcomes from other methods which 

were used such as "Semantic Profile" for example. 

By analyzing the characters of those users, different attributes (i.e. demographic-, 

psychographic- or personal attributes) are being defined. 

From this attributes specific character-profiles are being created which are represented as 

a "Persona". In turn the Persona-profile is aimed to represent a target-user for the new 

product or service.  

Each of the Persona-profiles should represent a different imaginative character which is 

assembled by the attributes which were chosen previously. 

The profile should be visualized with photos and graphics. It should be quick and easy to 

understand in order to communicate the target-users within the design-team  

[23, p. 211]. 
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3.10.2 The Empathy Map 

The Empathy Map is a tool that helps the designer to emphasize with the potential users 

of their product or service and to consider how they are thinking and feeling. 

It helps to get deeper insides of their surroundings, actions, concerns and ambitions  

This method is helping to design closer to the user´s needs and desires by analyzing 

his/her senses, actions, thoughts and context beforehand [14]. 

The Empathy Map is a 2D-Map with the six segments Think & Feel, See, Hear, Say & Do, 

Pain and Gain (see Figure 6).  

The method can be combined with the "Persona" – method [20].  

Once the right and appropriate customer segments (Personas) are set, the six segments of 

the empathy map are going to be explored by a brainstorm. 

 

Figure 6 Empathy Map [14] 

3.10.3 Lifestyle Boards 

Lifestyle Boards are used to find the styling of the product which is going to be designed. 

Pictures shall visualize and communicate the target user´s private lifestyle and their values. 

The pictures should only convey the positive sides of their life. The negative sides should 

be not taken into consideration for a lifestyle board since people don´t want to have that 

expressed by their products. A typical lifestyle board is representing the ideal situations of 

a user´s life with happy situations and people full of joy and enthusiasm [15]. 

3.10.4 User Scenarios 

User Scenarios or Concept Scenarios are illustrations which show the concept-idea in a 

real-life context. They are visualizing the situations where the concept will be used and 

how it will be used. User Scenarios can be done by sketches, illustrations or photos which 

show the concept in action, which means how the concept will be used by the user for 

different possible situations [23]. 
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Those scenarios are good to see and communicate about the concept-idea. It helps to 

emphasize and to see which needs there are. 

It helps to find requirements and to optimize the concept-idea by identifying problems as 

well as to find new possibilities and ideas around it [23, p. 239]. 

3.10.5 Value Hypothesis / Value Proposition 

The method of the Value Hypothesis is defining the core values and the direction for the 

intended product or service from the inputs of insight from previous research [23].  

The Value Hypothesis /Value Proposition is the benefit which the user will have after he 

was interacting with the product or service [3]. 

The Value Hypothesis can be created in various ways. Though, a common way and layout 

to form a Value Hypothesis can be to answer these questions with it [23]: 

1. Who are the target users? 

2. What are their unmet or underserved needs? 

3. What are the proposed new offerings? 

4. What are their benefits to users? 

5. Why will users choose these offerings over those of the competition? 

3.10.6 Product Stance 

In order to develop a product stance, the easiest way is to think of the product as if it 

would be a person with a distinct character [3]. 

The first step is to identify the aspirational emotional traits you would like your product 

to be. There are many way to identify these traits which will depend on the working-style 

and culture of the product team [3]. 

In general 4-5 extremely specific traits are appropriate. 

An example aspirational emotional traits for Lexus could be [3]:  

Luxurious, sensual, coy, aloof, elegant, smooth, romantic, slightly out of reach 

The second step is to establish the emotional requirements.  

Those are written down in sentences like "Our product will ..." in order to define the 

emotional requirements [3]. 

An example from Lexus could be: 

"Our product will always be revered in a crowd"      or  

"Our product will be highly tactile, almost erotic". 

Later on the emotional requirements are used to select product features and design 

elements and to justify and reason them [3]. 
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3.10.7 Defining the visual mood (Image board) 

Creating the visual mood by creating a visual board (Image Board or also Mood Board) 

starts with the emotional requirements which are converted and abstracted into color, 

shapes, textures, materials, emotions and patterns [3]. 

1. Step - the emotional requirements (an example): 

"Our product will converse with the user in chatty, natural, conversional language." 

2. Step - Visualizing emotional qualities (an example): 

Generate emotional qualities by thinking about the situations, places, objects and people 

that relate to these emotional requirements. 

Where do people have a chatty conversation?  

- In a park, on a party, at university, at home, NOT in a church, or next to a high way. 

Conversations is about togetherness, not loneliness. What does togetherness feels like? 

Loneliness does not feel good - dark - togetherness is the opposite, feels bright and 

happy. In a natural context sunny on a beach or a mountain. Not in a dark house or. 

Togetherness is contact, like kissing or hugging [3].  

2.1 - Make a list of affirmations, i.e.: 

The Visual Mood I want to experience is: The Visual Mood I do NOT want to 

experience is: 
Casual conversation in a car, on the couch, or at the 

park 

A formal conversation at a church or a city hall 

Sunny togetherness Dark loneliness 

Smiling Frowning 

High-fives Crossed arms 

The top of a mountain, in the sun Rainy days 

Hugging A cave 

Table 3 Emotional Qualities [3] 

 3. Step - Abstraction of emotional qualities, i.e.: 

The Visual Mood I want to experience is: The colors, shapes, textures, materials, 

emotions, and patterns this reminds me of 

are: 
Casual conversation in a car, on the couch, or at the 

park 

Subdued, cloth, simple 

Sunny togetherness Yellow, warm, saturated, skin-toned, earth-toned, 

smooth 

Smiling Warm, direct, engaging, organic 

High-fives Skin-toned, connective, joining together 

The top of a mountain, in the sun Green, expansive, spotlight, powerful, definitive 

Hugging Joining together, warm, embraced, skin-toned 

Table 4 Abstraction of Emotional Qualities [3] 

4. Step - Creating the Mood Board 

Create the mood board by expressing these abstractions (Table 4) via images [3]. 
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Mood boards are also build up upon the lifestyle boards because it should attract and 

appeal the user´s interest and preferences [15]. 

3.11 List of Requirements 

Is list of requirements is a collection of all the important elements the design has to meet 

in order to be successful. Such list of requirements is describing all the requirements for 

the product such as technical requirements, environmental requirements, user 

requirements, etc. [5]. 

Later on in the design process the list can be used to evaluate different concepts or design 

proposals.  

In general there is the thread that analyzing requirements his standing in the way of the 

creative process. Iterating between sketching and defining new requirements helps stay 

with the creativity and the requirements. Too many requirements are limiting the 

possibilities as well. Therefore it is necessary to be certain and clear about each criteria. 

The method can be realized by the generation of a structured list with a structured 

numbering of each requirement with its source [5]. 

3.12 Concept Evaluation 

Concept Evaluation is a systematic ranking-method to compare many concepts to 

business-value/criteria and user-value/criteria which were set-up and defined previously. 

The scores for the business-criteria and the user-criteria (requirements) are plotted in a 

chart-diagram for each concept, where it is able to see and make a better evaluation of the 

concepts.  

A line is drawn from the highest value of x- and y-axis. (Figure 7) The concepts in the 

upper triangle above the line are the concepts to follow with higher priority since they are 

close to meet the requirements of the business plan and the users [23]. 

 

Figure 7 Concept Evaluation [23] 

This method is steering the development-process based on the previous research results 

and the business plan and thus provides a better overview, understanding and comparison 

of the concepts. Therefore it is a good support for decision making in choosing and 

continuing with one or more concepts within the design process [23]. 

  



Approach and Implementation 

40 

 

4 Approach and Implementation 

4.1 Design Process 

The project started with the briefing at Eker Design, where the goals of the project where 

set and the requirmentes for the keyboard to start with from the beginning. 

After the briefing a pre-study was done to see which design approach and design process 

would fit best to the project in order to reach the goals within the available time (Staging). 

Therefore a project plan was created first with a rough plan of which activities would 

need to be done and when in order to reach the goal. 

“ Designing is a complex activity that can take many forms. Therefore, staging your project 

in an appropiate and timely manner is a prerequisite for developing successful design 

outcomes. Staging is about planning and preparing for doing the right things, before you 

start to do those things right. It is sometimes also about rethinking the things you are doing 

during your project when unexpected things happen.” [5] 

I chose to align my design process for this thesis project onto the basic steps on a human-

centered design approach which is described in Design Thinking, see Figure 8 (see. page 

22, chapter 0). The design process of the project was iterative. Throughout the project 

things were new defined by new insights from research or tests with prototypes for 

instance (see Figure 10). 

 

 

Because the NFC-keyboard which should be designed is a new type of product (NFC) 

with a new business model to offer it in public places to customers, I saw the need to 

focus on the user´s and market´s needs first in order to determine and to get a feeling of 

what the market (i.e. users, community, competitors, also see 2.1 - Product Market-fit) 

Empathize 

Define 

Ideate 

Prototype 

Test 

Figure 8 Design Process of Design Thinking [12] 

Figure 9 Human-Centered Design Approach [49] 
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wants and needs. This approach 

is the fundamental idea of a 

human-centered design approach 

(Figure 9). 

 

The project work was starting with the first mode from the design thinking process 

(Empathize) by getting to know the user and the market and their environments (see 

Figure 10). 

This was done by a market analysis, user studies, scenarios, mock-ups and a survey 

research. 

From this phase conclusions and requirements were set and defined in order to create a 

design strategy for the new product (Define-Mode). The design strategy and the business 

model was communicated with the stakeholders via a Design Brief. 

The next phase was the "Ideation-Phase" where ideas were generated via sketches and 

brainstorms.  

Different concepts were generated from the ideas and tested via simple CAD models or 

paper and foam-models. 

The concepts were evaluated in relation to the requirements of the user and business 

value which were defined before, as well as to feasibility-concerns. 

After the final evaluation, the final design concept was developed and optimized via 

prototypes and tests up to the final result and the final physical model. 

Main instances of the development phase were aesthetics, materials, textures, the 

mechanical solution, ergonomic performances and manufacturing. 

Empathizing Defining Ideation Concept Evaluation 

Test 

Development 

Figure 10 My Design Process 
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4.2 Briefing 

The project was starting with a briefing as a kick-off for the project. 

The briefing took place at the design studio from Eker Design in Fredrikstad in Norway. 

An introduction to the project was given which included the explanation of the product-

idea (portable NFC desktop-keyboard) together with its background and extends of the 

project. 

The goals of the project were discussed as well as a rough direction of how to approach 

the project. 

4.2.1 Goals 

The briefing revealed the goals of the project which is to answer the research question: 

“How to design a portable NFC desktop-keyboard for smartphones and tablets?” 

Therefore the goal is to evaluate the requirements and the needs for the NFC desktop-

keyboard. 

The aim is to end the project with a final presentation of the process, the findings and a 

final design of a desktop-keyboard shown as a physical model in scale 1:1. 

4.2.2 Requirements 

The requirements for the desktop-keyboard which were given during the briefing at the 

kick-off of the project are: 

• Collapsible Design 

• NFC-Connection (Place and type) 

• Place and connect smart phones, phablets and tablets 

• Aimed for conference rooms, offices and schools to offer as a service 

• Integrated batteries to charge the smart devices 

• Full-sized keyboard 
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4.3 Project Planning 

4.3.1 WWWWWH Method 

The method WWWWWH was used at the beginning of the project in order to get a better 

and clear understanding of the task and the objectives.  

The method was helping to define the task more in detail by answering the 6 Questions 

(see Table 5). 

Who? Pupils, Students, Business-people 

What? A collapsible NFC-desktop keyboard for tablets & smartphones 

Where? Scandinavia, Europe, Worldwide 

When? 2016 -2020 

Why? To provide a quick and easy way to enhance the usage of smart devices 

How? … 

Table 5 WWWWWH Method 

4.3.2 Mind Map 

At the beginning of the project a simple mind-map was created to get an overview of the 

task to design a wireless keyboard for smart devices and its context. 

 

Figure 11 Mind Map 
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4.3.3 Stakeholder Analysis 

A stakeholder analysis was performed in order to identify the stakeholders by thinking of 

all the people who are affected by the project, who have influence or power over it, or 

have an interest in its result and outcome. 

After identifying the stakeholders by a brainstorm, their individual powers and interests 

where estimated and visualized by a stakeholder map (see Figure 12). 

The stakeholder map helped to get an overview about the stakeholders and which of 

them needed to be kept in close contact during the project (i.e. Eker Design) or which of 

them needed to be satisfied by the result of the project. 

The stakeholder map below (Figure 12) shows the stakeholders of the project sorted by 

their interest for the project and power (influence) within the project. 

The result shows that Eker Design needs to be involved as close as possible within the 

project, because they are having the biggest power and interest in it. The company 

One2Touch as well. But since they are in touch and communication with Eker Design, 

their influence is combined within Eker Design. 

The Users and the institutions which should offer the service of an additional keyboard 

for a customer´s smart device are the stakeholders which have the highest interest in the 

project. Therefore it is important to take a closer look at their desires and needs in order 

to meet their satisfaction. 

 

 

Figure 12 Stakeholder Analysis 
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4.3.4 Work Breakdown Structure 

A Work Breakdown Structure was made to break down the main goal “Design a portable 

desktop-keyboard for smart devices” into smaller goals such as “Successful product” and 

this into even smaller goals (elements) as for example “A product people love”.  

For each element several tasks which should be performed to reach each goal were 

generated. This whole structure of tasks to reach each goal and thus the main goal was 

visualized in hierarchical order as a work breakdown structure (WBS). 

In order to find appropriate tasks to solve each element a literature review was performed 

to find appropriate methods and techniques as well as known methods from previous 

projects and experiences were chosen. 

With the WBS it was more obvious to see which amount of work would be to expect for 

the project. It also helped to focus on the goals in a strategic way. 

So it helped for example to define which sub-goals and tasks were necessary to be done in 

order to reach the all over goal (see an extract from the WBS down in Figure 13). 

The result of the whole WBS is attached (Attachment 1). 

 

Figure 13 Extract WBS 

4.3.5 Network Diagram 

With the WBS as a basis, the network diagram was made. 

The goal here was to order and sort the different work-processes from the WBS as a 

network diagram to see their dependencies (see Attachment 2 & Attachment 3) 

  

Keyboard 

Product People love Innovation 

User Perception Ergonomics

Aesthetics 

Focus Groups 

Perceptual Map 

Surfaces 

Physical Ergonomics 

Literature Review 

Prototypes 

Usability Study 
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4.3.6 Activity List 

An activity list was made by using the network diagram as part of the 4-step planning 

process. 

In the activity list all the work processes were listed in order and with their estimated 

duration. It was a good way to re-think the plan again and to see where maybe other 

activities are needed to get input or data for following tasks or processes. 

4.3.7 Gnatt Chart 

The gnat chart was used as the result of the 4-step-planning process. 

So the basis for the gnatt was the activity list. By filling in the tasks from the activity list 

into the gnat chart and connecting the dependencies the project went more visual. 

Milestones such as the mid-presentation or examination were added. 

The gnatt chart was used as the plan for the project. It helped to speed processes up and 

to have an overview about the time for each task.  

In the end it helped to go through the project as planned with all the planned activities 

within research, ideation and concept development. The plan helped to keep things on 

track and organized. 

The gnat chart is attached (Attachment 4) 

4.4 Market Analysis 

An analysis of the market was done by reviewing and analyzing the elements of the 

market which is the community, the customers, the competitors and the trends (see p.18 -

Product Market-fit). Policies and laws were not reviewed.  

The analysis of the marked was done by literature-reviews, internet-reviews and by 

reviewing and testing products in local stores (see Attachment 5). 

In order to get an overview about the current market a review of products which were in 

relation to this project were made. So there has been a review about laptops, notebooks, 

convertible laptops, smart devices, accessory for smart devices and especially on 

keyboards for tablets. 

All the findings were documented by a collection of pictures with a link and a description 

in order to find it again if it would be needed later on. 

This research resulted in a big qualitative amount of information about what type and 

kind of solutions the market was offering at that moment. 

But it was also good to see how the market is evolving over time. 

So by researching on the internet by reviewing articles from i.e. CeBit or other platforms 

as well as videos about product reviews was enabling to see a certain direction of the 

market and the trends which are opening up. 

So one of the main conclusions was for example that small devices with a fast growing 

performance such as tablets are almost reaching the level of a laptop. 

Companies like Microsoft realized it and came up with a high performance tablet which is 

offering a slim keyboard as a cover so that it reduces the weight and size in comparison to 
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a classic laptop. So there was already an idea and a lead to follow up and to test for the 

Trend Analysis (see Figure 14). 

A separate analysis and review was made on direct competitors which are already offering 

additional keyboards for smart devices (see chapter 4.4.2). 

4.4.1 Trend Analysis 

As part of the market analysis the trends of the marked 

were analyzed. 

The trend analysis was performed in order to imagine 

how the future will look like (especially within the 

Information Technology [IT]) and where the market is 

focusing on in the future. 

Trends were spotted while reviewing the marked and the 

products within the information technology and related 

consumer products. 

This as well was done by literature reviews and physical reviews in local stores. 

The results of the trend analysis were important for the further design work. 

So it was interesting and important to see on what the bigger IT-Companies such as 

Samsung, Microsoft, Apple or Google are working on and planning for the future as for 

example the Samsung VR Oculus (see Error! Reference source not found.) which are 

virtual reality-glasses, where the smartphone Samsung Galaxy Note 4 gets plugged into 

and enables the user to see movies and play games in front of his eyes. Or the concept 

Maxpad from Apek (see Error! Reference source not found.) which is combining a TV 

and a computer in one device with a big touch screen. 

These information was valuable in order to think about what the future could look like 

and how a wireless keyboard could fit into this future-market. 

As for example here the idea or 

imagination came up, that those  

VR-glasses or concepts like the 

MaxPad could also be used with an 

additional keyboard which is 

opening up complete new user-

scenarios for the new NFC-

keyboard. 

 

 

4.4.1.1 Trends of Smart Devices and Laptops 

Within the segment of smart devices such as tablets and smartphones and the segments 

of portable computers such as laptops and notebooks a bigger competition between 

laptops and tablets was able to recognize. 
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So there was an obvious trend for high-performance-tablets to determine such as the 

model “Microsoft Surface Pro” (see Figure 14) from Microsoft (MS) which is like a 

pioneer in this new upcoming market-segment. 

 

 

Figure 14 Microsoft Surface Pro 3 (right), MacBook Air (left) [25] 

There is a trend to recognize that the tablets like the MS Surface, Apple iPad or Samsung 

Note Galax, which are available with several accessory (i.e. customized tack-tile 

keyboards) are aiming to replace the traditional laptops by becoming more flexible and 

multi-functional basically by offering the performance of a classic laptop in combination 

with an additional keyboard. 

As you can see in Figure 14, Microsoft is even advertising this as such by comparing the 

MS Surface to the MacBook Air by Apple in pointing out advantages of the MS Surface 

such as “Lighter”, “Thinner”, “More functions (snapping up windows, touchscreen, pen, 

etc.)” [25]. 

In the segments of Laptops and Notebooks it is recognizable that in relation to the 

competition by powerful tablets new products are emerging such as the Acer Aspire R7 

(Figure 15) which are offering the functions and flexibility of a tablet (touchscreen, 

holding the screen in your hands, etc.) combined with the functions and comfort of a 

classic laptop (robust stand, tack-tile keyboard, high performance hardware, etc.). 

 

Figure 15 Acer Aspire R7 [26] 

The trend is going in a direction of flexibility and multi-functionality where traditional 

laptops are becoming more flexible and multi-functional.  
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4.4.1.2 Material-Trends 

By researching on digital trends and comparing products of the competition also trends 

of materials could be determined and recognized. 

Actual material-trends are (also see Figure 16): 

Metals 

Matt or brushed metal-finishes for surfaces or often full-metal cases of laptops and tablets 

are seen quite often. Apple with its design-portfolio which is based on the material 

aluminum is one of the brands. But also other manufacturers such as Dell, MSI, Acer and 

Samsung are offering more and more of their models in full-metal cases. 

Plastics 

In general it is recognizable that plastics are becoming less popular. Shiny plastics 

disappeared from the marked completely (more or less). 

Plastics are still there and in use for products, but are presented with a matt, soft or 

texturized surface which impression is less cheap and rather interpreted as a higher 

quality. 

Fabrics 

In the segment of accessory for tablets and smartphones fabrics and other organic or 

materials with an organic appearance are recognizable to become trendier. 

Examples are the products from Logitech “Keys-to-Go” or “Type+” or products from 

Belkin. 

In general it is too see, that there is a trend for: 

Honest materials 

Designs are focusing on the materials which are presented with a natural finish of the 

surface-texture such as brushed or sand-blasted aluminum-surfaces or a carbon-fiber 

optic. 

Organic-Impressions 

Designs are recognized with a more organic touch to its surfaces and textures. 

So organic patterns as for example the backside of the Samsung 4K SUHD –TV which 

surface has a riffled aluminum optic or the Acer Aspire V Nitro which has riffled-

texturized plastic-surface (see both in Figure 16) 
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Figure 16 Material-Trends [26], [27], [28], [29], [30], [31] 
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4.4.1.3 NFC-Trends 

Actual trends within NFC are basically all connected or in some way related to the use of 

smartphones (see Figure 17) 

 

Figure 17 Use of NFC [32] 

There are new solutions popping up from the market where a log-in or a manual 

interaction is replaced by NFC such as the log-in for printers, the locking of doors or the 

log-in into Bluetooth-devices such as wireless headphones or speakers (see Figure 18). 

 

Figure 18 NFC-Trends [33], [34], [35] 
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4.4.2 Competitor Analysis 

The analysis of the competition was an important task to understand the competitor´s 

value propositions, target customers and their business model. 

This was inspiring and was helping later on to build up an identity and value proposition 

for the NFC-keyboard´s concepts. 

Further comparisons of their features and technologies, as well as price and dimensions 

were listed in order to compare the products and to receive an overview (see Figure 19). 

6 main competitors were found which are offering the same concept-idea for a wireless 

keyboard for smart devices with the only main difference that they are working with the 

Bluetooth technology only when you compare it to the thesis´s project concept idea of 

the NFC-keyboard (see Figure 19). 

 

Figure 19 Competitive-Analysis [36], [37], [38], [25] 

In relation to the competitive analysis and its interpretation by theories from Jon Kolko in 

his book “Well Designed”, were considered (see p. 18, 2.1.1 Interpretation of 

Competition Analysis) in order to think about the right value proposition and business 

model for the NFC-keyboard. 

4.4.3 Competitor Mapping 

Competitor Maps where used to visualize the competitive market situation in order to get 

a visual overview above the market and to reveal gaps which could be an opportunity 

where to build on a business model for the NFC-keyboard. 
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The basis for the competitor maps was the competitor analysis. Those 6 competitors were 

placed on the 3 different competitor maps (see Figure 20) in order to compare the 6 

chosen characteristics:   

Conventional:   Not different in any way from other devices 

Innovative:   Has something very new and different to other devices 

Basic:   Is offering the essential functions and features 

High Performance:  Has some extra features and functionalities 

Portable:  Aimed for portable usage, to be carried along the way 

Steady Solution: Aimed to be kept at one place i.e. at home 

All-Round Solution: Solution for many or all devices 

Specific:  Solution for specific devices i.e. iPhone 

Traditional:  Traditional design, doesn´t align to other trends 

Modern:  Modern design, is aligning to trends 

Affordable:  Cheap and practical – less quality 

Exclusive:  Appealing – higher quality 

 

So it was possible to see the positions of the competitors in the marked and the unfilled 

gaps. 

Referring to the first map in Figure 20, there is a gap and bigger opportunity for devices 

with a high performance. But also the marked with innovative products is not really 

saturated. 

Referring to the second map, there is a gap and bigger opportunity for devices aimed to 

be used at home and less for travel and also for more specific devices. 

The last map reveals that exclusive solutions are rare yet as well as affordable solutions. 

 

 

Figure 20 Competitor Maps 
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4.4.4 SWOT-Analysis 

The SWOT-Analysis was performed in order to see and understand the strengths and 

weaknesses and to identify the opportunities and threats to the project.  

There has been a close look on which kind of strengths there are within the organization. 

Thus a brainstorm was performed to analyze what could be helpful from the side of Eker 

Design, the company One2Touch, Jönköping University and the student himself. 

The results are shown in the chart in Figure 21 below. 

 

Figure 21 SWOT-Analysis 

4.5 User Studies 

4.5.1 User Camera Study 

User studies were made by a photo-observation of potential users (students from the 

Jönköping University) and their interactions with their laptops, tablets and smartphones. 

As you can see in a selection of photos in Figure 22, students are using their devices in 

different locations and in different positions. 

Laptops are used for typing on a desk or on the lap while sitting in a sofa of a chair (see 

Figure 22, pictures in the bottom line). 
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Tablets with an additional keyboard are used on desks only (see Figure 22, picture in the 

upper left). After a discussion and interview with a student the conclusion was, that the 

area of the keyboard is not big enough to be placed onto the lap. Also the connection 

between the tablet and the keyboard is not robust enough to offer a nice and safe hold 

while typing on the lap. 

Smartphones are used while sitting in various locations (see Figure 22, picture in upper 

right). They are mainly used to chat with people, get quick information from the internet, 

and make a call or to listen to music. 

 

Figure 22 Photo Observation 

With the insights from the observations further user studies by using sketching were done 

in order to analyses different position of the screen in relation to the keyboard (see Figure 

23). 3 different concepts for the position of the screen in relation to the keyboard where 

created by simple carton mock-ups (see Figure 23 and the following chapter). 
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Figure 23 User Studies 
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4.5.2 Mock-Ups 

Three mock-ups for 3 basic design layouts for the desktop-keyboard were created from 

carton in order to test the usability together with the users. (See Table 6 below) 

Mock-Up 1 Mock-Up 2 Mock-Up 3 
 

 

 

 
 

 

 
 

The smart device is 
positioned higher above the 
ground (~5cm) and 
"floating" above the 
keyboard so that the screen 
of the smart device is in 
closer position to the user´s 
head. 
The user is typing partly 
underneath the smart 
device. 

The smart device is 
positioned directly behind 
the keyboard on the 
ground. 
The angle can be adjusted 
by changing the distance 
between the support and 
the keyboard. 
There is no adjustment of 
height. 

The smart device is 
positioned higher above the 
ground (~5cm). 
The stand can be placed 
independently from the 
keyboard. 
The angle can be adjusted 
by changing the distance of 
the two feet. 
The height can be adjusted 
by sliding the support on 
the stand up or down. 

Table 6 Mock-ups 

Together with an Apple-keyboard the mock-ups were used for face-to-face interviews 

with students and other people (see Figure 24).  

Here a good feedback and evaluation could be received for the further design process  

(see the summary below). 

4.5.2.1 Summary of the feedback to the mock-ups 

 

Mock-up 1 

• It looks comfortable but complicated 

• The support is hanging too close above the keyboard (Fingers are touching it from 

time to time, not all the keys are visible) 

• Good position of the smartphone, if the keyboard is dragged out a little bit more 

• Not all the keys are visible – maybe place the smartphone a little bit higher 
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Mock-up 2 

• The adjustable angle is good and nice 

• The screen is close to the keyboard which is good because people are watching 

their fingers while typing and so the eye doesn´t need to move far to watch the 

screen 

• On the other hand a higher screen is better for the neck (like in mock-up 1) 

• The simplicity is appreciated and preferred 

• The phone is very loose in its position 

 

Mock-up 3 

• The position is too high (maybe adjustable height or another angle) 

• The independent placement of the stand is appreciated 

• The buttons at the bottom of the phone cannot be reached 

• Mock-up 1 is preferred (it feels more like a unit) 

 

 

Figure 24 Interview with Students 
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4.5.3 User Scenarios 

User scenarios were created via illustrations in order to visualize different situations where 

the new desktop keyboard should be used or could be used. 

The scenarios (see example in Figure 25) were supporting the communication about the 

idea. So it was more obvious to see which requirements the desktop-keyboard would need 

to fulfill for each different situation because it was easier to see and to imagine by having 

a visual illustration to talk about. 

Also different ideas of where to use the desktop-keyboard came up. So like the scenario 

in Figure 25 shows, a desktop-keyboard for smart devices could also find its interest to be 

used at a family's home, where each member of the family is having a smart device and 

wants to write emails or do other stuff with it from time to time where a desktop-

keyboard could be nice to have to share within the family. 

So the scenarios were stimulating ideas and thoughts related to the target group and the 

concept for the desktop-keyboard. The scenarios were extending the vision about a 

desktop-keyboard for smart devices. Together with the Persona-method (see page 63), 

they were also supporting the process of defining the target group and the concept for the 

desktop-keyboard. 

 

Figure 25 Example User-Scenario "Home-Use" 

(See the full set of the user scenarios in the attachments Attachment 6 - Attachment 9) 

  



Approach and Implementation 

60 

 

4.6 Survey Research 

The research design consisted of two major parts. The one objective of the research was 

to get more qualitative data and information about how people are using and interacting 

with their smart devices and laptops. What they like and do not like about their smart 

device and laptop and why. 

Questions to be answered here were: 

"How are people using their smart devices?" 

"Where are people using their smart devices? 

The other, second objective of the research was to find out more about how people think 

and feel about the concept-idea of a public available keyboard to use in combination with 

their smart devices as a replacement for their laptop. 

The goal of the project was/is to design a wireless desktop-keyboard to offer to people in 

public places such as libraries, schools or universities. The idea for the concept was/is 

that the student for instance can borrow the keyboard at the university in order to use it 

together with his/her smartphone or tablet as a replacement for his/her laptop. 

The crucial questions were:  

"Can this concept of a public available keyboard work?"  

"Or will the student in this case rather take his/her own keyboard because he/she does 

not trust in that there will be a keyboard available at the university?"  

"Or will he/she even rather take her laptop because it is more convenient?" 

"Does the keyboard also need to be aimed for private use at home?" 

In order to find answers to these questions and to get more insights and an overview of 

how people think and feel about the idea of a public available keyboard to use for their 

smart devices, a survey research was conducted using face-to-face interviews with 

students and the manager of the Jönköping University as well as an online self-

administered questionnaire.  

4.6.1 Interviews with Students 

In order to get more insights from students about their interaction with their laptops and 

smart devices, spontaneous face-to-face interviews with randomly chosen students were 

conducted in the entrance of the Jönköping University. 

A questionnaire together with the 3 mock-ups was prepared with Google-Forms in order 

to get answers and a deeper understanding of the following questions related to the 

design of the desktop-keyboard: 

1. Should the desktop-keyboard be aimed to be offered as a service in public facilities 

only? Or should it also be aimed to be used at home or for private use to bring 

along the way to school for example? 
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2. Which kind of performance is important for the desktop-keyboard? 

3. How do students see the idea of a desktop-keyboard? Is there a special 

need/demand? 

4. What do the students think about the mock-ups? Which one do they prefer? 

15 students were interviewed together with the tests of the mock-ups (see chapter 0). 

In general the feedback to the mock-ups as well as the answers to the questions which 

were asked via the questionnaire were varying from student to student. 

Some students preferred a simple design-solution where the smartphone is placed directly 

starting from the keyboard, other students preferred a higher position. 

Most of the students are carrying their own device (laptop or tablet) because they have all 

their programs and files on it. Some prefer to use the computers at school, because their 

laptop is too heavy to carry they said. 

In general the students liked the idea of having a keyboard for their tablet or smartphone. 

About the question if they would rather bring their own one than to make use of a public 

service the students had different opinions. Almost the haft said, that they would take 

their own to school, the rest said the public service would be nice to have. 

Important would be the portability of the keyboard, type performance and light weight. 

4.6.2 Interview with Jönköping Librarian 

An interview with the Librarian “Madelene Hartwig” from the Jönköping University was 

conducted in order to find answers and get more insights to the following questions: 

1. Are students using the computers in the library or more their own devices? 

2. Should the desktop-keyboard be aimed to be offered as a service in public facilities 

only? Or should it also be aimed to be used at home or for private use to bring 

along the way to school for example? 

3. Would the library be interested in offering the service of a NFC-keyboard for 

private smart devices to their customers?  

And if yes, what performances would it need to have then? 

The most important insights from the interview was that the computer-terminals, which 

are available in the library are always crowed. The librarian said, that she went to another 

library to see the situation there and it was the same. She said, that the students don´t like 

to carry their laptops the whole day, therefore they like to use the computers which are 

available at the library. 

The concept could be good to have she said. Then the keyboard would need to be 

collapsible, because they would need to store it and give it to the students when 

requested. If the keyboard would be available to take without request, there could be the 

problem that it get stolen. 
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4.6.3 Self-Administered Online Questionnaire 

A self-administered online questionnaire was conducted. The questionnaire was set up 

with Google-Forms and send to different interest groups and private people on the 

internet.  

1. Should the desktop-keyboard be aimed to be offered as a service in public facilities 

only? Or should it also be aimed to be used at home or for private use to bring 

along the way to school for example? 

2. Which kind of performance is important for the desktop-keyboard? 

3. How do students see the idea of a desktop-keyboard? Is there a special 

need/demand? 

4. Do people know NFC? 

5. Which problems are the users facing with their laptops, tablets or smartphones? 

6. What do people like/do not like about their laptop, tablet or smartphones? 

- What are the problems? - How can the desktop-keyboard solve these problems? 

The results of the online questionnaire are attached (see Attachment 42 - Attachment 60). 

4.6.4 Interpretation and Conclusion of Interviews and online Questionnaire 

After the interviews with the students and the librarian and the finalization of the online-

questionnaire, the answers were analyzed in order to form a final conclusion and answer 

to the research questions. 

Since most of the answers had a qualitative nature, where the participants could write 

their opinion in a personal language-style, it took quite a lot of time to analyze the data. 

The analysis of the data was done by going through the answers of the participants and 

trying to find clear statements from it. Answers which had the similar phrases but the 

same statement were collected to a specific statement. In this way it was able to form clear 

main-statements which were able to weigh in a quantitative way by summing up the single 

statements from the sample which would fit to the main-statement. 

The qualitative answers were summed up and presented in proportional extend. 

Since only 15 students and 1 librarian were interviewed face-to-face and 58 participants 

for the online questionnaire could be collected, the results were not intended to make 

sophisticated decisions for further directions. The results should more deliver new 

insights from the users in order to gain a feeling and an idea about where the concept of 

the keyboard should concentrate on and which areas are important to focus on. 

The conclusion of the survey research were: 

• The desktop keyboard should be aimed to be offered in public places, but 

considered to be used for private people as well (some people like to have their 

own device) 

• The desktop keyboard should be collapsible (Needs to be stored) 

• Adjustable height would be good to have 
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• Simple solution is appreciated by people  

Besides the conclusions, the interviews also helped to get a better understanding of the 

users and their thoughts as well as a better understanding about the environment and its 

context. All together was bringing light into the dark of the topic and was forming a 

sharper picture for the task and a feeling about what is needed, desired and what could be 

a good solution for the design of the keyboard. 

4.7 Product Function Analysis 

A Product Function Analysis was performed in order to break down the Main Function 

(MF) of the keyboard down into sub functions.  

Starting from the main function “Enhance Smart Device” sub-functions were listed by via 

brainstorming.  

The functions were categorized in “Necessary Functions (NF)” (if the function was 

necessary to fulfill the Main Function) and “Desirable Function (DF)” (if the function 

would not affect the functionality of the main function). 

The function analysis is attached (Attachment 10). 

4.8 Design Strategy 

This chapter “Design Strategy” is describing the approach how the final design brief was 

created which was defining the business model and the requirements for the new product. 

4.8.1 Personas / Target Users 

By using the method "Personas", 3 different stereotypes were created in order to 

represent 3 specific personality types of users who represent the target group and are the 

main-users for the desktop-keyboard. 

The personas were defined by first brainstorming around potential users. 

The target was to offer the keyboard to public places such as schools, universities or 

libraries. To companies for their business meetings or as well secondarily to private 

people to use at their homes. Together with the insights from the interviews and the 

online-questionnaire the age of the target-users was set from age 14 – 40 for the people 

who would have a higher interest in using an additional keyboard for their tablet or 

smartphone. 

People who use smart devices are: 

Type A: Pupils at schools: 14 – 18 

Type B: Students at universities: 18 – 30 

Type C: Business people: 25 - 40 

Because the interviews were revealing that the NFC-technology is not very well 

established and known yet (also mentioned in the article [1]),  it was said, that the 
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keyboard would need to address the early adapters in order to introduce the NFC-

technology to the market. 

The 3 different user types "Busy Business Man", "Smart Travel Dude" and "Warm-

Hearted Dreamer" (see Figure 26) are the 3 user types which are representing the target 

group (also see Attachment 11 & Attachment 12). 

 

Character “Warm Hearted Dreamer” (type A) is representing the pupils who have a 

higher interest in using a tablet in combination with a keyboard at school or also at home. 

Character “Smart Travel Dude” (type B) is representing the target group of the university 

students in combination with the early adapters  

Character “Busy Business Man”(type C) is representing the target group of the working 

population, which is using a smart device and would be interested to use an additional 

keyboard either at work or also private at home. 

This method was performed together with the method "4.8.3- Empathy Map" and “4.8.2-

Lifestyle Boards” (see following paragraph).  

 

Figure 26 Example Persona I & Empathy Map 

4.8.2 Lifestyle Boards 

Lifestyle boards were made for each of the 3 personas in order to visualize their life-

situations (see Figure 26). The lifestyle boards were made by showing the positive side of 

the persona´s life in an idealistic way by representing their personal and social values as 
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well as their daily environments. 

The lifestyle boards were used for the styling-process of the keyboard. They were used 

later on as a basis for the mood board to develop a styling with core values and 

characteristics for the keyboard which should be expressed by its design. Therefore the 

lifestyle boards should express only the positive side of the persona´s life and not the 

negative sides because that kind of feeling should be expressed via the mood boards later 

on and thus neither in the design of the product, the keyboard. 

4.8.3 Empathy Map 

An empathy map was created for each persona (Figure 26) which is representing the 

target group. 

The empathy map was helping to emphasize with the target group. It was helping to get 

an idea of their situations in life with their thoughts, sayings and interactions. 

The insights from the survey research (p. 60 -4.6) were implemented especially in the 

sections “Pain” & “Gain” of the empathy map in order to get an overview of the 

persona´s situations. 

4.8.4 Value Proposition / Value Hypothesis 

In order to define the core values for the keyboard, a value proposition or also called 

value hypothesis was created.                                                                 

I order to form the value hypothesis, the insights from the previous market research and 

the definition of the users and environment was used to answer the questions: 

1. Who are the target users?  

(Answer see 4.8.1 - Personas / Target Users) 

2. What are their needs? 

(Answer see Persona profiles Attachment 11, Attachment 12, Figure 26) 

3. What are the proposed new offerings? 

4. What are the benefits to users? 

5. Why will users choose these offerings over those of the competition? 

The value proposition was formulated within the following text and by positional maps 

(Figure 27). 

Formulation of Value Proposition 

The new One2Touch keyboard will offer to the market a full-sized keyboard with a 

comfortable and practical type-performance to convert any smart device into a laptop by 

offering a stable and adjustable solution to hold the smart device in front of the user eyes. 

In comparison to market´s competitors the keyboard will be easy to set up (NFC-

Connection), will have a high performance and innovative solution (full-sized keyboard, 

higher position of smart device, batteries to load the device, HDMI-connection). These 

factors are building a unique concept for the current market which is why the description 



Approach and Implementation 

66 

 

“Work Station” for the product is proposed to be more convenient be because it is 

offering more than just a keyboard to the user. 

 

 

Figure 27 Value Proposition – Positional Maps 

The value proposition was also part of the design brief which is attached (Attachment 19). 

4.8.5 Product Stance – Emotional Requirements – Core Values 

The Product Stance is defining the feeling and the Core Values (also described as 

“Emotional Requirements”) of the product. [3] 

This definition of the feeling of the product, the personality of the product and what it 

should be and express to the user was done by the statement of its core values / 

emotional requirements. 

These emotional requirements were created from insights from the market research 

(chapter 4.4), user studies (chapter 4.5), the survey research (chapter 4.6) and the persona 

profiles (chapter 4.8.1). 

The core values for the product were defined as: 

“The keyboard wants to be clean, simple, innovative and robust with a 

slightly trendy but decent impression.” 

4.8.5.1 Mood Board - Defining the Visual Mood 

The mood board should communicate the feeling of the emotional requirements  

(“… clean, simple, innovative and robust with a slightly trendy but decent 

impression.”). 

The mood board was part of the design brief (see chapter 4.8.7) in order to communicate 

the core values with the company Eker Design about what the product should be and 

express (see the mood board in Attachment 20 Design Brief - Visual Mood Attachment 

20). 
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4.8.6 List of Requirements 

A list of requirements with criteria for the design and the service of the keyboard was 

created after the research phase of the project.  

The requirements were communicated in the design brief. (See the list of requirements 

attached - Attachment 21) 

4.8.7 Design Brief 

After the research phase a design brief was created in order to specify and define business 

value and user value for the keyboard and to communicate it with the collaborating 

company Eker Design. 

The design brief defines the business model, the target group, typical user scenarios, value 

proposition, core values, requirements as well as features and functions for the new 

product. 

Throughout the project the design brief was revised in response to new findings and 

conclusions for directions for what the keyboard should be and offer to the user. 

The final design brief is attached (Attachment 13 - Attachment 21). 

4.9 Ideation Sketching 

Quick ideation sketches were made in order to visualize the ideas in mind quickly and to 

have a collection of possible solutions to come back to during the process. (see Figure 28) 

The process of ideating while sketching was very helpful during the project. So while 

sketching ideas, new initial ideas came up during the sketching process. 

 

 

Figure 28 Ideation Sketches 

(See more ideation sketches attached - Attachment 22) 
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4.10 System Analysis Smart Devices 

A System Analysis of the smart devices was done in order to get representative sizes 

(Figure 29) for the smallest and biggest device which should be placed onto the keyboard. 

 

 

Figure 29 Representative Sizes of Smart Devices 

Also the different shapes of the smart devices where evaluated in order to get an overview 

about what would be important to consider when designing the keyboard. 

The system analysis is attached (Attachment 23).  

4.11 First Concepts 

The first concepts were created in response to the first version of the design brief. 

Concerning the definition of the functionality of the keyboard, this first version of the 

design brief basically defined the keyboard to have an adjustable angle for the stand as 

well as an adjustable height for the stand. Stand and keyboard should be combined and 

collapsible into a compact package. 

The intention for the first concepts was to find a solution for the functionality and 

usability of the keyboard rather more than to concentrate on the aesthetics of the design 

in this stage. The concepts should visualize the solution of how to adjust the angle and 

height and how it could be possible to collapse the whole into a compact package. 
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4.11.1 Concepts for wireless connection via NFC & Bluetooth 

Concerning the wireless connection, 4 different concepts were pointed out to be a 

potential option to connect the smart device with the keyboard (see Figure 30). 

 

Figure 30 Concepts for wireless connection 

In a discussion with the company Eker Design, option 4 was selected and approved to be 

considered for the upcoming generation of concepts. 

4.11.2 Concept Sketching 

The concept-phase started by building up concepts and creating conceptual-ideas upon 

the ideas from the ideation sketches earlier in the design process (see Figure 31 and 

Attachment 22). 

First, simple concept-sketching was performed in order to define a basic concept idea for 

the keyboard (see and example in Figure 31). 

Concept-sketching was helping to quickly visualize the idea in order to see eventual 

problems. 

So it was possible to get new insights quickly about how things could work or not work. 
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Figure 31 Concept-Ideation 
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4.11.3 CAD-Mock ups 

Simple CAD-Mock-ups w Alias were used to test ideas for the flapping of the keyboard 

and its stand into a compact package. 

This was done in parallel with concept-sketching.  

Since it was sometimes tricky to imagine and sketch the right dimensions (i.e. thicknesses 

of keyboard or back plate) or the right rotations of elements, the Alias mock-ups helped 

and supported the concept-sketching process in choosing the right directions and ideas to 

evaluate concepts further by visualizing simple dimensions and rotations in 3D (see 

Figure 32). 

 

Figure 32 Alias Function-Models 
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4.11.4 Concept 1 

 

Figure 33 Concept 1 

Concept I (see Figure 33), basically emerged from concept-idea in Figure 31, is offering a 

stand which is adjustable in height and angle. 

The user can adjust the height of the support for the smart device by pressing the left or 

the right button (blue) with the thumb of one hand. While pressing the button the 

support together with the smart device can be lifted or lowered to a preferred height. 

The angle can be adjusted by changing the distance between the two feet of the stand. 

The feet are staying in position, hold by friction via a rubberized texture on the foot or via 

a friction hinge. 

The stand can be placed into the keyboard so that it is connected via a form enclosure 

and a magnet, or the stand can be placed independently from the keyboard alone 

somewhere on the desk. 

The stand can be collapsed so that it is offering an almost closed surface/plate which can 

be attached to the keyboard in order to act as a cover for the keys. 
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4.11.5 Concept 2 

 

Figure 34 Concept 2 

Concept 2 (Figure 34) is also offering an adjustable angle and height for the support of 

the smart device. 

In comparison to concept 1 the stand has a wider distance between the feet which should 

result in a steadier stand of the smart device. Also the principle of adjusting the height for 

the smart device is different to concept 1. 

The back plate can be adjusted in height by lifting the support with one finger. The back 

plate can be lifted or lowered then. By releasing the support, it will stay in the chosen 

position of height by a friction force. 

The stand be connected to the keyboard or placed independently from the keyboard on 

the desk. It can be collapsed and attached above the keyboard in order to act as a 

covering protection. 
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4.11.6 Concept 3 

 

Figure 35 Concept 3 

Concept 3 (Figure 35) is offering an adjustable angle for the back plate of the stand which 

can be placed individually onto the desk. 

The stand can be collapsed so that it is able to merge with the keyboard. 

4.11.7 Evaluation of Concepts 

The evaluation of the concepts was done in collaboration with the company Eker Design. 

Their feedback to the 3 concepts was: 

1. It is nice if the stand acts (when collapsed) as a cover to protect the keyboard (i.e. 

Concept 1), but it should have a clean and nice surface – protective design. 

2. The stand should be a part of the keyboard, not something you add to the 

keyboard. 

3. To lift the device might be a good possibility, but there need to be the awareness, 

that there are wires that has to be connected. 

4. No design of the concepts is integrated into design neither designed by form 

follows function. 

The concepts were used as an underlay for discussion. Within a telephone-meeting issues 

were discussed.  

As a summary the discussion revealed that the 3 concepts were too complicated to use as 

well as their impression was not simple and clean enough (i.e. concept 2 which has 
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analogies to a rack ). 

Concept 3 has some elements which were interesting as the clean, metal surface with a 

concave shape on the side and a slope of the keyboard`s height.  

The concept of Bluetooth Secure Simple Pairing using NFC (see Figure 30, p.69), which 

was aimed to be used for all the 3 concepts was discussed as well. 

It was mentioned that it would be actually preferred to have a concept which would work 

with NFC only, because it wouldn´t require batteries. It would be good to consider the 

next concepts to be able to work with only NFC.  

Together with the company a new direction for a second round of concept-generation has 

was defined. 

1. Concepts should be considered to be able to work also with NFC only 

2. Stand and keyboard should be attached and not separate (cable from NFC-

Antenna need to be connected and 2 separate parts are not nice to have) 

3. Simple and clean design which is focusing more on the aesthetics and less on 

ergonomics and functionalities 

4. Concept-sketches should show the whole design, not the functionalities only 

After the new requirements and direction was set, the second round of generating 

concepts was approached. 
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4.12 Second Concepts 

The second round of concept-generation was concentrating on “All-in-One” solutions, 

where the stand for the smart-device is connected to the keyboard as it was defined and 

set as a new direction in the evaluation of the first concepts (see 4.11.7). 

Also it was aimed to visualize the whole design and to integrate aesthetics into the 

concepts-ideas, since it was recognized that the first concept-round was not really 

succeeding mainly because of lacking the emotional requirements which should be 

transmitted by the aesthetics (see chapter 2.6). 

4.12.1 Concept 1 – Trigo 

 

Figure 36 Concept Trigo 

Concept Trigo is driven by simplicity and originality. It is offering a compact, robust and 

slim design of a full-sized keyboard and a fully adjustable stand to find the right angle. 

The keyboard can be positioned with an angle above the ground to achieve an optimal 

ergonomically position to type on depending on the location of the keyboard.  

The support is the lid of the package and is forming together with the keyboard a 

compact design. The combination of the materials aluminum and fabric are building a mix 

of robustness (metal) and comfort by adding a warm touch by a fabric to the keyboard. 

The form is build up by simple geometries which are following the keyboard´s function. 

A rectangle divided into two rectangles which have the same dimensions and a third 

rectangle which is thicker (the keyboard) and merged with a circle. The shapes are 

extruded to the width of the keyboard and rounded up by a radius at the front-edges. 
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4.12.2 Concept 2 – ProfiBook 

 

Figure 37 Concept ProfiBook 

The ProfiBook concept is concentrating on the essential. A robust full-sized keyboard 

placed in a robust aluminum case. The cover is kept as well simple with a blue-anodized 

aluminum surface from the outside and a smooth and softer fabric from the inside 

(covering the NFC-Antenna). The stand is integrated into the design and must be pulled 

out first in order to open the ProfiBook. Stand, cover and keyboard can be collapsed into 

a simple and robust package, which is expressing the core values by its robust and clean 

materials and surfaces and by its simple geometry which is designed by function and 

ergonomics and easy to understand. A big cylinder at the back and a small cylinder at the 

front are connected by tangential aligning straight lines. The shape is extruded to the 

width of the keyboard.  
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4.12.3 Concept 3 – Flint 

 

Figure 38 Concept Flint 

Concept Flint is a simple but elegant keyboard and stand. The stand consists of a rigid 

plate which is connected to the cover and a flexible fiber which is combined and covered 

by a smooth fabric. The adjustment of the angle is done by simply moving the keyboard 

forward or backwards. The stand can be collapsed and wrapped around the keyboard and 

its case so that it folds together to a compact package. The cover is offering a higher 

second level which can be flipped out in order to place smaller devices (i.e. smartphones) 

at a higher position. The form is simple. An organic, elliptical shape which is tilted to the 

bottom and divided in ~half to form the basis of the cover and the keyboard. 
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4.12.4 Concept Evaluation 

The 3 new concepts Trigo, Flint and Profibook were evaluated via the method of concept 

evaluation (see method under 3.12, p.39). 

The concepts were rated related to the requirements of the business value and the user 

value plus the criteria concerning feasibility and cost. 

In order to make a judgment concerning feasibility, the technical details how it would be 

possible to manufacture and how mechanical solutions could be realized were visualized 

for each of the concepts (see Attachment 24 - Attachment 28). 

A rough bill of material (BOM) has been created for each concept in order to make a 

rough judgment about the costs (Attachment 29). 

See the criteria for the business and user value in the following tables. 

Table 7 User Value Criteria 

 

 

 

 

 

As you can see in the diagram in Figure 39, the Concept 3 (Flint) received the lowest 

scores for the business and user value. This is why it is mapped in the lower left half of 

the diagram. Concept 1(Trigo) and Concept 2 (ProfiBook) received both higher scores for 

the user and business value criteria. They are mapped in the upper right half of the 

diagram and are therefore considered to be more valuable for the success of the product. 

 

 

Business Value Criteria

Comfortable workstation

Convert smartdevice into productive device

New experience with smart device

For public places and homes (impression)

Adresses dynamic lifestyle & early adapters

Innovative (impression)

Performance (impression)

Modern (impression)

Steady / not for travel

Clean (impression)

Robust (impression)

Simple (impression)

Decent design (impression)

Between cheap & exclusive  (impression)

Recognisable as keyboard for smart devices

User Value Criteria

Possibility to pile up in order to store

Adjustability of angle

Time to set up

Ease of use

NFC connection

Hold of smart device

Compactness

Ergonomics of typing (angle & height of keyboard)

Light

Table 8 Business Value Criteria 
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Figure 39 Concept Evaluation 2nd Concepts 

After a discussion about the results of the evaluation and the concepts with the company 

Eker Design, concept 2 - Profibook was chosen to continue with. 

A new idea which came from the company Eker Design was to automate the stand of the 

keyboard, so that is comes out of the keyboard automatically when the user is opening the 

keyboard. Thus the next steps in the process were to start to build up the model in CAD 

and to find a technical solution for the automated stand and the torsion hinge. 

4.13 Design & Development  

4.13.1 Keyboard Layout 

After a literature review it was found out that there is an optimal distance between the 

keys of 19mm (see Figure 3, p.28). After some tests on other keyboards (measurements of 

distance between the keys) the distance of 19 could also be confirmed there. 

The QWERTY-layout was considered to be used for the keyboard, since it is the most 

common keyboard-layout on the market which is offering a full-sized keyboard layout  

(see chapter 2.8). 

The first layout of the keyboard was set up with a width of 294mm and a height of 

104mm. The keys for the navigation up-down / left-right were set a little bit more to the 

right in order to provide the full key-size as well for the keys for up and down (Figure 40). 
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Figure 40 Keyboard Layout Basis 

4.13.2 First CAD-Models 

The CAD-Models were set up with the CAD-program Solidworks. 

While setting up the first CAD-Model first problems were noticed. 

Mainly the form and the design of the front-edge of the keyboard was a problem. 

The cover (blue anodized aluminum) couldn´t be left with a pointy corner. The corner 

would be very sharp and dangerous to the user. Also a sharp corner could break out after 

a while as well. Rounding up the corner of the cover wouldn´t harmonize with the shape 

of the keyboard. There would have been no relation or connection within the shape or 

flow in the form between those two parts (see Figure 41). 

 

 

The second issue was the side view which didn´t tell the user where to open the book 

from a semantic form language. The cylindrical shape left and right indicate both an axis 

where it could be possible to rotate the cover in order to open it (Figure 42). This is not 

exactly indicating to the user where the keyboard should be opened. 

Figure 41 First CAD-Model 
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Figure 42 First Design of Side View 

This was leading to a new round of ideation for the design of the front-corner of the 

keyboard in combination with the side view (see next chapter). 

4.13.3 First Design Evaluation 

 

Figure 43 Design Evaluation 1 - Side View & Corner Design 

Different versions for the side view and for the design of the corner of the keyboard were 

proposed (see Figure 43).  The subjective opinion has been that version 2 and 7 are 

interesting, since they are having clear semantic information about where to open the 

keyboard. Version 7 has the even more clear indication than version 2 and has some 

2 
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analogies to a book (the blue visible edge of the cover is reminding of a page of a book 

which can be flipped over). Though the flat sides of version 2 and 7 are not very exciting 

and rather boring. See the full evaluation attached (Attachment 30 - Attachment 35). 

It was planned to evaluate the different versions concerning their impressions to the user 

in relation to the emotional requirements (p. 66) which should be expressed by the design. 

Though this had to be cancelled due to a major change of the front corner which was 

necessary to hold the keyboard down while opening the cover (see the following chapter 

for detailed information). 

4.13.4 First Foam Model 

The first CAD-Model was set up with the first basic dimensions to start with in order to 

make a simple prototype to make simple tests concerning the performance of the physical 

ergonomics, proportions and dimensions of the model. 

After those test with the first foam model (Figure 

44) new insights were gained. The most 

important inside came from the interaction with 

the prototype. 

It was noticed that the user will need to hold 

down the keyboard while he is opening the 

cover. Otherwise the keyboard will be lifted 

apart from support surface (desk) because it won´t be heavy enough to resists the 

momentum in the torsion hinge. 

Also it was found out that there needed to be a more comfortable grip or a sport where it 

would be possible for the user to grip under the cover in order to open it. 

  

Figure 44 First Foam Model 
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4.13.5 Second CAD-Models 

The second CAD-Model was visualizing the new design after the insights from the tests 

with the first foam model. So the new design had a free area at the front (15mm in depth 

from the cover) which purpose was/is to offer an area for the user´s fingers to hold the 

keyboard down while the cover will be opened (Figure 45). 

 

Figure 45 Second CAD-Models 

As you can see in Figure 45, 2 different design variations for the grip or the space to crap 

under the cover have been proposed. The design on the right in Figure 45 was preferred, 

though the grip to lift the cover needed to be test with the second foam model. 
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4.13.6 Second Design Evaluation 

 

 

Mainly because of the new design with the free area in the front, but also because it was 

one of the preferred designs in the first evaluation round because of its clear semantics, 

robust and clean impression and analogies to a book within its design, the design version 

7 (in Figure 43) was selected as a basis for further variations and ideations for the final 

design. 

Version 8 shows the new design of the side view.  In relation to the emotional 

requirements/core value which should be expressed within the design, the new design 

(Version 8) has a robust, simple and clean impression. The other requirements innovative, 

trendy and decent were not expressed to well (evaluated first from a subjective point of 

view). The side view felt a little too simple and too robust. A little bit heavy cause it 

shows a solid and flat surface of aluminum. This also didn´t give a real innovative 

impression to me, since it looked too simple.  

The process went back to ideation here, first by CAD (Version 9-11) and then back to 

Figure 46 Design Evaluation 2 - Side View & Corner Design 



Approach and Implementation 

86 

 

sketching because the versions 9-11 were driven too much by the possibilities of the 

CAD-software. 

The idea and approach was to create variations in the form that the light will change by 

different intensities of shadows. The attempt was to: 

1. Reduce the heavy and solid impression by reducing the visual height  

2. Create a more interesting surface than the flat and simple surface from version 8 

3. Create a little bit of dynamic to express "Innovation" 

4. Keep simple and clean impression 

5. Keep or increase semantics which indicate that it is to open like a book and where 

Version 12 was first created via sketches and then implemented into the CAD-Model. 

4.13.7 Prototypes 

Throughout the whole design and development process (chapter 4.13) 3 foam models 

(Figure 47) were milled with a CND-machine in order to validate, test and improve the 

design ergonomically as well as to gather an impression of the proportions in the form, 

details and general thicknesses and other dimensions. 

 

Figure 47 Foam Models in the Design & Development Process 

The main changes and improvements have been (see also Figure 47): 

From model 1 – 2 

• Increasing the width from 300mm to 310mm 

• Design change in the front (adding space in the front of the keyboard to hold 

down the keyboard while lifting the cover up) 
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From model 2 – 3 

• Increasing the width from 310mm – 320mm (Keyboard felt too small) 

• Optimization of the gap on the keyboard to grab under the cover 

• Optimization for the hold of the smartphone on the keyboard (higher boarder, 

because the smartphone had no proper hold and lost traction to the keyboard) 

4.13.8 Use of Rendering Software 

Throughout the design process the rendering software “KeyShot” was used in order to 

make quick photo-realistic renderings of design variations. The rendering software was 

used to simulate the textures and colors of the materials on the model in order to get a 

better perception of the whole design with its design elements. 

4.13.9 Smart Devices 

The dimensions, forms and weights of the smart devices which were found on the actual 

market have been analyzed before within a system analysis (see chapter 4.10). 

Representative models where build from the representative sizes from the system analysis 

and used during the design process in order to get the right dimensions and the right 

support for the smart devices on the keyboard. 

4.13.10 Mechanical Solutions 

A concept for the mechanical solution for the automated stand has been implemented 

into the design. 

The principal is shown and explained in Figure 48. 
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Figure 48 Mechanical Solution in Process 

A rough calculation (Figure 49) was done in order to determine how much momentum 

each torsion hinge would need to resist in order to hold the heaviest smart device which 

was estimated throughout the system analysis to be maximal 1kg with a longest side of 

300mm. 

 

For the first design layout a standarized torsion hinge with a estimated torque of ~0.9Nm 

was chosen and build into the CAD-Model (Figure 50 & Figure 48). 
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Figure 49 Calculation of momentum 
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Figure 50 Torsion Hinge ZC 188 CF 101 [39] 

The technical solution for the torsion hinge is attached (Attachment 39). 

4.13.11 Manufacturing 

During the design and development process (chapter 4.13) a plan was made how to 

manufacture each major part of the keyboard in order to optimize the CAD-data. 

 

Figure 51 Manufacturing in Process 

(More details of the final production methods will come later in the chapter “Result”). 

4.13.12 Ergonomics 

Throughout the design and development process the insights from the literature review 

(see chapter 0, page 28) and the insights from the physical prototypes (chapter 4.13.7, 

page 86) where used to optimize the ergonomics of the keyboard.
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5 Result 
The final result is named TRANSIT - a simple, clean, robust and sustainable design with a 

fully adjustable back plate and an automatically extendable stand to support the smart 

device. 

All together is collapsible into a slim and neat package. 

TRANSIT is suitable to type on any smartphone or tablet in a comfortable and 

productive way.  

TRANSIT is offering a NFC-connection which is integrated into the back plate to be 

suitable for every size of smart device. 

It also offers a Bluetooth connection for smart devices which won´t support NFC. 

TRANSIT in combination with a smart device is able to replace the laptop by offering a 

USB-C gateway to connect third devices (i.e. projector) to the keyboard which will 

connect via NFC or Bluetooth to the smart device. 

It also has a 3.5mm jack-plug to be able to listen to music, watch a movie or make a skype 

call while the smart device is resting on TRANSIT. 

TRANSIT has a battery back which enables the user to charge his smart device from it 

while he is typing. 

TRANSIT is shown below in Figure 55 with its main components: 

1. Stand | 2. Cover | 3. Keyboard | 4. Keys | 5. Back Plate with NFC-antenna 

 

Figure 52 Final Design “Transit” 

  

1 2 3 4 
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5.1 Dimensions 

The main dimensions of the closed keyboard are 320x17x154mm (Figure 53). 

 

Figure 53 Views and dimensions of the keyboard 

The dimensions of the keyboard were driven by basically 4 constraints, the sizes of the 

smart devices, the physical ergonomics, the mechanical and technical parts inside the 

keyboard and the aesthetical impression (proportions). 

The sizes of the smart devices was part of the definition of the width. As the market 

research and the system analysis gathered information about the actual sizes of the smart 

devices, the biggest smart devices on the market are reaching a length up to 300mm (see 

Attachment 23). 

The required for the support on the keyboard to be at least 300mm in width in order to 

be able to place also a big tablet in between the boarders of the downer keyboard part. 

The physical ergonomics constraint the depth and the height of the keyboard. The 

purpose of the front area of the keyboard is to hold down the keyboard with the fingers, 

while opening the cover with the other hand.  

The slope of the keys which is resulting in the height of the keyboard on the back was 

aimed to be kept as less as possible so that the user is not bending his wrist while he is 

typing (more details in chapter 5.5). 

A solution for the torsion hinge and for the automated stand was built into the design of 

the keyboard. This and also the solution for the wiring of the NFC-Antenna through the 

axis of the hinges was requiring space inside the design which was delimiting the 

dimensions (see Attachment 37- Attachment 40). 
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The proportions of the size and the form of the keyboard were deciding the dimensions 

of the keyboard as well (more details in chapter 5.6). 

5.2 Usability 

5.2.1 User Scenario (Touch & Type) 

The TRANSIT concept´s core idea is the "Touch & Type" function of the keyboard 

which is enabled by the NFC wireless technology.  

The user can open the keyboard, place his smart device onto the back plate of the 

TRANSIT keyboard and can start typing immediately. 

A typical scenario where the keyboard could find its purpose is visualized in Figure 54. 

  

Figure 54 User Scenario 
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5.2.2 Opening/Closing the Keyboard 

In order to open the keyboard the user needs to place his finger-tips in the front of the 

keyboard to hold it down. Then he is grabbing with the thumb of the other hand in the 

middle of the keyboard (where the recessed surface is) under the cover to lift it up. 

When lifting up the cover about 10° the stand will drive out automatically (spring loaded 

inside the keyboard). 

The user is than can adjust the back plate/cover to his preferred angle (Figure 55). 

 

Figure 55 Opening the keyboard 

When the user wants to close the keyboard, he closes the cover/back plate first and then 

pushes the stand pack into the keyboard until it makes a "click" sound by the metal spring 

loads (see Figure 56). 

 

Figure 56 Closing the keyboard 

5.2.3 Connecting the Smart Device via NFC 

The idea of the connection of the smart device and the keyboard is the main innovative 

idea about the keyboard. The NFC-technology allows the user to just place his smart 

device onto the back plate. The NFC-antenna which is placed inside the fabric of the 

back plate is recognizing the device when it is within reach of ~ 10mm. 
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The user lays his smart device onto the back plate. It is connecting instantly and the user 

can start typing right away (see example in Figure 57). 

 

Figure 57 Connecting Smart Devices 

When the NFC-antenna is recognizing a connection, the blue LED on the keyboard is 

indicating the connection by a soft flashing for 10 sec, in order not to harvest too much 

energy from the smart device (Figure 58). 

 

Figure 58 NFC Connection LED 
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5.2.4 Connecting the Smart Device via Bluetooth 

 

If the smart device does not support NFC, the keyboard allows 

the user to enable a Bluetooth signal.  

Therefore the user will have to press the Bluetooth button 

(button will light up) and then either the "i" Button to connect to 

an Apple-Device or the "pc" Button to connect to an android or 

windows device (see Figure 59). 

 

 

 

 

 

 

 

 

 

 

 

5.2.5 USB C Port 

TRANSIT has a USB-C and a 3.5mm jack output (Figure 60). 

The 3.5mm jack port enables the user to plug in his headphones. The music or voice-data 

will be transmitted via NFC or Bluetooth from the smart device to the output of the 

keyboard.   

The 3.5mm jack port of the smart device might not be accessible for the user when it is 

positioned at the side where the smart device is resting on the keyboard (depending on 

the position the user is placing the device onto the keyboard). 

 

Figure 60 Side View Keyboard - USB C - 3.5mm Jack 

The USB-C port is offering data transfer as well as a charging connection.  

Figure 59 Bluetooth Function 
Buttons 
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The USB-C port is also supporting HDMI and can therefore be used to connect the 

keyboard to a projector. The data from the smart device can then be transferred via NFC 

or Bluetooth to the keyboard and from there via the USB-C port to the projector (Figure 

61). 

 

Figure 61 Connection third devices 

5.2.6 Power Management 

The keyboard has a battery pack inside which can be charged over the USB-C port if 

necessary. 

The Smart Device can be charged wireless via “Energy Harvesting” while the user is 

typing and using the keyboard (see scenario Figure 62). 

 

   

 Figure 62 Energy Harvesting 
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Or otherwise, if more power is needed the smart device can also be charged with an 

additional cable via the USB-C while using the keyboard for a longer time period (Figure 

63). 

 

Figure 63 Charging Smart Device 
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5.2.7 Storage of TRANSIT 

The keyboard can be piled up easily on top of each other in order to store the keyboard 

with less space as easy as possible in a storage room, in a shelf or on a desk for example 

(see Figure 64). 

 

Figure 64 Stapling of Keyboards 
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5.3 Interface 

The basis of the keyboard layout is a QWERTY – layout with Swedish characters (Figure 

65). 

2 Function keys where added (No. 1). The navigation block (No. 2) was set about the size 

of one key to the right in order to have the full key-height for the up- and down-keys and 

to have space for the extra keys (No. 3&4). The Bluetooth button to enable a Bluetooth 

signal from the keyboard if the smart device does not support NFC. And the button to 

connect to either an Apple-device or an Android-device.  

One LED is placed on the keyboard (No.5) to indicate a NFC-connection. 

 

Figure 65 Keyboard Layout 
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5.4 Manufacturing 

The keyboard is build up as you can see in the exploded view in Figure 66 below. 

Production methods for each part are chosen as follows: 

1. The keyboard is a die-casted and machined aluminum part with a bead blasted 

surface-finish. The part should be able to make within one forming direction 

which is the vertical (also see Figure 67) 

2. The key-layout is a scissor-switch keyboard with a rubber dome under each key. 

the part is assembled on the palatine 

3. The back plate consists of the NFC-antenna which is covered from the top by a 

thin layer of foam and a top layer of fabric. 

4. The bottom lid is a die-casted aluminum part with a bead blasted surface-finish. 

After all parts are assembled and mounted into the keyboard, the lid will close the 

keyboard from the bottom and will be fixed with 6 screws. 

5. The stand is a simple bended sheet of aluminum with the same bead blasted 

surface finish as the keyboard and the bottom lid. 

6. Battery back 

7. The cover is made from extruded aluminum. The recessed area for the back plate 

will be machined down to a 1mm thickness by leaving a frame of 3mm thickness 

around it which is merging into the fitting of the joints. 

The part is brushed and blue anodized. 

8. The torsion hinge is constructed by a 6mm screw, 2 bended spring-sheets which 

are pressing on the shaft which is a hollow steel-axis and is pressed into the fitting 

of the cover. 

 

1 2 
3 

4 

5 

6 
7 8 

Figure 66 Exploded View 
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The concave shape of the side profile can be demolded in the main forming direction 

(vertical) so that there is no need for a slider in the molding process which means that 

there will be less tooling costs (see Figure 67). 

 

Figure 67 Demolding of Concave Side Profile 

5.5 Ergonomics 

5.5.1 Physical Ergonomics 

The front end of the keyboard (Figure 69 – no. 1) has the purpose to hold the keyboard 

down with one hand while the other hand is grabbing with the thumb under the cover in 

the center (Figure 69 – no. 2) in order to lift the cover up to open the keyboard like a 

laptop.  

The size of the area to hold down the keyboard as well as the recessed gap in the center 

of the keyboard were tested and optimized to the right geometries and dimensions via 

prototypes and tests. The area to hold down the keyboard had to be designed big enough 

to place the full fingertip onto the surface in order to receive a secure grip and feeling of a 

comfortable placement of the fingers and not (in case the area is too small) a feeling of 

squeezing the fingers onto the area in order to hold it down. 

The key-layout is positioned off-centered to the 

left (Figure 68) which is in general not an ideal 

position since the user will still center his body in 

the center of the screen (if it would be a laptop for 

instance). See more info to this in theory in 

chapter 2.7) 

  

Figure 68 Keyboard Offset 
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Though it was decided to place it off-center to have more space on the right for the 

navigation block and the Bluetooth-function bar and the user could place the display of 

his smart device in the center of the keys (different to a laptop) which would allow him to 

leave his hands, body and viewing direction aligned with the display of the smart device 

and the typing keys center. 

 

Figure 69 Keyboard half open (left) | Keyboard closed (right) 

One of the reasons why the stand is bended round in the end (Figure 69 – no. 3) is, that 

the user has a bigger and smooth surface to push the stand back into the keyboard when 

it should be collapsed. The stand gets pushed out by a spring-load inside the keyboard. 

Therefore the user has to push against the spring-force when he wants to push the stand 

back into the keyboard. Therefore a bigger and rounded area to place the hand on is 

ergonomically better than a sharp edge of a flat and thin plate for example. 

Because the user shouldn´t bent his wrist too much while typing cause it can cause an 

injury in the wrist which is called "Carpal Tunnel Trauma (CTS)" (see chapter 2.7.2) the 

angle of the keys in relation to the horizontal should be around 5° with an additional 15° 

adjustability and the home-row of the keys at 30mm height in order to keep the hand in a 

natural position. These dimension are dependent to the position of the user.  

The TRANSIT keyboard has a 4 degree slope of the keys and the home-row is at a 

position of 7mm height (see Figure 70).   

 

Figure 70 Angle of Keys 

Here there had to be a compromise concerning the physically ergonomics, the mechanical 

parts inside the keyboard and the aesthetics (proportions).Basically because the keyboard 

should be slim and compact which was defined in the design strategy before (see chapter 

2 

1 

3 

4° 
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4.8), a higher position of the keyboard as well as a bigger angle of the keys couldn´t be 

achieved (see more in chapter 0). 

5.5.2 Product Semantics 

The side view of the keyboard is designed also to indicate the rotation and the opening of 

the keyboard (Figure 71). 

The shadow-lines which are following the flow of the outline of the side view and fading 

out from the left to the right (Figure 71) are inspired by the side view of a traditional 

book which has a bigger cover outside and the pages inside. The user will recognize this 

as such and it will remind him of a book which functionality is clear to almost everyone 

that it can be opened at one side in order to look into it.  

So is the cylindrical shape on the left indicating the rotation and the on the right side the 

straight line which is pointing upwards from the horizontal (almost vertical) the indication 

that nothing is rotating at that side. The end of the cover/the tip can be seen from the 

side. This and the form of an undercut is indicating to the user that there is a possibility to 

grab under it in order to lift the cover up. 

 

 

Figure 71 Semantics in Side View 

 

In the center of the 

keyboard in the front is a 

recessed gap which 

indicates to the user that he 

needs to grab at that 

position to lift the cover 

(Figure 72). 

 

 

 

 

 

  

Figure 72 Collapsed Keyboard 
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An LED is indicating to the user a successful 

established connection between the keyboard 

and his smart device by glowing up for 10 

seconds to save battery (Figure 73). 

This will give the user a feedback and 

satisfaction about the functionality of the 

product. 

 

 

5.6 Aesthetics 

The emotional requirements/core values which were set up in the design strategy (chapter 

4.8.5) and which mood and feeling is visualized in the mood board (Attachment 20) 

should be expressed by the aesthetics and the design of the keyboard so that the user will 

perceive them as such. 

The core values for the product were defined as: 

“The keyboard wants to be clean, simple, innovative and robust with a 

slightly trendy but decent impression.” 

The design of the keyboard expressing these words as you can see in Figure 74. 

 

Figure 74 Aesthetics of the Design 

The design is transmitting a clean feeling by its blue semi-shiny surface of the blue 

anodized aluminum cover. The color blue was chosen because it is a fresh color and 

connected in many minds with purity and cleanness. As for instance water which is clear, 

is blue (in our minds) and a sky which is clear, is blue (in our minds). 

Figure 73 NFC - LED Indication 
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Depending on the direction of light the surface is reflecting a different intensity of light 

and therefore another tone of blue which is resulting in some action on the surface while 

moving the keyboard around. 

Dynamical movements were defined in the mood board (Attachment 20) to express 

innovation because innovation is defined by constantly moving situations in a dynamic 

environment. It is about smart actions towards the future and about enthusiasm. 

These feelings are transmitted within the design of the keyboard. The moving light on the 

surface of the blue cover (Figure 75) which can result in a suddenly high-glowing edge 

(Figure 74) and the shadow-lines (Figure 76) on the side-view are the elements on the 

keyboard which underline the innovation of the product. 

 

Figure 75 Top View of Keyboard 

The different angle of the partitions in the side view (Figure 76) are resulting in a different 

intensity of the shadow which are drawing an dynamic flowing line which is coming out 

of the nowhere from the right – flowing to the left by following the outer line of the side 

view around the axis and back to where it came from until it is disappearing with a 

washout back into the main shape. Also here when moving the keyboard, the shadows are 

moving by changing their intensities.  

This is transmitting a feeling of innovation to the user. Innovation – dynamic – suddenly 

out of nothing (the difference with and without the shadows in Figure 76 and Figure 77). 

  

Figure 76 Side View of Final Design 

 

Figure 77 Side View without Shadow-lines 
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The shadow-lines are also making the product (the side view) more interesting and 

interactive for the user (changing light to his movements). 

They are also reducing visually the height/thickness of the keyboard and giving it a lighter 

impression (see the difference from Figure 77 and Figure 76). 

Metal materials (aluminum) were chosen to deliver the feeling of robustness. 

The a little bit more rough appealing surfaces of the keyboard (bead blasted) and the 

brushed surface of the cover shall express the resistance of the keyboard. 

The materials and their textures where also chosen in relation to the trend analysis and the 

designer´s feeling about trends and preferences of the target group. 

Trends were noticed with an increasing interest in organic and honest materials by linking 

it to nature and interest in sustainability. 

The material and the design of the keyboard where chose to support this direction by 

offering honest and organic materials such as pure aluminum finishes (blasted & brushed) 

and soft and organic fabric inside the keyboard and nevertheless mainly the material 

aluminum because it is recyclable up to 100% with only 5 percent of the original energy 

input [40]. 

The keys are made of black plastic with an organic texture on it which reminds of wood  

(see Figure 78). 

 

Figure 78 Materials of the Keyboard 

The “NFC”-letters are molded into the keyboard which should once more transmit the 

feeling of robustness and toughness of the keyboard. 

Remembering the definition: 

“The keyboard wants to be clean, simple, innovative and robust with a 

slightly trendy but decent impression.” 
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“Simple” is expressed by the design itself (see Figure 79). 

The simplicity of the design which is basically made of 3 parts the keyboard, the cover 

and the stand and the simplicity of the usage makes it an all simple product with a simple 

impression. 

The stand is just one simple peace of bended sheet of aluminum because it does not need 

more: “Good Design Is as Little Design as Possible” [41]. 

The cover is just one simple peace of extruded aluminum and the keyboard just one 

simple peace of casted aluminum which are all together building up the TRANSIT-

Keyboard into a slim package. 

 

Figure 79 Design of TRANSIT 

Clean and robust from the outside, decent-soft and comfortable from the inside. The 

back plate is covered with an organic fabric where the user can place his precious smart 

device onto (see Figure 80). 

The bottom-support as well as the support on the back plate for the smart device is 

covered with fabric to transmit the feeling of “soft and protecting treatment” to the 

user´s smart device. 

 

Figure 80 Open Keyboard 
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5.7 Physical Model 

5.7.1 Building the Prototype 

The actual keyboard of the prototype needed to be hollow as in the original design, so 

that the friction hinge and the keys could be placed into it. 

Therefore the actual part of the keyboard was divided into 3 parts, see Figure 81. 

The top-surface (blue part) of the keyboard was milled in a CNC-machine and the rest 

was made via rapid-prototyping with a 3D-printer (the parts where divided as well in 

order to fit into the 3D-printer). 

The parts where glued together and the caps where filled with body filler. 

 

Figure 81 Keyboard 
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The friction hinge for the prototype was realized via a press fitting, see Figure 82. 

The axis was bended out of a metal tube and pressed into a hole inside the cover which 

was made out of plastic material with a 3D-printer.  

 

Figure 82 Friction Hinge 

The keys of the 

keyboard where  

3D-printed. After 

sanding and painting 

the keys a sticker was 

applied on each key 

to visualize the 

QWERTY-layout of 

the keyboard (Figure 

83 & Figure 84). 

 

 

 

 

 

Figure 83 Stickers for the Keys 
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Figure 84 Final Keys 

Fabric was attached at the keyboard 

(see Figure 85) and for the back plate 

of the cover. 

  

Figure 85 Attaching fabric to the Keyboard 



Result 

111 

 

All the parts were assembled by starting to connect the cover and the keyboard with each 

other by fixing the ends of the friction hinges into the keyboard (Figure 86). 

 

Figure 86 Assembling the Keyboard 
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Figure 87 Fixation of Axis of friction Hinge (1) 

 

The axis of the friction hinge was assembled into the keyboard by locking it against 

rotation with a plastic part (blue), see Figure 87 & Figure 88 (left). 

The part was glued with epoxy glue to the keyboard (Figure 88 (right)). 

 

Figure 88 Fixation of Axis of friction Hinge (2) 
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Figure 89 Assembling of Keys 

The Keys of the keyboard where placed and glued by using silicon (see Figure 89). 
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5.7.2 Assembled Prototype 

The following pictures are presenting the final prototype of the TRANSIT NFC desktop 

keyboard in scale 1:1. 

 

Figure 90 View of Prototype together with an iPad Tablet 

 

Figure 91 View of Prototype from the back together with and iPad Tablet 
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Figure 92 Bottom View of the Prototype 

 

Figure 93 Close-up on Bottom View of Prototype (open Keyboard) 
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Figure 94 Prototype with iPhone 6 

 

Figure 95 Support of Smart Phone (iPhone 6) 
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6 Conclusion and Discussion 
The main research question of the project was "How to design a collapsible NFC desktop 

keyboard for smart devices in order to meet the stakeholder’s requirements and 

interests?". 

After many iterations around possible concepts and solutions the conclusion is that the 

design of the keyboard has to be simple in any way. There are already many keyboards for 

smart devices available on the market but none of them is offering a NFC-connection in 

combination with a full-sized keyboard layout. 

Therefore the design of the keyboard has already one main advantage in comparison to its 

competitors and that is the NFC-connection which makes it unique.  

In order to emphasize this advantage the design does not need and shouldn´t have other 

additional features in order not to steer away the focus from the advantage and main idea 

of the concept “A quick and easy enhancement of using any smart device by offering a 

NFC-connection”. 

The design of the keyboard should support this concept in offering the necessary 

elements in order to fulfill the NFC-connection for the user in a way that it is a pleasure 

to engage with the technology without any hassle, stress or negative affects. 

The result of this thesis project TRANSIT is presenting how a collapsible desktop 

keyboard which is offering a NFC-connection could look like and work. 

The design work was focusing on the design strategy including the market with its trends 

and users, the concept, the functionality, usability, materials, surfaces, production and 

technical solutions. 

 

Areas which have not been analyzed in detail in this project is the mechanical solution for 

the keys in relation to the user´s perceptions and feelings. 

A keyboard with a tec-tile feeling was chosen because it was simply seen as the most 

convenient to use for the user and able to place into the design of the keyboard. 

The mechanical solutions for the automated stand and the torsion hinge are presented as 

a concept.  

If the TRANSIT keyboard should be realized the concept for the torsion hinge and the 

automated stand would need to be developed more in detail since there have been no 

calculations or tests for the dimensions of the mechanical parts. 
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