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Abstract 

Information from the repair centres about reoccurring failures in projectors is not fully 
used by Development at Philips CDS to improve current products and prevent similar 
failures in new products. This results in repetitive problems in product quality and 
reliability. This problem also occurs in other areas, for example in the feedback of 
information on failures from the factory to other departments. A Re-design was 
developed to solve these problems. 
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Summary 

Introduction 
This graduation project was the initiative of the Philips Center for Industrial Technology 
(Philips CFT). The mission of Philips CFT is to support all Philips businesses worldwide 
in improving their performance and creating new business opportunities. 
The project itself was an assignment from Philips Creative Display Solutions (CDS) in 
Eindhoven. Philips Creative Display Solutions was founded in 1995. Its mission is to 
make Philips a major player in the LCD multimedia projection, both in professional 
markets (front projection, the so-called 'beamers') and in mass consumer markets. 

CDS Warranty 
CDS 's current warranty policy provides for a brand new projector for every client that 
reports a failure within the first month after the purchase (the term for this type of failure 
is Dead On Arrival). After the first month after the purchase date, clients that experience 
a projector failure will receive a loan-projector for the duration of the (free of charge) 
repair of their own projector. A Field Call is when a projector has to be shipped to a 
repair centre to be repaired. Field Calls include both DOA's (Dead On Arrival) and 
repa1rs. 
Upon purchasing a projector, clients can decide to buy an extended warranty (up to three 
years after purchase date) with their dealer. 
CDS has contracted Third Party Repair centres throughout Europe and the rest of the 
world. Repairs for clients in Greece, Italy and Austria and on all DOA's from Europe are 
done in the Service Competence Centre (SCC), which is located at the CDS factory plant 
in Vienna. 

Problem Definition 
Information from the repair centers about reoccurring failures in projectors is not fully 
used by Development at cr:!!!l!l!!nprove current products and prevent similar failures in 
new products. This results ~titive problem~ l,?roduct ,.guality and re1.a1 )St .1is 
problem also occurs in other areas, for examp1elMI1JfKUJaa !libation on failures 
from the factory to other departments. One of these problems is the Field Call Rate 
(FCR). ,.r.r• 
Field Calls are a very costly affair~verage Fie'Nall will ii?"'*DS abou~. One 
third of the costs is shipment costs, one third is material costs and one third is labour 
costs. In 1999 the Field Calls costed CDS a total of about 
CDS has started several initiatives to retjuce the FCR. These consist for example of trying 
to eliminate the top 3 FCR causes. A ££ J@Jil llu, CDS started the Service Competence 
Centre in order to have efficient and reliable information on Field Calls. The information 
from this SCC was not yet fully used. 
Solving a problem in a projector early in the development process is much less expensive 
than solving it when the production process has already been started, or worse, when 
products have already been sold. 
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The Service department felt there was a need for a structural solution. Since the workload 
at CDS is very high, and setting up a structural solution takes a lot of time, the idea was 
introduced to ask a student to analyse the problem. 
There are two ways to increase product reliability. One is to anticipate failure in advance. 
The other way is to react on failures that occur and learn from these failures. In this 
project the focus was on reacting and thus on learning from the past. 

Desired Result 
A design for feedback loop improvements that will allow for data from the field to be 
translated into high quality information that can be used by development to improve 
reliability. 

Cost of (Non) Quality 
The Field Call problem is often expressed in terms of the percentage of sets that have to 
be repaired within the warranty period. For a more detailed analysis, failures are divided 
into different causes of failures. This way, all causes of failure can be expressed in 
frequency and thus with some calculating in costs. It has to be noted that a certain cause 
of failure could occur only a few times, but still cost more than a failure that occurs more 
frequently. This means that it is important to know all top x failure causes both in terms 
of frequency and costs. 
The costs of failures are generally expressed in the total costs for service, which can be 
translated in a percentage of the annual sales. 
A very enlightening way of looking at costs of failures is expressing them as the Cost of 
(Non)-Quality. 

. Cost of Nori- . 
Quality (CoNQ) 

,·. 
'( , 

Cost Of Repair (COR) . 1;; 
X 

Factory Cost Price (IIP) t 
• j h ·7;! . 

For CDS, the average Cost Of Repair for 2000 is abou~ the Factory Cost Price is 
aboutallland the average FCR predicted for 2000 is ... This means the Cost of 
(Non)-Quality is of total costs. 

' ... .... 
, ;;--r,;r•~f/l!tll'lj:~ "' .~w ,-t~\W:fM,·--·,~. 

As most companies have a CoNQ between 1 and 2 percent, this is not an unusual score, 
although it is rather high. It means that~f annual sales is spent on repairing 
failing sets. A decrease in this percentage means a direct increase in profit. 
The Cost of (Non) Quality formula also offers the possibility to do a pareto analysis on 
individual products, or even individual causes of failures to determine which problems 
are most expensive. 
A lower Factory Cost Price would make the Cost of (Non) Quality higher. In the 
projector market, prices decrease very fast, this results in a constant pressure on Service 
to lower repair costs and FCR. To decrease the Cost of (Non) Quality, it is necessary to 
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either lower the cost ofrepairs or the number of projectors that fail. The advantage of the 
Cost of (Non) Quality approach is that it makes the importance of working on the 
reliability of a product very clear. 

Besides the obvious Costs of (Non) Quality, there are also hidden costs of failures. 
Clients who have problems with their projector might not buy a Philips projector again. 
Damage to the CDS image could also result in a decrease in sales. 

Analysis 
In interviews perceived bottlenecks with regard to the current feedback were discussed. 
The bottlenecks are listed below in random order. 
Please note that these bottlenecks are perceived bottlenecks, they are opinions and are not 
necessarily objective. 
► Feedback is often not received unless there is a major problem, there is not enough 

structural and frequent feedback 
► A large part of the organisation is not aware of the advantages that could be gained by 

improving feedback on failures and improving FCR 
► CDS is a young organisation and has not yet had time to develop extensive structures 
► The Service department does not have the capacity to provide a structural solution for 

the feedback problems 
► Feedback info does not contain all the required parameters (e.g. runtime) 
► Feedback info is not detailed enough 
► A large part of feedback info is based on participation in meetings, if someone misses 

a meeting, there is no feedback 
► Some feedback information is never stored, so one has to rely on the memory of those 

involved 
► A lot of the feedback info is verbal and thus not retrievable 
► Feedback information is sometimes requested but not received 
► Developers pref er to work on new designs, rather than spend time on aftercare of old 

projects 
► Developers are often convinced their design is flawless, so they don't need 

information on past failures 
► FCR is hard to predict and it only becomes clear after about a year what the FCR of a 

new projector is, so FCR is not a performance indicator in the development phase 
► A lot of different systems are used to store information on failures 
► Austria (where the factory and the Service Competence Centre are located) has a 

business culture that is very different from our own. 
► Because the factory is in Vienna, it is not possible to meet somebody and ask some 

questions on short notice. 

Feedback versus Feedforward 
The term feedback can be a bit confusing. Feedback can mean two things. 
1. Information that can be used to improve an existing product. 
2. Information that can be used to improve reliability of a new product, which has not 

yet been developed. 
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The process of improving existing products is called Aftercare at CDS. Feedback in 
Aftercare is information for those who have developed and built a projector about how 
this projector is performing in the market and how it can be improved. 
In this project, however, the focus has been on providing (service) information, which 
can be used to improve new projectors. This type of information can also be called 
feedforward. 
So, feedback on failures, in this project, means information about failures in past models 
that can be used to improve future products. 

Fishbone Diagram 
In the diagnostic phase, a fishbone diagram was constructed to show the main causes of 
insufficient feedback in an orderly way. 

2 
Quality awareness 
or profess1onais 

FCR Cll'lfyNeom•••P'P9,_ 
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Figure I Fishbone diagram 

The main question to be answered in the diagnostic phase is: 
Why is there no adequate feedforward on failures at Philips CDS? 

-

lnedequate 
feedback on 

failures 

~-.. ~ ~ ifv 
0 2 ~01••--

To answer this question, it is absolutely essential that there is a sharp and clear distinction 
between feedback to improve current products (Aftercare) and feedback to improve 
future products, which can also be called Feedforward. This project was started with the 
intention to improve feedback to improve future products, so feedforward is the focus of 
the project. This distinction is especially important since the Aftercare process at CDS 
has been structurally organised in the last year and is now fairly effective. 
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The reasons for the present lack of adequate feedforward are both of an organisational 
and a technical nature. 
The main problem lies within the organisation. A large part of the organisation is not 
aware of the high costs ofFCR and feedforward has not been a very high priority. 
Consequently, the capacity and the money to invest in a proper system are not available, 
and people are not encouraged by management to use information on failures. Those that 
do recognise the need for improvements in feedforward are constantly fighting 'tegen de 
bierkaai' (as we Dutch say so eloquently). 
As developers are not encouraged to check past problems, they are often not very 
interested in feedforward. 
Even if someone were to search for information on Field problems from the past, this 
would prove to be very difficult because that information is often not available, not 
detailed enough, not based on the required parameters or just hard to find. 
And even if these problems were all solved, getting information from another department 
would still be very difficult because of cultural differences, geographical barriers or 
incompatibility. 
Feedback used to change and improve existing products is available at CDS, but it stops 
there. Feedback that can be used to improve future products is hardly available. 
Finally, even if a perfect system were available, it would only be fully used if people 
were motivated to do so. This requires encouragement from the management, as well as a 
thorough understanding of why it is important to have feedforward. 
As long as there is no top-down approach to improving feedforward, capacity and 
funding will be lacking, and it will be very hard to achieve major improvements. 

After this diagnosis, the next step in this project was to investigate alternative solutions. 
The goal was to develop a Re-design that gives an answer, to as many of the aspects 
mentioned in the diagnosis as possible. 
Several alternatives were considered, which were combined in one Re-design. This Re
design was considered the best way to improve feedforward to developers by those 
involved. 

Re-Design 
The Re-design means an addition to two existing processes. 
First, the Change procedure will be extended. Each Change Proposal that is discussed in 
the Change Meeting will be judged to see if it should appear on a List ofDon'ts. 
The List of Don'ts contains all (Root Causes of) failures that have to be prevented in 
future products. 
The second addition to existing procedures is that the Service department will check if 
Field Calls that do not result in a Change Proposal, should appear on the List of Don'ts. 
The Quality department will manage the List ofDon'ts. 
Only Root Causes of failures should appear on the List, which will be split up in a List of 
Mechanical and Optical Don'ts and a List of Electric and Software Don'ts. Optionally, 
the Lists of Don'ts can be used in FMEA (Failure Mode and Effect Analysis) sessions to 
add to the Risk List. 
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Figure II Re-design 

Conclusions 

• 

• 

• 

• 

• 

Although all information needed to improve feedforward to developers is available at 
CDS, implicitly or explicitly, it is not used for feedforward. Information to developers 
stops after feedback/ Aftercare. Because all information is available at CDS, changes 
in the process to improve feedforward do not have to be very drastic. 
A large part of information transfer at CDS is verbally. This has some major 
disadvantages. Information is only available if the information owner is present. And 
those who are not present at meetings will not receive the information. Verbal 
information transfer is sometimes stored in Minutes of meetings. In other cases the 
information is hard to retrieve. 
The workload at CDS is tremendously high, due to time-to-market pressure and high 
sales targets. This means that although improvements are always welcome, they will 
work much better if they do not add even more pressure to the workload. The Re
design is therefore as time efficient as possible. 
A simple and budget friendly solution is preferred at CDS. The Re-design resulting 
from this project is such a budget friendly solution. 
Although the Re-design resulting from this project is a fairly simple solution, it offers 
some possible extensions. For example to fit in other parties, or, in future, to tum the 
List ofDon'ts into a database that everyone at CDS can access. 
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1 Introduction 

This report describes the results of the final practical training for the Masters degree in 
Industrial Engineering and Management Science at the Faculty of Technology 
Management at Eindhoven University of Technology. 
This chapter describes the field of research. A brief description is given of Philips, Philips 
CFT and Philips CDS. Also, the most important trends in reliability are described. 

1. 1 Royal Philips Electronics 
Royal Philips Electronics is a global company operating in about 250 countries with 
about 250,000 employees. Philips is active in about 100 businesses, at some 240 
production sites in over 25 countries. The activities vary from consumer electronics to 
semiconductors. 

Mainstream 
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Figure 1-lRoyal Philips Electronics [Amkreutz, 2000) 
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Philips is divided in six product divisions, five competencies and one participation. This 
is shown is Figure 1-1 [ Amkreutz, 2000]. Among the competencies are Philips Centre for 
Industrial Technology (CFT) and Philips Research. 

1.2 Philips CFT 
The mission of the Centre for Industrial Technology is to support all Philips businesses 
world-wide in improving their performance and creating new business opportunities. The 
main focus is on the industrial organisation, product development, process development 
and production. A characteristic aspect of the CFT' s contribution is an integral approach 
to product technology, process and industrial issues, and the striving for an integral 
solution. In this work, the CFT has a policy of active knowledge transfer. 
The staff of approximately one thousand employees has experience and expertise in 
numerous relevant areas, such as product, process and managerial technologies. 
Besides the organisation in Eindhoven, the CFT has daughter organisations in Sunnyvale 
(USA) and Singapore. 
CFT Europe is organised in three departments: Process Technology, Innovation and 
Industrial Support, and Systems. These departments are subdivided in competence areas, 
which are divided into groups. 
The Reliability group, where this project was initiated and supervised, can be found in the 
competence area of Development Support in the department Innovation and Industrial 
Support. 

Industrial 
Operations 

Supply Chain and 
Manufacturing 
Engineering 

Development 
Support 

·•'· PCP- ' 
Improvement 

'. ; , Product< i't; 
Innovation · · 

; f'ractices '/ 

Manufacturing 
Excellence IE 

Network 

Figure 1-2 Organisation Chart CFf [Molenaar, 1999] 
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1.3 asCDS ~ 
Philips e ive Display Solutions was founded in 1995. Its mission is to make Philips a 
major player in the LCD Multimedia Projection, both in professional markets (front 
projection, the so-called 'beamers') and in mass consumer markets (front/rear projection 
TV - the real reason for being of CDS). 
There are many reasons why projection technologies could be a winner: 
• A bigger picture size is not more expensive; 
• Higher resolutions are easier to achieve than with competing technologies; 
• The products are lightweight; 
• Cost-erosion is expected to be huge, due to synergies with semi-conductor production 

technologies. 

CDS has approximately 330 employees and had annual sales of approximately-in 
1999. CDS operates on two locations; the factory and the Service Competence Centre are 
based in Vienna, all other departments are based in Eindhoven. Many CDS employees 
regularly travel between Eindhoven and Vienna. CDS has employees from virtually all 
over the world. The official language at CDS therefore is English. 
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The current business focus is on professional markets, serving the needs of professional 
presenters and IT equipment specifiers/buyers. Currently 75% of the customers buy via 
Professional Audio Video channels, but a gradual change to the PC channels is taking 
place. 
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The projector market for this year is estimated to be abou~illion pieces and shows a 
growth of about 20 to 30% a year. In value, the professional market is about 1.1illion 
Euro world-wide for 2000, with a growth of between 5 and 15%. 
In general, projectors get smaller, lighter (below 3 kg) and brighter, with improved 
picture quality and all this at lower prices. 

CDS has a world wide market share of approximately 5%, in Europe it has a 10% market 
share. Leaders in the Multimedia Projector industry are Sony, Philips, Sharp, Epson and 
Infocus. 
The biggest seller for CDS is the Hopper Series, which has won an award for its digital 
picture performance and it is the world's first super silent projector. 
An upcoming boost in sales is the European Football Championship. Many bars and other 
pu~~c.1i_!!ces want to attract viewers and a projector is a very convenient solution. 
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2 The Development Process 

In this chapter a general explanation of Development is given. Trends in Development 
are discussed as well as the role of feedback, in particular feedback from the customer. 

2. 1 Product Development 
Product Development can be defined as: 

The set of activities beginning with the perception of a market opportunity and 
ending in the production, sales and delivery of a product [Ulrich et al., 1995] 

or 
Product Development is a set of transformations via which customer wishes are 

translated to an operational product (or service) [Brombacher, 2000(b)] 

The development process can generally be described in the following manner: 
Management, Marketing or the Sales organisation come up with the idea to develop a 
new product. This idea may also originate from new technologies becoming available. 
Some work is done on the idea for a new product, resulting in a concept, which describes 
future function of the product. If the concept fits the company profile and has a chance of 
making a profit, it is developed into a sample. A feasibility study is then performed on the 
sample. 
The next step is designing the product. Specifications and drawings lead to the final 
design. Prototypes can be made to test the design and check on marketing and customer 
demands.[Van der Bij et al., 1999] 

A Product Creation Process (PCP) can always be seen as a sequence of phases. Each 
phase may contain some milestones, but it is at least terminated with one. A PCP is 
characterised through its milestones. [Petkova et al., 1999] 

The traditional PCP of Philips Consumer Electronics consisted of three phases: 
conception, creation and realisation. A number of milestones punctuated the process: 
• Concept Start - the official start of the project and start of the concept phase of the 

PCP; 
• Product Range Start - launching the creation phase; the specifications, the design and 

the technical and industrial choices were frozen; a first functional model was built 
and tested; 

• Approval Functional Model - after this usually a second round of prototypes was 
built and tested; 

• Commitment Date - this milestone was passed when the technical feasibility and 
economic viability had been fully proven; typically another or sometimes two rounds 
of prototype building and testing followed; 

• Design Release - this milestone marked the transfer of the product to the 
manufacturing site; 

• Industrial Release - authorising the start of mass production; 
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• Commercial Release - approving the shipment of finished products. 
All approaches follow the same pattern of product life cycle: creating concepts, designing 
the product, preparing for production, producing the product, using the product. 
[Minderhoud, 1999] 

Given the constant pressure to further reduce the time to market, it makes sense to review 
the structure of the PCP on a regular basis. In general, there is a relation between the 
number of milestones and the time to market. Each separate milestone that is added tends 
to lengthen the development time, and each milestone that is removed increases the risk 
that a design change that is implemented late in the PCP results in a lot of activities that 
have to be repeated. 
In order to save calendar time, there is a tendency to do a lot of activities in parallel under 
the flag of concurrent engineering. This is not without risk. For example, a lot of time and 
money will be wasted if the design has to be changed after the manufacturing process has 
already been installed. Therefore it makes sense to agree about activities that have to be 
terminated before it is allowed to start with the next activities. Therefore milestones are 
introduced. These will not totally prevent disasters but they give at least some protection. 
However carefully a design project is carried out, there are no guarantees that the final 
product really fulfils the wishes of the customer. Serious disasters as recalls happen all 
over the world, no country excluded; examples can be found daily in the newspapers. 
[Petkova et al., 1999] 

2.2 Trends in Development 
To remain competitive in the manufacturing industry, a large effort is required in 
response to the quickly changing circumstances under which companies must develop 
their products. For instance, the market has changed from supply to demand driven. The 
customer truly rules and increasingly desires tailored products. This has reduced the 
predictability of the market, forcing companies to be highly flexible. 
The enormous technical dynamics allow for products to enter the market ever faster. 
Together with intensive globalisation this in tum leads to strong competition. Therefore, 
in addition to speed, efficiency, quality, innovation and the power to distinguish oneself 
from other market players all become increasingly important. Knowledge quickly 
becomes obsolete under such rapidly changing circumstances, so companies must 
specialise. Therefore they often return to their core competence. As a result, more 
collaboration is required. Also, circumstances such as globalisation and sustainable 
development as well as products themselves become ever more complex. 
To be armed in this battle many companies in the seventies and eighties have improved 
their manufacturing processes. No longer is this approach sufficient. At the beginning of 
the 21 st century, decisive action will shift to the product creation process. Product 
creation is sometimes called the industrial battleground of the coming decades. 
Companies that can excel through their product creation processes have a golden future 
ahead. The conceptualisation and development of products must be cleared from the 
mystical aura of occupational ingenuity. Not withstanding the need for personal 
creativity, product development must be systematised to an integral, well-structured and 
managed product creation process with a focus on collaboration, Knowledge 
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Management and learning. Increasingly, technical tools become available to assist in this 
but that is not all. A world class product creation process is not just the responsibility of 
the technical departments. On the contrary, it requires effort and dedication of all key 
processes in the organisation. Thus, the organisation and structure of companies must be 
changed too, sometimes drastically. [Korbijn et al., 1999] 

At the moment, the organisation of product creation processes is dominated by project 
teams in the structure of an organisational matrix. This structure has two major 
drawbacks. First of all, it bogs down the speed of product development. Secondly, it 
requires a lot of co-ordination, which complicates the management of the process. These 
are significant drawbacks since companies must change in the opposite direction: rapid 
and flexible. Since the matrix organisation is the root cause of said drawbacks, 
adjustment of the matrix will not provide a significant solution. Therefore, in the future 
the matrix organisation will disappear in lots of organisations and be replaced by 
alternatives. 
Stimulating collaboration between separate disciplines must be an important goal in 
designing these alternatives. The building blocks of alternative concepts therefore always 
consist of multidisciplinary teams. Putting people with different backgrounds together 
however does not necessarily cause them to start working as a team. Successful teams 
must have certain key aspects, such as the involvement of the team throughout the 
complete product life cycle, decisive team power and team members that are fully 
dedicated to one project only. If such aspects are taken into account, teams are strong 
building blocks of the new organisational structure. [Korbijn et al., 1999] 
Two examples of trends in development are discussed below. 

2.2.1 Collaborative Engineering (CE) 
CE is a form of co-operation in which different organisations closely work together to 
develop a (new) product. Highlight of this co-operation is that organisations differ in 
culture, structure, and motive for collaboration as well as geographical location. This 
means that for successful collaboration, the activities, processes and tools must be 
harmonised. Important ways to stimulate harmonisation are: 
• Agree on the goals that should be reached through collaboration. 
• Agree on the organisational aspects. 
• Agree on the allocation of knowledge and experience. [Korbijn et al., 1999] 

2.2.2 Knowledge Management 
Companies have to develop their product ever faster, while the products themselves 
become more knowledge-intensive and more complex. Therefore it becomes increasingly 
important to put all internal and external sources of knowledge and information to good 
use. Knowledge can be divided in implicit and explicit knowledge. 
Explicit knowledge can be specified in a natural language, allowing for a relatively easy 
transfer of this kind of knowledge. Databases, Intranets, design history systems and 
Knowledge Based Engineering (KBE) can all play a helpful role. 
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Implicit knowledge can not be codified easily. Examples are experience and 
craftsmanship. Implicit knowledge is thus more difficult to transfer and the applicability 
of tools to assist in the transfer of this kind of knowledge is small. 
Since this kind of knowledge is particularly valuable for a company, the management and 
application of this knowledge should centre on human resources and human capital. 
Sharing knowledge must be stimulated by management. The more knowledge is put in 

. products, the more important the quality of knowledge .is. 

2.3 Feedback 
The more innovative new products are, the more difficult it is to predict the way 
customers will use them. Therefore companies must anticipate unanticipated hidden 
quality problems and latent defects shortly after market introduction. As a consequence, it 
is of utmost importance that in this phase there is superb communication between the 
project team, design, production, quality and reliability and service. The contribution of 
service, however, is also vital in the design phase and the manufacturing phase. In order 
to improve product quality/reliability, the use of field information is essential. Some field 
information comes in via sales and marketing, but service is typically in the best position 
to find out what the origin of field failures is. [Petkova et al., 1999] 

Since the introduction of mass production, the interaction between the client and the 
manufacturer has become rather indirect. The reason for this is given by the word 'mass'. 
Only recently has it been discovered that a timely contact with the client is very 
important. A major step in that direction was the idea to integrate customer requirements 
in product development. Under the name Quality Function Deployment (QFD) this idea 
has spread all over the world. 
Although the voice of the customer has been rediscovered, it is certainly not fully 
integrated in the Product Creation Process (PCP). It is being used more and more in the 
development phase, but at the other end of the PCP, where the customer comes in as a 
buyer and user of the products, the customer is hardly ever used as a source of valuable 
information. There are exceptions, of course, but normally, particularly in the high
volume consumer market, a consumer buys a product and, as long as the product satisfies 
him or her, there is no further contact between the customer and the manufacturer. Only 
if a customer turns to a service centre is there an exchange of information between the 
manufacturer and the client. Because of the fact that during the warranty period the 
manufacturer has to pay the service centre for repairs, there is a pressure to keep the costs 
of the service centre as low as possible. Consequently, service centres try to reduce the 
costs by improving logistics and skipping 'unnecessary' activities, i.e. activities no one is 
paying for. This means that a service centre is much more interested in getting rid of the 
client in a limited amount of time than in trying to find out whether the company can 
learn from this contact with the customer. [Petkova et al., 1999] 

There are two ways to reduce service costs: 
• Lowering the costs per repair 
• Lowering the number of repairs i.e. the number of products that fail 
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The first way of reducing costs shows quick results. There are some disadvantages to this 
way of reducing costs, such as the danger of a decrease in repair quality. But the quick 
result will nevertheless be very appealing. 
The other way ofreducing service costs takes a long time and a lot of hard work to start 
showing results. But if the number of products that fails drops, this will also have a 
positive effect on brand image. 

Service centres are hardly ever seen as essential elements of the ongoing improvement 
process and are therefore not assessed according to their contribution to the fundamental 
solution of reliability problems. 
Service centres are in a relatively good position to find the origin of all fault categories. 
This does not mean that they have to solve all problems on their own; it makes sense to 
co-operate with design and production. 
[Petkova et al., 1999] 

2.3.1 Anticipating versus Reacting 
Nowadays, technology develops at such a speed, that the PDCA cycle has to be executed 
in a very short time. It is becoming harder and harder to take action in a product, because 
by the time you have gone through Plan, Do and Check, the product has been replaced by 
a new product. 
Technologies are available that can help to anticipate problems in designing products, 
such as Zero-Defect Designing. Anticipating and thus preventing Field Calls is thus a 
task for development. Other departments in a company can help improve reliability by 
reacting to problems that already have occurred and learn from these problems. For this 
to happen, an effective communication structure between departments is essential. 
In reacting to reliability problems, one should not only make changes in current products, 
but also use experience to improve future products. 

The Shewart cycle is a driving force for innovation. There are two aspects to this cycle. 
In one format, the cycle is a consumer cycle. This is the cycle that helps us to understand 
what to do for improvement. The other aspect is the cycle of learning (PDSA). This cycle 
helps to achieve improvement. The two are related and are both important. 
The consumer cycle is used in planning innovation and improvement. [Latzko et al., 
1995] 

4. Adopt change or run in ____ _ 
several different 

1. Plan a change 

environments 

3. Study the results ------ 2. Try it out 

Figure 2-1 The Shewart Cycle [Latzko et al., 1995] 
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The Shewart cycle has become known as the Deming cycle, which is slightly different. 
The four steps from the Deming cycle are: 
1. Draw up a plan for change (Plan) 
2. Execute the plan, preferably on a small scale (Do) 
3. Study the results (Check) 
4. Reject, change or execute the plan(Act) 
[Van der Bij et al., 1999] 

Figure 2-2 The Deming cycle [Van der Bij et al., 1999] 

If the Deming cycle were adapted to allow for feedback on field problems to be given to 
developers of future products, the Deming cycle would look like is depicted in Figure 2-3 

Current 
Product 

Future 
Products 

Development 

Figure 2-3 Adapted Deming cycle 

In Figure 2-3 the Deming cycle on the left, depicts the Plan-Do-Check-Act cycle that is 
used to improve current products. Information from this cycle, especially information 
from the Check and Action phase of the cycle, is also used in future products. On the 
right side of this figure, information from older products is entered into the development 
process of new products. This way, lessons learned in the past are used to Make Things 
Better! 
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3 Reliability 

This Chapter, together with the previous chapter, is part of the theoretical reference that 
was necessary for a clear understanding of the project. The third part of the theoretical 
framework, which consists of a study on feedback loops and professional organisations, 
is described in a separate literature study [Goemans, 2000]. 

3. 1 Definition of Reliability 
The field ofresearch for this project is reliability. Reliability and quality are two closely 
related concepts. The importance of these concepts varies with different products. For 
some products, like aeroplanes, reliability is of crucial importance (you do not want your 
aeroplane to fail in mid-air). For other products, like ballpoints or lighters, reliability is a 
tool to influence sales (if your ballpoint fails after 2 days, you buy another brand, but if it 
lasts for 20 years, the ballpoint manufacturer goes bankrupt) 
Reliability is also an important aspect of marketing. Brand-image depends partly on 
performance of a product in the field. An unreliable product can ruin the image of a 
manufacturer. 

Many extensive definitions ofreliability can be found in literature. For explanatory 
purposes it is more important how reliability is perceived by the customer and how a 
product has to meet demands varying from completely explicit to entirely implicit: 
1. Basic (safety, compatibility); 
2. Functional (technical); 
3. Unexpected use; 
4. Expectations by customers; 
5. Satisfaction of customers. 
Reliability as seen by Philips, concerns at least the first three levels. The fourth level is 
optional: it will be included if possible in any way. The most implicit level is beyond the 
scope of reliability because this level is highly speculative and difficult to translate into 
functional specifications. [Huijben et al., 1998] 

A commonly used definition for quality is: 
The ability of a product to fulfil its intended purpose 

In a similar fashion reliability is defined as: 
The ability of a product or system to fulfil its 
intended purpose for a certain period of time 

Both definitions are very similar. Quality can be defined as 'time independent reliability' 
and reliability can be treated as 'time dependent quality'.[Brombacher, 2000(b)] 
The problem with these definitions is that they do not address unexpected use. Should a 
product be able to fulfil and withstand unexpected usage by customers? 
In future, customers will expect and demand a product to function and function safely 
even when used in a manner in which it was not intended to be used. People will expect 
to be able to dry their cat in the microwave and have it survive the process. 
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3.2 Reliability Management 
Besides the basic different technical aspects of a product it is important to realise that the 
product is not the only reliability issue to be considered. The process that generates the 
product is also of dominant importance for the proper incorporation of reliability. This 
Product Creation Process (PCP) can be viewed upon as a creation chain of which the 
strength is determined by the weakest link. It is for this reason that reliability programs 
aim at covering the entire PCP and concentrate activities at reliability weak spots. 
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Figure 3-lClassical situation regarding Reliability [Huijben et al., 1998) 

Unfortunately, the classical situation (Figure 3-1) does not respond well to reliability 
problems. Reliability complaints usually show up in the back-end of the transformation 
process (Service). Too often, only major reliability problems are attended to. These 
epidemic problems are then often handled over directly to Development with an 
unbeatable urge, bypassing any other priority at that moment. This 'fire-fighting' 
approach gives no controlled management over reliability problems and can not prevent 
and control reliability risks . 
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Figure 3-2 Ideal situation regarding reliability [Huijben et al., 1998) 
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Reliability improvement programs aim at realising PCP's that can handle reliability 
problems in a controlled manner. (Figure 3-2). A PCP that is capable of learning from the 
reliability of its existing products and exploiting this knowledge in its newest 
innovations. Basically this requires a consistent feedback and storage of relevant 
reliability information about existing products into the entire PCP. This information must 
be analysed to identify the 'weak spots', which are in fact opportunities for improvement. 
This experience should be consolidated and used to identify, predict and manage major 
reliability risks of new products. [Huijben et al. , 1998] 

3.3 Trends in Reliability 
This paragraph is largely based on [Amkreutz, 2000]. 

Over the last ten to fifteen years the nature of reliability problems in consumer products 
has changed considerably. Until the early eighties, product reliability was by many 
people considered, as a function of the components used. During the last couple of years, 
however, several changes have taken place, which seem to have a large impact on 
product reliability and the way reliability problems have to be dealt with: 
• Customer attitude towards reliability has changed; 
• Technical nature of products has changed; 
• Product development cycles have been reduced. [Brombacher, 2000(a)] 

Regarding customer attitude, product reliability has changed from nice to have to a 
prerequisite. Customers simply expect good quality and reliability. Time demands on 
product reliability have also changed. Warranty periods have increased. This 
phenomenon is seen not only in the consumer market, but also in the business to business 
market. 

The technical nature of products has also changed considerably, the major trends are: 
• More complex functionality 
• More interconnectivity 
This influences the reliability of a product in the sense that product reliability is no longer 
just a summation of part reliability, but is strongly influenced by interaction problems. 
Also the interaction customer-product can have a large impact on reliability, due to the 
complex functionality. 

Finally, fierce competition in the market place has led to industry giving a high priority 
on achieving time-to-market profitability. Currently, it is not uncommon that products, 
like a television set, are developed in a period less than half a year. Reducing the time-to
market can be done in several ways. It can be done within the existing mostly functional 
structure or by adapting an entirely different strategy. The first option has several major 
disadvantages that are discussed in [Brombacher, 2000(b)]. This has led to a different 
conception of product development: Concurrent Engineering. Within concurrent 
engineering decisions need to be taken at a very early stage. This makes the gathering of 
reliability information very difficult, since information about the previous generation is 
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not yet available. Therefore predictive models have to be in use to allow early estimation 
of reliability. 

These three trends result in increasing pressure to introduce new products in a shorter 
period of time. At the same time, due to new technological innovations, the complexity of 
the products increases as well. An additional pressure is that customers also expect a high 
reliability of these complex and sometimes expensive products [Lu et al., 1999]. This 
means that: 

Increasingly complex products have to be developed in a shorter period of time with 
higher levels of quality and reliability 

With the trends in reliability and in business processes as described above it is becoming 
more and more difficult to predict quality and reliability of a technical product. Products 
are developed when there is little information available on the actual field reliability 
performance, but on the other hand the more complex nature of the products may require 
more detailed information on the causes of the problems. This situation implies that 
people involved in the development of consumer products have to develop faster, more 
complex and more reliable products with less knowledge on what is happening in the 
field. Without adequate provisions in the business process this can lead to a situation 
where, in spite of increasing demands, the actual field reliability of products is becoming 
more and more uncontrolled [Brombacher, 2000(b)] . 

As the time to develop new products gets shorter and shorter, the focus will shift from 
components to business processes. Reliability efforts will be aimed at improving the 
process of designing rather than the design itself. 

The importance of aspects like the availability and the usefulness of information on field 
behaviour are increasing. Furthermore reliability can no longer be considered merely as 
the function of technical aspects. Also the reliability as function of quality ( of 
information) in the development process needs to be addressed. 

With the ongoing difficulty to predict product reliability based on technical features of 
the product, a new trend in reliability analysis and prediction is not to look merely at the 
product, but also at the learning capacity of a company on aspects of quality and 
reliability. This view can be applied to the complete organisation that develops, 
manufactures, sells and gives service to the product. [Amkreutz, 2000] 

3.4 Maturity Index on Reliability (MIR) 
Organisations operating modem product creation processes will need high quality 
information at the front-end of the product creation process in order to enable early risk 
prediction. The organisation will also need good deployment of this information in order 
to introduce additional risks due to lack of communication. [Sander et al., 1999] 
As an answer to this and the trends in reliability mentioned in paragraph 3.3, Eindhoven 
University of Technology and Philips developed the MIR concept. 
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The Maturity Index on Reliability (MIR) is a method to measure the quality of the 
reliability-related information flows in the reliability control loop and the deployment of 
this information in the business process. 

Level 1 

Figure 3-3 MIR model [Brombacher, 1999] 

MIR is a scale of four levels, which reflect the increasing capability of an organisation to 
analyse, predict and improve the reliability of current and future products. The four levels 
are: 
1. Quantification (measured) : The business process is able to generate quantitative 
information, on a per product basis, indicating the number of failures in field and 
production. 
2. Identification (analysed) : The business process is able to determine the primary and 
secondary location of failures: 
♦ Primary (organisation): Location of the cause of the failure within the business 

process 
♦ Secondary (position): Location of the failure within the product 
3. Cause (controlled): The business process is able to generate detailed information for all 
dominant failures on root-cause level. This can be translated into repairs I modifications 
in current products and anticipated risks for future products. 
4. Improvement (continuous improvement): The business process is able to learn from 
the past in installing business processes and working methods to anticipate reliability 
risks for future products and eliminate these risks as a part of new product creation. 
[Brombacher, 1999] 

In practice, it is often seen that different departments in the organisation operate on 
different MIR-levels. Sometimes, methods and tools adequate in higher MIR-levels are 
used in vain in an attempt to improve the reliability. Therefore, it is important to be able 
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to 'measure' the reliability status to define adequate improvement steps according to the 
organisation's capability and to monitor its progress. [Huijben et al., 1998] 

In the past five years the MIR concept has been applied to analyse information flows in 
development processes with a high degree of success in many companies in the area of 
consumer products and professional products. When companies design a new product 
there are three classes of technology used: 
• Technology from the own company 
• Existing technology, used from other companies 
• New technology 

One would expect that companies, scoring low on the MIR scale would be conservative 
in applying new technology and companies scoring high on the MIR scale would be able 
to handle a considerably larger amount of new technology in new products. The results of 
actual MIR assessments, however, showed the reverse. Companies scoring low (MIR 1 
and below) use a considerable amount of new technology when developing new products. 
The risks when applying this new technology are, due to lack of predictive capabilities, 
usually underestimated in the early phases of product development and lead to 
considerable delay due to quality and reliability problems discovered in the later phases 
of products development. Companies scoring high on the MIR scale (MIR 3) apply new 
technology only where a potential cost, function or quality benefit makes it really 
necessary. The larger predictive capabilities result in far earlier identification and 
resolution of these risks. [Brombacher, 2000(b)] 
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4 Problem Definition 

This chapter explains the initial problem definition and project plan. As the project 
progressed, some changes were made in the original plan. 
The first phase of the project consisted of a study on the literature on reliability, 
innovation processes and professional organisations. These studies are described in 
chapter 2 and 3. 
The results of the study on feedback loops and professional organisations resulted in a 
separate literature report (Goemans, 2000]. 
Also, in the first months of the project, several other reports on similar projects were 
read, some general information on CDS was gathered and unstructured interviews were 
held with people at Philips CFT. 
All this resulted in a project plan, which is described in this chapter and includes, 
amongst others, a problem definition and a research plan. 

4. 1 Introduction 
CDS' current warranty policy provides for a brand new projector for every client that 
reports a failure within the first month after the purchase (the term for this type of failure 
is Dead On Arrival). After the first month, clients that experience a projector failure will 
receive a loan-projector for the duration of the (free of charge) repair of their own 
projector. A Field Call is when a projector has to be shipped to a repair centre to be 
repaired. Field Calls include both DOA's (Dead On Arrival) and repairs. 
Upon purchasing a projector, clients can decide to buy an extended warranty (up to three 
years after purchase date) with their dealer 
CDS has contracted Third Party Repair centres throughout Europe and the rest of the 
world. Repairs for clients in Greece, Italy and Austria and on all DOA's from Europe are 
done in the Service Competence Centre, which is located at the CDS plant in Vienna. 

4.2 Problem Definition 
Information from the repair centres about reoccurring failures in projectors is not fully 
used by Development to improve current products and prevent similar failures in new 
products. This results in repetitive problems in product quality and reliability. This 
problem also occurs in other areas, for example with respect to the feedback of 
information on failures from the factory to other departments. For the year 2000 the costs 
of quality are estimated to b~on Euro. This is abou- of the estimated sales. 
The average FCR in 1999 was~lt has to be noted that the latest products show an 
improved Field Call Rate. 
CDS is a relatively young organisation that has had other, more urgent, problems and, 
consequently, has only begun measuring Field Call Rates (FCR) a few years ago. Several 
initiatives have been launched to develop a feedback structure on failures, but a structural 
solution for the FCR problems is needed. 
There are two ways to increase product reliability. One is to anticipate failure in advance, 
for example by Zero-defects designing. The problem here is that new technologies will be 
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introduced at such high speeds that anticipating will no longer be sufficient. The other 
way is to react on failures that occur and learn from these failures. In this project the 
focus will be on reacting and thus on learning from the past. 

4.3 Assignment Definition 
The assignment is divided into several steps: 
• Describe and analyse current feedback loops of information on failures, especially 

feedback from Service to Development. 
• Make an inventory of current problems with respect to feedback on failures. 
• Investigate alternative solutions. 
• Develop one of the possible solutions into further detail. 
• Draw up an implementation plan. 
Failures include both Field Calls and Fall Off Rate (which is failure in the factory) as 
well as failures that occurred in the development process. 
Feedback loops will include feedback to three parties: the Service department, the factory 
and Development. 

4.4 Desired result 
A design for feedback loop improvements that will allow for data from the field to be 
translated into high quality information that can be used by development to improve 
reliability. 

4.5 Research Model 

Criteria for 
Assessment 

Simailar Projects 
in other BU 's 

•Analysis 
•Diagnosis 
•Investigation 
into alternative 
solutions 

•Design for Feedback 
Loop Improvements 

•Implementation Plan 

Figure 4-1 Research model (from: Verschuren & Dorewaard, 1995) 

The research model contains four different phases. 
In the first phase several activities have to take place. Literature on reliability, innovation 
processes and scientific concepts is studied. Interviews will be held with experts and 
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some market information will be gathered. This phase leads to criteria for assessment for 
the next phase. 
In the second phase, the current situation will be assessed with criteria from the previous 
phase and compared with material from similar projects. 
In the third phase the assessment will lead to an analysis, diagnosis and investigation into 
alternative solutions. 
In the final phase a design for feedback loop improvements as well as an implementation 
plan will be formulated. 

4.6 Research Plan 
The research plan consists of several steps: 
• Study of literature on reliability, innovation, feedback loops and professional 

organisations; 
• Description of current feedback loops on failures; 

-Selection of proper instrument for description and 
-Application of instrument for description; 

• Inventory of problems with regard to feedback.; 
• Analysis of feedback loops on failures 

-Selection of proper instrument for analysis and 
-Application of instrument for analysis; 

• Diagnosis of main problems, causes and consequences; 
• Report to mentors and task group; 
• Investigate alternative solutions; 
• Report to decision-makers, mentors and task group; 
• Develop one of the solutions into further detail; 
• Draw up an implementation plan; 
• Create sufficient commitment in the organisation; 
• Report to all parties involved (verbal as well as in writing) 

The initial timetable for the project is listed below. 

Date 1 Actions 
July General introduction & Study on Literature 
August Description of current feedback loop 
September Inventory of problems 
October Analysis of feedback on failures 
November Diagnosis of main problems, 
December causes and consequences 
January 
February Intermediate Report & Presentation 
March Investigation of alternative solutions 

Report to decision-makers and task group 
April Decision on preferred solution 

Development of solution and implementation plan 
May Final Report and Presentation 
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5 Description 

In this section a description will be given of the development, production, aftercare and 
service process of projectors at Philips CDS, including the relevant feedback loops. 
During this phase, a decision was not yet made as to what the scope of this project should 
be. As a result, attention was given to all types of failures within CDS and to all involved 
departments of CDS. 

5. 1 Description of Primary Processes 
To be able to analyse feedback loops, an understanding of the way the organisation works 
is essential. And of course it is necessary to know what the current feedback loops are. 
In order to describe the primary system at CDS, the PBI-model [Bemelmans, 1993] has 
been used. This model explains that the type of control system that should be used 
depends on the primary system. When an adequate control system has been designed, 
functional requirements for the information systems can be derived from that control 
system. 
In this description the focus was on reliability and quality control since feedback on 
failures is mainly a quality & reliability issue. 
The instrument that was selected to describe the primary system, its reliability and quality 
control and the information flows is flowcharts [NEN 3283, 1967]. Using flowcharts, a 
process can be described in a way that is relatively easy to understand for someone who 
has seen flowcharts being used before. Since the signs used to describe the aspects of a 
process are reasonably universal, the structure of the process is clear to see. 
The symbols that flowcharts use to describe the primary process, the control system and 
the information flows are the following: 

~ 

11-::77 
LL::__lj 

Off. page 
connector 0 e:=) 

lnfonnation flow (dotted line) 

Product (plan) flow (black line) 

Figure 5-1 Flowchart symbols [NEN 3283, 1967) 
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Nine people were interviewed, to determine the current flow of information at CDS. An 
overview of these people is in Appendix C. These interviews were unstructured and 
lasted from 20 minutes up to an hour and a half. After an initial flowchart was made, all 
nine people helped to correct and add to the models until they found them satisfactorily. 
The resulting flowcharts can be found in Appendix D. Please note that the flowcharts 
contain only the information flows that are important to this project, which means that 
only information concerning failures and related issues is depicted. 

The flowchart consists of 5 separate parts, which are: 
1. Product Strategy & Planning 
2. Product Development 
3. Mass Production Process 
4. Service Process 
5. Aftercare 

5.2 Product Strategy & Planning 
Based on research on the multi-media projectors market and industry, CDS constructs a 
four years business plan. Based on this plan, PS&P makes product plans. 
Individual product plans are created with input from virtually all departments. PS&P asks 
all these departments for their input, which consists of several documents. These are: 
• Market Intelligence (Marketing & Sales) 
• Product Benchmarks (Product Strategy & Planning) 
• Industry Anaiysis (Product Strategy & Planning) 
• Dealer Meetings (M&S/PS&P) 
• Suppliers Meeting (Purchasing) 
• Technical Roadmaps (Technology & Architectures and Standard Designs) 
• Hirr Design Workshop (PS&P) 
• Str 'Y Review (Business Unit Management) 
• Fee(1<:ack Range (PS&P): This document is written with help and input from the 

Service department. For now most information is given on a verbal base in meetings, 
although soon Service will provide PS&P with the necessary documents. There are 
three different angles, which are of interest to PS&P; Field Call Rate (FCR) 
information, Feedback from the Call Centre, and "Soft" product feedback, which is 
the sort of information one usually gets through the grapevine. FCR information is 
info on customer, date of purchase, runtime, repair time, cause of defect, replaced 
parts and costs of repair. Besides information from Service, feedback from the range 
also includes information about the Fall Off Rate and the Problem List. 

• Previous Product plan (PS&P) 

All these documents are analysed and together with Development, a draft version of a 
product plan is formulated. This plan is validated and reviewed twice to check whether it 
confirms to all the input from the different departments. 
A final product plan is then released and a Product Manager and Project manager are 
appointed. 
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Several managers are then assigned to the project and all parties involved define the 
project. This results in four different documents: a customer requirement specification 
which states what the customer wants the product to be like, a project management plan, 
which defines among other things who will be participating in the project and what 
deadlines have to be met. The business case states the future price, consumer price, 
market, marketing etc. The Standard design building blocks are separately developed 
projector parts, which can be used to speed up the developmentprocess, this document 
also serves as input for the three other documents. 
Support activities from Quality, Service and Cost Control are added to the project. 
After this is completed, the project officially starts. 
A model of the Product Strategy & Planning process can be found in Appendix D. 

5.3 Product Development 
The product development at CDS can be divided into four different sections; optical, 
mechanical, electrical and software development. In the development process there are 
several milestones which are used company wide by Philips. CDS regards its 
development process as a V-looped process. At the end of each V there is a Set 
Evaluation. Optics, mechanics and electronics have a double-looped process, software 
has a single looped process because this process allows continuous testing. 
As the different development sections are very similar, a detailed explanation of one of 
these sections will clarify all sections. 
A model of the development process is in Appendix D. 
Mechanical development starts with Reference Architecture from Philips Design, which 
helps to form Definite Design Drawings. Then the mechanical architecture is drawn, after 
which developers can start designing the different parts. The tools that are needed to 
produce these parts are designed and produced and the first parts can be moulded. These 
First off Tool parts are evaluated and redesigned, as are the tools and moulds after which 
there is a final set evaluation. 

The different stages in the development process are Concept Start (CS), Product Range 
Start (PRS), Commitment Date (CD), Design Release (DR), Industrial Release (IR) and 
Commercial Release (CR). 
CS is the start of the project, PRS is the point of no return, after PRS it is simply too 
expensive to cancel a project. CD is a milestone that is not used very much anymore. DR 
means that trial production can start and after IR mass production can start. CR is when 
the product can be sold to the customer. From this phase on, changes in the product have 
to be handled in the Aftercare process. 
Each milestone can only be passed if the Milestone checklist is in order for that particular 
milestone. For certain items on the Milestone Checklist, a waver can be given. This 
means that the milestone can be passed under certain conditions. 

At four different points in time during development, the Quality department organises 
sessions with several quality & reliability techniques, such as FMEA, House of Quality, 
Design For Assembly and Maturity Grids, to enhance product quality and reliability. The 
FMEA sessions are brainstorm sessions, so input from all participants including Industry, 
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Service and the Quality department in these sessions is verbal. Minutes are made of these 
sess10ns. 
Output from the FMEA sessions is a maturity grid, where potential risks are ordered in 
gravity and evolution. 

Problems that occur in the development process can be entered into the Problem List 
Database. This is a Microsoft Access database that contains information on all problems 
that have occurred in each project. Every problem is assigned an owner, and a code that 
indicates the seriousness of the problem. This code consists of a letter (S, A, B or C) that 
indicates the gravity of the problem, and a number ( 4,3,2, 1 or 0) which indicates the 
evolution (how far away are we from a solution?). The date at which the problem should 
be solved, as well as the solution can also be found. 
This Problem List Database provides a very rich source of information. Knowledge about 
development projects is stored in a way that allows all developers involved to retrieve 
information very easily. 
This system is based on Best Practices from other parts of Philips, which were introduced 
at CDS by employees who came from other Philips divisions (as most of them did). 
An example of a problem list of a particular project can be found in Appendix H. 
Fairly simple problems that a developer can solve on his or her own are usually not 
entered into the Problem List Database. 

5.4 Mass Production Process 
The projectors are assembled in the CDS factory in Vienna. Since there are currently 
three production lines, the production starts with a maximum of three product-specific 
production lines, which can be assigned to three different types of projectors maximum. 
All three types then enter a line, which takes them through to Pre-check. All projectors 
are checked here. If necessary, some repairs are done after which the projector returns to 
the line and is pre-checked again. 
Projectors are then switched on and have to run for 20 minutes, to warm up prior to final 
alignment. Here faults can also be detected, and projectors can be sent to repair. The 
projectors are then completed and checked three different times. After this a safety check 
determines if the projector is safe. After packaging a final (random) sampling check is 
done to be sure the projector is not damaged ( e.g. scratched) and the set is complete. If a 
certain amount fails the final checks, the entire batch has to be reworked. 
A model of the Mass Production process is in Appendix D 

5.5 Service Process 
In this flowchart, only the process as far as the SCC is concerned is depicted. This is 
because the process at the SCC is similar with the process at the other repair centres, and 
because the data from SCC are very reliable. 
The Service department established the SCC in order to have fast and efficient 
information on Field Problems. Contrary to the other repair centres, the SCC has 
gathering information as its main business driver instead of repairing time and cost 
efficient. 
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The Service Process in Europe starts with a customer phoning Xtrasource, which is the 
callcenter CDS uses for the Service Process in Europe. The phone call is routed to an 
agent that preferably speaks the customer's language. Requests for information (one third 
of all phone calls) are re-routed to the presale information centre. One third of all phone 
calls concern defects that can be solved by the agent (e.g. did you plug it in?). The last 
third of all phone calls result in an e-mail to the SCC. 
The agent (employee that answers phone calls) at Xtrasource takes down the customer 
data such as address, date of purchase and serial number. The agent determines whether 
the client has a Warranty (failure within the warranty) or a Non-Warranty (failure after 
warranty period) problem and in the case of a warranty failure, he determines whether it 
is a DOA (Dead On Arrival). About 25 to 30% of all calls concern DOA's. The agent 
also makes a note of the problem the customer is experiencing with the equipment. 
All these data are put in an e-mail to the repair centre, which is the SCC in Vienna for all 
DOA's from Europe and all warranty repairs from Greece, Italy or Austria, and several 
regional repair centres for repairs from other countries. 
When the SCC receives the e-mail from Xtrasource, all data are put in the Service 
Database. The client is contacted to arrange for the equipment to come to Vienna and for 
a loan set (repair) or a new set (DOA) to be shipped to the customer. In case of a Non 
Warranty repair, the customer receives no loan set. Information on the switch is stored in 
the Service Database. 
After the defective projector has arrived in Vienna, it is analysed and repaired. 
Information on the defect is put into the Service DB. 
The repaired set is returned to the customer and the loan set returns to the Repair centre, 
where it is checked and, if necessary, repaired before it returns to the loan stock. Repaired 
DOA projectors are put into a DOA database, from which they are shipped as a 
replacement set to clients with a DOA set. 

The Service Competence Centre receives all DOA projectors in Europe and all warranty 
repairs from Greece, Italy and Austria. In total, the SCC performs 15% of all repairs in 
Europe. The repairs in SCC are regarded as being representative for all repairs. 
A repair in any of the third party repair centres can of course be a clear exception from 
this rule. For example, there might be a specific problem with a projector that only occurs 
in Spain. Regular contacts with the Third Party Repair Centres guarantee that the Service 
department will notice such an (unlikely) event. 
Thus, information from the SCC can be seen as representative information on product 
failure in the field. 

5.5.1 Third Party Repairs 
As mentioned before, repairs of defective sets from Greece, Italy and Austria are done at 
the Service Competence Centre. 
But for the repairs of defective sets from other countries, CDS has contracted Third 
Parties. For Europe CDS has 7 repair centres that repair projectors from their own region. 
These repair centres generally consider CDS as one of their smaller customers. 
Xtrasource sends the repair centre an e-mail with information about a specific projector 
that has failed. The repair centre contacts the customer and arranges for the projector to 
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be brought in. The CDS Service department provides the repair centres with special 
training, which enables them to solve the problem. The repaired projector is then returned 
to the customer. 
CDS keeps a close eye on all repair centres, both individual performances and 
comparative performance are regularly checked. 
The repair centres have to provide CDS with some information on every repair. Among 
this information is the serial number of the projector, the cost of the repair, the number of 
days they needed to bring the set in and the time it took to repair it. To indicate the type 
of failure, the repair centres use the IRIS code system. This system was originally 
designed by Sony for consumer electronics and has been adapted for projector failures. 
Occasionally, a failure occurs that is hard to categorise in IRIS, for these occasions there 
is a category "other". If this specific failure then occurs again, two or three times, a new 
category is created in IRIS. 
The SCC generally does not use the IRIS code system, but the Service department can 
use the IRIS code for regular checks. This way, the SCC can be sure it is still finding a 
representative number of particular failures. 
Performance Indicators and goals for the Third Party Repair Centres are: 
• Reaction Time to Contact Customer <0.5 days 
• Reaction Time to Send Loan Set < 0.5 days 
• Time to Deliver faulty set to Service <5 days 
• Repair Time <5 days 
• Loan set Time <15 days 

5. 6 Aftercare 
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Figure 5-2 Third party repairs 

Aftercare is the process that allows for failures that have been detected after Design 
Release to be resolved or for improvements to be made in the product or manufacturing 
process. Aftercare contains, amongst others, the Change Process. 
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Change Meetings are a part of the Change Process. CDS has implemented these meetings 
about a year ago as a part of the Quality effort. They have greatly improved structure and 
discipline in the Change process. 
It has to be noted that since the current process of Aftercare has only been running at 
CDS for a year, for products that were produced before last year, the documentation on 
changes is different from the current form, although the Change Proposal forms remained 
the same. 

Change Proposals are intended to describe structural changes in CDS products. If 
changes are to be implemented for a limited period, or as a measure to bridge the period 
until a formal CP is written and agreed, so called interims are written. Interims mostly 
concern problems that were detected in the factory. 
Anyone in the CDS organisation can initiate a change proposal. 

The originator of a Change Proposal fills out a CP form, using the standard Philips CP 
block with numbered pages. 
On this form the following items need to be filled out: 
- What sets are impacted 
- What are the costs and investment consequences 
- What code numbers (12 NC's) are to be changed 
- Proposed introduction change 
- Description of the change 
- Reason for proposed change 
- What to do with old stock (use, rework, scrap) 
- If a new production code (WR code) is necessary 
- Who should sign off the CP 

The persons who have to sign off are: 
- Development (Electrical, Mechanical, Optical or Software depending on the content) 

Production 
Logistics 
Quality 
Safety officer in case of safety related items 
Purchasing in case the change has an impact on purchased parts 
Service in case of a change with service consequences 
Process engineering in case the change impacts the production process 

After completing the form, the originator describes which sets will be impacted by the 
change. The originator then contacts the CP contact person in Eindhoven or in Vienna. 
The contact person Checks the CP and makes sure it is complete and sends the CP form 
to his contact person counterpart. The contact person distributes the CP to those persons 
that need to sign-off. 
An example of a Change Proposal (CP) is given in Appendix I. 
Changes in the project phase before Design Release are entered into the Problem List. 
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All other changes are discussed in the weekly Change Meeting, which takes place by 
telephone conference with Eindhoven and Vienna. Participants of this Friday morning 
meeting are Production Engineering Vienna, Logistics, Process Engineering, Production, 
Project Management, Purchasing, Service, Quality and the two contact persons. The 
chairman of the Change Meeting signs off for acceptance. Chairman of the Change 
Meeting is the Aftercare Team leader. 
After sign-off the technical product documentation is updated to reflect the change and 
the documentalist writes a change note indicating the completion of the change in the 
documentation. Then the change can be implemented [Breukers, 2000]. 

It has to be noted that not all problems that are detected in Aftercare, result in a Change 
Proposal and not all Change Proposals result in an actual product or production process 
change. The reasons for this can be: 
• The change would be too complex 
• The change would be too expensive; the investments that are needed are too high 

and/or the product will not be produced for much longer 
• Logistical reasons; if certain tool has to be changed this could mean that production 

has to be halted. This would require a large amount of extra stock. 
• Solving the problem provisionally is cheaper. 
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6 Analysis 

In this chapter an analysis will be made of the problems regarding feedback on failures . 

6. 1 The Problem 
Field Calls are a very costly affair; an average field call will cost CDS aboutlllllllt. One 
third of the costs is shipment costs, one third is material costs and one third is labour 
costs. In 1999 the Field Calls costed CDS a total of abou~ 
CDS has started several initiatives to reduce the FCR. These consist for example of trying 
to eliminate the top 3 FCR causes. CDS also started the Service Competence Centre in 
order to have efficient and reliable information on Field Calls. The information from this 
SCC was not yet fully used. 
The Service department felt there was a need for a structural solution. Since the workload 
at CDS is very high, and setting up a structural solution takes a lot of time, the idea was 
introduced to ask a student to analyse the problems. 

Customers who experience a problem with their projector, call Xtrasource to get help. 
The people at Xtrasource are trained to filter calls, by asking the right questions. This 
way, simple problems can directly be solved. Most of the failures that are caused by a 
mistake of the customer or~. . customer not understanding something do not result in 
a Field Call. .._.. 
Most field calls originate fr-failure that was made somewhere in the prl'.@§AI 
developing and manufacturing a projector, for c.Mhbi@I fiA£J iii lhlbevelopment 
phase or a failure in the factory that was not detected, or from a material failure. If, for 
example, the factory has a Fall Off Rate of 20%, and there is a 90% outgoing inspection 
as shown in figure 3.2, on the previous page, 2% of all products would almost 
automatically tum into a Field Call. ... ... ~-

'~---eo_%_0K----,✓ Ov ~---n' 

Factory 
Outgoing Quality Inspection 
90% of all outgoing products 

72% checked&OK 
8% not checked&OK 

Figure 6-1 Outgoing quality inspection 

Solving a problem in a projector early in the development process is much less expensive 
than solving it when the production process has already been started, or worse, when 
products have already been sold. 
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6.1.1 Cost of Non-Quality 
The Field Call problem is often expressed in terms of the percentage of sets that have to 
be repaired within the warranty period. For a more detailed analysis, failures are divided 
into different causes of failures. This way, all causes of failure can be expressed in 
frequency and thus with some calculating in costs. It has to be noted that a certain cause 
of failure could occur only a few times, but still cost more than a failure that occurs more 
frequently. This means that it is important to know all top x failure causes both in terms 
of frequ~5,.~ and costs. 
The costs of failures are generally expressed in the total costs for service, which can be 
translated in a percflf@,e ;Q~ annual turnover. 
But a very enlightenmg way o''rlooking at costs of failures, is expressing them as the Cost 
of non-Quality [Huijben, 1999]. 

For CDS, the average Cost Of Repair for 2000 is abou,_the Factory Cost Price is 
about•-•llind the average FCR predicted for 2000 istll This means the Cost of 
Non-Quality is ■■■■■•••■lof total costs. 
As most companies have a CoNQ between 1 and 2 percent, this is not an unusual score, 
although it is rather high. 

Cost of 
9uality fo 

This means that .-f annual sales is spent on repairing failing sets. A decrease in 
this percentage means a direct increase in profit. 
The Cost of (non) Quality formula also offers the possibility to do a pareto analysis on 
individual products, or even individual causes of failures to determine which problems 
are most expensive. 
A lower Factory Cost Price would make the Cost of (Non) Quality higher. To decrease 
the Cost of (Non) Quality, it is necessary to either lower the cost of repairs or the number 
of projectors that fail. In the projector market, prices decrease very fast, this results in a 
constant pressure on Service to lower repair costs and FCR. 
The advantage of the Cost of Non-Quality approach is that it makes the importance of 
working on the reliability of a product very clear. 
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Besides the obvious Costs of (Non) Quality, there are also hidden costs of failures. 
Clients who have problems with their projector might not buy a Philips projector again. 
Damage to the CDS image could also result in a decrease in sales. 

6.1.2 Feedback on Field Calls 
Although no figures are available to prove this, it is the opinion of the people that were 
interviewed (see Appendix C), that cost reductions and quality improvements could be 
made by improving the feedback on failures. Thus, the need for improvements in 
feedback on failures is validated by intersubjectivity. Experience shows that some of the 
Field Calls could have been prevented, if there had been a better exchange of 
information. 
For example, a modification might only be made because the problem was discussed by 
coincidence at the coffee machine. 
Every new model since the 3500 model has had problems with the lamp, which flickers. 
Although this is technically a rather difficult thing to solve, if the importance of 
prevention of the problem had been made clear to project teams, maybe the problem 
would have been solved by now. 
It can even be hard to convince people for the need of an improvement, when it has 
already shown to be absolutely necessary in older models (the notorious "lamp door
problem"). 
These examples show that an improved feedback loop could improve the FCR. That is 
why it was decided that the scope of this project should be improvement of the feedback 
loop on failures. 

6.2 Analysis of available information 
In order to investigate the causes of the problem, feedback on field calls, all information 
flows were analysed in more detail. This analysis can be found in Appendix E. 
Every information flow was given a number, which is in the first column. 
The second column shows the sender and receiver of the information. 
The third column indicates the content. 
The fourth column shows the frequency of exchange of the information. 
The fifth column describes the form of the information transfer, for example a document, 
a database, an e-mail or a verbal transfer of information. 
The sixth column shows whether the information transfer is a fixed agreement (regular) 
or an irregular occurrence, like a report that is only provided when it is especially asked 
for. 
The seventh column indicates whether the transfer of information is formal, in a meeting 
or in a report, or informal, "through the grapevine", at the coffee comer. 
The MIR level, which was explained in paragraph 3.4, is given in the last column, if 
applicable. 

The information table in Appendix E shows 39 different information flows . Of these 39, 
sixteen have a MIR level I ,eight have a MIR level 2, four have a MIR level 3 and for 
eleven flows, MIR does not apply. 
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This score is not at all bad (see [Amkreutz, 2000],[Brombacher, 2000(b)]). 
The table shows that currently, most information from Service to Development (2.1) is on 
a verbal base, which means information transfer partly relies on the presence of someone 
from service. So, in other words, feedforward is on a verbal base. 
It is remarkable that although the factory uses 10 different documents to register 
information on failures, the MIR level for this information is not very high (MIR 1 ). The 
Microsoft Excel sheet that combines all information from the different documents has 
only MIR level 2. 
Of all 39 information flows, only 7 result in an entry in a database. The advantage of a 
database over a document, e-mail or verbal transmission is that information in a database 
can be retrieved much more easily. 
Also remarkable is the fact that although development receives reports on failures, which 
are called Survey Failures, from the SCC every two weeks (information flow 2.3), they 
are seldom really used. Reason for this is that although they do contain valuable 
information, the information is not in the right format for Development to be able to use 
it. 

6.3 Inventory of Bottlenecks with regard to Feedback 
In the same interviews that were held to draw up the flow charts, perceived bottlenecks 
with regard to the current feedback were discussed. These interviews were structured and 
lasted about an hour on average. 
The bottlenecks are listed below in random order. 
Please note that these bottlenecks are perceived bottlenecks, they are opinions and are not 
necessarily objective. 

► Feedback is often not received unless there is a major problem, there is not enough 
structural and frequent feedback 

► A large part of the organisation is not aware of the advantages that could be gained by 
improving feedback on failures and improving FCR 

► CDS is a young organisation and has not yet had time to develop extensive structures 
► The service department does not have the capacity to provide a structural solution for 

the feedback problems 
► Feedback info does not contain all the required parameters (e.g. runtime) 
► Feedback info is not detailed enough 
► A large part of feedback info is based on participation in meetings, if someone misses 

a meeting, there is no feedback 
► Some feedback information is never stored, so one has to rely on the memory of those 

involved 
► A lot of the feedback info is verbal and thus not retrievable 
► Feedback information is sometimes requested but not received 
► Developers prefer to work on new designs, rather than spend time on aftercare of old 

projects 
► Developers are often convinced their design is flawless, so they don't need 

information on past failures 
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► FCR is hard to predict and it only becomes clear after about a year what the FCR of a 
new projector is so FCR is not a performance indicator in the development phase 

► A lot of different systems are used to store information on failures 
► Austria has a business culture that is very different from our own. 
► Because the factory is in Vienna, it is not possible to meet somebody and ask some 

questions on short notice. 
► Feedback used to change and improve existing products is available at CDS, but it 

stops there. Feedback that can be used to improve future products is hardly available. 

6.4 Fishbone Diagram 
The problems with the current feedback loop that were mentioned earlier were analysed. 
To structure these results, a fishbone diagram, or Ishikawa diagram was used. This 
diagram shows the main causes of insufficient feedback in an orderly way. This resulted 
in five categories of problems. A lager version of Figure 6-2 is in Appendix F. 
An item in the diagram can have different sources. It can be the opinion of several of the 
people that were interviewed which is intersubjectivity, it can be the opinion of the 
researcher or it can be a theory from the literature on the subject. 
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CDS is a young organisation; it was built up from scratch since 1995. Usually, setting up 
a system for feedback on failures is not a priority in a newly developing organisation. 
Also, the initial production volumes were low, which also led to feedback on failures not 
being a high priority. 
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The service department at CDS hardly has time to solve all current problems, so there is 
no capacity left for setting up a structural solution for reducing the FCR. The Service 
department set up the SCC to gain high quality information about Field Failures, but 
information from the SCC could be used more and better. 
Most people at CDS are not aware of the advantages that could be gained by improving 
the FCR, which means that getting additional capacity for service is not very easy. 

Some departments have an internal imbalance in business drivers. 
In order to analyse business drivers at CDS, it is necessary to form a theoretical frame 
concerning these business drivers. Therefore, we take a look at some literature on 
business drivers. 
Manufacturers of high volume consumer products are currently under strong pressure. 
This pressure is the result of a competitive market where there is a conflict between four 
major business drivers: 
• Time: does the product reach the market at the required moment in time? 
• Profitability: is the difference between product cost and product sales price adequate? 
• Functionality: is the product able to fulfil its intended function? 
• Quality & Reliability: does the product fulfil customer requirements at ' all' 

customers, not only at the moment of purchasing but also during operational life of 
the product? 

That time-to-market dominates product development for high volume consumer products 
is at this moment commonly accepted. 
[Brombacher, 2000(b)] 

Availability 

Innovation 

Figure 6-3 The space defined by the three business drivers in the After Sales Process 
[Molenaar 2000) 

The set of business drivers that can be used to manage and to explain the communication 
structures in service processes is: 
• Time/Cost 
• Availability 
• Information/Innovation 
The management of the service process has to make trade-offs in the three dimensional 
space that is defined by these business drivers (see Figure 6-3).[Molenaar, 2000] 

Relevant business drivers at CDS are depicted in Appendix J. In this figure it can be seen 
that there are some conflicts in business drivers. For example, Production is driven by 
volume, whereas TQM-Production is driven by quality. Volume and quality are 
conflicting drivers, because increasing production volumes can mean sacrificing quality. 
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Also, Service Costs and Service Information are conflicting, simply because gaining 
information costs money. CDS has resolved this conflict by establishing its own repair 
centre, the SCC, which has Information as its main business drivers. This allows for all 
third party repair centres to concentrate on time and costs. 
Time-to-market and Quality are conflicting business drivers in most organisations, so 
CDS is no exception. 
In all of these conflicting business drivers, trade-offs have to be made constantly, to 
achieve an optimal result. 

6.4.2 Quality Awareness of professionals 
Developers at CDS are highly trained professionals. In developing a new product, their 
goal is to make a perfect projector. They often do not consider the possibility ofrepeating 
failures because they are convinced of the good quality of their work. This is very 
understandable because it would be strange to automatically assume that the work one is 
doing is inferior. Unfortunately, the result is that the developers are not inclined to 
consider looking at current FCR problems. Literature is available which shows that this 
kind of 'stubbornness' is a common phenomenon with professionals such as developers. 
Currently, developers are not assigned a certain amount oftime to work on aftercare of 
older products. Aftercare is not a performance indicator in development. Since they have 
to deal with deadlines on new projects, aftercare is their last priority, even more so 
because new designs are simply more fun. 

6.4.3 No structural feedforward process 
Although much of the information needed to give feedforward to development is 
available at CDS, there is no adequate feedback at the moment. The reasons for this lack 
of feedforward are that currently the information on failures is not the right format and 
not in enough detail for the developers to be able to use it in future products. Developers 
need to know what the root cause of a Field Failure is, if they have to prevent the same 
problem in future products. 
Another reason for this lack of feedforward is that after feedback on Field Failures is 
used to improve existing products, the feedback process ends. The information in the 
Aftercare process is not used for other means, although Aftercare is a very valuable 
source for information on product failures, both in the production phase and in field use. 
Until now, the structural process needed to go the extra mile after Aftercare, has not been 
designed and implemented. 

The term feedback can be a bit confusing. Feedback can mean two things. 
• Information that can be used to improve an existing product. 
• Information that can be used to improve reliability of a new product, which has not 

yet been developed. 

The process of improving existing products is called Aftercare at CDS. Feedback in 
Aftercare is information for those who have developed and built a projector about how 
this projector is performing in the market and how it can be improved. 
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In this project, however, the focus has been on providing (service) information, which 
can be used to improve new projectors. This type of information can also be called 
feedforward. 
So, feedback on failures, in this project, means information about failures in past models 
that can be used to improve future products. From now on, we will call this type of 
feedback feedforward. 

6.4.4 The required information is not available in the right format 
Since there is no company wide system for feedforward at CDS, a lot of the information 
transfer about failures is currently verbal. This has two disadvantages: the availability of 
information on failures depends on the presence of the people who have knowledge about 
failures and this information is not stored so it can not be retrieved. 
Even information that is stored is often hard to find because it might be in a certain 
document, which you would have to know to be able to find it. 
Development, the factory and service each have a certain amount of knowledge about 
failures, based on parameters that are of importance for themselves. But in exchanging 
information, other parameters might become important. These parameters are often not 
available, besides, there is no knowledge about what precisely development, the factory 
and service want to know from each other. 

6.4.5 No cross-functional transfer of information 
Development, the factory and service all use a different format to store their information 
on failures . Although they each know their own system very well, it is very difficult to 
find information in each other's system, because it is different from what one is used to. 
This way, finding certain information takes a lot of time and effort and this reduces the 
transfer of information from one party to another. The information is often not stored in a 
way that encourages people to look for it and use it, you would have to work through a 
lot of information that you don't need to get to the part that you do need. 
Development is based in Eindhoven, the factory is based in Vienna and service is based 
partly in Eindhoven and partly in Vienna. Research has shown that by increasing the 
distance between two parties by just a little, the amount of exchange of information is 
reduced drastically [Allan, 1988]. This seems logical because meetings always have to be 
planned in advance. You can't just go and ask somebody something. Although e-mail and 
the Internet can help to communicate easily, sometimes it is important to meet people 
face to face. 
Although Austria is a European country, just like the Netherlands, there are differences in 
culture. For example, in the Netherlands it is not uncommon for employees to be able to 
communicate in a very open and relaxed way with their superiors. This would be very 
uncommon in Austria, where there is a strong sense of hierarchy. These differences can 
make it difficult to communicate because to get information, you have to adapt to the 
rules. 
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7 Diagnosis 

The main question to be answered in the diagnostic phase is: 
Why is there no adequate feedforward on failures at Philips CDS? 

To answer this question, it is absolutely essential that there is a sharp and clear distinction 
between feedback to improve current products (Aftercare) and feedback to improve 
future products, which can also be called Feedforward. This project was started with the 
intention to improve feedback to improve future products, so feedforward is the focus of 
the project. This distinction is especially important since the Aftercare process at CDS 
has been structurally organised in the last year and is now fairly effective. 

The reasons for the present lack of adequate feedforward are both of an organisational 
and a technical nature. 

The main problem lies within the organisation. A large part of the organisation is not 
aware of the high costs of FCR and feedforward has not been a very high priority. 
Consequently, the capacity and the money to invest in a proper system are not available, 
and people are not encouraged by management to use information on failures. Those that 
do recognise the need for improvements in feedforward are constantly fighting 'tegen de 
bierkaai' (as we Dutch say so eloquently). 
As developers are not encouraged to check past problems, they are often not very 
interested in feedforward. 

Even if someone were to search for information on Field problems from the past, this 
would prove to be very difficult because that information is often not available, not 
detailed enough, not based on the required parameters or just hard to find. 
And even if these problems were all solved, getting information from another department 
would still be very difficult because of cultural differences, geographical barriers or 
incompatibility. 
Feedback used to change and improve existing products is available at CDS, but it stops 
there and is not used to improve future products. 
Finally, even if a perfect system were available, it would only be fully used if people 
were motivated to do so. This requires encouragement from the management, as well as a 
thorough understanding of why it is important to have feedforward. 
As long as there is no top-down approach to improving feedforward, capacity and 
funding will be lacking, and it will be very hard to achieve major improvements. 

After this diagnosis, the next step in this project is to investigate alternative solutions. 
The goal is to develop a Re-design that gives an answer, to as many of the aspects 
mentioned in the diagnosis as possible. 
Several alternatives were considered, which were combined in one Re-design. This Re
design was considered the best way to improve feedforward to developers by those 
involved. 
The Re-design is in chapter 8. 
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8 Re-Design 

In this chapter the Re-design that is the result of this graduation project will be presented. 
The method of developing and conditions for the Re-Design will be discussed as well as 
suggestions on ensuring a successful implementation of the new process. 

8.1 Method 
After the diagnostic phase, there were some preliminary ideas about the Re-design and 
what it should be like. These ideas were rather vague. Some conditions were clear. There 
should be no large investments involved and it should not add much extra pressure to the 
high workload (see 8.2). 
During a trip to the Service Competence Centre in Vienna, conditions for the Re-design 
were discussed with the Quality manager, the Service manager and the CFT supervisor of 
the project. 
The Survey Failures from the SCC are a good source for information, but these reports 
alone are not enough Change Proposals are also a valuable source of information and it 
was therefore decided that they should also be part of the Re-design. Detailed information 
about failure root causes and the need to prevent similar problems in future is essential. 
This information should be made available in the Re-design. 
An initial design was made and discussed with the Service manager, the Quality 
manager, the Quality engineer, the Service department and the Development manager. 
In conversations with these same people, drawings of the Re-design were discussed and 
altered, this gradually led to the design discussed in this chapter. 

8.2 Conditions 
The base for the Re-design is the Diagnosis in chapter 7. The Re-design will be as much 
as possible an answer to all problems that were mentioned in the diagnosis. 

Conditions for the Re-design are : 

• 

• 

• 

• 
• 

The expertise of developers has to be appreciated and respected. Developers at CDS 
are highly trained capable professionals. Underestimating their expertise would not 
only be morally wrong but would also seriously undermine functioning of the Re
design. 
The Re-design will have to fit current CDS policy. Part of the current CDS policy is 
the effort to lower organisation costs. Large investments are thus a sensitive issue at 
the moment. The Re-design will be accepted more easily if the investments involved 
are kept low. Improvements at CDS are often achieved by a Quality Improvement 
Team (QIT), connecting the Re-design to a QIT will fit current policy. 
The Re-design will work better if the new procedure does not mean a totally new way 
of working. The closer it is to the current way of working, the better it is. 
The Re-design can not require large investments 
The Re-design should not add too much to the already high workload 
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Scope and Boundaries of the Re-design: 
• Input for the Re-design will contain more than just information on Field Calls, but 

Field Calls will have to fit in the Re-design, because they were the focus of the 
project from the start and because an enormous amount of useful information can be 
gained from Field Calls. Information other than information on Field Calls will be 
included, as a result of the design, but this information was not analysed in the same 
detail. 

• The Re-design will only contain feedforward, since feedback in the sense of Aftercare 
is already provided for at CDS, in the Aftercare process. 

• Feedforward in this redesign will only be given to development. In the future the 
output of the Re-design can be broadened to include other departments, but this is not 
part of the project. 

• The Re-design will not go beyond the boundaries of the company. Third parties (e.g. 
Third Party Repair centres) will not be involved in the new processes. This will allow 
CDS to give the Re-design a trial run without having to involve others. But if the Re
design proves to be successful it should be possible to involve other parties. 

8.3 Re-Design 
In this paragraph, the redesign will be explained in detail. Some parts of the redesign are 
existing processes, some parts of the redesign are new elements that still have to be 
implemented. 
The Re-design model is in Figure 8-1. This model is divided in five numbered boxes, 
each is explained in the corresponding paragraph. A larger version of the Re-design is in 
Appendix K. In Figure 8-1 the white symbols indicate new processes. 

The Re-design is an addition to two existing processes. 
First, the Change procedure will be extended. Each Change Proposal that is discussed in 
the Change Meeting will be judged to see if it should appear on a List ofDon'ts. 
The List of Don'ts contains all (Root Causes of) failures that have to be prevented in 
future products. 
The second addition to existing procedures is that the Service department will check if 
Field Calls that do not result in a Change Proposal should appear on the List ofDon'ts. 
The Quality department will manage the List ofDon'ts. 
Only Root Causes of failures should appear on the List, which will be split up in a List of 
Mechanical and Optical Don 'ts and a List of Electric and Software Don 'ts. Optionally, 
the Lists of Don'ts can be used in FMEA sessions to add to the Risk List. 
The focus in this Re-design is on the Check and Act part of the Plan-Do-Check-Act 
cycle. 
The presence of a Root Cause on the List of Don'ts will provide a correct and effective 
possibility to act in future products 

The Re-design will be explained in detail in paragraphs 8.3.1 to 8.3.5. 
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If a problem occurs in a projector or at the production of a projector after the Design 
Release Milestone, solving the problem involves changing the projector design or the 
production process. At CDS this is done via a Change Proposal in the Change Procedure 
(see 8.3.2). 
Anyone in the CDS organisation can initiate a Change Proposal. 
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The Purchasing department often initiates a change, for example because a part is no 
longer available and has to be replaced by another part. 
Production also often initiates a change, for example because a certain way of producing 
can cause a high Fall Off Rate. 
But Changes can also come from Development, the Logistics department or anyone else 
who is involved with the product or production process. 
A change does not necessarily mean there was a problem, a possible improvement in the 
performance of the product or an opportunity to lower costs could also lead to a change. 

8.3.2 Change Procedure 
The Change Procedure was already described in detail in paragraph 5.6. 
The reason for the Change procedure to be part of the Re-design is that this procedure has 
proven to work very well. The Change procedure has led to a higher level of commitment 
and discipline regarding feedback. Changes are organised and documented carefully. 
Connecting the Re-design to the Change procedure gives the advantages of low 
investments, low addition to workload and high level of precision and documentation. 

Change Proposals (CP) are intended to describe structural changes in CDS products. If 
changes are to be implemented for a limited period, or as a measure to bridge the period 
until a formal CP is written and agreed, so called interims are written. Because these 
interims are of a temporary character, they are not part of the Re-design. 

If someone at CDS detects a problem and thinks a change is required, this originator of a 
Change Proposal fills out a CP form, using the standard Philips CP block with numbered 
pages. After completion, the CP is sent to the designated contact person of whom there is 
one in Eindhoven and one in Vienna. The contact person verifies the CP on completeness 
and sends the CP form to his contact person counterpart. The contact person distributes 
the CP to those persons that need to sign-off. 
All other changes are discussed in the weekly Change Meeting with participants of 
Production Engineering Vienna, Logistics, Process Engineering, Production, Project 
Management, Purchasing, Service, Quality and the two contact persons. The chairman of 
the Change Meeting signs off for acceptance [Breukers, 2000]. 
Changes in the project phase before Design Release are entered into the Problem List (see 
paragraph 5.3) and thus are not a part of this Re-design. 

An important and new part of the Re-design is in this phase. After a change is accepted, 
participants in the change meeting will have to decide whether that particular change is of 
importance and relevance for future products. In other words, did a problem occur that 
could happen again and thus has to be prevented in future products? To answer this 
question, several criteria are important 
• The (predicted) costs of the problem occurring in future; 
• The (predicted) frequency of the problem occurring in future products; 
• The probability of the problem occurring again in future products; 
• The relevance of the problem for future products; 
Participants in the Change Meeting are all experienced professionals. They are well able 
to use their experience and knowledge to make a decision on consequences of a problem 
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for future projects. The actual decision will often not be made on quantitative grounds, 
but on qualitative 'feelings'. 
The chairman of the Change Meeting should ask the participants in the meeting after each 
Change Proposal that is discussed whether they think it is necessary to put this item on 
the List ofDon'lts. Another option is to agree on a symbol that those who have to sign-off 
a CP will put next to their name if they think the change should lead to an addition on the 
List of Don 'ts. 
If it is decided that the problem is indeed a thing to remember, it is put on the list of 
Don 'ts. The CP in question is sent to the manager of the List of don 'ts, who will process 
it. This process is described in 8.3.5. 

8.3.3 Input from the Service Department 
The Service Competence Centre produces regular Survey Failures. An example of such a 
Survey Failure can be found in Appendix G. In these Survey Failures, a record is kept of 
all causes of failures in the field. Some field failures happen so often, are so expensive, or 
otherwise important and/or urgent, that immediate action is required. In this case, there is 
an important difference between projector types that are still being produced and 
projector types that are not produced any more. 
In the first case, both a Service solution and a change in the design or production process 
are required. In the last case, only a Service solution is required. A Service solution 
means that a solution is created for the problem. All Repair centres are notified of the 
specific problem and are instructed on how to solve it. This way the SCC can make sure 
the costs are not too excessive. 
If the design or production process have to be changed, the Service department writes a 
Change Proposal ( of which an example can be found in Appendix I) which will then be 
entered in the Change process. Writing this report (or having someone else write it) is the 
responsibility of the Service Manager. 

8.3.4 Problems detected in the SCC 

In case a product is out of production, but a problem is detected that is clearly of 
importance, because of the costs or the frequency of the problem, a decision can be made 
by the Service Manager to store the problem in the List ofDon'ts. This decision is based 
on several criteria, which have already been mentioned in 8.3.2. These criteria are: 
• The (predicted) costs of the problem occurring in future; 
• The (predicted) frequency of the problem occurring in future products; 
• The probability of the problem occurring again in future products; 
• The relevance of the problem for future products; 
The decision to place a problem on the List of Don'ts is a qualitative decision, based on 
instinct and experience. Setting quantitative criteria will not work. A safety problem, for 
example, is hard to express in figures but is still always a top priority. A problem can also 
be quite inexpensive and have a small frequency of occurrence, but it can still be 
important to avoid re-occurrence, because an important aspect of field failures is damage 
to the CDS image! 
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When the decision is made to put a problem on the List ofDon'ts, the Service Manager 
can write a small report, or have someone write this report. This report should indicate 
the expected costs of the problem in the current product, the frequency of the problem, 
the cause of the problem and if possible the root cause of the problem. An attempt to 
predict costs and frequency of a problem in a future product should also be added to the 
report. 
Finding the Root Cause of a problem can be a very difficult job. It actually means 
increasing the MIR level (paragraph 3.4) of the Survey Failures. But Root Causes are 
essential in avoiding re-occurrence. Instead of fighting a symptom, finding the Root 
Cause allows the real problem to be solved. 
The SCC will not always be able to find the Root Causes by itself. In this case, the help 
of the Aftercare team in Vienna, or the developers in Eindhoven can be required. 

8.3.5 List Management 
The Quality department manages the List ofDon'ts. This department already manages a 
similar list for Development, the Problem List (see 5.3). 
The List administrator receives Change Proposals from the Change Meeting that have to 
be entered in the List of Don 'ts. Every CP is checked on the presence of a description of 
the Root Cause of the problem. If this Root Cause description is incomplete or not 
available, the List administrator will either ask an expert to analyse the problem for its 
Root Cause or do this himself. This will increase the MIR level of a Change Proposal by 
at least one level. 
This step is essential, since feedforward should have a different level of abstraction than 
feedback. Feedback is intended to change current projectors and is therefore very detailed 
information. But for preventing a similar problem in future, it should not be remembered 
which part failed, but what causes led to a failure. 
The List administrator then summarises the Root Cause in two or three lines (if possible) 
and enters this into the List of Don'ts. With every item on the list, it must be clear where 
more extensive documentation can be found. 
Thus a General list of Don'ts is created. This list can be divided in two separate lists. One 
list will contain all Mechanical and Optical Don'ts and all Don'ts that do not fall in any 
category. The other list will contain Electrical and Software Don'ts and all Don'ts that do 
not fit in any category. 
The reason for these two separate lists is that the longer the list is, the harder it is to 
motivate developers to have a regular look on the list. And if a developer has to read half 
a page of Don 'ts that have absolutely nothing to do with their particular job, he or she 
will not be inclined to look at the rest. Software and Electrical development are two 
closely related fields, as well as Mechanical and Optical development. This division is 
therefore fairly logical. Too many separate lists would make it hard to decide which list 
to put a problem on. 

The two Lists of Don'ts will be dynamic lists. If they weren't, the lists would grow and 
grow and in a few years time they would be too long, and developers would not be 
motivated any more to use them. This means that a certain number of Don'ts has to be 
established that will be the maximum on the list. Once this number is reached, every new 
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item added on to the list means that another item has to go. This could also result in a 
new item not being put on the list, because the existing Don'ts have a higher priority. 
Items that are not relevant any more, because for example the technique they concern is 
not used any more, should be taken off the List. 
The resulting List of Don'ts will thus only contain items with a high priority. This is an 
important aspect in convincing developers of the need for prevention of problems 
occurring again and again. 
The maximum number of Don 'ts on the list will have to be decided after the List of 
Don'ts has been functioning for some time. As long as 'old' Don'ts are properly stored, 
their disappearance off the List should not be a problem. 
A guideline for the maximum number ofDon'ts on either list is somewhere between 25 
and 30. 

If experience shows, after some time, that the List of Don 'ts is not functioning properly, 
the Re-design can be extended. The two Lists of Don 'ts will be entered into the 
Development Process. They will be used at the FMEA sessions in each project. These 
FMEA sessions result in a Risk List. At the end of an FMEA sessions the Lists of Don 'ts 
will be handled item by item to assess whether and where an item should be put on the 
Risk List. This Risk List is part of the Milestone Checklist, and this way the List of 
Don'ts will indirectly become part of the Milestone Checklist. Developers will then be 
forced to use the List of Don'ts, because a Milestone can not be passed if the Milestone 
Checklist is not completed. 

In case the List of Don 'ts is not functioning to full satisfaction, it could also be 
considered to add some information to each Don't on costs and/or frequency in the past. 
This could convince people of the need to prevent similar problems in future. 

8.4 Implementation plan 
Implementation is not part of the project, making a plan for the implementation is. 
The implementation will consist of several steps: 
1) Making a List ofDon'ts, this will take some months. 
2) Presenting the List ofDon'ts to developers. 
3) Evaluating the functionality of the List of Don'ts, no sooner than after 6 to 9 months. 
4) Adjusting the Re-design. 
When discussing the implementation of the Re-design, we need to know what part of the 
Re-design is really new. After all, only the new aspects have to be implemented. 

8.4.1 What's New? 
In the Re-design as explained in paragraph 8.3 new aspects are: 
• The decision to put an item on the List ofDon'ts by the members of the Change 

Meeting (par. 8.3 .2). The report written by the Service Manager in case of a problem 
detected in the SCC that has to be put on the List ofDon'ts (par. 8.3.4) 

• The Check on availability of the Root Cause description by the List of Don'ts 
Manager (par. 8.3.5) 
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• Entry of the Root Cause to the List of Don'ts (par. 8.3.5) 
• Division of the List ofDon'ts in two separate Lists of Don'ts; one for Mechanical and 

Optical Don'ts and one for Software and Electrical Don'ts (par. 8.3.5. 
• Optional: The use of the List of Don'ts in FMEA sessions (par. 8.3.5). 
Existing processes do not stay exactly like they were. They will be slightly adapted to be 
able to fit new aspects. 

8.4.2 Implementation 
Implementation of the Re-design can start immediately. Starting point would be getting 
support and commitment from the members of the Change Meeting and the Quality 
Manager of the SCC for the Re-design. In the first few months, the List of Don'ts will not 
contain many items. Having a Brainstorm Session with the Service Manger, the SCC and 
the Quality Managers can solve this. In this session, problems from the past can be 
discussed and a selection can be made of past problems that have to be put on the List of 
Don'ts. This session, however, should not put too many problems on the List (e.g. a 
maximum of 10), otherwise, the entire List of Don 'ts will be filled with "Ouwe Koeien", 
which will not be very motivating for developers. 
However, it is clear that it will take a considerable amount of time before a useful List 
has been formed. Simply giving the Re-design a trial run of a few months will not give 
the desired results. 

8.4.3 Motivation 
After the List ofDon'ts has begun to take shape, it can be introduced to Development. 
Acceptance and motivation can be gained in several manners: 

Some Weeks Before introduction 
• In order for the Re-design to work, developers have to be encouraged to take 

reliability very serious. The best way to do this is to make the reliability of their 
designs one of their business drivers. So instead of only focussing on time to market 
and budget, the effort to improve reliability should also be part of the assessment of 
Development. One of the ways to help achieve this is to make the List ofDon'ts a 
part of the Milestone Checklists, which have proven to be a very effective way of 
managing the development process at CDS. 

• CDS has several Quality Improvement Teams (QIT's). These teams seem to be 
successful. The system used to appraise the Teams (a traffic light system, with three 
colours indicating progress) is currently working rather well and seems to be 
motivating people. Making the List ofDon'ts part of the FCR QIT team could be 
useful. This should be discussed well before introduction of the List, with 
management and the O&E manager, who co-ordinates the QIT teams. 

Introduction 
• The introduction of the List of Don'ts to developers should be a festive occasion. 

The introduction can, for example, be organised as a presentation with an attached 
"appelflappen" eating session. 
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• In the introduction presentation, the need for better Feedforward should be made clear 
to Development. Here, the Cost of (Non) Quality formula can be of help. 

• Developers are already very familiar with the Problem List (see 5.3) which is in many 
ways similar to the List ofDon'ts. Presenting the List ofDon'ts as an addition to the 
Problem List could improve acceptance. 

After Introduction 
• Putting both Lists ofDon'ts near the Coffee Machine in the Development area will 

improve exposure, maybe even start some discussions during coffee breaks! 
• Every month, a new list, on which new Don'ts are highlighted, should be sent to all 

developers. This way, everyone is always up to date on new Don'ts. 
• A nice incentive would motivate developers to take a regular look at the list; 

"appelflappen" and "vlaai" have proven to be a company-wide appreciated incentive 
at CDS. 

• It should become the responsibility of the Project Manager to make sure every 
developer working on a project, has taken the List of Don'ts into account in his or her 
design. 

• Every design should be checked for the absence ofDon'ts at Design Release. 
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9 Final Re1narks 
This final chapter presents the conclusions from the graduation projects. The first 
paragraph contains conclusions that are specifically related to the scope of the project. 
The second paragraph presents some recommendations that are related to the project, and 
the last paragraph describes some general remarks that do not necessarily relate to this 
project. 

9. 1 Conclusi'ons 
A clear distinction has to be made between Feedback as in Aftercare and Feedback as in 
Feedforward. A good understanding of the feedforward problems can only be achieved 
by understanding the difference between these two notions. 

Although all information needed to improve feedforward to developers is available at 
CDS, implicitly or explicitly, it is not used for feedforward. Information to developers 
stops after feedback/ Aftercare. 
Because all inf01mation needed for feedforward improvement is available at CDS, 
changes in the process to improve feedforward do not have to be very drastic. 

A large part of information transfer at CDS is verbally. This has some major 
disadvantages. Information is only available if the information owner is present. And 
those who are not present at meetings will not receive the information. Verbal 
information transfer is sometimes stored in Minutes of meetings. In other cases the 
information is hard to retrieve. 

The workload at CDS is tremendously high, due to time-to-market pressure and high 
sales targets. This means that although improvements are always welcome, they will 
work much better if they do not add even more pressure to the workload. The Re-design 
is therefore as time efficient as possible. 

A simple and budget friendly solution is preferred at CDS. The Re-design resulting from 
this project is such a budget friendly solution. 

Although the Re-design resulting from this project is a fairly simple solution, it offers 
some possible extensions. For example to tum the List of Don'ts into a database that 
everyone at CDS can access. 
The Re-design from this project can quite easily be extended to include other parties such 
as Marketing & Sales and Product Strategy & Planning. 

The Cost of (Non) Quality formula shows that reducing the Service costs will directly 
lead to an increase in profits. 
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9.2 Recommendations 
The first and most important recommendation is to implement the Re-design described in 
chapter 8 as soon as possible. Negotiations to have the List of Don' ts made part of the 
QIT effort can start immediately. Commitment has to be ensured from all parties 
involved, especially the Quality department and the Development department. 

Management commitment is absolutely essential for the success of the Re-design 

The List ofDon' ts could be a useful tool to inform new developers of problems that have 
occurred in the past. This could save a considerable amount of time in showing new 
employees the ropes. To achieve this the List ofDon'ts should be made part of the 
introduction program. 

In the current Survey Failures, there is a category No Fault Found (NFF) and a category 
"others". NFF means that although the client experiences a problem with a projector, the 
repair centre finds the problem is within specifications or can not find the problem. On 
investigation, the projector functions normally. There can be several reasons for a NFF to 
happen. Some useful information on this subject can be found in [Molenaar, 1999]. 
"Others" means that a problem has been found that the SCC has not been able to 
categorise. 
Both "NFF" and "Others" problems could potentially mean that the client is just not 
happy with the projector. The performance of the projector could be within CDS 
specifications but the client could be dissatisfied with these specifications. This kind of 
information is not of any use to developers. But to Product Strategy & Planning and to 
Marketing & Sales, this information could be very useful, especially if clients were 
contacted to find out why they are not satisfied with the projector. 
This information could also be of help to gain a better understanding of how clients 
actually use a projector. 

Although the Re-design from this project stays within company limits, in the future other 
parties can be involved. For example, input from Third Party Repair Centres or 
information from suppliers could be used to refine the List of Don ' ts. 

9.3 Other Remarks 
In this paragraph, some remarks can be found, that are not directly related to the project. 

✓ In this project, we have often been discussing information, and the difficulties at CDS 
in finding information. Especially finding information on the network can be a real 
challenge. The clarity of the network could be enormously improved with some 
simple measures. For example, many documents have a date in their title, at the 
moment this date is often in a dd-mm-yy format, which results in a complete chaos in 
folders. If the title contained a yyyy-mm-dd date (the year has to have four digits 
because of the Millennium), the computer would automatically organise all 
documents in chronological order. The top-down structure of the network could be 
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improved as well. And a regular check on double documents (in different folders) 
could also hdp. 

✓ CDS unfortunately has a high turnover of personnel. One of the consequences of this 
turnover is that when an employee leaves CDS, a large amount of knowledge is lost. 
This should be prevented. A very fashionable subject in Technology Management at 
the moment ils Knowledge Management. It could prove very useful to let a student 
graduate on Knowledge Management at CDS. 

✓ If a potential client searches the World Wide Web for a Philips Multi-Media 
projector, he or she could easily end up buying another brand. There is no information 
on www.Philips.com on where to buy a projector and only two Hopper types are 
displayed. The page promises more information, which never shows up on the screen! 

✓ CDS is constantly working on improving the organisation and increasing profits. 
Every employee is involved in making things better. This is remarkable because not 
every Philips business unit has this kind of mass effort to improve. 
Often, business units that perform similar in certain aspects do not recognise the need 
for change. CDS is a very young organisation that has not yet had time to structure all 
processes. As a result, there is still enough room left at CDS for entrepreneurs. The 
organisation is still flexible. 

Structure 

Entrepreneurial 
---...;....,._ __ Spirit 

-- Profits 

Age of Organisation 

Figure 9-1 Structure versus Entrepreneurial Spirit 

It could be argued that as structure increases and the entrepreneurial spirit decreases, 
first an optimum would be reached, as shown in Figure 9-1. This will be the point at 
which profits can be at their maximum. But if this process continues, the organisation 
becomes slow and heavy and there will hardly be any room left for innovation. Other 
graduation reports from students at Philips CFT seem to confirm this view (see 
[Molenaar, 1999] and [ Amkreutz, 2000]). Organisations should structure their 
processes and keep a certain entrepreneurial attitude. 

Keeping the enthusiastic spirit that CDS has now should be a priority! 
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✓ All this "vlaai" and "appelflappen" eating forms an enormous health hazard. 
Compulsory cholesterol checks are the least CDS can do to prevent victims in the 
future. But a rule against more than two people celebrating their birthday, wedding or 
new baby on the same day would also help to prevent mass heart failures at SKl ! So: 
Feedforward but don't Eatforward! 
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Appendix A DEFINITIONS 

Aftercare 

Call 

Cause 

Dead On Arri val 

Defect 

Fall Off Rate 

Field Call Rate 

Feedback 

Quality 

Reliability 

Root-cause 

Warranty Returns 

Return Rate 

Corrective maintenance for products that passed the CR Milestone 

Claim of an end-user to the service department of a company 
during the warranty period of a product because of the end-user's 
dissatisfaction with the product 

A proven reason for the existence of a defect 

Failure of product in first month after sale 

Any state of unfitness for use 

Percentage of products that is rejected during production 

Percentage of products returned by end-users during the warranty 
period ( or: % = Number of service calls divided by the exposure of 
sets in warranty) 

Information about current products that can be used to improve 
current or future products 

The ability of a product or system to fulfil its intended purpose 

The ability of a product or a system to fulfil its intended purpose 
for a certain period of time 

Major contribution to the existence of defects in case of multiple 
causes 

Returns in month 1 till 12 (24 in USA) 

Number of service calls of products produced in a certain period 
divided by the number of products produced in that period 
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Appendix B ABBREVIATIONS 

General Abbrevations 
ASP After Sales Process 
DFA Design For Assembly 
FMEA Failure Mode and Effect Analysis 
MIR Maturity Index on Reliability 
PCP Product Creation Process 
TUE Eindhoven University of Technology 

Philips Related Abbreviations 
BG Business Group 
CDS Creative Display Solutions 
CFT Centre for Industrial Technology 
CP Change Proposal 
DOA Dead On Arrival 
FCR Field Call Rate 
FOR Fall Off Rate 
IIP Intercompany Invoice Price 
IRIS International Repair Information Systems 
PCP Product Creation Process 
QIT Quality Improvement Team 
RMA Request for Material Authorisation 
SCC Service Competence Centre 

Development Process 
PRP Product Realisation Process 
CS Concept Start 
PRS Product Range Start 
CD Commitment Date 
DR Design Release 
CR Commercial Release 

Product 
PCB 
IC 
LCD 

Printed Circuit Board 
Interconnection Board 
Liquid Crystal Display 

B 



Appendix C INTERVIEW TABLE 
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Interviews 

CDS 
Ron Breukers 

ualit Mana er 
Wim Dirven 
Service 
Wim Evers 
Develo ment Mana 
Anke le Guevel 
Product Mana er 
Leopold Halmer 
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Jan Hermans 
Production En ineer 
Nicole Hermkens 
Product Mana er 
Willy Kadlec 
TQM/Service 
Johan Kole 
Pro ·ect Mana er 
Ed van Leusden 
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Jos Morres 

Pro ·ect Mana er 
Cees v.d. Nieuwenhof 
Service 
Eric van Rheden 
Marker Research Mana 
Lesley Slager 
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Martin Suurs 
Global Service Mana 
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Antoine Huijben 

Selwyn Jonker 

Kiran Varshneya 
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Appendix D FLOWCHARTS 

I . Product Plan Creation 
2. Product Development 
3. Mass Production Process 
4. Service Process 
5. Aftercare 
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2 Product Development 

SD = Standard Design 
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4 Service Process 

DOA = Dead On Arrival 
LS= Loan Set 
W = Warranty 
NW = Non Warranty 
sec = Service Competence 
Center 
TP = Third Party repair 
center 
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Appendix E INFORMATION LIST 
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Information: 

1. Code 
2. From-To 
3. Content 
4. Frequency 
5. Verbal/ document/ database/ e-mail 
6. Regular/ non-regular 
7. Formal (e.g. official meeting)/ informal (e.g. "through the grapevine") 
8. MIR level (numbers=} causes=2 analysis=3) 

1 2 3 4 5 6 7 8 

1.1 PS&P-PS&P Four years business plan 1 / 4years Documents regular Formal -
Industry and market analysis 2 I year 

1.2 All departments Several inputs for product plan 2 I year Documents Regular Formal -
-PS&P 

1.3A Service - PS&P *FCR reports (access) with data on number 2 I year Document Regular Formal 2 
of DOA's and repairs and their causes per & 

1.3B Service- projector type. Database 
Project team Causes are specified when they concern 

manufacturing errors or workmanship factory 
errors. 
*Product feedback from Xtrasource E-mail Irregular Formal 2 

*"Soft" product feedback Verbal Irregular Formal & 2 
informal 

1.4A Quality - PS&P Fall Off Rate Report 2 

1.4B Quality- Problem List 3 
Project team 



1.5 Managers - Verbal input based on all experience of Every new Verbal Regular Formal & -
Project team managers involved project & Informal 

Irregular 
1.6 Project Report on what the new product will give the Every new Document Regular Formal -

definition - customer. project 
Customer 
requirement 
specification 

1.7 Project Report on the new projector from a business Every new Document Regular Formal 1 
definition - point of view; price, numbers to be sold, project 
Business case predicted FCR . .. 

1.8A Project Plan that determines who is to work on the Every new Document Regular Formal -
definition - project, how long the project is to run etc. project 
project 
management 
plan 

1.8B Project Preliminary plans as to the organisation of Every new Document Regular Formal 
management the project project 
plan - release 
final project 
plan 

1.9 Standard design Existing building blocks that can be used to -
building blocks save time and money in developing a new 
-project product 
definition 

,f;;,. 
2.1 Several Verbal input based on memory of 4 I project Verbal Regular Formal -

departments - participants and reports of previous sessions, u 
Quality resulting in a report. Document 
Meetings 



2.2 Developers- ID, date of entry, gravity and evolution code, Every problem Database Irregular Formal 3 
Problem List source, type of problem, description of the that a developer 

problem, owner, date to be solved and date can not solve 
solved, solution. on his/her own 

2.3 Survey Failures Survey Failures from the SCC with the Every two Document Regular Formal 2 
- Development frequency of occurrence of all types of weeks 

failures 

3.1 Production - Card that identifies every individual projector Every projector Document Regular Formal 2 
Traceability with the light engine number and later on the 
card serial number. 
(Laufkarte) On this card notes are made about who 

assembled what and on failures. These cards 
are stored for eleven years after production. 

3.2 Production - List that every production-worker uses to Every shift Document Regular Formal 1 
Good/bad list note the number of good and bad projectors 

he or she has worked on. 
3.3 Assembly- List that every assembly-worker uses to note Every shift Document Regular Formal 1 

Good/bad list the number of good and bad projectors he or 
she has worked on. 

3.4 Repair - Fault List that describes which components failed, Every defective Document Regular Formal 1 
description of is used (a.o.) to measure performance of component 
defective supplier. 
components 

3.5 Repair- Fault Description of defect Every repair Document Regular Formal 1 
description 

3.6 Repair - Repair Description of every corrective action Every repair Document Regular Formal 1 
description 

3.7 High voltage Results of safety check with emphasis on Every high Document Regular Formal 1 
check-High high voltage ( check that ensures customer is voltage check 
voltage logbook not electrocuted) 

3.8 High voltage Description of problem that leads to projector Every rejected Document Regular Formal 1 
check - Safety not passing high voltage check projector 



reject form 
3.9 Random exit Description of defects with projectors that Every shift Document Regular Formal 1 

check-CUCO did not pass Customer Control 
reject report 

3.10 Random exit Report on CUCO check Every shift Document Regular Formal 1 
check-CUCO 
reporting form 

3.11 Various (before All documents that are used to register Monthly Excell Regular Formal 2 
mentioned) failures are combined to determine the FOR sheet 
documents- and its causes 
FORDB 

4.1 Xtrasource - Customer data: Every call that e-mail regular formal 1 
sec Name, address, date of purchase, serial can not be 

number solved by the 
agent 

4.2 SCC - Service Customer data: Every call that database regular formal 1 
DB Name, address, date of purchase, serial results in a 

number, repair at sec 
Agreement on replacement/ dispatch / switch 
Initial analysis of complaint 

4.3 SCC- Service Date of arrival of defective set Every repair at database regular formal 1 
DB sec 

4.4 SCC - Service Data on defect, replaced parts, costs, Every repair at database regular formal 1 
DB sec 

4.5 SCC-DOA Projectors in DOA stock, Every DOA set database regular formal 1 
DB Projectors to DOA calls replacement 

Type, serial number 
4.6 SCC- Service Loan projectors, serial number, location, Every warranty database regular formal 1 

Pool DB previous locations switch 
4.7 Service Analysis on frequency of failure causes per Every two document regular formal 2 

Database- projector type per production month weeks 
Survey Failures 



5.1 Change Proposal for a change in product design or Every proposed Document Non- Formal 3 
proposal the production process change regular 
initiator-
contact person 

5.2 Initiator- Temporary or urgent change in (sometimes) Every urgent or Document Non- Formal 3 
interim product design or (more often) production temporary regular 

process change 
5.3 Interim - CP Interim that becomes CP Interims Document Non- Formal -

initiated regular 
because of 
urgency 

5.4 Change CP that has been signed off by all involved All approved Document Non- Formal -
meeting- CP regular 
approved CP 

5.5 CP-Change CP is stored for later reference All approved Document Non- Formal -
documents CP regular 

5.6 CP - Technical CP is processed into official CDS product All approved Document Non- Formal -
documentation documentation CP regular 
changed 
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5 

lnbalance in Business 
Drivers within unit (1 ,0) 
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Young 
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Inadequate 
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failures 

I = lntersubjectivity 
L = Literature 
0 = Opinion of researcher 
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Failures LC 4031 

Failures DOA rep. sum 

Dust by DOA <1 Oh 14 0 14 
Workmanship factory 35 5 40 +1 
Accessory 6 9 15 
other manufactoring errors 15 0 15 
ICB defect 22 13 35 
DB defect 15 6 21 +1 
PSB defect 7 3 10 +1 
SSB defekt 9 2 11 
UHPdefect 6 1 7 
Other PCB failures 1 0 1 
Lamp dev. 54 34 88 +2 +1 
other material failures 36 13 49 +2 
IR board problem 4 5 9 
Lampe flickering 20 2 22 +2 
Other design errors 28 11 39 +1 
no fault found 33 5 38 
in spec 14 2 16 
other nff 4 1 5 
repair not CDS VIE 0 5 5 
Other 24 13 37 +1 

sum of errors 347 130 477 

SURVEY FAILURES LC4031 in Service Vienna 

Other Dust by 
8'¼ DOA <10h . 0 

701 
Workmanship factory 

repair not CDS VIE 10 Bo/o 
other~ Accessory 

in spec 1% 
3% 

no fault found 
8% 

Other design errors 
8% 

Lampe flickering 
5% 

R/CDS _ Service/Documents/ 
Reports/SurveyFail. . ./ 

IR board problem 
2% 

other material failures 
10% 

Failures Hopper_0400_ 1/Report LC4031 Seite 1 

Lamp dev. 
18% 

3% 

other manufactoring 
errors 

3% 
ICB defect 

7% 

DB defect 
4% 

PSB defect 

2% 
UHPdefect 

1% 

17.04.00, Schuber Christian 



Failures LC 4031 

FAILURES by DOA LC4031 
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,8% 

Lampe flickering 
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4% 

other material failures 
10% 

R/CDS _ Service/Documents/ 
Reports/SurveyFail .. ./ 
Failures Hopper_0400_ 1/Report LC4031 

WorkmanshipJactorv 
40¼ "'ccessory 

0 7% 

Seite 2 

Lamp dev. 
26% 

ICB defect 
10% 

DB defect 
5% 

PSB defect 
2% 

SSB defekt 
2% 

UHPdefect 
1% 

17 .04.00, Schuber Christian 



Failures LC 4031 

PCB FAILURES LC4031 
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R/CDS _ Service/Documents/ 
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Failures Hopper_0400_1/Report LC4031 Seite 3 

~ 
~ 

17 .04.00, Schuber Christian 



Failures LC 4031 

MANUFACTORING ERRORS 

Dust< 10h 
RC missing 
wrong RC 
alignment 
bag not new 
missing in packing 

Outfit damaged 

sum 

Workmanship Factory 

Metalspan auf Limesco 
Kabel von Ventilator streift 
Lamp Fan Steck. schlecht angesteckt 
Keyboardkabel schief montier 
Keyb. Kabel in Stecker S30 nicht fixiert; 
Keyboardkabel in S30 nicht richtig montiert , 
Geh~useb0gel verbogen Ber0hrungsschlu~ St. C 
SSB. Stecker S2 nicht eingesteckt 
SSB Pos. 5287 abgehoben 
broken Foot 
Flexikabel am SSB nicht angesteckt 
Flexikabel am Keyb. schief angesteckt 
EPROM Sockel Kontakte verbogen 0 

Stecker S94 gelockert Kabel stand unter Zug ! ! 
Stecker von Lampfan nicht ganz angesteckt , 
Ltg. Tempswitch mit Metallgehause mitgeschrauc 
Schraube im Projector 
Stecker S30 am SSB nicht geschlossen 
Versorgungskabel gequetscht Ltg. schlecht verle( *** 
Metallspan auf ICB 
Kabeln schlecht verlegt ( bogen ICB auf Cover SI" *** 
Kabel von PSB auf ICB eingeklemmt *** 
Bild stark gelblich schlecht abgeglichen 
Pin 9 von EPROM Sockel verbogen 0 

ICB Pos. 2610 abgehoben 00 

Stecker von LCD Fan nicht richtig eingerastet 
Pin 16 von EPROM Sockel verbogen 0 

Sprengring bei Fu~ fehlt 
IR Board Halterung lose 

[UHP Board defekt Trans. Unter T1 mech . beschadigt; 

sum 

R/CDS _ Service/Documents/ 
Reports/SurveyFail .. ./ 
Failures Hopper_0400_ 1/Report LC4031 Seite 4 

DOA 

14 
0 
0 
9 
1 
4 

4 

32 

1 
1 
1 
1 
2 
1 
1 
1 
1 
0 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
0 

21 

rep. sum prod. Week 

0 14 * 
5 5 9848-49-51-33 
1 1 9848 
0 9 ** 
0 1 9902 
3 7 -8(2x},9901-02-44(2x} 

9946-46 
0 4 9924-33-18-43 

9 41 

0 1 9848 
0 1 9902 
0 1 9902 
0 1 9904 
0 2 9902-08 
0 1 9903 
0 1 9849 
0 1 9903 
0 1 9901 
1 1 9848 
0 1 9917 
0 3 9915-01-45 
2 3 9923-22-46 
0 1 9915 
0 1 9923 
0 1 9922 
0 1 9924 
0 1 9915 
1 2 9939-40 
0 1 9933 
0 1 9927 
0 5 9939-36(4x} 
0 1 9941 
0 1 9940 
0 1 9933 
0 1 9943 
0 1 9944 
0 1 9945 
0 1 0004 
1 1 9948 

4 25 

17 .04.00, Schuber Christian 



Failures LC 4031 

* Dust 9844-49-50 *** seit KW 43 wird ein Kabelbinder 
9902-07(3x)-11ier das Kabel montiert Interim 100.172 
9923(2x)-50(2x)-39 

0 Losung ab 9946 
** alignment 9847-48(4x)-49-51(2x) 

9943 00 Losung ab 0003 

R/CDS _ Service/Documents/ 
Reports/SurveyFail. . ./ 
Failures Hopper_0400_ 1/Report LC4031 

13 exploded lamps from Italy 
( we don't know any serial number ) 

not included in the evaluation 

Seite 5 17.04.00, Schuber Christian 



R/CDS _ Service/Documents/ 
Reports/SurveyFail .. ./ 
Failures Hopper_0400_1/Report LC4031 

Failures LC 4031 

Seite 6 17.04.00, Schuber Christian 
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Problemlist 
ID Gra- Evo- Date Source Type Description Owner Date to be Date 

vlty lutlon Intro solved solved 

748 A 4 21-sep-99 Aerts, Marc Electronics XG20: Unacceptable flickering caused Niesten, Maarten 
by: LCcom not found an acceptable 
minimum (in B&G) 

--- ----- - - - --- - - - ---------- --------------- --·--·-- -·---- - ·-----------------···· 

749 A 4 

747 A 3 

752 A 3 

703 A 3 

753 B 3 

746 A 2 

728 A 0 

21-sep-99 Aerts, Marc Electronics XG20: Vertical crosstalk unaccetable: 
even after adjustment 

-- ------ - ·------------

21-sep-99 Schaareman, Paul Optics Rotator foils burn Schaareman, Paul 

23-sep-99 Aerts, Marc Optics XG20 not adjustable as Vblack (Blue) <O 
----- -··--

28-Jun-99 Morres, Jos Mechanics Nedap Powersupply (with 1 mm PCB) Brouwer, Bert de 
breaks during vibration test 
in the set. Probable cause to wide 
plastic bracket (bracket was special for 
1.6 mm thick PCB). Nedap supply OK 
on test jig! 

19-okt-99 Schaareman, Paul Mechanics Switching the set by pulling out the Schaareman, Paul 
power cable. The set will heat up after 
pulling out the power cable due to stop 
fan running. In upright position the heat 
is most severe and when customers 
use the set as "Pack and Go" (packed 
in the bag), there is a risk for overheat 
components. Eg. The fan. 

21-sep-99 Aerts, Marc Mechanics Hopper SV20/XG20 switches in normal Schaareman, Paul 
use caused by the temperature switch 
of 110°C(which is a to low value). 

29-jun-99 Hermans, Jan Mechanics Screw tags of top shield to weak for Vloet, Ger 
screwing the inter connect board 

Gravity: S: Safety problem Evolution: 0 Solved 

Hopper SV20/XG20 

Solution 

M Niesten will contact SE. 

lnvstlgate possible solutions: 
Add coating 
add 4th fan in lightengine 

Investigate if there are brackets for 1 
mm PCB 

Storage temperature of the fan is 70 
deg.C. Air temperature in that 
specific area is far more than 70 deg. 
C. What are consequences wrt. 
material and greasing of the fan? 
Trigger Paul for action. 

Make use of temperature switch of 
15o•c 

Problem was only with cheese hole 
frame 

MORRESJ 

Philips CDS A: Not producible 1 Solution not(yet) introduced industrially 

B: Producible with big problems 2 Solution nol(yet) evaluated 

C: Can be produced or sold with minor difficulties 3 Solution not(yet) known 
dinsdag 25 januari 2000 D: Not applicable 4 Cause unknown Page 1 of 3 



ID Gra- Evo- Date Source Type Description Owner 
vlty lutlon Intro 

719 C 0 29-Jun-99 Hermans, Jan Mechanics Hopper SV20 frame has a lot of burrs Vloet, Ger 
and grease 

·--- - -- ·--·-•·--- . -·---· - -------·--•· --·-- -
722 C 0 29-Jun-99 Hermans, Jan Mechanics Pitch of the holes in the bottom not the Vloet, Ger 

same as the pitch in the SV20 frame 
~--------·--·- ------ -------·- ---- -·---···--·--· ------- ----· 

MORRESJ Gravity: S: Safety problem Evolution: 

Phillps CDS A: Not producible 

B: Producible with big problems 

C: Can be produced or sold with minor difficulties 

dinsdag 25 januari 2000 D: Not applicable 

Date to be Date 
solved • solved 

----- ·-----·-··----

0 Solved 

Solution 

Take care that new frames will be 
free of grease and burrs 
Problem was only with cheese hole 
frame 

Problem was only with cheese hole 
frame 

1 Solution not(yet) introduced industrially 

2 Solution not(yet) evaluated 

3 Solution not(yet) known 

4 Cause unknown Page 3 of 3 



MaturityGrid Hopper SV20/XG20 

I Tota/ I 
Gravity s Safety problem 

A Producible with big problems 

2 B Can be produced or sold with minor problems 

- - -- -----·-- --------- - - --·· ·-·----- C Not applicable 

4 
- - ·- - ---·-

0 1 0 0 1 Evolution 4 Cause unknown 

3 Solution not(yet) known ------ ---- ____ ., _ __ 
-- - - - -----

0 0 0 0 0 2 Solution not(yet) evaluated 

- - - ----- · ·--- -------- Solution not(yet) introduced industrially 

0 2 8 2 12 0 Solved 

0 8 9- f 2 [ ---19 l 

Printed by morresj 25-01-2000 15:01 :21 
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