
Philips Research
100 years of patents 

and publications



Philips Research
100 years of patents 

and publications



32

Foreword

100 years of patents and  
publications from Philips Research
	
	 • Phase 1: Start and diversification (1914 - 1945)

	 • Phase 2: Autonomous research (1945 - 1970)

	 • Phase 3: Connecting to the Product Divisions (1970 - 1990)

	 • Phase 4: Becoming a front-end innovation organization (1990 - 2013)

	 • Publishing

	 • Research and IP

Historical timeline	

5

6

12

Content

1914 – 1923	 14
Patents 	 14

Publications 	 16

1924 – 1933 	 18
Patents 	 18

Publications	 20

1934 – 1943	 22
Patents 	 22

Publications	 24

1944 – 1953	 26
Patents 	 26

Publications	 28	
1954 – 1963	 32
Patents 	 32

Publications	 34	

1964 – 1973	 36
Patents 	 36

Publications	 38

1974 – 1983	 40
Patents 	 40

Publications	 42

1984 – 1993	 46
Patents 	 46

Publications	 48	
1994 – 2003	 50
Patents 	 50

Publications	 52	
2004 – 2013	 54 
Patents 	 54

Publications	 56



54

Innovation is absolutely core to what Philips is – it is  

part of our strategy, it is how we improve people’s lives,  

how we make the world healthier and more sustainable. 

Innovation is how we create superior value for our 

customers and for our shareholders. We put people at the

center of everything we do, responding to their aspirations, 

needs and desires.

Philips Research is a front-end of innovation organization 

that is a preferred co-creation partner for the Philips 

businesses and selected strategic relations. We work in 

multidisciplinary teams, and we are at the leading edge  

of core technologies that extend throughout the entire 

product portfolio of Philips, which allows the company to 

generate new businesses and real competitive advantage 

in the marketplace. We also have an extensive set of 

partnerships, because we don’t have all necessary know-

how in house. 

Our approach has led to more than a century of 

breakthrough innovations. To be able to protect our ideas, 

we have been working closely together with Philips 

Intellectual Property & Standards (IP&S) to create 

intellectual property (IP). Over many years, IP&S has 

created a large IP portfolio with world-class IP solutions  

to support the growth, competitiveness, and profitability  

of the Philips businesses. 

Moreover, since our foundation by Gilles Holst in 1914, 

publishing papers about new developments in Research 

has been a means to position ourselves as an important 

player in the world of science and technology, and 

strengthen our reputation in innovation. By doing so,  

we are able to provide scientific underpinning for our 

commercial offerings, and at the same time attract talent 

and potential partners for innovation co-creation.

With this publication, we would like to give some insights 

in the most important and impactful patents and publications 

that have been created by Philips Research over the past 

100 years. For each decade, we show the ten most-cited 

publications, as well as a few examples of patents that 

have contributed to value generation for Philips in the 

100-years’ existence of Philips Research. My special 

thanks go to Frank Toolenaar from Philips Research and 

Maaike van Velzen from Philips Intellectual Property & 

Standards who compiled and edited the material brought 

together in this booklet.

This collection presents a fascinating insight in our rich 

history – I hope you will enjoy reading it.

Henk van Houten

General Manager Philips Research

January 2014

Foreword
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alignment with business priorities. He organized colloquia 

in which famous physicists (such as Ehrenfest, Einstein, 

and Pauli) shared their latest insights with the scientists 

of the lab. Holst also stimulated publications in academic 

journals as an independent and open forum for judging 

the lab’s scientifi c output. Holst also hoped that a strong 

reputation as a serious scientifi c research institute would 

attract good scientifi c university graduates. 

At the same time, Holst also stimulated that the outcomes 

of research were profi table for the company. Scientists were 

expected to submit ideas for patents (white cards), which 

were judged by Holst himself before submission to the 

 Patent department. In 1936, Holst also created a special 

journal, the Philips Technisch Tijdschrift (with translations 

in English, French and German), to answer the increasing 

number of enquiries for data and particulars of Philips pro-

ducts and also to make contacts with the engineering world. 

Phase 2: Autonomous research 
(1945 - 1970)
After the Second World War, Philips created separate 

 product divisions with their own development laboratories, 

next to the corporate Research organization. Under Hendrik 

Casimir, one of the most visible successors of Holst, a trend 

developed to incorporate some of the forefronts of science 

into the research program of Philips Research, instead of 

just relying on contacts with academic institutions. 

Casimir saw science and technology develop in a spiral in 

which technology uses scientifi c results, but with a time 

As a corporate Research organization, Philips Research 

has always been fl exible in adapting to the demands of 

the time and to the strategy of Philips as can be seen in 

the several overviews that have been published on previ-

ous occasions 1,2,3,4,5. In 1994, Marc de Vries5 distinguished 

three distinct phases in the way Philips Research handled 

challenges in the then 80 years of its existence. We want 

to summarize his assessments and expand to 2013 with a 

fourth phase, with special attention to publications. 

Phase 1: Start and diversification 
(1914 - 1945)
In the early 20st century, technological developments 

 became more and more dependent on scientifi c know-

ledge6, especially in the fi elds of chemical technology and 

electricity, which led to the foundation of corporate 

 scientifi c laboratories at companies such as General 

 Electric (1900), Dupont (1902), Siemens (1905), AT&T 

(1910), Marconi (1912), and Philips (1914). Such laboratories 

typically were responsible for three types of tasks: (1) quality 

control for existing production processes, (2) knowledge 

acquisition for innovation and improvement of products or 

processes, based on existing science, and (3) acquisition 

of new knowledge that may result in new products.

Gerard Philips viewed research as a means of reducing 

costs in the production of incandescent lamps. On the 

other hand, Gilles Holst, the founder of the Research 

 organization, aimed at understanding as well as 

 controlling materials and processes. The main tasks 

at the Natuurkundig Laboratorium in its early years were 

lag, while science uses technology without such a time 

lag. He advocated that a research environment should 

exist within an industry to foster both science and techno-

logy. Researchers in such an environment should be given 

considerable freedom and be encouraged to communica-

te and share their fi ndings in journals and at professional 

meetings. Fundamental research became a particular task 

as a cradle for creating future options for the company. 

Conversion into devices and systems was seen as the 

 responsibility of the development labs at the Product 

 Divisions (PDs). In such an environment, publishing was 

seen as important output and source of pride. 

However, also during this period the Natuurkundig Labora-

torium did make some very important contributions which 

created very profi table products for Philips. One example 

is the Plumbicon, a pickup tube for television cameras, 

which was an innovation that every company in the 

 television broadcasting business had to use to remain 

compatible. Another success was LOCOS (LOCal Oxidation 

of Silicon), a silicon process technology to create local 

 silicon-dioxide areas on silicon to insulate the individual 

MOS transistors from each other. In the IC world of the 

1980s, no company could ignore LOCOS. Both innovations 

generated signifi cant value for Philips through use in 

 products and licensing. 

Phase 3: Connecting to the Product 
Divisions (1970 - 1990)
Around 1970 the post-war economic boom ended and 

the world began to face successive crises. This aff ected 

twofold: understanding the physics of the half-watt lamp, 

and experimenting with new light sources. Until 1923 there 

were really only two scientists (Holst and Oosterhuis), but 

that number grew fast when the lab began contributing to 

the diversifi cation of Philips from light bulbs to other types 

of vacuum tubes. 

Gas discharge lamps were the fi rst products beyond 

 incandescent light bulbs, followed closely by X-ray tubes 

such as the Metalix, a compact X-ray tube developed by 

Bouwers. This research can be considered as the basis 

of the later Medical Devices / Healthcare division. The 

 development of radio tubes both for receiving and trans-

mission purposes led to the fabrication of radios, which 

formed the basis of Consumer Electronics and various 

Professional Electronics divisions.

Research into magnetic ceramic ferrite materials started 

in in the 1920s, as an essential material in loudspeakers 

for radios. This led to applications in dynamos and in the 

fi rst rotary shaver. Two basic material inventions were 

 developed around WWII, (ferro-magnetic) Ferroxdure and 

(soft-magnetic) Ferroxcube, which after 1950 was to be 

applied widely in coil cores for various products. Other 

companies became very interested in using these mate-

rials and Philips was thus able to obtain Bell’s transistor 

knowledge via a patent cross license. 

Holst wanted to have researchers with excellent scientifi c 

reputations. To achieve this, he created a culture in which 

researchers felt free to do high-level scientifi c and techno-

logical research – with management ensuring appropriate 

100 years of patents 
and publications from 
Philips Research
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 realized that this does not necessarily mean becoming 

more open – a clear strategy was needed on what type 

of widely available knowledge should be sourced from 

outside, what could be shared in joint research, and what 

should be kept fully controlled. Confi dentiality therefore 

became much more explicit, which led to a decrease in 

focus on external publications.

Publishing
The policy on publishing has long been characterized 

by the 4th rule of Holst (as recorded by Casimir in 19697): 

Let them publish and take part in scientific activities. In 

the  regulations of Research it was stated explicitly that it 

was in the fi rst place the responsibility of the researcher 

what, where, and how to publish. Over the years, authors 

were encouraged to submit manuscripts for external 

publica tion, after approval via an internal review round. 

In this internal approval process, two (‘peer’) colleagues 

and the patent department evaluate the quality of and the 

absence or presence of patentable material in the manus-

cript. With this input the department head then makes the 

fi nal decision about submission to a journal or conference.

Recently, the policy has been reformulated from a more 

focused strategic perspective: 

Publishing is a means to position ourselves as an im portant 

player in the world of science and technology, strengthen 

our reputation in innovation, attract talent, provide scienti-

fic underpinning for our commercial  off erings, and support 

external cooperation and the  innovative image of Philips.

Publishing is still seen as a quality benchmark when 

 papers from Philips Research are accepted by top-rate 

journals and conferences, but: 

External publishing is not a right of the employee, but it 

should be supporting the overall objectives of Philips 

 Research in co-creating meaningful innovation.

In the end, industrial researchers simply must focus on 

helping bring new products onto the market, leading to 

profi table growth of the company.

companies by recurrent stagnation periods that forced 

them to reorganize to maintain effi  ciency, which for Philips 

coincided with strongly increasing competition from Japan. 

From the early 70s the notion grew that insights from 

the marketplace might be more important for industrial 

breakthroughs than basic research. Casimir’s successor 

Pannenborg stated already in 19722 that attention should 

shift from technology push to market pull – Research 

should be oriented towards converting scientifi c deve-

lopments into Philips products rather than in exploring 

new scientifi c fi elds. This resulted into a rapid termination 

of whole areas of research (Stirling motor, biology, futuro-

logy, solar cells, pollution) – and an increased focus 

on programs that were aligned with the business units’ 

scope and strategies. The development of digital optical 

storage on disc during this period can be considered as 

one of the major breakthroughs in the consumer electro-

nics area. On the basis of its broad research capabilities 

Philips - together with Sony - launched the compact disc 

in 1979. Due to the close co-operation with a partner 

like Sony and with the music industry, this success was 

extended to other formats.

The research on magnetic tape recording led to the highly 

successful Compact Cassette. The invention of the V2000 

video-recording system lost against the competing VHS 

format, and a profi table business was created in the latter 

format. The core competency in mechanics and optics 

 also led to the creation of a wafer stepper, laying the 

basis for ASML. Other leading work on electron micro-

scopy (SEM, TEM) eventually led to the ground-breaking 

business position of FEI.

As Philips over time became a more focused business, 

global competitiveness increased, and because of the 

urgent need to cut costs and increase effi  ciency and 

 eff ectiveness, it was realized that a next step was needed 

to ensure strong mutual commitment between Research 

and the Product Divisions.

Consequently in 1989 the Research budget was split into 

corporate (long-term) and contract-funded (with fi nancing 

provided by the Product Divisions).  

Statistics on publications from 
Philips Research
Since the fi rst paper by Lely and Hamburger in 19148, pu-

blications have been meticulously recorded and collected 

in printed Registers, which contain the data of the publi-

cations, clustered on author’s names and on subject. See 

Table 1 for the publication volume over the fi rst 54 years. 

Table 1 Registers with data of publications from Philips Research 

Eindhoven between 1914 and 1968. The R-numbers refer to 

 publications in Philips journals.

After 1968, the publications of the ‘sister laboratories’ in 

other countries were included, each with their own report 

types and numbering system. Between 1973 and 2012 

around 18,000 publications are found – see Fig 1 for the 

numbers per year 10. 

If we compare the outputs of diff erent corporate organiza-

tions (see Figure 2) – Philips is not that diff erent from 

others – most show a gradual increase with a decline in 

recent years. The exception is Samsung that seems to be 

investing heavily in publishing. 

It is diffi  cult to determine the impact that publications 

from Philips (Research) have had on the business of 

Phase 4: Becoming a front-end 
 innovation organization (1990 - 2013)
In the mid-1990s Philips decided to concentrate on 

high-volume electronics, including semiconductors, 

 displays, audio and TV, mobile phones, and data storage. 

However, towards 2000 it became clear that the company’s 

position in many of these fi elds was not tenable, due to 

rapid price erosion, and the emerging fi erce competition 

from Korean and Chinese industry. As a result, components 

and semiconductor divisions as well as the display, audio 

and television activities were divested. From that point 

 onwards, there was increasing focus on healthcare,  lighting 

and consumer products in the area of health and well-

being – catering to unmet needs related to  signifi cant 

 macro-economic and societal trends. In the Healthcare 

sector, a position was built in home healthcare next to the 

hospital franchise. In Lighting, focus was on the disruptive 

replacement of lamps by LEDs, and on the digitization of 

the industry, with LED lamps becoming part of the Internet 

of Things. In Consumer Lifestyle the focus shifted to do-

mestic appliances, personal care, and well-being products. 

For Research, this meant a massive reorientation on new 

fi elds of expertise – re-using as much as possible world- 

class competencies like signal and image processing, 

 optics, and miniaturization. But new competencies 

 needed to be added, from psychology to bio-molecular 

engineering and clinical sciences, data analytics, and 

 service engineering.  

In terms of ways of working, it was realized that it was 

not enough to have close contacts with the technical 

community in Philips’ business sectors. The whole process 

from idea generation to production should be a close 

cooperation between R&D, strategy, business manage-

ment, and marketing. Research needed to become a 

‘co-creation partner’ of the businesses, with a focus on 

the front end of innovation, but extending into product 

development for the more disruptive types of innovation. 

This required a change in culture and competency profi les 

in the Research organization.

Open Innovation received much more attention as well. 

However, although this might seem paradoxical, it was 

Figure 1 Publication totals from Philips Research9, data from 

Web of Science

Register Years Publications

1 1914-1935 1-1000

2 1935-1951 1001-2000; R1-R171

3 1951-1961 2001-3000; R175-R425

4 1961-1968 3001-4000; R426-R655
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1  Veertig jaren research; natuurkundig laboratorium der N.V. 

 Philips’ gloeilampenfabrieken, Philips Eindhoven 1955

2  K. Boersma – Inventing structures for industrial research:

 a history of the Philips Nat.lab. 1914-1946, Aksant 2002

3 H.B.G. Casimir – An anthology of Philips research; (1891-1966), 

Philips 1966

4  Unsere Forschung in Deutschland  I-IV, Philips Aachen 1964, 

1972, 1980, 1988

5  Marc J. de Vries – 80 Years of research at the Philips 

 Natuurkundig Laboratorium 1914-1994

6  A. Sarlemijn and P. Kroes – Between science and technology, 

North Holland, 1990

 Philips. Unlike patents that impact is rarely if ever direct – 

although this may change in the future as publications 

 underpinning professional (medical) claims will become 

more important. Of course, enhancing the image of Philips 

in the scientifi c community, and using that also as a 

 means to attract top talent, is priceless. 

We would like to give some insights in the most important 

and impactful publications in the 100-years existence of 

Philips Research. We have chosen citation data as objective 

criterion, but we are well aware that the citation behavior 

has rapidly changed over time. Therefore we have chosen 

to search for the top 10 most-cited publications per deca-

de. From two of these papers we show the abstract or 

 opening part and one or two characteristic fi gures. 

This collection presents a fascinating insight in our rich 

history. 

Figure 2 Publication output of several corporate organizations

Research and IP
Over many years, Philips Intellectual Property & Standards 

(IP&S) has worked closely with Research to create 

 intellectual property (IP). IP&S has created a large IP 

portfolio with world-class IP solutions to support the 

7  H.B.G. Casimir – Phlips Res. Repts 24, 161-167 (1969)

8  D. Lely, L. Hamburger – Z. Anorg. Allgemeine Chemie 87, 

 209-228 (1914)

9  Searching for addresses containing “philips res*” or “philips 

 forschung*” or “philips nat*” or limeil-brévannes or briarcli� .

10  As the publication data have never been converted into a 

 practical database, it is unfortunately not possible to give 

 yearly � gures on output volumes before 1973. From Web of 

 Science this is possible after 1973 when they began to add 

 address data to their records. For the � rst 60 years between 

1914 and 1973 we had to identify the most important authors 

from the Registers and then check these names for citations.

growth, competitiveness, and profi tability of the Philips 

 businesses. 

Philips’ IP portfolio currently comprises approximately 

59,000 patent rights of which a signifi cant part derives 

from activities in Research. In 2012, Philips registered 

 approximately 1,500 patents, the majority of which relate 

to the growth sectors of healthcare and well-being. 

Through IP, the Philips businesses are enabled to grow, 

enter new markets, and increase competitive strength 

and profi tability.

The IP portfolio has increased profi tability of the Philips 

businesses in many of its activities ranging from television 

to healthcare. In addition to value created in the Philips 

businesses, the IP portfolio has been used to generate 

 licensing income. In the early years of the 21st century, 

Philips started large licensing programs, e.g., on the audio 

cassette, LOCOS technology for semi-conductor industry, 

and optical recording/DVD and Blu-ray. These programs 

have made a signifi cant contribution to Philips’ profi t 

over the years. 

This collection gives examples of patents that are part of 

the portfolio that generated value for Philips. The patents 

in this collection originate from Philips Research. The full 

IP portfolio is composed of inventions generated in 

 Research, the Philips businesses, and obtained by 

 acquisition of IP or entire companies.

The list includes IP that covers products sold by the Philips 

businesses and IP that is part of larger licensing programs. 

Although a fully quantitative value determination for IP is 

diffi  cult, we defi ned several components that contribute 

to value generation through IP. These components include 

direct revenue from licensing agreements and the con-

tribution made by IP to the profi t generated by the other 

Philips businesses.  

Real value generation with IP usually starts several years 

after the fi ling of the patent applications and their publication 

18 months later. Therefore, we also included a few patents 

of the most recent decade to show their potential for value 

generation. 
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The publications in this book are derived from the "Web of 

Science core collection" by Thomson Reuters and this book 

only includes a selection of peer-reviewed articles from 

12,000 most renowned scientifi c journals and 150,000 

 conference proceedings. A publication was considered for 

inclusion if at least one of the authors has a Philips affi  liation. 

Other publications created by Philips Research (such as 

scientifi c books and publications in newspapers, etc.) were 

left out of the selection criteria. Nevertheless, it is important 

to stress that these publications were also crucial to the 

 reputation of Philips Research as a thought leader. Here, we 

would like to give special mention to “Simulated Annealing 

and Boltzmann Machines”, by E. Aarts and J. Korst (4,400 

 citations according to Google Scholar) and “The new every-

day” by E. Aarts and S. Marzano (353 citations according to 

Google Scholar). 
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1914 – 1923

Patents

Patents and IP have always been important in 

Philips. The first Philips Research patent dates 

back from June 11 1914, when Gilles Holst filed 

a patent on a new incadescent projection lamp. 

It was granted in 1918.  

 

In 1921, Philips started its own IP  department. 

In the next chapters you’ll see examples of 

 valuable patents and publications per decade.

G Holst
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1914 – 1923

Publications

1  Über die Anregungs- und Ionisierungsspannungen  

 von Neon und Argon und ihren Zusammenhang   

 mit en Spektren dieser Gase

 GL Hertz

 ZEITSCHRIFT FÜR PHYSIK 18, 307-316 (1923)

 Times Cited: 48

2  Over de electrische geleiding in gassen

 G Holst; E Oosterhuis

 PHYSICA  1, 78-87 (1921)

 Times Cited: 47  

3  Über Trennung von Gasgemischen durch Diff usion 

 in einem strömenden Gase

 GL Hertz

 ZEITSCHRIFT FÜR PHYSIK 19, 35-42 (1923)

 Times Cited: 47 

4  The sparking potential of gasses

 G Holst; E Oosterhuis

 PHILOSOPHICAL MAGAZINE 46, 1117-1122 (1923)

 Times Cited: 38  

5  Ein neues Verfahren zur Trenning von Gasgemischen  

 durch Diff usion

 GL Hertz

 PHYSIKALISCHE ZEITSCHRIFT 23, 433-434 (1922)

 Times Cited: 37 

6  Experimentelle Untersuchungen über die Wärmeleit 

 fähigkeit der Gase. I

 S Weber

 ANNALEN DER PHYSIK  54, 325-356 (1917)

 Times Cited: 34 

7  Experimentelle Untersuchungen über die 

 Wärmeleitfähigkeit der Gase. II

 S Weber

 ANNALEN DER PHYSIK 54, 437-462 (1917)

 Times Cited: 32 

8  Untersuchungen über das Gleichgewicht von 

 Flüssigkeit und Dampf des Systems Argon-Stickstoff 

 G Holst; L Hamburger

 ZEITSCHRIFT FÜR PHYSIKALISCHE CHEMIE 91, 

 513-547 (1916)

 Times Cited: 31 

9  Unikristallijn wolfraam

 AE van Arkel

 PHYSICA 3, 76-87 (1923)

 Times Cited: 26 

10  Herstellung der Elemente Thorium, Uran, 

 Zirkon und Titan

 D Lely; L Hamburger

 ZEITSCHRIFT FÜR ANORGANISCHE UND 

 ALLGEMEINE CHEMIE 87, 209-228 (1914)

 Times Cited: 22 10  The fi rst published paper from Philips Research:   D Lely et al. – Herstellung der Elemente Thorium, Uran, Zirkon und Titan

1  GL Hertz – Über die Anregungs- und Ionisierungs-spannungen von Neon und Argon und ihren Zusammenhang mit den  Spektren 

dieser Gase

GL Hertz
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1924 – 1933

Patents

1  Pentode

 G Holst; BDH Tellegen

 US Patent 1.945.040 (1926)

1  G Holst; BDH Tellegen – Pentode 2  A Bouwers – X-ray tube  

2  X-ray tube

 A Bouwers

 US Patent 1.893.759 (1927)

3  Amplifi er

 K Posthumus

 US Patent 1.996.830 (1928)

4  Strapper Magnetron

 K Posthumus

 US Patent 2.103.638 (1933)

A Bouwers K Posthumus
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Publications

1924 – 1933

1  Der Niedervoltbogen 

 MJ Druyvesteyn 

 ZEITSCHRIFT FÜR PHYSIK 64, 781-798 (1930)

 Times Cited: 597 

2  Über die Stromung sehr verdunnter Gase durch   

 Rohren von beliebiger Länge

 P Clausing 

 ANNALEN DER PHYSIK  12, 961-989 (1932)

 Times Cited: 407 

3  On relaxation-oscillations. I

 B van der Pol

 PHILOSOPHICAL MAGAZINE 2,  978-992 (1926)

 Times Cited: 369 

4  Forced oscillations in a circuit with    

 non-linear resistance

 B van der Pol

 PHILOSOPHICAL MAGAZINE 3, 65-80 (1927)

 Times Cited: 362 

5  The heartbeat considered as a relaxation-oscillation  

 and an electrical model of the heart

 B van der Pol; J van der Mark

 PHILOSOPHICAL MAGAZINE 6, 763-775 (1928)

 Times Cited: 318 

6  Über die Strahlformung bei der Molekularstromung

 P Clausing 

 ZEITSCHRIFT FÜR PHYSIK 66, 471-476 (1930)

 Times Cited: 190 

7  Frequency demultiplication

 B van der Pol; J van der Mark

 NATURE 120, 363-364 (1927)

 Times Cited: 186 

8  Über den Zusammenhang zwischen

 Deformationsvorgang und Rekristallisationstextur  

 bei Aluminium

 WG Burgers; exper. PC Louwerse

 ZEITSCHRIFT FÜR PHYSIK 67, 605-678 (1931)

 Times Cited: 160 

9  Über Ionisation durch metastabile Atome

 FM Penning 

 NATURWISSCHENSCHAFTEN 15, 818 (1927)

 Times Cited: 147 

10  Darstellung von reinem Titanium-, Zirkonium-, 

 Hafnium- und Thoriummetall 

 AE van Arkel; JH de Boer

 ZEITSCHRIFT FÜR ANORGANISCHE UND 

 ALLGEMEINE CHEMIE 148, 345-350 (1925)

 Times Cited: 146 

1  MJ Druyvesteijn - Der Niedervoltbogen

5  B van der Pol; J van der Mark - The heartbeat considered as a relaxation-oscillation and an electrical model of the heart

B van der Pol

FM Penning
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1934 – 1943

Patents

1  High pressure mercury vapour lamp

 C Bol; W Ellenbaas; HJ Lemmens

 US patent 2.094.694 (1934)

2  Rectifying device

 FM Penning

 US Patent 2.182.736 (1936)

1  C Bol; W Ellenbaas; HJ Lemmens – High pressure mercury vapor lamp 4  A Horowitz; A van Dam – Philishave rotary electric shaver

3  Permanent Magnet

 GB Jonas

 US Patent 2.295.082 (1938)

4  Philishave rotary electric shaver

 A Horowitz; A van Dam

 US Patent 2.308.920 (1939)

5  Electron Discharge Device

 JH de Boer

 US Patent 2.159.946 (1939)

6  Ferroxcube

 JL Snoek

 US Patent 2.452.529 (1941)

C Bol

A Horowitz

HJ Lemmens
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1934 – 1943

Publications

1  The London - van der Waals attraction between 

 spherical particles 

 HC Hamaker 

 PHYSICA  4, 1058-1072 (1937)

 Times Cited: 1884 

2  Electronic conduction of magnetite (Fe3O4) and its  

 transition point at low temperatures

 EJW Verwey 

 NATURE 144, 327-328 (1939)

 Times Cited: 671 

3  Electronic conductivity and transition point of 

 magnetite (Fe3O4)

 EJW Verwey

 Physica 8, 979-987 (1941)

 Times Cited: 616 

4  Mechanism of electrical discharges in gases of 

 low pressure

 MJ Druyvesteyn; FM Penning

 REVIEWS OF MODERN PHYSICS 12, 87-174 (1940)

 Times Cited: 427 

5  Eff ect of small quantities of carbon and nitrogen on  

 the elastic and plastic properties of iron

 JL Snoek 

 PHYSICA 8, 711-733 (1941)

 Times Cited: 425 

6  Cation arrangement in a few oxides with crystal    

 structures of the spinel type 

 EJW Verwey; JH de Boer

 RECUEIL DES TRAVAUX CHIMIQUES DES PAYS-BAS 55,  

 531-540 (1936)

 Times Cited: 268 

7  The non-linear theory of electric oscillations

 B van der Pol.

 PROCEEDINGS OF THE INSTITUTE OF RADIO 

 ENGINEERS 22, 1051-1086 (1934)

 Times Cited: 264 

8  Die Glimmentladung bei niedrigem Druck zwischen  

 koaxialen Zylindern in einem axialen Magnetfeld

 FM Penning 

 PHYSICA 3, 873-894 (1936)

 Times Cited: 248 

9  Semi-conductors with partially and with completely  

 fi lled 3d-lattice bands

 JH de Boer; EJW Verwey

 PROCEEDINGS OF THE PHYSICAL SOCIETY 49,   

 59-71 (1937)

 Times Cited: 230 

10  Heat dissipation of parallel plates by free convection

 W Elenbaas 

 PHYSICA 9, 1-28 (1942)

 Times Cited: 220 

11  The propagation of radio waves over a fi nitely   

 conducting spherical earth  

 B van der Pol; H Bremmer     

 PHILOSOPHICAL MAGAZINE 171, 817-834, (1938)

 Times Cited: 27

1  HC Hammaker – The London - van der Waals attraction between spherical particles

3  EJW Verwey – Electronic conduction of magnetite (Fe3O4) and its transition point at low temperaturesHC Hamaker JL Snoek
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1944 – 1953

Patents

1  Vorrichtung zur Verstaerkung kleiner Spannungen  

 mit einer elektrischen Entladungsroehre

 AJW Overbeek

 DE 809220c1 (1944)

2  BDH Tellegen – Gyrator 6  MC Teves; T To – X-ray image intensifi er tube

2  Gyrator

 BDH Tellegen

 US Patent 2.647.238 (1947)

3  L-Cathode

 HJ Lemmens; MJ Jansen; R Loosjes

 US Patent 2.543.728 (1947)

4  Deltamodulation

 JF Schouten; F de Jager; JH Greefkes

 US Patent 2.662.118 (1948)

5  Ferroxdure

 JJ Went; GW van Oosterhout; EW Gorter

 US Patent 2.762.777 (1950)

6  X-ray image intensifi er tube

 MC Teves; T Tol

 US Patent 2.757.293 (1951)BDH Tellegen
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1944 – 1953

Publications

1  On the attraction between two perfectly 

 conducting plates

 HBG Casimir 

 PROC KONINKLIJKE NEDERLANDSE AKADEMIE VAN  

 WETENSCHAPPEN 51, 793-795 (1948)

 Times Cited: 1946 

2  The infl uence of retardation on the London - 

 van der Waals forces 

 HBG Casimir; D Polder

 PHYSICAL REVIEW 73, 360-372 (1948)

 Times Cited: 1554 

3  Ferromagnetic compounds of manganese with 

 perovskite structure

 GH Jonker; JH van Santen

 PHYSICA 16, 337-349 (1950)

 Times Cited: 1350 

4  On the dispersion of resistivity and dielectric constant  

 of some semiconductors at audio frequencies

 CG Koops 

 PHYSICAL REVIEW 83, 121-124 (1951)

 Times Cited: 817 

5  Physical properties and cation arrangement of 

 oxides with spinel structures. I:  Cation arrangement  

 in spinels

 EJW Verwey; EL Heilmann

 JOURNAL OF CHEMICAL PHYSICS 15, 174-180 (1947)

 Times Cited: 605 

6  On Onsager’s principle of microscopic reversibility

 HBG Casimir

 REVIEWS OF MODERN PHYSICS 17, 343-350 (1945)

 Times Cited: 547 

7  Physical properties and cation arrangement of   

 oxides with spinel structures. II: Electronic conductivity

 EJW Verwey 

 JOURNAL OF CHEMICAL PHYSICS 15, 181-187 (1947)

 Times Cited: 494 

8  Magnetic compounds with perovskite structure III:  

 Ferromagnetic compounds of cobalt

 GH Jonker; JH van Santen

 PHYSICA 19, 120-130 (1953)

 Times Cited: 420 

9  Controlled-valency semiconductors

 EJW Verwey; PW Haaijman; FC Romeijn;   

 GW van Oosterhout

 PHILIPS RESEARCH REPORTS 5, 173-187  (1950)

 Times Cited: 387 

10  The eff ective permeability of mixtures of solids

 D Polder; JH van Santen

 PHYSICA 12, 257-271 (1946)

 Times Cited: 330 

1  HBG Casimir - On the attraction between two perfectly conducting plates

8  GH Jonker et al. - Ferromagnetic compounds of manganese with perovskite structure

HBG Casimir

EJW Verwey
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1954 – 1963

Patents

1  Gallium emitter

 LJ Tummers; PW Haayman

 US Patent 3.078.397 (1954)

2  Cathode-Ray Tube

 J Haantjes; GJ Lubben

 US Patent 2.866.125 (1954)

4  JA Haringx; EA Muijderman; H Rinia – Spiral groove bearing 6  EF de Haan; PPM Schampers; JHN van Vucht – Plumbicon

3  Deplistor

 OW Memelink

 US Patent 3.081.404 (1958)

4  Spiral groove bearing

 JA Haringx; EA Muijderman; H Rinia

 US Patent 3.154.353 (1960)

5  Colour beam splitter

 H de Lang; G Bouwhuis

 US Patent 3.202.039 (1960)

6  Plumbicon

 EF de Haan; PPM Schampers; JHN van Vucht

 US Patent 3.372.056 (1963)

G Bouwhuis

EF de Haan

JA Haringx
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1954 – 1963

Publications

1  Relations between the concentrations of   

 imperfections in crystalline solids 

 FA Kröger; HJ Vink

 SOLID STATE PHYSICS 3, 307-435 (1956)

 Times Cited: 1034 

2  Ferrites

 J Smit; HPJ Wijn

  PHILIPS TECHNICAL LIBRARY, 373 pages (1959)

 Times Cited: 1032 

3  Topotactical reactions with ferrimagnetic oxides 

 having hexagonal crystal structures. I

 FK Lotgering

 JOURNAL OF INORGANIC AND NUCLEAR   

 CHEMISTRY 9, 113-123 (1959)

 Times Cited: 974 

4  Experimental and theoretical study of the domain  

 confi guration in thin layers of BaFe12O19

 C Kooy; U Enz,

 PHILIPS RESEARCH REPORTS 15 (1), 7-29 (1960)

 Times Cited: 658 

5  Saturation magnetization and crystal chemistry of  

 ferrimagnetic oxides

 EW Gorter 

 PHILIPS RESEARCH REPORTS 9 (4), 295-320 (1954)

 Times Cited: 453 

6  Magnetic compounds with perovskite structure .4:  

 Conducting and non-conducting compounds

 GH Jonker 

 PHYSICA 22, (8), 707-722 (1956)

 Times Cited: 422 

7  Ferromagnetic resonance absorption in BaFe12O19,  

 a highly anisotropic crystal

 J Smit.; HG Beljers

 PHILIPS RESEARCH REPORTS 10 (2), 113-130 (1955)

 Times Cited: 419 

8  On the permeation of hydrogen and helium in 

 single crystal silicon and germanium at elevated   

 temperatures

 A van Wieringen; N Warmoltz

 PHYSICA  22 (10), 849-865  (1956)

 Times Cited: 418  

9  Dislocations in the diamond lattice

 J Hornstra

 JOURNAL OF PHYSICS AND CHEMISTRY OF SOLIDS 5,  

 129-141 (1958)

 Times Cited: 410 

10  Correlation factors for diff usion in solids

 K Compaan; Y Haven

 TRANSACTIONS OF THE FARADAY SOCIETY 52 (6),   

 786- 801 (1956)

 Times Cited: 393  

1  FA Kröger et al. - Relations between the concentrations of imperfections in crystalline solids

5  EW Gorter - Saturation magnetization and crystal chemistry of ferrimagnetic oxidesK Compaan
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1964 – 1973

Patents

1  LOCOS

 E Kooi

 US Patent 3.970.486 (1967)

2  Charge transfer device

 K Teer; FLJ Sangster

 US Patent 3.621.283 (1968)

1  E Kooi – LOCOS 4  G Bouwhuis – Optical Recording

3  Image sensor

 LJM Esser; G Lock

 US Patent 4.807.005 (1971)

4  Optical Recording

 G Bouwhuis

 US Patent 3.956.582 (1972)

5  Optical VLP record

 P Kramer; K Compaan; RFK Forsthuber

 US Patent 4.041.530 (1972)

6  Integrated injection logic (I2L)

 CM Hart; A Slob

 US Patent 4.056.810 (1972)

7  Fluorescent lamps

 J Verstegen

 US Patent 3.937.998 (1973)

E Kooi

CM Hart

A Slob
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1964 – 1973

Publications

1  Controlled nucleation for regulation of particle-size  

 in mono-disperse gold suspensions 

 G Frens

 NATURE - PHYSICAL SCIENCE 241, (105),    

 20-22 (1973)

 Times Cited: 3585  

2  Internal Refl ection Spectroscopy    

 (Google Books, Library of Congress)

 NJ Harrick

 INTERSCIENCE (New York, 1967)

 Times Cited: 1791  

3  Energy transfer in oxidic phosphors

 G Blasse

 PHILIPS RESEARCH REPORTS 24 (2), 131-144 (1969)

 Times Cited: 512 

4  Reversible room-temperature absorption of large  

 quantities of hydrogen by intermetallic compounds

 JH van Vucht; FA Kuijpers; HCA Bruning

 PHILIPS RESEARCH REPORTS 25 (2), 133- 140 (1970)

 Times Cited: 510  

5  Some aspects of semiconducting Barium Titanate

 GH Jonker

 SOLID STATE ELECTRONICS 7 (12), 895-903 (1964)

 Times Cited: 495 

6  Electronegativity parameter for transition-metals -  

 Heat of formation and charge-transfer in alloys

 AR Miedema

 JOURNAL OF THE LESS-COMMON METALS 32 (1),   

 117-136 (1973)

 Times Cited: 451 

7  Small-polaron versus band conduction in some   

 transition-metal oxides

 AJ Bosman; HJ van Daal

 ADVANCES IN PHYSICS 19 (77), 1-117 (1970)

 Times Cited: 358 

8  Investigation of some Ce3+-activated phosphors

 G Blasse; A Bril

 JOURNAL OF CHEMICAL PHYSICS 47 (12), 5139-5145   

 (1967)

 Times Cited: 335  

9  New compounds with perovskite-like structures 

 G Blasse

 JOURNAL OF INORGANIC AND NUCLEAR CHEMISTRY   

 27 (5), 993-1003 (1965)

 Times Cited: 284  

10  A stagnant layer model for epitaxial growth of   

 silicon from silane in a horizontal reactor 

 FC Eversteyn; PJW Severin; CHJV Brekel; HL Peek

 JOURNAL OF THE ELECTROCHEMICAL SOCIETY 117 (1),  

 925- 931 (1970)

 Times Cited: 267  

1  G Frens - Controlled nucleation for regulation of particle-size in mono-disperse gold suspensions

4  JH van Vucht et al. – Reversible room-temperature absorption of large quantities of hydrogen by intermetallic compoundsG Frens

G Blasse
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1974 – 1983

Patents

1  Fluorescent lamp with glasswool

 J Hasker

 US Patent 4.163.169 (1974)

2  Wafer stepper alignment system

 G Bouwhuis; TF Lamboo

 US Patent 4.251.160 (1976)

3  Data disc with pregroove

 WJ Kleuters; GB Gerritsen; JJ Verboom

 US Patent 4.363.116 (1978)

4  Compact HG discharge lamp

 GA Wesselink; H Roelofs; HM van Bommel

 US Patent 4.260.931 (1978)

5  Cold cathode

 G van Gorkom; A Hoeberechts

 US Patent 4.303.930 (1979)

6  MR

 LF Feiner

 US Patent 4.354.157 (1979)

7  Integrated FM-receiver

 W Kasperkovitz

 US Patent 4.426.735 (1979)

8  Compact disc error correction

 LB Vries et al.

 US Patent 4.413.340 (1980)

9  Coding, decoding, optical storage

 H Schutte; APMM Moelands

 US Patent 4.689.740 (1981)

10  Compact disc modulation code

 Schouwhamer-Immink et al.

 US Patent 4.501.000 (1981)

11  Solid State circuit

 RJ van de Plassche

 US Patent 4.439.739 (1981)

12  Natural Motion

 SL Tan; L van de Polder; G de Haan; F Vreeswijk

 US Patent 4.625.230 (1983)

2  G Bouwhuis; TF Lamboo - Wafer stepper alignment system

3  WJ Kleuters; GB Gerritsen; JJ Verboom – Data disc with pregroove

G van Gorkum

LF Feiner
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1974 – 1983

1  New class of materials - Half-metallic Ferro magnets

 RA de Groot; FM Mueller; PG van Engen; KHJ Buschow

 PHYSICAL REVIEW LETTERS 50, (25), 2024-2027    

 (1983)

 Times Cited: 1,529 

2  Cohesion in alloys - Fundamentals of 

 a semi-empirical model

 AR Miedema; PF Dechatel; FR de Boer

 PHYSICA B & C 100 (1), 1-28 (1980)

 Times Cited: 965 

3  Intermetallic compounds of rare-earth and   

 3d transition-metals

 KHJ Buschow

 REPORTS ON PROGRESS IN PHYSICS 40 (10),    

 1179-1256 (1977)

 Times Cited: 805 

4  Dynamics of fi lm growth of GaAs by MBE from   

 RHEED observations

 JH Neave; BA Joyce; PJ Dobson; N Norton

 APPLIED PHYSICS A - MATERIALS SCIENCE &   

 PROCESSING 31 (1), 1-8 (1983)

 Times Cited: 753 

Publications

5  Model predictions for the enthalpy of formation   

 of transition-metal alloys. II

 AK Niessen; FR de Boer; R Boom; PF de Châtel;   

 WCM Mattens; AR Miedema

 CALPHAD - COMPUTER COUPLING OF PHASE   

 DIAGRAMS AND THERMOCHEMISTRY 7 (1), 51-70   

 (1983)

 Times Cited: 746 

6  Columnar microstructure in vapor-deposited   

 thin-fi lms

 AG Dirks; HJ Leamy

 THIN SOLID FILMS 47 (3),  219-233 (1977)

 Times Cited: 531 

7  Heat of formation of solid alloys

 AR Miedema; R Boom; FR de Boer

 JOURNAL OF THE LESS-COMMON METALS 41 (2),   

 283-298 (1975)

 Times Cited: 512 

8  The Wigner distribution - A tool for time-frequency  

 signal analysis. I: Continuous-time signals

 TACM Claasen; WFG Mecklenbrauker

 PHILIPS JOURNAL OF RESEARCH 35 (3), 217-250   

 (1980)

 Times Cited: 497 

9  Measurements of band gap narrowing in Si bipolar  

 transistors

 JW Slotboom; HC de Graaff 

 SOLID-STATE ELECTRONICS 19 (10), 857-862 (1976)

 Times Cited: 449 

10  Heat of formation of solid alloys. II

 AR Miedema

 JOURNAL OF THE LESS-COMMON METALS 46 (1),   

 67-83 (1976)

 Times Cited: 435 

1  R de Groot et al. - New class of materials - Half-metallic Ferro magnets

2  AR Miedema et al. – Cohesion in alloys - Fundamentals of a semi-empirical model

AR Miedema



1914, Philips NatLab on 4th floor at Emmasingel, EIndhoven 1964, Philips launches its first color TV

2012, Philips hue, interactive lighting concept, controllable via smart device
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1984 – 1993

Patents

1  NMR with permanent magnet

 H Zijlstra

 US Patent 4.695.802 (1984)

2  Solid State circuit

 RJ van de Plassche

 US Patent 4.831.379 (1985)

3  IC, Audio transmission

 RJ Sluyter et al.

 US Patent 4.932.061 (1985)

4  HD-MAC

 F Vreeswijk; J van der Meer; H Begas; TI Trew

 US Patent 5.043.810 (1988)

5  MR

 D Kunz; KG Bomsdorf; JS Wieland

 US Patent 4.924.183 (1988)

6  Audio/video coding. AC3, MPEG. Copy code on   

 information carrier

 G Lokhoff ; R Roth; W Raaymakers

 US Patent 5.060.219 (1988)

7  UHP Lamp

 HE Fischer; H Hörster

 US Patent 5.109.181 (1988)

8  Method of determining spectral distribution of  

 nuclear magnetization in a limited volume,   

 and device for performing the method

 KGH Bomsdorf; D Kunz; JS Wieland

 US Patent 4.924.183 (1988)

9  Electrochemical cell   

 PHL Notten

 European patent EP408118 (1989)

10  Flat X ray detectors

 U Schiebel; H Wieczorek; N Conrads

 US Patent 5.132.541 (1990) 

 US Patent 5.184.018 (1990)

11  Video Coding

 W de Haan; J van der Meer

 US Patent 5.740.310 (1990)

12  Video coding; variable length coding as used in 

 JPEG and MPEG

 P Vogel

 German Patent 4.336.101 (1993)

13  Display

 D Broer; J Lub

 US Patent 5.506.704 (1993)

4  FWP Vreeswijk; J van der Meer; HW Begas; TI Trew - HD-MAC

5  D Kunz; KG Bomsdorf; JS Wieland - MRU SiebelF Vreeswijk



48 4949

1984 – 1993

1  Quantized conductance of point contacts in a   

 two-dimensional electron-gas

 BJ van Wees; H van Houten; CWJ Beenakker; 

 JG Williamson; LP Kouwenhoven; D van der Marel

 PHYSICAL REVIEW LETTERS 60 (9), 848-850 (1988)

 Times Cited: 2,074 

2  Matching properties of MOS transistors

 M JM Pelgrom; ACJ Duinmaijer; APG Welbers

 IEEE JOURNAL OF SOLID-STATE CIRCUITS 24 (5),  

 1433-1440 (1989)

 Times Cited: 1,165 

3  Dielectric properties of fi ne-grained barium titanate  

 ceramics

 G Arlt; D Hennings; G de With

 JOURNAL OF APPLIED PHYSICS 58 (4), 1619-1625 (1985)

 Times Cited: 983 

4  Quantum transport in semiconductor nanostructures

 CWJ Beenakker; H van Houten

 SOLID STATE PHYSICS - ADVANCES IN RESEARCH  

 AND APPLICATIONS 44, 1-228  (1991)

 Times Cited: 892 

5  Theory of Coulomb-blockade oscillations in the   

 conductance of a quantum dot

 CWJ Beenakker

 PHYSICAL REVIEW B  44 (4), 1646-1656  (1991)

 Times Cited: 889 

Publications

6  Line width dependence of radiative exciton lifetimes  

 in quantum-wells

 J Feldmann; G Peter; EO Göbel; P Dawson; K Moore;  

 C Foxon; RJ Elliott

 PHYSICAL REVIEW LETTERS 59 (20), 2337-2340    

 (1987)

 Times Cited: 727 

7  Experimental investigations of organic molecular  

 nonlinear optical polarizabilities. I: Methods and   

 results on benzene and stilbene derivatives

 LT Cheng; W Tam; SH Stevenson; GR Meredith;   

 G Rikken; SR Marder 

 JOURNAL OF PHYSICAL CHEMISTRY 95 (26), 

 10631-10643 (1991)

 Times Cited: 614 

8  Refl ection high-energy electron-diff raction   

 oscillations from vicinal surfaces - A new approach  

 to surface-diff usion measurements

 JH Neave; PJ Dobson; BA Joyce; Jing Zhang

 APPLIED PHYSICS LETTERS 47 (2), 100-102 (1985)

 Times Cited: 610 

9  Electron counting model and its application to island  

 structures on molecular-beam epitaxy grown GaAs  

 (001) and ZnSe (001)

 MD Pashley

 PHYSICAL REVIEW  40 (15), 10481- (1989)

 Times Cited: 518 

10  Experimental investigations of organic molecular  

 nonlinear optical polarizabilities. II: A study of   

 conjugation dependences

 LT Cheng; W Tam; SR Marder; AE Stiegman;   

 G Rikken; CW Spangler

 JOURNAL OF PHYSICAL CHEMISTRY 95 (26),   

 10643-10652 (1991)

 Times Cited: 495 

1  BJ van Wees et al. - Quantized conductance of point contacts in a two-dimensional electron-gas

2  MJM Pelgrom et al. - Matching properties of MOS transistors

H van Houten CWJ Beenakker
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1994 – 2003

Patents

1  MPEG subband coding

 LM van de Kerkhof; AWJ Oomen

 US Patent 5.661.755 (1994)

2  Optical Storage

 J Braat; G Vos

 US Patent 5.732.065 (1995)

3  3D

 C van Berkel; JA Clarke

 US Patent 6.064.424 (1996)

4  X-ray imaging method involving a series of images  

 from diff erent perspectives

 EPA Klotz; RH Koppe; J Op de Beek

 US Patent 5.978.439 (1997)

5  SSL, from optics to color conversion and controls

 MD Pashley; TM Marshall

 US Patent 6.127.783 (1998)

6  Information storage (DVD, CD)

 JAHM Kahlman; CPMJ Baggen; LMGM Tolhuizen;

 ME van Dijk et al.

 US Patent 6.367.049 (1998)

7  Transmission, UMTS, LTE

 TJ Moulsley

 US Patent 7.403.513 (1998)

8  IC, Audio transmission

 RJ Sluijter; AJ Gerrits et al.

 US Patent 6.772.114 (1999)

9  Video retrieval of MPEG compressed sequences   

 using DC and motion signatures

 MS Abdel-Mottaleb; N Dimitrova

 US Patent 5.870.754 (1999)

10  OLED

 H Huiberts; L Mourier; P van de Weijer; 

 C Liedenbaum; M van Delden

 US Patent 7.227.313 (2000)

11  Interventional X-ray Stentboost

 R Florent; L Nosjean; P Lelong

 US Patent 7.289.652 (2001)

12  Ambilight

 T Overes; A Flettermann; E Diederiks; E Meinders;  

 E van Lier; RH Peters; JH Eggen

 European Patent 1.379.082 (2002)

3  C van Berkel; JA Clarke - 3D

10  H Huiberts; L Mourier; P van de Weijer; C Liedenbaum; M van Delden - OLED

R Florent N Dimitrova

JN Huiberts C Liedenbaum
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1994 – 2003

1  Two-dimensional charge transport in self-organized,  

 high-mobility conjugated polymers

 H Sirringhaus; PJ Brown; RH Friend; MM Nielsen; 

 K Bechgaard; BMW Langeveld-Voss; AJH Spiering; 

 RAJ Janssen; EW Meijer; P Herwig; DM de Leeuw

 NATURE 401 (6754), 685-688 (1999)

 Times Cited: 2,223 

2  Optical-properties of manganese-doped nanocrystals  

 of ZnS

 RN Bhargava, Rn; D Gallagher; X Hong; A Nurmikko

 PHYSICAL REVIEW LETTERS 72 (3), 416-419 (1994)

 Times Cited: 1,263

3  Optical multimode interference devices based on  

 self-imaging - Principles and applications

 LB Soldano; ECM Pennings

 JOURNAL OF LIGHTWAVE TECHNOLOGY 13 (4),   

 615-627 (1995)

 Times Cited: 933 

4  Low-cost all-polymer integrated circuits

 CJ Drury; CMJ Mutsaers; CM Hart; M Matters;   

 DM de Leeuw

 APPLIED PHYSICS LETTERS 73 (1), 108-110 (1998)

 Times Cited: 625 

Publications

5  Synthesis and growth of ZnO nanoparticles

 EA Meulenkamp

 JOURNAL OF PHYSICAL CHEMISTRY B 102 (29),    

 5566-5572 (1998)

 Times Cited: 589 

6  Measurement of absolute photoluminescence   

 quantum effi  ciencies in conjugated polymers

 NC Greenham; IDW Samuel; GR Hayes; RT Phillips;  

 YARR Kessener; SC Moratti; AB Holmes; RH Friend

 CHEMICAL PHYSICS LETTERS 241 (1-2), 89-96 (1995)

 Times Cited: 572 

7  Stability of n-type doped conducting polymers and  

 consequences for polymeric microelectronic devices

 DM de Leeuw; MMJ Simenon; AR Brown;   

 REF Einerhand

 SYNTHETIC METALS 87 (1), 53-59 (1997)

 Times Cited: 532 

8  Solution-processed ambipolar organic fi eld-eff ect  

 transistors and inverters

 EJ Meijer; DM de Leeuw; S Setayesh; 

 E van Veenendaal; BH Huisman; PWM Blom;   

 JC Hummelen; U Scherf; TM Klapwijk

 NATURE MATERIALS 2 (10), 678-682 (2003)

 Times Cited: 477 

9  Electron and hole transport in poly(p-phenylene  

 vinylene) devices

 PWM Blom; MJM deJong; JJM Vleggaar

 APPLIED PHYSICS LETTERS 68 (23), 3308-3310    

 (1996)

 Times Cited: 477 

10  Molecular beam deposited thin fi lms of pentacene  

 for organic fi eld eff ect transistor applications

 CD Dimitrakopoulos; AR Brown; A Pomp

 JOURNAL OF APPLIED PHYSICS 80 (4), 2501-2508   

 (1996)

 Times Cited: 456 

1  H Sirringhaus - Two-dimensional charge transport in self-organized, high-mobility conjugated polymers

2  RN Bhargava - Optical-properties of manganese-doped nanocrystals of ZnSDM de Leeuw
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2004 – 2013

Patents

1  Airfl oss

 B Gottenbos; JJM Janssen; MKJ de Jager; A Cense; 

 PC Duineveld; JW Hayenga; WA Bryant; MJ Dekker

 US Patent 2009/0017423 (2004)

2  Ultrasound Beamforming

 JL Robert; M Burcher; C Cooley; K Thiele; B Robinson

 US Patent 8.137.272 (2006)

3  Magnotech – Handheld diagnostics

 MWJ Prins; PJW van Lankveld;  AHJ Immink

 US Patent 8.237.434 (2007)

4  Initialising of a system for automatically selecting

 content based on a user’s physiological response

 J Westerink; M van der Zwaag

 US Patent 8.306.981 (2008)

4  MWJ Prins; PJW van Lankveld; AHJ Immink - Magnotech – Handheld diagnostics1  B Gottenbos; JJM Janssen; MKJ de Jager; A Cense; PC Duineveld etc. - Airfl oss

MWJ Prins J Westerink
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2004 – 2013

1  Flexible active-matrix displays and shift registers  

 based on solution-processed organic transistors

 GH Gelinck; HEA Huitema; E van Veenendaal;   

 E Cantatore; L Schrijnemakers; JBPH van der Putten;  

 TCT Geuns; M Beenhakkers; JB Giesbers;   

 BH Huisman; EJ Meijer; E Mena Benito;    

 FJ Touwslager; AW Marsman; BJE van Rens;   

 DM de Leeuw

 NATURE MATERIALS 3 (2), 106-110 (2004)

 Times Cited: 625 

2  Electrowetting: From basics to applications

 F Mugele; JC Baret

 JOURNAL OF PHYSICS - CONDENSED MATTER (28),   

 R705-R774  (2005)

 Times Cited: 518 

3  Inkjet printing of polymers: State of the art and   

 future developments

 BJ de Gans; PC Duineveld; US Schubert

 ADVANCED MATERIALS 16 (3), 203-213 (2004)

 Times Cited: 476 

Publications

4  Low-cost and nanoscale non-volatile memory   

 concept for future silicon chips

 MHR Lankhorst; BWSMM Ketelaars; RAM Wolters

 NATURE MATERIALS 4 (4), 347-352 (2005)

 Times Cited: 460 

5  Gate insulators in organic fi eld-eff ect transistors

 J Veres; S Ogier; G Lloyd; DM de Leeuw

 CHEMISTRY OF MATERIALS 16 (23), 4543-4555    

 (2004)

 Times Cited: 440 

6  Variable-focus liquid lens for miniature cameras

 S Kuiper; BHW Hendriks

 APPLIED PHYSICS LETTERS 85 (7), 1128-1130 (2004)

 Times Cited: 411 

7  Carbazole compounds as host materials for triplet  

 emitters in organic light-emitting diodes: Tuning the  

 HOMO level without infl uencing the triplet energy in  

 small molecules

 K Brunner; A van Dijken; H Börner;    

 JJAM Bastiaansen; NMM Kiggen; BMW Langeveld

 JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 126,  

 (19), 6035-6042 (2004)

 Times Cited: 328 

8  High-performance solution-processed polymer   

 ferroelectric fi eld-eff ect transistors

 RCG Naber; C Tanase; PWM Blom; GH Gelinck;   

 AW Marsman; FJ Touwslager; S Setayesh;   

 DM de Leeuw

 NATURE MATERIALS 4 (3), 243-248 (2005)

 Times Cited: 326 

9  Nanowire-based one-dimensional electronics

 C Thelander; P Agarwal; S Brongersma; J Eymery;  

 LF Feiner; A Forchel; M Scheffl  er; W Riess;   

 BJ Ohlsson; U Gösele; L Samuelson

 MATERIALS TODAY 9 (10), 28-35 (2006)
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