07/0:52195 A1 |V 00 0 O 0

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f 11”11

52 IO O OO O O

International Bureau

(43) International Publication Date
10 May 2007 (10.05.2007)

(10) International Publication Number

WO 2007/052195 Al

(51) International Patent Classification:
HO05B 37/02 (2006.01)

(21) International Application Number:

PCT/IB2006/053959
(22) International Filing Date: 27 October 2006 (27.10.2006)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
05110230.9 1 November 2005 (01.11.2005) EP

(71) Applicant (for all designated States except US): KONIN-
KLIJKE PHILIPS ELECTRONICS N.V. [NL/NL];
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL).

(72) Inventors; and

(75) Inventors/Applicants (for US only): DEURENBERG,
Peter, H., F. [NL/NL]; c/o Prof. Holstlaan 6, NL-5656 AA
Eindhoven (NL). DE MOL, Eugen, J. [NL/BR]; c/o Prof.
Holstlaan 6, NL-5656 AA Eindhoven (NL).

(74) Agents: ROLFES, Johannes, G., A. et al.; Prof. Holst-
laan 6, NL-5656 AA Eindhoven (NL).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

[Continued on next page]

(54) Title: A CONTROLLER FOR A VARIABLE COLOR LIGHTING SYSTEM

1

X BB X

LDy LD,

LD3

LDn

Controller 3

4

5

(57) Abstract: A controller (3), for a variable color lighting system (1) comprising a plurality of lighting devices (LLD;.,), the con-
& troller (3) comprising means (10) for receiving a request (S;) for an output color to be emitted by the variable color lighting system
(1), and communication means (12) adapted to send control signals (C;, C,) indicative of the request to at least one of the lighting
devices (I.D1_,), thereby enabling emission of the output color. The controller (3) further includes processing means (13) adapted to
access data indicative of color gamuts (G;, G,) of at least two of the lighting devices (1.D;, L.D,), and determine a color emission

capability (G, based on the accessed data.



WO 2007/052195 A1 |0 DA 000 0T 0000 0

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



10

15

20

25

WO 2007/052195 PCT/IB2006/053959
1

A controller for a variable color lighting system

The present invention relates to a controller for a variable color lighting
system, a control system including such a controller and a variable color lighting system.
The invention further relates to a method for controlling color output of a

variable color lighting system.

A current trend in lighting is that light is more and more used for creating an
atmosphere rather than for simple illumination. Lighting solutions suitable as “atmosphere
providers” need to be capable of emitting light of different colors as well as being variable in
intensity (dimmable). Ideally, such lighting solutions should be variable over the entire color
triangle (for example in the xy-plane of the CIE XYZ-system) perceptible by a human eye. In
reality, however, a color variable lighting solution can span only a part of the color triangle.
For a particular color variable lighting solution, this part of the color triangle is referred to as
the color gamut of the lighting solution. Moreover, different lighting solutions generally have
different color gamuts.

For a variable color lighting system constituted by a group of adjustable
lighting devices, it is desirable to be able to individually control the lighting devices as well
as to be able to control the group as a whole.

In order to enable user control of such a variable color lighting system in the
form of a group of adjustable lighting devices, a control system having a suitably designed
user interface should be provided.

In WO 02/061330 one such control system is disclosed, wherein an
illumination spectrum is presented to the user and the user is allowed to select desired colors
for illumination of a content of a swimming pool. Signals are then transmitted from the
control system to light sources in order to produce the selected color.

The control system according to WO 02/061330 appears, however, not to be
capable of handling a situation where several different lighting devices, having different
color gamuts are to be controlled through the user interface. With the control system

disclosed in WO 02/061330, the user may unintentionally select a color, which can be
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emitted by some of the connected light sources but not by others. This may lead to
undesirable illumination effects.
For alleviating the above problems connected with prior art, there is thus a

need for an improved control system for a variable color lighting system.

In view of the above-mentioned and other drawbacks of prior art, a general
object of the present invention is to provide an improved control system for a variable color
lighting system and a variable color lighting system comprising such a control system.

A further object of the present invention is to enable control of a variable color

lighting system comprising lighting devices having non-identical color gamuts.

According to a first aspect of the invention, these and other objects are
achieved by a controller, for enabling user control of a variable color lighting system
comprising a plurality of lighting devices, the controller comprising means for receiving a
request for an output color to be emitted by the variable color lighting system, and
communication means adapted to send control signals indicative of the request to at least one
of the lighting devices, thereby enabling emission of the output color, wherein the controller
further includes processing means adapted to access data indicative of color gamuts of at
least two of the lighting devices, and to determine a color emission capability based on the
accessed data.

A “lighting device” should, in the context of the present application, be
understood as a device capable of emitting visible light. A lighting device may comprise one
or several light-sources and may be adjustable in intensity and/or color.

The “color emission capability” of the variable color lighting system is the
capability of the variable color lighting system to emit variably colored light. This capability
may, for example, be illustrated as a certain area in a chromaticity diagram, such as an xy-
diagram in the CIE XYZ-system.

The communication means may be configured to send signals to at least one of
the lighting devices by means of wired or wireless communication.

Data indicative of color gamuts of lighting devices included in the lighting
system may be accessed from the lighting devices or from a memory, which may be local or

remote to the controller.
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Through the provision of a controller according to the invention, a user may be
guided to select an output color, which the variable color lighting system is capable of
emitting. Thereby, unwanted color variations among the lighting devices comprised in the
variable color lighting system may be avoided.

The controller according to the present invention is especially useful for
situations when the variable color lighting system to be controlled comprises different types
of lighting devices, such as light-emitting diode (LED) based and fluorescent-based lighting
devices potentially having rather different color gamuts. The controller of the invention is,
however, also useful for handling differences among lighting devices of the same type due to
different manufacturing conditions or operational conditions etc. An additional effect
obtained by means of the controller according to the present invention is that the
determination of the color emission capability may be updated following changing conditions
of the variable color lighting system, such as changes in which lighting devices are connected
to the controller and/or the condition of the connected lighting devices. These updates may be
performed automatically, without user intervention.

The controller according to the present invention may advantageously
comprise means for providing a signal indicative of the color emission capability of the
variable color lighting system.

Such a signal may, for example, be presented to a user via a user interface in a
control system. Alternatively, the signal may be used in the control system to automatically
adapt a user request to the color emission capability of the variable color lighting system.

Through the provision of a signal indicative of the color emission capability of
the variable color lighting system, a user may be given clear guidance to which colors are
available and how various configurations of the lighting system potentially yield different
color emission capabilities. Unwanted color variations may thereby be avoided.

According to one embodiment of the controller according to the present
invention, the communication means may further be adapted to receive signals from the at
least two lighting devices, and the data indicative of the color gamuts of the at least two
lighting devices may be accessed through the communication means.

By accessing color gamut data from lighting devices through the
communication means, a plug-and-play lighting system may be realized. Upon adding a new
lighting device to the variable color lighting system or replacing a lighting device with
another, color gamut data may be accessed by the controller. Thereby, an updated

determination of a modified color emission capability of the variable color lighting system
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may automatically be performed following a modification of the lighting system.
Additionally, a signal indicative of this modified color emission capability may be provided
to the user.

Preferably, the controller according to the invention may further include a
memory configured to store data indicative of the determined color emission capability.

Through the provision of a memory for storage of data indicative of the color
emission capability of the variable color lighting system, color gamut data may be accessed
from the lighting devices a very limited number of times. Following such an access, the color
emission capability may be determined and the relevant data may be stored in the provided
memory.

For example, color gamut data may be accessed at times such as following
initial installation, upon modifications of the variable color lighting system and at regular
predetermined intervals.

Obviously, the accessed color gamut data may be stored in the memory in
addition to or instead of the data indicative of the color emission capability of the lighting
System.

Advantageously, the processing means may further be adapted to de-saturate
an out-of-gamut request.

Even though a signal indicative of the color emission capability of the variable
color lighting system may be provided, a user may be allowed to request a color beyond this
color emission capability. Such a request is here referred to as an “out-of-gamut request”.

In order to handle such an out-of-gamut request in an acceptable manner, the
processing means may be adapted to de-saturate the requested color to a color point within
the color emission capability of the variable color lighting system. Such a de-saturation or
approximation may be performed by, in a chromaticity diagram, linearly translating the
requested color point towards a suitable point within the color gamut of the variable color
lighting system.

De-saturation may also be performed locally in the lighting devices comprised
in the lighting system.

According to one embodiment of the controller according to the present
invention, the color emission capability of the variable color lighting system may be
determined by forming a section of the color gamuts of the at least two lighting devices.

Through the determination of the color emission capability in this way, a color

emission capability may be indicated, which is accessible to all of the at least two lighting
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devices. Thereby, it is ensured that light at a requested color within the indicated color
emission capability can be emitted by these lighting devices. Such a color emission capability
may be formed by the section of all of the lighting devices comprised in the lighting system
or of a sub-group of lighting devices.

According to another embodiment of the controller according to the present
invention, the color emission capability may be determined by forming a union of the color
gamuts of the at least two lighting devices. In this way, the color gamut of the variable color
lighting system typically becomes bigger than that of the individual lighting devices
comprised in the lighting system. Hereby, light of colors covering a large area of the
chromaticity diagram may be emitted by the lighting system by intentionally selecting
lighting devices with at least partly complementary color gamuts.

The controller according to the present invention may advantageously be
included in a control system, for enabling user control of a variable color lighting system,
further comprising input means adapted to enable the user to input a request for an output
color to be emitted by the variable color lighting system.

The control system may further include indication means configured to
indicate to the user a color emission capability of the variable color lighting system.

The indication means may, for example, include a display, such as a computer
display or a small LCD-display, differently colored indicators, a printed color chart, or
combinations thereof.

The user input means may, for example, be provided in the form of one or
several actuators, such as buttons, touch-pads, sliders or knobs. The user input means may be
separated from, or integrated with the indication means. The user input means may further
include computer connected input means, such as a keyboard, a mouse, a touch-pad or a
touch-screen.

According to a second aspect of the invention, the above-mentioned and other
objects are achieved by a variable color lighting system comprising a plurality of lighting
devices and the above-mentioned control system.

According to a third aspect of the invention, the above-mentioned and other
objects are achieved by a method, for controlling color output of a variable color lighting
system comprising a plurality of lighting devices, the method comprising the steps of
accessing data indicative of color gamuts of at least two of the lighting devices, determining a
color emission capability of the variable color lighting system based on the accessed data,

receiving, from a user interface, a request for an output color to be emitted by the variable
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color lighting system, and sending, to at least one of the lighting devices, control signals
indicative of the request, thereby enabling emission of the requested output color.

Advantageously, the method according to the present invention may further
comprise the step of providing, to the user interface, a signal indicating the color emission
capability.

Further effects obtained through this third aspect of the present invention are
largely analogous to those described above in connection with the first aspect of the
invention.

According to a fourth aspect of the invention, the above-mentioned and other
objects are achieved by a computer program module adapted to run on a controller in a

variable color lighting system, to perform the method of the present invention.

For examplifying purposes, these and other aspects of the present invention
will now be described in more detail, with reference to the appended drawings showing
currently preferred embodiments of the invention, wherein:

Fig. 1 is a schematic illustration of a variable color lighting system according
to the present invention.

Fig. 2a schematically shows a block diagram illustrating a preferred
embodiment of a controller according to the present invention.

Fig. 2b schematically shows an example of a user interface of a control system
according to the present invention.

Figs. 3a-b illustrate, in the xy-plane of the CIE XYZ-color space, two
examples of relations between the determined color emission capability of the variable color
lighting system according to the present invention and color gamuts of lighting devices
comprised in the lighting system.

Fig. 4 is a flow chart illustrating a method according to a preferred
embodiment of the present invention, for controlling color output of a variable color lighting

System.

In the following description, the present invention is described with reference
to a stand-alone control system for controlling a variable color lighting system. It should be

noted that this by no means limits the scope of the invention, which is equally applicable to
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control systems implemented in a variety of other ways, such as by means of a personal
computer or similar.

In Fig. 1, a variable color lighting system 1 according to the present invention
is schematically illustrated where a control system 2 is connected to n lighting devices LDy,
cach capable of emitting light of colors within a respective color gamut Gj.,. The control
system 2 comprises a controller 3, user input means 4 and indication means represented by a
display 5.

A preferred embodiment of the controller 3 will now be described in greater
detail with reference to Fig. 2a. In Fig. 2a, a controller 3 for enabling user control of a
variable color lighting system 1 is shown. The controller 3 has a first interface 10 for
enabling communication with a user interface comprising user input means 4 and indication
means 5 (Fig. 1), communication means in the form of a second interface 12, a processor 13
and a memory 14.

The processor 13 is configured to access data indicative of color gamuts of
lighting devices LD, (Fig. 1) that are connected to the controller 3.

This data, which may for example be provided in the form of primary color
co-ordinates and flux characteristics of the lighting devices LD;_,, may be accessed from the
lighting devices LD, via the second interface 12, from the user interface, via the first
interface 10, from a recordable medium, such as a CD-ROM or equivalent, via the internet or
from the memory 14. In order to provide plug-and-play functionality for the variable color
lighting system 1, the processor 13 is, in the present examplary embodiment, adapted to
access data from the lighting devices LD, via the second interface 12 and to store this data
indicative of the color gamuts of the respective lighting devices LD, in the memory 14.

Furthermore, the processor 13 is adapted to determine the color emission
capability of the variable color lighting system 1 based on this accessed data. Signals
indicative of the determined color emission capability may then be provided to a user
interface through the first interface 10. In the user interface, the color emission capability
may be indicated to the user in a variety of ways. For example, the color emission capability
may be highlighted in one of various representations of color space. One examplary way of
providing such an indication is described below in connection with Fig. 2b.

Guided by the information regarding the color emission capability, which is
provided, through the first interface 10, the user requests color and/or intensity of light to be
emitted by the variable color lighting system 1, or parts of it. The user requests are received

through the first interface 10 and processed by the processor 13, which then sends signals
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indicative of the request to at least one of the lighting devices LDy, (Fig. 1). The selected
lighting device(s) is/are thereby caused to emit light of the requested color.

Obviously, variations of the above procedure exist. For example, the request
signals received through the first interface 10 may be directly routed to the lighting devices
LDj.y, or an out-of-gamut request may be modified by the processor 13 such that signals
indicative of a color within the respective gamuts of the at least one lighting devices LD,
are sent. Furthermore, referring to Fig. 1, the control system, 2 may provide the user with an
out-of-gamut warning via the display 5 when an out-of-gamut request is received via the user
input means 4.

Fig. 2b schematically shows an examplary embodiment of a user interface 20,
comprised in the control system 2, with examplary indication means in the form of a color
display 21 and examplary user input means in the form of a touch-sensitive surface 22 on the
color display 21 and a slider 23.

In the present examplary embodiment, the color emission capability of the
variable color lighting system 1 is indicated to the user in the form of an accessible area 24 in
a circular color plane 25 according to the HSI-model. Guided by this indicated accessible
area 24, the user may select a color to be emitted by touching the touch-sensitive surface 22
of the color display 21 in the appropriate location. The desired intensity may be selected
using the slider 23.

As is apparent to the person skilled in the art, a user interface 20 similar to the
above-described is readily implemented in an ordinary computer, in which case the color and
intensity could be selected by clicking and/or dragging with a computer mouse in a graphical
user interface.

Figs. 3a-b illustrates two alternative ways of forming the color emission
capability of the variable color lighting system. For simplicity, the color emission capability,
or color gamut, of the lighting system is here formed from color gamuts of two lighting
devices. Of course, the illustrated principles are equally applicable to a larger number of
lighting devices having different color gamuts.

As shown in Fig. 3a, the color emission capability Gy of the variable color
lighting system 1 may be formed as the section between color gamuts Gi, G; of lighting
devices LDy, LD;. One is then ensured that light at a requested color within the indicated
color emission capability G can be emitted by the variable color lighting system 1.

In Fig. 3b, it is shown how the color emission capability G of the variable

color lighting system 1 may be formed as the union of color gamuts G, G; of lighting
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devices LDy, LD,. The color emission capability G of the lighting system 1 then becomes
greater than the color emission capabilities G, G of the constituting lighting devices LD,
LD..

Fig. 4 is a flow chart illustrating the method according to the invention, for
controlling color output of a variable color lighting system, where, in a first step 30, data
indicative of color gamuts G;, G; of at least two lighting devices LD, LD, comprised in the
variable color lighting system 1 are accessed. In a subsequent step 31, the color emission
capability G of the variable color lighting system 1 is determined based on the accessed
data. In a following step 32, a signal S; indicating the determined color emission capability
Giot 1s provided to a user interface 20. In a subsequent step 33, a request S, for an output color
to be emitted by the variable color lighting system is received from the user interface 20, and
in the next step 34, control signals C;, C, indicative of this request are sent to at least one

LD;, LD, of the lighting devices LD .
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CLAIMS:

1. A controller (3), for a variable color lighting system (1) comprising a plurality
of lighting devices (LD .,), said controller (3) comprising:

means (10, 13) for receiving a request (S;) for an output color to be emitted by
the variable color lighting system (1); and

communication means (12) adapted to send control signals (C;, Cy) indicative
of said request to at least one of said lighting devices (LD;.,), thereby enabling emission of
said output color,

characterized in that said controller (3) further includes processing means (13)
adapted to:

access data indicative of color gamuts (G, G,) of at least two of said lighting
devices (LD;, LD;); and

determine a color emission capability (Giot) based on said accessed data.

2. A controller (3) according to claim 1, further comprising means (10, 13) for
providing a signal (S.) indicative of said color emission capability (Gi) of the variable color

lighting system (1).

3. A controller (3) according to claim 1 or 2, wherein said communication means
(12) are further adapted to receive signals from said at least two lighting devices (LD;, LD,),

and wherein said data is accessed through said communication means (12).

4. A controller (3) according to any one of the preceding claims, further
comprising a memory (14) configured to store data indicative of said determined color

emission capability (Giot).

5. A controller (3) according to any one of the preceding claims, wherein said

processing means (13) are further adapted to de-saturate an out-of-gamut request.
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6. A controller (3) according to any one of the preceding claims, wherein said
color emission capability (Gi) is determined by forming a section of the color gamuts (Gj,

G,) of said at least two lighting devices (LDy, LD;).

7. A controller (3) according to claim 1 to 5, wherein said color emission
capability (Gior) 18 determined by forming a union of the color gamuts (G1, G;) of said at least

two lighting devices (LDy, LD;).

8. A control system (2) for enabling user control of a variable color lighting
system (1) comprising a plurality of lighting devices (LD;.,), said control system (2)
comprising:

input means (4; 22) adapted to enable the user to input a request for an output
color to be emitted by the variable color lighting system (1); and

a controller (3) according to claim 1 to 7.

9. A control system (2) according to claim &, further comprising indication
means (5; 21) configured to indicate to the user a color emission capability (Gi) of the

variable color lighting system (1).

10. A variable color lighting system (1) comprising a plurality of lighting devices

(LDj.n) and a control system (2) according to claim § or 9.

11. A method, for controlling color output of a variable color lighting system (1)
comprising a plurality of lighting devices (LD .,), said method comprising the steps of:

accessing (30) data indicative of color gamuts (G, G) of at least two (LD,
LD,) of said lighting devices (LD .p);

determining (31) a color emission capability (Gi) of the variable color
lighting system (1) based on said accessed data;

receiving (33), from a user interface (20), a request (S;) for an output color to
be emitted by the variable color lighting system (1); and

sending (34), to at least one (LD;, LD,) of said lighting devices (LD;.,),
control signals (C;, C,) indicative of said request, thereby enabling emission of said output

color.
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12. A method according to claim 11, further comprising the step of:
providing (32), to said user interface (20), a signal (S;) indicating said color

emission capability (Giot).

13. A computer program module adapted to run on a controller in a variable color

lighting system, to perform the steps of claim 11.



WO 2007/052195 PCT/IB2006/053959

1/4
1
s
LD LD LD3 LDn
Controller 3 ——2
4 ‘ 5
) !/
Input Display
FIG. 1
10 |
L
I/0 L " Mem
—»
)
) 14
13




WO 2007/052195 PCT/IB2006/053959

2/4
20
INTENSITY
2 TMAX
—~21
——23
| MIN
\

FIG. 2b




WO 2007/052195 PCT/IB2006/053959

3/4

FIG. 3b



WO 2007/052195

PCT/IB2006/053959
4/4
Access color 30
gamut data il
Determine
color emission —31
capability
Provide signal —32
indicating color ——»S¢
emission capability
—33
Receive output
<«——S;
color request
Send control signals
—34

to lighting devices

FIG. 4



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2006/053959

A.
INV. HO5

CLASSIFICATION 7 SUBJECT MATTER
B37/02

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO5B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2004/105261 A1 (DUCHARME ALFRED D [US] 1-13
ET AL) 3 June 2004 (2004-06-03)
paragraphs [0097] - [0113]
figures 6,9,22-25

P,X EP 1 622 427 A (AGILENT TECHNOLOGIES INC 1-13
[US]) 1 February 2006 (2006-02-01)
the whole document

A WO 2005/096258 A (KONINKL PHILIPS 1-13
ELECTRONICS NV [NLI; DEURENBERG PETER H F
[NL]; HOELEN) 13 October 2005 (2005-10-13)
page 7 - page 13; figure 1

A EP 1 587 347 A (ERCO LEUCHTEN [DE]) 1-13
19 October 2005 (2005-10-19)
the whole document

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents : . . . .

*T* later document published aiter the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to

*A* document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international e
filing date

L doc':m;]ent whié:h may thlrohwlgoubtel:) Ig)n t|:'riorciityt clafim(s) r<])r involve an inventive step when the document is taken alone
which is cited to establish the publication date of another *v* document of - . ¢ : i
) > i particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the
*0O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu~
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
5 March 2007 14/03/2007
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo ni, . =
Fax: (+31-70) 340-3016 Silva, Jodo Carlos

Form PCT/ISA/210 (second shest) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

ELECTRONICS NV [NL]; ZWANENBURG MICHEL J
[US]) 18 November 2004 (2004-11-18)
page 4 - page 8; figure 5

PCT/1B2006/053959
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2004/100613 A (KONINKL PHILIPS 1-13

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2006/053959

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

US 2004105261 Al 03-06-2004 US 2006109649 Al 25-05-2006

EP 1622427 A 01-02-2006 CN 1737647 A 22-02-2006
JP 2006040895 A 09-02-2006
KR 20060048787 A 18-05-2006
Us 2006022999 Al 02-02-2006

WO 2005096258 A 13-10-2005  NONE

EP 1587347 A 19-10-2005 DE 102004018804 Al 10-11-2005
US 2006167572 Al 27-07-2006

WO 2004100613 A 18-11-2004 CN 1784932 A 07-06-2006
EP 1623602 Al 08-02-2006
JP 2006525634 T 09-11-2006

Form PCT/ISA/210 {patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

