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A METHOD TO FORM AN ELECTRONIC DEVICE
BACKGROUND OF THE INVENTION

Electronic devices may be formed from a wafer, and a plurality of
devices may be packaged on a single wafer prior to singulation into individual
devices. Methods of packaging and/or singulating devices may vary, and one
or more methods of packaging and/or singulation may have particular
advantages. For example, particular methods of singulation may result in the
formation of debris on the devices, may cause physical damage to the devices,
may not be particularly adaptable to varying singulation patterns, and/or may
affect the performance of the singulated devices.

BRIEF DESCRIPTION OF THE DRAWINGS

Subject matter is particularly pointed out and distinctly claimed in the
concluding portion of the specification. Claimed subject matter, however, both
as to organization and method of operation, together with features, and
advantages thereof, may best be understood by reference of the following
detailed description when read with the accompanying drawings in which:

FIG. 1 is a sectional cut-away view of a MEMS device package in
accordance with at least one embodiment;

FIG. 2a is a non-singulated lid in accordance with at least one
embodiment;

FIG. 2b is a sectional cut-away view of a non-singulated lid in

accordance with at least one embodiment:
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FIG. 3 is a sectional cut-away view of a plurality of non-singulated
MEMS device packages in accordance with at least one embodiment;

FIG. 4 is an illustration of a singulation operation, in accordance with at
least one embodiment;

FIGs. 5a-5d are illustrations of multiple stages of formation of features in
a lid in accordance with at least one embodiment; and

FIG. 6 is a flowchart illustrating an embodiment of a method for forming

an electronic device.
DETAILED DESCRIPTION

In the following detailed description, numerous specific details are set
forth to provide a thorough understanding of claimed subject matter. However,
it will be understood by those skilled in the art that claimed subject matter may
be practiced without these specific details. In other instances, well-known
methods, procedures, components and/or circuits have not been described in
detail so as not to obscure claimed subject'matter.

Micro-electro-mechanical systems (MEMS) may refer generally to
devices having one or more electrical and/or mechanical components that may
typically be formed into a packaged device. Devices such as these may
include light engines, such as used in projector systems, actuators, pressure
sensors, and/or optical detectors. Devices such as these may be formed or
packaged to have a lid that includes silicon, acrylic and/or glass, and this lid
may perform particular functions such as protecting one or more components of
the MEMS device and/or providing sealing.

In at least one type of MEMS device, a lid provides a hermetic seal
around one or more components of the device. Additionally, one or more pads
may be formed externally from the sealed portion and may provide the
capability to communicate with one or more components contained in the
sealed portion. Devices such as these are typically formed to have
components ranging in size from 1-100 micrometers (um). Due at least in part

to the relatively small size of these devices and components, multiple devices
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may be formed on a single wafer, such as 40-80 devices being formed on a
wafer. After one or more devices are at least partially formed, typically one or
more singulation processes may be utilized to singulate multiple devices
formed on a wafer into individual MEMS devices.

lllustrated in FIG. 1 is a sectional cut-away view of a MEMS device
package 100. MEMS device package 100 includes one or more MEMS
devices 102, which may include packaged electrical and/or mechanical
devices. MEMS device 102 may include optical SEensors, pressure sensors,
and/or one or more other types of electrical and/or mechanical components.
MEMS device 102 is formed on a substrate 104, which may comprise glass or
silicon, but may also be formed using any material suitable for use as a
substrate in an electronic device. Substrate 104 may alternatively be referred
to as a silicon die, if the substrate includes silicon.

Formed on substrate 104 are one or more seals 108. Seals 108 may
provide coupling between substrate 104 and lid 106, for example, and may
provide a seal, such as a hermetic seal, such that MEMS device 102 is
hermetically sealed in cavity 118. In one embodiment, seals 108 may include a
bond ring, which may include a substantially continuous ring formed around
MEMS device 102 and/or cavity 118, for example. In one embodiment, seals
108 may include one or more types of materials suitable for forming a seal,
such as gold tin (AuSn) and/or silicon dioxide (SiO2), or any material or
combination of materials that provide sealing and/or coupling functions.

Package 100 includes a lid 106 that may be formed from glass, acrylic
and/or silicon. Lid 106 may be at least partially optically transparent, such as if
the MEMS device 102 includes one or more optical components. Lid 106 may
be formed to have one or more features, including cavity 110 and cavity 114.
Cavities 110 and 114 may be configured such that one or more materials such
as a getter and/or desiccant material 112 is dispbsed therein. A getter and/or
desiccant material may include Hi-Cap 2000 and/or Hi-Cap 2100, available
from Cookson Electronics, Inc., for example. Alternatively, one or more
additional cavities and/or features may be formed in lid 106, such as one or

more trenches. Formation of package 100, and/or one or more of the
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components of package 100 such as lid 106 may include one or more
operations. In at least one embodiment, multiple MEMS devices may be
formed on a substrate, may be provided with a lid, and may subsequently be
singulated after being substantially formed into MEMS packages. In this
context, singulated refers generally to one or more processes resulting in the
physical separation of a coupled plurality of devices into individual devices.

A method for forming a device such as a MEMS device package
includes forming multiple MEMS devices on a single substrate, such as on a
wafer, providing a lid for the multiple MEMS devices, and singulating the
multiple MEMS devices with lids into multiple MEMS device packages.
Formation of a lid for a MEMS device may involve one or more processes, such
as micro-blasting, such that one or more features may be formed, as illustrated
by lid 106 of FIG. 1. Micro-blasting, as used in this context, refers generally to
an operation wherein an abrasive medium is ejected from a device having one
or more nozzles, resulting-in the removal of at least a portion of the device
being blasted. Micro-blasting may include sand-blasting, powder blasting,
and/or liquid blasting, which may be performed with or without a slurry mix.
The features that may be formed in a lid include cavities and trenches.
Formation of features such as these may be better understood in reference to
FIGs. 2a and 2b, and as explained in more detail herein.

Referring now to FIG. 2a, there is illustrated a non-singulated lid 126,
which may include a wafer of silicon, glass and/or acrylic. Other embodiments
may utilize a-material in a wafer configuration, or formed from one or more
types of materials in varying configurations, such as in a substantially
rectangular configuration. However, in the embodiment of FIG 2A, lid 126 is
formed to have a substantially similar shape as a wafer (not shown). A plurality
of MEMS devices may be formed, such as 40-80 MEMS devices, wherein the
MEMS devices have dimensions of approximately 1500 ym x 1500 um,
although other embodiments of the invention may include MEMS devices
having dimensions outside this range. Lid 126 may include one or more lid
portions 130, that may include lids of MEMS device packages, such as when

assembled and/or singulated in one or more later operations. Lid 126 may
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have a plurality of features 128 and 138 formed thereon. In one embodiment,
features 128 include cavities 110 and/or 114 of FIG. 1. Features 138 may
include a trench that may be formed between lid portions 130. A trench in at
least one embodiment, may include a guide and/or a pattern for singulation,
and may include areas of a lid, in which at least a portion of the material is
selectively removed, such as by micro-blasting.

In operation, a trench may include areas that may be cut, such as by a
saw, such that one or more lid portions 130 may be singulated. In at least one
embodiment, singulation is not performed until after the lid portions are
assembled into non-singulated MEMS device packages, such as illustrated in
FIG. 3, and as explained in more detail later. Referring now to FIG. 2b, there is
illustrated a sectional cut-away view of a portion of a lid 134, which may be a
portion of wafer 126. As can be seen in more detail in FIG. 2b, wafer portion
134 has a plurality of features formed thereon, such as trenches 138 and/or
cavities 128, for example. In at least one embodiment, cavities 128 include
getter cavities. These features may provide particular functionality that may be
better understood in reference to FIG. 3, and as explained in more detail
herein.

Referring now to FIG. 3, there is illustrated a sectional cut-away view of
a plurality of non-singulated MEMS device packages (144), comprising a lid
146, which may include multiple lid portions 162, and may be bonded to a
substrate 148 by way of seals 158. Formed on substrate 148 is a plurality of

'MEMS devices 150. MEMS devices 150 may additionally be coupled to

contact and/or bond pads 160, which may provide the capability to
communicate with one or more portions of MEMS devices 150, such as when
the MEMS devices are singulated. Seals 158 may include bond rings, for
example, such as AuSn and/or SiO2 rings, and may provide hermetic sealing of
MEMS devices 150 into cavities 156.

As illustrated in FIG. 3, one or more features may be formed in lid 146
and/or lid portions 162, including cavities 154, which may include getter and/or
desiccant cavities, and/or trenches 152. Trenches 152 provide particular

functionality during one or more singulation processes, such as by providing
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guides for sawing, which may reduce and/or eliminate the production of debris,
and/or may reduce and/or eliminate physical damage to one or more portions
of one or more MEMS device packages, as just an example. In at least one
embodiment, substrate 148 is a silicon wafer, and lid 146 is silicon, glass
and/or acrylic. Lid 146 may include multiple lid portions, and may substantially
be of the same shape as wafer 148, such as illustrated in FIG. 2a. Features
such as trenches may provide the capability to singulate the substrate and/or
lid portions into multiple MEMS packages. However, particular functionality of
features including trenches 152 may be better understood in reference to FIG.
4, and as explained in more detail herein.

Referring now to FIG. 4, there is illustrated one embodiment of a
singulation operation, which may be performed on a plurality of non-singulated
MEMS devices, such as non-singulated MEMS devices 144 of FIG. 3.
lNlustrated in FIG. 4 is a plurality of non-singulated MEMS device packages 170.
MEMS device packages 170 may include MEMS devices 174 formed on a
substrate 172, which may include a silicon wafér. One or more pads 184 may
provide communication with one or more portions of MEMS devices 174. One
or more seals 178 may seal a lid 176 to at least a portion of substrate 172.
One or more features may be formed in lid 172, including cavities 182 and/or
trenches 180.

As illustrated in FIG. 4, one or more saws 186 and/or 188 may singulate
one or more MEMS device packages, such as by sawing 172 between
packages and/or by sawing at least partially through a trench. However,
although described as one or more sawing operations, one or more alternative
operations may be utilized to singulate one or more MEMS device packages,
such drilling, milling, water jetting, laser cutting and/or etching. However,
continuing with this particular embodiment, singulation may include two or more
sawing operations. In this embodiment, a double saw blade 188 may remove
at least a portion of lid 176, such as by sawing from the top of lid 176 to the
trench portion 180, for example, resulting in the lid 176 being divided into one
or more lid portions. Subsequently, a single saw blade 186 may saw though at

least a portion of substrate 172, for example, such as in the vicinity of where
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the trench was formed, between bond pads 184, resulting in the singulation of
one or more of the MEMS device packages 170.

Referring now to FIG. 5, there is illustrated one embodiment of a method
to form an electronic device. lllustrated in FIG. 5 are multiple stages 5a-5d of
formation of features in a lid, such as a lid as illustrated in one or more of the
foregoing figures, for example. lllustrated in FIG. 5a is lid 192. Lid 192 may
include multiple layers. Layer 196 may include glass, plastic, and/or acrylic.
Formed on layer 196 is a protective layer 198, which may include a layer of
photoresist material, such as Megaposit™ SPR3625 photoresist, available from
Shipley Company. Formed on an opposite surface of layer 196, is a material
layer 202, which may include a layer of silicon dioxide, which may also be
referred to as TEOS. Formed on at least a portion of layer 202 is a second
protection layer 200, which may include a layer of photoresist, as described
previously. As illustrated in FIG. 5a, a portion of protection layer 200 may be
selectively removed, such that a portion of an underlying layer may be
exposed, such as portion 194.

lllustrated in FIG. 5b is a subsequent stage of formation of a lid. As

Jillustrated by FIG. 5b, material layer 204 is formed on at least a portion of lid

192, such as on a portion of second protective layer 200. Material layer 204
may include a layer of urethane, for example. Additionally, one or more other
materials may be formed on lid 192, such as a layer of water-soluble coating.
These materials may provide masking and/or protective functions for one or
more other layers during one or more micro-blasting processes, or assist in the
removal of material layer 204.

In at least one embodiment, material layer 204 is at least partially
photosensitive, and a portion of material layer 204 is developed and/or photo-
etched, for example, such as portions 194. Additionally, depending at least in
part on the particular photo-etching processes and/or materials, at least a
portion of material layer 200 and/or material layer 202 are exposed, such as
after one or more photo-etching processes. However, other embodiments may
not use a photo-etching process. However, in this embodiment, exposing

portions 194 may result in the formation of features with varying dimensions,
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such as varying depths, by use of one or more micro-blasting processes, as
explained in more detail herein.

Continuing with this embodiment, referring now to FIG. 5c¢, at least a
portion of lid 192 is removed, such as by one or more micro-blasting
operations. In at least one embodiment, micro-blasting is performed on a
substantial portion of the lid 192, and material layer 204 provides masking
and/or protection to underlying layers, resulting in exposed portions of lid 192
not provided with material layer 204 being at least partially removed. This may
result in the formation of one or more features, such as features 206 and/or 208
and, in at least one embodiment, features with varying characteristics, such as
varying depths, may be formed by use of one or more micro-blasting
operations. In at least one embodiment, features 206 and/or 208 include one
or more cavities, such as getter cavities, and/or may include one or more
trenches.

Referring now to FIG. 5d, after the formation of one or more features,
such as features 206 and/or 208, at least a portion of layer 204 is removed.
This may include one or more stripping operations, and may be performed by
applying one or more materials to layer 204, which results in the dissolving
and/or removal of at least a portion of layer 204. However, in other
embodiments, layer 204 is not removed and additional removal processes are
performed, such a grinding process. In this embodiment, at least a portion of
lid 192 is additionally cleaned. This includes one or more washing processes,
and results in the removal of one or more portions of layer 204, and/or debris
formed by one or more micro-blasting operations.

Additionally, although not illustrated in detail, the micro-blast process
may be repeated one or more times. This may result in the formation of
additional features of varying depth or can result in the selective deepening of -
some cavities while the depths of other cavities are unchanged.

Formation of one or more portions of a MEMS device package such as
illustrated in one or more of the aforementioned figures may include one or

more processes, and/or numerous process operations. Particular methods of
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formation of the devices and/or portions of device packages illustrated herein
may be better understood when explained with reference to FIG. 6, below.

Referring now to FIG. 6, one embodiment of a technique for forming at
least a portion of a MEMS device package is illustrated by a flowchart. Such
an embodiment may be employed to at least partially form a MEMS device
package, as described below. The flowchart illustrated in FIG. 6 may be used
to form a device at least in part, such as one or more of the devices illustrated
in one or more of the foregoing figures. Intervening blocks not shown may be
employed without departing from the scope of claimed subject matter.

Flowchart 210 depicted in FIG. 6 may, in other embodiments, be
implemented in software, hardware and/or firmware, such as in a computer
controlled formation system. The method begins at block 212, in which one or
more material layers are applied to a lid, such as a lid comprising glass, plastic
and/or acrylic. At block 214, one or more portions of the lid, such as one or
more portions of one or more of the layer applied at block 212 are selectively
removed, and one or more features are at least partially formed. At block 216,
one or more portions of the lid are cleaned, such as by stripping at least a
portion of one or more layers, and/or washing at least a portion of the lid. At
block 218, the lid is at least partially assembled into one or more non-
singulated devices, such as MEMS device packages. At block 220, one or
more non-singulated MEMS device packages is singulated, such as by
singulating with one or more saws that saws in the vicinity of one or more of the
features formed at block 212.

At block 212, application of one or more material layers to a lid includes

applying one or more protective layers to a lid that may comprise glass, plastic

-and/or acrylic such as illustrated in FIGs. 5a and/or 5. In at least one

embodiment, one or more protective layers may be applied to a lid, and may
include a layer of photoresist material, such as Megaposit™ SPR3625
photoresist, and additionally, one or more materials substantially comprising
TEOS and/or a protective material including urethane and water soluble coating
may be applied to the lid. Application of ohe or more material layers may

depend at least in part on the materials applied, and one or more deposition,
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spraying, spin-coating, dipping, and/or spreading processes may be utilized to
form one or more material layers, such as one or more of the layers illustrated
in FIGs. 5a and/or 5b.

At block 214, selective removal of one or more portions of a lid, such as
one or more portions of one or more materials applied at block 212, may
include one or more removal processes, such as one or more etching and/or
micro-blasting processes. In at least one embodiment, a portion of one or more
material layers is removed by an etching process, and one or more micro-
blasting processes is used to selectively remove additional portions of the
material. This results in the at least partial formation of features in the lid, such
as one or more cavities and/or trenches, such as illustrated in FIG. 5¢. In this
embodiment, a layer of photosensitive material, such as photosensitive
urethane, is applied to a lid. At least a portion of the photosensitive u'rethane
material is removed by use of one or more photo-etching processes, and one
or more portions of a lid is at least partially exposed by the removal of the
photosensitive material. One or more micro-blasting processes, such as one or
more powder-blasting processes, is utilized to selectively remove one or more
additional portions of a lid, such as one or more portions of a lid exposed by the
removal of the photosensitive material. In at least one embodiment, one or
more cavities, such as one or more getter cavities and/or desiccant cavities,
and one or more trenches may be formed.

At block 216, one or more portions of the lid are cleaned. This may
include removing at least a portion of one or more material layers, such by
stripping, for example, and/or washing at least a portion of the lid, resulting in
the removal of debris. The debris may be formed from one or more micro-
blasting processes. In at least one embodiment, a lid may have a material
layer substantially comprising urethane, and at least a portion of the urethane
layer may be stripped, such as by dissolving at least a portion of the urethane
by the application of another material. Additionally, one or more micro-blasting
processes may produce debris, and one or more washing processes may result

in the removal of at least a portion of the debris.
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At block 218, the lid may be at least partially assembled into one or more
non-singulated devices, such as a plurality of non-singulated MEMS device
packages. In this embodiment, the lid may be coupled with one or more MEMS
devices, such as one or more MEMS devices formed on a substrate and may
be coupled by use of one or more bond rings. The bond ring may be capable
of providing a hermetic seal around a MEMS device, for example. In this
embodiment, a wafer of silicon may have a plurality of MEMS devices formed
thereon, and the lid formed by one or more of the foregoing processes may be
coupled with the wafer.

At block 220, the assembled non-singulated devices may be at least
partially singulated. In at least one embodiment, wherein one or more trenches
were formed at block 214, singulation includes a sawing operation, wherein one
or more saws saw at least partially through one or more trenched portions of
the lid, such as illustrated in FIG. 4. For example, one or more laser cutting,
etc processes may be utilized to singulate one or more of the devices. Thus, a
MEMS device package may be formed, wherein the MEMS device package
includes a lid that is at least partially trenched, such as by use of one or more
micro-blasting operations. In one embodiment, formation of a MEMS device
package in accordance with one or more of the foregoing blocks may result in
the formation of a device wherein the formation of debris may be reduced
and/or eliminated. Damage to one or more layers, such as by scratching,
pitting, chipping, and/or the production of stress concentrations is also reduced
and/or eliminated, and/or a feature having particular characteristics, such as
varying depths, is formed by a reduced number of process operations, such as
by forming multiple features with varying depths by use of a micro-blasting
process.

It is, of course, now appreciated, based at least in part on the foregoing
disclosure, that software may be produced capable of performing a variety of
operations, including one or more of the foregoing operations. It will also be
understood that, although particular embodiments have been described,
claimed subject matter is not limited in scope to a particular embodiment or

implementation. For example, one embediment may be in hardware, such as
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implemented to operate on a device or combination of devices as previously
described, whereas another embodiment may be in software. Likewise, an
embodiment may be implemented in firmware, or as any combination of
hardware, software, and/or firmware. Additionally, one embodiment may
include storage media such as, one or more CD-ROMs and/or disks, for
example, may have stored thereon instructions, that when executed by a
computer result in an embodiment of a method in accordance with claimed
subject matter, such as one of the embodiments previously described.

In the preceding description, various aspects of claimed subject matter
have been described. For purposes of explanation, specific numbers, systems
and/or configurations were set forth to provide a thorough understanding of
claimed subject matter. However, it should be apparent to one skilled in the art
having the benefit of this disclosure that claimed subject matter may be
practiced without the specific details. In other instances, well-known features
were omitted and/or simplified so as not to obscure claimed subject matter.
While certain features have been illustrated and/or described herein, many
modifications, substitutions, changes and/or equivalents will now occur to those
skilled in the art. It is, therefore, to be understood that the appended claims are
intended to cover all such modifications and/or changes as fall within the true

spirit of claimed subject matter.



10

15

20

25

30

WO 2006/079094 PCT/US2006/002586

13
CLAIMS
What is claimed is:
1. An electronic device (102), comprising:

a substrate (104);

at least one electronic component formed on the substrate (104);

a lid (106) coupled to the substrate (104), wherein the lid (106) at least
partially covers said at least one electronic component, and wherein said lid
(106) is at least partially trenched by the use of a micro-blasting proceés.

2. The electronic device (102) of claim 1, wherein said lid (106) has
one or more cavities (118) formed thereon, wherein at least a portion of said

one or more cavities (118) are formed by use of a micro-blasting process.

3. The electronic device (102) of claim 6, wherein the electronic
device (102) is selected from one or more of the group consisting of: light

engines, actuators, pressure sensors and optical detectors.

4. The electronic device (102) of claim 1, wherein said (106) lid is at

least partially optically transparent.

5. The electronic device (102) of claim 4, wherein said lid (106) is
selected from one or more of the group consisting of: silicon, glass, and/or

acrylic.

6. A method comprising:

applying (212) one or more materials to a non-singulated micro-electro-
mechanical systems (MEMS) lid to form at least one mask;

selectively (214) removing one or more portions of the mask; and

micro-blasting (216) at least a portion of the non-singulated MEMS lid to

form one or more trenches.
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7. The method of claim 6, and further comprising:
coupling (218) the lid (106) to a substrate, wherein the substrate
has one or more electronic components formed thereon; and
singulating (220) the lid (106) and substrate into one or more
packaged MEMS devices, wherein said singulation is performed in the vicinity

of the one or more trenches.

8. The method of claim 6, wherein said lid (108) is at least partially
optically transparent, and is selected from the group consisting of: glass,

plastic, and acrylic.

9. The method of claim 6, wherein one or more materials is selected

from the group consisting of: silicon dioxide, urethane, and photoresist material.

10.  The method of claim 6, wherein said micro-blasting is selected

from the group consisting of: sand-blasting, powder-blasting and liquid-blasting.



WO 2006/079094 PCT/US2006/002586

1/6

FIG. 1



WO 2006/079094 PCT/US2006/002586

2/6

126\f\‘ p 5

FIG. 2a

128
138
134
g
P LI

FIG. 2b




0000000000000

FIG. 3



0000000000000

4/6

FIG. 4



WO 2006/079094 PCT/US2006/002586

R
1] LT ™ 200

FIG. 5b 204
194
‘ S ; 5196
:ff: 2::0
§ FIG. 5¢ 206
208

e
\/\ 200
S .08 F1G. 5d

206

W/




WO 2006/079094 PCT/US2006/002586

6/6

212
~
( Apply one or —/(—

more material
layers

214
Selectively \—/(—

remove one or
more portions
\_ P J

\f 216

Clean
J
218
Assemble
_f— 220
Singulate

FIG. 6



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2006/002586

CLASSIFICATION OF SUBJECT MATTER
81B7/00

A.
INV.

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B81B

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, WPI Data, PAJ, IBM-TDB, INSPEC, COMPENDEX

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X EP 1 460 037 A (SENSONOR ASA) 1-10
22 September 2004 (2004-09-22)
figures 8a-8c,9%9a-9f

paragraph [0092] - paragraph [0105]
X US 2004/077117 Al (DING XIAOYI ET AL) 1-10
22 April 2004 (2004-04-22)

figures 2,3a-3d

paragraphs [0002], [0018], [0028] -
[0037]

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

* Special categories of cited documents : . . . -

"T* later document published after 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

*X* document of particular relevance; the claimed invention

*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

fiing date cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priotity claim(s) or involve an inventive step when the document is taken alone
which Is cited to eslablish the publication date of another *Y* document of 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 internationat search report
5 May 2006 19/05/2006
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 n, .
Fax: (+31-70) 340-3016 McGinley, C




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2006/002586
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1460037 A 22-09-2004 CN 1532889 A 29-09-2004
US 2004183189 Al 23-09-2004
US 2004077117 Al 22-04-2004 AU 2003282519 Al 25-05-2004
EP 1586110 A2 19-10-2005
WO 2004040618 A2 13-05-2004




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

