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Description

Field of the invention

[0001] The present invention relates to the field of bi-
ological analysis devices. In particular, the present in-
vention is related to compact devices for the analysis of
a fluid sample. More in particular, the present invention
is related to fully integrated lab-on-a-chip devices for the
analysis of fluid samples.

Background of the invention

[0002] Currently, state of the art point-of-care devices
for the analysis of blood exist. A disadvantage of these
devices is their size which depends on the different com-
ponents needed to perform analysis of blood. In these
devices, external pumps are part of the point of care in-
strument. In some devices, miniature scale pumps are
used to propagate a sample through the fluidic channels
of the device. The use of pumps increases the size and
cost of the device which makes them less suitable for
usage as a disposable device. Current disposable devic-
es are typically inserted in expensive read-out instru-
ments; with many non-disposable different electronic or
optical components to read out the biochemical reactions
taking place in the disposable. Another disadvantage of
state of the art point of care devices is their cost to fab-
ricate.
[0003] Other state of the art devices are lateral flow
test strips. These test strips are usually fabricated from
cellulose which does not allow a precise control of the
flow of a fluid sample propagating through the test strips.
This narrows the scope of application of these devices.
[0004] There is a need for a low-cost, easy to use, dis-
posable, compact device for the fully integrated analysis
of a fluid sample.

Summary of the invention

[0005] In a first aspect, the present invention relates
to a device for analyzing a fluid sample. The device com-
prises: a fluidic substrate comprising: a micro-fluidic com-
ponent embedded in the fluidic substrate configured to
propagate a fluid sample via capillary force through the
micro-fluidic component; and a means for providing a
fluid sample connected to the micro-fluidic component;
a lid attached to the fluidic substrate at least partly cov-
ering the fluidic substrate and at least partly closing the
micro-fluidic component. The fluidic substrate is a silicon
fluidic substrate and the lid is a CMOS chip.
[0006] According to embodiments of the present inven-
tion, at least a part of the lid is in contact with the fluid
sample when the fluid sample is present in the device.
[0007] According to embodiments of the present inven-
tion, the lid comprises a transistor layer, the transistor
layer being electrically connected at least one electrical
component, the electrical component being at least one

of the following: biosensing circuitry, electrodes for sens-
ing purposes, electrodes for fluid manipulation purposes,
circuitry for data communication purposes, circuitry for
wireless data communication purposes, temperature
sensors, heater electrodes for temperature control and
fluid sensors and electrodes for fluidic viscosity control.
[0008] According to embodiments of the present inven-
tion, the means for providing a fluid sample is an inte-
grated needle fabricated from silicon and comprising an
inner fluidic channel connected to the micro-fluidic com-
ponent The needle is a protruding portion of the fluidic
substrate and positioned to penetrate skin tissue when
pressed against the skin tissue.
[0009] According to embodiments of the present inven-
tion, the fluidic substrate comprises a cut-out and the
needle is positioned in the cut-out.
[0010] According to embodiments of the present inven-
tion, the fluidic substrate comprises a protection structure
for protecting the needle, removably attached to the flu-
idic substrate.
[0011] According to embodiments of the present inven-
tion, the means for providing a fluid sample is an inlet. A
sample drop may be inserted into the microfluidic com-
ponent by means of capillary suction. The microfluidic
component may comprise different fluidic compartments,
for instance for muti-omic analysis. The different micro-
fluidic compartments can have same or different depths.
The different microfluidic compartments may be separat-
ed by valves that may be actuated in any suitable way,
for instance by fluidic forces or by electricity. Electrodes
for actuation may be contained on the fluidic substrate
or on the lid.
[0012] According to embodiments of the present inven-
tion, the fluidic substrate or the lid may further comprise
at least one optical waveguide to allow optical excitation
and sensing of the fluid sample when present in the de-
vice. The fluidic substrate or the lid may also comprise
filters for rejecting optical excitation from emission to
measure a fluorescent signal. The fluidic substrate or the
lid may comprise multispectral filters for measuring fluo-
rescent signals with multiple colors. The fluidic substrate
or the lid may lensfree microscopy.
[0013] According to embodiments of the present inven-
tion, the fluidic substrate or the lid comprises at least one
through-hole for application of a biochemical reagent to
at least one region of the micro-fluidic component or to
at least one region of the lid.
[0014] According to embodiments of the present inven-
tion, the lid is bonded to the fluidic substrate using a lith-
ographically patterned polymer.
[0015] According to embodiments of the present inven-
tion, the device may further comprise metal contacts
electrically connected to the lid for read-out of electrical
signals generated by the fluid and captured by measure-
ment systems in the lid. According to embodiments of
the present invention, the lid of the device may further
comprise CMOS active pixels for readout of optical sig-
nals from the fluid.
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[0016] According to embodiments of the present inven-
tion, at least part of the fluidic substrate and/or the lid is
fabricated from a transparent material to allow optical
inspection of a fluid sample in the micro-fluidic compo-
nent.
[0017] According to embodiments of the present inven-
tion, the shape of the device allows insertion into a mobile
communication device.
[0018] In a second aspect, embodiments of the present
invention relate to a method for fabricating a device for
analyzing a fluid sample. The method comprises: provid-
ing a fluidic substrate comprising a microfluidic compo-
nent embedded in the fluidic substrate configured to
propagate a fluid sample via capillary force through the
microfluidic component and a means for providing a fluid
sample connected to the microfluidic component; provid-
ing a lid; attaching the fluidic substrate to the lid to close
the fluidic substrate at least partly. The fluidic substrate
is a silicon fluidic substrate and the lid is CMOS chip; and
the fluidic substrate is attached to the lid using a CMOS
compatible bonding process.
[0019] According to embodiments of the present inven-
tion, providing a fluidic substrate may comprise: providing
a silicon substrate, providing a mask layer, for instance
an oxide mask, patterning the oxide mask so as to create
fine structures in the oxide mask; providing a protection
layer to protect the oxide mask; patterning coarse struc-
tures; etching of the coarse structures; growing oxide for
protecting the coarse structures; removing the protection
layer and etch the fine structures; removing the oxide.
[0020] According to embodiments of the present inven-
tion, providing a fluidic substrate may comprise providing
a silicon substrate, providing a plurality of masks on top
of one another and using each mask for creating micro-
fluidic structures of different depths.
[0021] In accordance with particular embodiments of
the present invention, providing a fluidic substrate may
comprise providing a silicon substrate, providing a first
oxide comprise an optical waveguide and/or a pinhole to
irradiate the sample for performing mask, patterning mi-
crofluidic structures, etching the substrate to single
depth, providing a second oxide mask, patterning micro-
fluidic structures, etching the substrate to a second
depth, and, if required, repeating these steps for creating
multiple depths of microfluidic structures.
[0022] According to particular embodiments, the fluidic
substrate and the lid of a device according to embodi-
ments of the present invention may be part of a larger
fluidic package, which may be made from different ma-
terials like for instance polymers, and which may contain
larger fluidic structures, reagents, fluidic and electrical
interfaces. The advantage thereof is that such system
becomes more cost efficient.
[0023] According to embodiments of the present inven-
tion, surfaces of the fluidic substrate and the lid may be
partially or fully coated to modify surface interactions of
the substrate with the fluid sample.
[0024] In a third aspect, the present invention provides

the use of a device as described in the first aspect of the
present invention and its embodiments, to perform mi-
croscopy. Microscopy may be implemented by using the
lid for detecting lensfree images according to the princi-
ples of digital holography.
[0025] The use of the device as described may perform
multi-omic analysis in which the fluidic substrate is used
for performing multiple assays in multiple channels and
chambers, and the CMOS lid is used to detect multiple
signals from all assays. Those signals can combine mul-
tiple DNA, RNA, small molecule, cell signals from a same
analyte.
[0026] In particular embodiments, the device is used
as a single use disposable device for analysis of a small
amount of fluid.
[0027] In a fourth aspect, the data from the lid may be
sent to a smart device, for instance using a wireless con-
nection. The smart device can be used for processing,
visualizing and/or transferring the data.
[0028] In embodiments of the present invention, the
combined data gathered from a single same sample may
be used in a software algorithm for calculating a param-
eter correlating to disease or wellbeing of an individual.
[0029] Particular and preferred aspects of the inven-
tion are set out in the accompanying independent and
dependent claims. Features from the dependent claims
may be combined with features of the independent claims
and with features of other dependent claims as appro-
priate and not merely as explicitly set out in the claims.
[0030] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter.

Brief Description of the Drawings

[0031]

FIG. 1 illustrates a 3D view of an embodiment of a
fluidic substrate which may be used in embodiments
of the present invention.
FIG. 2 illustrates a top view of a first embodiment of
a device for analyzing a fluid sample according to
embodiments of the present invention.
FIG. 3 illustrates a top view of a fluidic substrate used
in the device of FIG. 2.
FIG. 4 illustrates a side view of the device of FIG. 2.
FIG. 5 illustrates a top view of a second embodiment
of a device for analyzing a fluid sample according to
embodiments of the present invention, featuring a
cut-out for a needle.
FIG. 6 illustrates a top view of an embodiment of a
fluidic substrate featuring a cut-out for a needle, for
use in the device of FIG. 5.
FIG. 7 illustrates a side view of the device of FIG. 5.
FIG. 8 illustrates a top view of a third embodiment
of a device for analyzing a fluid sample according to
embodiments of the present invention, featuring a
protection structure for a needle.
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FIG. 9 illustrates a top view of an embodiment of a
fluidic substrate featuring a protection structure for
a needle, for use in the device of FIG. 8.
FIG. 10 illustrates a side view of the device of FIG. 8
FIG. 11 to FIG. 17 illustrate a method to fabricate a
fluidic substrate for use in a device according to em-
bodiments of the present invention.
FIG. 18 illustrates an embodiment of a CMOS chip
for use in a device according to embodiments of the
present invention.
FIG. 19 illustrates the bonding of a CMOS chip with
a fluidic substrate, in accordance with embodiments
of the present invention.
FIG. 20 illustrates the bonding of a CMOS chip with
a fluidic substrate, in accordance with embodiments
of the present invention, wherein the CMOS chip
comprises a silicon I/O interconnect.
FIG. 21 illustrates an embodiment of a CMOS chip
for use in a device according to embodiments of the
present invention, the CMOS chip comprising an I/O
pad.
FIG. 22 illustrates an embodiment of a CMOS chip
for use in a device according to embodiments of the
present invention, the CMOS chip comprising an I/O
pad bonded to a fluidic substrate, wherein a part of
the CMOS chip overlaps the fluidic substrate.
FIG. 23 illustrates the bonding of a CMOS chip with
a fluidic substrate, in accordance with embodiments
of the present invention, wherein the CMOS chip
comprises a through hole.
FIG. 24 illustrates the bonding of a CMOS chip with
a fluidic substrate, in accordance with embodiments
of the present invention, wherein the fluidic substrate
comprises two through holes.
FIG. 25 illustrates a 3D view of a device according
to an embodiment of the present invention.
FIG. 26 illustrates a 3D view of a wireless stand-
alone device according to an embodiment of the
present invention.
FIG. 27 illustrates a top view of a part of a first em-
bodiment of a micro-fluidic component for use in a
device according to embodiments of the present in-
vention, the micro-fluidic component comprising mi-
cro-pillars.
FIG. 28 illustrates a 3D view of a part of the micro-
fluidic component of FIG. 27.
FIG. 29 illustrates a top view of a part of a second
embodiment of a micro-fluidic component for use in
a device according to embodiments of the present
invention, the micro-fluidic component comprising
micro-pillars.
FIG. 30 illustrates a 3D view of a part of the micro-
fluidic component of FIG. 29.
FIG. 31 illustrates an embodiment of a device ac-
cording to embodiments of the present invention in
the shape of an SD card.
FIG. 32 illustrates another embodiment of a device
according to embodiments of the present invention

in the shape of an SD card.
FIG. 33 is a cross-sectional view of a device accord-
ing to embodiments of the present invention, wherein
a plurality of functionalities are supported by a single
CMOS technology.

[0032] The drawings are only schematic and are non-
limiting. In the drawings, the size of some of the elements
may be exaggerated and not drawn on scale for illustra-
tive purposes.
[0033] Any reference signs in the claims shall not be
construed as limiting the scope.
[0034] In the different drawings, the same reference
signs refer to the same or analogous elements.

Detailed description of the illustrative embodiments

[0035] The present invention will be described with re-
spect to particular embodiments and with reference to
certain drawings but the invention is not limited thereto
but only by the claims. The drawings described are only
schematic and are non-limiting. In the drawings, the size
of some of the elements may be exaggerated and not
drawn on scale for illustrative purposes. The dimensions
and the relative dimensions do not correspond to actual
reductions to practice of the invention.
[0036] Furthermore, the terms first, second and the like
in the description and in the claims, are used for distin-
guishing between similar elements and not necessarily
for describing a sequence, either temporally, spatially, in
ranking or in any other manner. It is to be understood
that the terms so used are interchangeable under appro-
priate circumstances and that the embodiments of the
invention described herein are capable of operation in
other sequences than described or illustrated herein.
[0037] Moreover, the terms top, under and the like in
the description and the claims are used for descriptive
purposes and not necessarily for describing relative po-
sitions. It is to be understood that the terms so used are
interchangeable under appropriate circumstances and
that the embodiments of the invention described herein
are capable of operation in other orientations than de-
scribed or illustrated herein.
[0038] It is to be noticed that the term "comprising",
used in the claims, should not be interpreted as being
restricted to the means listed thereafter; it does not ex-
clude other elements or steps. It is thus to be interpreted
as specifying the presence of the stated features, inte-
gers, steps or components as referred to, but does not
preclude the presence or addition of one or more other
features, integers, steps or components, or groups there-
of. Thus, the scope of the expression "a device compris-
ing means A and B" should not be limited to devices con-
sisting only of components A and B. It means that with
respect to the present invention, the only relevant com-
ponents of the device are A and B.
[0039] Reference throughout this specification to "one
embodiment" or "an embodiment" means that a particular
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feature, structure or characteristic described in connec-
tion with the embodiment is included in at least one em-
bodiment of the present invention. Thus, appearances
of the phrases "in one embodiment" or "in an embodi-
ment" in various places throughout this specification are
not necessarily all referring to the same embodiment, but
may. Furthermore, the particular features, structures or
characteristics may be combined in any suitable manner,
as would be apparent to one of ordinary skill in the art
from this disclosure, in one or more embodiments.
[0040] Similarly it should be appreciated that in the de-
scription of exemplary embodiments of the invention, var-
ious features of the invention are sometimes grouped
together in a single embodiment, figure, or description
thereof for the purpose of streamlining the disclosure and
aiding in the understanding of one or more of the various
inventive aspects. This method of disclosure, however,
is not to be interpreted as reflecting an intention that the
claimed invention requires more features than are ex-
pressly recited in each claim. Rather, as the following
claims reflect, inventive aspects lie in less than all fea-
tures of a single foregoing disclosed embodiment. Thus,
the claims following the detailed description are hereby
expressly incorporated into this detailed description, with
each claim standing on its own as a separate embodi-
ment of this invention.
[0041] Furthermore, while some embodiments de-
scribed herein include some but not other features in-
cluded in other embodiments, combinations of features
of different embodiments are meant to be within the
scope of the invention, and form different embodiments,
as would be understood by those in the art. For example,
in the following claims, any of the claimed embodiments
can be used in any combination.
[0042] In the description provided herein, numerous
specific details are set forth. However, it is understood
that embodiments of the invention may be practiced with-
out these specific details. In other instances, well-known
methods, structures and techniques have not been
shown in detail in order not to obscure an understanding
of this description.
[0043] Where in embodiments of the present invention
reference is made to a "fluid sample", reference is made
to any body fluid such as blood, urine, saliva.
[0044] Where in embodiments of the present invention
reference is made to an "I/O pad" or an "I/O contact",
reference is made to a contact such as a metal contact
allowing input and output of electrical signals of a micro-
chip.
[0045] Where in embodiments of the present invention
reference is made to "CMOS", reference is made to a
Complementary Metal-Oxide Semiconductor.
[0046] In a first aspect the present invention relates to
a device 100 for analyzing a fluid sample, as for instance
illustrated in FIG. 26. The device 100 comprises: a fluidic
substrate 101 and a lid 103 attached to the fluidic sub-
strate 101 at least partly covering the substrate 101. The
fluidic substrate 101 comprises a micro-fluidic compo-

nent 102 (illustrated by a plurality of microfluidic compo-
nents such as a sample pad 102a (= an inlet), a reagent
storage 102b, a one-time usage hermetic valve 102c, a
first trigger valve 102d, a mixer 102e, a delay line 102f,
a second trigger valve 102g, an heater 102h and a wick
102i) embedded in the fluidic substrate 101 configured
to propagate a fluid sample via capillary force through
the micro-fluidic component 102; and a means for pro-
viding a fluid sample connected to the micro-fluidic com-
ponent 102. The lid 103, by at least partly covering the
substrate 101, at least partly closes the micro-fluidic com-
ponent 102. In embodiments of the present invention,
the fluidic substrate 101 is a silicon fluidic substrate; and
the lid 103 is a CMOS chip.
[0047] As the fluidic substrate 101 is a silicon substrate
and the lid 103 is a CMOS chip, both can be manufactured
using mass production compatible silicon process tech-
nologies. As an additional advantage, cheap CMOS
packaging techniques may be used to bond the silicon
substrate to the CMOS chip. This reduces the total cost
of the device and allows it to be used as a disposable
device and produced in high volume.
[0048] FIG. 1 illustrates a 3D view of an embodiment
of a fluidic substrate 101.
[0049] A top view of an embodiment of the device 100
is illustrated in FIG. 2, the fluidic substrate 101 and the
lid 103 are attached to one another. A top view of an
exemplary fluidic substrate 101 used in the device of FIG.
2 is illustrated in FIG. 3. A side view of an embodiment
of the device 100 of FIG. 2 where the fluidic substrate
101 is attached to the lid 103 is illustrated in FIG. 4.
[0050] A device 100 according to embodiments of the
present invention comprises a fluidic substrate 101 which
is attached or bonded to a lid 103. The fluidic substrate
101 comprises a micro-fluidic component 102. The mi-
cro-fluidic component 102 may comprise micro-fluidic
channels, micro-reactors or other micro-fluidic
parts/structures which are interconnected to allow a fluid
sample to propagate through the complete micro-fluidic
component 102. The micro-fluidic component 102 may
comprise a plurality of micro-pillars or microstructures at
regular or irregular distances to allow filtering and sepa-
ration, valving (=function as a valve), mixing of a fluid
sample during capillary flow. FIG. 27 illustrates a top view
of a part of an open micro-fluidic component 102 com-
prising micro-pillars 270 to allow filtering and separation,
valving, mixing of a fluid sample during capillary flow.
FIG. 28 illustrates a 3D view of the open micro-fluidic
component 102 of FIG. 27 comprising micro-pillars 270.
The micro-pillars 270 in FIG. 27 and FIG. 28 are posi-
tioned as to form a gradient. This gradient is advanta-
geous to filter out larger particles in a first part of the
micro-fluidic component 102 and to filter out smaller par-
ticles in a second part of the micro-fluidic component 102.
FIG. 29 and FIG. 30 illustrate another embodiment of a
gradient of micro-pillars 270 in the micro-fluidic compo-
nent 102. The micro-fluidic component 102 may be con-
figured to create a capillary action to propagate a fluid
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sample through the device 100. The dimensions of the
micro-fluidic component 102 may be adapted to create
a capillary action in the micro-fluidic component 102
when a fluid sample is present. For example, dimensions
and distance between micro-pillars 270 in the micro-flu-
idic component 102 may be configured to create a cap-
illary action in the micro-fluidic component 102. As an
advantage, in embodiments of the present invention, the
device 100 does not need additional active components
(e.g. an active pump) to propagate a fluid sample through
the device 100. Thus, the complexity of the device 100
is reduced compared to prior art implementations, which
reduces fabrication cost and power consumption. As the
costs to fabricate are low, the device may be used as a
disposable fluid analysis device.
[0051] It is an advantage of embodiments of the
present invention that precise control over the flow of a
fluid sample in the micro-fluidic component 102 may be
achieved by e.g. correctly dimensioning the micro-fluidic
channels and/or micro-pillar sizes and distances which
are present in the micro-fluidic component 102. Litho-
graphic patterning may be used to fabricate the micro-
fluidic component 102 in the fluidic substrate 101. It is an
advantage that the lithographic patterning of micro-pillars
and micro-fluidic channels of the micro-fluidic component
102 allows to accurately control the dimensions, size and
shape of the micro-pillars and micro-fluidic channels,
thereby precisely controlling the capillary flow. This pre-
cise control over the dimensions, achievable via litho-
graphic processes presents an advantage in achieving
more reproducible lateral flow than state of the art lateral
flow test strips, which are made from porous paper with
uncontrolled lateral flow. By varying the dimensions over
the length of the device it is possible to slow down and/or
to increase the speed of the flow of a fluid sample where
desired. This allows implementation of more complex bi-
ochemical reactions than the simple flow used in existing
lateral flow immunoassay tests. The combination with
the functions implemented in the CMOS chip bonded as
a lid onto the fluidic substrate 101 further adds temper-
ature control, electrical fluid actuation and valving, inte-
grated biosensing and read out where needed. Therefore
it becomes possible to implement complex assays, in-
cluding DNA/RNA assays, proteins, small molecules and
cells and combinations thereof in one integrated capillary
system starting from body fluids. Moreover, the imple-
mentation of capillary flow in silicon with controlled lateral
flow and with control over the temperature and flow rate
results in more accurate point of care test results.
[0052] In embodiments of the present invention the flu-
idic substrate 101 comprises a means for providing a
fluid sample which is connected to the micro-fluidic com-
ponent 102.
[0053] The lid 103 functions as a cover for the fluidic
substrate 101 wherein the lid 103 fully or partly closes
the micro-fluidic component 102. FIG. 25 illustrates an
embodiment of the present invention wherein the lid 103
partly covers the fluidic substrate 101. The micro-fluidic

component 102 may be an open micro-fluidic component
102 in the fluidic substrate 101. According to alternative
embodiments of the present invention, the dimensions
of the lid 103 may be identical to the dimensions of the
fluidic substrate 101. The lid 103 may fully or also partially
covering the fluidic substrate 101. When the means for
providing a fluid sample is an inlet 109 (as illustrated in
FIG. 26), for instance a sample pad 102a, the lid 103 may
partially cover the fluidic substrate 101, allowing a user
to access the inlet 109 to deposit a fluid sample.
[0054] According to embodiments of the present inven-
tion, the device 100 may further comprise one or more
electrodes which are placed on the micro-fluidic compo-
nent 102 of the fluidic substrate 101. These electrodes
may be biocompatible electrodes. The electrodes may
be electrically connected to the lid 103 and are allowed
to interact with a fluid sample in the micro-fluidic compo-
nent 102 of the device 100 as they may be in direct con-
tact with a fluid sample in the micro-fluidic component
102. While the lid 103 itself may comprise electrodes, it
is advantageous to separate the electrodes from the lid
103 to allow the lid 103 to be smaller which reduces costs.
[0055] According to embodiments of the present inven-
tion, the micro-fluidic component 102 may comprise a
capillary pump.
[0056] According to embodiments of the present inven-
tion, the means for providing a fluid sample may be an
integrated needle 104, for instance fabricated from sili-
con, and comprising an inner fluidic channel 105 con-
nected to the micro-fluidic component 102. The needle
104 may be a protruding portion of the fluidic substrate
101 and may be positioned so as to penetrate skin tissue
when pressed against that skin tissue.
[0057] The fluidic substrate 101 and the needle 104
may be fabricated from a single piece of silicon. This
simplifies the fabrication of the device 100 according to
embodiments of the present invention, as separate steps
to attach a needle 104 to the fluidic substrate 101 are not
required. Also, standard CMOS processing techniques
may be used to fabricate the needle 104. Preferably the
needle 104 is a sharp needle which allows skin tissue to
be penetrated. The fluidic substrate 101 and the needle
104 may be both fabricated from silicon. As an advan-
tage, the strength of the silicon allows the needle 104 to
be very sharp which eases the penetration of the needle
104 in skin tissue. Further, the strength of the silicon al-
lows skin tissue to be firmly pressed against the needle
104, allowing penetration of skin tissue without bending
or breaking the needle 104.
[0058] According to embodiments of the present inven-
tion, the needle 104 may be positioned in a horizontal
plane of the fluidic substrate 101 wherein the needle 104
is positioned on a sidewall of the fluidic substrate 101.
The needle 104 may be a protruding portion of a sidewall
of the fluidic substrate 101. According to a different em-
bodiment, the needle 104 may be positioned on a hori-
zontal plane of the fluidic substrate 101 wherein the nee-
dle is positioned perpendicular on a major surface of the

9 10 



EP 2 827 988 B1

7

5

10

15

20

25

30

35

40

45

50

55

fluidic substrate 101. According to embodiments of the
present invention, the needle 104 may feature an open
channel connected to the micro-fluidic component 102,
wherein, in use, the skin tissue functions as a side-wall
of the needle 104 when skin tissue is penetrated.
[0059] The device 100 according to embodiments of
the present invention may be used by pressing skin tissue
of a user against the needle 104. When sufficient force
is used, the needle 104 penetrates the skin tissue, allow-
ing blood to enter the inner fluidic channel 105 of the
needle 104. The needle 104 comprises a tip which is
open to allow a fluid sample to enter the inner fluidic chan-
nel 105. When the needle is sharp with a small outer
diameter (preferably smaller than 200 um) the penetra-
tion of the skin tissue will not cause any discomfort to the
user. As the inner fluidic channel 105 of the needle 104
is connected to the micro-fluidic component 102 of the
fluidic substrate 101, blood may enter the micro-fluidic
component 102. Due to capillary force, blood will propa-
gate through the micro-fluidic component 102.
[0060] FIG. 1 illustrates an embodiment of the fluidic
substrate 101 with an integrated needle 104 (as part of
the fluidic substrate 101), the needle having an inner flu-
idic channel 105 connected to a micro-fluidic component
102. The micro-fluidic component 102 may comprise: a
sample pad 102a (= an inlet), a reagent storage 102b, a
one-time usage hermetic valve 102c, a first trigger valve
102d, a mixer 102e, a delay line 102f, a second trigger
valve 102g, an heater 102h and a wick 102i. As illustrated
in FIG. 1, all fluidic components in the fluidic substrate
101 are open. The lid 103 may function as a cover to
close some or all fluidic components.
[0061] According to embodiments of the present inven-
tion, the fluidic substrate 101 may comprise a cut-out 106
wherein the needle 104 is positioned in the cut-out 106.
The cut-out 106 is a removed part of the fluidic substrate
101 to offer mechanical protection for the needle 104
which resides in the cut-out 106.
[0062] FIG. 5 illustrates a top view of an embodiment
of the present invention wherein the lid 103 is bonded to
the fluidic substrate 101. FIG. 6 illustrates a top view of
an exemplary fluidic substrate 101 of an embodiment of
the present invention. FIG. 7 illustrates a side view of an
embodiment of the present invention wherein the lid 103
is bonded to the fluidic substrate 101.
[0063] As illustrated in FIG.s 5, 6 and 7, the needle 104
is located in a cut-out 106 of the fluidic substrate 101.
The cut-out 106 protects the needle 104 from breaking
e.g. when the device 100 is inserted in a slot of an external
device, e.g. a mobile device such as a smartphone, for
instance for readout. The sidewall of the fluidic substrate
101 may feature the cut-out 106. The needle 104 may
be positioned in the cut-out 106 to allow a user to pene-
trate skin tissue when pressed firmly against the cut-out
106. As a further advantage, during fabrication, the nee-
dle 104 may be fabricated while fabricating the cut-out
106. As a result, less material is wasted as only the ma-
terial for the cut-out 106, excluding the material for the

needle 104, needs to be removed. The cut-out 106 and
needle 104 may be fabricated using standard silicon
processing techniques.
[0064] According to embodiments of the present inven-
tion, the fluidic substrate 101 may comprise a protection
structure 107 for protecting the needle 104, removably
attached to the fluidic substrate 101. According to em-
bodiments of the present invention, the protection struc-
ture 107 may be attached to the fluidic substrate 101 via
at least one anchoring mechanism 108. The protection
structure 107 may be detached by breaking the at least
one anchoring mechanism 108. The protection structure
107 may be part of the fluidic substrate 101 wherein the
anchoring mechanism 108 is a groove in the fluidic sub-
strate 101 to allow breaking of the protection structure
107 at the groove. FIG. 8 is a top view of such an em-
bodiment of a device 100. As can be seen in FIG. 9 (il-
lustrated is a top view of an exemplary embodiment of a
fluidic substrate 101 for use in a device according to em-
bodiments of the present invention, for instance a device
as illustrated in FIG. 8), the protection structure 107 is
part of the fluidic substrate 101 and features two anchor-
ing mechanisms 108 which allow detaching of the pro-
tection structure 107 from the fluidic substrate 101. FIG.
10 illustrates a side view of the device 100 of FIG. 8.
[0065] According to embodiments of the present inven-
tion, the means for providing a fluid sample is an inlet
109. The inlet 109 may be an indentation in the fluidic
substrate 101 which is connected to the micro-fluidic
component 102 by a fluidic channel. To use the device,
a user may deposit a drop of bodily fluid such as blood
or saliva on the inlet 109 of the device. Due to capillary
force, the bodily fluid will propagate through the micro-
fluidic component 102.
[0066] FIG. 26 illustrates a de-assembled device 100
according to embodiments of the present invention, com-
prising a fluidic substrate 101 comprising an inlet 109
and a microfluidic component 102, a lid 103 and an pack-
age 110. The package 110 may comprise a base and a
top which can be assembled together to package the
fluidic substrate 101 and the lid 103, thus protecting these
from environmental influences such as dust. The pack-
age may comprise a through-hole 260 for depositing a
fluid sample on an inlet 109 of the fluidic substrate 101.
When all parts are assembled, the device 100 may func-
tion as a stand-alone wireless device for analyzing a fluid
sample.
[0067] According to embodiments of the present inven-
tion, at least a part of the lid 103 may be in contact with
the fluid sample when the fluid sample is present in the
device 100. As the lid 103 is a CMOS chip, electronic
circuitry present on a surface of the chip may be in direct
contact with the fluid sample when the lid 103 is function-
ing as a side-wall of an open micro-fluidic component
102 in the fluidic substrate 101. In this case, the side of
the chip comprising electronic circuitry may be bonded
to an open micro-fluidic component 102 of the fluidic sub-
strate 101 wherein the electronic circuitry is aligned with
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parts of the micro-fluidic component 102 where interac-
tion with a fluid sample is desired. As an advantage, this
may improve the interaction between the electronic cir-
cuitry and the fluid sample.
[0068] According to embodiments of the present inven-
tion, the lid 103 may comprise bonding layers to enable
bonding of the lid 103 to the fluidic substrate 101.
[0069] According to embodiments of the present inven-
tion, a first side of the fluidic substrate 101 comprising
an open micro-fluidic component 102 may be bonded to
a first side of the CMOS chip 103 comprising at least one
electrical component.
[0070] According to an embodiment, the lid 103 com-
prises a transistor layer, the transistor layer being elec-
trically connected at least one electrical component, the
electrical component being at least one of the following:
biosensing circuitry, electrodes for sensing purposes,
electrodes for fluid manipulation purposes, circuitry for
data communication purposes, circuitry for wireless data
communication purposes, temperature sensors, heater
electrodes for temperature control or temperature cycling
and fluid sensors and electrodes for fluidic viscosity con-
trol. The circuitry for wireless data communication may
comprise provisions for communication via a Bluetooth
radio or a WiFi module for wirelessly transmitting data
from electronic circuitry in the lid 103. As an advantage,
the device 100 may communicate with an external device
such as a mobile device which may be used to further
process the data.
[0071] The lid 103 is a CMOS chip. According to em-
bodiments of the present invention, the CMOS chip com-
prises a silicon substrate 111, a transistor layer 112, at
least one electrical component electrically connected to
the transistor layer 112 and at least one bonding layer
115.The at least one electrical component may be bio-
sensing circuitry, electrodes for sensing purposes, elec-
trodes for fluid manipulation purposes, circuitry for data
communication purposes, circuitry for wireless data com-
munication purposes, temperature sensors, heater elec-
trodes for temperature control and fluid sensors and elec-
trodes for fluidic viscosity control.
[0072] A particular embodiment of a lid 103 according
to embodiments of the present invention is illustrated in
FIG. 18. In this embodiment, the CMOS chip 103 com-
prises a silicon substrate 111. Atop the silicon substrate
111 a transistor layer 112 may be present. Atop the tran-
sistor layer 112 an interconnection layer 113 may be
present. Atop the transistor layer 112, at least one elec-
trical component may be present electrically connected
to the transistor layer 112 via the interconnection layer
113. The interconnection layer 113 may comprise a plu-
rality of metal layers. According to embodiments of the
present invention, atop the transistor layer 112 , a bond-
ing layer 115 and at least one electrode 114 may be
present. The electrode 114 may be electrically connected
to the transistor layer via the interconnection layer 113.
[0073] According to embodiments of the present inven-
tion, the at least one electrical component may be a bio-

compatible electrode which is fluid corrosion free and
chemically inert. According to a specific embodiment, the
at least one electrode 114 is TiN electrode.
[0074] According to embodiments of the present inven-
tion the bonding layer 115 may be a layer which allows
bonding of the CMOS chip 103 to the fluidic substrate
101 at low temperatures and voltages. This is advanta-
geous as these conditions do not damage the CMOS
chip, neither do they damage reagents or for instance
proteins which may be provided on the microfluidic sub-
strate 101. According to a specific embodiment, the
bonding layer 115 may be a SiO2 or polymer layer.
[0075] FIG. 19 illustrates a device 100 according to
embodiments of the present invention, wherein a CMOS
chip 103 as illustrated in FIG. 18 is bonded to a fluidic
substrate 101. The side of the CMOS chip 103 comprising
the bonding layer 115 and the electrode 114 is bonded
to the side of the fluidic substrate 101 comprising an open
micro-fluidic component 102. This means that the CMOS
chip 103 as illustrated in FIG. 18 is flipped upside down
with respect to its position as illustrated in FIG. 18. The
electrode 114 is thereby in direct contact with a fluid sam-
ple present in the micro-fluidic component 102. The
bonding layer 115 is used to attach the CMOS chip 103
to the fluidic substrate 101.
[0076] According to embodiments of the present inven-
tion, the CMOS chip 103 may comprise at least one sil-
icon I/O connection 116, as illustrated in FIG. 20. The
silicon I/O connection 116 may be a backside opening
through the substrate 111 to access electrical signals of
the CMOS chip 103 in the transistor layer 112. Further,
in yet alternative embodiments, the silicon I/O connection
116 may be a backside opening through both the sub-
strate 111 and the transistor layer 112 to access electrical
signals of the CMOS chip 103 in the interconnection layer
113. FIG. 20 illustrates the device 100 wherein a CMOS
chip 103 is bonded to a fluidic substrate 101 and wherein
the CMOS chip 103 features a silicon I/O connection 116
through both the substrate 111 and the transistor layer
112.
[0077] According to embodiments of the present inven-
tion, the fluidic substrate may comprise an open micro-
fluidic component 102 and the fluidic substrate may be
covered partly by the CMOS chip 103. It is advantageous
that a part of the micro-fluidic component 102 is not cov-
ered as this allows reagents to be applied/spotted on
specific open parts of the micro-fluidic component 102.
In this case, no extra through-holes are needed to apply
reagents after bonding of the fluidic substrate 101 to the
CMOS chip 103. It is also advantageous that the CMOS
chip area is smaller, as the active electronics is the more
expensive part of the disposable.
[0078] According to embodiments of the present inven-
tion, the CMOS chip 103 may further comprise at least
one I/O pad 117. The at least one I/O pad 117 may be
located on the interconnection layer 113.
[0079] FIG. 21 illustrates an embodiment of a CMOS
chip 103. The CMOS chip 103 comprises a silicon sub-
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strate 111. Atop the silicon substrate a transistor layer
112 is present. Atop the transistor layer 112, an intercon-
nection layer 113 is present. The interconnection layer
113 may comprise a plurality of metal layers to intercon-
nect the transistor layer 112 with electrical components.
Atop the transistor layer 112, a bonding layer 115, an I/O
pad 117 and, in the embodiment illustrated, a plurality of
electrodes 114 are present. The electrodes 114 are elec-
trically connected to the transistor layer 112 via the in-
terconnection layer 113. The I/O pad 117 is also electri-
cally connected to the transistor layer 112 via the inter-
connection layer 113.
[0080] According to embodiments of the present inven-
tion, a first part of a first major surface of the CMOS chip
103 may cover the fluidic substrate 101, a second part
of the first major surface of the CMOS chip 103 may not
cover the fluidic substrate 101. In these embodiments,
the CMOS chip 103 may either be larger than the fluidic
substrate 101, or it may be laterally shifted with respect
to the fluidic substrate 101 so that a portion of the CMOS
chip 103 forms an overhang with respect to the fluidic
substrate 101. The second part of the first major surface
of the CMOS chip 103 may comprise at least one I/O pad
117 to have access to the I/O pad 117.
[0081] FIG. 22 illustrates a CMOS chip 103 as illustrat-
ed in FIG. 21, bonded to a fluidic substrate 101. A first
part of the CMOS chip 103 at least partly, and in the
embodiment illustrated fully covers the fluidic substrate
101 wherein electrodes 114 are in direct contact with a
fluid sample when present in the micro-fluidic component
102 of the device 100. The bonding layers 115 are used
to bond a first part of the CMOS chip 103 to the fluidic
substrate 101. A second part of the CMOS chip 103 forms
an overhang which does not cover the fluidic substrate
101. The second part comprises the I/O pad 117. As an
advantage, this overhang allows easy access to the I/O
pad 117. This allows standard I/O pad dimensions and
packaging approaches to be used for inserting the sub-
strate in slots typically used for smartcards. It is a further
advantage that additional processing steps to fabricate
silicon I/O connections (e.g. a hole through the substrate
and transistor layer) to access electrical signals in the
CMOS chip 103 are not required.
[0082] According to embodiments of the present inven-
tion, the fluidic substrate 101 further comprises at least
one optical waveguide to allow optical excitation and
sensing of the fluid sample when present in the device
100.
[0083] According to embodiments of the present inven-
tion, the fluidic substrate 101 or the lid 103 comprises at
least one through-hole for application of a biochemical
reagent to a region of the micro-fluidic component 102
or to a region of the lid 103. The through-holes in the
fluidic substrate 101 or the lid 103 allow the application
of biochemical reagents to specific regions of the micro-
fluidic component 102 or to specific regions of the lid 103.
This is advantageous as it allows reagents to be applied
after attachment of the lid 103 to the fluidic substrate 101.

[0084] According to embodiments of the present inven-
tion, the CMOS chip 103 may comprise at least one
through-hole 118. When attached to the fluidic substrate
101, the through hole 118 in the CMOS chip 103 allows
reagent spotting on a specific location of the micro-fluidic
component 102 in the fluidic substrate 101 or on a specific
part of the CMOS chip 103. FIG. 23 illustrates such an
embodiment wherein the CMOS chip 103 comprises one
through hole 118. In this embodiment, the CMOS chip
further comprises a silicon I/O connection 116. As illus-
trated, the CMOS chip 103 completely covers a part of
the fluidic substrate 101.
[0085] According to same or alternative embodiments
of the present invention, a first side of the fluidic substrate
101 comprises the open micro-fluidic component 102.
The other side, opposite to the side where the micro-
fluidic component 102 is provided, may comprise a at
least one through hole 119. The through hole 119 allows
reagent spotting on a specific location of the micro-fluidic
component 102 in the fluidic substrate 101 or on a specific
part of the CMOS chip 103. FIG. 24 illustrates such an
embodiment wherein the fluidic substrate comprises two
through holes 119. A part of the CMOS chip 103 covers
the fluidic substrate 101, the part not covering the fluidic
substrate 101 but forming an overhang comprises an I/O
pad 117.
[0086] According to embodiments of the present inven-
tion, the lid 103 may be bonded to the fluidic substrate
101 using a polymer, which may preferably be a litho-
graphically patterned polymer. The material for forming
the bonding between the lid 103 and the fluidic substrate
101 should be suitable for perform a Si-Si bonding, pref-
erably at low temperature, for instance room tempera-
ture. This is compatible with CMOS circuits being present
on the lid 103 and which should not be destroyed by the
bonding process, and with reagents being present on or
in the fluidic substrate 101, and which should also not be
destroyed by the bonding process. Suitable bonding ma-
terials for bonding the lid 103 to the fluidic substrate 101
are for instance photopatternable PDMS, obtainable
from Dow Corning; SU8, obtainable from Micr Chem; or
OSTE, obtainable from Mercene Labs. These bonding
materials all have room temperature as bonding temper-
ature.
[0087] According to another embodiment of the
present invention, the lid 103 is bonded to fluidic sub-
strate 101 using a CMOS compatible packaging tech-
nique. The use of CMOS packaging techniques may be
used when the fluidic substrate 101 is a silicon substrate
and the lid 103 is a CMOS chip.
[0088] According to embodiments of the present inven-
tion, the device 100 may further comprise metal contacts
electrically connected to the lid 103 for read-out of elec-
trical signals from the lid 103. The metal contacts may
be located on the lid 103, electrically connected to elec-
tronic circuitry in the lid 103. The position and shape of
the metal contacts may be selected according to stand-
ards, allowing insertion of the device in standardized slots
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such as slots for memory cards (e.g. CompactFlash,
SmartMedia, MultiMedia Card or Secure Digital (SD)
memory cards) commonly used in communication devic-
es such as mobile devices. The insertion of the device
100 in an mobile device allows processing of the electrical
signals from the lid 103 by a processor and/or other elec-
tronic components present in the mobile device. For ex-
ample, a processor of a smartphone may be used to proc-
ess electrical signals and/or to display data.
[0089] According to embodiments of the present inven-
tion, at least a part of the fluidic substrate 101 and/or the
lid 103 may be fabricated from a transparent material to
allow optical inspection of a fluid sample when the fluid
sample is present in the micro-fluidic component 102.
The part of the fluidic substrate 101 that is fabricated from
a transparent material may be part of the micro-fluidic
component 102 of the device 100. The transparent part
may be a side-wall of the micro-fluidic component 102 of
the device 100. The transparent material allows optical
inspection of a fluid sample in the device 100. An optical
detector may be used to optically inspect a fluid sample,
in order for instance to detect an analyte. The optical
detector may be an image sensor which may be part of
an external device or may be integrated in the device
100. The transparent material may be a transparent oxide
or polymer. For microscopy purposes, a part of the lid
103 or a part of the fluidic substrate 101 may be trans-
parent. For lensfree imaging purposes, a part of the lid
103 and a part of the fluidic substrate 101 may be trans-
parent to enable working in transmission mode wherein
a radiation source may be used to radiate an object in a
fluid sample in the device 100 through the transparent
part of the lid 103 and a detector may be used to detect
signals from the radiated object through the transparent
part of the fluidic substrate 101. The signals may be dif-
fraction patterns of a radiated object in the fluid sample.
[0090] FIG. 33 illustrates a device 100 according to
embodiments of the present invention, where a fluidic
substrate 101 and a lid 103 are bonded to one another.
The fluidic substrate 101 comprises different microfluidic
components for multi-omic analysis, in the embodiment
illustrated comprising a plurality of chambers 330, 331,
332, 333 and microfluidic channels (not illustrated). The
chambers may have different depths, depending on their
function and the type of measurement being performed.
The chambers may be separated by valves that may be
actuated in any suitable way, for instance by fluidic forces
or by electricity. Electrodes for actuation may be provided
on the fluidic substrate 101 or on the lid 103. The CMOS
chip forming the lid 103 may thus incorporate different
functionalities, such as for instance a CMOS microscopic
imager 334, CMOS optical detectors 335, 336 and CMOS
electrical circuitry 337 for heating and/or sensing. The
CMOS microscopic imager 334 may comprise CMOS
active pixels for readout of optical signals from the fluid
sample in the microfluidic component 102. The CMOS
optical detector 335 comprises an optical resonator 338.
A waveguide 339 may be present for transporting meas-

urement light from one location of the CMOS chip 103 to
another location. The waveguide may for instance be
used for irradiating the sample for performing lensfree
microscopy. Furthermore, filters may be provided in the
fluidic substrate 101 or in the lid 103 for rejecting optical
excitation from emission, so as to enable measurement
of a fluorescent signal. Also multispectral filters may be
provided in the fluidic substrate 101 or in the lid, for meas-
urement fluorescent signals with multiple colours.
[0091] This way, detection of different types of markers
can be performed within a single, preferably disposable,
detection device according to embodiments of the
present invention.
[0092] According to embodiments of the present inven-
tion, the shape of the device 100 allows insertion into a
mobile communication device. According to embodi-
ments of the present invention, the device 100 has the
shape/dimensions of a memory card. It is an advantage
of embodiments of the present invention that the dimen-
sions of the device 100 may be according to standards,
e.g. according to standards of memory cards used in mo-
bile devices such as: CompactFlash, SmartMedia, Mul-
tiMedia Card, Secure Digital memory cards or any other
type.
[0093] FIG. 31 and 32 illustrate an embodiment of the
present invention wherein the device 100 has the shape
of an SD card. Inside the cut-out 106 (which is always
present according to SD card standards), a needle 104
is present. At the other side of the SD card, the metal
contacts are present and electrically connected to the lid
103 to allow read-out of electrical signals from the lid 103
which may be further processed by the device in which
the SD card is inserted.
[0094] According to embodiments of the present inven-
tion, the lid 103 or the fluidic substrate 101 may further
comprise a compartment for powering the device 100,
such as a battery compartment (not illustrated) which is
electrically connected to the lid 103.
[0095] In a second aspect embodiments of the present
invention relate to a method to fabricate a device as dis-
closed in the first aspect of the present invention. The
method comprises: providing a fluidic substrate 101; pro-
viding a lid 103; attaching the fluidic substrate 101 to the
lid 103 to close the fluidic substrate 101 at least partly;
characterized in that: the fluidic substrate 101 is a silicon
fluidic substrate and the lid 103 is CMOS chip; and where-
in the fluidic substrate 101 is attached to the lid 103 using
a CMOS compatible bonding process.
[0096] It is advantageous that the fluidic substrate 101
is bonded to the lid 103 using a CMOS compatible bond-
ing process. In state of the art devices, bonding is per-
formed using high temperature/voltage bonding tech-
niques. These bonding techniques may damage elec-
tronic circuitry present in the CMOS chip and/or reagents
present in the microfluidic substrate 101. The use of a
CMOS compatible bonding enables bonding at lower
temperatures/voltages and therefore preserves the elec-
tronic circuitry of the lid 103 and the reagents present in

17 18 



EP 2 827 988 B1

11

5

10

15

20

25

30

35

40

45

50

55

the microfluidic substrate 101. According to embodi-
ments of the present invention, the bonding may be per-
formed via a wafer to wafer or die to wafer bonding proc-
ess such as direct oxide to oxide bonding or bonding via
a pattern-able polymer. Additionally, it can also be ad-
vantageous to be able to perform the bonding at a low
temperature in case some reagents are already spotted
on one of the substrates during the fabrication flow.
[0097] The fluidic substrate 101 may be fabricated us-
ing a combination of coarse and fine structures in a single
piece of silicon substrate by a combination of two hard
masks, protection and de-protection of layers, etching of
coarse and etching of fine structures. The fine structures
may be structures configured to enable a controlled cap-
illary suction in the micro-fluidic component 102 of the
device 100. The fine structures may comprise micro-pil-
lars 270 and/or other microstructures. The coarse struc-
tures may be structures for storing larger volumes of flu-
ids e.g. reagent storage 102b for storing reagents, or a
wick 102i. It is an advantage to use silicon rather than
more common microfluidic materials such as glass or
polymers since the very high anisotropic etching of silicon
results in fine structures with extremely high aspect ra-
tios. The silicon micro-pillars 270 typically have lateral
dimensions from 1 um to 20 um with aspect ratios of
20-50. High aspect ratios are advantageous in having a
high surface to volume ratio, essential for capillary flow.
The high aspect ratio fine structures, combined with the
coarse structures allow to implement more complex cap-
illary fluidic functions in a more compact footprint than is
achievable with any other material. More complex func-
tions include separation (e.g. cells from molecules), mix-
ing, valving, thermally controlled reactions,... Moreover,
silicon is an inert material with clear advantages towards
implementation of biochemical reactions. The advantage
of the extremely compact fully integrated disposable de-
vice results from the advanced use of silicon for both the
fluidic substrate and the CMOS lid. The reduced footprint
also results in reduced cost of the entire device.
[0098] According to embodiments of the present inven-
tion, providing a fluidic substrate 101 comprises providing
a silicon substrate 201, illustrated in FIG. 11, and pat-
terning the silicon substrate to form a micro-fluidic com-
ponent 102 and a means for providing a fluid sample in
the device 100, the micro-fluidic component 102 being
configured to propagate a fluid sample via capillary force
through the device 100.
[0099] According to embodiments of the present inven-
tion, providing a fluidic substrate 101 comprises: provid-
ing a silicon substrate 201, providing an oxide mask 202,
patterning the oxide mask 202 by using a first patternable
mask layer 210, so as to create fine structures 203 in the
oxide mask 202 (FIG. 12); providing a protection layer
204 to protect the patterned oxide mask; patterning
coarse structures in a second patternable mask layer 211
(FIG. 13); etching of the coarse structures 205 in the sil-
icon substrate 201 through the second mask layer 211
(FIG. 14); removing the second mask layer 211 and grow-

ing oxide 206 (FIG. 15) for protecting the coarse struc-
tures 205; removing the protection layer 204 (FIG. 16)
and etching the fine structures 203 using the oxide layer
206 as an etch mask (FIG. 16); removing the oxide 206
(FIG. 17). The resulting structure is a microfluidic sub-
strate 101 which may be used in a device according to
embodiments of the first aspect of the present invention.
[0100] FIG. 11-17 illustrate how the fluidic substrate
101 may be fabricated. According to embodiments of the
present invention, the fluidic substrate 101 may be fab-
ricated by performing:

- Patterning fine structures 203 comprising: providing
a silicon substrate 201, providing an oxide mask 202,
patterning the oxide mask 202 to create fine struc-
tures 203 in the oxide mask 202;

- providing a protection layer 204 to protect the oxide
202;

- performing lithography of coarse structures 205;
- performing etching of the coarse structures 205;
- growing oxide 206 for protecting the coarse struc-

tures 205 wherein the protection layer 204 on the
fine structures 203 prevents oxide growth;

- removing the protection layer 204 and etch the fine
structures 203;

- removing the oxide 206.

[0101] According to embodiments of the present inven-
tion, the protection layer 204 may be a nitride layer.
[0102] According to embodiments of the present inven-
tion, providing the CMOS chip 103 comprises: providing
a silicon substrate 111, fabricating a transistor layer 112
atop the silicon substrate and providing an interconnec-
tion layer 113 atop the transistor layer. The interconnec-
tion layer may comprise at least one metal layer. The
CMOS chip 103 is fabricated using standard CMOS proc-
ess techniques.
[0103] Further, on top of standard CMOS process
flows, additional components may be deposited or pat-
terned on the interconnection layer 113 such as biocom-
patible electrodes, a bonding layer, I/O pads or other
components.
[0104] According to embodiments of the present inven-
tion, through holes 109, 118 may be etched through the
fluidic substrate 101 or the CMOS chip 103 to enable
fluidic access for applying of reagents to the fluidic sub-
strate 101 or CMOS chip 103. The through-holes in the
CMOS chip 103 may be fabricated whilst fabricating sil-
icon I/O interconnections 116 in the CMOS chip 103. The
through-holes in the fluidic substrate 101 may be fabri-
cated by first thinning the fluidic substrate 101 and then
etching the through-holes.
[0105] According to embodiments of the present inven-
tion, the CMOS chip 103 may be bonded to the fluidic
substrate 101 using a die to wafer or wafer to wafer bond-
ing process.
[0106] To access electrical signals of the CMOS chip
103, silicon I/O contacts 116 may be provided. According
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to embodiments of the present invention, the contacts
may be fabricated by thinning the silicon substrate 111
of the CMOS chip 103 and performing a back side etching
on the silicon substrate 111 to gain access to a metal
layer of the interconnection layer 113.
[0107] Alternatively, a CMOS chip 103 comprising an
I/O pad 117 at a first side of the chip 103 may be provided,
wherein the first side of the CMOS chip 103 is bonded
to the fluidic substrate 101 and wherein the first side of
the CMOS chip 103 comprising the I/O pad 117 does not
cover the fluidic substrate 101. This is for example illus-
trated in FIG. 22. The I/O pad 117 is accessible when
the CMOS chip 103 is bonded to the fluidic substrate
101. The I/O pad 117 may be used as a metal contact
on a memory card.
[0108] According to embodiments of the present inven-
tion, the CMOS chip 103 is bonded to the fluidic substrate
101 while aligning at least one electrical component on
a first side of a CMOS chip 103 with the micro-fluidic
component 102. For example, sensing and actuating
electrodes on the first side of the CMOS chip 103 are
aligned with a sensing or actuation side in the fluidic sub-
strate 101. This allows direct contact of a fluid sample
with electrical components present on the CMOS chip
103 when a fluid sample is present in the device 100.
[0109] According to embodiments of the present inven-
tion, surfaces of the fluidic substrate 101 and the lid 103
are partially or fully coated to modify surface interactions
with the fluid sample. The surfaces may be inner surfaces
of the micro-fluidic component 102 or a surface of the
CMOS chip 103 that is bonded to the fluidic substrate
101. In particular those parts of the surface of the CMOS
chip 103 that are in contact with a fluid sample present
in the micro-fluidic component 102. The coating may be
a hydrophilic coating.
[0110] The surfaces of the micro-fluidic component
102 and/or the side of the CMOS chip 103 bonded to the
fluidic substrate 101 can be made hydrophilic in order to
improve the wetting behavior of the surfaces, thereby
promoting capillary flow. The surfaces can also be treat-
ed in order to avoid absorption or adhesion of biomole-
cules on the walls. The coating can be done for example
by vapor coating with silanes. According to embodiments
of the present invention the coating may be performed
locally on certain parts of the fluidic substrate 101 (e.g.
in some micro-fluidic channels) or on certain parts of the
CMOS chip 103.
[0111] According to embodiments of the present inven-
tion, at least one through-hole is fabricated in the fluidic
substrate 101 by first etching the through-hole and then
filling the through-holes with a transparent oxide of pol-
ymer.
[0112] Embodiments of the present invention improve
the functionality, portability and manufacturability of com-
pact disposable point of care devices. A particular em-
bodiment of the present invention is a fully integrated
silicon device with a needle or an inlet for the intake of
blood or any other body fluid. The device features a cap-

illary fluidic system for the propagation of a fluid sample
through the device via capillary action. A capillary pump
functioning as the wicking zone of the capillary fluidic
system may be used to propagate the fluid sample in the
device. A sensor chip reading out signals produced by
biochemical sensing reactions inside the capillary sys-
tem may be used to add biosensing functionality to the
device. Further, the device features a data communica-
tion interface for sending data to a personal computer, a
computing unit, smartphone or any other wireless com-
munication device. The device may function as a stand-
alone system wherein a power interface such as a battery
powers electronic circuitry such as a micro-chip in the
device. Alternatively, the device may be powered via a
communication port of the device.
[0113] The device may further comprise fluidic manip-
ulation structures including filtering, mixing, valves struc-
tures. A protection structure with a cut off zone to protect
and prevent breaking the needle before usage may be
present to avoiding contamination before usage. Struc-
tures such as electrically controllable fluidic manipulation
structures including electrowetting, electro and dielectro-
phoretic manipulation may be present to interact with a
fluid sample in the device. Electronic controllable heaters
may be present for accurately controlling the temperature
of the chip or for thermal cycling purposes.
[0114] Another exemplary embodiment of the present
invention includes an elegant, low cost and compact
manner to fabricate all of the above functions by providing
a silicon substrate which may comprise lithographically
defined channels, micro pillars and microstructures of
various shapes fabricated by deep Reactive Ion Etching
and designed to function as a capillary fluidic platform.
The silicon substrate may have a provision for making a
needle and a cut off zone for protecting the needle. The
silicon substrate can have different etch depths allowing
for precise control over the volume and capillary flow of
a fluid sample in the device. The silicon substrate may
be closed by a CMOS substrate (= lid 103) comprising
CMOS electronics containing a transistor layer. The elec-
tronics may be designed to provide functionality including
sensing, actuating, signaling, data processing and data
communication and therefore replaces the point of care
instrument. Some of the electrodes may be in direct con-
tact with the fluid, these electrode may be protected in a
fluid compatible manner. The silicon substrate may be
closed by the CMOS substrate by bonding both sub-
strates in a leakage free and biocompatible manner. This
can be done via a wafer to wafer or die to wafer bonding
process such as bonding via a patternable polymer. The
inner silicon substrate surfaces which may be in contact
with the body fluids may feature a hydrophilic layer via
coating of the inner channels. Additionally, through wafer
holes may be fabricated in the silicon substrate for sup-
plying reagents after the device has been bonded. For
each analysis, different reagents can be supplied. As an
advantage, the same device becomes configurable for
different diseases by simply adding reagents through the
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through-holes in the last production step. The device may
be manufactured using CMOS compatible processing
steps which lower production cost and enable the device
to be used as disposable device.
[0115] Further, the device may comprise components
to enable interfacing with standard user interfaces. For
example, the use of such a device as a smartcard in
wireless communication devices inserted in slots typical-
ly foreseen for smartcards. For example, the use of such
a device together with a compact and cheap battery and
low cost communication device (e.g. Bluetooth, NFC).
For example, the use of such a device together with a
wired communication interface (e.g. USB)
[0116] Embodiments of the present invention may be
used to detect DNA/RNA from body fluids and perform
an analysis to detect: mutations (ancestry, drug dosing,
disease predisposition), miRNA (marker for cancer and
other diseases), pathogen DNA/RNA (infectious diseas-
es such as HepC, HIV, etc.), microbiome DNA. Further,
the device may be used to detect proteins such as bi-
omarkers for a specific disease (cancer, Alzheimer’s, in-
fectious diseases, heart disease, cancer etc.) Further,
the device may be used to detect small molecules and
metabolites to reveal metabolic information (cholesterol).
Further, the device may be used to detect biomarkers
from exosomes. Further the device may be used to per-
form microscopy to perform a blood count, analyze cells
present in the blood (e.g. circulating tumour cells), iden-
tify infectious agents (e.g. malaria) and to detect blood
disorders (e.g. sickle cell anemia).

Claims

1. A device (100) for analyzing a fluid sample, the de-
vice comprising:

- a fluidic substrate (101) comprising:
- a lid (103) attached to the fluidic substrate (101)
at least partly covering the fluidic substrate (101)
and at least partly closing the micro-fluidic com-
ponent (102);

characterized in that:

the fluidic substrate (101) is a silicon fluidic sub-
strate and wherein the lid (103) is a CMOS chip.

2. The device (100) according to claim 1 wherein at
least a part of the lid (103) is in contact with the fluid
sample when the fluid sample is present in the device
(100).

3. The device (100) according to any of the preceding
claims, wherein the lid (103) comprises a transistor
layer, the transistor layer being electrically connect-
ed at least one electrical component, the electrical
component being at least one of the following: bio-

sensing circuitry, electrodes for sensing purposes,
electrodes for fluid manipulation purposes, circuitry
for data communication purposes, circuitry for wire-
less data communication purposes, temperature
sensors, heater electrodes for temperature control
and fluid sensors and electrodes for fluidic viscosity
control.

4. The device (100) according to any of the preceding
claims wherein the means for providing a fluid sam-
ple is an integrated needle (104) fabricated from sil-
icon and comprising an inner fluidic channel (105)
connected to the micro-fluidic component (102) and
wherein the needle (104) is a protruding portion of
the fluidic substrate (101) and positioned to pene-
trate skin tissue when pressed against the skin tis-
sue.

5. The device (100) according to claim 4 wherein the
fluidic substrate (101) comprises a cut-out (106) and
wherein the needle (104) is positioned in the cut-out
(106).

6. The device (100) according to claim 4 wherein the
fluidic substrate (101) comprises a protection struc-
ture (107) for protecting the needle (104), removable
attached to the fluidic substrate (101).

7. The device (100) according to any of the preceding
claims 1 to 3, wherein the means for providing a fluid
sample is an inlet (109).

8. The device (100) according to any of the preceding
claims wherein the fluidic substrate (101) further
comprises at least one optical waveguide to allow
optical excitation and sensing of the fluid sample
when present in the device (100).

9. The device (100) according to any of the preceding
claims wherein the fluidic substrate (101) or the lid
(103) comprises at least one through-hole for appli-
cation of a biochemical reagent to at least one region
of the micro-fluidic component (102) or to at least
one region of the lid (103).

10. The device (100) according to any of the preceding
claims wherein the lid (103) is bonded to the fluidic
substrate (101) using a lithographically patterned
polymer.

11. The device (100) according to any of the preceding
claims, further comprising metal contacts electrically
connected to the lid (103) for read-out of electrical
signals from the lid (103).

12. The device (100) according to any of the preceding
claims, wherein at least part of the fluidic substrate
(101) and/or the lid (103) is fabricated from a trans-
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parent material to allow optical inspection of a fluid
sample when the fluid sample is present in the micro-
fluidic component (102).

13. The device (100) according to any of the preceding
claims, wherein the shape of the device (100) allows
insertion into a mobile communication device.

14. A method for fabricating a device (100) for analyzing
a fluid sample, the method comprising:

- providing a fluidic substrate (101) comprising

+ a micro-fluidic component (102) embed-
ded in the fluidic substrate (101) configured
to propagate a fluid sample via capillary
force through the micro-fluidic component
(102); and
+ a means for providing a fluid sample con-
nected to the micro-fluidic component
(102);

- providing a lid (103);
- attaching the fluidic substrate (101) to the lid
(103) to close the fluidic substrate (101) at least
partly;

characterized in that:

the fluidic substrate (101) is a silicon fluidic sub-
strate and the lid (103) is CMOS chip; and
wherein the fluidic substrate (101) is attached
to the lid (103) using a CMOS compatible bond-
ing process.

15. The method according to claim 14 wherein providing
a fluidic substrate (101) comprises:

- providing a silicon substrate (201), providing
an oxide mask (202), patterning the oxide mask
to create fine structures (203) in the oxide mask
(202);
- providing a protection layer (204) to protect the
oxide mask (202);
- patterning coarse structures (205);
- etching of the coarse structures (205);
- growing oxide (206) for protecting the coarse
structures (205);
- removing the protection layer (204) and etch
the fine structures (203);
- removing the oxide (206).

16. The method according to claim 14 wherein surfaces
of the fluidic substrate (101) and the lid (103) are
partially or fully coated to modify surface interactions
of the substrate with the fluid sample.

17. Use of a device according to any of the claims 1 to

13 to perform microscopy.

Patentansprüche

1. Vorrichtung (100) zur Analyse einer Fluidprobe, wo-
bei die Vorrichtung folgendes umfasst:

- ein fluidisches Substrat (101), folgendes um-
fassend:
- einen Deckel (103), der am fluidischen Subst-
rat (101) angebracht ist, das fluidische Substrat
(101) zumindest teilweise abdeckt, und die mi-
krofluidische Komponente (102) zumindest teil-
weise verschließt;

dadurch gekennzeichnet, dass:

das fluidische Substrat (101) ein fluidisches Si-
lizium-Substrat ist, und wobei der Deckel (103)
ein CMOS-Chip ist.

2. Vorrichtung (100) nach Anspruch 1, wobei zumin-
dest ein Teil des Deckels (103) die Fluidprobe be-
rührt, wenn die Fluidprobe in der Vorrichtung (100)
vorhanden ist.

3. Vorrichtung (100) nach irgendeinem der vorherigen
Ansprüche, wobei der Deckel (103) eine Transistor-
schicht umfasst, wobei die Transistorschicht elek-
trisch mit zumindest einer elektrischen Komponente
verbunden ist, wobei die elektrische Komponente
zumindest eine aus den folgenden Komponenten ist:
Biosensoren-Schaltung, Elektroden für biosensori-
sche Zwecke, Elektroden zu Zwecken der Fluid-
handhabung, Schaltung zu Zwecken der Datenüber-
tragung, Schaltung zu Zwecken der drahtlosen Da-
tenübertragung, Temperatursensoren, Heizungse-
lektroden zur Temperaturregulierung und Fluidsen-
soren und Elektroden zur fluidischen Viskositätsre-
gulierung.

4. Vorrichtung (100) nach irgendeinem der vorherigen
Ansprüche, wobei das Mittel zum Beistellen einer
Fluidprobe eine integrierte Nadel (104) ist, die aus
Silizium hergestellt ist und einen internen Fluidkanal
(105) umfasst, der mit der mikrofluidischen Kompo-
nente (102) verbunden ist, und wobei die Nadel (104)
ein hervorstehender Abschnitt des fluidischen Sub-
strats (101) ist, und positioniert ist, um das Hautge-
webe zu durchdringen, wenn sie an das Hautgewebe
gedrückt wird.

5. Vorrichtung (100) nach Anspruch 4, wobei das flui-
dische Substrat (101) einen Ausschnitt (106) um-
fasst, und wobei die Nadel (104) im Ausschnitt (106)
positioniert ist.
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6. Vorrichtung (100) nach Anspruch 4, wobei das flui-
dische Substrat (101) eine Schutzstruktur (107) zum
Schutz der Nadel (104) umfasst, die abnehmbar mit
dem fluidischen Substrat (101) verbunden ist.

7. Vorrichtung (100) nach irgendeinem der Ansprüche
1 bis 3, wobei das Mittel zum Beistellen einer Fluid-
probe ein Einlass (109) ist.

8. Vorrichtung (100) nach irgendeinem der vorherigen
Ansprüche, wobei das fluidische Substrat (101) dar-
über hinaus zumindest einen Lichtwellenleiter um-
fasst, um bei Vorhandensein in der Vorrichtung (100)
die optische Anregung und Abtastung der Fluidpro-
be zu ermöglichen.

9. Vorrichtung (100) nach irgendeinem der vorherigen
Ansprüche, wobei das fluidische Substrat (101) oder
der Deckel (103) zumindest ein Durchgangsloch zur
Anwendung einer biochemischen Reagenzie auf zu-
mindest einen Bereich der mikrofluidischen Kompo-
nente (102) oder auf zumindest einen Bereich des
Deckels (103) umfasst.

10. Vorrichtung (100) nach irgendeinem der vorherigen
Ansprüche, wobei der Deckel (103) durch die Ver-
wendung eines lithographisch gemusterten Poly-
mers mit dem fluidischen Substrat (101) verbunden
ist.

11. Vorrichtung (100) nach irgendeinem der vorherigen
Ansprüche, die darüber hinaus Metallkontakte um-
fasst, die zum Auslesen von elektrischen Signalen
aus dem Deckel elektrisch mit dem Deckel (103) ver-
bunden sind.

12. Vorrichtung (100) nach irgendeinem der vorherigen
Ansprüche, wobei zumindest ein Teil des fluidischen
Substrats (101) und/ oder des Deckels (103) aus ei-
nem transparenten Material gefertigt ist, um die op-
tische Inspektion einer Fuidprobe zu ermöglichen,
wenn die Fuidprobe in der mikrofluidischen Kompo-
nente (102) enthalten ist.

13. Vorrichtung (100) nach irgendeinem der vorherigen
Ansprüche, wobei die Form der Vorrichtung (100)
das Einführen in ein mobiles Kommunikationsgerät
ermöglicht.

14. Verfahren zur Herstellung einer Vorrichtung (100)
zur Analyse einer Fluidprobe, wobei das Verfahren
folgendes umfasst:

- Beistellen eines fluidischen Substrats (101),

+ eine mikrofluidische Komponente (102)
umfassend, die im fluidischen Substrat
(101) eingebettet ist, das konfiguriert ist, um

eine Fluidprobe durch Kapillarkraft durch
die mikrofluidische Komponente (102) zu
verbreiten; und
+ ein Mittel zum Beistellen einer Fluidprobe,
das mit der mikrofluidischen Komponente
(102) verbunden ist;

- Beistellen eines Deckels (103);
- Befestigen des fluidischen Substrats (101) am
Deckel (103) zum zumindest teilweisen Schlie-
ßen des fluidischen Substrats (101);

dadurch gekennzeichnet, dass:

das fluidische Substrat (101) ein fluidisches Si-
lizium-Substrat ist und der Deckel (103) ein
CMOS-Chip ist; und
wobei das fluidische Substrat (101) durch einen
CMOS kompatiblen Verbindungsprozess am
Deckel (103) befestigt ist.

15. Verfahren nach Anspruch 14, wobei das Beistellen
eines fluidischen Substrats (101) folgendes umfasst:

- Beistellen eines Silizium-Substrats (201), Bei-
stellen einer Oxidmaske (202), Mustern der
Oxidmaske zum Erstellen feiner Strukturen
(203) in der Oxidmaske (202);
- Beistellen einer Schutzschicht (204) zum
Schützen der Oxidmaske (202);
- Mustern grober Strukturen (205);
- Ätzen der groben Strukturen (205);
- Steigern des Oxids (206) zum Schutz der gro-
ben Strukturen (205);
- Entfernen der Schutzschicht (204) und Ätzen
der feinen Strukturen (203);
- Entfernen des Oxids (206).

16. Verfahren nach Anspruch 14, wobei Oberflächen
des fluidischen Substrats (101) und der Deckel (103)
teilweise oder vollkommen beschichtet sind, um
Oberflächenbeeinflussungen des Substrats mit der
Fluidprobe zu verändern.

17. Verwendung einer Vorrichtung nach irgendeinem
der Ansprüche 1 bis 13 zur Durchführung von Mikro-
skopie.

Revendications

1. Un dispositif (100) d’analyse d’un échantillon de flui-
de, le dispositif comprenant :

- un substrat fluidique (101),
- un couvercle (103) fixé au substrat fluidique
(101) recouvrant au moins partiellement le subs-
trat fluidique (101) et enfermant au moins par-
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tiellement le composant microfluidique (102),

caractérisé en ce que :

le substrat fluidique (101) est un substrat fluidi-
que de silicium et en ce que le couvercle (103)
est une puce CMOS.

2. Le dispositif (100) selon la Revendication 1 où au
moins une partie du couvercle (103) est en contact
avec l’échantillon de fluide lorsque l’échantillon de
fluide est présent dans le dispositif (100).

3. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes, où le couvercle (103)
comprend une couche transistor, la couche transis-
tor étant électriquement raccordée à au moins un
composant électrique, le composant électrique étant
au moins un des éléments suivants : un circuit de
biodétection, des électrodes destinées à des fins de
détection, des électrodes destinées à des fins de
manipulation de fluide, un circuit destiné à des fins
de communication de données, un circuit destiné à
des fins de communication de données sans fil, des
capteurs de température, électrodes de chauffage
destinées à une régulation de la température et des
capteurs de fluide et des électrodes destinés à la
commande de la viscosité fluidique.

4. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes où le moyen de fourniture
d’un échantillon de fluide est une aiguille intégrée
(104) fabriquée à partir de silicium et comprenant un
canal fluidique intérieur (105) raccordé au compo-
sant microfluidique (102) et où l’aiguille (104) est une
partie en saillie du substrat fluidique (101) et est po-
sitionnée de façon à pénétrer dans un tissu cutané
lorsqu’elle est pressée contre le tissu cutané.

5. Le dispositif (100) selon la Revendication 4 où le
substrat fluidique (101) comprend une découpe
(106) et où l’aiguille (104) est positionnée dans la
découpe (106).

6. Le dispositif (100) selon la Revendication 4 où le
substrat fluidique (101) comprend une structure de
protection (107) destinée à protéger l’aiguille (104)
fixée de manière amovible au substrat fluidique
(101).

7. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes 1 à 3, où le moyen de four-
niture d’un échantillon de fluide est une admission
(109).

8. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes où le substrat fluidique
(101) comprend en outre au moins un guide d’onde

optique destiné à permettre une excitation optique
et à détecter l’échantillon de fluide lorsqu’il est pré-
sent dans le dispositif (100).

9. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes où le substrat fluidique
(101) ou le couvercle (103) comprend au moins un
trou traversant destiné à l’application d’un réactif bio-
chimique à au moins une zone du composant micro-
fluidique (102) ou à au moins une zone du couvercle
(103).

10. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes où le couvercle (103) est
relié au substrat fluidique (101) au moyen d’un po-
lymère modelé lithographiquement.

11. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes, comprenant en outre des
contacts métalliques électriquement raccordés au
couvercle (103) destinés à la lecture de signaux élec-
triques à partir du couvercle (103).

12. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes, où au moins une partie
du substrat fluidique (101) et/ou le couvercle (103)
est fabriqué à partir d’un matériau transparent des-
tiné à permettre une inspection optique d’un échan-
tillon de fluide lorsque l’échantillon de fluide est pré-
sent dans le composant microfluidique (102).

13. Le dispositif (100) selon l’une quelconque des Re-
vendications précédentes, où la forme du dispositif
(100) permet une insertion dans un dispositif de com-
munication mobile.

14. Un procédé de fabrication d’un dispositif (100) des-
tiné à l’analyse d’un échantillon de fluide, le procédé
comprenant :

- la fourniture d’un substrat fluidique (101) con-
tenant

+ un composant microfluidique (102) imbri-
qué dans le substrat fluidique (101) confi-
guré de façon à propager un échantillon de
fluide par l’intermédiaire d’une force capil-
laire au travers du composant microfluidi-
que (102), et
+ un moyen de fourniture d’un échantillon
de fluide raccordé au composant microflui-
dique (102),

- la fourniture d’un couvercle (103),
- la fixation du substrat fluidique (101) au cou-
vercle (103) de façon à enfermer le substrat flui-
dique (101) au moins partiellement,
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caractérisé en ce que :

le substrat fluidique (101) est un substrat fluidi-
que de silicium et le couvercle (103) est une pu-
ce CMOS, et
où le substrat fluidique (101) est fixé au couver-
cle (103) au moyen d’un procédé de liaison com-
patible CMOS.

15. Le procédé selon la Revendication 14 où la fourni-
ture d’un substrat fluidique (101) comprend :

- la fourniture d’un substrat de silicium (201), la
fourniture d’un masque d’oxyde (202), le mode-
lage du masque d’oxyde de façon à créer des
structures fines (203) dans le masque d’oxyde
(202),
- la fourniture d’une couche de protection (204)
destinée à la protection du masque d’oxyde
(202),
- le modelage de structures grossières (205),
- la gravure des structures grossières (205),
- la croissance d’un oxyde (206) destiné à pro-
téger les structures grossières (205),
- le retrait de la couche de protection (204) et la
gravure des structures fines (203),
- le retrait de l’oxyde (206).

16. Le procédé selon la Revendication 14 où des surfa-
ces du substrat fluidique (101) et le couvercle (103)
sont partiellement ou totalement enduits de façon à
modifier des interactions de surface du substrat avec
l’échantillon de fluide.

17. L’utilisation d’un dispositif selon l’une quelconque
des Revendications 1 à 13 destinée à l’exécution
d’une microscopie.
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