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o (57) Abstract: Packaging structure (100) comprising: -at least one hermetically sealed cavity (102) in which at least one microelec -
tronic device (104) is arranged, the cavity being formed between a substrate (106) and at least one cap layer (108) through which at

o least one release hole ( 110) is formed, -at least one portion of metallic material (120) arranged on the cap layer and hermetically
plugging the release hole, -at least one diffusion barrier layer ( 114) comprising at least one non- metallic material, arranged on the
cap layer and forming a diffusion barrier against an atmosphere outside the cavity at least around the release hole.



PACKAGING STRUCTURE OF A MICROELECTRONIC DEVICE HAVING A HERMETICITY

IMPROVED BY A DIFFUSION BARRIER LAYER

DESCRIPTION

TECHNICAL FIELD AND PRIOR ART

The invention relates to a packagi ng structure of at least one

microelectronic device in a cavity com prisi ng a cap provided with a diffusion ba rrier layer

improving the hermeticity, or tightness, of the sea ling of the microelectronic device in the

cavity. The invention also concerns a packagi ng method to obtai n this packaging

structure. Advantageously, the invention is ca rried out for packagi ng one or severa l

microelectronic devices like M EMS and/or MOEMS and/or NEMS and/or NOEMS devices,

or any other device such that an acoustic-type or a sensor-type device, in one or severa l

cavities and with a control led atmosphere.

Packaging specifications depend on the type of the microelectronic

device to be enca psulated and its application. General ly, the packaging should allow

movement of the device and should protect the device from damage of its moving parts

mainly during back-end processes such as die sawi ng or injection mouldi ng. Another

function of the packagi ng is t o manage the atmosphere (pressure and gas) inside of the

cavity over lifetime of the device to gua rantee the performa nce of the device.

A wide variety of microelectronic devices have to be hermetica lly

packaged t o maintai n a specific atmosphere arou nd the devices in order to secure a

relia ble operation of the devices and/or an operation of the devices withi n specifications.

For insta nce, M EMS-type accelerometers and gyroscopes need a low pressure (for

insta nce, between 10 and 10 3 mba r) inside the cavities in which these devices are

enca psulated.

However, M EMS-type F switches need t o work at a higher pressu re t o

provide sufficient damping effect. For insta nce, such RF switch genera lly needs t o work at

a pressure higher tha n around 100 mba r t o generate sufficient damping force in order t o

minimize ringi ng effects when such device is in an open state and/or to generate a



squeeze-film damping force when such switch closes in order to minimize the force of the

impact of the closure. The nature of gas or gases of the atmosphere in which such device

is encapsulated is controlled primary to ensure the reliability of the device. In case of

MEMS-type F switch, the cavity atmosphere has to be free of organic solvents and

moisture to, for instance, avoid degradation of the Ohmic contact by frictional

polymerization, or to avoid fast charging of the dielectric of the device in case of

electrostatic actuation. In general, inert gasses are the most suitable for such application.

Two different technologies are known for making such packaging. A first

well known technology named cap report consists of creating a cavity by micromachining

in a cap wafer, for example, silicon-based, reporting it above a support wafer on which

the device is arranged and finally performing a bonding process between the cap wafer

and the support wafer. This bonding step can be performed with a controlled atmosphere

(control of the pressure and of the nature of gas or gases of the atmosphere) in order to

obtain said controlled atmosphere in the closed cavity in which the microelectronic

device is encapsulated, but the high temperature (for instance, a glass frit bonding is

carried out at a temperature higher than 300°C or higher than 350°C) of this process and

the large silicon area required for bonding the two wafers are important drawbacks

(some microelectronic devices are not compatible with such high temperature).

Thin Film Packaging (also named TFP, or Thin Film Capping) is another

technology which enables to decrease package height, area, thermal budget and cost

compared to a cap report packaging. During a TFP process, a cap is made by depositing

one or several thin layers above a sacrificial layer which is then etched through release

holes made through the cap in order to form a cavity in which the device is encapsulated.

With this technology, the challenge is to close hermetically the release

holes that are performed for the sacrificial layer release.

A polymer layer can be deposited above the cap t o close the release

holes. However, with such closing of the release holes, the atmosphere inside the cavity

will evolve with the outside atmosphere (humidity, gas composition) and low pressure

cannot be reach due to the gas permeability of the polymer.



Alternately, a PSG (phosphorous-doped silicate glass) layer can be used

t o close the release holes. However, a high temperature curing (i.e. 900°C) is mandatory

t o reflow this PSG layer, such temperature being not compatible with some MEMS

thermal budget.

Thus hermetic cavities with pressures over around 100 mbar or less than

around 10~3 mbar, closed without high temperatures and with a controlled nature of

gases inside the cavities could not be made with the above-mentioned closing processes.

Moreover, if the closing of the release holes involves a deposition of

PVD (Physical Vapor Deposition), CVD (Chemical Vapor Deposition) or PECVD (Plasma

Enhanced Chemical Vapor Deposition) type of a thin layer (thickness less than 10 µιη ) of

mineral materials like Si0 2, the gases caught inside the cavity such as silane or TEOS for

PECVD processes decrease the performances and/or the reliability of the obtained

packaging. Moreover, the pressure with which these deposition processes can be carried

out is limited, for instance, between 10~3 mbar and 100 mbar, as the hermeticity of the

deposited layer is limited.

Document EP 1 708 958 Bl discloses a packaging method in which

release holes are plugged with a plug material located in and above the holes, and an

additional sealing layer, which may be metal-based, is then deposited on the cap. The use

of a metallic layer as the sealing layer enables to obtain a good tightness of the cavity.

However, such metallic sealing layer can creates short circuits, for

example, when electrically conductive portions, like electrical contacts, are present on the

substrate. Moreover, the metallic sealing layer can also generate F coupling with the

encapsulated device.

DESCRIPTION OF THE INVENTION

One aim of the invention is to propose a new packaging structure

avoiding the previously described drawbacks of the packaging structures of prior art.

The present invention thus proposes a packaging structure comprising:



- at least one hermetically sealed cavity in which at least one

microelectronic device is arranged, the cavity being formed between a substrate and at

least one cap layer through which at least one release hole is formed,

- at least one portion of metallic material arranged on the cap layer

and hermetically plugging the release hole,

- at least one diffusion barrier layer comprising at least one non-

metallic material, arranged on the cap layer and forming a diffusion barrier against an

atmosphere outside the cavity at least around the release hole.

As metallic materials have a low permeability (for instance less than

around 10 1 g/cm.s.torr), the plugging of the release hole(s) with the portion(s) of

metallic material enables to hermetically close the release hole(s) and obtain a good

hermeticity at the plugged release hole(s). Moreover, the diffusion barrier layer forming

the diffusion barrier at least around the release hole(s) enables to avoid diffusion paths

through the cap layer around the release hole(s) (these diffusion paths may be due, for

instance, t o an etching of a metallic layer carried out t o make the portion(s) of metallic

material). Thus, the use of such non-metallic diffusion barrier layer allows the plugging of

the release hole(s) with portion(s) of metallic material located above and around the

release hole(s) (in opposition to a metallic layer covering the whole of the cap layer)

without creating diffusion paths around the release hole(s). The packaging structure

according to the invention thus enables to package one or several microelectronic devices

in one or several high reliability hermetic cavities.

Compared to a metallic sealing layer covering the whole of the cap

layer, if the microelectronic device is sensitive to F coupling, such RF coupling is avoided

because the diffusion barrier layer is made with non-metallic material(s) and the plugging

of the release hole(s) can be obtained with metallic portion(s) located above and around

the release hole(s), without creating diffusion paths through the cap layer. This packaging

structure is compatible with most of the microelectronic devices. Moreover, the non-

metallic diffusion barrier layer also avoids short circuits with electrically conductive

elements which may be arranged on the substrate, even if this diffusion barrier layer is in

contact with these electrically conductive elements.



The microelectronic device may be a MEMS and/or MOEMS and/or

NEMS and/or NOEMS device, and/or a microelectronic device that require long term

atmosphere specification (vacuum required by a gyroscope or high pressure required by a

F switch) using the low cost TFP technology.

The expression "cap layer" has t o be understood as corresponding to

the layer(s) or part(s) of the layer(s) forming the cap of the cavity in which the

microelectronic device is packaged.

The diffusion barrier layer may cover the whole of an outside surface of

the cap layer and/or may cover side walls of the release hole and/or may cover at least a

part of an inside surface of the cap layer arranged in the cavity.

The portion of metallic material may be a layer of the metallic material

arranged at least on the diffusion barrier layer and above the whole of the cap layer and

the release hole, or the portion of metallic material may be arranged above and around

the release hole such that parts of diffusion barrier layer are not covered by the portion

of metallic material. If the microelectronic device is sensitive to parasitic coupling effects,

the plugging of the release hole(s) with the portion(s) of metallic material located above

and around release hole(s) such that parts of diffusion barrier layer are not covered by

the portion(s) of metallic material limits or avoids the parasitic coupling effects which can

occurred with the microelectronic device, and thus avoids to impact significantly the

performance of the microelectronic device, especially if it is a RF microelectronic device

like a MEMS-type RF switch.

Parts of the diffusion barrier layer may be arranged between the portion

of metallic material and the cap layer.

The non-metallic material of the diffusion barrier layer may be a ceramic

material and/or an oxide material, and/or a thickness of the diffusion barrier layer may be

between few nanometers and 100 nm, and preferentially between around 10 nm and

100 nm. The use of such thin diffusion barrier layer can lead t o an easy etching process

for the making of the release hole(s) and t o a low package height.

The packaging structure may further comprise an intermediate layer

covering at least a part of side walls of the release hole, and, if the diffusion barrier layer



also covers the side walls of the release hole, at least a part of the intermediate layer may

be arranged between the side walls of the release hole and the diffusion barrier layer. By

covering at least a part of the side walls of the release hole(s), such intermediate layer

can thus reduce initial dimensions of the release hole(s) and allow the deposition of the

diffusion barrier layer above the release hole(s) having reduced dimensions.

The invention also concerns a method for packaging at least one

microelectronic device in at least one hermetically sealed cavity, comprising at least the

following steps:

- making said cavity between a substrate and at least one cap layer

such that a sacrificial material and the microelectronic device are arranged in the cavity

and between the substrate and the cap layer,

- etching the sacrificial material through at least one release hole

made through the cap layer,

- making at least one diffusion barrier layer on the cap layer,

comprising at least one non-metallic material and forming a diffusion barrier against an

atmosphere outside the cavity at least around the release hole,

- making at least one portion of metallic material on the cap layer and

hermetically plugging the release hole.

The diffusion barrier layer may be deposited on the whole of an outside

surface of the cap layer and/or on side walls of the release hole and/or on at least a part

of an inside surface of the cap layer arranged in the cavity.

The making of the portion of metallic material may comprise a

deposition of a layer of the metallic material at least on the diffusion barrier layer and

above the whole of the cap layer and the release hole.

The method may further comprise, after the deposition of the layer of

the metallic material, an etching of the layer of the metallic material such that at least

one remaining portion of the layer of the metallic material corresponds to the portion of

metallic material which is arranged above and around the release hole such that parts of

diffusion barrier layer are not covered by the portion of metallic material. The diffusion



barrier layer may be used as an etch stop layer during the etching of the layer of the

metallic material.

The etching of the layer of metallic material may be carried out by using

the diffusion barrier layer as an etch stop layer.

The method may further comprise, between the etching of the sacrificial

material and the making of the diffusion barrier layer, a deposition of an intermediate

layer covering at least a part of side walls of the release hole, and, if the diffusion barrier

layer is also deposited on the side walls of the release hole, at least a part of the

intermediate layer may be arranged between the side walls of the release hole and the

diffusion barrier layer.

The packaging method may be advantageously carried out at wafer level

in order t o hermetically seal several microelectronic devices in several cavities,

advantageously in a controlled atmosphere.

The step of making the portion of metallic material may be carried out

with a controlled atmosphere. The controlled atmosphere corresponds to an atmosphere

with a specific pressure and a specific gas composition. Said pressure and gas composition

may be chosen according to the specifications required for encapsulation, or packaging,

of the microelectronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

This invention will be easier t o understand in view of the examples of

embodiments provided purely for indicative and non-limiting purposes, in reference to

the appended drawings wherein:

- Figs. 1 to 3 represent cross-sectional side views of packaging

structures, objects of the invention, according to a first, a second and a third

embodiments;

- Figs. 4A to 4 E represent steps of a method for packaging at least one

microelectronic device in at least one hermetically sealed cavity, object of the invention,

according to a particular embodiment;



- Fig. 5 represents a cross-sectional side view of a part of a packaging

structure, object of the invention, according to a variant embodiment.

Identical, similar or equivalent parts of the different figures described

below have the same numeric references for the sake of clarity between figures.

The different parts shown in the figures are not necessarily shown

according to a uniform scale, so as t o make the figures more legible.

The different possibilities (alternatives and embodiments) must be

understood as being not mutually exclusive and can be combined with one another.

DETAILED DESCRIPTION OF PARTICULAR EMBODIMENTS

Reference is made t o Fig. 1 which represents a cross-sectional side view

of a packaging structure 100 according t o a first embodiment.

The packaging structure 100 comprises a hermetically sealed cavity 102

in which a microelectronic device 104 is packaged. The microelectronic device 104 is here,

for instance, a MEMS-type RF switch. The cavity 102 is formed between a substrate 106,

or wafer, and a cap layer 108 made on the substrate 106 and forming the cap of the

cavity 102. The substrate 106 is here semiconductor-based, e.g., comprising silicon. The

cap layer 108 corresponds t o a single layer or a stack of several layers, e.g., thin layer(s)

having a thickness between around 1 µιη and Ι Ο µιη . In this first embodiment, the cap

layer 108 is Si02-based or SiN-based. Several release holes 110 are made through the cap

layer 108, and more precisely through the part of the cap layer 108 forming an upper wall

of the cavity 102. Typically, each release hole has dimensions, in a plane parallel t o this

part of the cap layer 108 (parallel t o the plane (X,Y) shown in Fig. 1) between around 1 µιη

and 5 µιη . The release holes 110 are used to etch a sacrificial material previously made on

the substrate 106 and on which the cap layer 108 has been deposited. Apertures 112 are

also made trough the layer forming the cap layer 108, in order t o form accesses to

elements arranged on the substrate 106. In Fig. 1, these apertures 112 form accesses t o

electrical contacts 113 of the microelectronic device 104 arranged outside the cavity 102.

A diffusion barrier layer 114 is arranged on the whole of an outside

surface 116 of the cap layer 108. This diffusion barrier layer 114 is also arranged against



side walls 118 of the release holes 110. The diffusion barrier layer 114 is made of one or

several non-metallic materials with low permeability, for instance, less than around

10 1 g/cm.s.torr, preferentially a ceramic and/or oxide material like Al20 3, Zr0 2 or Hf0 2.

The diffusion barrier layer 114 is etched at the apertures 112 such that the electrical

contacts 113 can be electrically contacted through these apertures 112. As the diffusion

barrier layer 114 comprises one or several non-metallic materials, parts of the diffusion

barrier layer 114 may be in contact with the electrical contacts 113 without creating short

circuit. The thickness of the diffusion barrier layer 114 is comprised between 10 nm and

100 nm.

Each release hole 110 is plugged with a portion of metallic material 120

arranged on the diffusion barrier layer 114, and above and around the release hole 110.

As shown in Fig. 1, the portions of metallic material 120 are in contact

with the diffusion barrier layer 114. The portions of metal material 120 here correspond

t o remaining portions of a metallic layer previously etched, for example Al-based, having

a thickness (dimension parallel t o the axis Z) between about 1 µηι and 3 µιη and

dimensions, in a plane parallel t o the part of the cap layer 108 on which the portions 120

are made (parallel t o the plane (X,Y) shown in Fig. 1) between around 5 µιη and 30 µιη

according t o the dimensions of the release holes 110. The plugging of the release holes

110 with such portions of metallic material 120 ensures extremely low gas permeability at

the plugged release holes 110, leading t o a high reliable atmosphere cavity 102.

Compared t o a layer of metallic material formed on the whole of the

outside surface 116 of the cap layer 108 in order t o plug the release holes 110, the

plugging of the release holes 110 with several separated portions of metallic material 120

each located above and around one release hole 110 enables t o limit or avoid parasitic

coupling effects, e.g., F coupling effects, with the microelectronic device 104, and also

avoids short circuit with electrically conductive elements, like electrical contacts 113,

arranged on the substrate 106. Thus the presence of the portions of metallic material 120

above the microelectronic device 104 does not impact significantly the performances of

the microelectronic device 104.



Moreover, compared t o a packaging structure in which release holes are

plugged directly with portions of metallic material without a diffusion barrier layer, the

making of the packaging structure 100 which the diffusion barrier layer 114 increases

the tightness of the cavity 102 thus formed. Indeed, even if the metallic material

used t o plug the release holes have good diffusion barrier properties (e.g.

permeability > 10 1 g/cm.s.torr), the patterning of a metallic layer in order to form

portions of metallic material creates diffusion paths through the cap layer, that is areas of

the cap layer through which the outside atmosphere can cross and thus arriving in the

cavity, if no diffusion barrier layer is present under the etched parts of the metallic layer,

next t o the portions of metallic material. These diffusion paths thus decrease the cavity

reliability.

These diffusion paths are here avoided due t o the diffusion barrier layer

114 which covers the cap layer 108 at least next t o the portions of metallic material 120,

and here which covers the whole of the cap layer 108.

The etching of apertures, like apertures 112, trough the layer used to

form the cap layer, can also creates diffusion paths through the cap layer next t o these

apertures. As the diffusion barrier layer 114 also covers the cap layer 108 next to these

apertures 112, diffusion paths next t o the apertures 112 are also avoided.

Reference is now made t o Fig. 2 which represents a cross-sectional side

view of the packaging structure 100 according t o a second embodiment.

Compared t o the packaging structure 100 previously described in

relation with Fig. 1, the packaging structure 100 according t o this second embodiment

comprises a diffusion barrier layer 114 which is formed on the whole of the outside

surface 116 of the cap layer 108 and on the sidewalls 118 of the release holes 110, but

also covering the whole of an inside surface 122 of the cap layer 108, that is the surface of

the cap layer 108 which is arranged inside the cavity 102. In this second embodiment, the

diffusion barrier layer 114 is also formed on the surface of the microelectronic device 104

which is arranged inside the cavity 102, thus avoiding contamination (outgassing,

particles, etc.) of the microelectronic device 104.



Such diffusion barrier layer 114 covering the two sides of the cap layer

108, which may be deposited with the implementation of an atomic layer deposition

(ALD), is advantageously made when release holes 110 have a high aspect ratio, e.g.,

higher than 1 (this aspect ratio being the ratio between the width and the height of a

release hole).

Reference is now made t o Fig. 3 which represents a cross-sectional side

view of the packaging structure 100 according t o a third embodiment.

Compared t o the packaging structure 100 previously described in

relation with Fig. 1, the release holes 110 are not plugged by several portions of metallic

material 120, but by a single layer of metallic material 124 plugging all the release holes

110 and covering the diffusion barrier layer 114 located on the whole of the cap layer

108. This third embodiment can be carried out when the microelectronic device 104 is

not or few sensitive to the presence of metallic material, e.g., not sensitive t o RF coupling

with a metallic layer, arranged next t o the device 104.

Reference is now made t o Figs. 4A t o 4 E which represent steps of a

method for packaging the microelectronic device 104 in the hermetically sealed cavity

102 according t o a particular embodiment. Figs. 4A t o 4 E are cross-sectional side views of

the packaging structure which is made with this method. The obtained packaging

structure corresponds t o the packaging structure 100 previously described in relation

with Fig. 1.

As shown in Fig. 4A, the microelectronic device 104 is first made on the

substrate 106. The device 100 is then encapsulated with the implementation of a TFP

process. A sacrificial material 126 is made on the substrate 106 and on the device 104.

The sacrificial material 126 is shaped such that the volume of the

sacrificial material 126 corresponds t o the volume of the cavity 102 in which the device

104 is intended t o be encapsulated. A layer 107 which will be used t o form the cap layer

108 is then deposited on the substrate 106, on the device 104 and on the sacrificial

material 126. The sacrificial material 126 is chosen such that it can be selectively etched

without damaging the materials of the device 104 and of the layer 107 (for instance, the

sacrificial material may be Si-based when the layer 107 is Si0 2-based).



Release holes 110 are then etched through the layer 107, especially

through a part of the layer 107 intended to form an upper wall of the cavity 102 in which

the device 104 is intended t o be encapsulated. For example, the release holes 110 are

circular, that is each has a disk-shaped section in a plane parallel t o the outside surface of

the layer 107. The sacrificial material 126 is then etched through the release holes 110,

forming the cavity 102 in which the microelectronic device 104 is arranged. The part of

the layer 107 forming the cap of the cavity 102 corresponds t o the cap layer 108. Other

apertures 112 may be etched through the layer 107 in order to form accesses t o parts

(like electrical contacts) of the device 104 which are not encapsulated in the cavity 102, or

t o form accesses to elements arranged on the substrate 106. In Fig. 4B, two apertures 112

made through the layer 107 form electrical accesses to the electrical contacts 113 of the

device 104. It is also possible that the layer 107 is etched such that only the cap layer 108

is kept on the substrate 106.

The diffusion barrier layer 114 is then deposited, for instance, by ALD,

PVD, PECVD, or pulsed laser deposition, on the structure previously obtained, and

especially on the whole of the outside surface 116 of the cap layer 108 and against side

walls 118 of the release holes 110. ALD is advantageously carried out in the case of high

conformity requirement of the diffusion barrier layer 114, and/or if the diffusion barrier

layer 114 is deposited also on at least a part of the inside surface 122 of the cap layer 109

and/or on the microelectronic device 104. The diffusion barrier layer 114 is here also

deposited in the apertures 112 and on remaining parts of the layer 107 which are

arranged on the substrate 106 next t o the apertures 112. A layer of metallic material 124

is then deposited, for instance, by PVD, on the diffusion barrier layer 114, thus plugging

the release holes 110 (Fig. 4C). This step of depositing the layer of metallic material 124 is

advantageously carried out under controlled atmosphere, for example, with a pressure

between vacuum (typically between 10 4 and 10 6 mbar) and up to 100 mbar or more

and/or with a specific gas atmosphere (typically comprising inert gas or gases like

nitrogen or argon), in order to obtain this controlled atmosphere inside the cavity 102 in

which the microelectro nic device 104 is encapsulated.



As shown on Fig. 4D, the layer of metallic material 124 is then etched

such that remaining portions of metallic material 120 form individual plugs of the release

holes 110. With such portions of metallic material 120, F coupling with the

microelectronic device 104 is avoided. During this etching step, the diffusion barrier layer

114 can be used as an etch stop layer. As a variant, the layer of metallic material 124 may

be etched such that a remaining portion of this layer covers the whole of the cap layer

108, as previously described in relation with Fig. 3 .

Finally, as shown in Fig. 4E, parts of the diffusion barrier layer 114 are

etched, here t o form accesses t o the electrical contacts 113 located in the apertures 112.

The remaining portions of diffusion barrier layer 114 cover the whole

cap area t o avoid any diffusion from the apertures 112 and/or from the regions of the cap

layer 108 next to the portions of metallic material 120.

The method above-described is advantageously carried out at wafer

level, that is carried out for making several packaging structures each similar t o the

packaging structure 100, on the substrate 106. A cost effective packaging process is thus

obtained.

In all previously-described embodiments, if the dimensions of the

release holes 110, in the plane of the outside surface 116 of the cap layer 108 (parallel t o

the plane (X,Y)), are high, for instance, above 2 µιη (for instance, in order t o etch the

sacrificial material 126 if this portion of sacrificial material has large dimensions), it is

possible to deposit an intermediate layer, called pinching layer, at least on a part of the

side walls 118 of the release holes 110 in order t o reduce the dimensions of the release

holes 110 before the deposition of the diffusion barrier layer. For instance, if the initial

dimensions of the release holes 110 are equal to around 2 µιη , such intermediate layer

can reduce these dimensions to around 1 µιη . The diffusion barrier layer 114 is then

deposited on the intermediate layer and the metallic material plugging the holes is then

formed above the release holes 110 which comprise reduced dimensions compared t o

their initial dimensions. Such intermediate layer comprises a non-metallic material, e.g.,

an oxide like Si02, and has a thickness between about 1 µιη and 3 µιη according t o the

conformity of the deposited material. Fig. 5 represents one release hole 110 with such



intermediate layer 128 covering a part of the side walls 118 and deposited on the cap

layer 108.

Moreover, in all the embodiments, in order to reach low vacuum

specification or high reliability, a getter material can be added in the cavity 102.



CLAIMS

1. Packaging structure (100) com prisi ng:

- at least one hermetica lly sea led cavity (102) in which at least one

microelectronic device (104) is arra nged, the cavity (102) bei ng formed between a

substrate (106) and at least one cap layer (108) through which at least one release hole

(110) is formed,

- at least one portion of meta llic materia l (120, 124) arra nged on the

cap layer (108) and hermetica lly plugging the release hole (110),

- at least one diffusion ba rrier layer (114) com prisi ng at least one non-

meta llic materia l, arra nged on the cap layer (108) and forming a diffusion ba rrier agai nst

an atmosphere outside the cavity (102) at least arou nd the release hole (110).

2. Packaging structu re (100) accordi ng to clai m 1, wherein the

diffusion barrier layer (114) covers the whole of an outside su rface (116) of the cap layer

(108) and/or covers side walls (118) of the release hole (110) and/or covers at least a part

of an inside surface (122) of the cap layer (108) arra nged in the cavity (102).

3. Packaging structu re (100) according to one of previous claims,

wherei n the portion of meta llic materia l (124) is a layer of the meta llic materia l arra nged

at least on the diffusion ba rrier layer (114) and above the whole of the cap layer (108)

and the release hole (110), or the portion of meta llic materia l (120) is arra nged above and

around the release hole (110) such that pa rts of diffusion ba rrier layer (114) are not

covered by the portion of meta llic materia l (120).

4 . Packaging structu re (100) accordi ng t o one of previous claims,

wherein the non-meta llic materia l of the diffusion barrier layer (114) is a cera mic materia l

and/or an oxide materia l, and/or wherei n a thickness of the diffusion ba rrier layer (114) is

between 10 nm and 100 nm .



5 . Packaging structu re (100) accordi ng t o one of previous claims,

further com prising an intermediate layer (128) coveri ng at least a part of side walls (118)

of the release hole (110), and, if the diffusion ba rrier layer (114) also covers the side walls

(118) of the release hole (110), at least a part of the intermediate layer (128) is arra nged

between the side walls (118) of the release hole (110) and the diffusion ba rrier layer

(114).

6. Method for packaging at least one microelectronic device (104) in

at least one hermetica lly sea led cavity (102), com prisi ng at least the following steps:

- making said cavity (102) between a substrate (106) and at least one

cap layer (108) such that a sacrificia l materia l (126) and the microelectronic device (104)

are arra nged in the cavity (102) and between the substrate (106) and the cap layer (108),

- etching the sacrificia l materia l (126) through at least one release hole

(110) made through the cap layer (108),

- making at least one diffusion ba rrier layer (114) on the cap layer

(108), com prising at least one non-meta llic material and forming a diffusion ba rrier

agai nst an atmosphere outside the cavity (102) at least arou nd the release hole (110),

- making at least one portion of meta llic materia l (120, 124) on the cap

layer (108) and hermetica lly pluggi ng the release hole (110).

7 . Method according to clai m 6, wherei n the diffusion barrier layer

(114) is deposited on the whole of an outside surface (116) of the cap layer (108) and/or

on side walls (118) of the release hole (110) and/or on at least a pa rt of an inside su rface

(122) of the cap layer (108) arra nged in the cavity (102).

8 . Method according to one of clai ms 6 or 7, wherein the making of

the portion of meta llic materia l (120, 124) com prises a deposition of a layer of the

meta llic materia l (124) at least on the diffusion ba rrier layer (114) and above the whole of

the cap layer (108) and the release hole (110).



9 . Method according to claim 8, further comprising, after the

deposition of the layer of the metallic material (124), an etching of the layer of the

metallic material (124) such that at least one remaining portion of the layer of the

metallic material (124) corresponds to the portion of metallic material (120) which is

arranged above and around the release hole (110) such that parts of diffusion barrier

layer (114) are not covered by the portion of metallic material (120).

10. Method according to claim 9, wherein the etching of the layer of

metallic material (124) is carried out by using the diffusion barrier layer (114) as an etch

stop layer.

11. Method according to one of claims 6 to 10, further comprising,

between the etching of the sacrificial material (126) and the making of the diffusion

barrier layer (114), a deposition of an intermediate layer (128) covering at least a part of

side walls (118) of the release hole (110), and, if the diffusion barrier layer (114) is also

deposited on the side walls (118) of the release hole (110), at least a part of the

intermediate layer (128) is arranged between the side walls (118) of the release hole

(110) and the diffusion barrier layer (114).
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