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(57) ABSTRACT

A method produces a housing with at least one hermetically
sealed receiving space for an electronic component, the
receiving space including at least a part of the interior of the
housing. In the method, a hollow body made of glass and
having at least one opening is produced/provided, at least
one electronic device is introduced through the at least one
opening, and the receiving space is hermetically sealed by
melting the housing, or the at least one opening is sealed by
laser radiation. A device has an at least partially hermetically
sealed housing made of silicon, particularly a housing pro-
duced according to the above-mentioned method.
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METHOD FOR PRODUCING A HERMETIC
HOUSING FOR AN ELECTRONIC DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of and Applicant
claims priority under 35 U.S.C. §120 of U.S. application Ser.
No. 14/424,511 filed on Feb. 27, 2015, which application is
a National Stage Application of PCT/EP2013/067686 filed
on Aug. 27, 2013, which claims priority under 35 U.S.C.
§119(e) of U.S. Provisional Application Ser. No. 61/743,744
filed on Sep. 11, 2012, and 61/834,514 filed on Jun. 13,
2013, and under 35 U.S.C. §119 of Austrian Application
Nos. A 937/2012 filed on Aug. 28, 2012, and A 50386/2013
filed on Jun. 13, 2013, the disclosures of which are incor-
porated by reference. Certified copies of priority Austrian
Application No. A 937/2012 and Austrian Application No. A
50386/2013 are contained in U.S. application Ser. No.
14/424,511. The international application under PCT article
21(2) was not published in English.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to a method for the produc-
tion of a hermetic housing for an electronic device, as well
as to an apparatus having a housing that is hermetically
sealed, at least in part.

[0004] 2. Description of the Related Art

[0005] Hermetic housings for electronic devices are fun-
damentally known. They protect the electronic devices from
external influences and are liquid-tight and/or gas-tight. Vice
versa, however, protection of the surroundings can also be a
criterion that must be taken into consideration when using
hermetic housings, if the electronic device represents a
hazard for these surroundings. Examples that can be listed
are medical implants (e.g. cardiac pacemakers, insulin
pumps, and the like), in which the electronic device must be
protected from contact with bodily fluids, but, on the other
hand, the organism must also be protected from uncontrolled
emission of hazardous substances by the device. In particu-
lar, in such an application, attention must also be paid to
ensure that the housing itself does not emit any hazardous
substances. Conventional production methods for such
arrangements are therefore comparatively complicated.
[0006] For the production of such hermetically sealed
housings, particularly made of transparent materials such as
glass, for example, it is already known to use laser radiation,
for example also ultra-short pulses of such laser beams, to
close off these housings. Such methods and apparatuses are
known from JP 2005/66629 A as well as WO 2008/035770
or also EP 1 741 510 A1, for example. It is a disadvantage
of these methods and apparatuses that they can only be used
for connecting flat, planar components.

SUMMARY OF THE INVENTION

[0007] It is therefore a task of the invention to indicate an
improved method for the production of a hermetic housing
for an electronic device.

[0008] The task of the invention is accomplished by a
method for the production of a housing having at least one
hermetically sealed accommodation space for an electronic
device, comprising at least a part of an interior of the
housing, comprising the steps:
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[0009] producing/making available a hollow body made
of glass, having at least one opening,

[0010] introducing, positioning and/or fixing in place at
least one electronic device through the at least one
opening,

[0011] hermetically sealing the accommodation space
by means of melting the housing, or

[0012] closing off and welding the at least one opening
by means of laser radiation.

[0013] In this way, a hermetic housing for an electronic
device can be produced in simple manner. The housing can
consist entirely of the same material, namely glass, by
means of melting the opening(s). As a result, good protec-
tion of the electronic device, on the one hand, but also of the
surroundings in which the device is operated, on the other
hand, is guaranteed. Glass is resistant to most chemical
substances and itself does not emit any substances, in other
words it is inert. In particular, the aforementioned properties
apply for boron silicate glass or other types of glass that have
the same properties.

[0014] Further advantageous embodiments of the produc-
tion method are evident from the following description,
particularly in connection with the figures.

[0015] It is advantageous if a heat insulator or a heat
protection layer is disposed between the device and the
melting region or welding region, or if a heat insulation
apparatus is disposed between the electronic device and at
least one of the two face walls. In this way, the electronic
device can be effectively protected from the heat that occurs
during the severing process or welding process.

[0016] Itis advantageous if multiple electronic devices are
introduced, positioned and/or fixed in place in a tubular
housing, at a distance from one another in the longitudinal
direction, one after the other, through the at least one
opening, whereupon the housing is heated by means of laser
radiation, by emission of nanosecond and/or picosecond
energy pulses or with continuous introduction of energy in
the intermediate region between the electronic devices, and
the tubular housing is closed off with a face wall, by means
of differently great forces exerted on the inside and outside
of the housing in the region of the severing location, in the
longitudinal direction of the housing, on both sides of the
intermediate region. In particular, differently great forces
can be exerted on the inside and outside of the housing in the
region of the severing location, in the longitudinal direction
of the housing, during the severing process and/or closing
process of the tubular housing. Specifically, the inside and
outside of the housing can have a differently great pressure
force exerted on them in the region of the severing location,
during the severing process and/or closing process of the
tubular housing. In this manner, the housings can be pro-
duced particularly efficiently. In particular, the housing can
be flexibly structured by means of the differently great
forces.

[0017] In this connection, it is also advantageous if a face
wall of the housing is heated by heating the end region of the
center part by means of a laser, by emission of nanosecond
and/or picosecond energy pulses, and a face wall is formed
by the differently great forces exerted on the inside and
outside of the housing in the region of the severing location,
in the longitudinal direction of the housing. As a result, the
face wall can be formed without a special component being
required for this purpose.
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[0018] Ttis also advantageous if a partition wall is inserted
into the interior and welded to the housing, and the two
accommodation spaces are hermetically separated from one
another. In particular, it is advantageous, in this connection,
if an electronic device and/or an energy source is/are dis-
posed in a first hermetically sealed accommodation space. It
is furthermore particularly advantageous, in this connection,
if at least one of the elements mentioned below, such as an
electronic device, analysis apparatus, readings recorder is
disposed in an accommodation space adjacent to the first
hermetically sealed accommodation space. In this way, it is
possible to dispose different components of the electronic
device in different accommodation spaces. For example, a
gas sensor can be disposed in one accommodation space,
and evaluation electronics can be disposed in another
accommodation space, in order to protect the evaluation
electronics, for example, from reactive gases that reach the
£as sensor.

[0019] Itis particularly advantageous if the housing has at
least one opening that extends from the outside at least into
one of the two partial spaces, which opening is air-perme-
able and/or liquid-permeable. In this manner, a connection
from the analysis apparatus or the readings recorder to the
surroundings of the housing can be provided. For example,
a gas sensor can examine the air surrounding the housing in
this manner. Of course, the measurement is not restricted to
gases, and instead, liquids can also be examined. For
example, the sensor can be configured as a pH sensor for
liquids.

[0020] It is advantageous, in this connection, if the analy-
sis and evaluation unit is configured for analysis and evalu-
ation of bodily fluids and/or tissue samples. Specifically
because of the small dimensions of the housing, it can be
used well in the human or animal body.

[0021] 1t is particularly advantageous if openings are
disposed in the partition wall between the first hermetic
accommodation space and the second hermetic accommo-
dation space, which openings can be hermetically sealed by
means of light guides, electric lines or conductive contact
masses. In this way, data and/or energy can be exchanged
between the two accommodation spaces, for example. Elec-
tric, optical, pneumatic or hydraulic lines can be provided,
for example.

[0022] It is advantageous if the dew point of the water
vapor in the air in the housing, at least in its hermetically
sealed partial space, amounts to 0°, preferably to between
-10° C. and -30° C. In this way, condensation on the inside
walls of the housing at its operating temperature can be
prevented.

[0023] Tt is furthermore advantageous if the partial space
is configured to be water-vapor-tight with a water vapor
permeability s, greater than 2,500 m. In this manner, diffu-
sion of water vapor into the housing and, as a consequence,
an undesirable increase in the humidity within the same, can
be prevented.

[0024] Itisadvantageous if a camera is introduced into the
accommodation space, or if an image recording device, for
example an image recoguition chip, is disposed in the
housing. In this manner, the apparatus that is formed can be
used for observation, wherein the transparent housing
proves to be a particularly advantage.
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[0025] Ttis also advantageous if a wireless module and/or
a transponder is/are introduced into the cavity. In this way,
it is possible for data to be read out from the electronic
device or transmitted to it.

[0026] It is particularly advantageous if a mass moved by
a motor is introduced into the cavity. In this way, it is
possible to move the housing with the electronic device from
one location to another. For this purpose, the said mass can
be moved translationally and/or rotationally. As a result of
the counter-force that occurs, or of the counter-torque that
occurs, the housing with the electronic device is put into
motion. It is particularly advantageous, in the case of this
drive, that the housing does not have to have any kind of
openings toward the outside.

[0027] Itis also advantageous if a repulsion drive having
a passage opening in the housing is introduced into the
cavity. This is a further possibility for putting the housing
with the electronic device into motion. Pumps, compressors,
but also containers that are under pressure, the content of
which is discharged in controlled manner, can be used for
this purpose, for example. It is advantageous that a constant
drive force can be implemented with such a repulsion drive.
[0028] It is particularly advantageous if a tritium gas light
source is disposed in the cavity. In particular, if a camera is
also disposed in the cavity, a particularly advantageous
arrangement is obtained in this manner, because the tritium
gas light source can illumine the viewing field of the camera,
without external energy being required for this purpose.
Alternatively or in addition, an LED or a luminescent
material with afterglow properties can also be disposed in
the housing.

[0029] In this connection, it is advantageous if the partial
space is configured to be gas-tight, particularly tritium-gas-
tight. In this way, escape of a gas, particularly of the tritium
gas that emits a decay radiation, into another partial space or
into the surroundings of the housing can be prevented.
[0030] Itis furthermore advantageous if at least one of the
components in the housing listed below, such as light source,
image recognition apparatus, image recording apparatus,
electronic device, analysis, memory and evaluation unit, is
connected with a transmitter for wireless transmission of
data. In this manner, data determined can be passed on to
external evaluation units.

[0031] It is also advantageous if at least one of the
components in the housing listed below, such as light source,
image recognition apparatus, image recording apparatus,
electronic device, analysis and evaluation unit is connected
with an energy source. In this way, the modules disposed in
the housing can be operated without an external energy
supply.

[0032] Ttis particularly advantageous if the energy source
is connected with an energy converter to which energy can
be applied in contact-free manner. In this manner, energy
can be transmitted to the interior of the housing without
having to perforate the housing wall for this purpose. For
example, the energy can be transmitted inductively, e.g. by
infrared or ultrasound. It is also conceivable that the energy
converter converts movement energy of the housing to
electric energy, as is known for automatic watches, for
example.

[0033] It is advantageous if at least one end of a tubular
base body 1s melted/welded for production of the housing. In
this way, it is possible to close off one end or both ends of
the tube, without using additional materials.



US 2017/0118856 A1l

[0034] Tt is particularly advantageous if a tubular base
body is severed by means of melting it, for production of the
housing, wherein the melted material closes off the resulting
ends. In this way, production of the housing is possible in
particularly efficient manner, because the tubular base body,
and, at the same time, one end of two housings, in each
instance, are formed in one work step. The tube itself can
have not only a circular cross-section but also a polygon-
shaped, particularly square, as well as an oval cross-section.
[0035] In this connection, it is particularly advantageous if
the tubular base body is subjected to tensile stress during the
severing process. In this way, the severing process and also
closing of the resulting tube ends are promoted.

[0036] It is advantageous if an opening in the housing is
melted/welded using a laser. In this way, it is possible to
close off the opening without the use of additional materials.
[0037] It is advantageous if at least one of the face walls
is configured to be convex. In particular, it is advantageous
if the face walls are configured with a cone that extends in
the direction facing away from the center part or as a
spherical dome or spherical dome section. In this way, great
pressure stability and resistance to implosion and explosion
is achieved. However, it is also advantageous if alterna-
tively, at least one of the face walls is configured to be
concave or planar.

[0038] It is also advantageous if the housing is formed
from a cylindrical center part and two face walls that are
disposed in the face sides of the same. In this way, the
housing can be produced from a tubular base body.

[0039] Tt is advantageous if a wall thickness of the hous-
ing, at least in the center range, amounts to 0.05 to 5 mm. In
this way, suflicient stability to withstand the most frequent
stresses that occur during operation can be achieved.
[0040] It is advantageous if micro-bores are disposed in
the housing, which are gas-permeable but liquid-imperme-
able. In this way, the electronic device can be cooled,
particularly even if it is operated in a liquid.

[0041] It is particularly advantageous if the housing, with
the electronic device, is introduced into a further hermetic
glass housing, in which micro-bores are disposed, which are
gas-permeable but liquid-impermeable. In this way, the
electronic device can be cooled without being exposed to the
gas that passes through the micro-bores. This is particularly
advantageous in the case of sensitive electronic devices
and/or aggressive gases.

[0042] It is advantageous if bores for passing through
metallic wires and/or light-guide fibers are disposed in the
housing. In this manner, electric energy or radiation energy
and/or data can be transmitted through the housing.

[0043] It is advantageous if the outer surface of the
housing is coated with a gel and/or a flavor carrier. The
electronic device encapsulated in the glass housing can be
intended for use in the human or animal body, particularly
for being swallowed by humans or animals. In order to
promote or facilitate this swallowing, the surface of the
housing can be coated with a gel and/or flavor carrier, as
mentioned.

[0044] 1t is also advantageous if the outer surface of the
housing is roughened and/or provided with reactive sub-
stances/structures that promote growth of human/animal/
plant tissue on it. This variant is particularly advantageous if
the electronic device encapsulated in the glass housing is
supposed to be anchored in place in the tissue, particularly
by means of an invasive operation.

Apr. 27,2017

[0045] Tt is advantageous if the housing consists of two
housing parts and the two housing parts are welded to one
another by means of laser radiation with emission of energy
in the nanosecond and/or picosecond range, pulsed or con-
tinuous. In this way, the energy required for welding can be
metered well and the electronic device can thereby be
effectively protected against the action of heat. It is advan-
tageous, in this connection, if the emission of energy of the
laser pulses is controlled with a control apparatus, in such a
manner that the temperature in the interior of the housing is
kept below a value of 200° in a region that is at a distance
of equal to or greater than 2 mm from the weld seam or from
the location of action of the laser beams. In this case, it can
be assumed, with very great likelihood, that the electronic
device will not be damaged by the effect of the laser
radiation.

[0046] It is particularly advantageous if the regions adja-
cent to the weld seam are cooled during application of the
heat energy by means of the laser radiation. In this way, the
electronic device can be protected even better from the heat
that results from the laser radiation.

[0047] It is advantageous if the method for the production
of a hermetic housing for an electronic device comprises the
following steps:

[0048] making at least one depression in at least one
housing part of a housing,

[0049] producing at least one cavity by means of joining
the housing parts together, wherein at least one open-
ing, particularly at least two openings, remains/remain
open into the cavity from the outside,

[0050] introducing an electronic device into the at least
one cavity through the at least one opening, and

[0051] closing off and welding the at least one operning
by means of laser radiation.

[0052] In this way, block-shaped or planar housings, in
particular, can be formed for electronic devices. In this
connection, it is particularly advantageous if the one housing
part is formed by a plate-shaped cover layer.

[0053] It is advantageous if the aforementioned method
additionally comprises the following steps:

[0054] producing a fluorescent and/or phosphorescent
layer formed from a substance that can be excited to
produce light, by means of decay radiation, on at least
part of a delimitation wall of the at least one cavity, and

[0055] introducing a medium that emits a decay radia-
tion for a substance that can be excited to produce light
into the at least one cavity, through the at least one
opening.

[0056] In this way, the housing can be equipped with
self-luminous surfaces. By means of selective coating of at
least one housing part with a fluorescent and/or phospho-
rescent substance, the light-emitting surface can furthermore
be structured well. In this way, any desired luminous letters,
numbers, symbols or other geometric surfaces can be imple-
mented, among other things.

[0057] Also advantageous is a method for the production
of self-luminous bodies, comprising the steps:

[0058] making at least one depression in at least one
housing part of a housing,

[0059] producing a fluorescent and/or phosphorescent
layer formed from a substance that can be excited to
produce light, by means of decay radiation, and/or a
mask on at least part of a delimitation wall of at least
one cavity,
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[0060] producing the at least one cavity by means of
joining the housing parts together,

[0061] welding the housing parts by means of laser
radiation, by emission of nanosecond and/or picosec-
ond energy pulses and/or continuously, wherein at least
one feeder opening, particularly at least two feeder
openings, remains/remain open into the cavity from the
outside,

[0062] introducing a medium that emits a decay radia-
tion for a substance that can be excited to produce light,
or the substance and the medium, into the at least one
cavity, through the at least one feeder opening, and

[0063] closing off and welding the at least one feeder
opening by means of heat effect by means of laser
radiation and/or a gas flame.

[0064] It is advantageous, in this connection, if the laser
radiation is formed by means of nanosecond and/or pico-
second energy pulses and/or continuously, because the laser
power supplied can be well influenced in this manner.
[0065] It is advantageous if at least a part of the housing
or of the cover layer is produced in diffuse manner. As a
result, the planar light emission can be even further
improved.

[0066] It is also advantageous, however, if at least a part
of the housing or of the cover layer is configured to be
opaque. In this way, the penetration of light through regions
of the housing or also through the entire housing can be
prevented. In particular, these opaque regions are suitable
for forming a mask.

[0067] It is advantageous if the diffuse or opaque parts of
the housing or of the cover layer are disposed adjacent to the
melting regions or welding regions. In this way, it is possible
to connect diffuse and opaque housing parts with one
another and to thereby create different partial regions of the
housing.

[0068] It is also advantageous if at least a part of the
housing or of the cover layer is provided with a functional
coating, for example a film. In particular, the functional
coating, for example the film, can be configured to be diffuse
or opaque. In this way, it is possible, for example, to
structure a housing having essentially homogeneous optical
properties to be optically different. For this purpose, the
housing is simply coated and/or adhesively covered with a
film. Of course, the functional coating and/or film is/are not
restricted to optical properties, but rather can also influence
other physical properties, for example electrical conductiv-
ity.

[0069] It is advantageous if the housing that is composed
of silicon and hermetically sealed, at least in part, is pro-
duced in one piece from a single basic material. Because the
housing is in one piece, its tightness can be guaranteed
particularly well.

[0070] Itis furthermore advantageous if the housing that is
composed of silicon and hermetically sealed, at least in part,
consists of multiple housing parts and is produced at least
from a single basic material. As a result, production of the
housing can take place in simple manner, because joining of
the parts is generally non-problematical, because only one
material is used.

[0071] It is also advantageous if the housing parts are
formed from different materials, which have essentially the
same physical and chemical properties. As a result, produc-
tion of the housing can also take place in simple manner,
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because joining of the parts composed of materials having
similar properties is generally non-problematical.

[0072] It is advantageous if the fluorescent and/or phos-
phorescent layer is produced by means of coating the
housing part and/or the housing parts with an adhesive and
subsequently applying a fluorescent and/or phosphorescent
substance onto the adhesive layer. In this way, even fluo-
rescent and/or phosphorescent media that have no or few
adhesion properties or adhesive properties can be used for
the coating. Coating of the housing part with the fluorescent
and/or phosphorescent substance (e.g. ZnS and/or 7ZnO) can
take place by means of stamping, for example, as well as by
means of sputtering.

[0073] It is particularly advantageous if the adhesive and/
or the fluorescent and/or phosphorescent substance or the
fluorescent and/or phosphorescent layer is/are applied to the
housing part and/or the housing parts before production of
the cavity. In this way. the housing part and/or the housing
parts can be selectively coated with adhesive and/or a
fluorescent and/or phosphorescent substance, in compara-
tively simple manner. For example, the layers can be
sprayed on or rolled on, particularly using masks. It is also
conceivable, for example, to imprint the layers or to stamp
them on.

[0074] It is also advantageous if the adhesive and/or the
fluorescent and/or phosphorescent substance or the fluores-
cent and/or phosphorescent layer is/are introduced into the
(finished) cavity through the at least one feeder opening. In
this way, luminous layers having a large area (and particu-
larly layers that are unstructured) can be produced in simple
manner.

[0075] It is particularly advantageous if the adhesive is
applied to the housing part and/or the housing parts before
the cavity is produced, and the fluorescent and/or phospho-
rescent substance is introduced into the cavity through the at
least one feeder opening. In the case of this variant, selective
wetting of the housing part and/or of the housing parts with
adhesive is therefore combined with simple deposition of the
fluorescent and/or phosphorescent substance. In this way, a
simple method for the production of structured luminous
surfaces is obtained.

[0076] In general, the fluorescent and/or phosphorescent
substance can be introduced as a powder, as a gel, in the gas
phase or as a solution. In particular, in this connection the
flow behavior of the stated substance can be improved by
means of providing a micro-structure or nano-structure.
[0077] Advantageous possibilities for applying the fluo-
rescent and/or phosphorescent substance to the housing parts
are sputtering, vapor-depositing, spraying, rolling or spin-
coating it on.

[0078] TItis advantageous if the depression is mechanically
produced in the housing part (e.g. by means of milling,
ultrasound drilling) or using ion-beam removal, laser-beam
removal, powder blasting or chemical etching. All these
methods allow production of a depression within the scope
of a proven production process, which thereby takes place in
controlled manner.

[0079] It is advantageous if a mask is disposed between
the housing parts or on them. In particular, the mask can also
be disposed between the fluorescent and/or phosphorescent
layer and at least one housing part. In this way, it is possible
to produce luminous letters, numbers, symbols, and geo-
metrical surfaces, for example, without the fluorescent and/
or phosphorescent layer having to be structured for this
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purpose. Instead, an unstructured fluorescent and/or phos-
phorescent layer is combined with a structured mask, which
allows the light produced to partially pass through, or
partially reflects or absorbs it.
[0080] Ttis advantageous if the housing parts as well as, if
applicable, the mask are connected with one another by
means of fusion bonding, for example at temperatures of
700-800° C. In this connection, the boundary surfaces of the
connected parts are held together by means of van der
Waals® forces.
[0081] It is also advantageous if the housing parts and, if
applicable, the mask are connected with one another by
means of anodic bonding, for example at temperatures of
350-450° C. In this method, a chemical bond is initiated at
the boundary surfaces of the parts to be connected, by means
of electrical attraction forces, in other words by applying an
electrical voltage.
[0082] Itis advantageous if the at least one feeder opening
is welded shut using a laser. In this way, it is possible to close
the feeder opening without the aid of additional substances.
At this point, it is noted that methods for welding glass parts,
using a laser, are known as such, for example from EP 1 741
510 Al
[0083]
[0084]
and/or
[0085] glass or boron silicate is provided for a housing
part and/or
[0086] zinc sulfide (ZnS) is introduced as a fluorescent
and/or phosphorescent substance, and/or
[0087] phosphoric acid (H,PO,) is applied as an adhe-
sive and/or
[0088] tritium gas is introduced as a medium that emits
decay radiation.
[0089] Particularly by means of the use of zinc sulfide
(ZnS) and tritium gas, the self-luminous body is imple-
mented using means that are proven in connection with
tritium gas lights, so that great reliability of the self-
luminous body being presented can also be assumed.
[0090] In this connection, it is advantageous if phosphoric
acid (H,PO,) is applied as an adhesive, and if zinc sulfide
(Zn8S) is introduced as a fluorescent and/or phosphorescent
substance. It has an advantageous effect, in this connection,
that phosphoric acid as such does not have any excessive
adhesion properties, and only forms an adhesive layer in
combination with zinc sulfide (ZnS). The adhesive, which is
present in the form of phosphoric acid, can thereby be
applied in very differentiated manner, thereby making it
possible to produce fine structures. For example, the phos-
phoric acid can be applied using the ink-jet printing method.
[0091] However, it is also advantageous if a mixture of
phosphoric acid (H;PO,) and zinc sulfide (ZnS) 1s applied as
the fluorescent and/or phosphorescent layer. In the case of
this variant, a substance that is adhesive in and of itself is
therefore applied 1o a housing part. This variant is therefore
particularly suitable for imprinting (for example using the
calender printing method or stamping method).
[0092] It is advantageous if at least one of the housing
parts is provided with support elements disposed distributed
over the surface area of the cavity, which elements extend in
the direction of the other housing part, and if the housing
parts are supported on one another by way of these support
elements. In this manner, the housing parts are prevented
from being excessively bent relative to one another.

It is advantageous if
glass or silicon is provided for a housing part
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[0093] 1In this connection, it is furthermore advantageous
if at least one of the two housing parts is connected with the
support elements. In this way, the support elements can be
positioned well in the cavity. If the support elements are
connected with both housing parts, tensile forces and shear
forces can also be better transferred between them.

[0094] Tt is advantageous if the housing is configured as a
block or flat piece, particularly if the block or flat piece is
formed by two essentially plate-shaped housing parts having
a polygonal or elliptical or circular base surface, and if the
sum of the heights of the two housing parts that are perpen-
dicular to the base surface is less than the shorter side length
or a minimal diameter or radius of the same. In this manner,
the light-emitting surface area is relatively large in propor-
tion to the volume of the self-luminous body.

[0095] Supplementally, it is noted that the embodiment
variants disclosed with regard to the method and the result-
ing advantages apply in the same manner to the variants and
advantages presented with regard to the self-luminous body,
and vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

[0096] For a better understanding of the invention, it will
now be explained in greater detail using the following
figures.

[0097] These show, each in a greatly schematic simplified
representation:

[0098] FIG. 1 a tubular base body having multiple elec-
tronic devices disposed within it;

[0099] FIG. 2 the arrangement from FIG. 1, which is
irradiated by a laser in a region between two electronic
devices;

[0100] FIG. 3 the arrangement from FIG. 2 with a starting
constriction in the severing region;

[0101] FIG. 4 the arrangement from FIG. 2 with an
advanced constriction in the severing region;

[0102] FIG. 5 the arrangement from FIG. 2 with a com-
pletely severed base body;

[0103] FIG. 6 the arrangement from FIG. 5 with a com-
pleted housing;

[0104] FIG. 7 like FIG. 1, only with a continuous circuit
board;

[0105] FIG. 8 like FIG. 7, only with a severed tubular

body and severed circuit board;
[0106] FIG. 9 like FIG. 1, only with trittum gas light
sources and thermal partition walls;

[0107] FIG. 10 a cooling possibility for the tubular body;
[0108] FIG. 11 an exemplary electronic device in detail;
[0109] FIG. 12 a housing having a conical face wall;
[0110] FIG. 13 a housing having an overlapping connec-
tion region;

[0111] FIG. 14 drive possibilities for the electronic device,

using moved masses;

[0112] FIG. 15 drive possibilities for the electronic device,
according to the repulsion principle;

[0113] FIG. 16 housing having micro-bores;

[0114] FIG. 17 a block-shaped housing for an electronic
device, in an exploded representation;

[0115] FIG. 18 an exemplary electronic device having a
housing in the form of a watch face;

[0116] FIG. 19 like FIG. 17, only with a feeder opening
configured in a different manner;

[0117] FIG. 20 a variant of a planar housing for an
electronic device;
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[0118] FIG. 21 a further exemplary electronic device hav-
ing a housing in the form of a watch face;

[0119] FIG. 22 a planar, two-part housing with micro-
bores or passage bores;

[0120] FIG. 23 a housing that consists of two parts shaped
essentially as a U profile;

[0121] FIG. 24 a housing that comprises a housing part
similar to a test tube and a plate-shaped housing part
connected with it; and

[0122] FIG. 25 a housing that comprises a tubular housing
part that is closed off, on both sides, with plate-shaped
housing parts.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0123] As an introduction, it should be stated that in the
different embodiments that are described, the same parts are
provided with the same reference symbols or with the same
component designations, whereby the disclosures contained
in the entire specification can be analogously applied to the
same parts having the same reference symbols or the same
component designations. Also, position information selected
in the specification, such as, for example, at the top, at the
bottom, on the side, etc., refer to the figure being directly
described and shown, and must be transferred appropriately
to the new position if the position is changed. Furthermore,
individual characteristics or combinations of characteristics
from the different exemplary embodiments that are shown
and described can represent independent inventive solutions
or solutions according to the invention, in and of themselves.
[0124] All the information concerning value ranges in the
present specification is to be understood to mean that these
comprise any and all partial ranges of these; for example, the
statement 1 to 10 should be understood to mean that all the
partial ranges, starting from the lower limit 1 and the upper
limit 10, are included, i.e. all partial ranges begin with a
lower limit of 1 or greater and end at an upper limit of 10 or
less, for example 1 to 1.7 or 3.2 to 8.1 or 5.5 to 10.
[0125] The exemplary embodiments show possible
embodiment variants of the housing for the electronic
device, whereby it should be noted at this point that the
invention is not restricted to the specifically shown embodi-
ment variants of the same, but rather diverse combinations
of the individual embodiment variants with one another are
possible, and this variation possibility lies within the ability
of a person skilled in the art of this technical field, because
of the teaching for technical action provided by the present
invention. Therefore all conceivable embodiment variants
that are possible by combining individual details of the
embodiment variant that is shown and described are also
covered by the scope of protection.

[0126] FIGS. 1 to 6 show a variant for the production of
an electronic device having a housing 100 made of glass. In
a first step, a hollow body 2 made of glass is produced or
made available. In this case, it is assumed that a tube 2 made
of glass is involved. In a further step, at least one electronic
device 3 is introduced through an opening of the tube 2. As
1s evident from FIG. 1, multiple devices 3, spaced apart from
one another, are introduced right away.

[0127] This exemplary electronic device 3 comprises a
camera 4 (or, respectively, an image recording device such
as an image recognition chip, for example), a microproces-
sor 5, as well as an antenna 6. In this example, it is assumed
that the microprocessor 5 also comprises components for
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wireless communication. Together with the antenna 6, a
wireless module and/or a transponder is formed in this
manner. The camera 4, the microprocessor 5, and the
antenna 6 are each disposed on a circuit board 7 having a
conventional construction.

[0128] 1In FIG. 2, it is shown that the region between two
electronic devices 3 is irradiated with a laser 9 in the melting
region 8. In advantageous manner, differently great forces
can be exerted on the tubular housing 2, for example a tube
having a cylindrical or polygonal cross-section, during the
severing and/or closing process of the tubular housing 2, on
the inside and outside of the housing 2 in the region of the
severing location 8, in the longitudinal direction of the
housing 2. Thus, it is possible, for example, to apply a tensile
stress (see arrows) to the parts of the tubular housing 2 to be
severed, or to apply a differently great pressure force to the
inside and outside of the housing 2 in the region of the
severing location 8.

[0129] In FIG. 3, it is shown that the irradiation with the
laser 9 in the melting region 8 and the accompanying heating
or plastification of the glass, in combination with the tensile
stress, leads to lengthening and constriction of the tube 2.

[0130] InFIG. 4, even greater constriction of the tube 2 is
shown, and in FIG. 5, finally, severing of the tube 2 is
shown. As is evident from FIG. 5, during this process, not
only is the tube 2 severed, but at the same time, the resulting
ends are also closed off by the softened/melted material,
thereby causing face walls 10 and the housing 100 to be
formed at the severing location 8.

[0131] This process is now repeated in every region
between electronic devices 3, so that piece by piece, com-
pletely closed glass housings 100 enclosing a cavity 12 are
formed around the electronic devices 3, as shown in FIG. 6.
The housing 100 consists, in this case, of a cylindrical center
part and two convex face walls 10 disposed on the face sides
of the same, which walls essentially have the shape of a
spherical dome or a spherical dome section. In particular, the
face walls 10 can be formed by emission of energy with
nanosecond or picosecond pulses and/or with continuous
introduction of energy, for example by means of a gas flame.
The housing 100 is produced in one piece from a single basic
material, in this example from glass. However, it could also
be produced from silicon, for example.

[0132] Tt is also conceivable, of course, that the housing
100 is built up from multiple components. For example, the
center part 11 and the face walls 10 can be present as
separate components. Further examples of multi-part hous-
ings are shown in FIGS. 10 to 13 and 17 to 23. For a good
connection of the housing parts, it is advantageous if these
are produced from a single basic material (e.g. glass or
silicon) or at least have essentially the same physical and
chemical properties.

[0133] In the preceding example, the hollow body 2 was
only subject to tensile stress. It is also conceivable, however,
that the hollow body 2 alternatively or additionally has an
elevated air pressure applied to it, so that a higher air
pressure prevails outside of the hollow body 2 than inside of
it. In this manner, constriction of the hollow body 2 when
heated in the melting region 8 can also be promoted.

[0134] Itis furthermore conceivable that a relative rotation
about the axis of the hollow body 2 is performed between the
hollow body 2 and the laser 9. In other words, a laser 9 or
multiple lasers 9 can be rotated around the hollow body 2,
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or the hollow body 2 itself is rotated relative to the laser
9/the lasers 9. In this manner, the melting region 8 can be
heated uniformly.

[0135] The method for production of a housing 100 having
at least one hermetically sealed accommodation space 12 for
an electronic device 3, comprising at least a part of an
interior of the housing 100, therefore comprises the steps:

[0136] producing/making available a hollow body 2
made of glass, having at least one opening,

[0137] introducing, positioning and/or fixing in place at
least one electronic device 3 through the at least one
opening,

[0138] hermetically sealing the accommodation space
12 by means of melting the housing 100, or

[0139] closing off and welding the at least one opening
by means of heat effect by means of laser radiation
and/or a gas flame.

[0140] It is advantageous, in this connection, if the laser
radiation is emitted in nanosecond and/or picosecond energy
pulses and/or with continuous introduction of energy,
because the power emitted can be well influenced in this
way.

[0141] It is also advantageous if differently great forces
are exerted on the inside and outside of the housing 100 in
the region of the severing location 8, in the longitudinal
direction of the housing 100, during the severing and/or
closing process of the tubular housing 100. In particular, a
differently great pressure force can be exerted on the inside
and outside of the housing 100 in the region of the severing
location 8, during the severing and/or closing process of the
tubular housing 100. Thus, a face wall 10 of the housing 100
can be heated by heating the end region of the center part 11,
by means of a laser, by emission of nanosecond and/or
picosecond energy pulses and/or with continuous introduc-
tion of energy, and a face wall 10 can be formed by means
of different great forces exerted on the inside and outside of
the housing 100 in the region of the severing location 8, in
the longitudinal direction of the housing 100. In particular,
multiple electronic devices 3 can be introduced into, posi-
tioned and/or fixed in place in a tubular housing 100, at a
distance from one another in the longitudinal direction, one
after the other, through the at least one opening, whereupon
the housing 100 is heated by means of laser radiation, by
emission of nanosecond and/or picosecond energy pulses, in
the intermediate region 8 between the electronic devices 3,
and the tubular housing 100 is closed off with a face wall 10,
by means of differently great forces exerted on the inside and
outside of the housing 100 in the region of the severing
location 8, in the longitudinal direction of the housing 100,
on both sides of the intermediate region.

[0142] Tt is advantageous, because of the camera 4, if the
dew point of the water vapor in the air in the housing, at least
in its hermetically sealed partial space, amounts to 0°,
preferably to between -10° C. and -30° C. In this way, the
residual moisture in the housing 100 is so low that no
condensation or no fogging on the inside of the housing 100
can come about.

[0143] FIGS. 7 and 8 now show a production method very
similar to that of FIGS. 1 and 6, but the electronic devices
3 are now disposed on a common circuit board 7, which is
severed by the laser 9 in the melting region 8. Thereby the
circuit board 7 is severed and a housing 100 for the elec-
tronic device 3 is formed in one work step, as shown in FIG.
8. Here, too, the ends of the tube 2 are closed off by the
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softened/melted material, and face walls 10 are formed in
the severing region 8. In this connection, the face walls 10
are essentially planar. In general, a face wall 10 can, of
course, be configured to be not only convex but also
concave.

[0144] In general, it should be noted that in practice, the
severing process is started not as shown in FIGS. 1 to 8, in
the center of the tube 2, but rather normally at an end of the
same, so that a housing is always completed on one side of
the laser 9. In practice, production of the housings 100
thereby takes place as shown in FIG. 6, whereby the tube 2
is pushed one position to the right, in each instance. In this
connection, the first open end of the tube 2 (when starting the
production process) is not necessarily closed off by means of
severing of the tube 2, but rather can simply be melted/
welded.

[0145] FIG. 9 shows an expansion of the electronic
devices 3 to the effect that a tritium gas light source 13 is
disposed in the region of the camera 4, and thermal barriers
or insulations 14 are provided. The latter are supposed to
protect sensitive devices such as the microprocessor 5, for
example, from excessive heating by the laser 9. Of course,
an insulation 14 can also be disposed in front of the camera
4, if it has an opening for the lens of the camera 4 or is
transparent in this region.

[0146] To form the tritium gas light source 13, the tube 2
can be provided, in the region of the camera 4, as shown in
FIG. 9, with a fluorescent and/or phosphorescent layer
composed of a substance that can be excited to produce light
by means of decay radiation, for example in ring shape, and
the housing 100 of the electronic device 3 can be filled with
a medium that emits decay radiation. For example, openings
can be provided in the tube 2, for this purpose, which
openings are closed off after the filling process (compare
also FIG. 10 as well as FIGS. 17 to 23). Alternatively, an
LED or a luminescent material with afterglow properties can
be provided as a light source.

[0147] Itis advantageous if zinc sulfide (ZnS) is used as a
fluorescent and/or phosphorescent substance, phosphoric
acid (H,PO,) is used as an adhesive for the ZnS, and tritium
gas is used as a medium that emits decay radiation. How-
ever, other combinations can of course fundamentally also
be used for the production of a self-luminous region.

[0148] FIG. 10 shows a possibility for preventing exces-
sive heating of the tube 2 outside of the melting region 8. For
this purpose, a cooling cuff 15 can be provided. In this
example, this cuff is disposed only to the left of the melting
region 8, but of course it can also be disposed on both sides
of the melting region 8.

[0149] In addition or alternatively to this, the tube 2 can
also have a cooling medium flowing through it during the
severing process. For this purpose, special flushing bores 16
are provided. Nitrogen (N,), argon (Ar) or helium (He), for
example, are possible flushing media. The flushing bores 16
can be welded shut when they are no longer needed. For
example, this can be done using the laser 9, another laser, or
in some other manner. For example, the flushing bores 16
can also be glued shut.

[0150] Itis also advantageous if the emission of the energy
of the laser pulses is controlled with a control apparatus, in
such a manner that the temperature in the interior of the
housing 100 is kept below a value of 200° in a region that
is at a distance of equal to or greater than 2 mm from the
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location of action of the laser beams, because then the
electronic device 3 is not damaged.

[0151] Another advantage of the method presented is that
the water vapor content in the housing 100 that is produced
is very low, because of the use of a dry flushing gas or filling
gas such as N, or He. In this way, condensation of water
vapor on the inside of the housing 100 at the operating
temperature of the electronic device 3 can be advanta-
geously prevented.

[0152] FIG. 11 now shows an exemplary and schemati-
cally shown electronic device 3 having a housing composed
of two housing parts 101 and 102, made of glass, in detail.
In this example, the two housing parts 101, 102 are con-
nected using a weld seam 17, which can particularly be
produced using a laser. It is advantageous if the weld seam
17 is disposed at a slight incline for this purpose.

[0153] Aside from the thermal insulation 14, the housing
101, 102 also comprises a partition wall 18 firmly connected
with it, thereby forming a first hermetic cavity 19 and a
second cavity 20. A microprocessor 5 and an energy source
21 of an electronic device 3 are situated in the first cavity 19.
A sensor 22 is situated in the second cavity 20, which sensor
is connected with the energy source 21 and with the micro-
processor 5, respectively, by way of lines 23. In this con-
nection, the lines 23 are guided through the partition wall 18
in such a manner that no substantial exchange of gases can
take place between the cavity 19 and the cavity 20. The
sensor 22 stands in more or less direct contact with the
surroundings of the housing 101, 102 by way of passage
holes 24. The holes 24 can be air-permeable and/or liquid-
permeable. The sensor 22 can therefore be configured as a
gas sensor, pressure sensor, pH sensor or the like, for
example.

[0154] The conductors 23 can be used for power trans-
mission and/or data transmission, for example. In general,
the conductors 23 can be configured as wires. It is also
conceivable, however, that a conductive paste or a conduc-
tive adhesive is introduced into the corresponding bores,
which paste or adhesive, on the one hand, is provided for the
electrical connection to the circuit board 7, and on the other
hand is simultaneously provided also for the electrical
connection through the partition wall 18. For example, a
solder paste can be introduced and heated (melted). In
addition or alternatively, the bore can also be metallically
coated. In general, processes such as those known for circuit
board production, for example, for the production of what
are called “vias” or interlayer connections, can be used for
the production of a conductive connection through the
partition wall 18.

[0155] Fundamentally, bores for passing through desired
media can be provided in the partition wall 18. For example,
lines for liquid transport or gas transport can be provided. Of
course, it is also conceivable that light guide fibers are
passed through the bores.

[0156] The said techniques are, of course, also suitable,
without restrictions, for passing any desired lines through
the housing 101, 102.

[0157] Particularly if tritium gas light sources 13 are used,
it is advantageous if the partial spaces 19, 20 are configured
to be gas-tight, particularly tritium-gas-tight.

[0158] Because the electronic device 3 (particularly the
microprocessor 5 and the energy source 21) is well protected
against external chemical influences by the glass housing
101, 102, and the glass housing 101, 102 itself practically
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does not react with other chemical substances and itself does
not emit any substances, the electronic device 3 is particu-
larly well suited for use in organic tissue, for example in
human and animal bodies as well as in plant tissue. It is also
advantageous, in this connection, that the housing 101, 102
does not have any sharp edges. For example, the analysis
and evaluation unit 22 can be configured for analysis and
evaluation of bodily fluids and/or tissue samples. It is also
possible to equip the electronic device 3 with means for
movement from one location to another. Some exemplary
principles in this regard are shown in FIGS. 14 and 15.

[0159] The energy source 21 can also be connected with
an energy converter to which energy can be applied in
contact-free manner, so that energy can be transmitted in
contact-free manner and, above all, through the continuous
housing wall 101, 102. For example, the energy converter
can act inductively or, for example, can also convert move-
ment energy of the capsule into electric energy, as is done in
automatic watches, for example. It is advantageous if at least
one of the following components in the housing 101, 102,
such as a light source 13, image recognition apparatus 4,
image recording apparatus, electronic device, analysis,
memory and evaluation unit 22 is connected with a trans-
mitter 5, 6 for wireless transmission of data. In this way, the
data can be transmitted to external processing units (e.g.
remote PC).

[0160] It is also advantageous if at least one of the
following components in the housing 100, such as a light
source 13, image recognition apparatus 4, image recording
apparatus, electronic device, analysis and evaluation unit 22
is connected with an energy source 21, because they can then
be operated independent of an external energy supply.

[0161] FIGS. 12 and 13 now show two further possibilities
for the production of a housing. In FIG. 12, for example, a
conical face wall 103 is set onto a housing part 104 and
welded/glued in place, and in FIG. 13, a housing is shown
in which the housing parts 105 and 106 have an overlapping
region at which they can be welded or glued, for example.

[0162] As has been mentioned, FIGS. 14 and 15 now show
means for movement from one location to another for the
electronic devices 3. In the left image of FIG. 14, a mass 25
is disposed within the housing 100, which mass can be
deflected translationally, for example using an electromag-
net. If the mass 25 is slowly moved to the left, for example,
but, in contrast, quickly moved to the right, the capsule as a
whole is moved to the left. The capsule can now be moved
from one location to another by means of repeated deflec-
tion.

[0163] The right image of FIG. 14 shows a very similar
principle, but with an eccentric mass 26 that is mounted so
as to rotate. This, like the mass 25, can be moved back and
forth but also always in one direction, particularly at a
varying angular velocity. In this way, the capsule can once
again be moved from one location to another. Because of the
mass that is mounted so as to rotate, on the one hand linear
movements in all directions, transverse to the axis of rotation
(mass 26 is moved back and forth) are possible, as are
rotations about this axis of rotation (mass 26 is rotated in one
direction). If the mass 26 is mounted so as to rotate about
two axes that stand transverse to one another, or if two
masses 26 that are mounted so as to rotate about different
axes are provided, then the capsule can be moved or rotated
in any desired direction.
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[0164] FIG. 15 furthermore shows drives according to the
repulsion principle. In the left image, a container 27 that
stands under pressure is provided, from which container the
content is drained in controlled manner, using the valve 28,
and the capsule can be moved from one location to another,
accordingly, in this manner. Also, substances that bring
about an increase in pressure in the container 27 can react
chemically with one another in the interior of the container
27.
[0165] The right image shows a repulsion drive (jet drive)
using a pump 29 for liquid media or, respectively, using a
compressor for gaseous media, depending on the medium in
which the capsule is used.
[0166] Of course, the principles shown in FIGS. 14 and 15
can also be combined in any desired manner. For example,
the pump/the compressor 29 can be combined with a mass
26 mouted so as to rotate, so that the capsule can be moved
in any desired direction. Of course, steering jets or steering
openings that face radially outward can also be used for
rotating the capsule.
[0167] The left image in FIG. 16 now shows an electronic
device 3 in a housing 100 in which micro-bores 30 are
disposed, which are gas-permeable but liquid-impermeable.
The electronic device 3 can be cooled using these micro-
bores 30. Furthermore, in this manner the formation of an
undesirable differential pressure between the interior of the
housing 100 and its surroundings can be prevented, for
example if the medium situated in the interior of the housing
is heated or cooled. In this way, explosion or implosion of
the housing 100 can be effectively prevented. something that
would have unintended consequences particularly in the
case of use in the human or animal body.
[0168] However, it can be undesirable for the electronic
device 3 to be exposed to gases that penetrate through the
micro-bores 30. For this reason, it is provided, in a preferred
variant, that the housing 100 with the electronic device 3 is
introduced into a further hermetic glass housing 31 in which
micro-bores 30 are disposed, which are gas-permeable but
liquid-impermeable. In this case, the inner housing 2 does
not need to have any micro-bores. In this way, the electronic
device 3 can be cooled with being exposed to the gases that
pass through the micro-bores 30. If the housing 100 is
nevertheless destroyed by means of implosion or explosion,
the destroved housing 100 is held in the interior of the
housing 31 and cannot cause any further damage.
[0169] In general, it is advantageous if a wall thickness of
the housing 100 and/or 31 amounts to between 0.05 to 5 mm,
at least in the center region between two face walls, in order
to guarantee sufficient mechanical stability.
[0170] FIG. 17 now shows an intermediate stage in the
production of a housing for an electronic device according
to another method. In concrete terms, FIG. 17 shows an
exemplary first housing part 107 and an exemplary second
housing part 108 made of glass, for the said housing, as well
as an electronic device 3 in an exploded representation. The
method for the production of the housing 107, 108 will now
be explained in greater detail using FIG. 17.
[0171] The method comprises the steps:
[0172] making at least one depression 32 in at least one
housing part 107 of a housing,
[0173] producing at least one cavity by means of joining

the housing parts 107, 108 together, wherein at least

one opening 33, particularly at least two openings 33,

remains/remain open into the cavity from the outside,
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[0174] introducing an electronic device 3 into the at
least one cavity through the at least one opening 33, and
[0175] closing off and welding the at least one operning
33 by means of laser radiation.

[0176] In particular, the two housing parts 107, 108 can be
welded to one another by means of laser radiation with
energy emission in the nanosecond and/or picosecond range
and/or with continuous introduction of energy.
[0177] For example, the depression 32 can be milled into
the housing part 107. Itis also conceivable, however, that the
depression is produced using an ion bean, a material removal
method, for example with a laser or powder blasting. Like-
wise, the grooves provided for the feeder openings 33 can
also be milled, for example, or produced by means of an ion
beam. A cavity having two feeder openings 33 is then
formed by means of setting the second housing part 108 onto
the first housing part 107. For example, the housing part 108
can be glued onto the housing part 107 or welded to it,
particularly using a laser.
[0178] A fluorescent and/or phosphorescent layer can be
produced on at least one delimitation wall of the cavity. The
method then comprises the steps:

[0179] making at least one depression 32 in the first
housing part 107,

[0180] producing at least one cavity by means of cov-
ering the at least one depression 32 with the at least
diffuse second housing part 108, wherein two feeder
openings 33 remain open into the cavity from the
outside,

[0181] producing a fluorescent and/or phosphorescent
layer formed from a substance that can be excited to
produce light, by means of decay radiation, on at least
part of a delimitation wall of the at least one cavity,

[0182] introducing a medium that emits a decay radia-
tion for a substance that can be excited to produce light
into the at least one cavity, through the at least one
feeder opening, and

[0183] melting/welding the at least one opening after
introduction of the electronic device 3.

[0184] For a method for the production of self-luminous
bodies, the method can also comprise the following steps:

[0185] making at least one depression 32 in at least one
housing part 107 of a housing,

[0186] producing a fluorescent and/or phosphorescent
layer 36 formed from a substance that can be excited to
produce light, by means of decay radiation, and/or a
mask 41 on at least part of a delimitation wall 37 of at
least one cavity 34,

[0187] producing the at least one cavity 34 by means of
joining the housing parts 107, 108 together,

[0188] welding the housing parts 107, 108 by means of
laser radiation, by emission of nanosecond and/or pico-
second energy pulses and/or with continuous introduc-
tion of energy, wherein at least one feeder opening 33,
particularly at least two feeder openings 33, remains/
remain open into the cavity 34 from the outside,

[0189] introducing a medium 38 that emits a decay
radiation for a substance 36 that can be excited to
produce light, or the substance 36 and the medium 38,
into the at least one cavity 34, through the at least one
feeder opening 33, and

[0190] closing off and welding the at least one feeder
opening 33 by means of laser radiation.
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[0191] For example, the fluorescent and/or phosphores-
cent layer can be produced in that the at least one housing
part 107, 108 is coated with adhesive (e.g. phosphoric acid
H,PO,), and subsequently a fluorescent and/or phosphores-
cent substance (e.g. zinc sulfide ZnS) is applied to the
adhesive layer.

[0192] Itis conceivable that the adhesive and subsequently
the fluorescent and/or phosphorescent substance that forms
the fluorescent and/or phosphorescent layer is/are intro-
duced into the cavity through one of the two feeder openings
33. For this purpose, one of the two feeder openings 33 can
be connected with an inflow line, and the other feeder
opening 33 can be connected with an outflow line. Adhesive
can be introduced into the cavity by way of the inflow line,
in the form of a liquid or in the form of a mist, and excess
adhesive can be conducted away by way of the outflow line.
In the same manner, the fluorescent and/or phosphorescent
substance can be introduced into the cavity or conducted
away from it, either by way of the same lines or by way of
separate lines.

[0193] In a further variant of the method, the adhesive
layer is applied to the housing part 107 and/or the housing
part 108 before the two parts are joined together. In a further
step, the housing part 107 and the housing part 108 are
joined together, and subsequently the fluorescent and/or
phosphorescent substance is introduced by way of the feeder
openings 33. This variant has the advantage that the adhe-
sive can be applied very selectively to at least one of the
housing parts 107. 108, for example sprayed on or rolled on,
specifically using a mask. It is also conceivable that the
adhesive is imprinted or stamped on, and in this way
selective wetting of the housing part 107 and/or of the
housing part 108 with adhesive can be produced. The
selective adhesive application can take place, for example,
in the form of letters, numbers, symbols or other geometric
shapes or any desired surfaces. When the fluorescent and/or
phosphorescent substance is subsequently introduced into
the cavity, it deposits on the wetted surfaces and also forms
letters, numbers, symbols, etc. Furthermore, it is conceiv-
able that not only is the adhesive applied to the housing part
107 and/or the housing part 108, but also the fluorescent
and/or phosphorescent substance is applied to the adhesive
layer before the housing parts 107, 108 are joined together.
Finally, it is also possible that the fluorescent and/or phos-
phorescent substance itself has adhesive or adhering prop-
erties. Separate adhesive application can then be eliminated.
For example, a mixture of phosphoric acid (H,PO,) and zinc
sulfide (ZnS) can be applied directly.

[0194] A self-luminous medium or a medium that can be
excited to produce light (e.g. tritium gas) is then introduced
into the finished cavity, provided with the fluorescent and/or
phosphorescent layer, wherein once again, the two feeder
openings 33 can function as inflow and outflow.

[0195] In a further step, the feeder openings 33 are closed
off, for example glued shut or welded shut.

[0196] FIG. 18 now shows a top view of and a cross-
section through an exemplary housing for the electronic
device 3. In this connection, once again a housing part 109
and a housing part 110 are connected with one another,
thereby causing a cavity 34 to be formed from a depression
32 and feeder openings 33 to be formed from grooves in the
housing part 109. In this example, it is assumed that the top
side of the cavity 34 is equipped, over its full area, with an
adhesive layer 35 and, on top of that, with a fluorescent
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and/or phosphorescent layer 36. Thereby the surface 37 of
the cavity 34 is partly equipped with the fluorescent and/or
phosphorescent layer 36. The layer 36 begins to produce
light by means of the medium 38 situated in the cavity 34,
which medium emits decay radiation.

[0197] On the outer surface 39 of the housing part 110
itself, facing away from the cavity 34 (in other words on the
side opposite to the base surface 40), a light-impermeable or
at least light-weakening mask 41 is still disposed. In this
layer, holes in the shape of the numbers 3, 6, 9, and 12 are
provided. As can easily be imagined, the light produced in
the cavity 34 or in the fluorescent and/or phosphorescent
layer 36 penetrates through these holes, thereby making it
possible to produce a self-luminous face of a watch. In this
connection, the numbers appear bright on a dark back-
ground.

[0198] Of course, it would also be possible to eliminate the
mask 41 and to form the numbers directly using the fluo-
rescent and/or phosphorescent substance 36, instead, for
which purpose one of the methods mentioned above can be
used. The numbers then also appear bright on a dark
background. It would also be conceivable to produce a
negative image of the numbers. The numbers then appear
dark on a bright background. In particular, if no mask 41 is
used, the arrangement presented can also be used directly as
a watch crystal or as a watch body, in general. For example,
the hands can move in the cavity 34 of this arrangement.
However, the housing part 110 could also be configured as
an LCD display, thereby making it possible to implement a
back-lighted display. Of course, the mask 41 can also be
disposed between the housing part 109 and the housing part
110. In this application case, the electronic device 3 itself
can comprise a circuit for determining the time of day and,
for example, also the motors for driving watch hands (not
shown).

[0199] In general, the housing part 109 and the housing
part 110, as well as, if applicable, the mask 41 can be
connected with one another by means of fusion bonding
(bonding of the boundary surfaces by means of van der
Waals® forces) or also by means of anodic bonding (chemi-
cal bonding at the boundary layers, which is initiated by
means of electrical attraction forces). The housing parts 109
and 110 as well as the mask 41 can also, however, be welded
together using a laser. The feeder openings 33 can be
welded, as shown in FIG. 18, using a laser (e.g. CO, laser,
fiber laser, etc.), or can also be glued or provided with a plug.

[0200] In FIGS. 17 and 18, housings 107 . . . 110 having
only one cavity 34 were shown. Of course, a housing 107 .
.. 110 can also comprise more than one cavity 34. These can
be connected in chain-like manner with connection lines, for
example, and/or can be provided with feeder openings 33
that lead to the outside, in each instance.

[0201] Furthermore, it is possible that a cavity 34 has only
one feeder opening 33 or also three or more feeder openings
33. In particular, if only one feeder opening 33 leads to a
cavity 34, concentric lines, for example, can serve for inflow
and outflow of the substance to be conveyed into/out of the
cavity.

[0202] FIG. 19 shows a further variant of a housing 111 .
.. 112 for an electronic device 3, which is very similar to the
variant shown in FIG. 17. In place of a groove, however,
here bores are provided as feeder openings 33 (for example
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with a diameter in the range of 3 pm to 2 mm). These bores
can be produced mechanically, for example, using a drill, a
laser beam or an ion beam.

[0203] FIG. 20 shows a further variant of a housing for an
electronic device 3, in which holes are disposed in the
housing part 113 as feeder openings 33, as in FIG. 19. In
contrast to the variant from FIG. 16, however, the housing
part 114 is somewhat smaller here than the housing part 113,
and is inserted into a depression of the same. In this case, the
housing part 113 and the housing part 114 are welded to one
another using a weld seam 42. Furthermore, the feeder
opening 114 is not welded as in FIG. 16, but rather closed
off with a plug 43. In this example, the self-luminous body
is structured not as a watch face or watch crystal, but rather
as a lighting body. In this case, the electronic device 3 can
be structured as a transponder that can be read out in
contact-free manner (RFID tag), for example, which con-
tains an identification of the lighting body.

[0204] FIG. 21 now shows a housing 115, 116 that is very
similar to the housing 113, 114 shown in FIG. 20. In contrast
to this, however, a frame-shaped mask 41 is set onto the
housing part 116, which mask prevents light from shining
through in the edge region of the self-luminous body.
[0205] In FIG. 21, the fluorescent and/or phosphorescent
layer 36 is disposed on the top side of the cavity 34, as an
example, specifically directly on the housing part 116. This
layer 1s structured in such a manner that a face of a watch is
obtained. No separate adhesive layer is provided, for
example because a mixture of phosphoric acid (H;PO,) and
zinc sulfide (ZnS) and/or zinc oxide (ZnO) was applied
directly.

[0206] Furthermore, supports 44 are provided in the cavity
34 in FIG. 21, so that the housing parts 115, 116 cannot bend
excessively. For example, the supports 44 can be formed
onto the housing part 115 or housing part 116 directly, and
glued to the other housing part 115, 116, in each instance, for
example. Of course, it is also conceivable that the supports
44 merely touch the other housing part 115, 116, in each
instance, in other words are not permanently connected with
it. As a further possibility, the supports 44 can also be
present as separate components, which are connected with a
housing part 115, 116 or with both housing parts 115, 116.
Finally, the supports 44 can also touch the electronic device
3 or be connected with it, as shown in FIG. 21.

[0207] In general, the self-luminous bodies shown in
FIGS. 17 to 21 can be configured as blocks and therefore can
have a rectangular or square base surface 40. Of course,
other shapes are also conceivable. In particular, the base
surface 40 can be configured elliptically or in circular shape
(see, in this regard, the alternative outline, shown with a
broken line, in the top view of FIG. 21). Specifically, the
self-luminous body can have a housing 107 . . . 116
configured as a block or flat piece, which is formed by two
essentially plate-shaped housing parts 107 . . . 116 having a
polygonal or elliptical or circular base surface 40, wherein
the sum of the heights h of the two housing parts 107 .. . 116
that are perpendicular to the base surface is less than a
shorter side length s or a minimal diameter d or radius of the
same.

[0208] In general, the electronic device 3 of FIGS. 17 to 21
can comprise a camera 4. In this case, the fluorescent and/or
phosphorescent layer 36 can serve to illumine the viewing
field of the camera 4, and is then not necessarily structured
in the form of letters and the like.
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[0209] Vice versa, the teaching with regard to the appli-
cation of a fluorescent and/or phosphorescent layer disclosed
with reference to FIGS. 17 to 21 can also be applied to the
embodiments of FIGS. 1 to 17.

[0210] FIG. 22 now shows a further embodiment that
combines the characteristics of FIG. 12 or FIG. 16, respec-
tively, and FIGS. 17 to 21. In concrete terms, passage holes
24 or micro-bores 30 are disposed in the housing parts 117,
118. Furthermore, electrical conductors 23 are disposed in
the housing part 117, which serve for contacting of the
electronic device 3.

[0211] FIG. 23 shows an alternative form of housing parts
119, 120, which are configured essentially in U shape. A
hollow body that is open on one side is formed by connect-
ing the housing parts 119, 120, which body can be closed off
by a face wall, not shown, for example.

[0212] FIG. 24 shows a further exemplary housing, shown
schematically, having an electronic device 3 disposed in it.
The housing part 121, which is formed similar to a test tube,
is connected with a plate-shaped housing part 121 using a
weld seam 17. The two housing parts 121 and 122 consist of
glass, in this example, and can particularly be welded using
a laser. The electronic device 3 shown schematically com-
prises a microprocessor 5, in this example, which is soldered
onto a circuit board 7. Furthermore, electrical conductors 23
are connected with the circuit board 7, which conductors are
passed through passage holes 24, and can serve for supply-
ing electric power, as control lines or for picking up sensor
signals.

[0213] FIG. 25, finally, shows an arrangement that is very
similar to the arrangement shown in FIG. 24. In contrast to
it, however, the housing comprises a tubular housing part
123, which is connected with, particularly, once again,
welded to plate-shaped housing parts 124 and 125.

[0214] The variants of the housing 100 . . . 125 for an
electronic device 3 shown in the figures show independent
embodiments, in and of themselves, if applicable, where the
same reference symbols or component designations are used
for the same parts.

[0215] The special embodiment details shown with regard
to the different variants do not necessarily relate only to the
figure in question, but can also be used in other embodi-
ments, if applicable. For example, the insulation layers of
FIG. 9 can be used analogously also in a variant according
to FIGS. 17 to 23. Likewise, it is conceivable that the
variants according to FIGS. 17 to 23 are cooled as in FIG.
10.

[0216] Furthermore, it should be pointed out that use of
the arrangements presented is, of course, not restricted to
watch construction. For example, use as an informational
sign, emergency lighting, door sign, keyboard background
lighting and the like is also conceivable.

[0217] As has been mentioned, the electronic devices 3
enclosed by the glass housing 100 . . . 125 can particularly
be used also in the human or animal body as well as in
plants. In this connection, it is possible for the devices 3 to
be surgically implanted. For this purpose, the outer surface
of the housing 100 . . . 125 can be roughened and/or
provided with substances/structures that promote growth of
human/animal/plant tissue on it. It is also possible, however,
to apply other coatings, coats or layers such as silicones,
antistatic, bacteria-inhibiting, dirt-repelling and/or adhesive
materials.
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[0218] The housing 100 . . . 125 or a hermetically sealed
partial space 19, 20 of the same is diffusion-tight. i.e. the
water vapor permeability (s;) is preferably greater than
2,500 m based on the determinations in DIN 4108-3.
[0219] The rounded capsules shown in FIGS. 1 to 16, in
particular, can also be provided to be swallowed. It is
advantageous if the outer surface of the housing is coated
with a gel and/or a flavor carrier, in order to facilitate
swallowing.

[0220] Of course, however, an embodiment according to
FIGS. 17 to 23 can also be intended for swallowing, and an
embodiment according to FIGS. 1 to 16 can be intended for
implantation. It is advantageous, in this connection, if the
surface of the housing is treated for the purpose, in each
instance.

[0221] In general, housing parts 101 . . . 125 can be
configured to be completely transparent, diffuse or opaque
(of course, intermediate stages are possible, in this connec-
tion). For example, the diffuse or opaque parts of the housing
100 . . . 125 or of the cover layer can be disposed adjacent
to the melting or welding regions 8, thereby particularly
making it possible to connect housing parts 101 . . . 125
having different optical properties with one another. Another
possibility is also to provide the housing 100 . . . 125 or at
least a part of the housing 100 . . . 125 or of the cover layer
with a functional coating, for example a film, which has
different optical properties. For example, the functional
coating, for example the film, can be configured to be diffuse
or opaque. Of course, it is also conceivable to influence other
physical properties, such as the electrical conductivity, for
example, using a functional coating.

[0222] For the sake of good order, it should be pointed out,
in conclusion, that for a better understanding of the structure
of the arrangements presented, these and their components
were shown not to scale and/or enlarged and/or reduced in
size, in part.

[0223] The task on which the independent inventive solu-
tions are based can be derived from the specification.
[0224] Above all, the individual embodiments shown in
FIGS. 1 to 23 can form the object of independent solutions
according to the invention. The tasks and solutions accord-
ing to the invention, in this regard, can be derived from the
detailed description of these figures.

REFERENCE SYMBOL LIST

[0225] 100 . .. 125 housing, housing parts
[0226] 2 tubular base body

[0227] 3 electronic device

[0228] 4 camera

[0229] 5 microprocessor

[0230] 6 antenna

[0231] 7 circuit board

[0232] 8 melting region/welding region/severing region
[0233] 9 laser

[0234] 10 face wall

[0235] 11 (tubular) center part

[0236] 12 cavity

[0237] 13 tritium gas light source

[0238] 14 thermal barrier/insulation

[0239] 15 cooling cuff

[0240] 16 flushing bore

[0241] 17 weld seam

[0242] 18 partition wall

[0243] 19 first cavity
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[0244] 20 second cavity

[0245] 21 energy source

[0246] 22 readings recorder

[0247] 23 electrical conductor

[0248] 24 passage holes

[0249] 25 linearly movable mass

[0250] 26 eccentrically mounted rotatable mass

[0251] 27 pressurized container

[0252] 28 valve

[0253] 29 pump/compressor

[0254] 30 micro-bore

[0255] 31 outer housing

[0256] 32 depression

[0257] 33 feeder opening

[0258] 34 cavity

[0259] 35 adhesive layer

[0260] 36 fluorescent and/or phosphorescent layer/sub-
stance

[0261] 37 surface of the cavity

[0262] 38 medium emitting decay radiation

[0263] 39 top surface of the housing

[0264] 40 base surface of the housing

[0265] 41 mask

[0266] 42 weld seam

[0267] 43 plug

[0268] 44 supports

[0269] d diameter

[0270] h height

[0271] s side length

What is claimed is:

1. Method for the production of a housing having at least
one hermetically sealed accommodation space for an elec-
tronic device, comprising at least a part of an interior of the
housing, comprising the steps:

producing/making available a hollow body made of glass,

having at least one opening,
introducing, positioning and/or fixing in place at least one
electronic device through the at least one opening,

closing off and welding the at least one opening by means
of laser radiation, wherein a tubular base body is
severed by means of melting it, for production of the
housing, wherein the melted material closes off the
resulting ends, and wherein the inside and outside of
the housing have a differently great pressure force
exerted on them in the region of the severing location,
during the severing process and/or closing process of
the tubular housing.

2. Method according to claim 1, wherein a heat insulator
or a heat protection layer is disposed between the device and
the melting region or welding region.

3. Method according to claim 1, wherein a partition wall
is inserted into the interior and welded to the housing, and
the two accommodation spaces are hermetically separated
from one another.

4. Method according to claim 1, wherein an electronic
device and/or an energy source is/are disposed in a first
hermetically sealed accommodation space.

5. Method according to claim 1, wherein at least one of
the elements mentioned below, such as an electronic device,
analysis apparatus, readings recorder is disposed in an
accommodation space adjacent to the first hermetically
sealed accommodation space.

6. Method according to claim 1, wherein openings are
disposed in the partition wall between the first hermetic
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accommodation space and the second hermetic accommo-
dation space (20), which openings can be hermetically
sealed by means of light guides, electric lines or conductive
contact masses.

7. Method according to claim 1, wherein a camera is
introduced into the cavity.

8. Method according to claim 1, wherein a wireless
module and/or a transponder is/are introduced into the
cavity.

9. Method according to claim 1, wherein a mass moved by
a motor is introduced into the cavity.

10. Method according to claim 1, wherein a repulsion
drive having a passage opening in the housing is introduced
into the accommodation space.

11. Method according to claim 1, wherein a tritium gas
light source is disposed in the accommodation space.

12. Method according to claim 1, wherein multiple elec-
tronic devices are introduced, positioned and/or fixed in
place in the tubular housing, at a distance from one another
in the longitudinal direction, one after the other, through the
at least one opening, whereupon the housing is heated by
means of laser radiation, by emission of nanosecond and/or
picosecond energy pulses and/or with continuous introduc-
tion of energy in the intermediate region between the elec-
tronic devices, and the tubular housing is closed off with a
face wall, by means of differently great forces exerted on the
inside and outside of the housing in the region of the
severing location, in the longitudinal direction of the hous-
ing, on both sides of the intermediate region.

13. Method according to claim 1, wherein at least one end
of the tubular base body is melted/welded for the production
of the housing.

14. Method according to claim 1, wherein a face wall of
the housing is heated by heating the end region of the center
part by means of a laser, by emission of nanosecond and/or
picosecond energy pulses, and a face wall is formed by the
differently great forces exerted on the inside and outside of
the housing in the region of the severing location, in the
longitudinal direction of the housing.

15. Method according to claim 14, wherein differently
great forces are exerted on the inside and outside of the
housing in the region of the severing location, in the
longitudinal direction of the housing, during the severing
process and/or closing process of the tubular housing.

16. Method according to claim 1, wherein the housing is
configured as a block.

17. Method according to claim 1, comprising:

making at least one depression in at least one housing part

of a housing,

producing at least one accommodation space by means of

joining the housing parts together, wherein at least one
opening, particularly at least two openings, remains/
remain open into the accommodation space from the
outside,

introducing an electronic device into the at least one

accommodation space through the at least one opening,
and

closing off and welding the at least one opening by means

of laser radiation.

18. Method according to claim 1, wherein micro-bores
that are gas-permeable and liquid-impermeable are disposed
in the housing.

19. Method according to claim 1, wherein the housing
with the electronic device is introduced into a further
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hermetic glass housing, in which micro-bores that are gas-
permeable and liquid-impermeable are disposed.

20. Method according to claim 1, wherein bores for
passing through metallic wires and/or light-guide fibers are
disposed in the housing.

21. Method according to claim 1, wherein the outer
surface of the housing is coated with a gel and/or a flavor
carrier.

22. Method according to claim 1, wherein the outer
surface of the housing is roughened and/or provided with
reactive substances/structures that promote growth of
human/animal/plant tissue on it.

23. Method according to claim 1, wherein the emission of
energy of the laser pulses is controlled with a control
apparatus, in such a manner that the temperature in the
interior of the housing is kept below a value of 200° C. in
aregion that is at a distance of equal to or greater than 2 mm
from the weld seam or from the location of action of the laser
beams.

24. Method according to claim 1, wherein during appli-
cation of the heat energy by means of the laser radiation, the
regions adjacent to the weld seam are cooled.

25. Method according to claim 1, wherein the laser
radiation is formed by means of nanosecond and/or pico-
second pulses and/or with the continuous introduction of
energy.

26. Method according to claim 1, wherein at least a part
of the housing or of the cover layer is produced to be diffuse.

27. Apparatus having a housing that is hermetically
sealed, at least in part, composed of silicon, according to
claim 1, wherein the housing is produced in one piece from
a single basic material.

28. Apparatus having a housing that is hermetically
sealed, at least in part, composed of silicon, according to
claim 1, wherein the housing comprises multiple housing
parts and is at least produced from a single basic material.

29. Apparatus according to claim 1, wherein the housing
parts are formed from different materials that have essen-
tially the same physical and chemical properties.

30. Apparatus according to claim 29, wherein at least one
of the face walls is configured to be concave or planar.

31. Apparatus according to claim 29, wherein at least one
of the face walls is configured to be convex.

32. Apparatus according to claim 29, wherein the face
walls are configured with a cone that extends in the direction
facing away from the center part or as a spherical dome or
spherical dome section.

33. Apparatus according to claim 1, wherein the housing
is formed from a cylindrical center part and two face walls
disposed in the face sides of the same.

34. Apparatus according to claim 1, wherein a heat
insulation apparatus is disposed between the electronic
device and at least one of the two face walls.

35. Apparatus according to claim 1, wherein an interior of
the housing is divided into two partial spaces by a partition
wall (18).

36. Apparatus according to claim 1, wherein the housing
has at least one opening that extends from the outside in at
least one of the two partial spaces, which opening is air-
permeable and/or liquid-permeable.

37. Apparatus according to claim 1, wherein both partial
spaces are hermetically sealed.
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38. Apparatus according to claim 1, wherein the partial
space is configured to be gas-tight, particularly tritium-gas-
tight.

39. Apparatus according to claim 1, wherein the partial
space is configured to be water-vapor-tight with a water
vapor permeability s, greater than 2,500 m.

40. Apparatus according to claim 1, wherein an analysis
and/or evaluation unit is disposed in at least one of the two
partial spaces.

41. Apparatus according to claim 1, wherein the analysis
and evaluation unit is configured for analysis and evaluation
of bodily fluids and/or tissue samples.

42. Apparatus according to claim 1, wherein at least one
light source, such as an LED, a tritium gas light source or a
luminescent material with afterglow properties is disposed
in the housing.

43. Apparatus according to claim 1, wherein an image
recording device, for example an image recognition chip, is
disposed in the housing.

44. Apparatus according to claim 1, wherein at least one
of the following components in the housing, such as a light
source, image recognition apparatus, image recording appa-
ratus, electronic device, analysis, memory and evaluation
unit is connected with a transmitter for wireless transmission
of data.

45. Apparatus according to claim 1, wherein at least one
of the following components in the housing, such as a light
source, image recognition apparatus, image recording appa-
ratus, electronic device, analysis and evaluation unit is
connected with an energy source.

46. Apparatus according to claim 1, wherein the energy
source is connected with an energy converter to which
energy can be applied in contact-free manner.

47. Apparatus according to claim 1, wherein the face
walls are formed by means of supplying laser energy,
particularly with nanosecond or picosecond pulses and/or
with continuous introduction of energy.
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48. Apparatus according to claim 1, wherein the dew point
of the water vapor in the air in the housing, at least in its
hermetically sealed partial space, amounts to 0° C., prefer-
ably to between -10° C. and -30° C.

49. Apparatus according to claim 1, wherein a wall
thickness of the housing, at least in the center region,
amounts to between 0.05 to 5 mm.

50. Apparatus according to claim 1, wherein at least part
of the housing or of the cover layer is configured to be
diffuse or opaque.

51. Apparatus according to claim 1, wherein the diffuse or
opaque parts of the housing or of the cover layer are
disposed adjacent to the melting regions or welding regions.

52. Apparatus according to claim 1, wherein at least a part
of the housing or of the cover layer is provided with a
functional coating, for example a film.

53. Apparatus according to claim 1, wherein the func-
tional coating, for example the film, is configured to be
diffuse or opaque.

54. Apparatus according claim 1, wherein the two housing
parts are spaced apart from one another with support ele-
ments that are distributed over the accommodation space
and oriented perpendicular to the base surfaces of the
accommodation space.

55. Apparatus according to claim 1, wherein the support
elements are connected with at least one of the two housing
parts.

56. Apparatus according to claim 1, wherein the housing
is configured as a block or flat piece.

57. Apparatus according to claim 1, wherein the block or
flat piece is formed by two essentially plate-shaped housing
parts having a polygonal or elliptical or circular base sur-
face, and the sum of the heights (h) of the two housing parts
that are perpendicular to the base surface is less than the
shorter side length (s) or a minimal diameter (d) or radius of
the same.
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