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subassembly which is adapted to a larger diameter fiber and is surface
mounted on a printed circuit This invention relates to lightwave devices
and  (PC) board. Normally, the fabrication of these two more particularly
to a subassembly used in pack-    designs would require retooling which is
undesira- aging optoelectronic devices such as photodiodes   5   ble for
reasons of cost and commonality. and light emitting diodes (LEDs).
Reference DE 3,543,558 teaches an optoelec- Conventional packages for
discrete optoelec-    tronic coupling arrangement including an optical
tronic devices typically are made out of a variety of  waveguide (i.e.
optical fiber) disposed in groove dissimilar materials, such as metal.
glass and ce-  formed in a substrate. The substrate further in- ramic, and
involve relatively complicated manipula-  to  cludes a deflection component
for redirecting the tion of components during assembly. U. S. Patents
light propagating along the optical waveguide out of No. 4,357,072  (LED),
4,119,363  (laser) and        the plane of the substrate and into a light
sensitive 4,233,619 (photodetector) are illustrative. Assembly  device
positioned above the substrate. involves manipulating components in three
dimen-        According to the present invention there is sions in order to
place the components in the   15  provided a subassembly as defined in
claim 1. desired locations; for example, alignment of a de-      One aspect
of the invention is the use of a vice to a substrate, alignment of a fiber
to a ferrule,  single crystal semiconductor such as silicon as the
alignment of a ferrule to a package, and finally     basic material from
which the subassembly for alignment of the package to the device. These
packaging optoelectronic devices is constructed alignment steps depend upon
fairly specialized,   20   and to exploit many of the well-known techniques
expensive equipment. In general, therefore, z-axis  for shaping silicon
pieceparts and for depositing assembly is not possible in those designs;
that is,  metals thereon. The use of silicon in this way will one cannot
simply move the components along a        be referred to as "silicon
optical bench" technol- z-axis perpendicular to the substrate and place
ogy. them on the substrate without further orientation   25  The maturity
of silicon technology means sev- being required in the x-y plane. In
addition, be-   eral things: first, there is available a large body of
cause the packages include dissimilar materials,    silicon processing
techniques which, therefore, do great care is required to insure that the
thermal-   not have to be specifically developed; second, expansion
coefficients are adjusted in such a way   there are available numerous
pieces of commercial that the alignments are stable even though the   30
equipment which have been already cost-reduced ambient temperature
changes.  Instability,  of      by years of high volume manufacturing: and,
third, course, leads to mechanical movement of the com-     using these
techniques and equipments, various ponents and consequently to a decrease
in optical   shapes in silicon pieceparts can be realized by coupling
between, for example, the device and the    relatively simple and
inexpensive photolithographic fiber. Often this situation leads package
designers  35   processes, which do not require large volume to to
compromise between thermal sinking and stabil-   render them cost
effective. ity criteria. At the very least, it increases cost.     In
accordance with the invention, the subas- For many expensive applications,
notably long    sembly includes an optoelectric device mounted on haul
transmission systems, the relatively high cost    a silicon base and the
two following features: (1) A of manufacturing such packages can be
tolerated.   40   groove is located in the base for guiding an optical
However, for some cost sensitive, high volume       fiber and a reflector
is formed on the end face of applications, such as lightwave systems
between     the groove. The device is placed over the reflector central
switching offices or remote-terminals and   which directs light between the
device and the subscribers' homes (known as the subscriber loop),  fiber.
Positioning the device over the reflector is the the high cost of such
packages renders them un-   45   only active alignment step required in the
x-y suitable.                                           plane. All other
alignments are automatically Thus, it would be desirable to have a pack-
achieved by the geometry of the pieceparts; (2) aging scheme which (1)
uses, as much as possible,   Electrical contacts are disposed on the base
with commercially available equipment for the produc-    one of the
contacts overlapping the end face of the tion of the pieceparts, for the
alignment of the   so   groove to form the reflector. The subassembly of
parts, and for closing of the package; and (2) which  the present invention
may also have one or more accommodates different size packages for
different   of the following additional features : (3) A silicon lid
applications without requiring extensive retooling or  is disposed on the
base with at least one dimen- new assembly techniques. For example, it
would      sion of the lid being less than the corresponding be desirable,
on the one hand, to have a sub-   55  one of the base so that the contacts
protrude from assembly which fits inside of a dual-in-line package  under
the lid to the exterior of the subassembly; (4) (DIP) header and is adapted
to a 125 um diameter   The lid has a cavity for receiving the device and a
fiber and, on the other hand, to have a different    groove, aligned with
the groove in the base, to form 2   
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the coated part of the fiber is   The subassembly 10 is characterized by
one or positioned; (5) Detents are provided in the base     more of the
following features. and lid for aligning them to one another; (6) Por-
(1) Anisotropically-etched tandem grooves (30 tions of the exteriors of the
base and lid are metal-  and 32 in the base and 34 in the lid) provide ized
to provide a ground shield and a place to    5    strain relief for and
alignment of fiber 20. Groove make electrical contact to the rest of the
package.    30 in the base is aligned with groove 34 in the In another
embodiment for devices, such as          lid so as to receive the coated
portion 21 of fiber photodiodes, which are passivated by a conformal
20, and the width of groove 34 is slightly smaller coating, an aperture in
the lid communicates with      than that of groove 30 so that portion 21
fits the cavity and the coating is injected therethrough.   10  snugly and
provides strain relief. Groove 32, on The invention, together with its
various features   the other hand, is formed in the base in tandem and
advantages, can be readily understood from         with groove 30 but has a
considerably smaller the following more detailed description taken in
width so as to receive and align the bare end conjunction with accompanying
drawings, in which       portion 23 of fiber 20. The use of tandem the
various figures are schematic and hence are   15   grooves is preferred
where the shape and struc- not drawn to scale in the interests of clarity.
tural strength of the fiber coating (e.g., urethane) FIG. 1 is an
isometric, cut-away view of a          are not sufficiently well controlled
in different package for an optoelectronic device; the package
environmental conditions (e.g., humidity) that the includes a subassembly
10 in accordance with an        coating can be relied on for alignment
purposes. illustrative embodiment of the invention.       20     On the
other hand, some fiber coatings (e.g., FIG. 2 is an exploded view of FIG. 1
showing        polyimide) are suitable for alignment purposes; the
illustrative subassembly 10, a lead frame 12, a    and, in those cases,
neither the tandem groove DIP header 14, and a cover 16.
arrangement in the base nor the groove in the FIG. 3 is an expanded view of
a cross-section      lid need be utilized; rather the base may simply of
the optical subassembly 10 of FIG. 1 depicting a   25  have a groove for
holding the coated portion 21 photodiode 11 therein.
of the fiber against the bottom of the lid. FIGs. 4-7 show isometric views
of the illustra-    (2) After the grooves are etched, the base is tive
subassembly 10 in various stages of fabrica-      oxidized (e.g., 1-10 um
of SiO2 is formed) and tion.
metalized, and standard photolithography is uti- With reference now to
FIGs. 1-3, subassembly   30   lized to pattern electrical contacts 40 and
42. 10 in accordance with one embodiment of the            The oxide layer
(not shown) prevents the con- invention is shown enclosed within a
dual-in-line      tacts from being short circuited through the sili-
package (DIP). Other package designs, such as          con and reduces
their mutual capacitance. As molded ones, are also suitable, however. In
the DIP   shown in FIG. 4, contact 40 overlaps the end configuration the
subassembly 10 is mounted on a   35  face of groove 32 and forms a turning
mirror of lead frame 12 which is inserted in a DIP header 14.    reflector
44. When the major surface of the base A cover 16 has a slot 18 to permit
an optical fiber    is a (100) crystallographic plane, the end face is 20
to extend from the subassembly 10 to the            a (111)
crystallographic plane and hence reflec- exterior of the package. Fiber 20
permits lightwave    tor 44 is oriented at a [err] angle. The latter
signals to be transmitted to and/or from an op-   40   serves both as a
mechanical stop for the fiber toelectronic device (e.g., photodiode 11)
within the   and as a director of light emanating from the subassembly.
end of fiber 20. The reflected light is thus made The subassembly 10 is
constructed in accor-        incident  on  the  photosensitive  area  of
dance with the invention from a single crystal semi-   photodiode 11. Even
though mirror 44 is not at a conductor, preferably silicon in order to
exploit the   45  [err] angle, it is adequate to couple light into the
mature silicon technology from the standpoint of       photodiode and to
enable the axis of the fiber processing and equipment availability, as dis-
and that of the photodiode to be aligned to cussed earlier. In addition,
the design reduces to     about [err](where [err] accuracy is one the
number of alignment steps which have to        sufficient). be performed in
the x-y plane. Thus, the invention   so  (3) The photodiode is
illustratively an InP/InGaAs is advantageously very close to the desiderata
of z-   back-illuminated design of the type described axis alignment. More
specifically, FIGs. 4-7 show      by O. K. Kim in U. S. Patent No.
4,608,586; that subassembly 10 for a photodiode 11 including a         is,
the device is illuminated through an opening single crystal silicon base 22
on which the            in the metalization on its transparent substrate,
photodiode is mounted, a single crystal silicon lid  55  thereby to permit
ingress of light into the pho- 24, and an optical fiber 20 disposed in a
channel      tosensitive area of the photodiode. The sub- formed along the
interface between the base and        strate metalization of the photodiode
is bonded lid so that it is optically coupled to the photodiode.  to
contact 40, and the photodiode is oriented in 3  
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that its photosensitive area is    lid is connected thereto by wire bond
49. over the mirror 44. Advantageously, this step is      Subassemblies
according to FIGs. 1-7 have the only active alignment step required in the
been fabricated using silicon optical bench technol- assembly procedure.
After alignment is accom-     ogy with the silicon pieceparts (base, lid)
measur- plished, the top contact of the photodiode is   5   ing about 3 mm
wide by 4 mm long by 750 um connected to contact 42 via a wire bond 46, as
thick. The anisotropically etched V-grooves 30, 32 shown in FIG. 5.
and 34 were adapted to receive single mode glass (4) The dimensions of the
base, lid and contacts  fibers 20 having a coated portion 21 with about a
are mutually adapted so that the pads at the      250 um diameter and a
bare portion 23 with about ends of the contacts 40 and 42 extend out from
10   a 125 uam outside diameter. The oxide on the under the lid, as shown
in FIGs. 6 and 7, there-  silicon base was about 10 um thick. The contacts
by enabling wire-bonds to be made to the lead     40 and 42 and mirror 44
were TI-Pt-Au multilayers frame. One such bond 48 is shown in FIG. 1.
(Cr-Au is also suitable) with Au the outermost layer. (5) The lid and base
are aligned relative to one  The photodiode 11, which had an active area of
another by means of detents 50. Illustratively,   15  about 75 um, was
bonded to contact 40 with a these detents are small pyramidal-shaped holes
eutectic solder (Au/Ge or Au/Sn) which was evap- etched into the lid and
base with a ball bearing  orated onto the substrate side of the photodiode.
in each hole in the base to facilitate alignment  Because the silicon base
is extremely flat, very thin by merely snapping the base and lid together.
(e.g., 3 um) layers of solder could be used thereby The balls may be
fabricated from a number of  20  reducing expense associated with the cost
of a materials such as metal, sapphire or tungsten     separate preform of
eutectic solder. From a conve- carbide. This technique has a relatively
large    nience standpoint, the fiber should not be secured capture range
because the balls are curved and,  into the subassembly too soon during the
fabrica- therefore, tend to readily guide a slightly mis-  tion sequence,
otherwise manipulation of the sub- aligned lid into alignment. In addition,
instead of  25  assembly may be cumbersome. Thus, it is pre- aligning lids
and bases one at a time, one can    ferred that, after the base, photodiode
and lid are in take advantage of the fact that the bases are cut  place,
but before the conformal coating is applied, from a wafer and that prior to
separating the     the subassembly is bonded to the lead frame with bases,
the photodiodes can be mounted there-      epoxy of with a lower melting
point solder than on, tested and burned in before the lids are put  30
used for the photodiode. After wire bonds are in place. Or, the bases may
be cut into 1 x N     made to the photodiode and to the ground shields,
strips before the photodiodes, N in number, are   the fiber is inserted
into the V-grooves of the mounted. A similar 1 x N strip of lids can then
subassembly and epoxied in place. be aligned to the strip of bases using,
for exam-     It is apparent that the lid serves multiple pur- ple, only a
pair of alignment detents, one at  35   poses including: protecting the
device during mold- each end of the strips rather than a pair for each  ing
operations associated with encapsulating the individual lid and base.
subassembly in a package; electrically isolating the (6) The lid has a
cavity 26 and a pair of ap-     device; containing epoxy and the conformal
coat- ertures 52 and 54, as shown in FIG. 7. When the   ing, if necessary;
and guiding the optical fiber. lid is in place, the photodiode 11 is
located in  40  In operation, photodiodes packaged in this the cavity and
funnel-shaped aperture 52 per-     fashion are relatively inexpensive, have
reasonably mits a conformal coating (e.g., silicone for pas-  high yields
and responsivities of about 0.8-0.9 A/W. sivation) to be inserted
therethrough (and then   No failures were observed when the packages were
cured) to cover the photodiode. Likewise, ap-     cycled between [err] and
[err] in ambient erture 54 permits epoxy or other adhesive to be   45
humidity. The frequency response of the package inserted to secure the
position of the fiber 20 in  depends on a number of factors, principally
the the subassembly. Where, however, passivation      oxide thickness, the
area of the contacts and the is not required (or a hermetic design is). ap-
length of the leads. When property designed, a erture 52 may be omitted.
Likewise, where the     frequency response of about 200 MHz was mea- fiber
needs to slide in and out of the subassem-   50  sured. bly (in a plug-in
design, for example), the ep-       It is to be understood that the
above-described oxy/adhesive and aperture 54 may be omitted.
arrangements are merely illustrative of the many (7) The top of the lid and
the bottom of the base  possible specific embodiments which can be de- are
metalized (not shown) to provide a ground     vised to represent
application of the principles of shield. For adhesion purposes, the silicon
may   55  the invention. Numerous and varied other arrange- be oxidized
before the metal is deposited. As     ments can be devised in accordance
with these shown in FIG. 1, the metalized bottom of the      principles by
those skilled in the art without depart- base contacts lead frame 12, and
the top of the   ing from the spirit and scope of the invention. In  
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although the subassemblies of FIGs. 1-7      gated channel for receiving
said fiber. were described in terms of light in a fiber being detected by a
photodiode, they are also useful for    5. The subassembly of claim 4
wherein said lid coupling light from an LED into the fiber. However,
has an opening (52) in communication with when doing so, the divergence of
the light emission    5  said cavity and a conformal coating, inserted from
the LED affects the coupling efficiency into        through said opening,
covers said device. the fiber, and the relatively high current carried by
the LED requires adequate heat sinking.               6. The subassembly of
claim  4 including said Finally, it will be appreciated that although to-
fiber attached thereto and wherein said lid has day's technology suggests
that silicon is the pre-   to  an opening (54) in communication with said
ferred material from which the principal pieceparts      elongated channel
and an adhesive, inserted of the invention are made, it is possible that
dif-      through said opening, secures said fiber to ferent circumstances
(e.g., system  specifications       said subassembly. and cost
considerations) might render it desirable to utilize a different
semiconductor (e.g., Ge,  15  7. The subassembly of claim 4 wherein
exterior GaAs).                                                   major
surfaces of said base and lid are metal- ized. Claims 8. The subassembly of
claims 1-6 or 7 wherein 1. An optoelectronic device subassembly (10)   20
said semiconductor constitutive of said base comprising
comprises single crystal silicon, said major a semiconductor base (22)
having a major          surface is a (100) crystallographic plane and
surface,                                              said end face is a
(111) crystallographic plane. a first groove (32) in said major surface
adapted to receive a portion of an optical fiber   25  9. The subassembly
of claims 1-6 or 7 wherein (20), said first groove having side walls and an
the optoelectronic device is a photodiode. end face formed by
crystallographic planes which are oblique to said major surface, said
10. The subassembly of claim 1 further including groove end face forming a
reflector and an           (FIG.7) a semiconductor lid having a cavity,
optoelectronic device (11) being disposed over  so   said lid being
disposed over said base so that said reflector, CHARACTERIZED BY
said device is positioned in said cavity, at least an insulative layer
formed on at least a          one dimension of said lid parallel to said
sur- portion of said major surface, and                   face being less
than the corresponding dimen- metal contacts (40,42) disposed on said
sion of said, base, so that segments of said layer, at least one of said
contacts (40) over-  35  contacts (40,42) extend from under said lid to
lapping said end face and forming said reflec-       the exterior of said
subassembly, and tor (44), said device being connected to said
said subassembly having channel means contacts, so that said reflector
directs light       for receiving an optical fiber for carrying light
between said device and said fiber.                  between said device
and the exterior of said 40      subassembly. 2. The subassembly of claim 1
wherein said base has a second groove (30) arranged in tandem       11. The
subassembly of claim 10 wherein said lid with said first groove and
extending to the          has an opening (52) in communication with
exterior of said subassembly, said fiber having       said cavity, and a
conformal coating, inserted a larger diameter portion (21) which fits into
45  through said opening, covers said device. said second groove and a
narrower diameter portion (23) which fits into said first groove.   12. The
subassembly of claim 10 including said fiber attached thereto and wherein
said lid has 3. The subassembly  of claim  2 wherein the              an
opening (54) in communication with said length of said grooves permits the
end of said   50  channel means and an adhesive, inserted fiber to abut
said reflector.                        through said opening, secures said
fiber to said subassembly. 4. The subassembly of claim 1 further including
a semiconductor lid (24) disposed on said base,     13. The subassembly of
claim  12 wherein said said lid having a major surface and a cavity   55
channel means comprises a groove (30) in (26) therein for receiving said
device, and fur-     said base and a groove (34) in said lid, said ther
having a third groove (34) therein aligned      grooves facing, and being
aligned with, one with said first groove, thereby forming an elon-
another and  having side walls which are 5 
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although the subassemblies of FIGs. 1-7     gated channel for receiving
said fiber. were described in terms of light in a fiber being detected by a
photodiode, they are also useful for  5. The subassembly of claim 4 wherein
said lid coupling light from an LED into the fiber. However,     has an
opening (52) in communication with when doing so, the divergence of the
light emission    5  said cavity and a conformal coating, inserted from the
LED affects the coupling efficiency into       through said opening, covers
said device. the fiber, and the relatively high current carried by the LED
requires adequate heat sinking.             6. The subassembly of claim 4
including said Finally, it will be appreciated that although to-    fiber
attached thereto and wherein said lid has day's technology suggests that
silicon is the pre-   10  an opening (54) in communication with said ferred
material from which the principal pieceparts     elongated channel and an
adhesive, inserted of the invention are made, it is possible that dif-
through said opening, secures said fiber to ferent circumstances (e.g.,
system  specifications      said subassembly. and cost considerations)
might render it desirable to utilize a different semiconductor (e.g., Ge,
15  7. The subassembly of claim 4 wherein exterior GaAs).
major surfaces of said base and lid are metal- ized. Claims 8. The
subassembly of claims 1-6 or 7 wherein 1. An optoelectronic device
subassembly (10)  20        said semiconductor constitutive of said base
comprising                                          comprises single
crystal silicon, said major a semiconductor base (22) having a major
surface is a (100) crystallographic plane and surface,
said end face is a (111) crystallographic plane. a first groove (32) in
said major surface adapted to receive a portion of an optical fiber  25  9.
The subassembly of claims 1-6 or 7 wherein (20), said first groove having
side walls and an    the optoelectronic device is a photodiode. end face
formed by crystallographic planes which are oblique to said major surface,
said    10. The subassembly of claim 1 further including groove end face
forming a reflector and an          (FIG.7) a semiconductor lid having a
cavity, optoelectronic device (11) being disposed over  30  said lid being
disposed over said base so that said reflector, CHARACTERIZED BY
said device is positioned in said cavity, at least an insulative layer
formed on at least a         one dimension of said lid parallel to said
sur- portion of said major surface, and                  face being less
than the corresponding dimen- metal contacts (40,42) disposed on said
sion of said base, so that segments of said layer, at least one of said
contacts (40) over-  35  contacts (40,42) extend from under said lid to
lapping said end face and forming said reflec-      the exterior of said
subassembly, and tor (44), said device being connected to said
said subassembly having channel means contacts, so that said reflector
directs light      for receiving an optical fiber for carrying light
between said device and said fiber.                  between said device
and the exterior of said 40      subassembly. 2. The subassembly of claim 1
wherein said base has a second groove (30) arranged in tandem      11. The
subassembly of claim 10 wherein said lid with said first groove and
extending to the         has an opening (52) in communication with exterior
of said subassembly, said fiber having     said cavity, and a conformal
coating, inserted a larger diameter portion (21) which fits into  45
through said opening, covers said device. said second groove and a narrower
diameter portion (23) which fits into said first groove.  12. The
subassembly of claim 10 including said fiber attached thereto and wherein
said lid has 3. The subassembly of claim  2 wherein the              an
opening (54) in communication with said length of said grooves permits the
end of said   50  channel means and an adhesive, inserted fiber to abut
said reflector.                       through said opening, secures said
fiber to said subassembly. 4. The subassembly of claim 1 further including
a semiconductor lid (24) disposed on said base,    13. The subassembly of
claim  12 wherein said said lid having a major surface and a cavity  55
channel means comprises a groove (30) in (26) therein for receiving said
device, and fur-    said base and a groove (34) in said lid, said ther
having a third groove (34) therein aligned     grooves facing, and being
aligned with, one with said first groove, thereby forming an elon-
another and having side walls which are 
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crystallographic planes.                             nehmen, und ferner
eine dritte Furche (34) hat, die in diesem zur ersten Furche ausgerichtet
14. The subassembly of claim  13 wherein said           ist, wobei ein
langgestreckter Kanal zur Auf- channel means comprises a reflector (44) and
nahrne der Faser ausgebildet ist. a third groove (32) in tandem with the
groove    5 in said base, said third groove having a         5. Baugruppe
nach Anspruch 4, crystallographic end face on which said reflec-      in
welcher der Deckel eine Offnung (52) hat, tor is disposed, said device
being positioned        die mit der Aushohlung kommuniziert und eine over
said reflector which directs light between      anschmiegsame Beschichtung,
die durch die said device and said fiber.                 10       Offnung
eingebracht ist, die die Einrichtung bedeckt. 15. The subassembly of claims
10-13 or 14 wherein said base and lid comprise single cry-   6. Baugruppe
nach Anspruch 4, stal silicon.                                       in
welcher die Faser an dieser befestigt ist, 15      und in welcher der
Deckel eine Offnung (54) PatentansprUche
hat. die mit dem langgestreckten Kanal kom- muniziert, und ein Klebstoff,
der durch die Off- 1. Optoelektronische Baugruppe (10) mit
nung eingebracht ist, die Faser an der Bau- einer Halbleiterbasis (22) mit
einer Hauptober-      gruppe sichert. flache, einer ersten Furche (32) in
der Haupt-  20 oberflache, die einen Abschnitt einer optischen  7.
Baugruppe nach Anspruch 4, Faser (20) aufnehmen kann, wobei die erste
in welcher die auBeren Hauptoberflschen der Furche Seitenwande und eine
Endflache hat,           Basis und des Deckels metallisiert sind. die durch
kristallographische Ebenen ausgebil- det sind, die zur Hauptoberflache
geneigt sind,  25  8. Baugruppe nach den Anspruchen 1 bis 6 oder wobei die
Furchenendflache einen Reflektor           7, ausbildet und eine
optoelektronische Einrich-        in welcher der Halbleiter, aus welchem
die tung (11) uber dem Reflektor angeordnet ist,         Basis besteht,
einen Siliciumeinzelkristall ent- gekennzeichnet durch
halt, die Hauptoberflache eine kristallographi- eine isolierende Schicht,
die wenigstens an   30    sche (100) Ebene ist und die Endflache eine einem
Teil der Hauptoberflache ausgebildet ist       kristallographische (111)
Ebene ist. und Metallkontakte (40, 42), die auf der Schicht angeordnet
sind, wobei wenigstens ein Kontakt    9. Baugruppe nach den Anspruchen 1
bis 6.oder (40) die Endflache uberlagert und den Reflek-        7, tor (44)
ausbildet, wobei die Einrichtung so an   35  in welcher die
optoelektronische Einrichtung die Kontakte angeschlossen ist, [err] der Re-
eine Fotodiode ist. flektor das Licht zwischen der Einrichtung und der
Faser umlenkt.                               10. Baugruppe nach Anspruch 1,
ferner umfassend (Fig. 7) einen Halbleiterdek- 2. Baugruppe nach Anspruch
1,                   40      kel mit einer Aushohlung, wobei der Deckel in
welcher die Basis eine zweite Furche (30)         uber der Basis so
angeordnet ist, [err] die hat, die in Tandemanordnung zur ersten Fur-
Einrichtung in der Aushohlung angeordnet ist, che angeorndet ist und sich
zum AuBeren der          wobei wenigstens eine Abmessung des Dek- Baugruppe
erstreckt, wobei die Faser einen           kels parallel zur Oberflache
kleiner als die ent- Abschnitt mit groBerem Durchmesser (21) hat,  45
sprechende Abmessung der Basis ist, so daB der in die zweite Furche [err],
und einen Ab-         Abschnitte der Kontakte (40, 42) sich unter schnitt
mit engerem Durchmesser (23) hat, der        dem Deckel zum AuBeren der
Baugruppe er- in die erste Furche paBt.                           strecken,
und die Baugruppe eine Kanalein- richtung zur Aufnahme einer optischen
Faser 3.  Baugruppe nach Anspruch 2,                   50      zum Fuhren
von Licht zwischen der Einrich- in welcher die Lange der Furchen es
gestattet,      tung und dem {err] der Baugruppe hat. daB die Faser an den
Reflektor anstoBt. 11. Baugruppe nach Anspruch 10, 4. Baugruppe nach
Anspruch 1,                           in welcher der Deckel eine Offnung
(52) hat, femer umfassend einen Halbleiterdeckel (24),  55     die mit der
Aushohlung kommuniziert, und der an der Basis angeordnet ist, wobei der
eine anschmiegsame Beschichtung, die durch Deckel eine Hauptoberflache und
eine Aushoh-         die Offnung eingebracht ist, die die Einrichtung 
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Baugruppe nach Anspruch 10,                      2. Sous-element selon la
revendication 1, dans umfassend eine daran befestigte Faser und in
lequel ladite base a une seconde rainure (30) welcher der Deckel eine
Offnung (54) hat, die        disposee en tandem avec ladite premiere rai-
mit der Kanaleinrichtung kommuniziert und ei-        nure et s'etendant
vers I'exterieur dudit sous- nen Klebstoff umfaBt, der durch die Offnung
5     element, ladite fibre ayant une partie de dia- eingebracht ist, der
die Faser an der Baugrup-       metre plus large (21) qui entre dans ladite
pe sichert.                                          seconde rainure et une
partie de diametre plus etroit (23) qui entre dans ladite premiere rainu-
13. Baugruppe nach Anspruch 12,                         [err].. in welcher
die Kanaleinrichtung eine Furche   10 (30) in der Basis und eine Furche
(34) im        3. Sous-element selon la revendication 2, dans Deckel
umfaBt, wobei die Furchen einander            lequel la longueur desdites
rainures permet a zugewandt und zueinander ausgerichtet sind
I'extremite de ladite fibre d'etre contigue audit und Seitenwande haben,
die kristallographi-          reflecteur. sche Ebenen sind.
15 4. Sous-element selon la revendication 1, com- 14. Baugruppe nach
Anspruch 13,                          portant en outre un couvercle
semiconducteur in welcher die Kanaleinrichtung einen Reflektor      (24)
dispose sur ladite base, ledit couvercle (44) und eine dritte Furche (32)
in Tandeman-        ayant une surface principale et une cavite (26) ordnung
zur Furche in der Basis umnfaBt, wobei  20  dans celle-ci pour recevoir
ledit composant, et die dritte Furche eine kristallographische End-
ayant en outre une troisieme rainure (34) ali- flache hat, an welcher der
Reflektor angeord-        gnee avec ladite premiere rainure, formant ain-
net ist, wobei die Einrichtung Uber dem Reflek-     si un conduit allonge
pour recevoir ladite fibre. tor angeordnet ist, der Licht zwischen der Ein-
richtung und der Faser umlenkt.             25   5. Sous-element selon la
revendication 4, dans lequel ledit couvercle a une ouverture (52) en 15.
Baugruppe nach den Anspruchen 10 bis 13              communication avec
ladite cavite et un enroba- oder 14,
ge de faible epaisseur, insere a travers ladite in welcher die Basis und
der Deckel einkristal-      ouverture, couvre ledit composant. lines
Silicium enthalten.                   30 6. Sous-element selon la
revendication 4, com- Revendications
portant ladite fibre qui y est attachee et dans lequel ledit couvercle a
une ouverture (54) en 1. Sous-element pour composants opto-electroni-
communication avec ledit conduit allonge et un ques (10) comprenant
36       adh4sif, ins6r6 a travers ladite ouverture, fixe une base de
semiconducteur (22) ayant            laclite fibre audit sous-6l6ment. une
surface principale, une premiere rainure (32) dans ladite sur-    7.
Sous-element selon la revendication 4, dans face principale adaptea pour
recevoir une par-       lequel des surfaces principales exterieures de tie
d'une fibre optique (20), ladite premiere   40   ladite base et dudit
couvercle sont metallisees. rainure ayant des parois lat6rales et une face
d'extr6mite form6es par des plans cristallogra-   . Sous-element selon les
revendications 1-6 ou phiques qui sont obliques a ladite surface prin-
7, dans lequel ledit semiconducteur constituant cipale, ladite face
d'extr6mit6 de rainure for-      ladite base se compose de silicium
monocris- mant un r6flecteur et un composant opto-elec-   45   tallin,
ladite surface principale est un plan cris- tronique (11) etant dispose par
dessus ledit         lallographique (100) et ladite face d'extr6mitd
reflecteur, CARACTERISE PAR                          est un plan
cristallographique (111). une couche isolante form6e sur au moins une
partie de ladite surface principale, et      9. Sous-6l6ment selon les
revendications 1-6 ou des contacts m6talliques (40,42) disposes   50    7;
dans loquel le composant opto-6lectronique sur ladite couche, au moins l'un
desdits             nst une photodiode. contacts (40) chevauchant ladite
face d'extre- mit6 et formant ledit reflecteur (44), ledit com-  10.
Sous-6lement selon la revendication 1, corn- posant etant connect6 auxdits
contacts, de sor-      portant en outre (figure 7) un couvercle semi- te
que ledit reflecteur dirige la lumiere entre   55  conducteur ayant une
cavit6, ledit couvercle 



ledit composant et ladite fibre.                     etant dispose sur
ladite base de sorte que ledit composant est positionn6 dans ladite cavit6,
atu moins une dimension dudit couvercle paral- 7 *   C   L   M   S   *
13                 EP 0 331 331 B1                     14 lWle a ladite
surface etant inferieure a la di- mension correspondante de ladite base, de
sorte que des segments desdits contacts (40,42) s'etendent depuis le
dessous dudit couvercle vers l'ext6rieur dudit sous-element,   5 et ledit
sous-el6ment ayant un moyen de conduit pour recevoir une fibre optique pour
acheminer la lumiere en'tre ledit composant et l'extdrieur dudit
sous-6elment;             10 11. Sous-6l1ment selon la revendication 10,
dans lequel ledit couvercle a une ouverture (52) en communication avec
ladite cavit6, et un enro- bage de faible epaisseur, ins6r6 a travers ladi-
15 te ouverture, couvre ledit composant. 12. Sous-6l6ment selon la
revendication 10, corn- portant ladite libre qui y est attach6e el dans
lequel ledit couvercle a une ouverture (54) en   20 communication avec
ledit moyen de conduit et un adh6sif, ins6r6 a travers ladite oiiverture,
fixe ladite libre audit sous-6l6ment. I3, Sous-6l6ment selon la
revendication 12, dans   25 lequel ledit moyen de conduit comprend une
rainure (30) dans ladite base et une rainure (34) dans ledit couvercle,
lesdites rainures se faisant face, et 6tant align6es Iune avec l'au- tre,
et ayant des parois laterales qui sont des   30 plans cristallographiques.
14. Sous-element selon la revendication 13, dans lequel ledit moyen de
conduit comprend un reflecteur (44) et une troisieme rainure (32) en   35
tandem avec la rainure dans ladite base, ladite troisieme ralnure ayant une
face d'extremit6 cristallographique sur laquelle ledit reflecteur est
dispos6, ledit composant etant positionn6 par dessus ledit r6flecteur qui
dirige la lumiere  40 entre ledit composant et ladite fibre. 15.
Sous-6lement selon les revendications 10-13 ou 14, dans lequel ladite base
et ledit couver- cle se composent de silicium monocristallin.  45 50 55 8
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