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tion feature of the type shown in FIG. 1. The method also comprises
simultaneously etching This application pertains to methods of making  both
parts of the V-groove. See, for instance, K. E. articles that comprise a
semiconductor part with a  Bean, op. cit. The corner compensation feature
groove therein, the groove adapted for receiving an   5   serves to limit
undercutting in the transition region optical fiber and maintaining the
fiber in a predeter-  of the tandem V-groove, such that a relatively con-
mined position.                                    trolled transition
between the large and small In the field of optical fiber communications
the  cross-section portions of the tandem groove re- need for maintaining
the end of an optical fiber in  suits. fixed position relative to another
optical fiber, a   10  In FIG. 1 is schematically shown a portion of planar
waveguide, an opto-electronic device, or    an article 1 comprising a
tandem V-groove in (100) some other part frequently arises. Typically the
Si substrate 10 produced by the prior art method, end of the optical fiber
is to be maintained in    wherein numerals 11 and 15 refer to the sloping
optical coupling relationship with the other part.  side walls of the wide
(14) and narrow (16) portions A known way of maintaining the end of an   15
of the groove, respectively, 12 refers to the masked optical fiber in a
fixed predetermined position com-  portion of the Si surface, and dotted
lines 13 in- prises providing a semiconductor with a V-groove   dicate the
shape of the transition region between therein, placing the fiber into the
V-groove, and   14 and 16. Numerals 17 refer to the corner com- maintaining
the fiber in the groove by appropriate  pensation feature of the masking
layer. beans. This approach is used, for instance, in an   20  The prior
art technique has several shortcom- optical fiber connected disclosed in U.
S. Patent  ings. For instance, the presence of the compensa- 3,864,018.
tion feature restricts the flow of etchant which, in Semiconductor chips
comprising accurately       turn, may result in asymmetry of the groove.
Fur- placed, shaped and dimensioned V-grooves can be    thermore, the small
cross-section portion of the readily produced by known photolithographic
and   25  tandem groove is etched to completion long before etching
techniques. See, for instance, U. S. Patents  etching of the remainder of
the groove is com- 3,765,969 and 3,506,509, which disclose means for
pleted. This may result in undercutting of the for- anisotropic etching of
Si. See also K. E. Bean,    mer, with attendant reduction of dimensional
con- IEEE Transactions on Electron Devices, Vol. ED-    trol. Still
further, the "ears" (17) resulting from the 25(10), pp. 1185-1193 (October
1978), and K. E.  30  compensation feature may be in the way of the
Petersen, Proceedings of the IEEE, Vol. 70(5), pp.  fiber during placement
of the fiber into the groove, 420-457 (May 1982).
since it may not always be practical to remove the As is well known,
optical fibers typically com-  ears by etching or other appropriate
procedure. prise one or more polymer coatings that protect    Finally,
certain combinations of feature sizes may and strengthen the fiber. Since
the thickness of the   35  be completely unattainable by means of corner
coating typically is not controlled to the same de-  compensation. gree
that the thickness and concentricity of the       In view of the advantages
that a tandem V- [err] are controlled (as well as for other reasons),
groove can offer, a method of producing such a [err] coating is generally
stripped from the end       groove that is not subject to some or all of
the portion of the fiber before the fiber is coupled to  40  shortcomings
of the prior art method would be of another fiber or device. A bare fiber
is, however,  interest. This application discloses such a method.
relatively fragile, and care must be taken to insure   The method according
to the present invention that the bare fiber end is maintained
substantially  is as defined in claim 1. free of mechanical stress. This
problem is alle-       The inventive method thus comprises forming viated
if the semiconductor substrate contains a   45   a first masking layer on a
major surface of an tandem V-groove, i.e., a V-groove that can accom-
appropriate semiconductor part and patterning the modate a short length of
bare fiber together with a  first masking layer such that an opening
exposing portion of the coated fiber. In such a tandem V-   the underlying
semiconductor is formed therein. groove the coated fiber portion can be
epoxied into  The opening defines the outline of the desired (or otherwise
affixed to) the large cross-section   so  tandem groove (or other
groove-like feature) and portion of the V-groove, thereby providing strain
thus comprises a relatively wide portion and a relief, whereas the bare
portion of the fiber is   relatively narrow portion, the former associated
with affixed to the small cross-section portion of the V-  the relatively
large cross-section portion of the groove in the usual manner.
groove-like feature and the latter with the relatively The prior art method
of making a tandem V-   55  narrow cross-section portion. The method
further groove in (100) silicon comprises providing an ap-  comprises
forming a second masking layer that re- propriately patterned masking layer
(e.g., [err] or  covers the narrow portion of the opening but leaves
silicon nitride) that comprises a corner compensa-  the wide portion
thereof essentially uncovered. 2    



3                 EP 0 331 333 B1                     4 Typically this is
done by forming a masking layer  like feature formed by means of the
inventive that covers all of the previously formed opening   method is
V-like (including an incomplete V, i.e., a and removing the portion of the
masking layer that  groove with sloping walls but flat bottom). Further-
covers the wide portion of the opening.            more, the inventive
method is not limited to making The first and the second masking layers are
5   simple tandem grooves but can be used to make chosen such that the
second masking layer can be   more complicated features that comprise one
or removed without completely removing the first      more portions that
require a longer etching time masking layer. For instance, the first could
be a  than another portion of the feature. For instance, relatively thick
(> 1 [err]   layer and the second  the feature can be a groove for locating
two op- relatively thin (< 0.5 [err]   layer, or they could  10  posed
optical fibers in coupling relationship, with be dissimilar materials
(e.g., SiO2 and silicon    the feature comprising a central portion having
a nitride, respectively). The method furthermore com-  relatively small
cross section and two end portions, prises contacting the semiconductor
surface that is  each having a relatively large cross section. Fur- exposed
in the wide portion of the opening with an  thermore, the inventive method
can, with obvious appropriate anisotropic etchant, and terminating the   is
modifications, be used to produce unconnected initial etch before the wide
portion of the groove is  anisotropically etched features in a
semiconductor completely formed.                                 surface,
with one or more of the features requiring If the semiconductor is Si, the
major surface   a longer etching time than the remainder. advantageously is
parallel to a (100) crystallog-     FIG. 1 schematically depicts a prior
art tandem raphic plane, and the axis of the groove is oriented   20
groove; essentially parallel to a [110] crystallographic direc-  FIG. 2
shows in block diagram form major steps tion. An exemplary anisotropic
etchant is KOH in      of an exemplary embodiment of the inventive water
and normal propanol (see K. E. Bean, op.        method; and cit.). As is
well known to those skilled in the art,  FIGS. 3-5 schematically show an
article accord- this etchant (as do other known etchants) has a   25    ing
to the invention at various stages of manu- very slow etch rate for Si
(111) planes, and thus     facture. produces (in the above-specified
geometry) a V-        FIG. 2 outlines important processing steps in groove
having (111) side walls.                    an exemplary embodiment of the
invention. The After termination of the initial etch the second  steps
comprise formation of the first masking layer masking layer is removed from
the narrow portion   30  on a major surface of a semiconductor body, pat-
of the aperture such that the semiconductor ma-    terning of the first
masking layer to form an ap- terial underlying the narrow portion of the
opening  erture therein that defines the groove-like feature is also
exposed. Finally, the semiconductor under-  that is to be formed in the
surface, forming a lying the opening in the first masking layer is
second masking layer over the narrow part of the contacted with the
anisotropic etch and etching   35  aperture (typically by depositing and
patterning the continued until both the large and the small cross-  second
masking layer), partially etching the wide section portions of the tandem
V-groove are fully   part of the aperture, removing the second masking
formed.                                            layer from the narrow
part of the aperture, and The inventive method makes it possible to pro-
completing etching. It will be understood that the duce tandem grooves
without the use of non-planar  40  inventive method typically also
comprises one or lithogaphy, e.g., using conventional single layer or  more
steps such as placing an optical fiber into the tri-level resists. As will
be appreciated by those  groove and securing it therein, attaching one or
skilled in the art, this is a significant advantage.  more opto-electronic
components (radiation sour- Etching times typically are not critical and
are  ces and/or detectors) to the Si substrate, possibly generally easily
determined. For instance, if both  45  forming a planar waveguide in or on
the substrate, the large and small cross-section portions of the
providing means for making electrical contact with tandem groove are to be
etched to attain full V-   the component(s), and encapsulating the package.
shape, then the partial etch appropriately is termi-  These (and possibly
other) steps may be conven- nated when the width of the bottom of the large
tional and do not require detailed description. groove is approximately
equal to the width of the   50  FIGS. 3-5 schematically show the relevant
por- narrow portion of the opening in the masking layer.  tion of an
exemplary article according to the inven- The inventive method has
relatively broad ap-   tion at various stages of manufacture. As shown in
plicability and can in principle be used to form   FIG. 3, the article
comprises a semiconductor body tandem  grooves of a variety of
cross-sectional     30, typically a Si chip having a (001) major surface
shapes in a variety of semiconductors (typically  55  that is at least
partially covered by an appropriate having cubic crystal structure). The
currently pre-  first masking layer 31, e.g., a relatively thick SiO2
ferred semiconductor material is Si, and the cur-  layer grown by a
conventional technique. A rela- rently preferred cross-section shape of the
groove-  tively thick first masking layer may have several 3    



5                 EP 0 331 333 B1                     6 advantages. As
already indicated, it permits re-   tack convex corners defined by
(111)-type planes. moval of the second masking layer from the narrow  In
many instances the presence of a minor amount portion of the aperture
without exposing other por-  of undercutting may actually be advantageous
tions of the semiconductor surface. Furthermore, a  since it facilitates
longitudinal insertion of a fiber relatively thick first masking layer may
have ad-   5   into the groove. vantageous dielectric properties (e.g.,
high dielec-   Although the above-described embodiment of tric strength),
result in a low capacitance structure,  the invention is currently
preferred there are other or be able to carry an imbedded waveguide.
embodiments that may also be used advanta- The first masking layer is
patterned by an      geously. For instance, the first masking layer can
appropriate conventional technique (e.g., lithog-  10  be of intermediate
thickness (e.g., 500 nm) chosen raphy and plasma etching) such that an
aperture    such that it is possible to remove the second 32 is formed
therein, the aperture baring a portion  masking layer 35 while still
retaining a sufficiently of the Si surface having the shape of the groove-
thick first masking layer for the final etching step. like feature to be
formed in the surface. The ap-  Subsequent to the completion of the final
etching erture comprises a relatively wide portion 33 and a   15  step the
masking layer can be removed and a relatively narrow portion 34. The
longitudinal axis of  protective layer of the desired thickness (e.g., 10
the aperture advantageously is oriented in a [110]  [err] ) can be formed
on the major surface, crystallographic direction. The narrow portion of the
including the groove therein, to, for instance, attain [err] is then
re-covered with an appropriate   a low capacitance structure. This
embodiment of second masking layer 35, e.g., a relatively thin  20  the
inventive method typically minimizes undercut- [err] layer. This can, for
instance, be accomplished  ting in the transition region, but may result in
by deposition of the masking layer, remasking, and  stresses in the groove
due to a difference in the removal of the oxide from 33.
thermal expansion coefficients of Si and of the After formation of the
protective layer on 34 the  protective [err] layer thereon. substrate is
contacted with an appropriate an-  25    In a further exemplary embodiment
of the in- isotropic etching medium, e.g., KOH in propanol    vention, the
first masking layer is again relatively and water. The etchant attacks
(111)-type planes at  thick (e.g., 10 [err] ). The second masking layer a
very slow rate. As depicted in FIG. 4, this results  comprises corner
compensation features such as in formation of a groove having (111)-type
side and  are shown in FIG. 1 and is relatively thin (e.g., 100 end walls
(40) and (42), respectively, together with  30  nm [err]. The resulting
"ears" can be easily re- (001) bottom (41). Etching is terminated before
the  moved by conventional etching. This embodiment final cross section of
the wide portion of the groove  of the inventive method typically results
in further is attained. Consequently, at this stage of the pro-  reduction
of undercutting and does not produce cess the groove will always have a
flat bottom. The  stress build-up in the groove. appropriate etch time is
easily determined by a   35 minor amount of experimentation. Exemplary
etch-    Example: ing is stopped when the width of 41 is approxi- mately
the same as that of 34.                       A conventional (001) Si wafer
was oxidized by The initial etching step is followed by removal  a
conventional high pressure steam  process to of the second masking layer 35
from the narrow   40  form a uniform [err] layer (thickness about 10 [err]
portion of the feature, e.g., by conventional plasma  thereon. The [err]
surface was then covered with a etching. Anisotropic etching is then
resumed and   conventional photoresist, the photoresist exposed carried to
completion. Exemplarily this implies for-  through   a   mask,  the
exposed   resist mation of a complete V-groove as shown in FIG. 5,
developed/patterned, and the wafer plasma etched wherein 50 refers to the
sloping (111) side wall of  45  to form apertures through the [err] to the
under- the narrow portion of the tandem groove. However,   lying Si, all in
conventional manner. The mask etching need not necessarily be carried this
far,  contained multiple replicas of a basic pattern that and in some cases
it may be desired to produce a   corresponds to an optical bench chip. The
basic groove-like feature in which one or more portions  pattern contains a
double rectangle feature having have a V-like cross section with a flat
bottom. All of  50   a 400 [err] x 2 mm portion and a 200 [err] x 1 mm the
possible cross-sectional shapes are intended to  portion, resulting in
apertures substantially as de- be encompassed by the term "V-groove".
picted in FIG. 3. The wafer was then re-oxidized by As indicated
schematically in FIG. 5 by means   exposure to dry oxygen to form a 100 nm
[err] of broken line 51, a tandem groove produced ac-    layer thereon,
coated with conventional tri-level cording to the invention may exhibit a
minor  55  photoresist, exposed through a second mask, pat- amount of
undercutting in the transition region be-  terned, and the thin [err] layer
removed from the tween the two portions of the groove, since most   wide
portion of the aperture by plasma etching, all known applicable anisotropic
etchants tend to at-  in conventional manner. Next the wafer was etched 4



7                 EP 0 331 333 B1                     8 in EDP
(ethylenediamine pyrocatechol) until the    3. Method of any of claims 1
and 2, wherein the wide portion of the V-groove was approximately 3/4
groove-like feature is a tandem  V-groove finished (approximately 6 hours).
The wafer was        adapted for receiving therein an end portion of then
dipped in BOE (7:1 HF to [err]) for about 90       an optical fiber.
seconds to remove 100 nm of [err], thereby baring   5 the narrow portion of
the apertures. Finally, the   4. Method of any of claims 1 and 2, wherein
the wafer was re-etched in EDP until etching of the        groove-like
feature further comprises a third narrow portion of the V-groove was
complete. At        part, the third part also having a relatively large
approximately the same time etching of the wide        cross section, the
second part connecting the portion was complete, resulting in a wafer with
10     first and third parts, the groove-like feature tandem V-grooves
thereon. After further processing     being a tandem V-groove adapted for
receiving the wafer was sliced, resulting in a multiplicity of   therein in
opposed position an end portion of "optical bench" chips to which
opto-electronic         each of two optical fibers such that the two
components as well as an optical fiber can be          optical fibers are
optically coupled. attached during further processing.           15
PatentansprUche Claims 1. Verfahren zur Herstellung eines Gegenstandes 1. A
method of making an article comprising a          mit einem
Halbleiterkdrper (30) mit einer semiconductor body (30) having a major sur-
20     HauptoberflAche mit wenigstens elner furchen- face with at least one
groove-like longitudinal    artigen lnglichen Struktur darin, wobei die
feature therein, the feature comprising a first     Struktur einen ersten
und einen zweiten Teil and second part having a relatively large and a
mit jeweils einem relativ groBen und relativ relatively small cross
section, respectively, the  kleinen Querschnitt enthAlt, method comprising
25      wobei das Verfahren umfaBt a) forming a first masking layer (31) on
the       a) Bilden einer ersten Maskenschicht (31) major surface, and
patterning the first mask-      auf der Hauptoberfltiche und Strukturieren
ing layer such that an opening (32) is             der ersten Maskenschicht
derart, daf elne formed therein, the opening comprising a           bffnung
(32) darin gebildet wird, wobei die wide and a narrow portion (33, 34)
asso-   30      O5ffnung jeweils einen zu dem ersten und ciated with the
first and the second part of       dem zweiten Teil der bereitzustellenden
fur- the groove-like feature to be provided, re-        chenartigen
Struktur gehorenden breiten spectively;
und engen Abschnitt (33,34) enthalt, b) contacting the major surface region
that        b) In Kontaktbringen des Hauptoberflchen- is exposed in the
opening in the first mask-  35   bereiches, der in der Offnung in der
ersten ing layer with an anisotropic etchant such         Maskenschicht
freigelegt ist, mit einem ani- that the groove-like feature is formed;
sotropen Atzmittel, derart, daB die furchen- CHARACTERIZED  IN THAT the
method                  artige Struktur gebildet wird, further comprises
dadurch gekennzeichnet, daB c) covering, subsequent to a) and prior to  40
das Verfahren welter enthtiIt: b), the narrow portion of the opening with a
c) Bedecken nachfolgend zu a) und vor b) second masking layer (35) while
leaving es-        des engen Abschnittes der 6ffnung mit ei- sentially
uncovered the wide portion of the        ner zweiten Maskenschicht (35),
wahrend opening; contacting the major surface re-          der breite
Abschnitt der 6ffnung im wesent- gion that is exposed in the wide portion
of  45    lichen unbedeckt gelassen wird, in Kontakt- the opening with the
anisotropic etchant and       bringen des Hauptoberf[Achenbereiches, der
terminating the contacting before formation        in dem breiten Abschnitt
der Offnung freige- of the first part of the groove-like feature is    legt
ist, mit dem anisotropen Atzmittel und completed; and removing the second
mask-           Beenden des in Kontaktbringens, bevor die ing layer from
the narrow portion of the   so      Ausbildung des ersten Tells der
furchenarti- opening.                                           gen
Struktur vollstAndig ist und Entfernen der zweiten Maskenschicht von dem
engen 2. Method of claim 1, wherein the semiconductor          Abschnitt
der Offnung. body is a Si body, wherein the major surface is substantially
parallel to a (001) crystallographic  55  2. Verfahren nach Anspruch 1,
plane, and wherein the longitudinal axis of the    in welchem der
Halbleiterkdrper ain Si-KOrper groove-like feature is substantially
parallel to a  ist, in dem die HauptoberflAche im wesentli- [110]
crystallographic direction.                  chen zu einer
kristallographischen (001) Ebene    7                  EP 0 331 333 B1
8 



in EDP (ethylenediamine pyrocatechol) until the      3. Method of any of
claims 1 and 2, wherein the wide portion of the V-groove was approximately
3/4      groove-like feature is a tandem  V-groove finished (approximately
6 hours). The wafer was         adapted for receiving therein an end
portion of then dipped in BOE (7:1 HF to NH3F) for about 90        an
optical fiber. seconds to remove 100 nm of [err], thereby baring    5 the
narrow portion of the apertures. Finally, the    4. Method of any of claims
1 and 2, wherein the wafer was re-etched in EDP until etching of the
groove-like feature further comprises a third narrow portion of the
V-groove was complete. At         part, the third part also having a
relatively large approximately the same time etching of the wide
cross section, the second part connecting the portion was complete,
resulting in a wafer with   10    first and third parts, the groove-like
feature tandem V-grooves thereon. After further processing      being a
tandem V-groove adapted for receiving the wafer was sliced, resulting in a
multiplicity of    therein in opposed position an end portion of "optical
bench" chips to which opto-electronic          each of two optical fibers
such that the two components as well as an optical fiber can be
optical fibers are optically coupled. attached during further processing.
15 Patentansprtiche Claims 1. Verfahren zur Herstellung eines Gegenstandes
1. A method of making an article comprising a           mit einem
Halbleiterkdrper (30) mit einer semiconductor body (30) having a major sur-
20      Hauptoberflache mit wenigstens einer furchen- face with at least
one groove-like longitudinal      artigen lAnglichen Struktur darin, wobei
die feature therein, the feature comprising a first      Struktur einen
ersten. und einen zweiten Teil and second part having a relatively large
and a      mit jeweils einem  relativ grolen und relativ relatively small
cross section, respectively, the   kleinen Querschnitt enthilt, method
comprising                           25      wobei das Verfahren umfaBt a)
forming a first masking layer (31) on the         a) Bilden einer ersten
Maskenschicht (31) major surface, and patterning the first mask-       auf
der Hauptoberfliche und Strukturieren ing layer such that an opening (32)
is               der ersten Maskenschicht derart, daB eine formed therein,
the opening comprising a            6ffnung (32) darin gebildet wird, wobei
die wide and a narrow portion (33, 34) asso-   30       6ffnung jeweils
einen zu dem ersten und ciated with the first and the second part of
dem zweiten Teil der bereitzustellenden fur- the groove-like feature to be
provided, re-          chenartigen Struktur gehdrenden breiten spectively;
und engen Abschnitt (33,34) enthilt, b) contacting the major surface region
that         b) In Kontaktbringen des Hauptoberflichen- is exposed in the
opening in the first mask-   35   bereiches, der in der Offnung in der
ersten ing layer with an anisotropic etchant such           Maskenschicht
freigelegt ist, mit einem ani- that the groove-like feature is formed;
sotropen Atzmittel, derart, dag die furchen- CHARACTERIZED IN THAT the
method                    artige Struktur gebildet wird, further comprises
dadurch gekennzeichnet, daB c) covering, subsequent to a) and prior to   40
das Verfahren welter enthAlt: b), the narrow portion of the opening with a
c) Bedecken nachfolgend zu a) und vor b) second masking layer (35) while
leaving es-         des engen Abschnittes der Offnung mit ei- sentially
uncovered the wide portion of the          ner zweiten Maskenschicht (35),
wdhrend opening; contacting the major surface re-           der breite
Abschnitt der 6ffnung im wesent- gion that is exposed in the wide portion
of  45     lichen unbedeckt gelassen wird, in Kontakt- the opening with the
anisotropic etchant and         bringen des Hauptoberfldchenbereiches, der
terminating the contacting before formation          in dem breiten
Abschnitt der Offfnung freige- of the first part of the groove-like feature
is     legt ist, mit dem anisotropen Atzmittel und completed; and removing
the second mask-             Beenden des in Kontaktbringens, bevor die ing
layer from the narrow portion of the   50        Ausbildung des ersten
Teils der furchenarti- opening.
gen Struktur vollstindig ist und Entfernen der zweiten Maskenschicht von
dem engen 2. Method of claim 1, wherein the semiconductor
Abschnitt der Offnung. body is a Si body, wherein the major surface is
substantially parallel to a (001) crystallographic   55  2. Verfahren nach
Anspruch 1, plane, and wherein the longitudinal axis of the     in welchem
der Halbleiterk6rper ein Si-Kdrper groove-like feature is substantially
parallel to a   ist, in dem die HauptoberflAche im wesentli- [1 10]
crystallographic direction.                  chen zu einer
kristallographischen (001) Ebene 5    9                 EP 0 331 333 B1
10 



parallel ist und in dem die Langsachse der            on met fin au contact
avant lachevement de furchenartigen Struktur im wesentlichen paral-
la formation de la premibre partie de 1'616- lel zu elner
kristallographischen [110] Richtung      ment semblable & une rainure; et
on retire ist.                                                 la seconde
couche de masquage de la par- 6         tie etroite de l'ouverture. 3.
Verfahren nach einem der AnsprUche 1 oder 2, in  dem  die  furchenartige
Struktur eine      2. Proc6d6 selon la revendication 1, dans loquel
Tandem-V-Furche ist, die zur Aufnahme eines         le bloc de
semiconducteur est un bloc de Si, Endabschnitts einer optischen Faser darin
ge-      dans lequel la surface principale est pratique- eignet ist.
10       ment parallele a un plan cristallographique (001), et dans lequel
l'axe longitudinal de l'616- 4. Verfahren nach einem der AnsprUche 1 oder
2,        ment semblable a une rainure est pratique- in welchem die
furchenartige Struktur weiterhin    ment parallele a une direction
cristallographi- einen dritten TeOl enthalt, wobei der dritte Teil  que
(110]. ebenfalls elnen relativ grol~en Querschnitt hat,  is der zweite Tell
den ersten und den dritten Tell  3. Proc6d6 selon l'une quelconque des
revendi- verbindet, die furchenartige  Struktur elne        cations 1 et 2,
dans lequel l'element semblable Tandem-V-Furche ist, die fOr die Aufnahme
A une rainure est une rainure en V en tandem eines Endabschnittes von zwei
optischen Fa-        qui est concue pour recevoir une partie d'ex- sern
darin, derart, daB die zwei optischen Fa-  20  tr6miti d'une fibre optique.
sern optisch gekoppelt sind, geeignet ist. 4. ProcdM6 selon 1une quelconque
des revendi- Revendlcatlons                                         cations
1 et 2, dans lequel l6tement semblable a une rainure comprend en outre une
troisibme 1. Un proc6d6 de fabrication d'un article compre-  25  partie, la
troisibme partie ayant egalement une nant un bloc de semiconducteur (30)
ayant une      section transversale relativement grande, la se- surface
principale qui contient au moins un        conde partie reliant les
premiere et troisieme 6l6ment longitudinal semblable a une rainure,
parties, et l'6lement semblable a une rainure cet 6lement comprenant une
premiere partie et      consistant en une rainure en V en tandem qui une
seconde partie ayant respectivement une   3o   est congue pour recevoir une
partie d'extremi- section transversale relativement grande et une    t6 de
chacune de deux fibres optiques, avec section transversale relativenient
petite, le pro-  ces parties d'extrdmites face & face, de fagon cede
comprenant les etapes suivantes:              qua les deux fibres optiques
soient en coupla- a) on forme une premibre couche de mas-          ge
optique. quage (31) sur la surface principale, et on   35 d6finit un motif
dans la premire couche de masquage, de fagon a former une ouverture (32)
dans celle-ci, l'ouverture comprenant une partie large et une partie
6troite (33, 34) qui sont respectivement associ6es aux pre-  40 mibre et
seconde parties de l'el6ment sem- blable a une rainure qui doit etre form4;
b) on met en contact avec un agent de gravure anisotrope la rdgion de
surface principale qui est & nu dans l'ouverture for-  45 m6e dans la
premibre couche de masqua- ge, de fagon a former l'M4ment semblable a une
rainure; CARACTERISE EN CE QUE le proc6de comprend en outre les 6tapes
suivantes  50 c) & la suite de l'6tape a) et avant l'Ntape b), on recouvre
la partie 6troite de l'ouvertu- re avec une seconde couche de masquage
(35), tout en laissant pratiquement d6cou- verte la partie large de
l'ouverture; on met  5s en contact avec l'agent de gravure anisotro- pe la
r6gion de la surface principale qui est a nu dans la partie large de
l'ouverture, et 6    


