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the respective features of the fabricated field oxide layer and the later
fabricated polysilicon gate elec- Technical Field
trode layer arises if the same earlier set of registra- tion marks Is used
for aligning both the field oxide and This invention relates to methods of
fabricating   5   the gate electrode. semiconductor integrated circuits
(IC).                 In the prior art of optical lithography, the double
misalignment problem has been avoided by litho- Background of the Invention
graphing the registration marks in the field oxide layer simultaneously
while lithographing the field oxide Semiconductor ICs typically are
fabricated by   10  edges of devices being fabricated in the device area;
successively forming patterned layers on a top major  and these
registration marks In the field oxide layer surface of a semiconductor
wafer body, typically sill-  are then used for aligning the polysilicon
gate electro- con. Each of the layers typically is composed of a met-  des.
In this way, since both the registration marks and al, insulator, or
semiconductor material that has been  device feature are on the same
lithographic level, patterned by a lithographic masking and etching tech-
15  there is no misalignment between the edges of the nique suitable for
the material. Each lithographic step  field oxide layer located in the
device areas relative defines a device level. During the fabrication in
this  to those located in the registration mark area. Subse- way of ICs
containing MOS or bipolar transistordevic-  quent alignment of the
polysilicon gate electrode re- es, or both, a set of fiducial alignment
marks known  suits in only a single alignment error e, and not a as
registration marks are used. Each such mark has   20  double alignment
error [err], between the field oxide a registration feature. A set of at
least three such  edges and the polysilicon gate electrode edges locat-
marks is required perwafer. Each such mark, typically  ed in the device
areas. However, when using litho- having the shape of a cross when viewed
from above,  graphic techniques other than optical lithography, is formed
on the surface of the wafer in a dedicated  such as direct
electron-beam-writing lithography--as registration mark area thereof. The
position of the   25  forthe purpose of achieving higherresolutions, forex-
feature of a registration mark Is defined in electron  ample, 0.3
micrometerfeature sizes orless In the gate beam lithography as the centroid
of the mark, and in  level--the edges of field oxide, being contiguous with
other lithographies it is defined as either the centroid  the
semiconductor, do not always supply sufficient or an edge of the mark. The
features of these regis-  contrast, with respect to the substrate, to
enable de- tration marks are then used for aligning the wafer with  30
tection by the beam of the position of the oxide edge respect to the
lithographic writing tool being used--  with desired precision. In
particular, the edges of the e.g., optical lithography or
electron-beam-writing li-  field oxide, especially in the case of thin
field oxide, thography. In this way, the resulting positions of the  are
not accurately determinable by observing the pat- various features of the
IC transistor devices--i.e., the  tern of backscattering, for example, of
the electron device features located in dedicated device areas--  35   beam
in neighborhoods of these edges. Hence, such are aligned with respect to
the registration marks and  a field oxide edge cannot always serve as the
desir- hence with respect to one another as desired.        ably precise
registration mark, i.e., with the virtually Inherent in every alignment of
the position of a  zero misalignment. Thus, in prior art, a lithographic
device feature with respect to a set of registration  level has been
defined solely for the purpose of align- marks is an important,
non-negligible alignment error,  40   ment. Metal or metal suicide
registration marks have say [err] e. That is, the distance between a device
fea-  been used in non-optical lithographies, but at the pen- ture and the
relevant feature of the registration mark  alty of double misalignment. on
a pre-defined level can vary by as much as  e,      U.S. Patent 4,407,933
describes a method of fab- where e represents a standard deviation, owing
to un-  ricating integrated circuits on a wafer. The formation avoidable
imperfections and uncontrollable random   45  of spaced-apart tantalum
disilicide alignment marks variations in the lithographic technique being
used.  is disclosed. Moreover, in cases where it is necessary to fabricate
U.S. Patent 4,351,892 discloses a method of two different device levels
using the same set of reg-  forming lithographically patterned layer of
silicon di- istration marks from an earlier level for both device  oxide
having a registration feature which is enhanced levels, the standard
deviation of the total alignment  50  by forming a self-aligned layer of
another material. error in the position of one of the features with respect
According to the present invention there is provid- to the other is equal
to [err], i.e., an error deviation  ed a method as defined in claim 1.
equal to almost one-and-one-half times the alignment     The foregoing
double misalignment problem is al- deviation of a single level. If each
level is aligned to  leviated by fabricating an Integrated circuit using
self- registration marks at different levels, the alignment  55   aligned
registration features having enhanced detect- can become progressively
worse.                     ability, such as self-aligned metal or metal
suicide In the fabrication of MOS transistors, for exam-  registration
marks. pie, a double misalignment problem associated with      The step of
enhancing the registration feature 2  
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its detectability, as by an electron  conformally, and a protective silicon
dioxide layer 13 beam in electron beam lithography, whereby the dou-  Is
deposited over this polysilicon layer 12. ble misalignment problem is
avoided and the accura-     Then (FIG. 3) the silicon dioxide layer 13 and
the cy of alignment is improved. Also, in some embodi-  polysilicon layer
12 are etched selectively, by selec- ments of the invention, the enhancing
step can be   5   tive masking and etching at areas that encompass the
performed advantageously subsequent to earlier li-   aperture 100 but not
the aperture 200. The alignment thography pattern levels, subsequent to
depositions  for this lithographic step is not as critical as subse- of
certain materials, such as polysillcon or resist, and  quent alignment(s).
The technique used thus to etch subsequent to high temperature processing,
whereby   the polysilicon advantageously does not etch the un- the
Integrity and the accuracy of detectability of the   10  derlying field
oxide layer 11. The relatively thin gate registration feature is
maintained.                  oxide layer 101 is completely removed together
with In particular, the enhanced registration feature  an insignificantly
small thickness of the field oxide can be a boundary of an oxide layer with
an enhanc-  layer 11 and of the protective oxide layer 13. ing metal or
metal suicide layer.                       Next (FIG. 4), a layer of
platinum is sputterdepos- 15  ited and sintered to form platinum silicide
wherever Brief Description of the Drawing                     the platinum
contacts silicon. Then an etching in aqua regia is performed, whereby all
platinum Is removed, This invention together with its features and ad-  but
platinum suicide layers 14 and 15 remain respec- vantages may be better
understood from the follow-  tively on the top surface of the body 10 and
the side ing detailed description in which:              20  surfaces of
the polysilicon layer 12. Note that the FIGS. 1-7 are cross-sectional views
of succes-   right-hand and left-hand edges 141 and 142 of the sil- sive
stages of a portion of a semiconductor IC be-  icide layer 14 are
coincident with edges 111 and 110, ing fabricated in accordance with a
specific em-  respectively, of the field oxide layer 11. Because of its
bodiment of the invention; and                   better contrast property;
the suicide layer 14 effec- FIGS. 8-11 are cross-sectional views of succes-
25  tively improves the detectability of the field oxide sive stages of a
portion of a semiconductor IC be-  edge 110 and 111 by an electron beam
during subse- ing fabricated in accordance with another specif-  quent
electron beam lithography. Thus the registra- ic embodiment of the
Invention.    .             tion mark, defined by edges 110 and 111 of the
field Only for the sake of clarity, none of the drawings  oxide layer 11,
is enhanced by the suicide layer 14. is to any scale.
30      The suicide layers 15 located on the side surfac- FIG. 1 shows an
initial stage of fabrication of il-  es of the polysilicon layer 12 do not
play any useful lustratively an n-channel MOS transistor, in accor-  role
and will not be discussed further. dance with a specific embodiment of the
invention. As   FIGS. 5-7 show how the edges 110 and 111 of the known In
the art, various impurity ion implantations  field oxide layer 11 as
enhanced by the silicide layer steps can be performed at various
fabrication stages,  35   14, can be used to fabricate a gate electrode 122
to adjust threshold voltages, for example, and these  (FIG. 7) of an MOS
transistor. As indicated in FIG. 5, steps will not be described here.
another protective layer 16--such as silicon nitride-- As shown in FIG. 1,
using standard techniques,   is formed by deposition and standard optical
litho- the top surface of p-type semiconductive silicon body  graphical
patterning, with coarse alignment, so that it 10 is everywhere coated by a
field oxide (silicon di-  40   covers the top surface only in a limited
area overlying oxide) layer 11 except at apertures 100 and 200      the
silicide layers 14 and 15. therein where gate oxide layers 101 and 102 are
sit-    Next (FIG. 6), using the protective layer 16 as a uated. The
aperture 100 is located in a registration  mask against etching, the
silicon dioxide layer 13 can mark area; the aperture 200, in a device area.
The   be removed everywhere except at areas underlying aperture 100
advantageously is in the shape of a   45  the protective layer 16. It
should be noted that this cross when viewed from above, and advantageously
(selective) removal of the silicon dioxide layer 13 may there are at least
three such apertures (not shown) on  not be needed, depending upon the
selection of sub- the surface of the body 10. The field oxide layer 11 is
sequent fabrication techniques. relatively thick as compared with the gate
oxide layers  Next, in order to form a polysilicon gate electrode 101 and
102, as known in the art. Edges 110 and 111   50   122(FIG. 7) having
left-hand and rightedges 114 and define the registration mark, and edges
112 and 113  115, respectively, a suitable resist layer (not shown) define
a device feature as delineated by direct elec-  is deposited everywhere, as
by spinning-on. This re- tron-beam-writing lithography or even by optical
li-  sist layer is then exposed to an electron beam at se- thography, for
example--i.e., even by a less precise li-  lected locations in accordance
with the desired pat- thography than direct electron-beam-writing to be
55  tern of the polysilicon gate 122. The precise align- used, as described
below, for the more critical subse-  ment of locations for impingement of
the electron quent lithographic steps.                            beam
(writing) is determined by means of (backscat- Next (FIG. 2), a polysilicon
layer 12 is deposited  tering) detection by the beam of the enhanced regis-
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defined by the edges 110 and 111 of the  as a base region of the bipolar
transistor; the n type field oxide layer 11, i.e., defined by means of the
region 37, as a collector contact zone. The n type re- edges 141 and 142 of
the silicide layer 14, which is  gions 32 and 37 can be formed
simultaneously; the p more easily detectable by backscattering of an elec-
type regions 34 and 35 can also be formed simulta- tron beamthan are edges
110 and 111 of the field ox-   5   neously; and the [err] regions 33 and 36
can likewise be ide layer 11 in the absence of the silicide layer 14. Al-
formed simultaneously. The registration area, Instead ter this exposure to
the electron beam, the resist layer  of being a substrate p region (FIGS.
10-11), could be is developed and the polysilicon layer is etched using  an
impurity doped p region (similar to 34), or an n or the developed resist
layer as a protective mask      an [err] region(similar to 32 or 33), or a
p or an [err] region against the etching. In this way, the polysilicon gate
10  (similar to or 36), whereby a mask level could be electrode 122 Is
formed, with its left-hand and right-  saved. hand edges 114 and 115,
respectively, having only a     As further shown in FIG. 8 everywhere upon
the single alignment error with respect to the previously  top surface of
the body 100 are grown or deposited a defined device feature In the field
oxide layer 11,  gate oxide layer 41, a polysilicon gate layer 42, and
namely the left-hand and right-hand edges 112 and   15  an insulating oxide
layer 43. 113 thereof.                                            The edges
131 and 132 of the oxide layer 31 are At the same time that this
polysilicon gate elec-  bounded by silicon material of the body 100, and
trode 112 (FIG. 7)is being formed, a set of polysilicon  therefore these
edges ordinarily supply an undesir- layers (not shown) can be formed in the
shape of     ably small amount of observable contrast for use as crosses
which are suitable for use as registration   20   an accurate registration
mark. In order to enhance the marks during subsequent processing of higher
levels  observable contact, an aperture 300 (FIG. 9) is of the devices for
direct alignment to the gate level.  formed, typically by conventional
photolithographic Thereafter a transistor device having the polysi-
masking and etching. Next, a layer of platinum is de- licon electrode 122
as its gate electrode can be fab-  posited everywhere over the top surface
and is sin- ricated using known techniques, and thereafter by   25  tered
to form platinum suicide wherever silicon is ex- standard techniques there
can be fabricated the      posed. Thereby, platinum suicide layers 44 and
45 source and drain regions, as well as electrical con-  (FIG. 10) are
formed-i.e., wherever the underlying tacts thereto and the various desired
metallizations.  surface material is silicon. The platinum silicide layer
For example, following formation of the source and  44, located on the
exposed silicon surfaces of the drain zones by diffusion, the top surface
of the struc-  30   body reinforces (enhances) the edges 131 and 132 of
ture shown In FIG. 7 can be coated with a dielectric  the oxide layer 31;
the platinum silicide layers 45 and layer of TEOS
(tetra-ethyl-ortho-silicate); and then  46, located on the sidewalls of the
polysilicon layer either the edges of the polysilicon or the metal suicide
42, are not significant. It should be understood that, registration marks
can be used to align an electron  as viewed from the top, the platinum
silicide layer 44 beam in conjunction with a lithographic technique for  35
is ordinarily In the shape of a cross and that at least opening apertures
in the layer of TEOS, as known in  two other such layers in the form of
crosses are simul- the art, in order to form electrical contacts to these
taneously fabricated. zones.
Next (FIG. 11), a protective silicon nitride layer46 FIGS. 8-11 show
another specific embodiment of   is deposited, and is masked and etched so
as to cover the Invention -- this one involving the edges of a bur-  40
the top surface of the structure which is being fabri- led isolation oxide
instead of the edges of the raised  cated only in a limited neighborhood of
the aperture field oxide described above In conjunction with FIGS.  300.
1-7. As shown in FIG. 8, a p-type semiconductor body    The edges 131 and
132 of the buried oxide layer 100 has a patterned buried isolation oxide
layer 31,  31, being reinforced by the silicide layer 44, can then which
has lithographically defined edges 131 and   45   be used to fabricate, as
by electron beam lithography, 132, located at the top surface of the body.
This bur-  a p-channel MOS transistor in the n-tub 32, an n- led oxide
layer 31--along with n type regions 32 and  channel MOS transistor in the p
tub 34, and a bipolar 37, p type regions 34 and 35, and [err] regions 33
and  pnp transistor having the p-type region 35 as its base 36--typically
is formed by means of standard non-crit-  zone, and the [err] region 36 as
its collector zone-- ically aligned electron beam or optical lithographic
50   without the problem of double misalignment. techniques, along with
deposition, planarization, and   Although the invention has been described
in de- impurity ion implantation techniques.               tail in terms of
specific embodiments, various modi- The n-type region 32, together with the
[err] region  fications can be made without departing from the 33, serves
as an n-tub for a p-channel MOS transistor  scope of the invention. For
example, silcide-forming to be fabricated. The p type region 34 serves as a
p-  55   metals other that platinum can be used for the metal tub for an
n-channel MOS transistor to be fabricated.  suicide layer 14, such as
cobalt, titanium, tungsten or 



The p-type region 35 serves as a base zone of a bi-  tantalum. Moreover,
mixtures of these metals can be polar pnp transistor being fabricated; the
[err] region 36,  used, such as titanium 10% by weight and tungsten 4    7
EP 0 411797 B1                    8 90% by weight. Also, instead of sputter
deposition,   5. The method of claim 3 in which said second pat-
evaporation or plating or chemical vapor deposition       terned layer is
polysilicon. can be used to deposit such metals. Finally, instead of metal
silicide, metals--such as tungsten, nickel, co-  6. The method of claim 1
In which localized impuri- balt, platinum, or palladium--deposited either
directly    5  ty-doped device regions located at the surface of upon
silicon itself or upon a thin layer of metal suicide  the body are formed
prior to enhancing the regis- or silicon, can be used for maskfeature
enhancement       tration feature. purposes, by selective deposition of
such metals by such techniques as selective chemical vapor deposi- tion or
plating. Further, in addition to n-channel MOS   10   Patentanspruche
transistors (FIG. 7), p-channel MOS transistors can be fabricated, as by
using an n-tub in the silicon body  1. Verfahren zum  Herstellen elner
integrierten 10, as known in the art. Also, instead of electron beam
Schaltung an der OberflAche elnes Halblelterk6r- lithography, other
llthographies can be used in con-      pers mit den Schritten junction with
the enhanced registration feature, such   15   a) Ausbilden einer ersten
lithographisch- as X-ray lithography.
strukturlerten Schicht (11) von Slliclumdloxid mit einer Registerstruktur
(101) und elner er- sten Bauteilstruktur (102) Claims
b) Verbessern der Erfassbarkelt der Register- 20         struktur aber
nicht der Bautellstruktur, um el- 1. A method of fabricating an integrated
circuit at a        ne verbesserte Registerstruktur (14) zu bil- surface of
a semiconductor body comprising the           den, wobei der Schritt des
Verbesserns das steps of
Ausbilden einer selbstausrlchtenden Schicht (a) forming on said surface a f
irst lithograph-      (14) von Metall oder Metallsilizid an der Ober-
ically patterned layer (11) of silicon dioxide   25   flache In einem
strukturierten Bereich der Re- having a registration feature (101) and a
first       gisterstruktur umfait, wobel die Metall- oder device feature
(102);                                 Metallsilizidschicht wenigstens elne
Kante (b) enhancing the detectability of the registra-      (141) hat, die
im wesentlichen mit einer Kante tion feature but not the device feature, to
form      (111) der Registerstruktur der ersten struktu- an enhanced
registration feature (14), said   30      rierten Schicht (11) aus
Siliziumdioxid koinzi- enhancing step comprising forming a self-
diert und aligned layer (14) of metal or metal silicide on      c)
Ausbilden einer zwelten lithografisch- said surface in a patterned region
of said reg-       strukturierten Schicht mit elner zweiten Ein- istration
feature, said metal or metal silicide       richtungsstruktur (122) an
derOberflache un- layer having at least one edge (141) which is  35
ter Verwendung der Kante (111) der verbes- substantially coincident with an
edge (111) of        serten Registerstruktur als Bezugsmarke fOr the
registration feature of the first patterned       das Ausrichten der
zweiten Bauteilstruktur layer (11) of silicon dioxide; and
(122) in Bezug auf die erste Bautellstruktur (c) forming at said surface a
second litho-           (102) und Verwenden eines Elektronen- graphically
patterned layer having a second   40      strahIs oder von
Rdntgen-Strahlen. device feature (122), using the edge (111) of the
enhanced registration feature as a fidu-   2. Verfahren nach Anspruch 1,
bei welchem der cial mark for aligning the second device fea-      Schritt
des Ausbildens der zweiten lithografIsch- ture (122) with respect to said
first device fea-  strukturierten Schicht das Verwenden eines dl- ture
(102) and using an electron beam or x-  45    rekt schreibenden
Elektronenstrahls zum Dar- rays.
stellen der Struktur der zwelten Schicht umfagt. 2. The method of claim 1
in which the step of form-   3. Verfahren nach Anspruch 2, bel welchem der
ing the second lithographically patterned layer in-   KOrper Silizium
umfaMLt. cludes using a direct writing electron beam to de-   50 lineate
the patterning of the second layer.       4. Verfahren nach Anspruch 1, bei
welchem das selbst ausrichtende Material Platin, Kobalt, Titan, 3. The
method of claim 2 in which the body is silicon.   Wolfram oder Tantal oder
deren Silizid oder elne Mischung von diesen ist. 4. The method of claim 1
in which said self-aligned   55 



material is platinum, cobalt, titanium, tungsten or  5. Verfahren nach
Anspruch 3, bei welchem die tantalum or sillcide thereof or mixture
thereof.      zweite strukturierte Schicht Polysilizium ist.    7
EP 0 411797 B1                    8 90% by weight. Also, instead of sputter
deposition,    5. The method of claim 3 on which said second pat-
evaporation or plating or chemical vapor deposition        terned layer is
polysilicon. can be used to deposit such metals. Finally, instead of metal
silicide, metals--such as tungsten, nickel. co-  6. The method of claim 1
in which localized impuri- balt, platinum, or palladium--deposited either
directly    5  ty-doped device regions located at the surface of upon
silicon itself or upon a thin layer of metal suicide  the body are formed
prior to enhancing the regis- or silicon, can be used for mask feature
enhancement      tration feature. purposes, by selective deposition of such
metals by such techniques as selective chemical vapor deposi- tion or
plating. Further, in addition to n-channel MOS    10   Patentansprilche
transistors (FIG. 7), p-channel MOS transistors can be fabricated, as by
using an n-tub in the silicon body  1. Verfahren zum  Herstellen einer
integrierten 10, as known in the art. Also, instead of electron beam
Schaltung an der Oberfliche elnes Halblelterkor- lithography, other
lithographies can be used in con-       pers mit den Schritten junction
with the enhanced registration feature, such   is    a) Ausbilden einer
ersten lithographisch- as X-ray lithography.
strukturierten Schicht (11) von Siliciumdioxid mit eaner Registerstruktur
(101) und einer er- sten Bauteilstruktur (102) Claims
b) Verbessern der Erfassbarkeit der Register- 20         struktur aber
nicht der Bauteilstruktur, um el- 1. A method of fabricating an integrated
circuit at a         ne verbesserte Registerstruktur (14) zu bil- surface
of a semiconductor body comprising the'           den, wobel der Schritt
des Verbesserns das steps of
Ausbilden einer selbstausrichtenden Schicht (a) forming on said surface a
first lithograph-        (14) von Metall oder Metailsilizid an der Ober-
ically patterned layer (11) of silicon dioxide   25    flAche in einem
strukturierten Bereich der.Re- having a registration feature (101) and a
first        gisterstruktur umfalt, wobel die Metall- oder device feature
(102):                                  Metallsilizidschicht wenigstens
elne Kante (b) enhancing the detectability of the registra-       (141)
hat, die im wesentlichen mit eaner Kanto tion feature but not the device
feature. to form       (111) der Registerstruktur derersten struktu- an
enhanced registration feature (14). said   30       rierten Schicht (11)
aus Siliziumdioxid koinzi- enhancing step comprising forming a self-
diert und aligned layer (14) of metal or metal silicide on       c)
Ausbilden einer zweiten llthografisch- said surface in a patterned region
of said reg-        strukturierten Schicht mit ainer zweiten Emn- istration
feature, said metal or metal silicide        richtungsstruktur (122) an
derOberfl~che un- layer having at least one edge (141) which is  35     ter
Verwendung der Kante (111) der verbes- substantially coincident with an
edge (111) of         serten Registerstruktur als Bezugsmarke f Or the
registration feature of the first patterned        das Ausrichten der
zweiten Bauteilstruktur layer (11) of silicon dioxide; and
(122) in Bezug auf die erste Bautellstruktur (c) forming at said surface a
second litho-            (102) und Verwenden eines Elektronen- graphically
patterned layer having a second   40       strahIs oder von
R6ntgen-Strahlen. device feature (122), using the edge (111) of the
enhanced registration feature as a fidu-    2. Verfahren nach Anspruch 1,
bei welchem der cial mark for aligning the second device fea-       Schritt
des Ausbildens der zweiten lithografisch- ture (122) with respect to said
first device fea-   strukturderten Schicht das Verwenden eines di- ture
(102) and using an electron beam or x-   45    rekt schrelbenden
ElektronenstrahIs zum Dar- rays.
stellen der Struktur der zweiten Schicht umfaeft. 2. The method of claim 1
in which the step of form-    3. Verfqhren nach Anspruch 2, bel welchem der
ing the second lithographically patterned layer in-    Kdrper Silizium
umfaBt dudes using a direct writing electron beam to de-   50 lineate the
patterning of the second layer.        4. Verfahren nach Anspruch 1, bei
welchem das selbst ausrichtende Material Platin, Kobalt, Titan, 3. The
method of claim 2 in which the body is silicon.     Wolfram oder Tantal
oder deren Silizid oder eine Mischung von diesen ist. 4. The method of
claim 1 in which said self-aligned   55 material is platinum, cobalt,
titanium, tungsten or  5. Verfahren nach Anspruch 3, bei welchem die 



tantalum or suicide thereof or mixture thereof.        zweite strukturierte
Schicht Polysilizium ist. 5    9                   EP 0 411 797 B1
10 6. Verfahren nach Anspruch 1, in welchem ortlich       regions de
dispositifs localisess, dopees avec festgelegte  verunreinigungsdotierte
Einrich-     des impuretes, se trouvant a la surface du bloc,
tungsbereiche, die an der Oberflache des K6r-      sont formdes avant
l'am6tloration de l'6l6ment de pers angeordnet sind, vor dem Verbessern der
cadrage. Registerstruktur ausgebildet werden.       5 Revendicatlons 1. Un
proc6db de fabrication d'un circuit integre sur  10 une surface d'un bloc
de semiconducteur, comprenant les etapes suivantes: (a) on forme sur cette
surface une premiere couche lithographlbe (11) de dioxyde de sill- cium
contenant un element de cadrage (101)  i5 et un premier element de
dispositif (102); (b) on ambflore l'aptitude A la detection de l'blement de
cadrage, mais non de l'element de dispositif, pour former un e6lment de ca-
drags amellorb (14), cette etape d'am6liora-  20 tion comprenant la
formation d'une couche auto-alignee (14) de metal ou de siliciure de metal
surla surface, dans une reglon lithogra- phlee de l'el6ment de cadrage,
cette couche de m~tal ou de siliciure de mbtal ayant au   25 moins un bord
(141) qui cotncide pratique- ment avec un bord (111) de l'element de ca-
drags de Ia premiere couche lithographl~e (11) de dioxyde de silicium; et
(c) on formne sur Ia surface precitee une se-  30 conde couche
lithographiee ayant un second elementde disposltif (122), en utillsantle
bord (111) de l'element de cadrage ameliore A titre de marque de refbrence
pour aligner le se- cond elbment de dispositif (122) par rapport  35 au
premier element de dispositif (102), et en utilisant un falsceau
d'electrons ou des rayons X. 2. Le procede de la revendication 1, dans
lequel  40 I'etape de formation de la seconde couche litho- graphibe
comprend l'utilisatlon d'un falsceau d'Melctrons & ecriture directe pour
dessiner le mo- tif de la secondo couche. 45 3. Le procede de la
revendication 2, dans lequel le bloc consisto en silicium. 4. Le procede de
la revendicatlon 1, dans lequel la matiere auto-alignee est du platine, du
cobalt, du   5o titane, du tungstbne ou du tantale, ou un silidure de
ceux-ci ou un mblange de ceux-ci. 5. Le procede de Ia revendlcatlon 3, dans
lequel la seconds couche lithographlee consiste en sill-  55 cium
polycristallin. 6. Le procede de la revendication 1, dans lequel des 6
1 Ipiiij 111111 111,!1 111181 11 111    


