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surface damage and debris caused by the lapping operation. At this point,
both the front and back Background of the Invention
surfaces of the wafer are relatively flat, but have gouges and pits caused
by the lapping and etching 1. Field of the Invention
5   operations. That is, the lapping operation tends to form microscopic
gouges in the surface, which are The present invention relates to a method
of      deepened and widened by the etching operation. making integrated
circuits from wafers having im-    The front side of the wafer is then
polished, in proved flatness.                                     order to
remove the pits. The polishing is typically 10  accomplished by mounting
the wafer on a backing 2. Description of the Prior Art
pad and rubbing the front surface against a soft polymer pad while flowing
a colloidal silica slurry Integrated circuits are fabricated from semicon-
thereon. However, this polishing operation actually ductor wafers according
to various techniques        reduces surface flatness, mainly due to slight
pres- known in the art. However, one universal operation   is  sure
variations across the wafer, and variations in is one or more lithography
steps that define circuit  the flow of the silica slurry. Hence, the front
(i.e, features on the wafer. In a typical lithographic op-  polished)
surface of the wafer becomes slightly eration, optical radiation is
projected through a    uneven in terms of flatness and parallelism. It is
"mask" that contains the desired features onto a     therefore desirable to
obtain wafers of the required resist coated surface of the wafer. It is
imperative   20  smoothness and improved flatness and parallelism. that the
feature be defined with minimum distortion, which can be caused by various
optical aberra-       Summary of the Invention tions, including an
out-of-focus condition. At the current state of the art, silicon
semiconductor wa-      We have invented a method of making in- fers are
about 125 to 150 millimeters (5 to 6   25  tegrated circuits on a given
side of a wafer using inches) in diameter, and gallium arsenide wafers
lithographic steps as defined in claim  1 and a are perhaps 50 to 100
millimeters (2 to 4 inches) in  method of making a semiconductor wafer as
de- diameter. In contrast, the features to be optically  fined in claim 17.
A wafer is coated with an etch reproduced on each integrated circuit
typically      resistant material; for example, silicon nitride in the have
dimensions as small as 1 micrometer or less.  30   case of a silicon wafer.
The coating is removed The limiting factors in the ability to reproduce
such  from the high-lying surface of the wafer, leaving an small features
uniformly over all sites on a rela-   etch resistant coating on the
sidewalls of low-lying tively large wafer include the flatness and
parallel-  portions (e.g., depressions, such as pits) of the ism of the
wafer surfaces. These are limitations     wafer. An isotropic etching
operation, typically wet because the lithographic equipment necessarily
35  etching in KOH, removes material from the non- has a depth of focus
that is on the order of the     coated surfaces of the wafer, thereby
undercutting smallest lithographic feature. Even automatic re-    the etch
resistant coating on the sidewalls of the focusing, often used for
lithographic "steppers"      pits. Optionally, a polishing operation may be
used that produce multiple images on the sites across     to remove small
protrusions left after the etching the surface of the wafer, does not
compensate for   40   operation. variations within a given exposure field.
Therefore, specifications for wafer flatness and parallelism are  Brief
Description of the Drawing becoming increasingly more stringent, and
typically require a back side referenced site flatness of 0.6     FIG. 1
shows a wafer having a pit in its surface. micrometers or less, for
example.               45      FIG. 2 shows the wafer after the deposition
of an However, the ability to produce flat wafers is      etch resistant
coating. limited by the various shaping and surface refining     FIG. 3
shows the wafer after removing the etch operations required to produce the
wafers. That is,     resistant coating from the high-lying horizontal in a
typical sequence of operations for a silicon       portions of the surface.
wafer, as is for instance described in "Research   50   FIG. 4 shows the
etch resistant coating after Disclosure, No. 271, November 1986, HAVANT
isotropic removal of the surface to beyond the (GB), "Method for very flat
wafer polishing", page      depth of the pit. 27138, the wafer is first
cut, as with a diamond        FIG. 5 shows a protrusion on the surface of
the saw, from a cylindrical ingot that may be grown by      wafer resulting
from etching beyond the depth techniques known in the art. The wafer is
then   55     of the pit. typically lapped in a Al203 slurry to remove saw
For purposes of clarity, the feature sizes are damage and obtain flatness.
It is then etched in a   not drawn to scale. solution of potassium
hydroxide (KOH) to remove 2    
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Description                                 to be performed, the wafers may
either be loaded back-to-back, so that the silicon nitride is deposited The
following detailed description relates to an  only on the front sides, or
both sides may be improved method of preparing wafers for integrated
coated, with the coating stripped off from the back- circuit manufacture.
Referring to FIG. 1, a semicon-   5   side after polishing. ductor wafer 10
has located in the surface 11 a          Referring to FIG. 3, a removal
operation re- depression, such as pit 12. The surface 11 is        moves
the etch resistant coating from the high- usually referred to as the "top"
or "front" surface,  lying horizontal surface of the wafer, leaving por-
being the one in which active devices (transistors,  tions 32, 33 on the
sidewall of the pit, and portion optical devices, etc.) are formed. The pit
most  10  34 at the bottom of the pit. This removal operation frequently
results from abrasions caused by the       may be performed using a
conventional polishing above- noted lapping operation, but could be from
technique in a presently preferred embodiment. In other sources as well,
and are typically distributed  the illustrative embodiment, mechanical
polishing over the entire surface of the wafer.                with a
colloidal silica slurry at a pH of 8.5 for about Referring to FIG. 2, an
etch resistant coating 21   15   1 to 5 minutes is suitable to remove
silicon nitride is shown formed on the surface of the wafer. The
approximately 50 nanometers thick from the high- term "etch resistant"
refers to having a relatively  lying surfaces. In addition, using polishing
to ac- slow rate of removal as compared to the material of  complish the
removal operation also removes a the wafer 10 when subjected to the
subsequent        small thickness of the wafer material, typically
isotropic etching operation discussed below. For   20  about 10 percent of
the depth of the coated pits [err] this purpose, coating 21 typically
comprises silicon  shown in FIG. 2. This has the desirable effect of
nitride when wafer 10 is silicon, with other materials  removing the
smaller surface variations (i.e., peaks being possible. The formation of
the silicon nitride  and valleys) on the wafer. Alternately, the removal
may be by a number of techniques known in the        may be accomplished by
diamond lapping, accord- art. One suitable technique is to heat the wafer
in a   25  ing to principles known in the art. Still other re- furnace
containing a nitrogen ambient. For exam-     moval techniques are possible.
ple, flowing [err] at a rate of 300 cubic centimeters      Subsequent to
the removal of the etch resistant per minute and [err] at a rate of 30
cubic        coating, an isotropic etching process is used to centimeters
per minute into a furnace at 775 de-     remove the surface 11 down to a
depth d2 approxi- grees C results in a silicon nitride deposition rate of
30   mating the depth of the pit. In a typical case, d2 about 2.9
nanometers per minute at a pressure of     lies in the range of 5 to 20
micrometers. In the 38.6 Pa (290 millitorr). A deposition time of 17
illustrative embodiment, etching in KOH at a tem- minutes produces a
silicon nitride thickness of 50   perature of 90 degrees centigrade for
about 10 to nanometers. In general, we estimate that silicon     20 minutes
removes a silicon layer having a thick- nitride thicknesses in the range of
10 to 100 nano-   35   ness in the range of 10 to 20 micrometers. As meters
are suitable for practicing the present in-   shown in FIG. 4, the
isotropic etching undercuts the vention. It is also possible to include
other materi-  protective coating on the sidewalls, so that only als in
coating 21. For example, silicon dioxide may  regions 32, 33 and 34 remain
as viewed in cross- be initially formed on the surface 11, followed by
section. Note that the shape of the remaining pro- the silicon nitride.
40  tective coating is determined by the shape of the The silicon nitride
may also be formed on the     pit. The basic shape of the pit is influenced
by the back side of the wafer in preparation for a subse-
crystallographic orientation of the wafer. In many quent epitaxial
deposition of semiconductor ma-      cases, the pit is square or
rectangular, so that the terial on the front side. The silicon nitride then
regions 32-34 are shaped accordingly. The remain- serves as a "cap" on the
back side to prevent   45  ing portions of the protective coating become
more autodoping of the front side by dopants outdiffusing  or less
unsupported during etching as wafer ma- from the back side of the wafer.
One convenient      terial about a pit is removed. It is then possible to
method for forming a silicon dioxide/silicon nitride  readily remove the
regions 32-34 by a simple cap is shown in U. S. Patent 4,687,682
co-assigned   polishing operation. with the present invention, with other
techniques   so   It is apparent from FIG. 4 that if the isotropic being
possible. Note that in the prior an formation  etching proceeds beyond the
depth of the pit, then of a nitride cap, two wafers are loaded in a wafer
the region under the protective coating will see less boat front-to-front
(i.e., so that the front sides are in  etching. That is, the region 35 will
be protected by contact), thereby allowing nitride deposition only on  the
coating 34 from the etchant. Therefore, a pro- the exposed back sides. In
contrast, in the present   55  trusion of wafer material, as shown by 51 in
FIG. 5, technique the wafers may be loaded individually      will remain
after the protective coating is removed. into the boat, allowing furnace
deposition on both   This protrusion may be removed by a subsequent sides.
Alternately, if the epitaxial deposition is not  polishing operation. In
this subsequent polishing 3    



5                  EP 0 375 258 B1                      6 operation, it is
predominantly silicon that has to be  scribed above. The inventive
treatment of the two removed, as compared to predominantly silicon
sides may be practiced either simultaneously or nitride in the initial
polishing operation. As is well  sequentially. known in the art, a high pH
increases chemo-            Various other materials and processes are pos-
mechanical action for silicon, and hence provides a   5   sible for
practicing the present invention. For exam- faster removal rate and
smoother surface. There-     ple, silicon dioxide may be used as the etch
resis- fore, a colloidal silica slurry with a pH value in the  tant
material. Polymer coatings (e.g., lithographic range of 9.5 to 11.5 is
suitable for this subsequent  resists) may also be used for this purpose,
al- polishing operation. For example, polishing with a   though their use
may be limited by the temperature slurry at a pH of 10 for about 8 to 10
minutes   10  of the subsequent KOH etching operation. Other removes a
thickness of about 7 micrometers of       isotropic etchants, for example a
solution of sodium silicon. It may also be beneficial to polish for a
hydroxide, may be used to remove silicon in the short period of time (e.g.,
1 to 2 minutes) with a   step shown in FIG. 4. Germanium and III-V semi-
lower pH value (e.g., 8 to 9), and then to synchro-  conductor wafers may
advantageously utilize the nously switch to the higher pH value (e.g., 11).
15  present technique with the appropriate choice of Such a short time at
the lower pH helps assure a     etch resistant material and wafer etching
tech- quicker removal of the remaining region 32-34 of     niques.
Similarly, quartz (i.e., single crystal or the protective coating left
behind by the isotropic  fused silica) and glass wafers may utilize the
etching. Note that this subsequent polishing opera-  present technique. In
that case, aluminum oxide tion may still be much shorter than prior art
polish-   20   may be used as the etch resistant protective coat- ing
operations, since a protrusion of a given height  ing, and hydrofluoric
acid (HF), or other fluoride- may be more readily removed than pits of a
com-     containing solutions, as the isotropic etchant. In parable depth.
In practice, some protrusions are     general, the present technique may be
practiced likely to be present if the etching proceeds to the  with a wafer
of any brittle material. Finally, although depth of the deepest pit, since
the depths of pits  25  sawing with a diamond tipped blade is the pres- on
a wafer varies over a range.                      ently preferred technique
for separating a wafer To determine the effectiveness of the present
from an ingot, other techniques are possible, in- technique, the variations
in thickness of a silicon  cluding, for example, the use of high pressure
wafer 125 millimeters in diameter were measured     water jets, wire
sawing, laser cutting, etc. to give an indication of flatness. After the
prior art  30  Following the operations of the present inven- lapping step,
but prior to polishing, the variations  tion, integrated circuits are
typically formed on the were about 1 micrometer, according to the "TTV"
wafer using lithography techniques that advanta- measurement. After a
conventional prior art polish-  geously utilize the improved flatness
obtained ing operation, the variations increased up to about  thereby.
Hence, the value of the present invention 8 micrometers. In contrast, using
the present inven-   35  is not limited to the wafer production process per
tive technique allowed the polishing time to be      se, but rather extends
to the integrated circuit reduced sufficiently so that the thickness
variations  production process. The various lithography oper- were up to
only 2 micrometers.                       ations are well-known in the art,
and need not be The exemplary values above are for an alu-       recited
herein. Still other operations in the inte- minum oxide abrasive slurry
having a nominal grain  40   grated circuit production process may benefit
from size of 12 micrometers. However, the present in-    the practice of
the present invention, including de- vention may be practiced with other
abrasives and    position, etching, and planarization techniques. grain
sizes, with the appropriate changes to the values given. The present
invention may also be      Claims practiced on surfaces obtained from
mechanical  45 preparation techniques other than lapping. For ex-   1. A
method of making integrated circuits on a ample, instead of being lapped on
both sides, the       given side of a wafer, wherein said wafer is wafer
may be ground (e.g., on a bonded diamond           prepared by steps
comprising: wheel) or sawed on both sides. Alternately, the            (1)
forming an etch resistant coating on said wafer may be lapped on one side
and ground or  so          given side of said wafer having a surface sawed
on the other, or ground on one side and              with depressions;
sawed on the other. In any of these cases, the             (2) removing
said etch resistant coating mechanical preparation may optionally be
followed          from the surface of said given side while by chemical
etching, as discussed above. The               retaining the coating on the
sidewalls of present invention is also applicable to wafers to be   55
depressions in the surface; polished on both sides. In that case, both
sides           (3) isotropically etching said given side so may be coated
with an etch-resistant material, and         as to remove a depth of
material from said both sides may be polished and etched as de-
given side and to undercut at least a portion 4    
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sawed on the other. In any of these cases, the             (2) removing
said etch resistant coating mechanical preparation may optionally be
followed           from the surface of said given side while by chemical
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the sidewalls of present invention is also applicable to wafers to be   55
depressions in the surface; polished on both sides. In that case, both
sides            (3) isotropically etching said given side so may be coated
with an etch-resistant material, and          as to remove a depth of
material from said both sides may be polished and etched as de-
given side and to undercut at least a portion 4    



7                 EP 0 375 258 B1                      8 of said  etch
resistant coating  on the          operation on said wafer, whereby
features of sidewalls;                                        said
integrated circuit are defined. (4) removing the remaining portions of said
etch resistant coating from the given side of  14. The method of claim 1
comprising the addi- said wafer, whereby a wafer having im-   5
tional steps of proved flatness is obtained; and completing         (1)
forming an etch resistant coating on the the integrated circuits on said
given side of        side of said wafer opposite to said given said wafer.
side; (2) removing said etch resistant coating 2. The method of claim 1
wherein said etching   10        from the surface of the opposite side
while continues beyond the depth of at least some            retaining the
coating on the sidewalls of depressions in the surface, so that protrusions
depressions in the surface; remain after the removal of said etch resistant
(3) isotropically etching the opposite side so coating, and further
comprising the step of           as to remove a depth of material from the
removing said protrusions.                  15         opposite side and to
undercut at least a portion of said etch resistant coating on the 3. The
method of claim 1 wherein said etching              sidewalls; and removes
material to a depth of at least 10             (4) removing the remaining
portions of said micrometers from the given side of said wafer.
etch resistant coating from  the opposite 20         side of said wafer. 4.
The method of claim 1 wherein said etch resis- tant coating comprises
silicon nitride.          15. The method of claim 14 wherein said steps and
the corresponding additional steps are ac- 5. The  method  of claim   1
wherein  said             complished sequentially on the given and the
isotropically  etching  is accomplished  with  25    opposite sides. KOH.
16. The method of claim 14 wherein at least some 6. The method of claim 1
wherein said removing           of said steps and the corresponding
additional said etch resistant coating is accomplished by       steps are
accomplished simultaneously on the polishing.
30       given and the opposite sides. 7. The method of claim 6 wherein
said polishing      17. A method of making a semiconductor wafer by is
accomplished with the aid of a silica slurry.     steps comprising
separating said wafer from an ingot of semiconductor material, 8.  The
method of claim 1 wherein said removing   35         CHARACTERIZED by
further steps com- the remaining portions of said etch resistant
prising coating is accomplished by means of polish-            (1) forming
an etch resistant coating on a ing.
given side of said wafer; (2) removing said etch resistant coating 9. The
method of claim 8 wherein said polishing   40       from the high-lying
surface of said given is accomplished with the aid of a silica slurry.
side while retaining the coating on the sidewalls of depressions in the
surface; 10. The method of claim 9 wherein said polishing           (3)
isotropically etching said given side so is accomplished for an initial
period with a           as to remove a depth of material from said silica
slurry having a relatively low pH, and   45     wafer and to undercut at
least a portion of thereafter with a silica slurry having a relatively
said etch resistant coating on the sidewalls; high pH.
(4) removing the remaining portions of said etch resistant coating from the
surface of 11. The method of claim 1 wherein said wafer is            said
given side; and obtained by sawing from a cylindrical ingot.  so       (5)
polishing said given side, whereby a wafer having improved flatness is
obtained. 12. The method of claim 1 wherein said wafer is lapped by means
of an abrasive, wherein said     PatentansprUche depressions are formed on
the given side of said wafer.                                 55  1.
Verfahren zur Herstellung integrierter Schaltun- gen auf einer vorgegebenen
Seite eines Wa- 13. The method of claim 1 further comprising the
fers, in welchem der Wafer durch Schritte vor- step of performing at least
one lithography          bereitet wird, die umfassen: 5    9
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(1) Ausbilden einer atzresistenten Beschich-      umoxid-Schlickers
erreicht wird. tung auf der vorgegebenen Seite des Wa- fers mit einer
Oberfliche mit Einsenkungen;    10. Verfahren nach Anspruch 9, (2)
Entfernen der atzrosistenten Beschich-        in welchem  das Polieren
wahrend elner an- tung von der Oberflache auf der vorgegebe-   5
fanglichen  Dauer mit einem  Siliciumoxid- non Seite, wahrend die
Beschichtung an            Schlicker mit einem relativ niedrigen pH-Wert
den Seitenw~nden der Einsenkungen in der          und danach mit einem
Siliciumoxid-Schlicker Oberflache zurUckbehalten werden,
mit einem relativ hohen pH-Wert erreicht wird. (3) isotropes Atzen der
vorgogebenen Seite, um so eine Tiefe des Materials von der  1o  11.
Verfahren nach Anspruch 1, vorgegebenen Seite zu entfernen und we-
in welchem der Wafer durch Sagen aus einem nigstens einen Teil der
atzresistenten Be-        zylindrischen Block erhalten wird. schichtung an
den Seitenw~nden zu unter- Itzen,
12. Verfahren nach Anspruch 1, (4) Entfernen der verbleibenden Anteile der
75  in welchem der Wafer mittels sines Schleifmit- Stzresistenten
Beschichtung von der vorge-        tels gelappt wird, wobel die
Einsenkungen auf gebenen Seite des Wafers, wobei ein Wafer         der
vorgegebenen Seite des Wafers ausgebil- mit verbesserter Flachheit erhalten
wird,         dot werden. und Vervollstandigen der integrierten Schal-
tungen auf der vorgegebenen Seite des   20   13. Verfahren nach Anspruch 1,
Wafers.                                           ferner umfassend den
Schritt des DurchfUh- rens wenigstens eines lithographischen Vor- 2.
Verfahren nach Anspruch 1,                           gangs auf dem Wafer,
wobei Strukturen der in welchem das Atzen unter die Tiefe wenig-
integrierten Schaltung definiert werden. stens einiger Einsenkungen in der
Oberflache   25 so fortfahrt, daB Fortsatze nach dem Entfernen   14.
Verfahren nach Anspruch 1, der Itzresistenten  Beschichtung  verbleiben
umfassend die zusatzlichen Schritte des und ferner umfassend den Schritt
des Entfer-           (1) Ausbildens einer atzrosistenten  Be- nens der
Fortsatze.                                    schichtung auf der der
vorgogebenen Seite 30         gegenOberliegenden Seite des Wafers, 3.
Verfahren nach Anspruch 1,                              (2) Entfernen der
atzrosistenten Beschich- in welchem das Atzen Material zu einer Tiefe
tung von der Oberflache auf der gegenuber- von wenigstens 10 =m von der
vorgegebenen              liegenden Seits, wahrend die Beschichtung Seite
des Wafers entfernt.                             auf den Seitenwanden der
Einsenkungen in 36         der Oberflache beibehalten werden, 4. Verfahren
nach Anspruch 1,                              (3) isotropes Atzen der
gegenOberliegenden in welchem die Atzresistente Beschichtung Sill-
Seits, um so eine Tiefe des Materials von ciumnitrid umfea3t.
der gegenUberliegenden Seite zu entfernen und um wenigstens einen Teil der
Atzresi- 5. Verfahren nach Anspruch 1,                   40         stenten
Beschichtung an den Seitenw~nden in welchem das isotrope Atzen mit KOH er-
zu unteratzen und reicht wird.
(4) Entfernen der verbleibenden Anteile der atzresistenten Beschichtung von
der gegen- 6. Verfahren nach Anspruch 1,
Uberliegenden Seite des Wafers. in welchem das Entfernen der atzresistenten
45 Beschichtung durch Polieren erreicht wird.       15. Verfahren nach
Anspruch 14, in welchem die Schritte und die entsprechen- 7. Verfahren nach
Anspruch 6,                            den zusatzlichen Schritte
nacheinander auf der in welchem das Polieren mit Hilfe sines Silici-
vorgegebenen und der gegenUberliegenden umoxid-Schlickers erreicht wird.
50       Seite durchgefUhrt werden. . Verfahren nach Anspruch 1,
16. Verfahren nach Anspruch 14, in welchem das Entfernen der verbleibenden
in welchem wenigstens einige der Schritte und Anteile der atzresistenten
Beschichtung mittels      der  entsprechenden  zusatzlichen  Schritte
Polieren erroicht wird.                     55       gleichzeitig auf der
vorgegebenen und der ge- gen~berliegenden Seite durchgefUhrt werden. 9.
Verfahren nach Anspruch 8, in welchem das Polieren mit Hilfe sines Silici-
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17. Verfahren zir Herstellung eines Halbleiterwa-       de la surface, de
sorte que des saillies restent fers durch Schritte umfassend das Trennen
aprbs l'elimination dudit revetement resistant a eines Wafers von einem
Block aus Halbleiter-        I'attaque chimique, et comprenant en outre
material,                                           I'etape d'6limination
de ces saillies. gekennzeichnet durch die weiteren Schritte,   5 die
umfassen:                                    3. Methode de la revendication
1, dans laquelle (1) Ausbilden einer atzresistenten Beschich-      ladite
attaque chimique elimine du mat6riau a tung auf einer vorgegebenen Selte
eines           une profondeur d'au moins 10 microns de la Wafers,
face donnee de ladite plaquette a gravure. (2) Entfernen der tzaresistenten
Beschich-   10 tung von der hochilegenden Oberflache der      4. Methode de
la revendication 1, dans laquelle vorgegebenen Seite, wahrend die Beschich-
ledit rev8tement resistant a l'attaque chimique tung an den Seitenw~nden
der Einsenkun-           comprend du nitrure de silicium. gen in der
Oberflache beigehalten werden, (3) isotropes Atzen der vorgegebenen Seite,
15  5. MIthode de la revendication 1, dans laquelle um so eirie Tiefe des
Materials des Wafers        ladite attaque chimique de maniere isotrope zu
entferrnen und um wenigstens einen Teil        est r6alisee avec de
l'hydroxyde de potassium der atzresistenten Beschichtung an den Sei-
(KOH). tenwanden zu unterschneiden, (4) Entfernen der verblelbenden Anteile
der   20  6. Methode de la revendication 1, dans laquelle atzresistenten
Beschichtung von der Ober-         ladite elimination dudit rev~tement
resistant a flache der vorgegebenen Seite und                 l'attaque
chimique est r6alisee par polissage. (5) Polieron der vorgegebenen Seite,
wobei ein Wafer mit verbesserter Flachheit erhal-    7. Methode de la
revendication 6, dans laquelle ten wird.                                25
ledit polissage est realise a l'aide d'une pate de silice. Revendlcations
8. M6thode de la revendication 1, dans laquelle 1. Methode de fabrication
de circuits int6gres sur      ladite limination des parties restantes dudit
une face donnee d'une plaquette a gravure,  30       rev~tement resistant a
I'attaque chimique est dans laquelle ladite plaquette a gravure est
rdalisde par polissage. pr6parde par des dtapes comprenant: (1) la
formation d'un rev~tement resistant a  9. Mdthode de la revendication 8,
dans laquelle l'attaque chimique sur ladite face donn6e de      ledit
polissage est realise a l'aide d'une pate ladite plaquette a gravure ayant
une surface   35  de silice. presentant des depressions; (2) I'6limination
dudit rev8tement r6sistant a  10. M6thode de la revendication 9, dans
laquelle l'attaque chimique de la surface de ladite        ledit polissage
est rdalis4 pendant une periode face donree tout en conservant le rev~te-
initiale a l'aide d'une pAte de silice ayant un ment sur les parois
lat6rales de depressions   40  pH relativement bas, puis avec une pate de
de la surface;                                    silice ayant un pH
relativement 6lev6. (3) I'attaque chimique de manibre isotrope de ladite
face donnee de maniere a 6liminer    11. M~thode de la revendication 1,
dans laquelle une profondeur de materiau de ladite face         ladite
plaquette & gravure est obtenue par donnee et A attaquer lateralement au
moins   45   sciage d'un lingot cylindrique. une partie dudit rev~tement
resistant a Pat- taque chimique sur les parois laterales;       12. M6thode
de la revendication 1, dans laquelle (4) I'elimination des parties
restantes dudit     ladite plaquette & gravure est rod6e au moyen
revitement resistant & I'attaque chimique         d'un abrasif, formant
ainsi lesdites depressions de ladite face donn6e de ladite plaquette a   5o
sur ladite face donn6e de ladite plaquette a gravure, donnant ainsi une
plaquette a gra-       gravure. vure plus plate; et completant les circuits
integres sur ladite  13. Methode de la revendication 1, comprenant en face
donn6e de ladite plaquette a gravure.           outre l'etape de
realisation d'au moins une 55      operation lithographique sur ladite
plaquette h 2. Methode de la revendication 1, dans laquelle
gravure, d~finissant ainsi des caract6ristiques ladite attaque chimique
continue au-dela de la       dudit circuit integre. profondeur d'au moins
certaines depressions 7    14. M6thode de la revendication 1, comprenant
les          (5) le polissage de ladite face donnee, don- 



6tapes suppl6mentaires de                              nant ainsi une
plaquette a gravure plus pla- (1) formation d'un revatement resistant a
te. I'attaque chimique sur la face de ladite pla- quette a gravure oppos6e
a ladite face don-   5 nee; (2) 4timination dudit revdtement resistant A
I'attaque chimique de la surface de la face opposie tout en conservant le
rev~tement sur les parois latdrales de depressions de la  10 surface; (3)
attaque chimique de manibre isotrope de la face opposie de manibrea e
liminer une profondeur de materiau de la face opposie et a attaquer
latbralement au moins une   is partie dudit revgtement r6sistant a 'attaque
chimique sur les parois lat~rales; et (4) elimination des parties restantes
dudit rev~tement resistant & I'attaque chimique de la face opposee de
ladite plaquette a   20 gravure. 16. Mdthode de la revendication 14, dans
laquelle lesdites dtapes et les 6tapes supplementaires correspondantes sont
realis~es s~quentielle-  25 ment sur les faces donn~e et opposee. 16.
M~thode de la revendication 14, dans laquelle au moins certaines desdites
6tapes et les 6ta- pes suppl~mentaires correspondantes sont ac-   30
complies simultandment sur les faces donn6e et opposee. 17. M4thode de
realisation d'une plaquette a gra- vure en semiconducteur par des 6tapes
com-   35 prenant la separation de ladite plaquette a gravure d'un lingot
de matdriau semiconduc- teur, CARACTERISEE par d'autres 6tapes corn-
prenant                                     40 (1) la formation d'un
revOtement resistant & I'attaque chimique sur une face donn6e de la ladite
plaquette & gravure; (2) I'6limination dudit revatement r~sistant A
I'attaque chimique sur la surface superieure   45 de ladite face donn~e
tout en conservant le rev~tement sur les parois laterales de d6- pressions
de la surface; (3) I'attaque chimique de maniere isotrope de ladite face
donnee de manibrea  6liminer   50 une profondeur de mat6riau de ladite pla-
quette & gravure et attaquer lateralement au moins une partie dudit
rev~tement rdsistant a l'attaque chimique sur les parois lat6rales; (4)
i'6liminalion des parties restantes dudit  55 rev~tement r6sistant a
l'attaque chimique de la surface de ladite face donn6e; et 8    


