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This object is solved by a semiconductor device comprising a semiconductor
substrate of one conduc- The present invention relates to a semiconductor
tivity type, a MOS transistor formed in a surface of device and a method of
manufacturing the same and,  said semiconductor substrate and having source
and more particularly, to a semiconductor device and a   5   drain layers
of a conductivity type opposite to that of method of manufacturing the
same, which are suit-   said semiconductor substrate, said MOS transistor
ably used when MOS transistors having different     further comprising a
channel region formed under an threshold voltages are to be obtained by a
single step.  insulated gate electrode between the source and
Conventionally, the threshold voltage of a MOS   drain regions, and a doped
well layer formed in the transistor and, more particularly, of a D-type
(Deple-  10  channel region to control a threshold voltage of said tion)
transistor, is determined by the type and amount  MOS transistor, wherein
said well layer has a sub- of an impurity used for the step of ion
implantation in  stantially semicircular cross-section with respect to a a
channel, as shown in Figs. 1A to 1 C. Fig. 1A shows  plane perpendicular to
said surface. a step of forming a gate Insulating film 2 having a     A
semiconductor device according to the present thickness of, e.g., 20nm (200
A) on, e.g., a p-type   15  invention comprises a semiconductor substrate
of semiconductor substrate 1. Fig. I B shows a step of  one conductivity
type, a MOS transistor, formed in the ion implantation in a channel for
controlling the   semiconductor substrate and having source and drain
threshold voltage of a MOS transistor. In Fig. 1B,  layers of a
conductivity type opposite to that of the phosphorus ions 3 are implanted
at an acceleration  semiconductor substrate, and a well layer formed in
energy of 70 KeV to a concentration of about 1 x [err]  20  the vicinity of
a channel region of the MOS transistor cm-2 in order to form, e.g., a
depletion-type transistor.  to control a threshold voltage thereof, wherein
the Fig. 1C shows a step of forming a gate electrode 4  well layer has a
substantially semi-circular section and source and drain diffusion layers
5. In this case,  with a non-flat lower surface. Also, a method of the when
n-type polysilicon is used as the material of the  present invention
comprises the steps of forming a gate electrode 4, the threshold voltage of
the transis-  25   mask in which a mask pattern width of a portion cor- tor
is about -2 V. Reference numeral 6 denotes an in-  responding to a mask
opening diameter is equal to or sulating film; and 7, an aluminum wiring
layer.     less than twice the diffusion depth of a well layer, and In this
conventional example, however, when     implanting an impurity in a
prospective channel por- transistors having different threshold voltages
are to  tion of a MOS transistorof a semiconductorsubstrate be formed,
different types of ions must be implanted   30  by using the mask, thereby
forming the well layer. in different amounts at different places in order
to set  More specifically, according to the present inven- different
threshold voltages. In otherwords, the same  tion, there is provided a
semiconductor device having number of photoengraving steps as that of the
re-   a well formed in a semiconductorsubstrate by setting quired threshold
voltages are required, resulting in a  the width of a portion of a mask
pattern, used for im- great increase in the number of steps. Aconventional
35   purity implantation, that corresponds to an opening well layer is
obtained by performing impurity implan-  diameter to be equal to or less
than twice the diffu- tation through a considerably large opening of a mask
sion depth of a well layer, and gate electrodes formed pattern (opening
diameter). Therefore, the conven-  to have the well layer as a channel
region of a MOS tional well have a uniform surface impurity concen-
transistor. The well formed in the above manner has tration. To form
transistors having different threshold  40   a substantially semi-circular
section to facilitate im- voltages in the conventional well, it is also
necessary  purity concentration control in the surface of the sub- to
implant different types of ions in different amounts  strate (in the
conventional well, since the impurity is into the different parts of the
well. In this case, too,  implanted through a portion of a mask pattern
having the same number of photoengraving steps as that of  a considerably
larger width than in the present inven- the threshold voltages need to be
performed.   45  tion, the surface concentration is uniform and it is dif-
From patent abstracts of Japan, volume 11, No.   ficult to control the
threshold voltage). Furthermore, 174 (E-513) [2621-9] June 4, 1987
insulated gate    since a plurality of types of opening patterns having
FETs having different threshold voltages in the same  a small mask pattern
width are formed in a single type of well are known. The well region is
formed by  mask, MOS transistors having different threshold vol- thermal
diffusion in three dimensions, and a transis-  50  tages can be formed In a
single process tor is formed by using a region whose surface concen-
Moreover, the above object is solved by a method tration is lowered.
of manufacturing a semiconductor device, comprising The present invention
has been made in view of   the steps ofmanufacturing a mask having at least
one the above situation and has as its object to provide a  opening,
forming a well layer by implanting an impur- semiconductor device having
different threshold vol-  55  ity in a prospective channel region of a MOS
transis- tages in a plurality of MOS transistors, and a method  tor of a
semiconductor substrate through said at least of manufacturing the same
with fewer steps than in a  one opening, diffusing said impurity to a
predeter- conventional method.                                mined depth
into said substrate, where said at least 2   
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dimension being not greater than  Ing the resist pattern [err] having a
mask width greatly twice said predetermined depth, and forming source
larger than twice its diffusion depth [err] and corre- and drain regions of
said MOS transistor on opposite  sponds to a conventional well. The well 25
is formed sides of said channel region.                       by using the
resist pattern 232 having a mask width This invention can be more fully
understood from    5   equal to or less than twice its diffusion depth
[err]. The the following detailed description when taken in con-  well 25
has a substantially semi-circular section and junction with the
accompanying drawings, in which:  is appropriate forthreshold voltage
control. This is be- Figs. 1A to 1C show steps of manufacturing a     cause
when a pattern opening diameter is small, the conventional semiconductor
device;               impurity concentration and the depth of a diffusion
Figs. 2A to 2E show steps of manufacturing a   10  layer (especially that
of an ion-implantation type) are semiconductor device according to an
embodi-     determined by the pattern opening diameter. In this ment of the
present invention;                   case, the length of the gate electrode
on the well 25 Fig. 3A is a graph of resist space - diffusion depth  in the
channel lengthwise direction is also equal to or characteristics used for
explaining the embodi-  less than twice its well diffusion depth. ment of
the present invention, and Fig. 3B is a   15  Fig. 3A shows the resist
space (opening pattern graph of resist space - surface impurity concen-
width) - diffusion depth characteristics of this em- tration
characteristics usedforexplaining the em-  bodiment, and Fig. 3B shows the
resist space - diffu- bodiment of the present invention;               sion
layer surface impurity concentration character- Fig. 4A is a plan view of a
pattern of another em-  istics of the same. The surface impurity concentra-
bodiment of the present invention, and Fig. 4B is  20  tion influences the
threshold voltage of the MOS tran- a sectional view taken along the line A
- A' of Fig.  sistor. As is apparent from Figs. 3A and 3B, when the 4A;
opening pattern is set to have a width equal to or less Fig. 5A is a plan
view of a pattern of still another  than twice the diffusion depth, the
surface impurity embodiment of the present invention, and
concentration is greatly reduced, and the diffusion Fig. 5B is a sectional
view taken along the line B   25   depth becomes small. In other words,
when the open- - B of Fig. 5A; and                              ing pattern
width is set small, i.e., equal to or less than Fig. 6 is a schematic
sectional view of still an-  twice the diffusion depth, in the case of an
n-channel other embodiment of the present Invention.       MOS transistor,
as in this embodiment, the threshold An embodiment of the present invention
will be   voltage can be changed in the positive direction (p-ty- described
with reference to Figs. 2A to 2E. First, as   30   pe impurity
concentration is Increased; n-type impur- shown in Fig. 2A, a first thermal
oxide film 22 is  ity concentration is decreased). When the pattern formed
on a p-type substrate 21 having an Impurity  width becomes 0, the impurity
concentration be- concentration of about 3 x [err]. Subsequently,  comes
identical to that of the p-type semiconductor a resist mask 23 having
resist patterns of different  substrate. opening widths (mask pattern
widths) is formed on   35  Fig. 4A is a plan view of a pattern according to
an- prospective depletion-type transistor regions, as   other embodiment of
the present invention, and Fig. shown in Fig. 2B. Phosphorus ions are
implanted in  4B is a sectional view taken along the line A- A' of Fig. the
substrate 21 at a dose of about 7 x  [err] and  4A. The same reference
numerals as in Figs. 2Ato 2E an acceleration energy of 70 KeV. The
structure is  denote the same or identical portions in Figs. 4A to then
annealed at 1,[err] for about 4 hours to diffuse   40   4B. In this
embodiment, a plurality of mask patterns the phosphorus. As a result, a
depth [err] of a diffusion  232 for impurity implantation are arranged on
the layer 24 formed by phosphorus diffusion using a re-  channel regions of
the MOS transistors. In this case, sist pattern [err] having a large width,
e.g., 8 [err], is  the diameter of each mask pattern 232 is equal to or
about 3 [err]. The surface phosphorus concentration is  less than twice its
diffusion depth. More specifically, about 3 x 1017 cm-3. However, a depth
[err] of a well 25   45   a plurality of circular resist patterns 232 are
formed in formed by using a resist pattern 232 having a small  the channel
regions of, e.g., MOS transistors, as width of 1 [err] becomes 1 [err], and
the surface concen-  shown in Fig. 4A. Phosphorus is Implanted in these
tration thereof is about 5 x [err].             regions, and diffusion is
subsequently performed to Thereafter, the oxide film 22 is removed, and a
appropriately set the surface phosphorus concentra- gate insulating film 26
is deposited for about 200 A.  50  tion. As a result, the threshold
voltages of the MOS MOS transistor gate electrodes 27 are formed at por-
transistors can be set. tions corresponding to the resist patterns [err]
and [err].  Another narrow diffusion layer pattern can be ar- Source and
drain diffusion layers 28 are formed by,  ranged to be perpendicular to the
channel lengthwise e.g., ion implantation. Then, an aluminum wiring layer
direction. Fig. 5A is a plan view of a pattern of this ex- 30 is formed
over an insulating film 29 formed on the   55   ample, and Fig. 5B is a
sectional view taken along the substrate as shown in Fig. 2E, thus
completing MOS  line B - B of Fig. 5A. In this embodiment, e.g., two
transistors.                                        mask patterns 232 for
Impurity implantation are ar- The well 24 shown in Figs. 2C to 2E Is formed
us-  ranged parallel to the channel widthwise direction of 3  
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In this case, the condition of the  3. A device according to claim 1,
pattern width being equal to or less than twice the dif-  characterized in
that said well layer is of a con- fusion depth must apply only to the
widthwise direc-  ductivity type opposite to that of said source and tion
(shorter direction) of the mask patterns 232, and  drain layers of said MOS
transistors. need not apply to the lengthwise direction.   5 Fig. 6 shows
still another embodiment of the   4. A method of manufacturing a
semiconductor de- present invention. When the threshold voltage goes
vice, more toward the plus side than the case of Figs. 2A   comprising the
steps of manufacturing a mask to 2E, a well 25 as shown in Fig. 6 may be
adopted.   (23) having at least one opening (232),forming a The well 25
must similarly satisfy the above condition   10  well layer (25) by
implanting an impurity in a pro- (the width must be equal to or less than
twice the dif-  spective channel region of a MOS transistor of a fusion
depth).                                        semiconductor substrate
through said at least The present invention is not limited to the above
one opening, diffusing said impurity to a prede- embodiments but various
changes and modifications     termined depth into said substrate, where
said at can be made. For example, the shape of the mask   15  least one
opening has a dimension being not pattern can be changed in various
manners. In the     greater than twice said predetermined depth, and above
embodiments, the well Isof a conductivity type  forming source and drain
regions (28) of said opposite to that of the semiconductorsubstrate. How-
MOS transistor on opposite sides of said channel ever, the present
invention can also be applied to an  region. enhancement-type semiconductor
device wherein  20 the conductivity type of the well 25 is changed so that
5. A method according to claim 4, further compris- it will be of the same
conductivity type as that of the  ing the step of forming an insulated gate
elec- substrate 21. In the above embodiments, the well has  trode (27) of
said MOS transistor above said a "semi-circular" shape. However, it does
not mean a  channel region, wherein the length of said gate true
semi-circle but a shape whose bottom is not flat,  25  electrode Is not
longer than twice said predeter- unlike the well 24, but is curved, like
the well 25.  mined depth. According to the present invention, MOS transis-
tors having different threshold voltages can be    6. A method according to
claim 4, formed by the same manufacturing process (photo-
characterized in that a single mask has a plurality engraving steps) by
forming a plurality of patterns   30  of said at least one opening. having
different opening diameters in a single mask, thus resulting in greatly
simplified manufacturing  7. A method according to claim 6, steps.
characterized in that the mask also includes a Reference signs in the
claims are intended for     second opening [err] with its dimensions being
better understanding and shall not limit the scope.    35  larger than
twice said predetermined depth. 8. A method according to claim 4, further
compris- Claims                                                ing the
steps of forming an Insulated gate elec- trode (27) above said channel
region, forming 1. A semiconductor device comprising a semicon-  40   said
source and drain regions (28) by ion implan- ductor substrate (21) of one
conductivity type, a  tation using said gate electrode (27) as a mask. MOS
transistor formed in a surface of said sem- iconductor substrate and having
source and drain  9. A method according to claim 4, layers (28) of a
conductivity type opposite to that  characterized in that a plurality of
said at least of said semiconductor substrate, said MOS tran-  45  one
opening are elongated in a direction perpen- sistorfurther comprising a
channel region formed   dicular to the current-path in the channel region.
under an insulated gate electrode (27) between the source and drain
regions, and a doped well  10. A method according to claim 4, layer (25)
formed in the channel region to control  characterized in that a plurality
of said at least a threshold voltage of said MOS transistor,  50    one
opening for impurity implantation are ar- wherein said well layer has a
substantially semi-  ranged on channel regions of a plurality of said
circular cross-section with respect to a plane per-  MOS transistors.
pendicular to said surface. 11. A method according to claim 4, 2. A device
according to claim 1,            55       characterized In thatsaid well
layer is of the same characterized in that said well layer is of the same
conductivity type as that of said source and drain conductivity type as
that of said source and drain  layers. layers of said MOS transistor. 4  
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In this case, the condition of the  3. A device according to claim 1,
pattern width being equal to or less than twice the dif-  characterized in
that said well layer is of a con- fusion depth must apply only to the
widthwise direc-  ductivity type opposite to that of said source and tion
(shorter direction) of the mask patterns 232, and  drain layers of said MOS
transistors. need not apply to the lengthwise direction.   5 Fig. 6 shows
still another embodiment of the   4. A method of manufacturing a
semiconductor de- present invention. When the threshold voltage goes
vice, more toward the plus side than the case of Figs. 2A   comprising the
steps of manufacturing a mask to 2E, a well 25 as shown in Fig. 6 may be
adopted.   (23) having at least one opening (232),forming a The well 25
must similarly satisfy the above condition   10  well layer (25) by
implanting an impurity in a pro- (the width must be equal to or less than
twice the dif-  spective channel region of a MOS transistor of a fusion
depth).                                        semiconductor substrate
through said at least The present invention is not limited to the above
one opening,  diffusing said impurity to a prede- embodiments but various
changes and modifications     termined depth into said substrate, where
said at can be made. For example, the shape of the mask   15  least one
opening has a dimension being not pattern can be changed in various
manners. In the     greater than twice said predetermined depth, and above
embodiments, the well is of a conductivity type  forming source and drain
regions (28) of said opposite to that of the semiconductorsubstrate. How-
MOS transistor on opposite sides of said channel ever, the present
invention can also be applied to an  region. enhancement-type semiconductor
device wherein  20 the conductivity type of the well 25 is changed so that
5. A method according to claim 4, further compris- it will be of the same
conductivity type as that of the  Ing the step of forming an insulated gate
elec- substrate 21. In the above embodiments, the well has  trode (27) of
said MOS transistor above said a "semi-circular" shape. However, it does
not mean a  channel region, wherein the length of said gate true
semi-circle but a shape whose bottom is not flat,  25  electrode is not
longer than twice said predeter- unlike the well 24, but is curved, like
the well 25.  mined depth. According to the present invention, MOS transis-
tors having different threshold voltages can be    6. A method according to
claim 4, formed by the same manufacturing process (photo-
characterized in that a single mask has a plurality engraving steps) by
forming a plurality of patterns   30  of said at least one opening. having
different opening diameters in a single mask, thus resulting in greatly
simplified manufacturing  7. A method according to claim 6, steps.
characterized in that the mask also includes a Reference signs in the
claims are intended for     second opening [err] with its dimensions being
better understanding and shall not limit the scope.    35  larger than
twice said predetermined depth. 8. A method according to claim 4, further
compris- Claims                                                 ing the
steps of forming an insulated gate elec- trode (27) above said channel
region, forming 1. A semiconductor device comprising a semicon-  40   said
source and drain regions (28) by ion implan- ductor substrate (21) of one
conductivity type, a  tation using said gate electrode (27) as a mask. MOS
transistor formed in a surface of said sem- iconductor substrate and having
source and drain  9. A method according to claim 4, layers (28) of a
conductivity type opposite to that  characterized in that a plurality of
said at least of said semiconductor substrate, said MOS tran-  45  one
opening are elongated in a direction perpen- sistor further comprising a
channel region formed  dicular to the current-path in the channel region.
under an insulated gate electrode (27) between the source and drain
regions, and a doped well  10. A method according to claim 4, layer (25)
formed In the channel region to control  characterized in that a plurality
of said at least a threshold voltage of said MOS transistor,  so    one
opening for impurity implantation are ar- wherein said well layer has a
substantially semi-  ranged on channel regions of a plurality of said
circular cross-section with respect to a plane per-  MOS transistors.
pendicular to said surface. 11. A method according to claim 4, 2. A device
according to claim 1,             55      characterized in that said well
layer is of the same characterized in that said well layer is of the same
conductivity type as that of said source and drain conductivity type as
that of said source and drain  layers. layers of said MOS transistor. 4  
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to claim 4,                    zeichnet, daf3 sine einzelne Maske Bine
Vieizahl characterized in that said well layer is of a con-  der wenigstens
einen Offnung aufweist. ductivity type opposite to that of said source and
drain layers.                                  7. Verfahren nach Anspruch
6, dadurch gekenn- 5      zeichnet, dall die Masks ebenfalls sine zweite &&
6ffnung (231) slnschlieSt, deren Abmessungen Patentansprriche
gr6Ber als das Zweifache dervorbestimmten Tie- fe sind. 1.
Halbleitervorrichtung mit sinem Halbleitersub- strat (21) sines
Leitffhigkeltstyps, einem MOS-  10  8. Verfahren nach Anspruch 4,
gekennzeichnet Transistor, der in einer Oberfiiche des Halbleiter-  durch
Bilden einer isolierten Gateelektrode (27) substrata gebildet ist, und
Source- und Drain-    oberhalb des Kanalgebietes, Bilden der Source-
schichten (28) eines Leitfahigkeitstyps entge-    und Draingebiete (28)
mittels lonenimplantation gengesetzt dem des Halbleitersubstrats auf-
unterVerwendung der Gateelektrode (27) als ei- weist, wobei der
MOS-Transistor ferner sin Ka-  1s  ne Masks. nalgebiet umfait, das unter
elner isolierten Gateelektrode (27) zwischen den Source- und    9.
Verfahren nach Anspruch 4, dadurch gekenn- Draingeblesten gebildet st, und
sine dotierte     zeichnet, daB sine Viizahl derwenigstens einen
Wannenschicht (25), die in dem Kanalgebiet ge-    6ffnung in siner Richtung
senkrecht zum Strom- bildet ist, um sine Schwellenspannung des MOS-  20
pfad in dem Kanalgebiet verliangert sind. Transistors zu steuern, worin die
Wannenschicht sinen Im wesentlichen halbkrelsformigen Quer-  10. Verfahren
nach Anspruch 4, dadurch gekenn- schnitt bezflglich einer Ebene senkrecht
zu der   zeichnet, dal sine Viizahl derwenigstens einen Oberflache hat.
Offnung fOrVerunreinigungsimplantation auf Ka- 25      nalgebieten einer
Vielzahl der MOS-Transistoren 2. Vorrichtung nach Anspruch 1, dadurch
gekenn-       angeordnet sind. zeichnet, daB die Wannenschicht denselben
Leit- fahigkeitstyp hat wie der der Source- und Drain-  11. Verfahren nach
Anspruch 4, dadurch gekenn- schichten des MOS-Transistors.
zeichnet, daB die Grabenschicht vom selben 30      Leitfahigkeitstyp wie
der der Source- und Drain- 3. Vorrichtung nach Anspruch 1, dadurch gekenn-
schichten ist. zeichnet, daB dieWannenschichtoeinen Leitfahig- keitstyp
entgegengesetzt dem der Source- und   12. Verfahren nach Anspruch 4,
dadurch gekenn- Drainschichten der MOS-Transistoren hat.          zeichnet,
daB die Grabenschicht einen Leitfahig- 35      keitstyp entgegengesetzt dem
der Source- und 4. Verfahren zum Herstellen einer Halbleitervor-
Drainschkchten hat. richtung, mit den Schritten Herstellen elner Mas- ke
(23) mit wenigstens einer 6ffnung (232), Bil- den einer Wannenschicht (25)
mittels Implantle-  Revendicatlons ron einer Verunreinigung In einem
zukOnftigen   40 Kanalgebiet sines MOS-Transistors sines Haib-  1.
Dispositif A semiconducteur comprenant un leitersubstrats durch die
wenigstens sine 6ff-    substrat semiconducteur (21) d'un premier type
nung, Diffundieren der Verunreinigung bis zu ei-  de conductivitb, un
transistor MOS form6 dans ner vorbestimmten Tiefe in das Substrat, wo die
une surface dudit substrat semiconducteur et wenigatens eine 6ffnung sine
Abmessung nicht  45  comportant des couches de source et de drain gr8gerals
das Zweifache dervorbestimmten Tie-     (28) d'un type de conductivite
oppose a celui du- fe hat, und Bilden von Source- und Draingebieten  dit
substrat semiconducteur, ledit transistor MOS (28) des MOS-Transistors auf
gegenflberliegen-    comprenant en outre une region de canal formie den
Seiten des Kanalgebiotes.                     sous une electrode de grille
Isolee (27) entre les 50     regbons de source et de drain, et une couche
de 5. Verfahren nach Anspruch 4, gekennzeichnet          puits dop6e (25)
form6e dans la r6gion de canal durch Bilden omner isolierten Gateelektrode
(27)  pour commander une tension de seuil dudit tran- des MOS-Transistors
oberhalb des Kanalgebie-      sistor MOS, dans lequel ladite couche de
puits tes, worin die Lfinge der Gateelektrode nicht lan-  pr6sente une
section en coupe sensiblement ger als das Zweifache der vorbestimmten Tiefe
55  semi-circulaire par rapport A un plan perpendicu- ist.
lairs A ladite surface. 6. Verfahren nach Anspruch 4, dadurch gekenn-
2. Dispositifselon la revendication 1, caract6ris6 en 5  
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ce que ladite couche de puits eat du mime type    agencees surdes regions
de canal d'une pluralit6 de conductivite quo celul desdites couches de
desdits transistors MOS. source et de drain dudit transistor MOS. 11.
Procid6 selon la revendication 4, caracteris6 en 3. Dispositifselon la
revendication 1, caract6rise en   s  ce quo laditb couche de puits est du
meme type ce quo ladito couche de puits est d'un type de    de conductivite
que colul desditbs couches de conductivite oppose A celui desdites couches
de   source et de drain. source et de drain desdits transistors MOS. 12.
Procede selon la revendication 4, caracterise en 4. Proced6 de fabrication
d'un dispositif A semicon-  10  ce quo ladito couche de puits est d'un type
de ducteur, compronant les etapes de fabrication     conductivite oppos6 A
celul desdites couches de d'un masque (23) comportant au moins une ou-
source et de drain. verture (232), de formation d'une couche de pults (25)
en implantant une impurete dans une r6gion de canal prospective d'un
transistor MOS d'un   15 substrat semiconducteur au travers de laditb au
moins une ouverture, de diffusion de ladito impu- ret6 jusqu'A une
profondeur prditormin6e dans ledit substrat, oOi ladite au molns une
ouverture prisente une dimension non superieure A deux   20 fois ladite
profondeur pr6determinee, et de for- mation de regions de source et de
drain (28) dudit transistor MOS sur des cotis opposes de ladito region de
canal. 26 5. Procede selon la revendication 4, comprenant en outre l'etape
de formation d'une 6lectrode de gril- le Isolee (27) dudit transistor MOS
au-dessus de ladito r6gbon de canal, ocz la longueur de ladite electrode de
grille n'est pas superieure A deux   30 fois laditb profondeur
pred6terminee. 6. Procede selon la revendication 4, caracterise en ce qu'un
unique masque comporte une pluralite de ladite au moins une ouverture.
35 7. Procede selon la revendication 6, caracterise en ce quo le masque
inclut egalement une seconde ouverture (231), ses dimensions 6tant
superieu- res A deux fois laditb profondeur pred6terminee.  40 8. Proc6de
selon la revendication 4, comprenant en outre les 6tapes de formation d'une
electrode de grille isolee (27) au-dessus de ladite rigion de ca- nal, de
formation desditbs rdglons de source et  45 de drain (28) au moyen d'une
implantation ionl- quo qui utilise laditb electrode de grille (27) en tant
quo masque. 9. Proc6d6 selon la revendication 4, caracterise on  50 ce
qu'une pluralit6 de ladito au molns une ouver- ture sont allongees suivant
une direction perpen- diculaire A la voie de courant dans la region de ca-
nal. 55 10. Procede selon la revendication 4, caracterise en ce qu'une
pluralite de ladito au molns une ouver- ture pour une implantation
d'impuret6s sont 6    


