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increase in the substrate Invites the fall-off of the car- rier mobility.
That is, when the impurity concentration BACKGROUND OF THE INVENTION
in the substrate is increased, the electric field in the direction
perpendicular to the substrate Increases to Field of the Invention
5   cause the carrier dispersion in the surface area and the impurity
dispersion due to the impurity concentra- The present invention relates to
a MOSFETtran-  tion increase which affect the fall-off ofthe carrier mo-
sistor, comprising                                 bility. Further, the
impurity concentration increase in - a semiconductor substrate having a
first con-  the substrate brings about the increase of the varia- ductivity
type;                          10  tion rate of the threshold voltage
increase (back bias - source and drain regions formed at a certain  effect)
while a reverse bias is applied between the distance away from each other
in a surface    source and substrate, thereby lowering the character- area
of the substrate; and                    istics of the device. Further, it
becomes difficult to op- - a gate electrode formed on a surface of the
erate the device in high speed, and the current driving substrate through a
gate insulating film formed   15  ability thereof is reduced. thereon
between the source and drain regions,    Meanwhile, when the gate electrode
3 Is made of - a channel region located in the surface area of  a metal
having a high melting point, a silicide thereof the substrate between the
source and drain re-  or an undoped polycrystalline silicon, the work func-
gions being composed of different concentra-  tion difference between the
substrate 1 and the gate tion regions, and a threshold voltage of a high
20  electrode 3 becomes small, thereby enabling the re- concentration
channel region being lower than  duction of the impurity concentration in
the substrate that of a low concentration channel region.   even when the
large threshold voltage is obtained. However, in such a case, the depletion
layer is li- Description of the Background Art                  able to
extend from both the drain and source regions 25   7 and 9 toward the
channel region 11. Hence, when A MOSFET transistor of this kind Is known
from  the depletion layers extending from the drain and DE-A-2 903 534.
source regions 7 and 9 are contacted with each other, In Fig. 1, there is
shown a conventional N-chan-  a short-circuit is caused between them to
cause the nel MOS transistor which comprises a P-type semi-  punch-through
phenomenon. Also, even when such conductor substrate 1, an N-type
polycrystalline sili-  30  depletion layers do not contact with each other,
the con gate electrode 3 formed on the surface of the  depletion layers
extending in the channel region 11 substrate 1 via a gate insulating oxide
film 5, and a  bring about the short channel effect. drain 7 and a source 9
formed in the surface area of  In order to prevent or minimize such punch-
the substrate 1 in the right and left sides of the gate  through phenomenon
and short channel effect, p electrode 3.
35  pocket regions are provided in the surface area of the In this case, in
order to determine a threshold vol-  substrate between the ends of the gate
electrode and tage to a relatively large value such as approximately  the
drain and source regions, as diclosed in the docu- 0.6 to 0.8 V, it is
necessary to fairly raise the concen-  ments "IEDM ( Tech Digest (1982), pp
718-721, Seiki tration of the P-type impurity in the substrate 1. That
Ogura et al.". is, when polycrystalline silicon Implanted with an N-  40
In Fig. 2, there is shown a conventional N-chan- type impurity is used for
the gate electrode 3, since  nel MOS transistor having p pocket regions 13
in the the work function difference between the substrate 1  surface are of
the substrate I between the ends ofthe and the gate electrode 3 become
large, the impurity  gate electrode 3 and the drain and source regions 7
concentration in the substrate 1 Is necessarily in-  and 9. The p pocket
regions 13 implanted with an N- creased so as not to form an inversion
layer in a chan-  45  type high concentration impurity are formed in a deep
nel region 11 in the surface area of the substrate I be-  position under
silicon oxide [err] side walls 15 on tween the drain and source regions 7
and 9.        the gate electrode 3 between the drain and source re- On the
other hand, when the gate oxide film 3 is  gions 7 and 9 by using a
technique for providing such thinned as the device is miniaturized, the
Impurity  side walls 15. The p pocket regions 13 function so as
concentration in the substrate 1 must be increased in  50  to restrain the
extension of the depletion layers from orderto obtain a large threshold
voltage. That is, even  the drain and source regions 7 and 9, thereby pre-
when the device is miniaturized, the reduction of the  venting the
punch-through. threshold voltage causes the increase of the leakage   In
such a case, since the p pocket regions 13 are current, and hence the
threshold voltage cannot be  formed of a p-type high concentration region
and be- reduced largely. Accordingly, as the device is minia-  55  come
highly resistant, when the p pocket regions 13 turized, the impurity
concentration in the substrate is  are formed right under the side walls
15, the driving increased.                                         force of
the device 18 reduced, and a high electricfield As described above, the
impurity concentration  is produced in the channel region 11 to generate
hot 2    



3                  EP 0 387 722 B1                 4 electrons.
- the side gate members comprising a semicon- Therefore, the p pocket
regions 13 should be        ductor film having a second conductivity type
formed in a deep position below the surface area of    different from the
first conductivity type. the channel region 11. As described above, in any
of the conventional   5   BRIEF DESCRIPTION OF THE DRAWINGS. MOS
transistors, it is quite difficult to effectively im- prove the high speed
operation of the device and the  The above and other objects, features and
ad- current driving ability and to effectively prevent the  vantages of the
present invention will more fully ap- punch-through phenomenon and the
short channel    pear from the following description of the preferred
effect.                                      10  embodiments with reference
to the accompanying From PATENT ABSTRACTS OF JAPAN, vol 10,
drawings, in which: No. 213, and JP-A61 53 773 a semiconductordevice
Fig.1 is a longitudinal cross section of a conven- is known, providing a
low concentration region of a  tion MOSFET transistor; second conductivity
type between a low concentra-    Fig. 2 is a longitudinal cross section of
another tion region of a first conductivity type and a region of  15
conventional MOSFET transistor having p packet the second conductivity type
under a gate electrode.  regions; From PATENT ABSTRACTS OF JAPAN, vol. 9,
Fig. 3 is a longitudinal cross section of a first em- No. 169 and JP-A-60
43 863 a semiconductor device    bodiment of a MOSFET transistor according
to is known having a gate electrode 26 of a poycrystal-  the present
Invention; line silicon film containing a p type impurity and a   20  Figs.
4a and 4d show a method for producing the non-doped second gate electrode
provided only at     MOSFET transistor shown in fig. 3; the side wall of
the gate electrode.                 Fig. 5 is a longitudinal cross section
of a second embodiment of a MOSFET transistor according SUMMARY OF THE
INVENTION                             to the present invention; 25
Figs. 6a and 6d show a method for producing the Accordingly, it is an
object of the present inven-  MOSFET transistor shown in Fig. 5; and tion
to provide a MOSFET transistor, free from the   Fig. 7 is a graphical
representation showing char- aforementioned defects and disadvantages of
the pri-  acteristics of the transistor shown in Figs. 3 and orart, which
is capable of performing a high speed op-  5. eration of the transistor and
a high current driving abil-  30 ity without causing a punch-through
penomenon and  DESCRIPTION OF THE PREFERRED a short channel effect.
EMBODIMENTS In accordance with the present invention, there is provided a
MOSFET transistor, comprising a semi-      Referring now to the drawings,
wherein like ref- conductor substrate having a first conductivity type,  35
erence characters designate like or corresponding source and drain regions,
formed ata certain distance  components throughout the several views and
thus away from each other In a surface area of the sub-  the repeated
description thereof may be omitted for strate, and a gate electrode formed
on a surface of  the brevity, there is shown in Fig. 3 the first embodi-
the substrate through a gate insulating film formed  ment of an N-channel
MOSFET transistor according thereon between the source and drain regions, a
40  to the present invention. channel region located in the surface area of
the sub-  In the drawing, the N-channel MOSFET transis- strate between the
source and drain regions being  tor is formed on a P-type single crystal
silicon semi- composed of different concentration regions, and a  conductor
substrate 21, I.e., a gate electrode 3 Is threshold voltage of a high
concentration channel re-  formed on the surface of the substrate 21 via a
gate gion being lower than that of a loow concentration   45  insulating
oxide film 25 between a drain 27 and a channel region, characterized in
that             source 29 formed in the surface area of the substrate -
the gate electrode is composed of a central  21 in the right and left sides
of the gate electrode 3. gate member formed in a central portion of the
The gate electrode 3 is integrally composed of a gate electrode and side
gate members formed  central gate member 23a of undoped polycrystalline in
both side end portions of the gate electrode,  50  silicon and a pair of
side gate members 23b of N-type - the central gate member locating above
the   polycrystalline silicon doped with an N-type impurity low
concentration channel region and the side  such as As, and the central gate
member 23a is ar- gate members locating above the high concen-  ranged
between the side gate members 23b. tration channel region adjacent to the
source   A pair of P-type impurity regions 31 having a and drain regions,
55   higher impurity concentration than that of the sub- - the central gate
member comprising one of an  strate 21 is formed to extend in the lower
portions undoped semiconductor film, a metal and a    right under the drain
and source regions 27 and 29 metallic silicide,
and the side portions on the drain and source regions 3    



5                   EP 0 387 722 B1                6 27 and 29 and under
the side gate members 23b of   a lamp annealing treatment. In this case,
since the B the gate electrode 23. Afield oxide film 37 as a device  ions
are implanted at the relative high energy, the separation region covers the
surface of the substrate  shooting range of the B ions is relatively deep
such ,  21 to separate the devicesfrom one another. Asilicon  as
approximately 300 nm (3000 A) in depth, and oxide [err] surface protecting
film 33 as a passiva-   5   hence P-type impurity regions 31 having a
higher im- tion film is formed to cover the gate electrode 23 and  purity
concentration than that of the substrate 21 are the entire surface of the
device. Aluminum wires 35  formed under the side gate members 23b in a
channel are connected to the drain and source regions 27 and  region in the
surface of the substrate 21 between the 29 through the surface protecting
film 33 and the gate  drain and source regions 27 and 29, and also right
un- insulating film 25.                           10  der the drain and
source regions 27 and 29. A method for producing the MOSFET transistor
In Fig. 4d, a silicon oxide [err] surface protect- described above will now
be described in detail in  ing film 33as a passivation film is formed over
the en- connection with Figs. 4a to 4d.                    tire surface of
the obtained substrate 21 with the gate In Fig. 4a, on a P-type single
crystal silicon sem-  electrode 23 thereon. Then, holes for wiring are
iconductor substrate 21 having an impurity concen-  15  opened in the
surface protecting film 33 and the gate tration of approximately 3x[err] a
field oxide film  oxide film 25 by an etching or an appropriate manner 37
of silicon nitride having a thickness of approxi-  so as to reach the drain
and source regions 27 and 29, mately 600 nm (8000 A) for constituting a
device sep-  and aluminum wires 35 are formed in the holes to con- aration
region is formedso as tosurround a transistor  tact with the drain and
source regions 27 and 28, formation region. Agate insulating oxide film 25
hav-  20  thereby obtaining the N-channel MOSFET transistor ing a thickness
of approximately 10 nm (100 A) Is  shown in Fig. 3. formed overthe surface
of the substrate 21 surround-  In Fig. 5, there is shown the second
embodiment ed by the field oxide film 37, and then an undoped  of an
N-channel MOSFET transistor according to the polycrystalline silicon film
(not shown) having a thick-  present invention, having the same
construction as ness of approximately 200 nm (2000 A) is deposited   25
that of the first embodiment shown in Fig. 3, except on the entiresurface
of the gate oxidefilm25 by using  that a central gate member59a of a gate
electrode 59 the CVD (chemical vapor deposition) method. A pho-  is
composed of molybdenum silicide. That is, a gate toresist material is
applied on the undoped polycrys-  electrode 59 is composed of the central
gate member talline silicon film, and a patterning of the photoresist  59a
of molybdenum silicide and a pair of side gate materials is carried out to
obtain a photoresist mask-  30   members 59b of N-type polycrystalline
silicon doped ing pattern 41 on the undoped polycrystalline silicon  with
an N-type Impurity such as As, and the central film. Then, by using the
photoresist masking pattern  gate member 59a Is arranged between the side
gate 41 an etching process of the undoped polycrystalline  members 59b.
silicon film is performed by the RIE (reactive ion etch-  A method for
producing the MOSFET transistor ing) method to obtain an undoped
polycrystalline sil-  35  shown in Fig. 5 will now be described in detail
in con- icon gate electrode 23 on the gate oxide film 25.  nection with
Figs. 6a to 6d. In Fig. 4b, the photoresist masking pattern 41 is  In Fig.
6a, a field oxide film 53 is formed on a P- partially etched by the oxygen
plasma treatment to  type single crystal silicon semiconductor substrate
expose both sides of the gate electrode 23. By using  51, and a gate
insulating oxide film 51 is formed over a partially etched photoresist
masking pattern 43, As   40  the surface of the substrate 51 in the same
manner ions are implanted into the surface of the substrate 21  as the
first embodiment described above. Then, a including the gate electrode 23
under the condition  molybdenum silicide film (not shown) having a thick-
such as at acceleration energy of approximately 20  ness of approximately
500 nm (5000 A) and another keV with a dose of approximately 5x[err]  to
ob-  silicon oxide film (not shown) are consecutively de- tain side gate
members 23b of an N-type polycrystal-  45  posited on the entire surface of
the gate oxide film 51. line silicon in the gate electrode 23 and also
drain and  Then, by using a photoresist masking pattern (not source regions
27 and 29 of an N-type diffusion re-  shown) the silicon oxide film and the
molybdenum sil- gion in the surface area of the substrate 21 in the left
icide film are successively etched by the RIE method and right sides of the
gate electrode 3 at the same  to obtain a molybdenum silicide central gate
member time.                                         50  59a of a gate
electrode 59 with a silicon oxide film 57 In Fig. 4c, by using the masking
pattern 43, B ions  formed thereon. Then, by using the central gate mem-
are implanted into the surface of the substrate 21 in-  ber 59a with the
silicon oxide film 57 formed thereon cluding the gate electrode 23 underthe
relatively high  as a masking pattern, B ions are implanted into the energy
condition such as at acceleration energy of  surface of the substrate 21
under the energy condi- approximately 100 keV with dose of approximately
55  tion such as at acceleration energy of approximately 1x[err], and then,
after removing the masking   80 keV with a dose of approximately 8x[err]
and pattern 43, the obtained substrate 21 with the gate  are also implanted
into the surface of the substrate 21 electrode 23 is annealed at
approximately [err] in  under the energy condition such as at acceleration
4    



7                  EP0387722B1                     8 energy of
approximately 30 keV with a dose of ap-    In the transistor according to
the present inven- proximately 8x[err], and then the obtained sub-  tion,
relating to the current driving ability, it is approx- strate 51 with the
central gate member 59a is an-  imately equal to that of the conventional
one shown nealed at approximately [err]  in a lump annealing  in Fig. 2,
and is approximately 20% higher than that treatment to obtain P-type
impurity regions 61 having   5   of the conventional one shown in Fig. 1.
It is consid- a higher impurity concentration than that of the sub-  ered
that the increase of the current driving ability in strate 51 in the
surface area of the substrate 51 in the  the transistor of the present
invention is obtained by right and left sides of the central gate member
59a.  the carrier mobility increase caused by the decrease In Fig. 6b, an
N-type polycrystalline silicon film  of the electric field in the direction
perpendicular to (notshown) dopedwith an N-type impuritysuch asAs   10  the
substrate due to the drop of the impurity concen- is deposited on the
entire surface of the substrate 51  tration in the substrate. Therefore,
when the impurity and the central gate member 59a, and then the de-
concentration in the substrate must be increased as posited N-type
polycrystalline silicon film is partially  the miniaturization of the
device is advanced, since etched back by the RIE method to obtain the
N-type  the carrier mobility variation by the Coulomb scatter-
polycrystalline silicon side gate members 59b on the   15  Ing is to be
added, the current driving ability differ- gate oxide film 55 in
contactwith both the sides of the  ence will become more remarkable.
central gate member 59a.                             On the other hand, in
the transistor according to In Fig. 6c, by using the gate electrode 59 com-
the present Invention, the short channel effect is im- posed of the central
gate member 59a and the side  proved as compared with the conventional one
in- gate members 59b as a mask, As ions are implanted  20  cluding the
molybdenum silicide gate electrode, as into the surface of the substrate 51
under the condi-  shown in Fig. 2. The conventional transistor shown in
tion such as at acceleration energy of approximately  Fig. 2 can normally
operate until the channel length 30 keV with a dose of approximately
5x[err], and  is up to 0.7[err], butthe present transistors can normal-
then the lump annealing treatment is carried out to  lyoperate until the
channel length is upto 0.5[err]. This obtain drain and source regions 63
and 65 of an N-ty-  25  means that, even when the miniaturization of the
de- pe diffusion region in the surface areas of the left and  vice is
advanced, the punch-through phenomenon right P-type impurity regions 61.
can be effectively reduced by increasing the impurity In Fig. 6d, a silicon
oxide [err] surface protect-  concentration in the P-type impurity regions
31 or 81 Ing film 67 and aluminum wires 69 are formed in the  in the
preferred embodiments shown in Figs. 3 and 5. same manner as the first
embodiment described  30    In the transistor of the present invention, the
N- above, thereby obtaining the N-channel MOSFET    type polycrystalline
silicon side gate members can be transistor shown in Fig. 5.
formed in a self-aligned manner with respect to the In Fig. 7, there are
shown curves for representing  undoped polycrystalline silicon central gate
member, the relation between the threshold voltage and the  and hence
superior controllability and reproducibility impurity concentration of the
channel region of the   35  of such a gate electrode structure can be
obtained, two preferred embodiments described above in the  with the result
of the above described effects and ad- transistor according to the present
invention. It is  vantages. readily understood from Fig. 7 that the
threshold vol-  Further, the transistor of the present invention tage is
changed by a certain amount corresponding to  can be fabricated without
increasing the number of >   the work function difference depending on the
fact  40  the steps, as shown in Figs. 4 and 6, and the cost in- whether or
not the gate electrode contains the Impur-  crease for fabricating such a
transistor can be pre- ity. That is, the threshold voltage of the gate
electrode  vented. containing the impurity is restricted to a fairly low
val-  Also, the present invention can be applied to a P- ue as compared
with that of the containing no impur-  channel MOSFET transistor by
reversing the polarity ity.                                         45  of
the impurity to be doped into the substrate, the In the preferred
embodiments described above,  drain and source regions and the
polycrystalline sili- the threshold voltages in the regions under the
undop-  con and the polarity of the impurity regions formed in ed
polycrystalline silicon central gate member 23a or  the channel region. the
molybdenum silicide central gate member 59a      Although the central gate
member is formed by and under the N-type polycrystalline silicon side gate
50   the undoped polycrystalline silicon or the molybde- members 23b or 59b
were approximately 0.7 V and   num silicide in the preferred embodiments, a
material 0.4 V, respectively. Hence, in the channel region in  having a
work function between N-type and P-type the surface area of the substrate
between the drain  polycrystalline siliconscan be properly used with the
and source regions, the side regions adjacent to the  same effects. drain
and source regions under the side gate mem-  55  In thetransistorshown in
Fig. 4, in orderto reduce bers have a high impurity concentration than that
of  the junction resistance between the undoped poly- the substrate and a
lower threshold voltage than that  crystalline silicon central gate member
23a and the of the central region under the central gate member.  N-type
polycrystalline silicon side gate members 23b 5    



9                   EP 0 387 722 B1                 10 and a contact
resistance between these gate mem-            cating above the high
concentration chan- bers and a gate wiring, a silicide having a high
melting    nel region (31, 61) adjacent to the source point may be attached
on the gate electrode. In such        and drain regions, a case where
another material is present on a gate        - the central gate member
(23a, 59a) com- electrode, since the work function of the gate elec-   5
prising one of an undoped semiconductor trode can be determined by a
material in the gate ox-       film, a metal and a metallic silicide, ide
film side, the same effects and advantages as         - the side gate
members (23b, 59b) compris- those described above can be obtained.
ing a semiconductor film having a second As described above, according to
the present in-        conductivity type different from the first vention,
the channel region is composed of the differ-  10  conductivity type. ent
impurity concentration regions, and the threshold voltage of the high
impurity concentration region in  2. The transistor of claim 1, wherein the
high con- the channel region is lower than that of the low Impur-
centration channel regions (61, 31) extend in ity concentration region.
Accordingly, the extension   parts of the channel region, adjacent to the
of the depletion layer can be effectively controlled by   15  source and
drain regions (27,29,63,65) and right the high concentration region in the
channel region,   under the source and drain regions (27, 29, 63, and the
resistance in the high concentration region    65). can be reduced.
Further, by the low concentration re- gion in the channel region, the drop
of the carrier mo- bility and the increase of the back bias effect can be
20   Patentansprrlche prevented, thereby preventing the cause of the
punch-through phenomenon and the short channel      1. MOSFET-Transistor
mit effect. Therefore, according to the present invention,    - einem
Halbleitersubstrat (21,51) mit einem MOSFET transistors having quick
operativity and             ersten Leitfahigkeitstyp; high current driving
ability can be obtained.  25         - Source und Draingebieten
(27,29,63,65), die In einer bestimmten Entfernung vonein- ander beabstandet
in einem Oberflachen- Claims
gebiet des Substrats (21,25) gebildet sind; und 1.
AMOSFETtransistorcomprising:               30         - einer auf einer
Oberfliche des Substrats - a semiconductor substrate (21, 51) having
(21, 51) durch einen darauf gebildeten a first conductivity type;
Gateisolierfilm (25,55) zwischen den Sour- - source and drain regions (27,
29, 63, 65)          ce- und Draingebleten (27, 29, 63, 65) ge- formed at a
certain distance away from              bildeten Gateelektrode (23, 59a,
59b); each other in a surface area of the sub-  35      - einem in dem
Oberf[Achengebiet des Sub- strate (21, 25); and
strata zwischen den Source- und Drainge- - a gate electrode (23, 59a, 59b)
formed on           bleten angeordneten Kanalgebiet, weiches a surface of
the substrate (21, 51) through         aus Gebieten verschiedener
Konzentration a gate insulating film (25,55) formed there-        besteht,
wobei eine Schwellenspannung el- on between the source and drain regions
40        nes Kanalgebietes (31, 61) hoher Konzen- (27, 29, 63, 65),
tration niedriger ist als die eines Kanalge- - a channel region located In
the surface area        bietes nledriger Konzentration; of the substrate
between the source and        dadurch gekennizelchnet, daB drain regions
being composed of different         - die Gateelektrode (23,59a, 59b) aus
einem concentration regions, and a threshold vol-  45     zentralen
Gateteil (23a, 59a) besteht, das tage of a high concentration channel
region        In  einem   zentralen  Abschnitt  der (31,61) being lower
than that of a low con-         Gateelektrode   gebildet  ist,  sowie
centration channel region;                          Seitengateteilen (23b,
59b), die in beiden characterized in that
Seitenendabschnitten der Gateelektrode - the gate electrode (23, 59a, 59b)
is com-  50      gebildet sind, posed of a central gate member (23a, 59a)
- das zentrale Gateteil (23a, 59a) sich ober- formed in a central portion
of the gate elec-       halb des Kanalgebietes niedriger Konzen- trode and
side gate members (23b, 59b)              tration befindet, und die
Seitengateteile formed in both side end portions of the gate       (23b,
59b) sich oberhalb des Kanalgebietes electrode,
55           (31, 61) mit hoher Konzentration den Sour- - the central gate
member (23a, 59a) locating        ce- und Draingebleten benachbart befin-
above the low concentration channel region          den, and the side gate
members (23b, 59b) lo-          - das zentrale Gateteil (23a, 59a) einen
un- 6    



9                  EP 0 387 722 B1                 10 and a contact
resistance between these gate mem-          cating above the high
concentration chan- bers and a gate wiring, a silicide having a high
melting  nel region (31, 61) adjacent to the source point may be attached
on the gate electrode. In such      and drain regions, a case where another
material Is present on a gate       - the central gate member (23a, 59a)
com- electrode, since the work function of the gate elec-   5  prising one
of an undoped semiconductor trode can be determined by a material in the
gate ox-    film, a metal and a metallic silicide, ide film side, the same
effects and advantages as       - the side gate members (23b, 59b) compris-
those described above can be obtained.                   ing a
semiconductor film having a second As described above, according to the
present in-       conductivity type different from the first vention, the
channel region is composed of the differ-  10  conductivity type. ent
impurity concentration regions, and the threshold voltage of the high
impurity concentration region in  2. The transistor of claim 1, wherein the
high con- the channel region is lower than that of the low impur-
centration channel regions (61, 31) extend in ity concentration region.
Accordingly, the extension  parts of the channel region, adjacent to the of
the depletion layer can be effectively controlled by  15  source and drain
regions (27,29,63,65) and right the high concentration region in the
channel region,  under the source and drain regions (27, 29, 63, and the
resistance in the high concentration region  65). can be reduced. Further,
by the low concentration re- gion in the channel region, the drop of the
carrier mo- bility and the increase of the back bias effect can be  20
PatentansprOche prevented, thereby preventing the cause of the
punch-through phenomenon and the short channel    1. MOSFET-Transistor mit
effect. Therefore, according to the present invention,  - einem
Halbleitersubstrat (21,51) mit einem MOSFET transistors having quick
operativity and           ersten Leltfghlgkeitstyp; high current driving
ability can be obtained.  25       - Source- und Draingebieten
(27,29,63,65), die in einer bestimmten Entfernung vonein- ander beabstandet
in einem Oberfllchen- Claims
gebletdes Substrats (21, 25) gebildet sind; und 1. A MOSFET transistor,
comprising:          30         - einer auf einer Oberflache des Substrats
- a semiconductor substrate (21, 51) having         (21, 51) durch einen
darauf gebildeten a first conductivity type;
Gateisolierfilm (25, 55) zwischen den Sour- - source and drain regions (27,
29, 63, 65)         ce- und Draingebleten (27, 29, 63, 65) ge- formed at a
certain distance away from            bildeten Gateelektrode (23, 59a,
59b); each other in a surface area of the sub-  35    - einem in dem
Oberfllchengebiet des Sub- strate (21, 25); and
strats zwischen den Source und Drainge- - a gate electrode (23, 59a, 59b)
formed on         bleten angeordneten Kanalgebiet, watches a surface of the
substrate. (21, 51) through      aus Gebieten verschiedener Konzentration a
gate insulating film (25, 55) formed there-     besteht, wobei eine
Schwellenspannung el- on between the source and drain regions  40       nes
Kanalgebletes (31, 61) hoher Konzen- (27,29, 63, 65),
tration niedriger ist als die eines Kanalge- - a channel region located In
the surface area      bietes niedriger Konzentration; of the substrate
between the source and      dadurch gokennzetchnot, dal drain regions being
composed of different       - die Gateelektrode (23, 59a, 59b) aus einem
concentration regions, and a threshold vol-  45   zentralen Gateteil (23a,
59a) bestsht, das tage of a high concentration channel region       In
einem   zentralen  Abschnitt  der (31, 61) being lower than that of a low
con-      Gateelektrode   gebildet  ist,  sowie centration channel region;
Seitengatetellen (23b, 59b), die In beiden characterized in that
Seitenendabschnitten der Gateelektrode - the gate electrode (23, 59a, 59b)
is com-  50     gebildet sind, posed of a central gate member (23a, 59a)
- das zentrale Gateteil (23a, 59a) sich ober- formed in a central portion
of the gate elec-     halb des Kanalgebietes niedriger Konzen- trode and
side gate members (23b, 59b)           tration befindet, und die
Seitengateteile formed in both side end portions of the gate      (23b,
59b) sich oberhalb des Kanalgebietes electrode,
55           (31, 61) mit hoher Konzentration den Sour- -
thecentralgatemember(23a,59a)locating             ce- und Draingebieten
benachbart befin- above the low concentration channel region        den,
and the side gate members (23b, 59b) lo-        - das zentrale Gateteil
(23a, 59a) einen un- 6    
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Halbleitertilm, ein Metall oder ein      ayant un second type de
conductivit6 diffe- metallisches Silkzid umfaeSt,                      rent
du premier type de conductivit6. - -       - wobel die Seitengateteile
(23b, 59b) elnen Halbleiterfilm mit elnem zweiten, von dem  2. Transistor
selon la revendbcation 1, dans lequel ersten  Leitfahigkeitstyp
verschledenen   5   les reglons de canal a concentration 6lev6e (61,
LeltfahIgkeitstyp umfassen.                    31) s'6tendent dans des
parties de la region de canal, contiguls aux regions de source et de 2.
Transistor nach Anspruch 1, dadurch gekenn-         drain (27, 29, 63, 65)
et directement sous les re- zeichnet, dag sich die Kanalgebiete (61, 31)
ho-   gions de source et de drain (27, 29, 63, 65). her Konzentration in
Teile des Kanalgebiets or-  10 strecken, neben den Source- und
Draingebieten (27, 29, 63, 65) und dIrekt unter den Source- und
Draingebieten (27, 29, 63, 65). 15 Revendicatlons 1. Transistor a effet de
champ MOS, comprenant: - un substrat semi-conducteur (21, 51) pre- sentant
un premier type de conductivit6,    20 - des r6gions de source et de drain
(27, 29, 63, 65) form6es A une certaine distance lune de l'autre dans une
zone de surface du substrat (21, 25), et - une electrode de grille (23,
59a, 59b) for-  25 mee sur une surface du substrat (21, 51) par
l'intbrm6diaire d'un film isolant de grille (25, 55) forme sur cello-cl
entre lee regions de source et de drain (27, 29, 63, 65), - une r6gion de
canal situ6e dans la zone de   30 surface du substrat entre les regions de
source et de drain qui est constitu6e de re- gions de concentration
diffrente , et une tension de seuil de la reglon de canal A concentration
elev6e (31, 61) qui est inf6-  35 rieure A cello d'une region de canal a
falble concentration, caracterise en co quo - I'electrode de grille
(23,59a, 59b) est cons- tituee d'un element de grille central (23a,  4o
59a) forme dans une partle centrale de l'electrode de grille et delements
de grille lateraux (23b, 59b) formes sur les deux par- ties d'extremiths
laterales de l'electrode de grille,                               45 -
Il'e6ment de grille central (23a, 59a) se trouve au-dessus de la r6glon de
canal a falble concentration et los elements de gril- le lat6raux (23b,
59b) so trouvent au-des- sue de la region de canal A concentration   5o
elevee (31, 61) contigue aux r6gions de source et de drain, - I'element de
grille central (23a, 59a) comprend soit un film semi-conductsur non dope,
solt un metal, soit un siliciure metalli-  55 que, - lea elements de grille
lateraux (23b, 59b) comprennent un film semi-conducteur 7    


