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comprising an impurity doped region facing the sub- region, and a low
density impurity doped layer, which This invention relates to a
semi-conductor de-  hasafirstportionfacingthesub-regionandasecond vice.
portion adjacent to the gate electrode, the width of the One form of
conventional MIS semi-conductor   5   first portion of the low density
Impurity doped layer device will be described firstwith reference to
Figures  being less than the width of the second portion of the 8 (a) and 8
(b), which are sectional and plan views, re-  low density Impurity doped
layer, and said impurity spectively, of such a device. As shown, a P-type
sill-  doped region having a lower withstand voltage than con substrate 801
has N-type diffusion layers, acting  said second portion of the low density
Impurity re- as a drain 802 and a source 803, formed in the sur-  10  gion.
face thereof. A gate electrode 804 is formed across   According to a second
aspect of the present in- the drain 802 and the source 803. A P-type high
den-  vention, there is provided a MIS semi-conductor de- sity diffusion
layer 805 (hereinafter referred to as a  vice which Includes a drain (102,
106; 302, 306; 402, sub-region) is provided for establishing the potential
406) formed in a surface of a semi-conductor sub- of the P-type substrate
801. The prior art gives no   15  strate  (101) adjacent to  a  gate
electrode particular consideration as to the disposition of this P-  (1 04;
304;404); a sub-region (105; 305; 405) formed in type high density
diffusion layer 805.             the surface of the semi-conductor
substrate, the sub- in another conventional semi-conductor device  region
comprising a diffusion layer having the same having a plurality of gate
electrodes 904 arranged as  conductivity type as and a higher Impurity
density shown In Figure 9 across source and drain regions  20  than the
substrate; said drain comprising an impurity 902, 903, P" diffusion layers
905 for establishing the  doped region facing the sub-region, a low density
im- potential of the substrate are formed between N+ dif-  purity doped
layer (106), which has a f irst portion fac- fusion layers providing the
source regions 903.    ing the sub-region and a second portion adjacent to
With the foregoing transistor configurations,   the gate electrode, the
impurity density of the first however, if an over load voltage is imposed
or if there  25  portion of the low density impurity doped layer being Is a
surge of static electricity, there is a tendency for  higher than the
Impurity density of the second portion the diffusion layer providing the
drain to break down  of the low density impurity doped layer, and said im-
(the Initial point of breakdown is the gate edge of the  purity doped layer
having a lower withstand voltage drain) and, successively, for a parasitic
bi-polar tran-  than said second portion of the low density impurity sistor
formed through the drain-substrate-source to  30  doped layer. turn on,
leading to permanent destruction. Such a     According to a third aspect of
the present inven- tendency is particularly severe in the case of N-chan-
tion, there is provided a MIS semi-conductor device nel transistors.
which includes a drain (102, 106; 302, 306; 402,406) A known so called
high-withstand-voltage tran-  formed in a surface of a semi-conductor
substrate sistorworkable even at high voltages is shown in Fig-  35  (101)
adjacent to a gate electrode (104;304;404); a ure 10 and has a drain
composed ofa high density dif-  sub-region (105; 305; 405) formed in the
surface of fusion layer 1002 and a low density diffusion layer  the
semi-conductor substrate, the sub-region com- 1006. This type of transistor
also has a strong tenden-  prising a first diffusion layer having the same
conduc- cy to be destroyed If exposed to an excess voltage.  tiviy type as
and a higher impurity density than the DE-A-3 408 285 describes a MOSFET
which is  40  substrate; said drain comprising an impurity doped protected
from an overload voltage applied to the  region facing the sub-region
(105), and a portion drain (or source). A portion of the drain region
remote  (106) adjacent to the gate electrode, said impurity from the
channel is adjacent to a further region hav-  doped region having a lower
withstand voltage than ing the same conductivity type as the substrate. The
a portion of the drain adjacent to the gate electrode, pn-junction between
the drain and the further region   45  characterised in that the sub-region
further compris- has a breakdown voltage which can be adjusted by   es a
second diffusion layer (701) having the same implanting impurities into the
further region.     conductivity type as and a lower impurity density than
The present Invention seeks to provide a semi-  the first diffusion layer,
the second diffusion layer be- conductor device which obviates or mitigates
the   ing arranged so as at least partly to adjoin or overlap above
problems.                               50  the part of the drain facing
the sub-region. According to a first aspect of the invention, there  The
invention will be described further, by way of is provided a MIS
semiconductor device which In-   example, with reference to the
accompanying draw- cludes a drain formed in a surface of a semi-      Ings,
in which:- conductor substrate adjacent to a gate electrode; a    Figures
1(a) and 1(b) are a sectional view and a sub-region formed in the surface
of the semiconduc-  55  plan view, respectively, showing a main portion of
tor substrate, the sub-region comprising a diffusion  a first example of a
MIS semi-conductor device; layer having the same conductivity type as and a
Figure 2 is a diagram showing the correlation be- higher impurity density
than the substrate; said drain  tween the width of an N- layer formed
between a 2 



3                  EP 0 356 062 B1                 4 drain and a sub-region
of the semi-conductor de-  al and so the breakdown does not lead to
permanent vice, the distance between the N layer and the  destruction of
the transistor. sub-region, and the withstand voltage between     Figure 3
shows a transistor device having two the drain and the sub-region;
gate electrodes. Although this device includes only Figures 3 and 4 are
plan views showing a further   5   two gate electrodes, the same results
can be ob- semi-conductor device H;                       tained in a
device with three or more gate electrodes Figures 5, 6 and 7 are sectional
views showing  byrepeatingthearrangementshown. Inthisinstance,
modifications according to the invention of the  a sub-region 305 confronts
a drain N- layer 306 at a semi-conductor device shown in Figure 1;
side surface of the drain. The relationship between Figures 8 (a) and 8 (b)
are a sectional view and   io  the withstand voltage and the
parameterderived from a plan view, respectively, showing a conventional
the width 307 and the distance 308 is identical with device; and
that obtained from the semi-conductor device of Fig- Figures 9 and 10 are a
plan view and a sectional  ure 1. Thus, by appropriately setting the
distance 308, view, respectively, showing further conventional  It Is
possible to ensure that the withstand voltage be- devices.
15  tween the drain and the sub-region is lower than the Referring
initially to Figures 1 (a) and 1 (b), an  withstand voltage at the gate
edge of the drain. MIS semi-conductor device has a P-type silicon sub-  The
embodiment shown in Figure 3 sometimes strate 101 having formed in the
surface thereof a  suffers from the drawback that it cannot absorb the
drain composed of an N-type high density diffusion  breakdown current
sufficiently because the drain layer 102 and an N-type low density
diffusion layer  20  confronts the sub-region 305 only at its side surface.
106 (hereinafter referred to as an N- layer), which is  However, a
modification of this embodiment shown in provided for the purpose of
enhancing the withstand  Figure 4 overcomes this problem in that a diode
hav- voltage characteristics of the device. An N-type high  ing the same
configuration as that of the drain is density diffusion layer 103 acting as
a source and a  formed in an area outside the transistor, this diode be-
gate or channel electrode 104 are also provided. A P-  25  ing connected
with the drain and a sub-region being type high density diffusion layer 105
(hereinafter re-  formed which confronts the diode, whereby the ferred to
as a sub-region) having a higher impurity  breakdown current can be
absorbed sufficiently. density than the substrate is disposed so as to sur-
More especially, the modification of Figure 4 fea- round a portion of the
drain apart from a gate edge  tures a drain high density diffusion layer
402, a diode thereof. (it should be noted that the sub-region 105 is  30
high density diffusion layer 407, a drain low density not necessarily
required to cover the side surface of  diffusion layer 406, a diode low
density diffusion lay- the drain).                                       er
408, and a P+ diffusion layer 405 providing a sub- To examine the withstand
voltage characteristics  region. The withstand voltage of the diode is set
to be of the device, the withstand voltage between the drain  lower than
the withstand voltage at the gate edge of and the sub-region 105 is
evaluated in dependence   35  the drain by appropriate selection of the
width 410 of upon a parameter which is derived from the distance  the N-
layer 408 and the distance 409 between the N- 108 between the N- layer 106
and the sub-region 105  layer 408 and the sub-region 405. Since the drain
divided by the width 107 of a portion of the N- layer  high density
diffusion layer 402 is connected with the 106 that confronts the sub-region
105. The results  diode high density diffusion layer 407 as illustrated are
shown in Figure 2. Here, the value of the parame-  40  by a solid line 412,
an excess voltage imposed on the ter, which is the distance 108 divided by
the width 107,  drain is transmitted also to the diode, and thus can be is
set such that the withstand voltage between the  absorbed efficiently by
the sub-region. it should be drain and the sub-region 105 is lower than the
with-  noted that the width 411 of the Nlayer40 at the side stand voltage
at the gate edge of the drain (i.e. in this  surface of the drain may be
larger than the width 410 embodiment, the parameter is set to be less than
2).  45  of the diffusion layer 408. In this way, since the withstand
voltage between  In general, the portion of the N- layer confronting the
drain and the sub-region 105 is less than the with-  the sub-region is
formed so as to have the same width stand voltage at the gate edge of the
drain, when ex-  as the portion of the N- layer on the gate or channel
cessive voltage or static electricity are imposed,  side. However, in a
modification according to the breakdown occurs initially in between the
drain and   50  present invention of the Figure 1 embodiment shown the
sub-region 105, and the breakdown current is ab-  in Figure 5, other
possibilities for the width 501 of the sorbed efficiently into the
sub-region 105 because It  N- layer 106 confronting the sub-region 105 and
the is formed from the P+ type high density impurity layer.  width 502 of
the N- layer on the side of the gate 104 Since such breakdown merely
features the break-   are considered. The layer 106 is an off-set layer as
is down of a diode, permanent destruction is largely  55   well known In
the art, and so a depletion layerspreads avoided. Further, since no
breakdown occurs at the  into this layer 106 when a voltage is imposed.
This is 



gate edge, a parasitic bi-polar transistor as described  also true for the
portion 504 of the layer 106 confront- above in relation to the prior art
is not made operation-  ing the sub-region 105, the depletion layer
spreading 3    5                  EP0356062B1                     6 into
the portion 504 being identical in width with that  gion (105) and a second
portion adjacent to the spreading into the remainder of the layer 106.
Thus,  gate electrode, the width (501) of the first portion by making the
width 501 of the portion 504 of the N-  of the low density impurity doped
layer being less layer 106 confronting the sub-region 105 smaller than
than the width (502) of the second portion of the the width 502 of the N-
layer 106 on the gate side, it  5  low density Impurity doped layer, and
said impur- is possible to lower the withstand voltage between the  ity
doped region (102) having a lower withstand drain and the sub-region below
the withstand voltage  voltage than said second portion of the low den- at
the gate edge of the drain. it has been found that  sity impurity doped
layer. by using this method, that is by making the width 501 of the W layer
106 confronting the sub-region 105   10  2. A MIS semi-conductor device
which includes a less than the width 502 of the N layer 106 on the gate
drain (102, 106; 302, 306; 402, 406) formed in a side, the same results as
above can be obtained even  surface of a semiconductor substrate (101) ad-
where the distance from the N- layer portion 504 to  jacent to a gate
electrode (104;304;404); a sub- the sub-region 105 is somewhat long.
region (105; 305; 405) formed in the surface of in the modification
according to the invention   15  the semi-conductor substrate, the
sub-region shown in Figure 6, the impurity density of a portion  comprising
a diffusion layer having the same 601 of the drain N- layer 106 confronting
the sub-re-  conductivity type as and a higher impurity densi- gion 105 is
made higher than that of the drain N-layer  ty than the substrate; said
drain comprising an 106 on the gate side for the purpose of lowering the
impurity doped region (102) facing the sub-re- withstand voltage between
the drain and the sub-re-  20  gion, and a low density impurity doped layer
gion below the withstand voltage at the gate edge of  (106), which has a
first portion facing the sub-re- the drain. Using this method, the same
effect as     gion (105) and a second portion adjacent to the above may be
obtained. In a further modification ac-  gate electrode, the impurity
density of the first cording to the invention shown in Figure 7, a P-type
portion of the low density impurity doped layer low density diffusion layer
701 is formed contiguous  25  being higher than the impurity density of the
sec- with the sub-region 105 and so as to adjoin or overlap  ond portion of
the low density impurity doped lay- the N  layer 106 confronting the
sub-region for the  er, and said impurity doped region having a lower
purpose of making the withstand voltage between the  withstand voltage than
said second portion of the drain and the sub-region lowerthan the withstand
vol-  low density impurity doped layer. tage at the gate edge of the drain.
in this embodiment,  30 it is possible to set the withstand voltage between
the  3. A MIS semi-conductor device which includes a drain and the
sub-region freely by regulating the im-  drain (102, 106; 302, 306; 402,
406) formed in a purity density of the layer 701.
surface of a semi-conductor substrate (101) ad- As described above,
according to the present in-  jacent to a gate electrode (104;304;404); a
sub- vention the sub-region is formed in the vicinity of the   35  region
(105; 305; 405) formed in the surface of drain of the transistor, and the
withstand voltage be-  the semi-conductor substrate, the sub-region tween
the drain and the sub-region is made lower     comprising a first diffusion
layer (105) having the than the withstand voltage on the gate or channel
side  same conductivity type as and a higher impurity of the drain. As a
result, there is provided an MIS tran-  density than the substrate; said
drain comprising sistor which need not suffer permanent destruction   40
an impurity doped region (102) facing the sub-re- even if an excess voltage
or static electricity is im-  gion (105), and a portion (106) adjacent to
the posed.                                               gate electrode,
said impurity doped region hav- ing a lower withstand voltage than said
portion of the drain adjacent to the gate electrode, charac- Claims
45      terised in that the sub-region further comprises a second diffusion
layer (701) having the same 1. A MIS semi-conductor device which includes a
conductivity type as and a lower impurity density drain (102, 106; 302,
306; 402, 406) formed in a  than the first diffusion layer (105), the
second surface of a semi-conductor substrate (101) ad-   diffusion layer
(701) being arranged so as at jacent to a gate electrode (104;304;404); a
sub-  5o  least partly to adjoin or overlap the part of the region (105;
305; 405) formed in the surface of   drain (106) facing the sub-region. the
semi-conductor substrate, the sub-region comprising a diffusion layer
having the same 



conductivity type as and a higher impurity densi-  Patentanspr Ache ty than
the substrate; said drain comprising an  55 impurity doped region (102)
facing the sub-re-  1. MIS-Halbleierbauteil, umfassend ein Drain (102,
glon, and a low density Impurity doped layer      106; 302, 306; 402; 406),
watches In einer Ober- (106), which has a first portion facing the sub-re-
flAche sines Halbleitersubstrats (101) benach- 4    5                  EP 0
356 062 B1                 6 into the portion 504 being identical In width
with that  glon (105) and a second portion adjacent to the spreading into
the remainder of the layer 106. Thus,  gate electrode, the width (501) of
the first portion by making the width 501 of the portion 504 of the N-  of
the low density Impurity doped layer being less layer 106 confronting the
sub-region 105 smaller than  than the width (502) of the second portion of
the the width 502 of the N- layer 106 on the gate side, it   s  low density
impurity doped layer, and said impur- is possible to lower the withstand
voltage between the  ity doped region (102) having a lower withstand drain
and the sub-region below the withstand voltage  voltage than said second
portion of the low den- at the gate edge of the drain. It has been found
that  sity Impurity doped layer. by using this method, that is by making
the width 501 of the N- layer 106 confronting the sub-region 105  lo  2. A
MIS semi-conductor device which Includes a less than the width 502 of the
N- layer 106 on the gate  drain (102, 106; 302, 306; 402, 406) formed in a
side, the same results as above can be obtained even  surface of a
semi-conductor substrate (101) ad- where the distance from the N- layer
portion 504 to  jacent to a gate electrode (104;304;404); a sub- the
sub-region 105 Is somewhat long.                  region (105; 305; 405)
formed in the surface of In the modification according to the invention
15  the semi-conductor substrate, the sub-region shown in Figure 6, the
impurity density of a portion  comprising a diffusion layer having the same
601 of the drain N- layer 106 confronting the sub-re-  conductivity type as
and a higher Impurity densi- gion 105 is made higher than that of the drain
N- layer  ty than the substrate; said drain comprising an 106 on the gate
side for the purpose of lowering the  Impurity doped region (102) facing
the sub-re- withstand voltage between the drain and the sub-re-  20  gion,
and a low density impurity doped layer gion below the withstand voltage at
the gate edge of  (106), which has a first portion facing the sub-re- the
drain. Using this method, the same effect as     glon (105) and a second
portion adjacent to the above may be obtained. In a further modification
ac-  gate electrode, the Impurity density of the first cording to the
Invention shown in Figure 7, a P-type  portion of the low density impurity
doped layer low density diffusion layer 701 is formed contiguous  25  being
higherthan the Impurity density of the sec- with the sub-region 105 and so
as to adjoin or overlap  ond portion of the low density impurity doped lay-
the N- layer 106 confronting the sub-region for the  er, and said impurity
doped region having a lower purpose of making the withstand voltage between
the  withstand voltage than said second portion of the drain and the
sub-region lower than the withstand vol-  low density impurity doped layer.
tage at the gate edge of the drain. In this embodiment,  30 it is possible
to set the withstand voltage between the  3. A MIS semi-conductor device
which includes a drain and the sub-region freely by regulating the im-
drain (102, 106; 302, 306; 402, 406) formed in a purity density of the
layer 701.                     surface of a semi-conductor substrate (101)
ad- As described above, according to the present in-  jacent to a gate
electrode (104;304;404); a sub- vention the sub-region is formed In the
vicinity of.the   35  region (105; 305; 405) formed in the surface of drain
of the transistor, and the withstand voltage be-  the semi-conductor
substrate, the sub-region tween the drain and the sub-region is made lower
comprising a first diffusion layer (105) having the than the withstand
voltage on the gate or channel side  same conductivity type as and a higher
Impurity of the drain. As a result, there is provided an MIS tran-  density
than the substrate; said drain comprising sistor which need not suffer
permanent destruction   40  an impurity doped region (102) facing the
sub-re- even if an excess voltage or static electricity is irm-  gion
(105), and a portion (106) adjacent to the posed,              --
gate electrode, said impurity doped region hav- ing a lower withstand
voltage than said portion of the drain adjacent to the gate electrode,
charac- Claims                                       45      ternsed in
that the sub-region further comprises a second diffusion layer (701) having
the same 1. A MIS semi-conductor device which Includes a      conductivity
type as and a lower impurity density drain (102, 106; 302, 306; 402, 406)
formed in a  than the first diffusion layer (105), the second surface of a
semi-conductor substrate (101) ad-   diffusion layer (701) being arranged
so as at jacent to a gate electrode (1 04;304;404); a sub-  5o  least
partly to adjoin or overlap the part of the 



region (105; 305; 405) formed In the surface of   drain (106) facing the
sub-region. the semi-conductor substrate, the sub-region comprising a
diffusion layer having the same conductivity type as and a higher impurity
densi-  PatentansprGOche ty than the substrate; said drain comprising an
55 impurity doped region (102) facing the sub-re-  1.
MIS-Halbleiterbauteil,umfassendemnDrain(102, gion, and a low density
impurity doped layer      106; 302, 306; 402; 406), welches in einer Ober-
(106), which has a first portion facing the sub-re-  flache sines
Halbleitersubstrats (101) benach- 4        _     - C 1111111111111 N 1 1
7                   EP 0 356 062 B1                 8 bart einer
Gate-Elektrode (104; 304; 404) gebil-   fremdstoffdoterten Bereich (102)
umfaSt, wel- dot ist einen Unterbereich (105; 305; 405), wel-   cher dem
Unterbereich (105) gegenflberliegt, so- char In der Oberflache des
Halbleitersubstrats     wie olenn Abschnitt (106), welcher der Gate-
gebildet Ist, wobel der Unterbereich sine Dlffusl-  Elektrode benachbart
lbt, woboi der fremdstoff- onsschicht des gleichen Leitungstyps wie und mit
5  dotierte Bereich eine geringere Spannungsfo- einer hoheren
Fremdatoffdichte als das Substrat    stigkelt als der der Gat-Elektrode
benachbarte umfait, wobei das Drain einen fremdstoffdotier-    Abschnitt
des Drains aufwelst, dadurch gekenn- ten Bereich (102) umfalt welcher dam
Unterbe-      zeichnet daS der Untarbereich fernereine zweite reich
gegenfiberliegt, sowie sine mit geringer     Diffuslonsschicht (701) des
gleichen Leitungs- Fremdstoffdichte dotlerte Schicht (106), welche   10
typs wie und mit einer geringeren Fremdstoff- einen ersten dem Unterbereich
(105) gegen~ber-     dichte als die erste Diffusionsschicht (105) urn-
liegenden Abschnitt sowie minen zweitsn der        falt, wobel die zwelte
Dlffusionsschicht (701) Gatb-Elektrode benachbarten Abschnitt auf-
derart angeordnet ist, dag ale wenigsetns tellwel- weist, wobei die Brelte
(501) des erstan Ab-       so an den dem Unterbereich gegenflberliegen-
schnitts der mitgeringer Framdstoffdichtb dotler-  15  den Tell des Drains
(106) angrenzt oder diesen tan Schicht Ideiner ist als die Breite (502) des
Gberlappt. zwelten Abschnitts der mit geringer Fremdstoff- dlchte dotierten
Schicht, und wobei der fremd- stoffdotierte Bereich (102) esne geringere
Span-  Rovendicatlons nungsfestigkelt aufwelst ale der zweite Abschnitt  20
Kj      der mit geringer Fremdstoffdlchtb dotierten     1. Dispositif
semi-conducteur MIS qui comprend un Schicht.
drain (102,106;302,306;402,408)forme dans une surface d'un substrat
seml-conductsur (101) ad- 2. MIS-Halbleiterbautell umfassend sin Drain
(102,    jacent a une 6lectrode de grille (104;304;404); 106; 302, 306;
402; 406), welches in elner Ober-  25  une sous-region (105;305;405) formea
dans la flache sines Halbleitersubstrats (101) benach-     surface du
substrat semi-conducteur, la sous- bart elner Gatb-Elektrode (104; 304;
404) gebil-   region comprenant une couche obtenue par dif- det ist; eanen
Untbrbereich (105; 305; 405), wel-  fusion ayant Is meme type de
conductivit6 et une char in der Oberflacho das Halbleltersubstrats
densite d'impuratis plus 6levee quo Is substrat; gebildet let, wobol der
Untbrboreich alna Dlffusi-  30  lWdit drain comprenant une region (102)
dopie onsschichtdes gleichen Leitungstypswieund mit      d'impuretes en
face de la sous-reglon, et une einer h8horen FremdstoffdIchte als das
Substrat    couche dopee d'impuretes de basse densite umfa~t, wobel das
Drain elnen fremdstoffdotler-    (106), qul a une premibre partie en face
de la ten Bereich (102) umfalt, waecher dam Unterbe-     sous-reglon (105)
et une seconde partle adjacen- reich gogenulberilegt, sowle elne mit
geringer  35  to A le6lectrode de grille, la largeur (501) de la pre-
Fremdstoffdlchte dotilrte Schicht (106), welche    minre partie de la
couche dopes d'impuretes de alnen ersten dam Unterbereich (105) gogenfiber-
basse densite etant Inferieure a la largeur (502) liegenden Abschnitt sowie
eanen zweltn der        de la seconds partile de la couche dopee drlmpu-
Gat-Elektrode benachbariln Abschnitt auf-          retes de basms donsit6,
et ladits region (102) do- waist, woboi die Fremdstoffdichtb dos arstan Ab-
40  pie d'impuretes ayant une tension de maintien schnitts der mitgeringer
Fremdstoffdichtb dotier-  plus basso qua laditb seconds partie de la cou-
ten Schicht hoher It als die Fremdstoffdichte des  che dopie d'impuretis de
basso densiti. zweiten AbschnItts der mit gerInger Fremdstoff- dlchte
dotierton Schicht, und wobol der fremd-  2. Dispositif semi-conductbur MIS
qul comprend un stoffdotieril Bereich sine geringore Spannungs-  45  drain
(1 02,106;302,306;402,408) forme dans una festigkelt aufweist als der
zweite Abschnitt der   surface d'un substrat semi-conducteur (101) ad- 



mit geringer Fremdstoffdlchtb dotierien Schicht.  jacent A une electrode de
grille (104;304;404); uno sous-reglon (105;305;405) formee dans la 3.
MIS-Halbleibtrbauteli umfassend sin Drain (102,     surface du substrat
semi-conducteur, la sous- 106; 302, 306; 402; 408), waiches in eaner Ober-
5o  reglon comprenant une couche obtbnue par dif- flache sines
Halbleitersubstrats (101) benach-     fusion ayant a mime type de
conductiviti at une bart ainer Gate-Eloktrodo (104; 304; 404) gobil-
donsite d'lmpuretis plus elevee quo le substrat; det ist; eonen
Unterberelch (105; 305; 405), wel-  ledit drain comprenant une region dopee
d'impu- char in der Oberflache des Halbleitersubstrats     retis (102) en
face de la sous-region et une cou- gebildet ist, wobel der Untbrborelch
sine orate  5s  che dopee d'Impuretes de basso densite (106),
Dlffusionsschicht (105) des gloichon Leitungs-     qui a une premiere
partile en face de la sous- type wie und mit einer h8heren Fremdstoffdichte
regbon (105) at une seconde partle adjacentb A als das Substrat umfaSt,
wobel das Drain eonen     1loectrode de grille la densite d'impuretes de la
5    _                         __ :   HIJ 1111111111 11 1111111111111    9
EP0356062B1                    10 premibre partie de la couche dop6e
d'impuret6s de basso densite 6tant plus elev6e qus la densite d'impuretes
de la seconde partie de la couche dop6e d'lmpuretes de basse densite, et
laditb r6- gion dop6e d'impuret6s ayant une tonsion de   5 maintien plus
basse que ladito seconds partle de la couche dop6e d'impuretes de basse
densite. 3. Dispositif semi-conductour MIS qui comprend un drain (102,1 06;
302,306;402,406) forme dans une  1o surface d'un substrat semi-conductbur
(101) ad- jacent A une 6lectrode de grille (104;304;404); une sous-region
(105;305;405) form6e dans la surface du substrat semi-conducteur, ia sous-
region comprenant une premibre couche obtonue   16 par diffusion (105)
ayant le mlme type de conductivit6 et une densite d'impuretes plus 6le- v6e
que le substrat; ledit drain comprenant une region dop6e d'impuretes (102)
en face de la sous-region (105), et une partle (106) adjacentb  20 A
l'electrodedegrille, ladito r6glon dopee d'impu- retes ayant un voltage de
maintien plus bas que laditb partle du drain adjacente A l'6lectrode de
grille, caracterise en ce que la sous-r6gion comprend de plus une seconde
couche obtonue  25 par diffusion (701) ayant le mlme type de conductivlt6
et une densit6 d'impuretes plus bas- se quo la premibre couche obtonue par
diffusion (105), la secondo couche obtbnue par diffusion (701) etant
disposee de tile manibre A Wte au  30 moins partiellement Jointive ou A
chevaucher le drain(106) en face de la sous-region. 35 40 45 50 6    


