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ing section 4, there is deposited a light-transmissible forward electrode
14 all over the overflow control re- This invention relates generally to a
solid state  glon 7 and the overflow drain region 8. imager device
constructed by charge transfer devic-     The transfer control electrode 13
and the forward es (CTD), and more particularly to a solid state im-   5
electrode 14 can be formed of e.g. a polycrystalline ager device of this
kind which has a light receiving  silicon layer. The surface of the device
except forthe area formed of a so-called buried channel MOS struc-  light
receiving section 4 is covered with a light shield- ture (the MOS structure
designates a stacking struc-  ing member which is not shown in Fig. 1.
Further, on ture of the form: semiconductor layer - dielectric layer  the
surfaces of the respective electrodes, e.g. the - conduction layer) to
thereby form a charge storage   10  transfer control electrode 13 arranged
below the for- layer on the surface thereof.                        ward
electrode 14, there is coated an insulating layer In an interline transfer
CTD type solid state Im-  15 made of e.g. [err] or the like thereby to
insulate the ager device, a remarkable reduction in dark current
respective electrodes electrically from one another. can be expected to be
caused by a current generated     In the construction described above, a
predeter- on the surface of the device by forming a light receiv-  15
mined negative voltage is applied to the forward elec- ing section of a
buried channel MOS structure to    trode 14 to form a storage layer for
positive charges thereby operate the device under conditions that a   In
the light receiving area 6 at Its surface, so that a pinning, i.e. a charge
storage layer is formed over the  buried channel is formed from the surface
of the area surface thereof.                                     8 to its
inside. Since the voltage actually applied tothe Fig. 1 shows a
cross-sectional view ofa main por-  20  forward electrode 14 is limited by
the voltage which tion of such a solid state imager device which is main-
the material will withstand and so on, the lowest po- ly formed of a
silicon semiconductor substrate 1 in  tential point in the buried channel
Is at most several which on a substrate forming a p-type region 2 there
volts. When charges, that Is, electrons, generated by is formed an n-type
semiconductor layer 3. On a ma-  received light are accumulated in this
storage layer, jor surface 1a of the substrate I at theside where the   25
the thickness of a depletion layer produced below the semiconductor layer3
is provided, there are provided  light receiving area 6 is actually at most
2 - 3 [err]. On with a light receiving section 4, a charge transfer sec-
the other hand, disturbance or a so-called smear in a tion 5, i.e. vertical
shift register arranged at every  picked-up Image, caused by the signal
charge flowing vertical line, horizontal shift register, not shown In the
from Inside the substrate Into another light receiving drawing, and so on.
30   area 6 or the charge transfer region 10 of the vertical The light
receiving section 4 is formed of the n-ty-  shift register section 5
depends on the thickness of pe semiconductor layer 3 itself and is composed
of a  the depletion layer below the light receiving area 6 as light
receiving area 6 which is sectioned by a plurality  described above. To be
specific, the smear becomes of channel stop regions, not shown,
larger as the thickness of the depletion layer becomes arranged in the
horizontal and vertical directions. Fur-  35  thinner. In general, a
depletion layer having a thick- ther, an n-type overflow drain area or
region 8 is ar-  ness of only2 - 3 [err] Is not sufficient to prevent smear
ranged adjacent to the light receiving area 6 through  from occurring. a
p-type overflow control area or region 7.             GB-A-2,007,937
discloses a solid state image The vertical shift register section 5 is
formed of  sensorsimilarto that described with reference to Fig- an n-type
charge transfer region 10 formed on a p-ty-  40   ure I and suffers from
the same disadvantage. pe well region 9 which Is selectively formed on the
Incidentally, a pinning MOS type CCD imagerde- semiconductor layer 3.
vice which has a charge storage layerformed overthe Overthe majorsurface la
ofthe substrate 1, there  surface thereof is disclosed e.g. by a collection
of pa- is also deposited a light-transmissible dielectric layer  pers
presented at '84 National Conference of the In- 11, e.g. [err] or the like.
45  stitute of Television Engineers of Japan, on pages 41 There is
deposited on the dielectric layer 11 be-  - 42. tween the light receiving
section 4 and the vertical    Therefore, it Is the object of the present
invention shift register section, i.e. the charge transfer section  to
provide a solid state imager device which solves 5, a transfer control
electrode 13 which controls the  the problem of the smeardue to the
above-mentioned transfer of signal charges accumulated in the light re-  50
depletion layer being narrow as well as other prob- ceiving section 4 to
the charge transfer region 10 of  lems associated therewith. the vertical
shift register section 5, to thereby form a  According to the invention
there is provided a sol- transfer control section 12. The transfer control
elec-  id state Imaging device comprising a semiconductor trode 13 is
formed in common e.g. with a portion of  substrate having at its major
surface a low impurity transfer electrodes of the vertical shift register
se-  55  concentration region of a second conductivity type in tion 5.
which a light receiving section, a transfer control sec- 



In a forward portion of the light receiving section  tion and a charge
transfer section are provided next 4, that is, on the dielectric layer 11
at the light receiv-  to each other, wherein: 2    3                    EP
0 240 238 B1                  4 said light receiving section comprises at
least  arranged in the vertical and horizontal directions. one light
receiving area of said second conductivity  Then, a charge transfer section
25, that is, a vertical type;
shift register is arranged along the light receiving a light transmissible
dielectric layer Is formed  areas 26 which are arranged e.g. along a common
on said major surface;                           5   vertical line. The
charge transfer section 25 is also a charge transfer control electrode is
formed   constructed by forming a second conductivity type on said
dielectric layer between said light receiving  charge transfer region 30 on
a well region 29 of the section and said charge transfer section, thereby
de-  first conductivity type. fining said transfer control section, wherein
an edge     On the major surface 21a of the substrate 21, of said transfer
control electrode at a side of said light  10  there is deposited a
light-transmissible dielectric lay- receiving area substantially coincides
with an edge of  er 31. A transfer control electrode 33 for controlling
said light receiving area at a side facing said charge  the transfer of the
signal charge accumulated in the transfer section; and
light receiving section 24 to the vertical shift register a light
transmissive electrode is formed on the  section 25 is deposited on the
dielectric layer 31 be- dielectric layer above the light receiving section;
15  tween the light receiving section 24 and the charge characterised in
that:                                transfer section, that is, the
vertical shift register sec- a substrate region of a first conductivity
type  tion 25 to thereby form a transfer control section 32. is formed
under said low impurity region; and         The transfer control electrode
33 can be formed In said low impurity region has a lower impurity   common
with e.g. a portion of the transfer electrode concentration than said light
receiving area.    20   of the vertical shift register section 25. In the
present invention, the upper limit of the low  Further, through an overflow
control region 27 of impurity concentration is about 1 x [err] atoms/[err].
the first conductivity type and surrounding the re- The above and
otherfeatures, and advantages of    spective light receiving areas 26,
there is formed an the present invention will becom apparent from the
overflow drain region 28 of the second conductivity following detailed
description of the preferred embodi-  25  type. ment taken in conjunction
with the accompanying draw-     In a forward portion of the light receiving
section ings, throughoutwhich like reference numerals designa-  24, that
is, on the dielectric layer 31 above the light tes like elements and parts.
In the drawings:-        receiving section 24, a light transmissive forward
Fig. 1 Is an enlarged cross-sectional view show-  electrode 34 is deposited
all over the overflow control ing a main portion of a prior art device;
30  region 27 and the overflow drain region 28. Fig. 2 is an enlared
cross-sectional view showing     The transfercontrol electrode 33 and the
forward a main portion of a device according to the pres-  electrode 34 can
be formed of e.g. a polycrystalline ent invenion;
silicon layer. The surface of the device except for the Figs. 3 and 4 are
graphs of potential distribution  light receiving section 24 is covered
with a light shield- for explaining the operation of the device accord-  35
Ing member, not shown. Further, on the surfaces of ing to the present
invention shown in Fig. 2;     the respective electrodes, e.g. the transfer
control Figs. 5A through 5F are diagrams showing a man-    electrode 33
arranged below the forward electrode ufacturing process of the device ofthe
present in-  34, there is coated an insulating layer 35 made of e.g.
vention shown in Fig. 2; and                      [err] or the like thereby
to insulate the respective Figs. 6 and 7 are respectively enlarged cross-
40   electrodes electrically from one another. sectional views showing main
portions of other        Reference numeral 36 designates a channel stop
examples of the device according to the present   region formed on the
major surface 21a of the sub- invention.
strate 21, surrounding sections to be separated from An embodiment of a
solid state imager device ac-   each other, e.g. the vertical shift
register section 25, cording to the present invention will hereinafter be
de-   45  the light receiving section 24, and so on. scribed with reference
to Fig. 2 which is                In the above-mentioned solid state imager
de- an enlarged cross-sectional view showing a      vice, the forward
electrode 34 has applied to It a pre- main portion of a solid state imager
device according  determined negative voltage to form a storage layer to
the invention.                                     for the positive charges
on the surface of the light re- As is dear from Fig. 2, the solid state
imager de-   5o   ceiving area 26, so that a buried channel is formed 



vice is formed mainly of a semiconductorsubstrate 21  from the surface of
the light receiving area 6 to the in- which has a first conductivity type,
e.g. p-type sub-  side thereof. Since the low impurity concentration re-
strate region 22 on which, through a low impurity con-  gion 23 is arranged
below the light receiving area 26, centration region 23 and facing its
major surface 21a  the potential distribution in its thickness direction
tra- at its side opposite to the side where the substrate re-  55   versing
the light receiving area 26, namely, the deple- glon 22 is formed, there is
formed a light receiving  tion layer is thereby extended as Indicated by
the solid section 24 which is composed of a plurality of second  line curve
in Fig. 3. In this condition, when light is in- conductivity type, e.g.
n-type, lightreceiving areas 26  cident on the light receiving area 26 and
thereby car-    5                   EP 0 240 238B1                  6
riers, (electrons in the illustrated example in Fig. 2)  strate 42 forming
the substrate region 22 is prepared. am generated, the electrons are
accumulated in a val-  A semiconductor layer 43 having a lower impurity ley
of the potential so that the potential distribution  concentration than the
light receiving area 26, to be changes as indicated by the broken line
curve in Fig.  formed later, is formed on the surface of the substrate 3,
and the depletion layer is reduced to some degree.   5   by a vapor growth
technique or by introducing an n- However, due to the existence of the low
impuritycon-  type impurity all overa major surface of the substrate
centration region 23, the depletion layer is left In a rel-  42 by an ion
implantation or diffusion technique. atively extended condition. By virtue
of the effect de-  Thus, the semiconductor substrate 21 comprising the
scribed above, it is possible largely to reduce the pos-  substrate 42 and
the semiconductor layer 43 is siblityof charges leaking from the light
receiving area   io  formed. 26 to the substrate 21 and hence inhibit
charges from  Next, as shown in Fig. 5B, the p-type well region flowing
into other light receiving area or the charge  29 is formed by selectively
implanting a p-type impur- transfer section 25, so that the smear effect
can be  ity to a relatively large depth, e.g. to a depth reaching
effectively avoided.                               the substrate 42, into
the semiconductor layer 43 by Further, as described above, according to the
15  the Ion Implantation or diffusion technique. In the present invention,
the low impurity concentration re-  same manner, a p-type impurity is
implanted selec- gion 23 is arranged under the light receiving area 26
tively Into the semiconductor layer 43 by the ion im- orsurrounding the
same. If the light receiving area 26  plantation, diffusion technique or
the like to form the is provided, extending to a region below the transfer
flow control region 27 and the channel stop region 36. control electrode 33
of the transfercontrol section 32,  20  As shown in Fig. 5C, an n-type
impurity is im- upon read-out of the charges (i.e. when the charges
planted selectively Into the well region 29 outside the accumulated in the
light receiving area 26 are trans-  overflow control region 27 by the ion
implantation, ferred to the shift register section 25, in other words,
diffusion technique or the like to form the overflow when a positive
voltage is applied to the transfer con-  drain region 28 and a charge
transfer section, that is, trol electrode 33), the potential in the part of
the light  25  the charge transfer region 30 of the vertical shift reg-
receiving area extending to the region below the   ister section 25.
transfer control electrode 33 is different from that in  As shown in Fig.
5D, over the major surface 21a the other part below the electrode 33. As a
result, a  of the semiconductor substrate 21 opposite to the valley of
potential occurs which interferes with the  surface having the substrate
42, the dielectric layer charge transferfrom the light receiving area 26 to
the   30  31 made of, e.g. [err] or the like is deposited by a sur- charge
transfer region 30. However, according to the  face thermal oxidation
technique. Then, on the top present invention, since the end edge of the
light re-  thereof, e.g. a polycrystalline silicon layer having a ceiving
area 28 is made coincident with that of the  low resistivity Is formed by a
chemical vapor deposi- transfer control electrode 33, the above-mentioned
tion (CVD) technique or the like and thereafter this inconvenience can be
avoided.                 35  layer Is photoetched to form a predetermined
pattern Fig. 4 is a graph showing the distribution of po-  thereby to form
the transfer control electrode 33. tential of signal charges along the
surface direction of  Then, as shown in Fig. SE, while the transfer con- a
portion of the substrate 21 including the light recelv-  trol electrode 33
is used at least as a mask, an n-type ing section 24 and the vertical shift
register section  impurity, e.g. phosphorus P is implanted thereinto to 25.
The solid line curve in the graph represents the   40  form the light
receiving area 28. light receiving state or the case where a voltage, e.g.
Next, as shown in Fig. 5F, overthe surface of the 0 V is applied to the
transfer control electrode 33 to  electrode 33 the insulating layer 35 is
formed by, e.g. accmulate signal charges, e.g. electrons, generated
thermally oxidizing the same. Further, on the insulat- by receiving light
e.g. electrons in the light receiving  ing layer 35, the forward electrode
34 of apolycrystal- area 26. The broken line curve In the graph repre-  45
line silicon layer is deposited in the same manner as 



sents the case where a voltage, e.g. 10 V is applied  the electrode 33. to
the electrode 33, to transfer the signal charges    By the construction
described above, it is possi- from the light receiving area 26 to the
charge tranfer  ble to obtain the same imager device as that shown region
30. Thus, there can be formed in the transfer  in Fig. 2 in which the low
Impurity concentration re- control section a step-shaped mono-directional
gra-  50  gion 23 is formed in a portion of the semiconductor dient toward
the charge transfer region 30, without  layer43. Actually, othersections
such as the horizon- any barrier or valley, so that the signal charges can
tal shift register section, the output circuit and so on be effectively
transferred.                        which construct the interline transfer
system imager Next, the manufacturing procedure of the solid  device, are
formed on the semiconductor substrate state Imager device as shown in Fig.
2 will be ex-  55   21 in the course of the procedure described above.
plained in Its order with reference to Figs. 5A through  Further, in the
example of the invention shown in 5F.
Figs. 2 and 5, the charge transfer region 30 is formed First, referring to
Fig. 5A, a p-type silicon sub-  on the well region 29 in such a mannerthat
it is locat- 4    7                   EP 0 240 238 1                 8 ed
in the Inside of the well region 29, that is, a portion  light receiving
section (24) and said charge trans- of the well region 29 faces to the
surface of the sub-  fer section (25), thereby defining said transfer
strate 21 between the vertical shift register section  control section,
wherein an edge of said transfer 25 and the light receiving section 24. In
this case, by  control electrode (33) at a side of said light receiv-
virtue of the well region 29, it is possible to prevent the   5  ing area
(26) substantially coincides with an edge signal charge which flows into
the inside of the sub-  of said light receiving area (28) at a side facing
strate for some reasons from entering the charge       said charge transfer
section (25); and transfer region 30 of the vertical shift registersection
a light transmissive electrode (34) Is 25 and consequently to suppress the
occurrence of     formed on the dielectric layer (31) above the light
flares. Also because part of the well region 29 faces  10  receiving
section (24); characterised In that: the surface of the substrate 21, when
the Imager de-        a substrate region (22) of afirstconductiv- vice
receives light, a high potential barrier (as can be  ity type is formed
under said low Impurity region seen from Figure 4) can be formed between
the light   (23); and receiving area 26 and the charge transfer region 30
said low impurityregion has a lower impur- so that unnecessary charges can
be inhibited from   15  ity concentration than said light receiving area
flowing into the charge transfer region 30.            (26). However, the
well region 29, as shown in Figs. 6 and 7, may be limited and formed
beneath the charge  2. Asolid state Imager device as claimed in claim 1,
transfer region 30. In the case of Fig. 6, a region 51  wherein said charge
transfer section (25) is is provided on the surface of the substrate 21
which   20  formed of a second conductivity type charge serves as the
barrier, or as shown in Fig. 7, only the  transfer region and a first
conductivity type well barrier formed by the low impurity concentration re-
region formed beneath said charge transfer re- gion 23 is used.
gion (25). As described above, according to the present in- vention, since
the light receiving section is formed as   25  3. A solid state imager
device as claimed In claim 2, a buried channel type pinning MOS structure,
the       wherein a part of said well region faces a surface dark current
can be reduced. Further, the low impurity  of said semiconductor substrate
(21) between region 23 is arranged underthe light receiving area 28  said
charge transfersection (25) and said light re- to widen the depletion
layer, so that image smear can  ceiving section (26). be effectively
suppressed.                    30 In addition tothese advantages, sincethe
light re-  4. Asolid state imager device as claimed in claim 2, ceiving
area 26 has its edge coincident with the edge  wherein said well region is
formed just beneath of the charge transfer control electrode 33 to prevent
said charge transfer section (25). the area 26 from extending to the under
part of the electrode 33, the defect that when the voltage is ap-  35  5. A
solid state Imager device according to claim 4 plied to the electrode 33 to
read out the signal charg-  further comprising a region of the first
conductiv- es, a potential valley is produced between the charge  ity type
which is formed on a surface of said sem- transfer region 30 and the light
receiving area 26     iconductor substrate (21) between said charge which
interferes with the charge transfer, can be      transfer section (25) and
said light receiving seo- 



avoided.                                      40      tion (28) and serves
as a barrier. Claims
PatentansprOche 1. A solid state imaging device comprising a semi-  45  1.
Festkorper-Bilderzeugungseinrichtung, die ein conductor substrate (21)
having at its major sur-  Halbleitersubstrat (21) umfalt, das auf seiner
face (21a) a low Impurity concentration region     Hauptoberflache (21a)
olnen Bereich (23) mit el- (23) of a second conductivity type in which a
light  ner niedrigen Stmrstellenkonzentration sines receiving section (24),
a transfer control section  zwelten i-eitfihgkeltstyps hat, In dem eiicht-
(32) and a charge transfer section (25) are pro-  so  empfangenderAbschnitt
(24), ein Obertragungs- vided next to each other, wherein:
steuerabschnitt (32) und ein Ladungsflbertra- said light receiving section
(24) comprises   gungsabschnitt (25) nahe beielnander vorgese- at least one
light receiving area (26) of said sec-  hen sind, wobel ond conductivity
type;                                   der lichtempfangende Abschnitt (24)
zu- a light transmissible dielectric layer (31) is  55  mindest einen
lichtempfangenden Bereich (26) formed on said major surface;
des zweiten Leitflhigkeitstyps hat, a charge transfer control electrode
(33) Is        eine lichtdurchldssige dilelektrische Schicht formed on said
dielectric layer (31) between said  (31) auf der Hauptoberflfche
ausgebildet lst, 5    7                   EP 0 240 238 B1 ed in the inside
of the well region 29, that is, a portion  light receiving section (24) and
said charge trans- of the well region 29 faces to the surface of the sub-
fer section (25), thereby defining said transfer strate 21 between the
vertical shift register section   control section, wherein an edge of said
transfer 25 and the light receiving section 24. In this case, by  control
electrode (33) at a side of said light receiv- virtue of the well region
29, it is possible to prevent the   5  ing area (26) substantially
coincides with an edge signal charge which flows into the inside of the
sub-   of said light receiving area (26) at a side facing strate for some
reasons from entering the charge        said charge transfer section (25);
and transfer region 30 of the vertical shift registersection     a light
transmissive electrode (34) is 25 and consequently to suppress the
occurrence of      formed on the dielectric layer (31) above the light
flares. Also because part of the well region 29 faces   10  receiving
section (24); characterised in that: the surface of the substrate 21, when
the imager de-         a substrate region (22) of a first conductiv- vice
receives light, a high potential barrier (as can be  ity type is formed
under said low impurity region seen from Figure 4) can be formed between
the light    (23); and receiving area 26 and the charge transfer region 30
said low impurity region has a lower impur- so that unnecessary charges can
be inhibited from   15  ity concentration than said light receiving area
flowing into the charge transfer region 30.            (26). However, the
well region 29, as shown in Figs. 6 and 7, may be limited and formed
beneath the charge  2. A solid state imager device as claimed in claim 1,
transfer region 30. In the case of Fig. 6, a region 51  wherein said charge
transfer section (25) is is provided on the surface of the substrate 21
which   20  formed of a second conductivity type charge serves as the
barrier, or as shown in Fig. 7, only the  transfer region and a first
conductivity type well barrier formed by the low impurity concentration re-
region formed beneath said charge transfer re- gion 23 is used.
gion (25). As described above, according to the present in- vention, since
the light receiving section is formed as   25  3. A solid state imager
device as claimed in claim 2, a buried channel type pinning MOS structure,
the        wherein a part of said well region faces a surface dark current
can be reduced. Further, the low impurity  of said semiconductor substrate
(21) between region 23 is arranged underthe light receiving area 26  said
charge transfersection (25) and said lightre- to widen the depletion layer,
so that image smear can   ceiving section (26). be effectively suppressed.
30 In addition to these advantages, since the lightre-  4. A solid state
imager device as claimed in claim 2, ceiving area 26 has its edge
coincident with the edge   wherein said well region is formed just beneath
of the charge transfer control electrode 33 to prevent  said charge
transfer section (25). the area 26 from extending to the under part of the
electrode 33, the defect that when the voltage is ap-  35   5. A solid
state imager device according to claim 4 plied to the electrode 33 to read
out the signal charg-  further comprising a region of the first conductiv- 



es, a potential valley is produced between the charge    ity type which is
formed on a surface of said sem- transfer region 30 and the light receiving
area 26      iconductor substrate (21) between said charge which interferes
with the charge transfer, can be       transfer section (25) and said light
receiving sec- avoided.                                       40      tion
(26) and serves as a barrier. Claims
PatentansprOche 1. A solid state imaging device comprising a semi-  45   1.
Festkorper-Bilderzeugungseinrichtung, die emn conductor substrate (21)
having at its major sur-   Halbleitersubstrat (21) umfaet, das auf seiner
face (21a) a low impurity concentration region      Hauptoberflache (21a)
einen Bereich (23) mit ei- (23) of a second conductivity type in which a
light  ner niedrigen StMrstellenkonzentration eines receiving section (24),
a transfer control section  zwelten Leitfahigkeitstyps hat, in dam ein
licht- (32) and a charge transfer section (25) are pro-  50
empfangenderAbschnitt (24), ein Obertragungs- vided next to each other,
wherein:                  steuerabschnitt (32) und ein Ladungsfrbertra-
said light receiving section (24) comprises   gungsabschnitt (25) nahe
beleinander vorgese- at least one light receiving area (26) of said sec-
hen sind, wobel ond conductivity type;
der lichtempfangende Abschnitt (24) zu- a light transmissible dielectric
layer (31) is  55  mindest elnen lichtempfangenden Bereich (26) formed on
said major surface;                       des zweiten Leltfahigkeltstyps
hat, a charge transfer control electrode (33) is         eine
lichtdurchllssige dielektrische Schicht formed on said dielectric layer
(31) between said   (31) auf der HauptoberflAche ausgebildet ist, 5    9
EP 0 240 238 B1                 10     I |lii| lllI|| IN|| liii 111111 *
*  ~~~~~~~~~~~~C   L  M   S * eine Ladungsubertragungs-Steuerslektrode
sa surface principale (21 a) une region a concen- (33) auf der
dielektrischen Schlcht (31) zwischen  tration en impuretes faible (23) d'un
second type dem lichtompfangenden Abschnitt (24) und dem       de
conductivit6 dana laquelle une section de r6-
iLadungsalbertragungsabschnitt (25) ausgebildet    coption de lumiere (24),
une section de comman- bst, urn dadurch den Obertragungssteuerabschnitt   5
de de transfert (32) et une section de transfert de zu   definieren,  wobel
sin   Rand   der          charge (25) sont prIvues de manibre A se faire
LadungsObertragungs-Stuerelektrode (33) auf        suite, dana lequel:
oinerSeibt des lichtempfangenden Bereichs (26)           ladib section de
r6eeption de lumiere (24) im wesentlichen mit einem Rand des lichtemp-
comprend au moins une zone de reception de lu- fangenden Bereichs (26) auf
einer Selte zusam-   1o  mire (26) dudit second type de conductivite;
menflilt  die dom  Ladungsfbortragungsab-                une couche
didloetrique laissant passer la schnitt (25) gegenfberliegt, und
lumiere (31) est formee sur ladito surface princi- eine lichtdurchlAssige
Elektrode (34) auf     pale; der dblelktrischen Schicht (31) oberhalb des
une electrode de commando de transfert lichtempfangenden Abschnitts (24)
ausgebildet  i5  de charge (33) est form6e sur ladite couche die- let,
lectrique (31) entre ladite section de reception de dadurch gekennzeichnet,
daBl                       lumilbre (24) et ladito section de transfert de
char- oln Substratbereich (22) oines ersten Lelt-   ge (25) de manibre A
definir ladito section de fshigkeitstyps unter dem Bereich (23) mit der
commande de transfert, dans lequel un bord de niedrigen
StMrstollenkonzentration ausgebildet  20  ladite leoctrode de commando de
transfert (33) ist und                                            au niveau
d'un cOtW de laditb zone de reception der Bereich mit der niedrigen
Storatellen-    de lumibre (26) coincide sensiblement avec un konzentration
eine niedrigere St5rstellenkonzen-   bord de laditb zone de ruception de
lumiere (26) tration als derlichtempfangende Bereoch (26) hat   au niveau
d'un cMth qui fait face A ladite section 25      de transfert de charge
(25); et 2. Festkorper-Bllderzeugungseinrichtung nach An-            une
electrode laissant passer la lumiere spruch 1, bei der der
Ladungsulbertragungsab-      (34) est formee sur la couche dielectrique
(31) achnitt (25) aus sinem Ladungsfbortragungsbe-      au-dessus de la
section de reception de lumibre reich sines zweiten Leitahigkoltatyps
gebildet bst  (24), und ein Senkenberoich eines erston Leitfahig-  30
caracterise en ce quo: keitstyps unterhalb des Ladungsflbertragungs-
une rigion de substrat (22) d'un premier bereichs (25) ausgebildet ist.
type de conductivite eatforma e sous ladib region 



A concentration en impuretes falble (23) ; et 3.
Festkorper-Bilderzeugungseinrichtung nach An-            laditb rIgion A
concentration en impuretes spruch 2, bel der sin Teil des Senkenbereichs
ei-  35  faible presente une concentration en impuretes ner Oberfilche des
Halbleitersubstrats (21) zwi-   inferieure A colle de ladito zone de
reception de schen dem Ladungsfbortragungsabschnitt (25)        lumilbre
(26). und dom lichtbmpfangenden Abschnitt (26) ge- genflberliegt
2. Dlspositif imagour A l'tat solide selon la reven- 40      dication 1,
dans lequel laditb section de transfert 4.
Festkorper-Bilderzeugungselnrdchtung nach An-       de charge (25) oet
farmie par une rtgion de spruch 2, bei der der Senkenbereich genau un-
transfert de charge du second type de conducti- torhalb  des
Ladungsflbertragungsabschnitts       vite et par une region de puits du
premier type de (25) ausgebildet ist.
conductiviti formee au-dessous de ladito region 45      de transfert de
charge (25). 5. Festk8rper-Bilderzeugungseinrichtung nach An- spruch 4, die
ferner einen Bereich des ersten   3. Dispositif imageur A l'etat solido
selon la reven- Leitfahigkeitstyps umrfat, der auf einer Oberflia-
dication 2, dans loquel une partie de ladite region che des
Halbleibtrsubstrats (21) zwischen dem      de puits fait face A unesurface
dudit substrat se- Ladungsubertragungsabschnitt (25) und dem   5o
miconductbur (21) entre ladite section de trans- lichtempfangenden
Abschnitt (26) ausgebildet 1st   fert de charge (25) et ladite section de
reception und als sine Barriere dient.                       de lumiere
(26). 4. Dispositif Imageur A l'etat solide selon la reven- Rovendicatlons
55       dication 2, dens loquel ladite riglon de puits est formee justb
au-dessous de ladito section de 1. Dbspositif imageur A l'etat solide
comprenant un    transfert de charge (25). substrat semiconducteur (21)
ayant au niveau de 6    11                 EP 0 240 238B1
12          1 5. Dispositif Imageur a l'Ntat solids selon la reven-
c    L dication 4. comprenant en outre une r6glon du premier type de
conductivltb qui est formeo sur une surface dudit substrat somloonducteur
(21) entre ladite section de transfert de charge (25) et   5 ladit section
de reception de lumiere (26) et qui joue le rdle de barribre. 10 15 20 25
30 35 40 45 50 55 7    


