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tends to occur. Further, In the case of phosphorus (P), Its diffu-
BACKGROUND OF THE INVENTION                        sion coefficient is
large so that the phosphorus (P) is diffused over a wide region by the
activation treat- Field of the Invention:                       5   ment
(heattreatment) afterthe ion implantation proc- ess of phosphorus (P). As a
consequence, the N-type The present invention generally relates to CCD
impurity diffusion region 22 cannot be reduced in (charge coupled device)
solid state image sensing de-  size, which brings a disadvantage in making
the CCD vices and method of forming a CCD solid state image  solid state
image sensing device compact in size. sensing device and, more
particularly, is directed to  10 a structure of a photo-sensitive section
formed by a  OBJECTS AND SUMMARY OF THE INVENTION PN junction of a
semiconductor. Therefore, it is an object of the present invention
Description of the Prior Art                      to provide an improved
CCD solid state image sens- 15  ing device in which the aforesaid
shortcomings and In general, a photo-sensitive section of a CCD
disadvantages of the prior art can be eliminated and solid state image
sensing device is formed of a pho-  a manufacturing method thereof. todiode
by a PN junction of a semiconductor.          More specifically, it is an
object of the present in- FIG. 1 shows an example of a photo-sensitive
vention to provide a CCD solid state image sensing section according to the
prior art in which an N-type   20  device in which lattice distortion and
stress can be al- impurity diffusion region 22 is formed on the surface
leviated and a manufacturing method thereof. of a P-type silicon substrate
and a photodiode PD is  Another object of the present invention is to pro-
formed by a PN junction J of the silicon substrate 21  vide a CCD solid
state image sensing device in which and the N-type impurity diffusion
region 22.       an occurrence of a leakage current can be reduced FIG. 2
shows an example of a photo-sensitive   25  and a manufacturing method
thereof. section according to the prior art in which the N-type  Still
another object of the present invention is to impurity diffusion region 22
is formed on the surface  provide a CCD solid state image sensing device in
of a P-type well region 24 formed on an N-type silicon  which a dark
current can be reduced and a manufac- substrate 23 and the photodiode PD is
formed by the  turing method thereof. PN junction J of the P-type well
region 24 and the N-  30  Afurther object of the present invention is to
pro- type impurity diffusion region 22. The above-      vide a CCD solid
state image sensing device in which mentioned photodiode PD constructs a
photo-sensi-  a brightflaw, which is one ofdefects encountered with tive
section 25 of a CCD solid state image sensing de-  an image sensing screen,
can be reduced and a man- vice.
ufacturing method thereof. Then, the above N-type impurity diffusion region
35  A still further object of the present invention is to 22 is formed by
the ion Implantation technique of  provide a CCD solid state image sensing
device in phosphor (P) in the prior art.                    which an N-type
impurity diffusion region construct- However, In the conventional CCD solid
state im-  ing a PN junction can be reduced in size and a man- age sensing
device, since the N-type diffusion region  ufacturing method thereof. 22
constructing the photo-sensitive section 25 is  40  A yet further object of
the present invention is to formed by the ion implantation technique of
phosphor  provide a CCD solid state image sensing device In (P), there is
then the disadvantage such that a lattice  which the solid state image
sensor itself can be made distortion and stress tends to occur on the PN
junc-  compact in size and a manufacturing method thereof. tion plane J
formed by the contact of the N-type dif-  As a first aspect of the present
invention, the fusion region 22 with the P-type silicon substrate 21   45
present invention is directed to a CCD solid state im- or the P-type well
region 24.                      age sensing device in which a
photo-sensitive section This is a phenomenon which tends to occur be-
formed of an N-type impurity diffusion region is cause an atomic radius of
the crystal of phosphor (P)  formed within a P-type substrate or within a
P-type is small as compared with that of silicon Si. This phe-  impurity
diffusion region in correspondence with a nomenon exerts an influence on an
electric charac-  50  pixel. In this case, the CCD solid state image
sensing teristic of the CCD solid state image sensing device  device is
characterized in that the single impurity sub- manufactured. More
specifically, due to the lattice  stance in the N-type impurity diffusion
region is ar- distortion and the stress, a leakage current of the re-
senic. verse direction Is increased on the plane of the PN   In accordance
with a second aspect of the pres- junction J and a dark current is locally
Increased (i.e.,  55  ent invention, a method of manufacturing a CCD solid
a so-called fluctuation of dark current). There is then  state image
sensing device is comprised of the steps the problem such that a white
noise, which is one of  of forming a first Insulating layer made of [err]
on a the defects encountered with an imaging screen,    P-type substrate or
on a P-type impurity diffusion re- 



2    3                   EP 0 503 666 B1                    4 gion, forming
a second insulating layer madeof [err]  grams showing a method of
manufacturing the on the first insulating layer, forming a third insulating
CCD solid state image sensing device according layer made of SiO2 on the
second insulating layer, re-  to the embodiment of the present invention.
moving the second and third insulating layers formed on the photo-sensitive
section, forming a transfer   5   DETAILED DESCRIPTION OF THE PREFERRED
electrode on the third insulating layer, implanting only  EMBODIMENT
arsenic into the P-type substrate or into the P-type impurity diffusion
region in correspondence with pix-  The present invention will hereinafter
be descri- els byusing the transferelectrode as a mask, and car-  bed with
reference to FIG. 3 to FIGS. 5A and 5B. rying out a heat treatment in a
nitrogen atmosphere  10  FIG. 3 is a schematic diagram showing a struc- to
form the N-type impurity diffusion region.     ture of a main portion of a
CCD solid state image According to the structure of this invention, since
sensing device A according to an embodiment of the the N-type impurity
diffusion region constructing the  present invention. PN junction of the
photosensitive section is formed   In the CCD solid state Image sensing
device A, as by the impurity diffusion process of only arsenic (As)  15
shown in FIG. 3, an N-type impurity diffusion region whose atomic radius is
larger than that of phosphorus  3, a vertical register 4 and a P-type
channel stopper (P) and which is substantially the same as that of sil-
region 5 are formed within a first P-type well region 2 icon (Si) from a
crystal standpoint, that is, the N-type  formed on an N-type silicon
substrate 1, respectively. impurity diffusion region is formed by the
activation  A P-type positive charge storage region 6 is formed process
after the arsenic (As) is injected onto the sur-  20  on the N-type
impurity diffusion region 3 and a sec- face of the first P-type well region
by the ion implan-  ond P-type well region 7 are formed beneath the vert-
tation technique, the lattice distortion and stress on  ical register4,
respectively. A photo-sensitive section the PN junction plane are
alleviated, the occurrence  (photoelectric converting section) 8 is formed
of a of the leakage current of the reverse direction on the  photodiode PD
which Is formed by a PN junction J be- PN junction plane is reduced and the
dark current is  25  tween the N-type Impurity diffusion region 3 and the
reduced, which leads to the reduction of bright flaw  first P-type well
region 2. This photo-sensitive section which is one of the defects
encountered with the im-  8 is formed in correspondence with a pixel. age
sensing screen. Further, the N-type impurity dif-  An oxide layer 9 made of
[err] is formed over the fusion region constructing the PN junction can be
re-  whole surface involving the channel stopper region 5, duced In size
and also the CCD solid state Image   30  the vertical register4 and the
positive charge storage sensing device Itself can be made compact in size.
region 6 of the first P-type well region 2. Further, an The above and other
objects, features, and ad-  [err] layer 10 and an [err] layer 11 are
sequentially vantages of the present invention will become appa-  laminated
on the vertical register 4 and the channel rentfrom the following detailed
description of an illus-  stopper region 5 over the oxide layer 9. The
oxide lay- trative embodiment thereof when read in conjunction   35  er 9,
the [err] layer 10 and the [err] layer 11 formed with the accompanying
drawings, in which like refer-  on the vertical register 4 and the channel
stopper re- ence numerals are used to identify the same or sim-  gion 5
constitute a gate Insulating layer 12 of a trilayer ilar parts in the
several views.                   structure. A transfer electrode 13 made of
a polycrystalline BRIEF DESCRIPTION OF THE DRAWINGS             4o  silicon
layer is formed on the above-mentioned gate insulating layer 12 on the
first P-type well region 2, FIG. 1 is a schematic diagram showing a struc-
and an interlayer 14 made of PSG (phosphor-silicate- ture of a
photo-sensitive section of an example of  glass) or the like is laminated
on the transfer eleo- a CCD solid state image sensing device accord-  trode
13 and the oxide layer 9 on the positive charge ing to the prior art;
45  storage region 6. Further, an [err] light shielding layer FIG. 2 is a
schematic diagram showing a struc-  15 is selectively formed on the
transfer electrode 13 ture of a photo-sensitive section of another ex-
through the interlayer 14. A read-out gate 17 is con- ample of a CCD solid
state image sensing device  structed between the photo-sensitive section 8
and according to the prior art;                    the vertical register 4.
FIG. 3 is a schematic diagram showing a struc-  50  According to this
embodiment, the N-type impur- ture of a main portion of a CCD solid state
image  ity diffusion region 3 is formed by the ion implantation sensing
device according to an embodiment of   of arsenic (As). In the process for
forming the N-type the present invention;                         impurity
diffusion region 3, atomic radiuses of phos- FIGS. 4Athrough 4C are
respectively process dl-  phorus (P) used In the prior art, of arsenic (As)
used 



agrams showing a method of manufacturing the  55  in this embodiment and of
silicon (Si) constructing the CCD solid state image sensing device
according  substrate 1 are 0.11 nm (1.10 A), 0.118 nm (1.18 A) to the
embodiment of the present invention; and  and 0.117 nm (1.17 A) from a
crystal standpoint re- FIGS. 5A and 5B are respectively process dia-
spectively. As it is clear from the above-mentioned 3    5
EP 0 503 666 B1                     6 atomic radiuses, the atomic radiuses
of arsenic (As)  boron (B) is selectively injected onto the surface of and
silicon (Si) are very close to each other. Accord-  the photo-sensitive
section 8 by the ion implantation ingly, when the N-type impurity region 3
is formed by  technique. Then, the product is heat-treated in the at- the
ion implantation of arsenic (As) according to this  mosphere of nitrogen
and the P-type Impurity thus in- embodiment, the lattice distortion and the
stress on   5   jected is diffused and activated, thereby the P-type the PN
junction plane J can be alleviated unlike the  positive charge storage
region 6 being formed on the case where phosphorus (P) is employed.
surface of the photo-sensitive section 8. A method of manufacturing the CCD
solid state      Then, as shown in FIG. 5B, after the interlayer 14 image
sensing device according to the embodiment   made of PSG or the like is
formed on the entire sur- of the present Invention will be described next
with  10  face involving the transfer electrode 13, the [err] light
reference to process diagrams forming FIGS. 4A     shielding layer 15 is
selectivelyformed on the transfer through 4C and FIGS. 5A, 5B. Throughout
FIGS. 4A   electrode 13 over the interlayer 14, thereby the CCD to 4C and
FIGS. 5A, 5B, like parts corresponding to  solid state image sensing device
A according to this those of FIG. 3 are marked with the same references
embodiment being obtained. and therefore need not be described in detail.
15     As described above, according to this embodi- As shown in FIG. 4A,
after the oxide layer 9 made  ment, since the N-type impurity diffusion
region 3 of [err] is formed on the first P-type well region 2  constructing
the PN junction J of the photo-sensitive formed on the N-type silicon
substrate 1, N- and P-  section 8 is formed by the impurity diffusion
process type impurities are selectively ion-injected into the  of only
arsenic (As) whose atomic radius is larger than first P-type well region 2,
thereby the N-type vertical  20  that of phosphor (P) and which is
substantially the register 4, the P-type channel stopper region 5 and  same
as that of silicon (Si) from a crystal standpoint, the second P-type well
region 7 being formed, re-  that Is, the N-type impurity diffusion region 3
is spectively.                                        formed by the
activation process after the arsenic Then, as shown In FIG. 4B, after the
[err] layer  (As) is injected ontothe surface of the first P-type well 10
and the [err] layer 11 are sequentially laminated on   25  region 2 by the
ion implantation technique, the lattice the entire surface of the oxide
layer 9 formed on the  distortion and stress on the PN junction plane J are
first P-type well region 2, the [err] layer 10 and the  alleviated, the
occurrence of the leakage current in Si02 layer 11 are selectively etched
away at their por-  the reverse direction on the PN junction plane J is re-
tions, which will form the photo-sensitive section 8 lat-  duced and hence
the dark current is reduced, which er, by the etching process. The oxide
layer 9, the [err]   30  leads to the reduction of bright flaw on the image
layer 10 and the [err] layer 11 on the vertical register  sensing screen
which is one of the defects encoun- 4 and the channel stopper region 5
constitute the gate  tered with the image sensing screen. insulating layer
12. Thereafter, the transfer electrode  Further, since the arsenic (As) is
low in diffusion 13 made of the polycrystalline silicon layer is formed
coefficient, the As Impurity can be suppressed from on the gate insulating
layer 12.              35  being diffused over a wide area in the
succeeding As shown in FIG. 4C, after N-type impurity, ar-  heat treatment,
whereby the N-type impurity diffu- senic (As) in this embodiment is
selectively Injected  sion region 3 constructing the PN junction J is re-
into the first P-type well region 2, particularly at a rel-  duced. In
addition, the CCD solid state Image sensing atively deep position such as
depth of 0.3 pm to 0.4  device A itself can be made compact in size. pm
from the surface of the substrate 1, namely, the   40  Particularly, in
this embodiment, since the arsen- first P-type well region 2 by the ion
Implantation tech-  ic (As) is injected by the ion implantation technique
nique by using the transfer electrode 13 as a mask,  and then the N-type
impurity diffusion region 3 is the heat treatment is carried out in the
atmosphere of  formed by the short time annealing process in the ni-
nitrogen totherebyform the N-type impurity diffusion  trogen atmosphere In
which the temperature is region 3. At that time, the photodiode PD formed
by  45  [err] or more and the time is in a range of from 10 the PN junction
J between the N-type impurity diffu-  to several 10s of seconds, the local
residual defects sion region 3 and the first P-type well region 2 con-  by
the Ion Implantation of arsenic (As) can be reduced structs the
photo-sensitive section 8. The above-  efficiently. As a consequence, the
increase of the lo- mentioned heat treatment is carried out by a short  cal
dark current due to the residual defects can be time annealing treatment in
which a temperature is  50  prevented and therefore the bright flaw on the
Image 



[err] or more and a heating time lies in a range of  sensing screen can be
reduced effectively. Further, from 10 seconds to several 10s of seconds.
Particu-  since the annealing process is carried out in a short larly, in
this embodiment, the above heat treatment is  period of time and also the
diffusion coefficientof ar- carried out by a short time annealing technique
(i.e.,  senic (As) is small, the N-type Impurity diffusion re- lamp anneal)
in which a temperature is [err] and a   55  gion 3 can be reduced
efficiently and the CCD solid time is 10 seconds.
state image sensing device Aitself can be made com- Then, as shown in FIG.
5A, the transfer electrode  pact in size efficiently. 13 is employed as a
mask and P-type impurity, e.g.,    While the N-type impuritydiffusion
region 3 con- 4    7                   EP0503666B1                     8
structing the photo-sensitive section 8 is formed on  Patentanspriche the
first P-type well region 2 formed on the N-type sil- icon substrate I as
described above, the present in-  1. CCD-Festk8rper-Bildaufnahmevorrichtung
(A), vention is not limited thereto and a P-type silicon sub-  in der sin
aus einem n-Fremdstoffdliffusionsbe- strate may be used, In which the
N-type impurity dif-   5  reich (3) bestehender photoempfindlicher Ab-
fusion region 3 may be directly formed on the P-type   schnitt innerhalb
sines p-Substrats (2) oder ei- silicon substrate. Furthermore, in the
above-          nes p-Fremdstoffdiffusbonsberelchs sinem Pixel mentioned
embodiment, the P-type hole storage re-      entsprechend ausgebildet ist,
dadurch gekenn- gion 6 formed on the surface of the photo-sensitive
zelchnot, dal die einzige Fremdstoffsubstanz Im section 8 may be omitted.
10      n-Fremdstoffdiffusbonsberelch (3) Arsen ist. According to the CCD
solid state image sensing device of the present invention, the bright flaw
on the  2. Verfahren zum  Herstellen siner CCD-Festk- image sensing screen,
which is one of the defects en-  brper-Bildaufnahmevorrkchtung, umfassend
die countered with the image sensing screen, can be re-   folgenden
Schritte: duced. Also, the N-type impurity diffusion region con-  1S  (a)
Herstellen einer ersten Isolierschlcht (9) structing the PN Junction can be
reduced in size and     sus S102 auf einem p-Substrat (2) oder sinem also
the CCD solid state image sensing device itself
p-Fremdstoffdiffusionsbereich; can be made compact in size.
(b) Herstellen einerzweibtn Isollerschicht (10) aus Si3N4 auf der ersten
isolibrschicht; 20        (c) Herstellen einer dritten lsolierschicht (11)
Claims                                                   aus S102 auf der
zweiten Isolierschicht; (d) Entfernen der auf dem photoempfindll- 1. A CCD
solid state image sensing device (A) in         chen Abschnitt
hergestellten zweiten und drit- which a photo-sensitive section formed of
an N-       ten Isolierschcht type Impurity diffusion region (3) is formed
within  25  (e) Herstellen einer Obertragungselektrode a P-type substrate
(2) or within a P-type impurity    (13) auf der dritten Isolierschicht;
diffusion region in correspondence with a pixel,      (f) Implantieren nur
von Arsen in das p-Sub- characterized In that the single impurity sub-
strat odor in den p-Fremdstoffdiffusionsbs- stance in said N-type impurity
diffusion region       reich, entsprechend elnem Pixel, unter Ver- (3) is
arsenic.                            30         wendung der
Obertragungselektrode (13) ale Masks; und 2. A method of manufacturing a
CCD solid state im-        (g) Ausfuhren einer Wfirmebehandlung in ei- age
sensing device comprising the steps of:           nor
SticIestoffatinosphlre, um den n-Fremd- (a) forming a first insulating
layer(9) made of    stoffdiffusionsbereich (3) auszubilden. [err] on a
P-type substrate (2) or on a P-type   35 impurity diffusion region;
3. Verfahren nach Anspruch 2, bei dem das Arsen (b) forming a second
insulating layer (10)      mit einer Tiefe von 0,3 bis 0,4 pm ausgehend von
made of [err] on said first Insulating layer;   der Substratoberflfiche
Implantiert wird. (c) forming a third insulating layer (11) made of [err]
on said second insulating layer;  40 (d) removing said second and third
Insulating  Revendlcatlons layers formed on said photo-sensitive sec- tion;
1. Dispositif capteur d'images A solids a CCD (A), (e) forming a transfer
electrode (13) on said   dans lequel une section photosensible form6e third
insulating layer;                 45      sur une reghon de diffusion d'une
impuret6 du (f) implanting only arsenic into said P-type    type N (3)
estform6e dans un substrat du type P 



substrate or into said P-type impurity diffu-   (2) ou dane une rigion de
diffusion d'une impu- sion region in correspondence with a pixel by   ret6
du type P, en correspondance avec un e1- using said transfer electrode (13)
as a mask;   ment d'image, caracteris6 en ce quo l'unique and
50      substance d'impurete dane ladite rigion de diffu- (g) carrying out
a heat treatment In a nitrogen  sion d'une impurete du type N (3) eat
l'arsenic. atmosphere to form said N-type impurity dif- fusion region (3).
2. Prochd6 de fabrication d'un dispositif capteur d'images A solid. a CCD,
comprenant les etapes 3. The method according to claim 2, in which said  55
consistant a: arsenic Is implanted to a depth of 0.3 to 0.4 [err]      (a)
former une premlere couche ibolante (9) from the substrate surface.
constituee de Si02 sur un substrat du type P (2) ou sur une regbon de
diffusion d'une impu- 5    7                   EP 0 503 666B1 8 structing
the photo-sensitive section 8 is formed on  Patentansprche the first P-type
well region 2 formed on the N-type sil- icon substrate 1 as described
above, the present in-  1. CCD-Festk6rper-Bildaufnahmevorrichtung  (A),
vention is not limited thereto and a P-type silicon sub-  In der ein aus
einem n-Fremdstoffdiffusionsbe- strate may be used, in which the N-type
impurity dif-   5  reich (3) bestehender photoempfindlicher Ab- fusion
region 3 may be directly formed on the P-type    schnitt innerhalb eines
p-Substrats (2) oder ei- silicon substrate. Furthermore, in the above-
nes p-Fremdstoffdiffusionsbereichs einem Pixel mentioned embodiment, the
P-type hole storage re-       entsprechend ausgebildet ist, dadurch gekenn-
gion 6 formed on the surface of the photo-sensitive     zelchnot, dall die
einzige Fremdstoffsubstanz im section 8 may be omitted.
10      n-Fremdstoffdiffusionsberelch (3) Arsen ist. According to the CCD
solid state image sensing device of the present invention, the bright flaw
on the  2. Verfahren zum  Herstellen einer CCD-Festk- image sensing screen,
which is one of the defects en-   brper-Bildaufnahmevorrichtung, umfassend
die countered with the image sensing screen, can be re-     folgenden
Schritte: duced. Also, the N-type impurity diffusion region con-   15  (a)
Herstellen einer ersten lsolierschicht (9) structing the PN junction can be
reduced in size and       aus SiO2 auf einemp-Substrat (2) oder einem also
the CCD solid state image sensing device Itself
p-Fremdstoffdiffusionsbereich; can be made compact in size.
(b) Herstellen einerzweiten lsolierschicht (10) aus Si3N4 auf der ersten
Isolierschicht; 20         (c) Herstellen einer dritten Isolierschicht (11)
Claims                                                    aus SiO2 auf der
zweiten Isolierschicht (d) Entfernen der auf dem photoempfindli- 1. A CCD
solid state image sensing device (A) in           chen Abschnitt
hergesteliten zweiten und drit- which a photo-sensitive section formed of
an N-        ten Isolierschicht; type impurity diffusion region (3) is
formed within  25  (e) Herstellen einer Obertragungselektrode a P-type
substrate (2) or within a P-type impurity     (13) auf der dritten
Isolierschicht; diffusion region in correspondence with a pixel,       (f)
Implantieren nur von Arsen in das p-Sub- characterized in that the single
impurity sub-         strat oder In den p-Fremdstoffdiffusionsbe- stance in
said N-type impurity diffusion region        relch, entsprechend einem
Pixel, unter Ver- (3) is arsenic.                             30
wendung der Obertragungselektrode (13) als Maske; und 2. A method of
manufacturing a CCD solid state im-         (g) Ausfuhren elner
Warmebehandlung in ei- age sensing device comprising the steps of:
ner Stickstoffatinosphare, um den n-Fremd- (a) forming a first Insulating
layer (9) made of    stoffdiffusionsbereich (3) auszubilden. [err] on a
P-type substrate (2) or on a P-type   35 impurity diffusion region;
3. Verfahren nach Anspruch 2, bei dem das Arsen (b) forming a second
insulating layer (10)        mit elnerTiefe von 0,3 bis 0,4 Im ausgehend
von made of [err] on said first insulating layer;     der
Substratoberfliche implantiert wird. (c) forming a third insulating layer
(11) made of [err] on said second insulating layer;  40 (d) removing said
second and third Insulating  Rovendlcatlons 



layers formed on said photo-sensitive sec- tion;
1. Dispositif capteur d'images A solide a CCD (A), (e) forming a transfer
electrode (13) on said     dans lequel une section photosensible form6e
third Insulating layer;                  45       sur une r6gion de
diffusion d'une impurete du (f) implanting only arsenic into said P-type
type N (3) est form6e dans un substrat du type P substrate or into said
P-type Impurity diffu-    (2) ou dans une region de diffusion d'une impu-
sion region in correspondence with a pixel by     rete du type P. en
correspondance avec un 61e- using said transfer electrode (13) as a mask;
ment d'image, caracteris6 en ce que l'unique and
50      substance d'impuret6 dans ladite region de diffu- (g) carrying out
a heat treatment in a nitrogen   sion d'une impuret6 du type N (3) est
l'arsenic. atmosphere to form said N-type impurity dif- fusion region (3).
2. Proc6de de fabrication d'un dispositif capteur d'Images A solide A CCD,
comprenant les 6tapes 3. The method according to claim 2, in which said  55
consistant a: arsenic is implanted to a depth of 0.3 to 0.4 Irm      (a)
former une premlire couche isolante (9) from the substrate surface.
constituee de SiO2 sur un substrat du type P (2) ou sur une r6gion de
diffusion d'une Impu- 5    9                   EP 0 503 666 B1
*1  1c  0III 11111 11I!I rete du type P; (b) former une deuxieme couche
isolante (10) constituee de Si3N4 sur ladite premiere cou- che isolante;
N-'       (c) former une troisieme couche Isolante (11)   5 constitude de
SiO2 sur ladite deuxieme cou- che isolante; (d) eeilminer lesdites deuxieme
et trolsibme couches Isolantes formes sur ladibe section photosensible;
10 (e) former une electrode de transfert (13) sur ladite trolsibme couche
bsolante; (1) implanter uniquement de rarsenic dans le- dit substrat du
type P ou dans ladite region de diffusion d'une impurete du type P en
corres-  15 pondance avec un element d'image en utili- sant ladite
electrode de transfert (13) comme masque; et (g) executer un traitement
thermique dans une atmosphere d'azote pourformer ladite r6-  20 gion de
diffusion d'une impurete du type N (3). 3. Procede selon la revendication
2, dans lequel le- dit arsenic est lmplante A une profondeur de 0,3  25 A
0,4 ,um A partir de la surface du substrat. 30 35 40 46 50 56 6    


