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On the other hand, since the aspect ratio of the TV signals is set to 4:3,
the shape of the unit cell of the The present invention relates to improved
charge  solid state Imaging element of the frame interline coupled device
imagers and, particularly, to a charge  transfer type CCD, for example,
becomes more elon- coupled device imager adapted to provide high hori-   5
gated in the vertical direction if the horizontal resolu- zontal
resolution.                                  tion is to be improved. Solid
state Imaging devices, such as CCD im-       Figure 2 shows the layout of
the vertically elon- agers, incorporated in various designs of camera, are
gated unit cell of the Interline transfer type CCD. In adapted for
outputting image signals corresponding  each unit cell, a rectangular
vertical register section to the light from an object The image orvideo
signals,  10  111 having the vertical (V)direction as the longitudi-
outputted from the solid state Imaging devices, are  nal direction is
formed, and a read-out gate section usually in a form corresponding to
television signals.  112 is formed so as to extend along the vertical reg-
The charge transfer arrangement of the CCD       ister section 111. An
opening 113 in a photoshield film, type solid state Imaging devices falls
into one of three  surrounded by a channel stop region 114, is formed
categories, namely interline transfer, frame Interline   15  on the
photoelectric converting section adjacent to transfer and frame transfer
types.                  the read-out gate section 112. It should be noted
that, Figure 1 of the accompanying drawings is a dia-  with improvement in
the horizontal resolution, the grammatic view of the customary interline
transfer  size of the opening 113, the photoelectric converting type CCD.
Alarge numberof photoelectric converting  section and the vertical register
section 111 become sections 101 are arranged in a matrix configuration   20
shorter in the horizontal or H-direction, while becom- and a vertical
registersection 102 are associated with  ing more elongated In the vertical
or V-direction. each vertical column of the matrix of converting sec-   In
this manner, if the horizontal resolution of the tions 101. Each of the
vertical register sections 102  Interline transfer type CCD is to be
improved, in the is electrically connected to a horizontal register sec-
first place, the width In the H-direction of the vertical tion 103, by
which signal charges are outputted via  25  register section 111 is
reduced, and its transfer effi- output section 104 for each horizontal line
of a televi-  ciency is reduced. Secondly, the read-out gate sec- sion
raster.                                        tion 112 or the channel stop
region 114 is elongated An example of frame transfertype CCD is descri-  in
contour length with resulting increase in the area in bed In Japanese
patent publications (KOKAI) 61-     the unit cell. As a result, the opening
113 is reduced 125077 (1986) and 61-198891 (1986). With a view to  30  in
area and hence sufficient sensitivity or sufficient achieving Interlaced
scanning, signal charges are   handling charges cannot be obtained.
Thirdly, the re- transferred in the horizontal direction of the TV pic-
quired patterning of the opening 113 becomes more ture or raster in the
imaging sections of these known  intricate in the H-direction, resulting in
increased fab- imaging devices, despite the fact that these devices
ricating difficulties and fluctuations in sensitivity. am of the frame
transfer type.                 35       US-A-4,737,841 discloses a frame
transfer type Frame transfer type solid state imaging devices,  CCD imager
with horizontally arranged image sen- in which the photoelectric converting
sections play  sors. GB-A-2151878 discloses CCD imagers with the role of
transferring signal charges, are superior to  partitioned registers in
which, in order to reduce the some others In that the available light
receiving area  time needed to move charge packets serially from a may be
increased. However, satisfactory lightabsorp-  40  channel, the charges are
transferred simultaneously tion or sensitivity cannot be assured with such
Imag-  in opposite directions towards the channel ends. ing devices, and it
is difficult to reduce image smear-  It is an object of the present
invention to provide ing. In addition, in view of progress in digital
technol-  an improved charge coupled device imager in which ogyitis not
necessaryforthe CCD to be able to output    each of unit cell of imaging
section has a large pho- an interlaced signal.                          45
toelectric converting section to achieve sufficient The use of the frame
interline transferor interline  sensitivity and fabricating easiness with
high transfer transfer type CCD devices, In place of the frame
efficiency and sufficient handling charges in spite of transfer type
devices, enables reduced smear and    high horizontal resolution. improved
sensitivity to be obtained. Above all, the     It is another objectofthe
present invention to pro- smear may be significantly reduced with the frame
in-  50  vide a charge coupled device imager having a plural terline
transfer CCDs.                              of horizontal charge transfer
sections which are driv- However, with NTSC-system TV signals, the vert-
en by a low transfer frequency. ical resolution is established by the field
frequency of  According to one aspect of the present invention, 60 Hz and
the 525 lines per frame. Hence, for improv-  there is provided a charge
coupled device imager Ing the resolution, it is necessary to increase the
num-   55  comprising: ber of photoelectric converting sections in the
hori-      a semiconductor substrate; zontal direction, which requires the
length of the hor-   an imaging section formed in the surface of the
izontal side of the rectangular unit cell to be reduced.  substrate and
including: 2   
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photoelectric converting sections,  prise a plurality offirst horizontal
charge transfer sec- arrayed in a matrix configuration and isolated from
tions, provided in the first portion of the image sec- each other, for
generating signal charges;           tion, for transferring the signal
charges via read out readout means including:                        gate
regions of the first portion of the imaging section a horizontal register
for reading out image sig-   5   in one horizontal direction, and nals from
the signal charges generated and transfer-       a plurality of second
horizontal charge transfer red in the imaging section; and
sections provided in the second portion of the imag- a storage section
having a plurality of horizon-  ing section, for transferring the signal
charges via the tal storage register sections formed between the im-
readout gate regions of the second portion in a hori- aging section and the
readout means, and adapted to  10  zontal direction opposite to the
horizontal direction of transfer the signal charges In the horizontal
direction  the first horizontal charge transfer sections. and in the
vertical direction line by line; characterised  To achieve high horizontal
resolution, the unit by
cells are arrayed with high density in the horizontal di- a plurality of
readout gate regions abutting the  rection. As the horizontal charge
transfer section in photoelectric converting sections for transferring the
15  the unit cell need not be elongated in the vertical di- generated
signal charges; and                         rection, the photoelectric
converting sections are pre- a plurality of horizontal charge transfer sec-
vented from shrinking in the horizontal direction. tions arranged between
the horizontal rows of the        According to one embodiment of the
invention, a photoelectric converting sections for transferring the  charge
coupled device imager includes a plurality of signal charges via the
readoutgate regions in the hor-  20   photoelectric converting sections, a
plurality of hori- izontal direction in response to the raster scanning of
zontal charge transfer section abutted on the row of the television signal;
and in that                    the photoelectric converting sections, and
storage the horizontal storage registersections include  sections like as
frame interline transfertype CCD im- a plurality of transfer electrodes
juxtaposed in the  ager. Signal charges generated In the photoelectric
horizontal direction and elongate in the vertical direc-  25   converting
sections are transferred from the horizon- tion, a plurality of vertical
transfer gates provided be-  tal charge transfer sections to the storage
sections tween the horizontal storage register sections, and   with high
speed, so that smear is reduced. In one par- channel stop regions formed in
the surface of the sub-  ticular embodiment of the invention, the storage
sec- strate under the vertical transfer gates for isolating  tions are
provided at both ends of the horizontal between the same phase potential
well in the juxta-  30   charge transfer sections of the Imaging section in
the posed horizontal storage register sections.           horizontal
direction. The transfer frequency is low- A second aspect of the invention
provides a       ered owing to the reduced number of the signal charg-
charge coupled device imager comprising:              es which should be
transferred to the storage sec- a semiconductor substrate,
tions at one time. an imaging section formed in thesurface of the   35  In
another particular embodiment of the inven- substrate and Including:
tion, the storage section storage signal charges tran- a plurality of
photoelectric converting sections  siently and transfers the signal charges
not only the for generating signal charges, arrayed In a matrix
horizontal direction also the vertical direction. The configuration are
isolated from each other,           outputsignals from the charge coupled
device imager a storage section for transferring In the hori-  40   becomes
more convenient for television signal proc- zontal direction and in the
vertical direction line by  essing. line; and
The invention will be further described by way of readout means for reading
out image signals     non-limitative example with reference to the accom-
from the signal charges generated and transferred in  panying drawings, in
which:- the imaging section; characterised by:           45      Figure 1
is a schematic viewof a prior art interline a plurality of readout gate
regions abutting the   transfer type CCD imager, photoelectric converting
sections for transferring the   Figure 2 is a schematic plan view of a unit
cell of generated signal charges,                                a prior
art CCD imager, a plurality of horizontal charge transfer sec-      Figure
3 is a schematic view of a first embodi- tions provided between horizontal
rows of the photo-   50  ment of CCD imager of the present invention;
electric converting sections, for transferring the sig-  Figure 4 Is a
schematic plan view of a unit cell of nal charges via the readout gate
regions in horizon-     a preferred embodiment of the present invention;
tally In response to the rasterscanning direction of the  Figure 5 is a
schematic view of a second embodi- television signal, and In that:
ment of CCD imager of the present invention; the matrix configuration is
verticallyseparated   55  Figure 6 is a schematic view of a third embodi-
into a first portion and a second portion and has at     ment of CCD imager
of the present invention; least horizontal rows;
Figure 7 is a schematic view of a fourth embodi- the horizontal charge
transfer sections com-       ment of CCD imager of the present invention; 3



5                   EP 0 419 118 B1 Figure 8 Is a schematic view of a fifth
embodi-  column basis and is also supplied with proper drive ment of CCD
imager of the present Invention;    signals. An output section 5 is
provided at the vertical Figure 9 Is a schematic view of a sixth embodi-
terminal end of the vertical charge transfer section 4 ment of CCD imager
of the present Invention;    for sequentially outputting the transferred
signals. Al- Figure 10 is a schematic view of a seventh em-   5   though
only one vertical charge transfer section 4 is bodiment of CCD imagerof the
present Invention;  provided in the present embodiment, a plurality of
Figure 11 Is a schematic view of an eighth em-  vertical charge transfer
sections may also be provid- bodiment of CCD Imagerof the present
invention;  ed for reading out signal charges. Figure 12 is a schematic
view of a ninth embodi-   In Fig. 3, an area indicated by a broken
rectangle ment of CCD Imager of the present invention;  10  Indicates the
contour of a unit cell 10 which is shown Figure 13 is a schematic view of a
tenth embodi-  to an enlarged scale in Fig. 4. As shown in Fig. 4, the ment
of CCD Imager of the present Invention;   unit cell  0 of the CCD of the
presentembodiment has Figure 14 is a schematic view of an eleventh em-  a
length equal to [err] In the H-direction and a length bodiment of CCD
imagerof the present invention;  equal to [err]n the V-direction. For
raising the horizontal Figure 15 Is a plan view showing schematically a
15  resolution, the length [err] is selected to be shorter than main
portion of an eleventh embodiment of CCD  the length [err] so that the unit
cell 1 0 has the contour imager of the present Invention;                of
a vertically elongated rectangle as shown. Each Figures 16 and 17 are
schematic views depicting  such unit cell 1 0 is constituted by a
horizontal charge voltage waveforms applied to the CCD imager    transfer
section 3, an opening 12 associated with the according to the eleventh
embodiment.      20   photo-electric converting section 2, a channel stop
In the first embodiment, an Interline transfer type  region 13 and a
readout gate region 1 1. CCD I is provided, In which the charge transfer
direc-  The horizontal charge transfer section 3 In each tion from an
imaging section thereof corresponds to  unit cell is continuous to the
horizontal charge trans- the horizontal direction of the television picture
sur-  fer sections 3 of the adjacent unit cells 1 0, so that it face.
25   has a length in the H-direction equal to the length [err Figure 3
shows the overall structure of the CCD  while it has a width [err] In the
V-direction. With the unit I having a large number of photoelectric
converting  cell 10, the H-direction corresponds to the direction of
sections 2 arranged in a matrix configuration. These  the shorter side of
the cell 10, and the charge transfer photoelectric converting sections 2
are electrically  sections may be formed along the shorter sides of the
isolated from one another by channel stop regions. In  30  cells 1 0 in
order that the sections may be formed con- the drawing, the horizontal
direction corresponding to  tinuously across the unit cells. Thus the width
[err] the scanning linedirection ofthe television raster Is In-  along the
V-direction may be increased for the same dicated as the H-direction, while
the direction normal  area of the unit cell as compared to the CCD adapted
thereto Is the V-direction. The number of the photo-  for transferring the
charges in the V-direction, as electric converting sections 2 in the
V-direction Is  35  shown in Fig. 4, with the resulting improved transfer
equal to the degree of vertical resolution which Is 525  efficiency. In the
NTSC system, while the numberof the sections    The channel stop region 13
and the readout gate 2 in the H-direction is equal to the degree of
horizontal  region 1 1 are provided for surrounding the associated
resolution. A horizontal charge transfer section 3 Is  photoelectric
converting section 2 when seen in plan formed for and along each horizontal
row of the pho-  40  view. Within the unit cell 10 of the present embodi-
toelectric converting sections 2. To these horizontal  ment, since the
horizontal charge transfer section 3 charge transfer sections 3 are suppled
multi-phase  occupies the lower part of the cell 10, it is unneces- driving
signals, such as 4 phase driving signals, by  sary to form the channel stop
region 13 or the read- means of which the charges are transferred. The
out section 1 1 over the entire length of the longer side charge transfer
direction of the horizontal charge   45  vo of the unit cell, but it is
only necessary to form the transfer sections 3 is the H-direction
corresponding to  region 13 or the region 11 over an extent of vo-W1 in the
scanning line direction for the television picture  the V-direction oralong
the longerside of the unit cell. surface or raster. Each photoelectric
converting sec-  Thus the area occupied by the channel stop region 13 tion
2 has a readout gate section, not shown in Fig.  or the read-out section 11
may be reduced sufficient- 3, between it and the associated horizontal
charge   50  ly as compared to the conventional CCD shown in Fig. transfer
section 36, and signal charges are read out  2. by means of the read-out
gate section from each con-   The opening 12 of the photoelectric
converting verting section 2 to the horizontal charge transfer sec-
section 2 which is a pattern formed in a light shield tion 3. A vertical
charge transfer section 4 is provided  film, may be enlarged In area
because the channel at the horizontal terminal ends of the horizontal  55
stop region 13 or the read-out section 11 is reduced charge
transfersections 3. This vertical charge trans-  in area, as described
above, in addition the opening fer section 4 is a register for transferring
signal charg-  12 has the length [err] In the H-direction and the length es
from the converting sections on the column-by-     [err] in the
V-direction, wherein the lengths h1 and v1 are 4 
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significantly from each other, so that the  the vertical charge transfer
section 25 is also the V'- opening 12 is approximately square in shape and
direction, which is opposite to that of the first embodi- hence occupies an
area which Is relatively large com-  ment. pared to the perimetral length
of the opening 12. Thus  The CCD of the fourth embodiment shown in Fig. the
amount of charges generated in the photoelectric   5   7 has an oimaging
region 27 formed by a large number section 2 may be increased to improve
sensitivity. On  of unit cells 29 of the same structure as that of the the
other hand, since the opening 12 is not elongated  CCD of the first
embodiment and a vertical charge in contour, the lithographic manufacture
process for  transfer section 28 is provided adjacent to the hori- the
opening 12 may be facilitated while the unit cell  zontal terminal end of
the imaging region 27. This 10 itself may be miniaturized more
conveniently.  10  vertical charge transfer section 28 is provided at the
With the CCD of the present embodiment in      same side as that with the
CCD of the third embodi- which charges are transferred in the horizontal
direc-  ment, so that horizontal charge transfer proceeds in tion in the
imaging region with the aid of such unit cell  the H'-direction which is
reversed from that with the 10, outputs corresponding to the signal charges
for  CCD of the first embodiment. The charge transfer di- each vertical
column may be issued sequentially at  15  rection in the vertical charge
transfer section 28 is the the output section 5. It will be noted that, if
the signals  same V-direction as that with the CCD of the first em- are
stored, after digital signal processing, in a mem-  bodiment. ory of a
video RAM or the like, so as to be taken out  The present embodiment is an
example of a subsequently, outputsignals corresponding totheTV  frame
interline transfertype CCD 31 in which storage signals may be produced.
20  register sections are provided between a horizontal The CCDs of the
second to fourth embodiments    charge transfer section and a vertical
charge transfer are modifications of the CCD of the first embodiment
section. wherein, for example, the direction of charge transfer  Fig. 8
shows an overall structure of the CCD in in the horizontal direction or in
the vertical direction is  its entirety. Similarly to the CCD of the first
embodi- changed from that of the first embodiment. In Figs. 5   25   ment,
the CCD 31 has a large number of photoelectric to 7, the H-direction is the
forward direction of the  converting sections 32 arranged in a matrix
configur- scanning lives of the television raster, whereas the H'-  ation
and isolated from one another by channel stop direction is the reverse
direction of the scanning lines.  regions. In the drawing, the horizontal
direction cor- The V-direction and V'-direction are the vertical direc-
responding to the raster scanning line direction is the tion from above
towards below and the vertical direc-  30   H-direction and the direction
normal thereto is the V- tion from below towards above, as seen in these
fig-  direction. The number of the photoelectric converting ure,
respectively.                                 sections 32 corresponds to
the degree of resolution. Referring to Fig. 5, the CCD of the second em-  A
horizontal charge transfer section 33 is formed bodiment has an imaging
region 21 of the same struc-  along each horizontal row of the converting
sections ture as that of the CCD of the first embodiment, and   35  32 with
a read-out gate section interposed between a vertical charge transfer
section 22 adjacent to the  it and the photoelectric converting section 32.
The horizontal terminal end of the imaging region 21 Each  horizontal
charge transfer sections 33 are supplied unit 23 in the imaging region 21
is vertically elongated  with proper drive signals, and the charge transfer
di- in contour, while the photoelectric converting section  rection in each
transfer section 33 is the H-direction has an increased area, as shown in
Fig. 4. Similarly  40  corresponding to the raster scanning line direction.
to the first embodiment, the horizontal charge trans-  Storage register
sections 38 are formed for each fer section transfer signal charges in the
H-direction,  horizontal row at the horizontal terminal end of each whereas
the vertical charge transfer section 22 trans-  horizontal charge transfer
section 33. Each storage ferssignal charges in the V'-direction, that is,
upward-  register section 38 is electrically connected to each ly in Fig.
5. In this case, the output signals in each   45  associated horizontal
charge transfer section 33 for vertical line are issued in the reverse
sequence from  transiently storing signal charges of each horizontal that
of the CCD of the first embodiment            charge transfer section 33.
The storage register sec- The CCD of the third embodiment shown in Fig.
tion 38 is supplied with proper driving signals for re- 6 has an imaging
region 24 formed by a large number  aizing a high speed transfer and
lowering signal of unit cells 26 of the same structure as that of the   50
smears. The charge transfer direction in the storage CCD of the first
embodiment, and a vertical charge  register section 38 is the horizontal
direction. The transfer section 25 is provided adjacent to the hori-
storage charge sections 34 are electrically connected zontal terminal end
of the imaging region 24. Thevert-  to a vertical charge transfer section
34. ical charge transfer section 25 is provided at the side  This vertical
charge transfer section 34 is a reg- of the region 24 opposite to that with
the CCD of the  55  ister for transferring signal charges from the storage
first and second embodiments, so that horizontal   register sections 38 on
the column by-column basis. charge transfer proceeds In the reverse
direction or  The transfersection 34 is supplied with properdriving in the
H'-direction. The charge transfer direction In  signals for realizing the
charge transfer. An output 
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provided at the vertical terminal end of  transfer section 43 for
transiently storing signal the transfer section 34 for sequentially
outputting the  charges in each associated horizontal charge transfer
transferred signals. Although onlyonevertical charge  section 43. A
transfer gate is provided between adja- transfer section 34 is provided in
the present embodi-  cent storage register sections 48 of the storage sec-
ment a plurality of such vertical charge transfer sec-   5   tion 47. Thus
the charges are transferred in the H-di- tions may also be provided for
reading out signal   rection from the horizontal charge transfer sections
charges.                                            43 to the storage
register sections 48, from which the In Fig. 8, a region indicated by a
broken line rec-  charges are transferred in the vertical direction to a
tangle represents a unit cell 10 having a structure  horizontal CCD section
44. In this manner the charg- similar to that shown in Fig. 4. That is, the
horizontal  10  es are transferred in the horizontal direction so as to
charge transfer section 33 is vertical elongated to im-  be transferred in
the vertical direction in the storage prove its charge transfer efficiency.
The channel stop  section 47 to realize output signals corresponding to
region and the read-out section are reduced in size to  television signals
while simultaneously realizing high increase the area of the opening
corresponding to the  sensitivity owing to the layout of the u nit cell 10
as will photoelectric converting section 32 to improve sensi-  15  be
explained subsequently. Also the lowsignal smear tivity. The opening is
substantially square in contour  may be realized by high speed transfer to
the storage to help facilitate microfabrication.                register
section 48. With the CCD of the present embodiment, since       The
horizontal CCD section 44 and the output the charges are transferred In the
horizontal direction  section 45 read out signal charges on the
line-by-line through the horizontal charge transfer sections be-  20
basis. Thus the signal charges transiently stored in tween horizontal rows
of the photoelectric converting  the storage section 47 are outputted on
the line-by- sections 32 arranged in the matrix configuration, the  line
basis. Meanwhile, plural horizontal CCD sections layout of the unit cell 10
helps facilitate microfabrica-  44 may be provided for reducing the
frequency of the tion. Signal smear may also be reduced because of
transfer signals. the provision of the storage register sections 38.  25
The region indicated by a broken line rectangle The present embodiment is
an example of a CCD    represents a unit cell 10 having a structure similar
to in which charges are transferred in the imaging sec-  that shown in Fig.
4. Thus the horizontal charge trans- tion in the horizontal direction which
is the raster  fersection43 is widened in thevertical direction to im-
scanning direction and are stored transiently In a stor-  prove its
transfer efficiency. On the other hand, the age section and in which the
signal charges thus stor-  30  channel stop region and the read-out section
are de- ed in the storage section are transferred in the verti-  creased in
area to increase the area in the opening cal direction.
associated with the photoelectric converting section Fig. 9 shows an
overall structure of the CCD in  42 to improve the sensitivity. In
addition, the opening its entirety. Similarly to the CCD of the first
embodi-  is substantially square in contour to facilitate micro- ment, the
CCD 41 has a large number of photoelectric  35  fabrication. converting
sections 42 arranged in an Imaging sec-      The CCD of the present
embodiment has the tion 46 in a matrix configuration and isolated from one
merit due to the layout of the unit cell 10 and, since another by channel
stop regions. In the drawing, the  the transfer from the horizontal
direction to the verti- horizontal direction corresponding to the
rasterscan-  cal direction is performed In the storage section 47, ning
line direction is the H-direction and the direction   40  signal charges
may be outputted in the sequence cor- normal thereto is the V-direction.
The number of the  responding tothe TV signal sequence. In addition, the
photoelectric converting sections 42 corresponds to  CCD of the present
embodiment may be applied to a the degree of resolution. A horizontal
charge transfer  system in which signals are not digitized subsequent-
section 43 is formed along each horizontal row of the  ly. converting
sections 42 with a read-out gate section   45  The seventh to ninth
embodiments represent interposed between it and the photoelectric convert-
modifications of the sixth embodiment with different ing section 42. The
horizontal charge transfer sec-  modes of transferring the charges. In
Figs. 10 to 12, tions 43 are supplied with proper drive signals to ef-  the
H-direction represents the forward direction of fect charge transfer, and
the charge transfer direction  the raster scanning line direction and the
H'-direction in each transfer section 43 is the H-direction corre-  50  the
direction reversed from the scanning line direc- sponding to the raster
scanning line direction.     tion. The V-direction represents the vertical
direction Astorage section 47 is formed adjacent to the im-  from above
towards below and the V'-direction the aging section 46 provided with the
photoelectric con-  vertical direction from below towards above. verting
sections 42 and the horizontal charge transfer  The CCD of the seventh
embodiment shown in sections 43. The storage section 47 is formed by stor-
55   Fig. 10 includes an imaging section 51 formed by a age register
sections 48 each associated with one   large numberof unit cells 10 and
having the horizontal horizontal row. Each storage register section 48 Is
direction as the charge transfer direction, a storage 



electrically connected with each horizontal charge  section 52 for
vertically transferring charges which 6    11                   EP 0 419
118 B1                  12 have been transferred horizontally, and a
horizontal  photoelectric converting sections 72. Between the CCD section
for signal reading. The charge transfer  first charge transfer section 73
and the second direction from the imaging section 51 to the storage  charge
transfer section 74 on one hand and the pho- section 52 is the H-direction
which is the same direc-  toelectric converting section 72 on the other,
there is tion as that in CCD of the sixth embodiment, whereas   5
provided a read-out gate section, not shown. It is by the charge transfer
direction from the storage section  way of this read-out gate section that
the charges In 52 to the horizontal CCD section 53 is the V'-direction
each of the photoelectric converting sections 72 are which is the direction
towards above in the drawing.  transferred to the first and second
horizontal charge In the horizontal CCD section 53, charges are trans-
transfer sections 73 and 74. The first horizontal ferred in the
H'-direction so as to be outputted at the   10  charge transfer sections 73
are arrayed in the left half output terminal.
of the imaging section 69 while the second horizontal With the CCD of the
eighth embodiment, shown      charge transfer sections 74 are arrayed in
the right in Fig. 11, charge transfer in the H-direction from the  half of
the imaging section 69. Thus the charges in the imaging section 54 to the
storage section 55 as well  left half photoelectric converting sections of
each hor- as charge transfer In the V-direction from the storage   15
izontal row are transferred by the first horizontal section 55 to the
horizontal CCD section 56 proceeds  charge transfer section 73, whereas
those in the right in the same manner as with the CCD of the sixth em-
half photoelectric converting sections of the same bodiment. However, the
charge transfer direction in   horizontal row are transferred by the second
horizon- the horizontal CCD section 56 is the H-direction which  tal charge
transfer section 74. The charge transferdi- is opposite to thatwith the
sixth embodiment. With the   20  rection through the first horizontal
charge transfer CCD of the present eighth embodiment since charg-
section 73 is the horizontal direction corresponding to es are transferred
in the horizontal direction in the im-  the raster scanning line direction
and is the H'-direc- aging section 54, the unitcell 10 has a high
sensitivity  tion from the center of the imaging section 69 towards and
superior transfer efficiency and lithographing ac-  left in the drawing. On
the other hand, the charge curacy.
25  transfer direction through the second horizontal With the CCD of the
ninth embodiment, shown in    charge transfer section 74 is the horizontal
direction Fig. 12, horizontal charge transfer from the imaging
corresponding to the raster scanning line direction section 60 to the
storage section 61 proceeds In the  and is the H-direction from the center
of the imaging H'-direction, while vertical charge transfer from the
section 6911 towards right in the drawing. The charge storage section 61 to
the horizontal CCD section 62   30  transfer direction In the second
horizontal charge proceeds in the V'-direction and charge transfer in the
transfer section 74 is opposite to that in the first hor- horizontal CCD
section 62 proceeds In the H-direc-   izontal charge transfer section 73.
The first and sec- tion.
ond horizontal charge transfersections 73 and 74 are The modifications
according to the seventh to     supplied with 74 phase driving signals
[err] tenth embodiments may be employed as the occa-   35   so that charges
are transferred in accordance with sion may require.
these signals. While the first horizontal charge trans- The CCD of the
present embodiment is of the       fersection 73 and the second horizontal
charge trans- frame interline transfer type in which the charge     fer
section 74 transfer charges in the mutually oppo- transfer direction from
the imaging region is the hor-  site directions, the same driving signals
[err] izontal direction of the television raster and charges   40   may be
used by reversing the relative positions of the are read in two directions,
that Is in a direction to-  storage and transfer sections. wards left and
in a direction towards right.             A first storage section 68 is
provided at the termi- Fig. 13 shows the overall structure of the CCD 71
nal ends of the first horizontal charge transfer sec- having a large number
of photoelectric converting     tions 73. This first storage section 68 is
formed by a sections 72 arranged in a matrix configuration. These   45
plurality of first storage register sections 75 each of photoelectric
converting sections 72 are electrically  which is associated with one of
the horizontal rows of isolated from one another by channel stop regions.
In  the photoelectric converting sections and electrically the drawing, the
horizontal direction corresponding to  connected to one of the first charge
transfer sections the direction of the raster scanning lines is the H-di-
73 associated with the horizontal rows. In these first rection and the
direction normal thereto is the V-direc-  50   storage register sections
75, charges are transferred tion. The number of the photoelectric
converting sec-  In the H'-direction and stored transiently therein soas
tions 72 in the V-direction is equal to the degree of  to be transferred
subsequently in the vertical or V-di- vertical resolution which is 525 in
the NTSC system   rection. The first storage section 68 is supplied with
while the number of the sections in the H-direction is  drive signals [err]
for transferring the charg- equal to the degree of horizontal resolution.
55   es in the horizontal direction. Transfer gates are pro- A first
horizontal charge transfer section 73 and  vided between the adjacent first
storage register sec- 



a second horizontal charge transfer section 74 are   tions 75 and, for
driving these transfer gates, the first formed along and for each
horizontal row of these     storage section 68 is also supplied with drive
signals 7    13                  EP 0 419 118  B1                   14
[err]                                               vertical blanking
period of the television signals, the A second storage section 67 is
provided at the  light from an object falls via opening of the unit cell 70
terminal ends of the second horizontal charge trans-  so as to be converted
Into signal charges at the pho- fer section 74, as at the side of the first
horizontal  toelectric converting sections 72. Then, during the charge
transfer section 73. This second storage sec-   5   vertical blanking
period, these signal charges are tion 67 is constituted by a plurality of
second storage  transferred from the converting sections 72 to the register
sections 76 each of which is associated with  first and second horizontal
charge transfer sections one of the horizontal rows of the photoelectric
con-  73 and 74 by way of the read-out gates. The charges verting sections
and electrically connected to one of  are transferred at high speed through
the first and the second horizontal charge transfer sections 74 as-  10
second charge transfer sections 73 and 74 in the hor- sociated with the
horizontal rows. In the second stor-  izontal direction. In the first
horizontal charge transfer age register sections 76, signal charges are
transfer-  section 73, the signal charges are transferred in the red in the
H-direction and transiently stored therein  H'-direction as far as the
first storage register section soas to be transferred subsequently In the
vertical di-  75. In the second horizontal charge transfer section rection
or in the V-direction. Similarly to the first stor-  15  74, signal charges
are transferred in the opposite di- age section 68 the second storage
section 67 is sup-  rection to that In the first signal transfer section
73, plied with drive signals [err] for transferring  or in the H-direction,
as far as the second storage sec- the charges in the horizontal direction.
Transfer gates  tion 76. Should the signal charges be transferred in are
provided between the adjacent first storage reg-  one horizontal direction
through the rows of the unit ister section 75 and, for driving these
transfer gates,  20  cells, the transfer frequency would be increased. the
second storage section 67 is also supplied with  However, by transferring
the charges In this manner drive signals [err]
in two horizontal directions, the number of the unit The charges from the
first storage section 68 are  cells taking part in charge transfer in each
direction transferred to first horizontal CCD section 77 as par-  and hence
the transfer frequency may be halved. allel data while the charges from the
second storage   25   This results In the increased horizontal transfer
effi- section 67 are transferred to second horizontal CCD  ciency and the
sufficient quantity of the charges to be section 78 as parallel data. These
first and second  processed. horizontal CCD sections 77, 78 are supplied
with        During the Imaging period of the next field, charg- proper
driving signals to effect charge transfer in the  es transferred through
the first and second storage H'-direction. Output sections 7.9, 79 are
annexed to  30  sections 68, 67 are transferred to the storage register the
vertical terminal ends of the first and second hor-  sections 75, 76 and
thence to the horizontal CCD sec- izontal CCD sections 77, 78 for
sequentially output-  tions 77, 78 when then operate to read out the half-
ting the signal charges transferred thereto by the  line data sequentially
via outputsections 79. The out- CCD sections 77, 78.
puts are ultimately taken out sequentially in the hori- Although one each
of the first and second hori-  35  zontal direction to produce outputs
corresponding to zontal CCD sections 77, 78 are provided in the pres-
television signals. ent embodiment a plurality of charge transfer sec-
With the CCD of the present embodiment the tions may be provided for
reading the signal charges.  special layout of the unit cell 70 results in
improved The charge transfer directions through the first and  sensitivity
and transfer efficiency and helps facilitate second horizontal CCO sections
may also be re-  40   microfabrication. The horizontal charge transfer in
versed from those shown in Fig. 13, while the horizon-  two directions
results in the lowered transfer frequen- tal CCD sections may also be
provided above the     cy to improve the transfer efficiency and the
quantity storage sections instead of below the storage sec-  of charges
processed by the CCD as well as to relieve tions.
the load of the driver supplying drive signals. The region indicated by a
broken line rectangle in  45  In the present embodiment a frame interline
Fig. 13 represents a unit cell 70 having a structure  transfer type CCD 81
is disclosed, in which the similar to that shown In Fig. 4. Thus the
horizontal  charge transfer direction from an imaging section is charge
transfer section 73 is widened in the vertical  the horizontal direction of
the television picture sur- direction to improve its transfer efficiency.
On the  face or raster and the charge transfer direction is other hand, the
channel stop region and the read-out  50  charged in the storage section
from the horizontal di- section are decreased in area to increase the area
In  rection to the vertical direction. The present embodi- the opening
associated with the photoelectric con-  mentrepresentsanothermodification
of thesixth em- verting section 72 to improve the sensitivity. In addi-
bodiment with different mode of transferring the tion, the opening is
substantially square in contour to  charges. facilitate microfabrication.
55       Fig. 14 shows an overall structure of the CCD 81, 



Atypical operation of the CCD of the presentem-  the imaging section 84 of
which has a large number bodiment will be hereinafter explained.
of photoelectric converting sections 82 arranged in a First, during the
imaging period other than the  matrix configuration. These photoelectric
converting    15                  EP 0 419 118 B1                  16
sections 82 are electrically isolated from one another  fabrication.
bychannel stop regions. In the drawing, the horizontal  The arrangement of
the storage section 85 for direction corresponding to the scanning line
direction  vertically transferring the horizontally transferred of the
television screen surface or raster Is indicated  charged will be explained
by referring to Fig. 15. as the H-direction, while the direction normal
thereto   5  In the storage section 85, transfer electrode 91 to is the
V-direction. The number of the photoelectric  94 are formed on the
semiconductor substrate using converting sections 82 In the V-direction is
equal to  a second electrode layer, such as a polysilicon layer, the degree
of vertical resolution which Is 525 in the  and a third electrode layer.
These transfer electrodes NTSC system, while the numberof the sections 82
In  91 to 94 are each of a band-shaped pattern, with the the H-direction is
equal to the degree of horizontal re-  10  V-direction as the longitudinal
direction, and are over- solution. A horizontal charge transfer section 83
is  lapped at the ends or edges in the H-direction. The formed along and
for each horizontal row of the pho-  drive signals [err] are supplied to
the trans- toelectric converting sections 82. To these horizontal  fer
electrodes 91 to 94, respectively. Vertical transfer charge transfer
sections 83 are supplied 4-phase    gates 95, each of a band-shaped
pattern, with the H- driving signals [err] by means of which the   15
direction as the longitudinal direction, are arranged charges are
transferred. The charge transfer direc-  orthogonally with respect to the
transfer electrode 91 tion of the horizontal charge transfer sections 83 is
to 94. These vertical transfer gates 95 are provided the H-direction
corresponding to the scanning line di-  at the positions lying between the
horizontal rows of rection for the television picture surface or raster.
the Imaging section 84 so that the regions between Each horizontal charge
transfer section 83 has a   20  the vertical transfer gates 95, 95 function
as the reg- readout section, not shown In Fig. 14, between it and  later
corresponding to the horizontal charge transfer the associated
photoelectric converting section 82,  sections 83. These vertical transfer
gates 95 are and signal charges are read out by means of the read-  formed
with the use ofthe first electrode layerand are out section from each
photoelectric converting sec-  supplied with the drive signal[err] as the
gate vol- tion 82 to the horizontal charge transfer section 83.   25  tage.
Below the vertical transfer gates 95 are formed A storage section 85 is
provided at the terminal  by channel stop regions 96 in a discrete or
Interrupted ends of the horizontal charge transfer sections 83 for
pattern. transferring charges from the horizontal charge         These
channel stop regions 96 are comprised of transfer sections 83 In the
H-direction for transiently  discrete substantially regular
parallelepipedic pat- storing the charges and subsequently transferring the
30  terns lying along the longitudinal direction and along stored charges
in the vertical direction or V-direction.  the horizontal direction. A
transfer path 97 is formed The storage section 85 is provided with 4-phase
between the region of the transfer electrodes 91, 92 transfer electrodes
and vertical transfer gates, as will  above the associated vertical
transfer gate 95 and the be explained subsequently, and is supplied with
driv-  region of the transferelectrode 93,94 below the same ing signals
[err]             35  vertical transfer gate 95 as viewed in the drawing.
At the vertical terminal end of the storage section  Owing to the above
mentioned pattern of the channel 85 is arranged a horizontal CCD section
86, which is  stop region 96, it becomes possible to inhibit charge a
register whereby the charges transferred from the  transfer across the
lower sides, as viewed in the di- storage section 85 In the V-direction may
be sequen-  rection passing through the drawing sheet from tially
transferred line by line in the H-direction. This  40  above, of the
transfer electrodes 91 to 94 having dif- horizontal CCD section 86 is also
supplied with proper  ferent locations in the V-direction and supplied with
driving signals. At the horizontal terminal end of the  the same-phase
drive signals. This channel stop re- horizontal CCD section 86 is formed an
outputsection  gion 96 may be formed by Implanting p-type impuri- 87 by
means of which the transferred signals are out-  ties to a higher
concentration on a semiconductor putted sequentially. Although only one
horizontal  45  substrate. An oxide film or the like may be formed si- CCD
section 86 is provided in the present embodi-   multaneously. Although the
storage section 85 of the ment, a plurality of horizontal CCD sections 86
may  CCD of the present embodiment is adapted to be driv- also be provided
for reading out the signals.       en by 4 phase driving signals, it may
also be driven The region indicated by a broken line rectangle  by 2 or 3
phase driving signals. The transfer electro- represents a unit cell 90
having a structure similar to  50   des may also be a pattern different
from the band- that shown in Fig. 4. Thus the horizontal charge trans-
shaped pattern. fersection 83 is widened in the vertical direction to im-
Atypical operation of the CCD of the present em- prove its transfer
efficiency. On the other hand, the  bodiment will be hereinafter explained.
channel stop region and the read-out section are de-    During the imaging
period, other than the vertical creased in area to increase the area in the
opening   55   blanking period, of the TV signals, the light from an 



associated with the photoelectric converting section  object will fall via
openings of the unit cells 90 so as 83 to Improve the sensitivity. In
addition, the opening  to be converted into signal charges at the
photoelec- is substantially square in contour to facilitate micro-  tric
converting sections 82. Then, during the vertical 9    17
EP 0 419 118 B1                       18 blanking period, the signal
charges are read unani-   signals [err] are at the "L" level, and the
mously from the converting sections 82 into the hor-  signal charges are
stored in the potential well at the izontal transfersections 83 via
read-outgates (ROG).  lower regions of the transfer electrodes 91, 92.
Then, The driving 12 signals [err] are then supplied  at time [err] the
signal [err] rises from the "L" level to to the horizontal charge transfer
sections 83 as high-   5   the "H" level, the vertical transfer gate 95
being in the speed clock signals, at the same time that the drive
conducting or charge transferring state. Thus the sig- signals [err] are
supplied to the transfer     nal charges are transferred from the lower
regions of electrodes 91 to 94 of the storage section 85 as high-  the
transfer electrodes 91, 92 to the transfer channel speed clock signals. By
means of these drive signals  97 below the transfer gate 95. Then, at time
[err] the [err]                           charge transfer in  10   drive
signals [err] level and the the H-direction proceeds at a high speed in the
hori-  signal charges become concentrated at the transfer zontal charge
transfersections 83 sothatthe charges   channel 97. Then, at time [err] the
drive signals [err] are transferred continuously at high speed to the low-
[err] go to "H" level and signal charges are partially er regions of the
transfer electrodes 91 to 94 of the  transferred from the transfer channel
97 to the trans- storage section 85.                              15  fer
electrodes 93,94. Then, at time t4, the signal [err] During horizontal
charge transfer in the storage   falls to the "L" level from the "H" level,
the vertical section 85 the signal [err] supplied to the vertical
transfer gate 95 is interrupted and signal charges are transfer gate 95 is
at a low or "L" level. Fig. 16 Is the  completely transferred to the
potential wells of the signal timing chart in the storage section during
the  transfer, electrodes 93, 94. With the clocks produced signal charge
transfer in the horizontal direction. As   20   since time t5, signal
charges are transferred from the shown in Fig. 16, during the vertical
blanking period,  potential well of the transfer electrodes 93, 94 to the a
signal [err] is at the "L" level. During this time, the  potential well of
thetransfer electrodes 91, 92to com- driving signals [err] supplied to the
transfer  plete one-line shifting. In Fig. 15, the broken line ar-
electrodes 91 to 94 are turned on or off repeatedly in  row indicates the
transfer route along the V-direction a regular manner. More specifically, a
little later than   25   and transfer proceeds via the transfer channel 97.
the time when the drive signal [err] goes to a high or     Such
line-by-line shift transfer proceeds during "H" level , the drive signal
[err] rises to a "H" level,  the horizontal blanking period. During one
horizontal from its "L" level . While the drive signal [err] re-   period
between the horizontal blanking periods, the mains at the "H" level, the
drive signal [err] rises to  horizontal CCD section 86 and the output
section 87 the "H" level, from the "L" level, the drive signal [err]  30
are in operation to read out signal charges line by line falling to the "L"
level. Thus the potential well be-  so as to be inputted to other signal
processing cir- comes deep initiallyatthetransferelectrode 91,then   cuits,
not shown as the CCD outputs. becoming deep at the transfer electrodes 92
and 93        With the above described layout of the unitcell 90 in this
order. Hence, with changes in the potential of  of the CCD of the present
embodiment, higher sensi- the transfer electrodes, signal charges are
transfer-  35  tivity and transfer efficiency may be achieved, while red in
the solid line direction shown in Fig. 15. The  more microfabrication may
be realized easily. By vir- drive signal [err] then rises while the drive
signal   tue of the arrangement of the storage section 85, [err] falls, and
then the drive signal [err] rises while  more reliable horizontal and
vertical charge transfer the drive signal [err] falls, to complete one
cycle per-  may be achieved to provide output signals more con- iod. This
cycle is then repeated to perform charge   40   venient for television
signal processing. transfer in the horizontal direction. During this time,
Although the signal charges are transferred in the the signal SToL supplied
to the vertical transfer gate  horizontal direction in the imaging section
84, storage 95 is at the "L" level to inhibit charge transfer In the
section 85 and in the horizontal CCD section 86 and V-direction so that the
charge transfer proceeds only  in the vertical direction in the storage
section 85, the in the horizontal direction. After such transfer is ter-
45  signal charge transfer direction may be reversed in minated, signal
charges for one unit cell 90 are stored  these sections from those
described in the present bya unit of the transferelectrodes 91 to 94
atthestor-  embodiment. age section 85. After the end of the vertical
blanking period, the charges stored in the storage section 85 are transfer-
50   Claims red during the next field period with line-by-line shift
transfer in the V-direction. Referring to Fig. 17, illus-  1. A charge
coupled device imager comprising: trating such line-by-line shift transfer
operation, the         a semiconductor substrate; line-by-line shift
transfer occurs during the horizontal        an imaging section (69; 84)
formed in the 



blanking period. In Fig. 17, the horizontal blanking   55  surface of the
substrate and including: period is the period when the signal HBL( is at
the "L"         a plurality of photoelectric converting sec- level . It is
assumed that initially the device signals   tions (72; 82), arrayed in a
matrix configuration SToI and STo2 are at the uHO level, while the drive
and isolated from each other, for generating sig- 10    blanking period,
the signal charges are read unani-   signals STe3 and STM4 are at the NL
level, and the mously from the converting sections 82 Into the hor-  signal
charges are stored in the potential well at the izontal transfersectIons 83
via read-outgates (ROG).  lower regions of the transfer electrodes 91, 92.
Then, The driving 12 signals IMol to IMM4 are then supplied  at time t1,
the signal STeL rises from the "LO level to to the horizontal charge
transfer sections 83 as high-   6   the "H level, the vertical transfer
gate 95 being In the speed clock signals, at the same time that the drive
conducting or charge transferring state. Thus the sig- signals STel to STo4
are supplied to the transfer     nal charges are transferred from the lower
regions of electrodes 91 to 94 of the storage section 85 as high-  the
transfer electrodes 91, 92 to the transfer channel speed clock signals. By
means of these drive signals  97 below the transfer gate 95. Then, at time
t2, the IMol to IMe4 and STol to STo4, charge transfer in  10  drive
signals STol, ST02 are at the L" level and the the H-direction proceeds at
a high speed in the horn-  signal charges become concentrated at the
transfer zontal charge transfersections 83 sothatthe charges   channel 97.
Then, at time t,, the drive signals STo3, are transferred continuously at
high speed to the low-  ST04 go to OH" level and signal charges are
partially er regions of the transfer electrodes 91 to 94 of the
transferred from the transfer channel 97 to the trans- storage section 85.
15  fer electrodes 93,94. Then, at time t4, the signal STOL During
horizontal charge transfer in the storage  falls to the NL level from the
"Hu level, the vertical section 85 the signal STeL supplied to the vertical
transfer gate 95 Is Interrupted and signal charges are transfer gate 95 is
at a low or NLN level. Fig. 18 is the  completely transferred to the
potential wells of the signal timing chart in the storage section during
the  transfer, electrodes 93, 94. With the docks produced signal charge
transfer in the horizontal direction. As   20  since time t6, signal
charges are transferred from the shown in Fig. 16, during the vertical
blanking period,  potential well of the transfer electrodes 93, 94 to the
X.>  a signal VBLK is at the L level. During this time, the  potential well
of the transfer electrodes 91,92 to com- driving signals STel to STo4
supplied to the transfer  plete one-line shifting. In Fig. 15, the broken
line ar- electrodes 91 to 94 are turned on oroff repeatedly In  row
indicates the transfer route along the V-direction a regular manner. More
specifically, a little later than   25   and transfer proceeds via the
transfer channel 97. the time when the drive signal ST01 goes to a high or
Such line-by-line shift transfer proceeds during H level , the drive signal
STo2 rises to a THE level,  the horizontal blanking period. During one
horizontal from its L" level . While the drive signal STo2 re-   period
between the horizontal blanking periods, the mains at the OHN level, the
drive signal STe3 rises to  horizontal CCD section 86 and the output
section 87 the H level, from the L" level , the drive signal STel   3o
are In operation to read out signal charges line by line falling to the L
level. Thus the potential well be-   so as to be Inputted to other signal
processing cir- comes deep initially at the transfer electrode 91, then
cuits, not shown as the CCD outputs. becoming deep at the transfer
electrodes 92 and 93       With the above described layoutofthe unit cell
90 In this order. Hence, with changes in the potential of  of the CCD of
the present embodiment, higher sensi- the transfer electrodes, signal
charges are transfer-  35  tivity and transfer efficiency may be achieved,
while red in the solid line direction shown In Fig. 15. The  more
microfabrication may be realized easily. By vir- drive signal ST04 then
rises while the drive signal  tue of the arrangement of the storage section
85, STo2 falls, and then the drive signal STeI rises while  more reliable
horizontal and vertical charge transfer the drive signal STe4 falls, to
complete one cycle per-  may be achieved to provide output signals more
con- lod. This cycle is then repeated to perform charge   4o   venient for
television signal processing. transfer in the horizontal direction. During
this time,  Although the signal charges are transferred in the the signal
SToL supplied to the vertical transfer gate  horizontal direction In the
imaging section 84, storage 95 is at the UL level to inhibit charge
transfer In the  section 85 and In the horizontal CCD section 86 and
V-direction so that the charge transfer proceeds only  in the vertical
direction In the storage section 85, the In the horizontal direction. After
such transfer is ter-  45  signal charge transfer direction may be reversed
in minated, signal chargesforone unitcell 90are stored   these sections
from those described in the present bya unit of the transfer electrodes 91
to 94atthestor-  embodiment. age section 85. After the end of the vertical
blanking period, the charges stored in the storage section 85 are transfer-
50   ClaIms red during the next field period with line-by-line shift
transfer in the V-direction. Referring to Fig. 17, illus-  1. A charge
coupled device imager comprising: trating such line-by-line shift transfer
operation, the        a semiconductor substrate; line-by-line shift
transferoccurs during the horizontal        an imaging section (69; 84)
formed In the 



blanking period. In Fig. 17, the horizontal blanking   55  surface of the
substrate and Including: period is the period when the signal H83LK Is at
the LO        a plurality of photoelectric converting sec- level . It is
assumed that initially the device signals  tions (72; 82), arrayed in a
matrix configuration STel and STe2 are at the H level, while the drive
and isolated from each other, for generating sig- 10    19
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charges;                                         tions (82) for generating
signal charges, arrayed readout means induding.                         in
a matrix configuration are isolated from each a horizontal register (77;
86) for reading      other, out image signals from the signal charges
gener-            a storage section for transferring in the ated and
transferred In the Imaging section; and    5  horizontal direction and In
the vertical direction a storage section (75, 76; 85) having a         line
by line; and plurality of horizontal storage register sections
readout means for reading out image sig- formed between the imaging section
and the            nals from the signal charges generated and readout
means, and adapted to transfer the sig-       transferred In the Imaging
section; characterised nal charges in the horizontal direction and in the
1o  by: vertical direction line by line; characterlsed by          a
plurality of readout gate regions abutting a plurality of readout gate
regions abutting   the photoelectric converting sections for trans- the
photoelectric converting sections for trans-      ferring the generated
signal charges, ferring the generated signal charges; and
a plurality of horizontal charge transfer a plurality of horizontal charge
transfer   15  sections provided between horizontal rows of the sections
(73; 83) arranged between the horizon-       photoelectric converting
sections, for transfer- tal rows of the photoelectric converting sections
ring the signal charges via the readout gate re- for transferring the
signal charges via the readout   gions In horizontally In response to the
raster gate regions in the horizontal direction In re-       scanning
direction of the television signal, and in sponse to the raster scanning of
the television   20  that: signal; and in that
the matrix configuration is vertically sepa- the horizontal storage
register sections in-    rated Into a first portion and a second portion
and dude a plurality of transfer electrodes (91-94)       has at least
horizontal rows; juxtaposed in the horizontal direction and elon-
the horizontal charge transfer sections gate in the vertical direction, a
plurality of vertical   25  comprise a plurality of first horizontal charge
transfer gates (95) provided between the hori-       transfersections (73),
provided in the first portion zontal storage register sections, and channel
of the image section, for transferring the signal stop regions (96) formed
in the surface of the        charges via read out gate regions of the first
por- substrate underthe vertical transfergates for iso-    tion of the
Imaging section in one horizontal direc- lating between the same phase
potential well in  30   tion, and the juxtaposed horizontal storage
register sec-            a plurality of second horizontal charge tions.
transfer sections (74) provided in the second por- tion of the imaging
section, for transferring the 2. A charge coupled device imager according
to           signal charges via the readoutgate regions ofthe claim 1,
wherein, in use, the vertical transfer  35   second portion in a horizontal
direction opposite gates are in the closed mode and the, transfer        to
the horizontal direction of the first horizontal electrodes are driven
sequentially, when the sig-     charge transfer sections. nal charge are
transferred In the horizontal direc- tion, and
5. A charge coupled device imager according to wherein, in use, the
vertical transfer gates   40  claim 4, further comprising a first plurality
of stor- are in the open mode and the transfer electrodes      age sections
(67) for storing signal charges from which adjoin via the vertical transfer
gates are     the first horizontal charge transfer sections and driven
sequentially by supplying with different       a second plurality of
storage sections (68) for phase drive signals, when the signal charges are
storing signal charges from the second horizontal transferred in the
vertical direction.       45       charge transfer sections. 3. A charge
coupled device imager according to        6. A charge coupled device imager
according to claim I or 2, wherein each of the photoelectric       claim 4
or 5, wherein the transferring of signal converting sections Is
substantially rectangular      charges from the Imaging section to the
firststor- and has a channel stop region surrounding the   5o    age
section and the transferring of signal charges photoelectric converting
section for Isolation pur-   from the imaging section to the second storage
poses.                                                section occur at
substantially the same time. 4. A charge coupled device imager comprising:
a semiconductor substrate,             55   Patentansprflche 



an Imaging section (69) formed In the sur- face of the substrate and
including:              1. Ladungsgekoppelte Abbildungsvorrichtung, die a
plurality of photoelectric converting sec     umfa~t:    21
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Halbleitersubstrat,                       bersignalen unterschiedlicher
Phasen getrieben linen Abbildungsabschnitt (69; 84), der in   werden, wenn
die Signalladungen in derVertikal- derOberflache des Substrata ausgebildet
ist und    richtung Obertragen werden. eine Vielzahl von photoelektrischen
Umwand- lungsabschnitten (72; 82) enthilt, die In elner Ma-   5   3.
Ladungsgekoppelte Abbildungavorrichtung nach trix-Konfiguration angeordnet
und voneinander      Anspruch I oder 2, bei der jeder der photoelek-
getrennt sind, zum Erzeugen von Signalladun-       trischen
Umwandlungsabschnitte Im wesentli- gen,
chen rechteckig ist und einen Kanalsperrbereich eln Auslesemittel, das ein
Horizontairegi-   hat, der den photoelektrischen Umwandlungsab- ster (77;
88) zum Auslesen von Bildsignalen aus  lo  schnitt zum Zwecke des
Abtrennens umgibt. den Signalladungen enthalt, die erzeugt und In dern
Abbildungsabschnitt Obertragen sind, und   4. Ladungagekoppelte
Abbildungsvorrichtung, die elnen Speicherabachnitt (75, 78; 85), der
umfakt: eine Vieizahl von Horeontal-Spekoherregisterab-          sin
Halbleitersubstrat, schnitten hat, die zwischen dem Abbildungsab-  15
einen Abbildungsabschnitt (69), der In der schnitt und dem Auslesemittel
ausgebildet und      Oberflache des Substrata ausgebildet ist und si- dazu
bestimmt sind, die Signalladungen in der      ne Vielzahl von
photoelektrischen Umwand- Horizontalrichtung und in der Vertikalrichtung
lungsabschnitten (82) enthalt, die in einer Matrix- Zeile ffr Zeile zu
bertragen,                      Konfiguration angeordnet und voneinander
go- gekennzeichnet durch                 20      trennt sind, zum Erzeugen
von Signalladungen, elne Vielzahl von Auslesegateberelchen,
oinen Speicherabschnitt zurn Obertragen die an die photoelektrischen
Umwandlungeab-        in der Horizontalrichtung und in der Vertikairich-
schnitte grenzen, zurn Obertragen dererzeugten     tung Zeile fOr Zelle und
Signalladungen und                                       ein Auslesemittel
zum Auslesen von Bild- elne Vielzahl von Horizontal-Ladungs-  25
slgnalen aus den Signalladungen, die erzeugt Obertragungsabschnitten (73;
83), die zwischen     und IndemAbbildungeabschnlttubertragensind, den
horezontalen Zeilen von photoelektrischen Urn-       gekennzulchnet durch
wandlungsabschnitten fOr das Obertragen der Si-          eine Vielzahl von
Auslesegatebereichen, gnalladungen Ober die Auslesegatebereiche In der
die an die photoelektrischen Umwandlungsab- Horizontalrichtung in Reaktion
auf die Rasterab-  30  schnitte grenzen, zurn Obertragen dererzeugten
tastung des Fernsehsignals angeordnet sind,        Signalladungen, und
dadurch, da&                                        elne Vielzahl von
Horizontal-Ladungs- die Horizontal-Speicherregisterabschnitte
Obertragungsabschnitten, die zwischen horizonta- enthalten: eine Vlelzahl
von Obertragungselek-     len Zellen der photoelektrischen Umwandlungsab-
troden (91 - 94), die in der Horizontalrichtung an-  35  achnitte
vorgesehen sind, zurn Obsrtragen der Si- einandergrenzend angeordnet und in
der Verti-      gnalladungen Ober die Auslesegatebereiche in ho-
kairichtung lInglich ausgeblidet sind, eine Vilizahl  rizontaler Rlchtung
in Reaktion auf die Rasterab- von Vertikal-Obertragungsgates (95), die
zwischen  tastung des Fernsehaignals und dadurch, daB den
Horizontal-Speicherregisterabschntten vorge-         die
Matrix-Konfiguration vertikal in einen sehen sind, und Kanaleperrbereiche
(96), die in der  40  ersten Teil und linen zwelten Teil getrennt ist und
Oberflache des Substrata unter den Vertikal-       zumindest horizontale
Zeilen hat, Obertragungsgates ausgebildet sind, zum jewel-          die
Horizontal-Ladungsfibertragungsab- Ilgen Unterbrechen der
Phasenpotentialmulde In     schnitte umfassen: den aneinandergrenzend
angeordneten Horizon-             line Vilizahl von ersten Horizontal-La-
tal-Speicherregisterabschnitten.           45
dungsubertragungsabschnitten (73), die in dem ersten Tell des
Abbildungeabschnitts vorgese- 2. Ladungsgekoppelte Abblldungsvorrichtung
nach        hen sind, zurn Obertragen der Signalladungen Anspruch 1,
Ober die Auslesegateberelche des ersten Tells bei der sich Im Betrieb die
Vertikal-Ober-   des Abbildungsabschnitts In einer horizontalen
tragungsgates im gesperrten Zustand befinden   5o  Richtung und und die
Obertragungselektroden sequentlell ge-          line VielIzahl von zwelten
Horizontal-La- trieben werden, wenn die Signalladung In der Ho-
dungsflbertragungsabschnitten (74), die in dem rizontalrichtung abertragen
wird, und              zweiten Tell des Abbildungsabschnitts vorgese- bei
der sich Im Betrieb die Vertikal-Ober-   hen sind, zum Obertragen der
Signalladungen tragungsgates im freigegebenen Zustand befin-  65  Ober die
Auslesegatebereiche des zweiten Teils 



den und die Obertragungselektroden, die Ober       in liner horizontalen
Richtung, die der horizonta- die Vertikal-Obertragungsgates mitelnanderver-
len Richtung derersten Horizontal-Ladungsuber- bunden sind, sequentlell
durch Anlegen von Trel-  tragungsabschnitte entgegengesetzt ist. 12    23
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L  M   S* 5. Ladungagekoppelte Abbildungsvorrichtung nach
horizontale et allong6es dans la direction vertica- Anspruch 4, die ferner
umfallt:                    le. une pluralit6 de portes de transfert
verticales sine ersat Vieizahl von Speicherabschnit-    (95) plao6es entre
lea sections de registre de ten (67) zum Speichern von Signalladungen aus
stockage horizontales, et lea zones d'arret de ca- den ersten
Horizontal-Ladungsubertragungsab-   5   nal (96) formoes dans la surface
dusubstrateous schnitten und                                      lea
portes de transfert verticales pour une isola- eine zweibt Vieizahl von
Spelcherab-         tion des pults de potentiel de m6me phase dans
schnitten (88) zum Speichern von Signalladun-      les sections de registre
de stockage horizontales gen aus den zweiten Horizontal-LadungsObertra-
juxtapose6es. gungeabschnitten.                          10 2. Dispositif
de prise de vue A couplage de charges 6. Ladungsgekoppelto
Abblldungsvorrichtung nach       selon la revendication 1, dana lequel,
lors de l'uti- Anspruch 4 oder 5, bei der das Obertragen von      lisation,
lea portes de transfert verticales sont Signalladungen von dim
Abbildungsabschnittzu       dane Is mode ferme et lea 6lectrodes de
transfert dem ersten Speicherabschnitt und des Obertra-  15  sont
commandees sequentlellement lorsque lea gen von Signalladungen von dim
Abbildungsab-       charges de signal sont transfer6es dans la direc-
schnitt zu dim zwelten Speicherabschnitt im we-    tion horizontale, et
sentlichen gleichzeitig ausgeffhrt werden.               dana loquel, lors
de l'utilisation, lea portsa de transfert verticales sont dans le mode
ouvert 20      et les electrodes de transfert qui sont contigues
Revendicatlons                                        aux portes de
transfert verticales sont comman- dees sequentlellement en recevant des
signaux 1. Dispositif de prise de vue A couplage de charges   de commando
de phase diffirente loreque lea comprenant:
charges de signal sont transferies dane la direc- un substrat
semi-conductbur;         25      tion verticale. une section de prise de
vue (69 ; 84) for- mee dans la surface du substrat et comprenant:  3.
Dispositif de prise de vue A couplage de charges une pluralite de sections
de conversion      selon la revendication I ou 2, dana lequel chacu-
photoelectrique (72; 82), disposies dans une       ne des sections de
conversion photoelectrique configuration de matrice et isolaes lea unes des
30  est essentiellement rectangulaire et a une zone autres, pour generer
des charges de signal;        d'arret de canal entourant la section de
conver- un dispositif d'extraction comprenant:       sion photoelectrique
pour des besoins d'isola- un registre horizontal (77 ;86) pour extrai-
tion. re des signaux d'image A partirdes charges de si- gnal generees et
transfirees dans la section de   35  4. Dispositif de prise de vue a
couplage de charges priso de vue ; et
comprinant: une section de stockage (75, 76 ; 85),             un substrat
semi-conductbur; ayant une pluralite de sections de registre de
une section de prise de we (69) formie stockage horizontales, formee entre
la section de  dana la surface du substrat et comprenant: prise de we et le
dispositif d'extraction et adap-  4o  une pluralite de sections de
conversion tMe pour transferer lea charges de signal dane la
photoelectrique (82) pour generer des charges direction horizontale et dana
Ia direction verticale  de signal, disposies dens une configuration de
ligne par ligne ; caracterisee par                 matrice et isolees lea
unes des autres; une plurallte de zones de portis d'extrac-         une
section de stockage pour transfirer tion aboutant lea sections de
conversion photoe-  45  les charges de signal dans la direction horizonta-
lectrique pour transferer lea charges de signal    lo et dane la direction
verticale ligne par ligne ; et generees; et
un dispositif d'extraction pour extraire des une pluralite de sections de
transfert de    signaux d'image A partir des charges de signal charges
horizontales (73 ; 83) disposees entre     generees et tranaferies dans la
section de prise les rangees horizontales des sections de conver-  50  do
we ; caracterise par sion photoelectrique pour transfirer lea charges
une pluralite de zones de portsi d'extrac- de signal via lea zones de
portes d'extraction     tion aboutant lea sections de conversion photoe-
dens la direction horizontale en reponse au ba-    lectrique pour
transferer lea charges de signal 



layage trame du signal de television ; et en ce    generees, quo:
55            une pluralite de sections de transfert de lea sections de
registre de stockage hori-   charges horizontales disposees entre les ran-
zontales comprennent une pluralit6 d'61ectrodes    gees horizontales des
sections de conversion de transfert (91-94) juxtaposiis dens la direction
photo6lectrique pourtransferr lea charges de si- 13    25
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via les zones de portos d'extractlon dans la direction horizontale en
r6ponse au balayage tra- me du signal de t:lvision, et en ce qua la
configuration de matrice est separee verticalement on une premibre partle
et en une   5 deuxieme partie et a au moins des rangees hod- zontales. les
sections de transfert de charges hori- zontales compronnent une pluralite
de premieres sections de transfert de charges horizontales  io (73),
placoes dans la premiere partie de la sec- tion do prise de vue, pour
transferer les charges de signal via des zones de portes d'extractlon de la
premiere partie de la section de prise de vue dans une direction
horizontale, et         15 une pluralito de secondes sections de transfert
de charges horizontales (74), plac6es dans la seconds partie de la section
de prise de vue, pour transforer les charges de signal via les zones de
portes d'extraction de la seconde partle  20 dans une direction horizontale
opposoe a la di- rection horizontale des premieres sections de transfert de
charges horizontales. 5. Dispositif de prise de vue a couplage do charges
25 selon la revendication 4, comprenant en outre une premiere pluralite de
sections de stockage (67) pour stocker des charges de signal des pre-
mibres sections de transfert de charges horizon- tales et une seconde
pluralite de sections de   30 stockage (68) pourstockerdes charges de
signal des secondes sections de transfert de charges horizontales. 6.
Dispositif de prise de vue A couplage de charges   35 selon la
revendication 4 ou 5, dans lequel Is transfert des charges de signal de la
section de prise de vue A la premiere section do stockage et le transfert
des charges de signal de la section de prise de vue a la seconde section de
stockage se   40 produisent substantiellement au meme moment 45 50 55 14


