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SOLID STATE IMAGE SENSOR / [Pos s
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BACKGROUND OF THE INVENTION 7
qrc el -0

1. Field of the Invention

This invention relates to an interline transfer or frame
interline transfer CCD type solid state image sensor. More
particularly, it relates to a CCD type solid state image sensor
having an'improved horizontal charge transfer section.

2. Description of the Prior Art

With a solid-state image device having an extremely large
number of pixels, transfer of signal charges becomes difficult
because of the increased horizontal transfer frequency. For
lowering the horizontal transfer.frequency, it has been envisaged
to provide two or more horizontal charge transfer sections or
horizontal registers and to transfer signal charges by
distributing the signal charges thereto.

For example, in a solid state image sensor shown in Fig. 1
in which there are provided two- parallel horizontal charge.
transfer sections 1 and 2 and in which signal charges are
transferred at an elevated speed through the horizontal charge
transfer sections by two-phase transfer signals gHl and gH2, a
transfer electrodes 3 of the two horizontal charge transfer
sections, stridiﬁg over transfer gate 4, are used in common, and
are supplied with common transfer signals gHl and gH2. A channel
region 5, sandwitched between channel stop regions 6, is provided

below the transfer gate 4, and signal charges are transferred
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from the horizontal charge transfer section 1 to the horizontal
charge transfer section 2 by way of the channel region 5. The
channel region 5 is sandwitched Dbetween a region of the
horizontal charge transfer section 1 supplied with the transfer

signal ¢H2 and a region of the horizontal charge transfer section

.2 supplied with the transfer signal gHl. The region 7 of the

horizontal charge transfer section 1, supplied with the transfer
signal gHl, is contiguous to the channel stop region 6 below the
transfer gate 4.

Figs; 2a to 2d are diagrams for illustrating charge transfer
between horizontal charge transfer sections from the aspect of
the electrical potential. It is assumed that signal charges are
transferred from a region of the transfer signal ¢gH2 of the
horizontal charge transfer section 1 to a region of the transfer
signal gH1l of the horizontal charge transfer section 2 by way of
transfer gate 4 controlled by a signal gHHG. First, as shown in
Fig.-2a, the signal HHG is raised in level to render the transfer
gate 4 conductive, while the transfer signals gHl and ¢gH2 are set
to a lbw level. This causes charges to be stored in the channel

region 5 below the transfer gate 4. Then, as shown in Fig. 2b,

bnly the +transfer signal gH1l supplied to the destination is

changed to a higher level. This causes.the charges stored in the
channel region 5 below the transfer gate 4 to be transferred to
a region supplied with the tranfer signal ¢Hl of the other

horizontal charge transfer section. Then, for turning the
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transfer gate 4 off, the signal gHHG is changed from the high
level to the low level, as shown in Fig. 2¢. When the signal
gHHG is completely in the low level, as shown in Fig. 2d, the two
horizontal charge transfer sections 1 and 2 are electrically
isolated from each oﬁher to complete the distributed transfer of
the signal charges.

The above described charge transfer between the horizontal
charge transfer sections has the following demerit.

That is, while the transfer gate between two horizontal
charge transfer sections need to be turned off on termination of
transfer of signal charges, the signal charges present in the
channel region 5 below the transfer gate when the 1level is
changed to turn off the transfer gate tend to be returned to the
‘horizontal charge transfer section 1 to lower the transfer
efficiehcy.

The second demerit is the smear which is produced in the
solid-state imaging device, such as the CCD imager, due to the
excess quantity of the incident 1light. As a means for
eliminating the smear, there is known a technique of providing
a drain region for sweeping out unnecessary charges at the
proximal enduin the forward transfer direction of the vertical
register of the imaging section to effect reverse transfer of
signal charges, as shown for example in "The Journal of The
Instistute of Television Engneerings of Japan, Image Information

Engineering and Broadcasting Technology", vol. 141, No. 11, 1987,
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pages 1039 to 1048, or a technigue of tranéferring signal charges
in the forward direction through the horizontal register to sweep
out unnecessary signal charges to a precharge drain at the
terminal end of the horizontal register;

Meanwhile, with the technique of ‘reverse transfer for
sweeping out unnecessary signal charges, it becomes necessary to

provide a circuit for transferring the charges in the reverse
direction, so that a complex oéeration is necessitated to cdntrol
the circuit. On the other hand, with the technique of sweeping
out smear chdrges by the transfer through the horizontal register
if an overflow occurs in the horizontal register by smear
charges, it may present itself as an image defect.

Considering a device having a drain region for sweeping out
unnecessary charges, which 1is provided along a horizontal
register in adjacency to the side of the horizontal register
opposite to the imaging section, it is necessary to lower the
resistance of the drain region for.efficient sweepout of the
unnecessary charges. With such device, since a drain region is
provided between the busline wiring and the horizontal register;
a wider width of the drain region leads to an increased area on
the chip and to an increaséd length of the transfer electrode of
the horizontal register, thereby causing the propagation delay
of the transfer clocks to the transfer electrode.

OBJECTS AND SUMMARY OF THE INVENTION

It is a primary object of the present invention to provide

Sheet Has Been Replaced

TR




L eeatee oL . A T AR
s Ll . . . Dot ML laTninTs 2

a solid-state image sensor adapted for improving the transfer
-efficiency across a plurality of horizontal charge transfer
sections.

It is another object of the present invention to provide a
solid state image sensor wherein‘unnécessary charges may be swept
out efficiently to prevent image defects caused by smear charges.

The solid state image sensor of the present invention is
basically constituted by a number of light receiving sections
arranged in a matrix configuration, a plurality of vertical
charge transfer sections provided in each vertical column of the
light receiving sections and adapted for transferring the charges
from said light receiving sections in the vertical direction, and
horizontal charge transfer éections for transferring the charges
from the vertical charge transfer sections in the horizontal
_dlrectlon. A storage section constituted by second vertical
charge transfer sections may be provided between the vertical
charge tfansfer sections adjacent to said light receiving
sections and said horizontal charge transfer sections.

In one aspect of the present invention, a plurality of
horizontal charge transfer sections are provided for reducing the
horizontal transfer frequency. Charéé transfer between the
horizontél chafée transfer sections may be contreclled by a
tranéfer gate. The transfer gaté voltage may be transiently set
tc an intermediate voltage of gate voltage +transition on

termination of the charge transfer across the horizontal charge
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transfer sections or may be changed more slowly than dﬁring usual
gate voltage transition. As a result, the transfer gate may be
turned off after the charges in the chénnel regionfbelow the gate
electrode have been fully transferred to the horizontal charge
transfer section of the destination to avoid the risk that the
charges being transfefred be transferred back to the original
horizontal charge transfer section.

In another aspect of the present invention, the solid state
image sensor includes, in addition to the iight receiving
sections, vertical charge transfer sections and the horizontal
charge transfer sections, a busline wiring provided along the
horizontal charge transfer sections for supplying the current to
the ;ransfer electrodes, and a drain region provided between the
busline wiring and the horizontal charge trénéfer sections for
sweepiﬂg out unnecessary charges. The transfer electrodes of the
horizontal charge transfer sections are connected to the busline
wiring through fegioné defined between a plurality of contact
hﬁles formed in the drain region. On the side of the drain
region, adjacent to the horizontal charge transfer section, there
is provided a gate region for providing a reference potential for
sweepout of the unnecessary charges. 1

with the transfer electrodes of the horizontal charge
transfer sections connecting to tbe busline wiring being
patterned to pass through regions defined between adjoining

contact holes, the drain region may be supplied with the current
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by means of the contact holes to provide for pighly efficient
sweepout of the unnecessary charges.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing a pair of horizontal charge
transfer sections of a conventional solid state image sensor;
with a portion thereof being broken away.

Fig. 2 is a diagram showing the electrical potential in the
vicinity of the channel region on termination of'charge transfer
across horizontal registers in the conventional image sensor
shown in Fig. 1.

Fig. 3 is a diagrammatic plan view showing the construction
of an embédiment of a solid-state image sensor according to the
present invention.

Fig. 4 is a plan view showing a pair of horizontal chérge
transfer sections of the embodiment shown in Fig. 3.

Fig. 5 is a timing chart showing signal levels at the time
of termination of charge transfer across the horizontal registers
of the embodiment of the solid state image sensor shown in Fig.
3.

Figs. 6(a) to 6(d) are diagrams showing the electrical
potential in the vicinity of the channel region on termination
of charge transfér across horizontal registers in the embodiment
shown in Fig. 3.

Fig. 7 is a plan view showing a smear drain region parallel

to the horizontal registers of the embodiments shown in Figs. 3.
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PREFERRED EMBODIMENT OF THE INV'i'-:NTION‘

The present embodiment gives an example of a frame interline
transfer (FIT) type CCD image.sensor which is provided with two
hérizontal charge transfer sections for lowering the horizontal
charée transfer frequency.

Fig. 3 shows the image sensor in a diagrammatic plan view.
A CCD image sensor 11 of the present embodiment is constituted
mainly by an image section 12 for generating signal charges by
photoelecfric conversion, a storage section 13 for transiently
storing the signal charges, a first horizontal register 14 as the
horizontal charge transfer section and a second horizontal
register 15 simiiarly as the horizontai chargé transfer section.
These components are formed by a semiconductor producing
technique on a silicon substrate.

The image section 12 includes a number of light receiving
sections 16 of a matrix configuration, where the incident light
undergoes photoelectric conversion. As an example, each light
receiving section 16 is formed by an n-type silicon substrate,
an n-type_impurity diffusion region, formed in a ﬁ—weil, and a
p-type positive hole accumulate layer on the surface of the
diffusion region to constitute a pnpn structure when looking from
the surface. A first vertical register 17 is provided for each
vertical column along each vertical column of the light receiving
sections 16. The first vertical registers 17 transfer the

charges from the light receiving sections 16 in the vertical
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direction. In each vertical régister 17, a buried channel layer
for charge transfer is formed in the silicon substrate and a
plurality of transfer electrodes are formed on the buried channel
1ayer by the interposition of an insulating layer. Transfer
signals ¢IM1 to gIM4 are supplied to the transfer electrodes of
each first vertical register 17.

In the storage -section 13, a plurality of second vertical
register 18 are formed so as to be electrically'connected to the
first vertical registers 17, wherein the number of the first
vertical register 17 corresponds to that of the second vertical

register 18 in a one-to-one relationship. Smear may be

diminished by.tfahsferring signal charges at an elevated speed

from the first vertical registers 17 to the second vertical

registers 18 during the vertical blanking period. Trahsfer
signals ¢ST1 to ¢ST4 are supplied to these second vertical
registers 18.

- Between the storage section ‘13 and the first horizontal
register 14, there is provided a gate 19 which is controlled by
a signal gVH. The gate 19 is turned on and off when the signal
gVH 1is at the high and low levels, respectively.

The first and second horizontal registers 14 and 15 are

provided parallel to each other at the lower vertical end of the

storage register 13 by the interposition of the gafe 19.

Transfer electrodes are formed in these

horizontal registers 14 and 15 ,and the transfer electrodes are
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supplied with transfer signals%¢H1,¢H2 which are antiphase to
each other during high speed charge transfer. A transfer gate 20
ijs provided between the first and second horizontal registérs 14
and 15 to control the transfer between the registers 14 and 15.
The transfer gate 20 is supplied with a signal gHHG, the signal
jevel of which controls the transfer between the two horizontal
registers.

Floating diffusion regions 21 and 22 are provided at the

terminal ends of the horizontal registers 14 and 15. The

floating diffusion regions 21 and 22 are connected to amplifiers

23 and 24, respectively, so that the signal charges are converted
into electrical voltages to issue output signals anl and anr
The floating diffusion regions 21 and 22 are copnected via reset
gates 25 and 25 to reset drain regions 26, 26 supplied with
voltages VRD1 and VRDz. Thus the floating diffusion regions 21
and 22 are reset or precharged by a signal gRG supplied to reset
gates 25, 25.

A smear gate electrode 27 supplied with the signal ¢SG is
provided along the side of the horizontal register 15, and a
smear drain region 28 supplied with a voltage VSD, is formed
along the side of the smear gate electrode 27. Smear charges are
swept out by thé smear gaté electrode 27 and the smear drain
region 28. | |

The smear drain region 28 is formed with a plurality- of

contact holes for efficient sweepout of unneéessary_charges, as
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will be explained subsequently. These unneéessary charges may
be absorbed by the wiring layer connecting to these connection

parts.

Further away from the smear drain region 28 in the V

f direction is a busline wiring 29 consisting of a pattern of a

fplurality of parallel aluminum wiring layers. This busline
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wirihg 29 is used for supglying the current to various components
on a chip. The busline wiring 29 includes a line supplying the
current fo the transfer electrodes of the horizontal registers
14 and 15, a grounding voltage line, a power source voltage line
or the like. The busline wiring 29 is connected to a bonding pad
section, not shown, which is wire bonded to an externai terminal,
also not sﬁown.

Referring to Fig. 7, the structure of the smear drain region
28 and its vicinity it explained.

The secﬁnd horizontal register 15 is provided with transfer
electrodes 31 and 32 formed by patterning a second polysilicon
layer and a third pdlysilicon layer. A buried channel layer 39
is formed in a region on the substrate where the transfer
electrodes 31 and 32 of the second and third polysilicon.layers
are formed by the inferposition of an insulating film. Each
transfer electrbde 31 is bent in a crank shape, while having a
side 38 extending in the H direction, over the gate electrode 27
of the first polysilicon layer between the smear drain region 28

and the horizontal register 15, and is again extended linearly
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over the smear drain region 28+in the V direction. This pattern
" of the transfer electrodes 31 _is selected to prevent each
transfer electrode 31 of .the second polysilicon layer from
overlying the contact holes 40 in the smear drain region 28 in
superposed.relation'therewith, such that the transfer electrodes
31 pass through the regions defined between the adjoining contact
holes 40. The transfer electrodes 31 are connected at their
terminal ends with the busline wiring 29 and the patterns of the
transfer electrodes 31 are supplied alternately with transfer
signals ¢gH1 and @gH2 by means of the busline wiring 29. The
transfer electrodes 32 of the third polysilicon layer are of a
pattern extending in the V direction over the second horizontal
register 15, similarly to the transfer elecirodes 51, with the
both ends of each transfer electrode 32 in the charge transfer
direction or the H direction being partially overlapped with the
adjoining transﬁer electrodes 31. Each transfer electrode 32 of
the third polysilicon layer is reduced in_width above the gate
electrode 27, starting at a side 41 extending in the H direction,
and is extended further in the V direction with the thus reduced
width. Similarly to the ‘above described pattern of the transfer
electrode 32, the pattern of the transfer electrode 32 is
selected to pre§ént the transfer electrode 32 from overlying the
contact hole 40 in the smear".'d'rain region 28 in superposed
relation therewith. The patterns of the transfer electrodes 32

of the third layer pass through the regions between the adjoining
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contact holes 40 over the smear drain region 28, as the patterns

:are overlapped with those of the transfer electrodes 31 of the
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.gecond polysilicon layer. The transfer electrodes 32 are

connected at their terminal ends with the busline wiring 29 and
transfer signals ¢H1 and gH2 are alternately supplied by the
busline wiring 29 to the patterns of the transfer electrodes 32.

The smear gate electrode 27 is formed in the gate region 42
on the insulating film on the substrate. The smear charge
sweepout level is determined by a predetermined voltage applied
to the smear gate electrode 27. Thus the substrate surface below:
the smear gate electrode 27 proves to be the channel region for
smear charges ané overflowing charges are drained put by way of
the chénnel region. Above the gate electrode 27, the transfer
electrode 31 formed by the second polysilicon layer and.the
transfer-electrode 32 formed by the third polysilicon layer are
bent in the crank shape and narrowed in width, respectively, for
clearing the contact holes 40. Step-like léﬁel difference may
be alleviated by the sides 41 and 38 being not at the same
position in the V direction.

The smear charges, which are unnecessary charges, are swept
out in the_smear drain region 28, which is the n-type impurity
diffusion regioﬁ formed in the P well adapted for preventing the
overflow of the horizontal register 15. The smear drain region
28 in formed with plural contact holes 40 for efficient sweepout

of the unnecessary signal charges. These contact holes 40 are
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formed through an interlayer insulating film electrically
interconnecting the smear drain region 28 and the aluminum wiring
jayer 43 extending on the smear drain region 28 with the H
direction as the longitudinal direction. The aluminum wiring
layer 43 is provided in a pattern extending parallel to the smear
gate electrode 27 and is supplied with a predetermined VOltage
vSD to be supplied to the drain region 28. With the CCD imager
of the present embodiment, the transfer electrodes 31 formed by
the second polysilicon layer and the transfer electrodes 32
fofmed by the third polysilicon layer are bent or narrowed in
width so as to pass through the region between the adjacent
contact holes 40 to clear the contact holes 40. Thus the
aluminum wiring layer 43 may be positively connected to the smear
drain region 28. The aluminum wiring layer 43 is formed by the
same layer as the busline wiring 29. Alﬁhough each set of the
transfer electrodes 31 and 32 or each bit is associated with a
contact hole 40 in the present embodiment, this is not limitative
of the present invention.

With the above described CCD imager of the present
embodiment, the transfer electrodes of the hqrizontal register
15 formed"by the second and third polysilicon layer are of such
a pattern that these electrodes pass through the region between

the contact.  holes 40 in the smear drain region 28 so as to be

connected to the busline wiring 29. Thus the smear charges may

be swept out effectively without in any way increasing the width
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in the V direction of the smear drain region 28. Since the width
in the V direction of the smear drain region 28 is not enhanced,
it becomes possible to shorten the distance between the busline
wiring 29 and the horizontal register 15 to prevent <the
propagatiénwdelay'of the transfer clocks supplied to the transfer
electrodes. ‘

Fig. 4 shows, in a plan view, the region between the two

horizontal registers 14 and 15. These horizontal registers 14

-and 15 are provided with the transfer gate 20 in-between. The

first horizontal register 14 is sandwitched between the gate 19
and the transfer gate 20, both formed by the first polysilicon
layer, as shown by chain-dotted 1lines, while the second
horizontal register 15 is sandwitched between the transfer gate
20 and the smear gate electrode 27 similarly formed by the first
pqusilicon layer. The horizontal registers 14 and 15 are
provided with transfer electrodes 31 and transfer electrodes 32
formed by the second and third polysilicon layers, respectively.
The transfer electrodes 31, shown by solid lines, are formed by
patterning the second polysilicon layer, with the V direction in
the drawing as the longitudinal direction. However, they are
deviated by a distanceuabout equal to the pattern width in the -
H direction over the transfer gate 20 to prevent the electrodes
from extending linearly across the two horizontal registers 14
and 15. The transfer electrodes 31 remain substantially

rectangular on the horizontal registers 14 and 15. The transfer
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electrodes 31 are spaced apart-at a predetermined distance in the
H direction, and the transfer electrodes 32, formed by the third
polysilicon layer, are formed so as to cover the spacing between
the transfer electrodes 31 and to be superposed at the marginal
edges thereof with the transfer electrodes 31, as shown by broken
lines in Fig. 4. Similarly to the transfer electrodes 31, the
transfer electrodes 32 are ektended with the V-direction in the
drawing as the longitudinal direction. However, the transfer
electrodes 32 are similarly deviated by a distance about equal
to the pattern width in the -H direction over the transfer gate
20 to prevent the electrodes from lying linearly across the two
horizontal registers 14 and 15. The transfer electrodes 32 are
ove;lapped at the ﬁérginal edges thereof in the H and -H
directions with the transfer electrodes 31 and rémain
substantially rectangular above ﬁhe horizontal register 14 and
15. The sets of the transfer electrodes 31 'and 32 are
alternatel§ supplied with transfer signals gHl1 and gH2. Thus,
one of the transfer-electrodes 32 adjacent to a given transfer
electrode 31 is necessarily supplied with the transfer signal'in
phase with that supplied to the transfer electrode 31.' In the
present embodiment, the in-phase tfansfer signal gHl or gH2 is
supplied to the transfer electrode 32 adjacent to the -H side of
the transfer electrode 31. Also, under the same impressed
voltage, the potential well éf the channel_layer at'the lower

region of the .transfer electrode 31 is deeper than that of the
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channel layer formed below the!transfer electrode 32, such that

fhe transfer electrode 31 acts as the storage section and the

transfer electrode 32 acts as the transfer sectidn.

Channél stop regions 33, shown 5y hatching lines in Fig. 4,
are formed on the surface of the silicon substrate below the
transfer gate 20, with the regions sandwitched between the
adjoining channel stop regions 33 functioning as the channel
regions 34. These channel regions 34 are of such a pattern that
the regions 34 are deviated or bent obliquely with respect to
both the H and V directions below the transfer gate 20, with the
direction of the bends of the channel regions 34 intersecting the
direction of the bends of the transfer electrodes 31 and 32.
Each channel region 34 is provided so that a region 35 of the
first horizontal register 14 controlled by the transfer signal
pH2 and a region 38 of the seocnd horizontal register 15

controlled by the transfer signal ¢Hl lie opposite to both ends

'of the channel region 34. Since the channel region 34 is

provided in contiguity to the region 35 controlled by thé
transfer signal ¢gH2 of the first horizontal register 14, the
region of the first horizontal register 14 controlled by the
transfer signal gH2 is contiguous to the channel gtop region 33.
Thus, even ﬁith‘increase in the gate voltage of the transfer gate
20, there is no risk that charges be transferred from the region
of the first horizontal register 14 controlled by the transfer

signal ¢Hl1l to the horizontal register 15. It is noted that
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channel stop regions 37 shown by hatching lines are similarly
provided below the gate 19.

With the above described CCD imager of the présent
embodiment, provided with the first horizonfal register 14 and
the second horizontal register 15, charges are transferred in a
distributed manner between the horizontal registers for
diminishing the horizontal transfer frequency; Circle marks in
Fig. 4 indicate charges transferred as far as the first
horizontal register 14. Since these charges are transferred from
the storage region 13 to the region 35 of the first horizontal
register 14 controlled by the transfer signal gH1, they remain
in the first'horizontal register 14. On the other hand, charges
shown by black circle marks indicate those transferred to the
second horizontal register 15 by way of the first horizohtal
register 14. Since they are transferred from the storage section
13 to the region of the first horizontal register 35 controlled
by the transfer signal pHl, they are transferred to the region
36 of the secdnd horizontal register 15 by way of the channel
regioﬁ 34.

Referring now to Figs. 5 and 6(a) to (d), distributed charge
transfer between the horizontal registers, as indicated by blaék
cir;le marks, will be explained.

The signal ¢HHG, supplied to the transfer gate 20, goes
first to a high level to turn on the transfer gate 20. The

transfer signals ¢gH1 and gH2, supplied to the transfer electrodes
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31 and 32, go to a low level. * The charges in the reglon 35 of
the first horizontal register 14 are thereby transfarred to at
jeast the channel region 34. At this time, only the potential
of the region supplied with the signal gHHG is lowered, as shown
in Fig. 6(a).

Then, at a time t1 of Fig. 5, the signal level of the signal
gpH1 controlling the region 36 of the second horizontal register
15, which is the destination of charge transfer, i$ charged from
the.low level to the high level. This causes the potential of
the region 38, supplied with the signal gHl, to bhe deepened, as
shown in Fig. 6(b), so thaj the charges are transferred to the
region 36. _ _

Then, at time tz_of Fig. 5, the signal gHHG supplied to the
transfer gate 20, is changed from the high 1level to an
intermediate level, instead of to the low level. This causes the
potential of the region 36 of the second horizontal register 15
to become deeper than that of the channel region 34, as shown in
Fig. 6{(c), so that the signal charges are fully transferred to
the region 36 of the second horizontal register 15.

Then, at time t3 in Fig. 5, the signal level of the signal
¢HHG, applied to the transfer gate 20, is charged to the 1low
level from the intermediate level to turn off the transfer gate
20. At this time, since the charges have already been fully
charged to the second horizontal register 15 at the time point

when the signal ¢gHHG has been set to the intermediate level,
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there is no risk that the charges be transferred back from the
channel region 34.

The above refers to an example in which, on termination of
the distributed charge transfer, the signal @gHHG is changed
transiently from the high level to the intermediate level, and
then changed ultimately from the intermediate level to the low
‘level, by way of changing the signal level of the signal ¢gHHG
step by step. In this manner, the charge transfer efficiency may
be improved. However, similar effects may be attained by
changing the signal level of thé signal PHHG more slowly than
usual, as indicated by a broken line in Fig. 5. Such retarded
signal level transition may be realized, for example, by
s%itching the drivihg capability of the driver driving the
transfer gate 20 or by increasing the time constant by addition
of a capacity or a resistor only during the retarded transition.

Although the foregoing refers to the frame interline
transfer CCD solid state image sensor, the present invention may
also be applied to an interline transfer CCD solid-state image
sensor. The solid state image sensor of the preseni invention
may have more than two horizontal registers, thle the transfer

signals transferring the horizontal registers are not limited to

two-phase signals.
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1) A solid state image sensor comprising;

WHAT IS CLAIMED IS:

a number of light receiving sections arranged in a matrix
configuration,

a plurality of vertical charge transfer sections provided
for each column of said light receiving sections and adapted for
transferring the charges from said light receiving sections in
the vertical direction and

a plurality of horizontal charge transfer sections for
transferring the charges from said vertical charge ﬁransfer
sections in the.horizontal direction,

wherein the improvement consists in that

~the gate Voltage of a transfer gate controlling charge
transfer écross said horizontal charge transfer sectioné is
transiently set to an intermediate voltage of gate voltage
transition onl termination of charge transfer across said
horizontal charge transfer sections.
2) A solid state image sensor comprising;
a number of light receiving sections arranged in a matrix

configuration,

a plurality of vertical charge transfer sections provided

‘for each column of said light receiving sections and adapted for

transferring the charges from said light receiving sections in

the vertical direction, and

a plurality of horizontal charge transfer sections for

21

This Sheet Has Been Replaced




transferring the charges from said vertical charge transfer
sections in the horizontal direction,

wherein the improvement resides in that

the transition of the gate voltage of a transfer gate
controlling charge transfer across said horizontal charge
- transfer sections occurs more slowly than the usual gate volﬁage
traﬁsition on termination of charge transfer across said
horizontal charge transfer sections.

3) A solid state image sensor according to ciaim 1l or 2,
further comprising;

a plurality of second veftical charge transfer sections
provided between said vertical charge transfer section and said
horizontal charge transfer section to storage signal charges
transiently. |
4) A solid state image sensor according to claim 1 or 2,
wherein séid horizontal charge transfer sections have a plurality

of transfer electrodes employed_commonly in each said horizontal

charge transfer section.

5) A solid state image sensor comprising;

a number of light receiving sections arranged in a matrix

configuration.

a plurality of vertical charge transfer sections provided
for each column of said light receiving sections and adapted for

transferring the charges from said light receiving sections in

the vertical direction,
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a plurality of horizontal charge transfer sections fbr

transferring the charges from said vertical charge transfer
sections by a  control employiﬁg a plurality of transfer
electrodes,.

a busline wiring provided along said horizontal charge
transfer sections for supplying the current to said transfer
electrodes, and

a drain region provided between said busline wiring and said
horizontal charge transfer sections for sweeping out unnecessary

charges,

-
T

wherein the improvement resides in that

said transfer electrodes of said horizonal charge transfer
sections are connected to said busline wiring through regions
defined between a plurality of contact holes formed in said drain
region.
8) A solid state image sensor according to claim 5, wherein
said drain region is supplied with a predetermined \}oltage
through said contact holes by a wiring which is formed by the

same layer as said busline wiring.
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