SCQLI D, STATE INAGING APPARATUS BACKGROUND OF THE | NVENTION Field of the
| nvéntion The present invention relates to a solid state imaging appanﬂﬁﬁﬂW\f
and part|cularly to a CCD solid state i mgi ng apparatus 'of so-called an
" non: |nterlaced scanni ng systent for readlng S|gnal charges read from each
pi xel \ghant m xi ng of these signal charges in a vertical transfer
register Description of Related Art As a CCD solid state imaging
apparatus, there is provided a known apparatus constituted to nore raise
resol ution by providing, for exanple, two horizontal transfer registers and

enabl e read operation for aldoraip<ejyaly MaBdNGapRAwIg zontal transfer of

t he signal charges of odd-nunbered |ines and even-nunbered lines with
i ndi vidual horizontal transfer registers and by readi ng signal charges of
two lines within 1 H (H neans a horizontal scanning period). ..Anount of

charges to be processed by.t IBACKBROUND OF tTHESINVENTDONt er s can be
I ncreased sufficiently by setting a wider channel w dth of the hori zont al
transfer registers. |t Fiebdcafisthei Dneention
The present invention relates to a solid state
imaging apparatus and particularly to a CCD solid state
imaging apparatus of so-called an "non-interlaced
scanning system" for reading signal charges read from
each pixel without mixing of these signal charges in a
vertical transfer register.
Description of Related Art
As a CCD-sclid state imaging apparatus, there
is providedla known apparatus constituted to more raise
resqlution'by providing, for example, two horizontal
transfer registers- and enaﬁle read operation for all
sﬁixels byfsimultaneous horizontal transfer of the signal
| charges of odd-numbered llnes and even-numbered lines
with 1nd1v1dua1 horlzcntal transfer reglsters and by
reading SLgnal charges of two llnes w1th1n 1 H (E means
a horizontal scannlng perlod)._.. B .
Amount of charges to be processed by the
horlzontal transfer reglsters can, be lncreased

suff1c1ent1y by settlng a wider channel w1dth of the

horizontal'transfer.;egisters. It is because since
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2 anobunt of charges to be processed by the horizontal transfer register is
proportional to an area per bit of the register when the anplitude of the
clock pulse for horizontal transfer is kept constant, anount of charges to
be processed can be increased by expandiqg channel | ength and channel w dth
correspondiang to one bit but since the channel length corresponding to one
bit of the horizontal transfer register is restricted by a size of inmage
section, expansion is allowed only to the channel w dth. However, when the
channel width is expanded, field intensity generated in the register by the
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drop of ‘transfer field intensity bfings about a fall of transfer efficiency
of signal chaggesregikiterVehlentahediam@AliitddeOoft M VWl i1 de oy er

regrster horizontal transfer is kept constant, amount of charges
to be processed can be increased by expanding channel
1ehgth and channel width corresponding to one bit but
since the channel length corresponding ‘to one bit of the
horizontal transfer register is restricted by a size of
image section, expansion is allowed only to the channel
width. |

| However, when the channel width is expanded,

field intensity generated in the register by the clock
pulse for horizontal transfer impressed to a transfer
electrode is lowered. Particularly, such field
intensity is lowered at the central area in the channel
width direction 6f the horizontal transfer register.
Such drop of transfer field intensity brings about a
fall of transfer efficiency of signal charges in the
vertical direction of the horizontal transfer register.
As a result, a part of the signal'charges is sometimes
left untransferred. That is, in the CCD solid state
imaging apparatus of the non-interlaced scanning systen,
"the perfect transfer is disabled when the signal charges

corresponding to one line are transferred in parallel to
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As a result, a part of the signal charges is sonetines |left untransferred.
That is, in the CCD solid state i magi ng apparatus of the non-interlaced
scanni ng system the perfect transfer is disabled when the signal charges
corresponding to one line are transferredin parallel to 3 the register
in th&€.oppesite side fromthe register in the inmage section side anong two
hori zontal transfer registers and thereby resulting in a possibility of
deterioration of inmage quality.. Also known is the CCD solid state inaging
apparatus of the non-interlaced scanning system (for exanple, refer to

of ficial gazdilte mEgidieer) apandse dispeai té as ldeopfromicthélere@iga®0in wherein
a horizontal transfer register in the imge section side is fornmed of a
coupl e of tr e ckmagetsectiom sideranong ntcvedser i zentabubranéfeharges to
be processed without deterioration of the transfer efficiency in the

hori zont al t regg¥stere@rd cthereby heesulhing chargapossibhbityinef pi xel are

shared with these transfer sections to realize the
deterioration of image quality.

Also known is the CCD solid state imaging
apparatus of the non-~-interlaced scanning system (for
example, refer to official gazette of the Japanese .
Patent Laid-open No. Hei 3-?2790), wherein a horizontal
transfer register in the image section side is formed of
a couple of transfer sections in order to increase the
amount of charges to be processed without deterioration
of the transfer efficiency in the horizontal transfer
register and the signal charges of the same pixel are .
shared with these transfer sections to realize the
horizontal transfer. Outline of constitution and
operations of such imaging apparatus will be explained
hereunder.

In FPig. 9, a CCD image section 3 of the
interline transfer system is composed of a plurality of
photosensors 1 arranged in two dimensions in the form of
matrix ahd a plurality of vertical transfer registers
which are arranged for each column of these photoéensors
for vertical transfer of the signal charges generated by
"the photosensors 1. Under this image section 3, a first

horizontal transfer register 4 is arranged and this



hori zontal transfer. Qutline of constitution and operations of such inaging
apparatus will be explained hereunder. In Fig. 9, a CCD inmage section 3 of
the interline transfer systemis conposed of a plurality of photosensors 1
arranged in two dinensions in the formof 4mtrix and a plurality of

verti dal transfer registers which are arranged for each colum of these
phot osensors for vertical transfer of the signal charges generated by the
phot osensors 1. Under this image section 3, a first horizontal transfer
register 4 is arranged and this 4 first horizontal transfer register 4

i's conposed Ofj @5t WP Lz Oht AL APPAREFSLCELQTSLER 44DsWBbRPoshar 8sWat h each
ot her the horizontal transfer of signal charges corresponding to one |ine.

These transf efogsTé | RSt Adnsfbr aE6cLi6A8084, | Abpahabhekhlieepiighaeabar t
di stance therebetween in al nost the sane channel width and are integrated

at the outputotieet i thhe Hosipvatal herghenaeel o digaadf chaegksansfer sections
4a, 4b becones equal to
corresponding to one line. These transfer sections 4a,
4b are arranged in parallel keeping a short distance
therebetween in almost the same éhannel width and are
integrated at the output section. A sum of the channell
widths of the traﬁsfer'sections 4a, 4b becomes equal to
the channel width of the first horizontal transfef
register 4 which is the vaiue to obtain sufficient
amount of charges to be processed.

In the fifst horizontal transfer register 4, a
control gate section 5 is provided between a couple of -
transfer sections 4a, 4b and this control gate section 5
shares the signal charges of the same pixel with the
transfer sections 4a, 4b. Under ﬁhe first horizontal
transfer register 4, a second horizontal transfer |
register 6 is arranged in parallel keeping a certain
distance therefrom. The channel width of the second
horizontal transfer register 6 is set almost equal to
the channel width of the first horizontal transfer
register 4. A transfer gate 7 is provided between the
first horizontal transfer register 4 and the second

horizontal transfer register 6 which control to further



t he channel" width of the first horizontal transfer register 4 which is the
val ue to obtain sufficient anmount of charges to be processed. In the first
hori zontal transfer register 4, a control gate section 5 is provided

bet ween a couple of transfer sections 4a, 54b and this control gate section
5 sharies the signal charges of the sane pixel ‘with the transfer sections
4a, 4b. Under the first horizontal transfer register 4, a second hori zontal
transfer register 6 is arranged in parallel keeping a certain distance
therefrom The channel width of the second horizontal transfer register 6

s set almostepguakero tBerAlagEgbti AbRiebnthe Erhbeber regikabr! Gansf er

register 4. Atransfer gate 7 1s provid between the first -horizontal

transfer regighersignal bhargeaoeerbeéﬁéaa&ab tbapakel ihegdikghak £e rvieidch
control to further 5 transfer, to the second horizontal transfer

register 6, tbe shgnflirshahgeizeatadspeadcfigrt pegiieternd framsfthered to the
first horizontal transfer register 4 fromthe
vertical transfer register 5. The signal charges
transferred horizontally by the first and second
horizontal transfer registers 4, 5 are converted to
signal voltages by output sections 8-1, 8-2 and are then
.outputted as OUT1 and OUT2.

As explained, since the first horizontal
transfer register 4 is constituted of a Couple of
transfer sections 4a, 4b, individual channel width of
the transfer sections 4a, 4b can be narrowed even when
the first horizontal transfer register 4 as a whole has
a wider channel width. As a result, a transfer field
intensity is never lowered and thereby transfer
efficiency of the signal charges to the second

horizontal transfer register 6 through the first
horizontal transfer register 4 is never deteriorated.
In other words, the amount of charges to be processed
can be increased withdut deterioration of the transfer
efficiency in the vertical transfer direction in the
first horizontal transfer register 4.
Since the signal charges which are shared with

and transferred to a couple of transfer sections 4a, 4b



vertical transfer register 5. The signal charges transferred horizontally
by the first and second horizontal transfer registers 4, 5 are converted to
signal voltages by output sections 8-1, 8-2 and are then outputted as OUT1
and QUT2. As explained, since the first hporizontal transfer register -4 is
constituted of a couple of transfer sections 4a, 4b, individual channel

wi dth of the transfer sections 4a,. 4b can be narrowed even when the first
hori zontal transfer register 4 as a whole has a wider channel width. As a
result, a transfer field intensity is never |owered and thereby transfer

efficiency ofgddecnsida gg?éa%?sag Qd*%fo ddotigenga f{xapgder register

6 through the first horizon trans regrster 4 1s never deteriorated.

| n ot her, wor deirdioncyDyie Rl CHANORS: ey 06085 Selle Caloblie | ger eased

wi thout deterioration of the transfer effTciency in the vertical transfer
direction in dierded speN i€ ors e prdcdSsed eh SERE FirSt "kEridencaynal

charges which are shared with and transferred to _a couple of transfer

sections 4a, timnsfer register 4 is constant without relation to the
amount of charges to be transferred in a couple of
transfer sections 4a, 4b. However, since the amount of
charges per bit to be processed in a couple of transfer
sections 4a, 4b is determined depending on the channel
length and channel width corresponding to one bit, if
the signal charges shared with one transfer section have
exceeded the amount of charges to be processed of the
relevant transfer section when the signal charges are
shared with the transfer sections 4a, 4b, all signal
charges of one pixel cannot be transferred perfectly,
although the amount of charges to be processed in the
first horizontal transfer register 4 can be increased.

With this background, the inventors of the

Present invention have proposed (refer to the official
gazette of the Japanese Patent Laid-Open No. Hei 6-
105239) é CCD solid state imaging épparatus of the non-
interlaced scanning system which enables sharing of
signal charges considering the amount of charges to be
processed in the transfer sections 4a, 4b at the time of

sharing signal charges with a couple of transfer



6 are.conbined again at the output section 8-1 in the first horizontal
transfer register 4, the amount of charges per bit to be processed in the
first horizontal transfer register 4 is constant without relation to the
amount of charges to be transferred in a gouple of transfer sections 4a,
4b. However, since the amobunt of charges per ‘bit to be processed in a
couple of transfer sections 4a, 4b is determ ned dependi ng on the channel

I ength and channel wi dth corresponding to one bit, if the signal charges
shared with one transfer section have exceeded the anmount of charges to be

processed of gdeticohevaal sbanshigheds@Cthos bbpnsbhedskgask sziaa?mﬁg are
shared with the transfer sections 4a, 4b, all signal charges of one pixel

cannot be tr aapparatds pemproysy, agl showghihhPiguoliol, af cohatgeationbe
processed in the first horizontal transfer register 4 can be increased.
Wth this backbabuadpoténtialebaorieof sebeipneidnisi fieemedoalbagetpeoposed
(refer to the official gazette of the Japanese Patent Lai d-Open No. Hei 6-
105239) a CCOhevirantait branafengdappetivnswithinethenchannedl efetthecanni ng
system whi ch enabl es sharing of

control gate section 5 between a couple of transfer

sections 4a, 4b.

Such CCD solid state imaging apparatus of the
non-interlaced scanning system has been previously
disclosed in the US Patent No. 5,387,935 (Issue daﬁe;
2/7/1995). The disclosure of the reference is hereby
incorporated herein.

Continuously, after the signal charges are
once accumulated in the control gate section 5 through
the transfer section 4a, a gate bulse ¢HHG to be
impressed to a gate electrode 16 of'the control gate
section 5 is set as a middle level, under the condition
that the clock pulse gH1 of the first phase is set as a

- low level, while the clock'pulse ¢H2 of the second phase
is set as a high level. 1In this case, the signal.
charges overflowing the potential Barrier section 13
return to the transfer section 4a. On the other hand,
the signal charges reméining in the control gate section
5 are transferred to the transfer section 4b when the

gate pulse ¢HHG turns to the low level. Thereby, the



si gnal charges considering the anount of charges to be processed in the
transfer sections 4a, 4b at the tinme of sharing signal charges with a
coupl e of transfer 7 sections 4a, 4b. Nanely this CCD solid state

i magi ng appar atus enpl oys, as shown in Fify. 10, a constitution that a

pot entiial barrier section 13 is fornmed along the horizontal transfer
direction within the channel of the control gate section 5 between a couple
of transfer sections 4a, 4b. Such CCD solid state inmging apparatus of the
non-interlaced scanni ng system has been previously disclosed in the US

Pat ent hb.-5,§§gm§§5cﬁg§§g§ geggg%342518%g%-tﬁhet95§§hegg§sc9§ohE64a.

reference i s hereby I ncofporate erein. nt 1 nuous er the signal

charges are ogseiAcen8UEat8d horifgneaNt tehngsbe segikearS4Lhrough the
transfer section 4a, a gate pulse [err] to be inpressed to a gate el ectrode -

16 of the control gate Heweves,5ihSthet caseaofi dHkecbavehtionder ctibe

condition solid state imaging apparatus of the constitution
explained above, if the transfer section 4b is ready for
horizontal register transfer when the signal chargeé are
once transferred to the bits of the first phase (¢H1) of
the transfer section 4b from the'control gate 5 during
the transient.period (during the period from the time T3
to the.time T4) where the clock pulse ¢H1 of the first
phase changes to the high 1e§e1 from the low level in
the timing dhart shown in Fig. 11, a part of the signal
charges is transferred, as shown in Fig. 12, to the bit
of the second phase (¢ﬁ2) provided at the forward
position in the horizontal transfer direction of the bit
of the first phase (¢Hl) by means of the transfer field
to the horizontal transfer direction (from right to lgft
in Fig. 10).

| In the pattern of transfer channel of Fig. 10,

the clock pulse gH2 of the second phase must be set to
the low level in order to collect the signal charges in
the tiansfer section 4a and the transfer section 4b from
the same pixel to a pair of bits under. the:same gate.

In this timing, the signal charges transferred to the



that the clock pulse [err] of the first phase is set as a low level, while
the clock pulse [err] of the second phase is set as a high level. In this
case, the signal charges overflowing the potential barrier section 13
return to the transfer section 4a. On the%ther hand, the signal charges
remai fing ¥n the control gate section 5 are transferred to the transfer
section 4b when the gate pulse [err] turns to the low |l evel. Thereby, the
8 signal charges are shared with the transfer sections 4a, 4b in the first
hori zontal transfer register 4. However, in the case of the conventional

CCD solid st | JRO| t ys. 08gt kit i | &l ve, if
t he transferaéggt?gntgg ?geéégdyﬁ?g% %ggfioﬁ?th#egggfgfat?éﬁ?géﬁe%hen t he

si gnal chargegrar euetbert maRehewies tRet BegRhlScRArgBs fihr shePBaseolferr] of
the transfer section 4b fromthe control gate 5 during the transient period

(during the peheoflitsenphheet i(gE1)3iho fulteheirmEotéhrdhdieectdon ock pul se
[err] of the first phase changes to the high Ievel fromthe low level in
- during the period from the time T4 to the time T5. -
Mixing of the signal charges in the horizontal direction
during apportiqnmené of signal charges is all generated
in the horizontal period when the amount of signals in
the display exceeds the predeterhined'amount, it appears
on the reproddced display as a fauit in the shape of a
vertical stripe.

Genefation of such fault of image can be
prevented by setting the condition that the horizontal
register transfer is impossible when the potential of
the potential barrier section 13 qf the control gate
section 5 is shallower than the potential of the bit of
the first phase (gH1l), that is, the condition that the
potential of the bit of.the second phase (¢H2) is
shallower than the potential of the bit of the first
phase (¢gHl). " However, in this case, the amount of
charges to be processed of the transfer section 4a is
restricted by the potential of the potential barrier
section 13 and is therefore reduced.

Y

SUMMARY OF THE INVENTION



the timing chart shown in Fig. 11, a part of the signal charges is
transferred, as shown in Fig. 12, to the bit of the second phase [err]
provided at the forward position in the horizontal transfer direction of
the bit of the first phase [err] by nmeansigf the transfer field to the
horizdntal “transfer direction (fromright to left in Fig. 10). In the
pattern of transfer channel of Fig. 10, the clock pulse [err] of the second
phase nmust be set to the low level in order to collect the signal charges

in the transfer section 4a and the transfer section 4b fromthe sane pi xel
to a pair of bits unde

transferred to the g %h?50§$5g§§2803§ to%é’%ctt[ rgfnqrhet %Q‘E§ Q'-al charges

err] ormard

direction arelﬁuéhhﬁbnﬁkéﬁ§%%§&§|taes%rq%mseéga' dfhdiﬁ?é% the first

phase [err] in further for rection during t e peri onlf%e time T4
to the time TRhibhXhae @nalh@dsishad ngFEIeS griait %Mész‘%m&iowfﬂ rection

during apportionnment of signal charges is all” generatéed
generation of a fault in the form of a vertical stripe
due to the defective sharing of the'signal charges in a
horiz&ntal transfer register consisting of a couple of
transfer sections for horizontally transferring the
shared signal charges of the same pixel.

Accérding to 6ne aspect of the present
invention, a solid state imaging apparatus comprises a
first horizontal transfer register for horizontally
transferring signal'chérges transferred from an image
section and a second horizéntal transfer register for
horizontaily transferring the signal charges transferred
from the imaging sectioﬁ through the first horizontal
transfer register, wherein the first horizontal transfer
register comprises a couple of transfer sections where a
pair of bits for processing the signal charges of the
same pikel are arranged in the horizontal transfer
direction and the signal charges from the same pixel are
transferred horizontally after these signal charges are
respectively shared therewith, a control gate section
where a transfer channel is formed between the bit of

- the transfer section in the image section side of these



in the horizontal period when the anbunt of signals in the display exceeds
the predeterm ned anount, it appears on the reproduced display as a fault
in the shape of a vertical stripe. Generation of such fault of image can be
prevented by setting the condition that the horizontal register transfer is
| npossi bl e when the potential of the potential-barrier section 13 of the
control gate section 5 is shallower than the potential of the bit of the
first phase [err], that is, the condition that the potential of the bit of
t he second phase [err] is shallower than the potential of the bit of the

LLLiLSEZ?‘Z‘ng[ﬁ%@”’-’é&% sndlishe £ g i €TRH A4 ?'%I'?zﬁqfl‘;v bﬁf the
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provide a So”jﬁf¥fﬁf%ﬁrﬁﬁbigl6?%?”6flﬁhe transfer section in the side

of the second horizontal transfer register and a
potential barrier section formed along the horizontal
transfer direction in a part of the region of the
control gate section, thereby after the signal éharges
are accumulated in the control gate section, the signal
charges are sﬁared by controlling a relative potential
difference of the control gate section and transfer
section. |

According to another aspect of the present
invention, a solid state imaging apparatus comprises a
first horizontal transfer register for horizontally
transfe;ring signal charges transferred from the image
section and a second horizontal transfer register for
horizontally transferring the signal charges transferred
from the image section through the first horizontal
transfer section, wherein the first horizontal transfer
register comprises a couple of transfer sections for
horizontally transferring the signal charées from the
same pixel after these are shared respectively
therewith, a control gate section for sharing the signal

charges between these two transfer sections, a first



whi ch. has enabl ed sharing of signal charges w thout generation of a fault
in the formof a vertical stripe due to the defective sharing of the signal
charges in a horizontal transfer register consisting of a couple of
transfer sections for horizontally transi2rring the shared signal charges
of the same pixel. According to one aspect of the present invention, a
solid state i magi ng apparatus.conprises a first horizontal transfer
register for horizontally transferring signal charges transferred from an

i mage section and a second hori zont al transfer register for horizontally

_E}L?QEB‘ETE}QQ#% AR K e ited AT e SRR L " .
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a pair of bit pr oCess ar ges sane pi xel are
FESTOEd 11, el T sdacti it eSS g e o
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channel is forned between the %f?cﬁﬁgthe transfer section in the I nage
section side P4 ¢He@SEontrol gate side of the transfer section in the
side of the second horizontal transfer register among
two transfer sections, whereby after the signal charges
are accumulated in the control gate seceion, the signal
charges can be shared by controlling a relative
potential difference of the control gate section and
transfer section.

In the solid state imaging apparatus according
to one aspect of the present invention, at the time of
sharing the signal charges in the first horizontal
transfer register, the signal charges transferred from
the image section are once stored in the control gate
section through the bit of the second phase of the
charge transfer section in the image section side. When
the gate pulse impressed to the gate electrode of the
control gate section is set to a middle 1e§e1-under the
condition that the clock pulse of the first phase is set
Eo the low level, while the clock pulse of the second
phase to the high level, the signal charges overflowing

the potential barrier section of the control gate



two transfer sections and the bit | ocated backward in the horizontal
transfer direction of the bit, formng a pair wth above bit, of the
transfer section in the side of the second horizontal transfer register and
a potential barrier section formed al ong t3he horizontal. transfer direction
in a part of the region of the control gate section, thereby after the
signal charges are accunulated in the control gate section, the signa
charges are shared by controlling a relative potenti al di fference of the
control gate section and transfer section. According to anot her aspect of

the present | BuepibANeefutfl b tha! B1tTBE! R BAAA BNAREPLESERen 11 ot

hori zontal trans regi ster orizontal trans ring signal charges

transferred fEHHI:QEetkﬁﬁ@?e&%&?@@oﬁ“@natﬁécQﬁﬂgﬁo%bé@'ib?t' stiganst er

register for horizontally transferring the sign charges transferred from
the image section throunbahwlhbrsw:haorsllz;%tlabnh&gagf %m%%tm@n,mwwem n

the first horizontal transfer register conprises a couple of transfer

sections for bontzolt ghkye seatibdr Gired tiriasfedteld ¢haoagh fthem t he
transfer channel of the control gate section, when the
gate pulse is changed to the low level, to the bi£ of
the first phase one bit after the bit of the second
phase for processing the signal éharges of the same
pixel of the irahsfer section in the side of the second
horizontal transfer register. Thereby, the signal
charges'of the same pixel are shared with a couple of
transfer sections. When the signal chérges transferred
to the first phase bit are transferred to the preceding
second phase bit, the signal charges of two transfer
sections are collectéd in the pair bits under the same
gate electrode. 1In this timing, since only the signal
charges transferred to the bit of the first phase
located after one bit are only transferred to the bit of
the second phase located one bit before the above bit,.
the signal charges are never mixed in the horizontal
direction.

In the solid state imaging apparatus according

to another aspect of the present invention, the

operations until the overflow signal charges of the



sane pixel after these are shared respectively therewith, a control gate
section for sharing the signal charges between these two transfer sections,
a first - 12 potential barrier section forned al ong the horizontal
transfer direction in a part of the regigyof the control gate section and
a second petential barrier section fornmed along the horizontal transfer
direction in the control gate side of the transfer section in the side of

t he second horizontal transfer register anong two transfer sections,
whereby after the signal charges are accunulated in the control gate

;gfghﬁpéltfoﬁéﬁﬁﬁ%i&faﬁgﬁgi&P”?QSYfgérSF PX?Pgﬁﬁggéiiggté kebaibye

erence of control gate sectl ansfer section. In

the solld s!a;échfROLHOCREPALELHE BRESEIDDY &P CHE BAREGE @kahbfepresent

invention, at the tine of sharing the signal charges in“the _
horizontal trgagteén’ el ehe’ imhge S66P8bnCHRAECRELEANEHBT E¢EnhLOM the i mage.

section are once stored in the Control gate

charges transferred from the image section are once
stored in the control gate section are similar to the
operations explained previously. On the other hand,
since the potential barrier section is formed along the

' ﬁorizontal transfer direction in the control gate
section side of the transfer section in the second
horizontal transfer register side, a voltage which is
'higher as much as the potential.of the potential barriér
section is applied to the first phase bit at the time of
sharing the signal charges remaining in the control gate
section with the transfer section in the second

- horizontal transfer register side. Thereby, when
transfer of the signal charges remaining ip the control
gate section is started, the potential of the second
phase bit becomes shaliower than the potential of the
first phase bit, disabling the horizontal register
transfer. Therefore, since the signal charges
transferred to the first phase bit is never transferred
to the preceding second phase bit, mixing of the signal

charges in the horizontal direction is never generated.



section through the bit of the second phase of the charge transfer section
In the image section side. Wien the gate pulse inpressed to the gate

el ectrode of the control gate section is set to a mddle |evel under the

condition that the clock pulse of the figfst phase is set to the |ow |evel,

whi |l e ‘t he el ock pul se of the second phase to-the high |evel,

charges overflow ng the potential barrier section of the control gate
section return to the bit of the second phase of the charge transfer
section in the inmage section side. Meanwhile, the signal charges remaini-ng

in the control gate secti g@aé ansfer channel
the control gatg secti on, ﬁe?%ééggé"gﬂéﬁ?%%%@c gfe)tgié o the low |l evel,
ﬁ@§352 28ea0bhaf! beEw! BE Bhe BhekBensecond phase for

e transfer section in

to the bit of the first
processing the signal

the side of thgasesengdghar ﬂ?BEabmbbaEﬁaEﬁE begtﬁbebrezaﬂ&e%vehmow gnal

ges o sane pl xe

char ges of the sanme pixel are shared wth a coupl e of

Fig. 2 is a timing chart for explaining
sharing operation o% signal charges in the first
embodiment.

Fig. 3 is a potential diagram at the cross-
section along the line A-A' in Fig. 1.

Fig; 4 is a potential diagram in the
horizontalltransfer direction of the transfer section
4b.

Fig. 5 is a plan v1ew of the pattern
1nd1cat1ng a second embodiment of the present invention.

Fig. 6 is a timing chart for explaining
sharing operation of signal charges in the second
embodiment.

FPig. 7 is a potential diagram at the cross-
section along the line B-B' in Pig. 5.

Fig. 8 is a potential diagram in the
horizontal transfer direction of a potential barrier
section 18 in the transient period where ¢H1 changes to

high level from low level.

t he signal
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of



transfer sections. Wen the signal charges transferred to the first phase
bit are transferred to the precedi ng second phase bit, the signal charges
of two transfer sections are collected in the pair bits under the sane gate

el ectrode. In this timng, since only thggsignal charges transferred to the
bit of the first phase |ocated after one bit are only transferred to the
bit of the second phase | ocated.one bit before the above bit, the signal
charges are never mxed in tche horizontal direction. tn the solid state

I magi ng apparatus according to another aspect of the present invention, the

operations until the overflow, signal charges.of,.the. tial darrier
section of the controlFgﬁte9sé§tﬁoH1P@tUﬁ%wt&npﬁgagéggné%pﬁgégggftc@? t he

ranstorred ArEAMERLLRRAE DEchi BRDaFEIoN. 8 s, SUad: T, Sipsatp JEicr ocs
section are gai L8l §RcklSa2RY FoaARIngWydeasl Previously. on the ot her
Fig. 10 is a plan view of the pattern
indicating a prior art. .
Fig. 11 is a timing chart for explaining
operation of the prior art.

Fig. 12 is a potential drawing for explaining

the problem of the prior art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present
invention will be explained hereunder in detail with
reference to the accompanying drawings.

Fig. 1 is a plan view of the pattern
indicating a first embodiment of the present invention
wherein only a part of the first hori;ontal transfer
register 4 of Fig. 9 is illustrated. In Fig. 1, a first
horizontal transfer register 4 is constituted of a pair
of transfer sections 4a, 4b for horizontally
transferring, by sharing, the signal charges of one line
transferred from an image section 3 (refer to Fig. 9).

These transfer sections 4a, 4b are arranged in parallel



since the potential barrier section is formed along the horizontal transfer
direction in the control gate section side of the transfer section in the
second horizontal transfer register side, a voltage which is higher as nuch
as the potential of the potential barriet7section is applied to the first
phase bit at the time of sharing the signal charges remaining in the
control gate section with the transfer section in the second horizontal
transfer register side. Thereby, when transfer of the signal charges
remaining in the control gate section is started, the potential of the

second phase Rielepi@a@oshd rihdilstetice e rebe theletntwith @flnrda fdqusll phase
bit, disabling the horizontal register transfer. Therefore, since the

si gnal char geshammedf erirdttht o the first phase bit is never transferred to.
t he precedi ng second phase bit, m xing of the signal charges in the
horizontal direction is Imevdvisyefiarstt dubr izonka 18RI HESCRIeH sBe 104 ,THE

DRAWNGS Fig. 1 is a plan view of the pattern
an accumulation gate electrode 1l indicated by a one-
point~chain line in the figure and a transfer gate
electrode 12 indicated by a two-point-chain line are
alternately arranged in the horizontal transfer
direction on a substrate forming a pair and these are 2-
phase driven By the clock pulses ¢H1l, 4H2 for horizontal
transfer to be applied to these gate electrodes pair.
In the channel of the transfer sections 4a, 4b, a pair
of bits for processing the signal charges of the same
pikel are formed under the same accumulation gate
electrode 11 and‘transfer gate electrode 12.

A control gate section 5 is provided between
the transfer sections 4a, 4b to share the signal charges
of the same pixel transferred from the imége.section 3

- with the transfer sections 4a, 4b. 1In this control gaté
5, a transfer channel 17 is formed between the bit ($H2)
of the transfer section 4a and the bit (¢H1l) one bit
after, in the horizontal transfer direction, the bit
(¢H2) of the transfer section 4b forming a pair with
such bit (¢H2) of the transfer section 4a. Moreover, a

potential barrier section 13 is formed along the



indicating a first enbodi nent of the present invention. Fig. 2 is a timng
chart for explaining sharing operation of signal charges in the first
enbodinent. Fig. 3 is a potential diagramat the cross- section along the
line AA in Fig. 1. Fig. 4 is a potentiall8liiagramin the horizontal
transfér ditection of the transfer section 4b. Fig. 5 is a plan view of the
pattern indicating a second enbodi nent of the-present invention. Fig.- 6 is
a timng chart for explaining sharing operation of signal charges in the
second enbodinent. Fig. 7 is a potential diagramat the cross- section

al ong the |inendtFontaFiGradsfdt Wifest fopoininglsideganhe the

hori zontal transfer direction of a potential barrier section 18 in the

transient peritrandfer sectionenoss ¢ioidi gfansfet ¢hammeDdviyevel .

This potential barrier section 13 can be
formed by implanting, to its forming position, an
impurity of the conductivity type inverted from that of
an impurity to form the transfer channel 17 or
implanting, to the region of the control gate section 5
other than its forming position, an impurity of the same
conductivity ﬁype as that of the transfer channel 17.
Moreover, the potential barrier section 13 can also be
formed by changing thickness of a gate oxide film (not
illustrated) of the control gate section 5 in the region
to form the potential barrier section 13 and in the
other region. In Fig. 1, the shaded areas 14 indicate
the channel stop sections. As is obvious from the
figure, the channel stop section 14 is formed so that
that the signal charges transferred to the bit of the
first phase'(¢Hlj of the transfer section 4b from the
control gate section 5 do not enter the bit of the
second phase (¢H2).
Next, the signal charge sharing operation in

the first horizontal transfer register 4 in relation to
the first embodiment in the constitution explained above

will be explained with reference to the timing chart of



16 Fig. 9 is a plan view indicating an exanple of a constitution of a CCD
solid state i magi ng apparatus of the non-interlaced scanning system Fig.
10 is a plan view of the pattern indicating a prior art. Fig. 11 is a
timng chart for explaining operation of ¥he prior art. Fig. 12 is a

potential drawi ng for explaining the problemof the prior art. DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS The preferred enbodi nents of the present

i nvention will be explained hereunder in detail with reference to the
acconpanying drawings. Fig. 1 is a plan view of the pattern indicating a

first enbodi manly of2 i RIS PPtdiMQN! iR S By R pard Pigl e, first
hori zontal transfer register 4 of Fig. 9 is illustrated. In Fig. 1, a first

hori zontal trawZEris egigdes pulse Cinipiddsd®@k@itife pdte ofléctrsderls
sections 4a, 4b for horizontally transferring, by sharing, the signal

charges of onef ithe towtmitergest farorofirtherager tsikrdl otrandfef eregisfen. 9).
These transfer sections 4a, 4b are arranged in parallel
2, while ¢H1 is a clock pulse for horizontal transfer of
the first phase and ¢HHG is a gate pulse impressed to
the gate electrode 16 of the control gate section 5.
The clock pulse ¢H2 for horizontal transfer of the
second phase is not indicated because it is a1waYs in
the high levei in such a timing as sharing signal
charges. Fig. 3 shows potential distribution at the
crogss-section along the line A-A' in Fig. 1 and the
times Tl - T5 in this figure correspond to the ﬁimes T1
~ T5 of Fig. 2.

At the time T1l, the signal charges are now
going to be transferred to the first horizontal transfer
rggiéter 4 from the vertical transfer register 2. At
the time T2 where the gate pulse ¢VH2 is in the high
1evé1, the signal charges are transferred to the first
horizontal transfer register 4 from the vertical
transfer register 2; Since the clock pulse ¢Hl is in
the low level at Fhe time T2, the potential of the
transfer section 4b is shallow and morébver since the
clock pulse ¢H2 is in the hiéh level as explained above

and thg_gate pulse ¢HHG is also in the high level, the



17 keeping short distance therebetween with al nost equal channel width. In
this first horizontal transfer register 4, an accunul ation gate el ectrode
11 indicated by a one- point-chain line in the figure and a transfer gate
el ectrode 12 indicated by a two-point-chapg |line are alternately arranged
in the*horizontal transfer direction on a substrate formng a pair and

t hese are 2- phase driven by the clock pulses [err] for horizontal transfer
to be applied to these gate electrodes pair. In the channel of the transfer
sections 4a, 4b, a pair of bits for processing the signal charges of the

ranster gate RPSRTT ok 45 thOCHREPEFEECHAULIbh Ma0ghd EaRELORCRaRe B0C,

t he transfer.sggtaﬁgﬁ_4a, 4b to share the signal charges of the sane pixe
transferred fromthe I mage section 3 with the transfer sections 4a, 4b. In

this control gate 5 a tepesbebrehapRel signhs tRAFBAsParweceRahBEebreglerr]
| to the control gate 5 from the vertical transfer
register 2 through the bit of the second phase (¢H2) of
the transfer section 4a and a large amount of signal
charges is accumulated in the region other than the
potential barrier section 13 because it is provided
particulafly in the control gate section 5. 1In the case .
where after the signal charges are once stored in the
control gate section 5, the poteﬁtial of the potential
barrier section 13 becomes the middle level of the
allowable variation range at the time T3 when the
potential .of the gate pulse ¢HHG becomes middle
(intermediate) level, the signal charges are accumulated
in the region of the control gate section 5 where the- |
poténtial barrier section 13 is not provided as much as
the amount of charges depending on the éréa of such
region and the potential (height) of the potential
barrier section 13.
| Bmount of this signal charge is determined,
considering the signal charges processed by the transfer
section 4b,—depending on the area of the reéion 65 the.

control gate section 5 where the potential barrier



of the-transfer section 4a and the bit [err] one bit after, in the

hori zontal transfer direction, the bit [err] of the transfer section 4b
formng a pair with such bit [err] of the transfer section 4a. Moreover, a
potential barrier section 13 is forned al ol the 18 horizontal transfer
directfon in the side of the transfer section 4a of this transfer channel
17. This potential barrier section 13 can be formed by inplanting, to its
form ng position, an inpurity of the conductivity type inverted fromthat
of an inmpurity to formthe transfer channel 17 or inplanting, to the region

of the control gaitei®ecl3 Oois Sndk heFodideld |drid feHe" Pt ORBidl OBE Ee i Mpurity
of the sanme conductivity type as that of the transfer channel 17. Moreover,

the potential hpotetisbchapride TIramd sehie S gmEl Shacdanysng t hi ckness
of a gate oxide film(not illustrated) of the control gate section 5 in the

region to formtiengfeenedainbdiréeet. sectheontisnsfelr i setbbontdler region. In

Fig. 1, the shaded areas 14 indicate
this case, the potential of the potential barrier
section 13 is set equal to or deeper than the potential
of the transfer section 4b. Since the amount.of charges
which can be accumulated in the control gate section 5
is limited, the charges which cannot be accumulated in
the control géte section 5 to overflow from the
potential barrier section 13 return to the bit of'the
second phase (¢H2) of the transfer section 4a and are
also accumulated thereih. That is, amount of charges
horizontally transferred by the transfer section 4a is
obtained by subtracting the amount of charges
horizontally transferred by the,trahsfer'section 4b from
the total amount of charges transferred from the
vertical transfer register 2.

At the time T4 where the clock pulse (gH1l) is
in the high level, the potential of the transfer section
4b becomes deep causing the signal charges accumulated
in the control gaté section 5 to be transferred to the
transfer section 4b. 1In this timing, the signal charges
are transferred, through the transfer channel 17, to the

bit of the first phase (4Hl1) one bit after, in the



t he channel stop sections. As is obvious fromthe figure, the channel stop
section-14 is forned so that that the signal charges transferred to the bit
of the first phase [err] of the transfer section 4b fromthe control gate
section 5 do not enter the bit of the seca2d phase [err]. Next, the signal
charge’sharing operation in the first horizontal transfer register 4 in
relation to the first enbodinment in the constitution explained above wl |
be explained with reference to the timng chart of 19 Fig. 2 and the
potential diagramof Fig. 3. In Fig. 2, [err] is a gate pulse inpressed to

t he gate el ect 3 ty b C t S
r egi gter 2, m%%?s[%%]oéﬁ@@t%% p%ﬁeé%%ef CedElbh oy, (€8O

IS a orizontal transter of the

first phase ansk [#Hé ]séSofd Jpi&s@U{ B2 ) NBE CERE U nkber 03kt £bgCh 0de 16 of
the control gate section 5. The clock pulse [err] for horizontal transfer

of the second yiiese tlte n9ighalli ehdegedHeshutive i $amé plaeysate the high |evel

In such a timng as sharing signal
accumulated. At the time TS5 where the gate pulse ¢HHG
is in the low level, the potential of the control gate
section § becomes.shallowest, completing the transfer qf
the signal charges to the bit of the first phase (gH1)
of the transfer section 4b. At the time T6 where the
clock pulse.¢ﬁl is in the low level, the signal charges
of the bié of the first phase (¢H1l) are transferred to
the preceding bit of the second phase (¢H2). The
potential distribution in the horizontal transfer
direction of the transfer section 4b at the times T5, T6
is shown in Fig. 4.

With a cycle of the operations explained
above, the signal charges of the same pixel transferred
to the first horizontal transfer register 4 from the
vertical transfer register 2 are shared with the
transfer sections 4a and 4b depending on the amount of
charges to be processed in the transfer section 4b.
Moreovei, since the trénsfer channel 17 is formed, in
the control gate section 5, between the bit of the
transfer section.d4a and the bit one bit after, in the

horizontal transfer direction, the bit of the transfer



charges. Fig. 3 shows potential distribution at the cross-section along the
line [err] in Fig. 1 and the times T1 - T5 in this figure correspond to the
times T1 - T5 of Fig. 2. At the tine Tl, the signal charges are now goi ng
to be transferred to the first horizontalpgransfer register 4 fromthe
vertical transfer register 2. At the tine T2 where the gate pulse [err] is
in the high level, the signal charges are transferred to the first

hori zontal transfer register 4 fromthe vertical transfer register 2. Since
the clock pulse [err] isinthe lowlevel at the tinme T2, the potential of

i Che hi g TRvaTn A Somiiid 3B, AP e BACTHLBE ERBEN o0

as exp OVe an e pulse | IS also in

the high | evelsediion s2GAPlail | o1 (Ui LI cRe Gdl! daxdnthont rol

gate 5 is deep. Therefore, the sig charges are tran
control gate SfdMifdived ¥d ifd Bit@NSf ¥he first phase (gHL) one bit

after, in the transfer direction in the transfer section
4b, the bit of the second phase (¢H2) of the transfer
section 4a, the signal charges shared with the two
transfer sections 4a, 4b are surely transferred to a
pair of bits of the transfer sections 4a, 4b not
generating an& mixing of the signal charges in the

_;transfer section 4b and thereby a fault like a vertical
stripe resulting from mixin§ signal charges is never
generated. Meanwhile, since.it is no longer necessary
to make éhallow the potential of the transfer section 4a
in order to eliminate such a fault of image, amount of
charges proceSSed by the transfer section 4a is
determined depending on a structure of the transfer
section 4a without any limitation by the control gate
section 5 and thereby amount of charges to be processed
can be improved.

The signal charges shared with the transfer
sections 4a and 4b in thé first horizontal transfer
registér 4 are recovered to the signal charges of one
pixel after the horizontal transfer. Recovery to signal

charges of one pixel can be realized by providing again



register 2 through the bit of the second phase [err] of the transfer
section 4a and a | arge anmount of signal charges is accunulated in the
regi on other than the potential barrier section 13 because it is provided
particularly in the control gate section 24 In the case where after the

si gnal *charges are once stored in the control gate section 5, the potenti al
of the potential barrier section 13 becones the mddle | evel of the

al lowabl e variation range at the time T3 when the potential of the gate
pul se [err] becones mddle (internmediate) |evel, the signal charges are

lated imnt ' ' tial
bt e seor| & i 6k Wepardtéa oAl oRifoescdubing URE ot lfoReien! ! 8

section 137 s not e anou ar ges

dependi ng on téeaRs£er Oby SUERK {591 e 30KaARE1POSENERE! tEAREBEE) Of the
potential barrier section 13. Anbunt of this signal charge is determ ned,

consi dering theestUogé €ApT 855 PEPCERSRP1OY INCLhéAPSHEL §5€4§é 0Bf 4bne

depending on the area of the region of the control gate section 5 where the

potential barrfirst horizontal transfer register 4, that is, in the
area where the relevant register 4 is not required to be
divided into two stages. Here, the area where the first
horizontal transfer register 4 is not required to be
divided into two stages means, for example, the area
where the sigﬁal charges are not required to be
transferred to the second horizontal transfer register 6
from the first horizontal transfer register 4 in tﬁe
constitution of Fig. 9, in more practical, the
horizontal dummy bit where the effective pixel signals
are not transferred to the first horizontal transfer |
fegister 4 from the vertical transfer register 2.

In the embodiment explained above, the clock
pulse ¢H1 is set to the high level when the signal
charges are shared, but it may be remained in the low
level as is indicated as the clock pulse gHL' in Fig. 2.
In this case, since the shared signal charges are
transferréd to the bit of the second phase (gH2) passing
the area under the accumulation gate electrode 11 of the

first phase (¢H1l), the result obtained is same as that



21 section 13 is not provided and the potential of the potential barrier 13
and this signal charge is transferred i-n direct to the transfer section 4b.
In this case, the potential of the potential barrier section 13 is set

equal to or deeper than the potential of ths transfer section 4b. Since the
anmount * of charges which can be accunulated in the control gate section 5 is
limted, the charges which cannot be accunulated in the control gate
section 5 to overflow fromthe potential barrier section 13 return to the.
bit of the second phase [err] of the transfer section 4a and are al so

accunul at ed thebeaﬂneahahehsthahemekaEuQEargﬁa_h%r%éanélkﬁetha@%ferred by
the transfer section 4a is obtained by subtracting the anount of “charges

horizontal |y tleneieangdibythea se&ngbethacdbiwonedelf.romthe total anount
of charges transferred fromthe vertical transfer register-2. At the tine

T4 where the clock pul seFG#Hlp iis anpliha kiek bEvehe pactepenential of the
transfer section 4b becones deep causing the signal charges accunmulated in
the control gatsdiceting Ehieo seeondaembedimento ofhdher prekentsecti on 4b. In
this timng, the signal charges
invention. 1In this figure, the elements like those of
Fig. 1 are designated by the like reference numerals or
symbols. 1In this second embodiment, in the plan view of
the pattern structure like that of the prior art shown
in Fig. 10, a'potential barrier section 18 is formed
along'the horizontal transfer direction in the side bf
the control gate section 5 of the transfer section 4b.
This potential barrier section 18 is formed, as in thé
case of the potential barrier section 13 in the previous
embodiment, by controlling film thickness of a gate
insulating £ilm (gate oxide £ilm) in the region of the
potential barrier section 18 or controlling an impurity
concentration.

In more practical, for example, in the case of
controlling thickness of an oxide film with a burying
channel, the potential barrier section 18 cah be formed
by making thinner the thickness of a gate oxide f£ilm.
Moreover, in the case of controlling impurity

concentration, such potential barrier 18 can be formed

by implanting an impurity of the conductivity type



are transferred, through the transfer channel 17, to the bit of the first
phase [err] one bit after, in the 22 transfer direction of the transfer
section 4b, the bit of the second phase [err] of the transfer section 4a
where the signal charges of the same pixekeare accunul ated. At the tinme T5
where -the gate pulse [err] is in the lowlevel, the potential of the
control gate section 5 becones shallowest, conpleting-the transfer of the
signal charges to the bit of the first phase [err] of the transfer section
4b. At the tinme T6 where the clock pulse [err] is in the |low |level, the

i | h b f ! th
o i ma brs SLfvet £EaELoh' thaf bt Phe Il EYT Lot Erh  8N0NS ghed Le the
hori zont al tra@ﬁéeErQhEEEE' eaceiof.h&bt59nﬁ§eie§fsﬁts?ﬁ 4Qnaim%{3?1{: ngg To,

T6 is shown in Fig. 4. a cycle of the opeftations”expl al hed a ove, the
si gnal chargestné haﬁesaaadab&htyaaﬁzeréedthe iRgutiegt eRplhaznegal

transfer register 4 fromthe
above in the region of the transfer section 4b other
than the area where the potential barrier 18 is fbrmed.
Here, the potential barrier section 13 is formed in such
a mannei that the potential of the bit of the first
phase (gH1) in the transfer section 4b becomes deeper
than the poteﬁtial of the bit of the second phase (gH2)
when the potential of the potential barrier section 18
becomes equal to the potential of the potential barrier
section 13 of the control gate section 5.

Next, shéring operation of the signal charges
in the first horizontal transfer register 4' in relation
to the second embodiment in the constitution explained |

.above will be explained with reference to the timing
chart of Fig. 6 and the potential diagram of Fig. 7. 1In
Fig. 6, ¢VH2 is a gate pulse impressed to a gate
electrode 15 of the output section of the vertical
transfer register 2, ¢Hl is a horizontal transfer clock

. pulse of the first phase, ¢HHG is a gate pulse impressed
to a gate’electrode 16 of the_control gate section 5.

Here, the horizontal transfer clock pulse ¢gH2 of the

second phase is not illustrated because it is always set



vertical transfer register 2 are shared with the transfer sections 4a and
4b dependi ng on the anmount of charges to be processed in the transfer
section 4b. Moreover, since the transfer channel 17 is fornmed, in the
control gate section 5, between the bit oR7the transfer section 4a and the
bit oné bit*after, in the horizontal transfer-direction, the bit of the
transfer 23 section 4b formng a pair with the bit of the transfer
section 4a and the signal charges of the sane pixel are transferred to the
bit of the first phase [err] one bit after, in the transfer direction in

the transfer segtifg fRgnt hevRht iff thEetiﬁQB%dthéﬁﬁrﬁﬁbr knef sti@atyr ansfer
section 4a, the signal Charges shared with the two transfer sections 4a, 4b

are surely trappahegeed t #ig.Pgi Eheksbh!t potbnthaltl BaRtirabuteon @S tha 4b
not generating any m xing of the signal charges in the transfer section 4b

and thereby a tauvkss-siektionvalbngakhet lipe Begll Gnngikr.om.m Tmghdisgnal

charges is never generated. Meanwhile, since it is no | onger necessary
figure, the times Tl - T5 correspond to the times T1 -
T5 of Pig. 6.

At the time T1, the signal charges are going
to be transferred to the first horizontal transfer
register 4' from the vertical transfer register 2. At
the time T2'wﬁere the gate pulse ¢VH2 is in the high
level, the signal charges are transferred to the first
horizontal transfer register 4' from the vertical
transfer register 2. Since the clock pulse gH1 is in
the low level at the time T2, the potential of the
transfer section 4b is shallow and moreover since the
clock pulse ¢H2 and gate pulse gHHG are in the high
level, the potential of the transfer section 4a and
control gate section 5 is deep.

Therefore, the signal charges from the
vertical transfer register 2 are transferred to the
control gate section 5 through the bit of the second
phase (¢H2) of the transfer section 4a and particularly
since the pbtential bar?ier'section 13 is provided in
the control gate section 5, such signal charges are

accumulated in larger amount in the tegion other than



to make shallow the potential of the transfer section 4a in order to
elimnate such a fault of image, anount of charges processed by the
transfer section 4a is determ ned depending on a structure of the transfer
section 4a without any limtation by the a2ntrol gate section 5 and thereby
amount* of ¢harges to be processed can be inproved. The signal charges
shared with the transfer sections 4a and 4b in the first horizontal

transfer register 4 are recovered to the signal charges of one pixel after
the horizontal transfer. Recovery to signal charges of one pixel can be

he hor zont aFBE; KRERRRIR) PrrERRg sRECEREA e BE TS FARsPa, LALE ons |
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control gate section 5, the potential of the potential
bafrier section 13 is in the middle level within its
variable range. Thereby the éignal charges are
accumulated, in the region where there is no potential
barrier section 13 of the control gate section 5, in
such amount of charges depending on the area of such
region and the potential of the potentlal barrier
section 13.

In this case, the potential of the potential
barrier section 13 is set to become equal to the
potential of the potential barrier section 18 of the
transfer section.4b or to become deeper than such
potential. Since the amount of charges to be
accumulated in the control gate section 5 is limited,
the charges thch cannot be accumulated in the control
gate section 5 and overflows from the potential barrier
seétion 13 are then accumulated in the bit of the second
phase (¢H2) to the transfer section 4a. At the time T4
where the clock pulse gHl1 is in the high level, since
the potential of the transfer section 4b becomes deep,

the signal charges accumulated in the control gate



divided into two stages neans, for exanple, the area where the signal
charges are not required to be transferred to the second hori zont al
transfer register 6 fromthe first horizontal transfer register 4 in the
constitution of Fig. 9, in nore practical 29t he horizontal dummy bit where
the effecti‘ve pixel signals are not transferred to the first horizontal
transfer register 4 fromthe vertical transfer register 2. In the

enbodi ment expl ai ned above, the clock pulse [err] is set to the high | evel
when the signal charges are shared, but it may be remained in the |ow | eve

25 118 4 ndi cal ekn diles AP SR LRI Jed LR $i 2 08 Tld 38 Ghalance he

shared signal charges are erre t he seco ase [err]

passing the argmundsr ¢he @té;@é'tﬂ?ﬁeﬂﬁgféé&?ﬁxgutﬁé r%%& %{lé% he

phase [err], the result obtained Is sane as t 25 Obt al

cl ock pul se [ e¥ddrier et iod g hi gh level and is then set to the |ow
level. Fig. 5is a plan view of the pattern

In the transient period where this clock pulse
¢H1 changes to the high level from the low level (during
period from the time T3 to the time T4), when the
potential of the potential barrier section 18 of the
transfer section 4b becomes deeper than the potential of
the potential‘barrier section 13 of the control gate
seétion 5, transfer of the signal charges accumulated in
the control gate section 5 to the transfer section 4 is
started. Here, as explained previously, the potential
barrier section 18 of the transfer section 4b is formed
so that when the potential thereof becomes equal to the
poténtial of the potential barrier section 13 of the
‘control gate section 5, the potential of the bit of the
first phase (gHl) in the transfer section 4b becomes
déeper than the potential of the bit of the second phase
(4H2). '

Thereby, when the signal charges accumulated
in the control gate-section 5 is transferred to the bit
of the fi:st phase of the transfer section 4b, the
signal charges transferred are then transferred, in the

case of the structure of the prior art, to the bit of



I ndicating the.second enbodi ment of the present invention. In this figure,
the elenents like those of Fig. 1 are designated by the |ike reference
nunerals or synbols. In this second enbodi nent, in the plan view of the
pattern structure |like that of the prior3@art shown in Fig. 10, a potenti al
barrier se€tion 18 is forned along the horizontal transfer direction in the
side of the control gate section 5 of the transfer section 4b. This
potential barrier section 18 is fornmed, as in the case of the potenti al
barrier section 13 in the previous enbodi nent, by controlling film

hi ckness of gngabgcbRalbabsay Gl T(GRLeoRY deokl ikl 12,eekttitamel the

potential barrier sectioii 18 or controlling an inpurity concentration. In

nore practicaln the @iXTREof BilghR1CahArglesCant kbl hed ilZontaness of an
oxide filmwth a burying channel, the potential barrier .section 18 can be

formed by neki@gigelchtiidne bedaisehithienasandifer grlction dd fild Meddy gvter, in

the case of controlling inpurity-concentration, such potential barrier 18

can be fornedthe hoplizanvz] aegiguer tbralsfidrg edridect iin thhd yase of
the structure of this embodiment, since a barrier is
formed to the.bit of the‘second phase from the bit of
the first phase due to the relationship of potentials as
shown in Fig. 8, disabling the horizontal register
transfer, transfer of the signal charges to the bit of
the second phase is never carried out.

With a cycle of the operations explained

above, since the signal charges of the same pixel
transferred to the first horizontal transfer'register 4
from the vertical transfer registef 2 are shared with
the transfer sections 4a, 4b depending on the amount of
charges processed by the transfer section 4b and a
potential barrier 18 is formed along the horizontal
transfer direction to the side of the control gate
section 5 of the transfer section 4b, the transfer
section 4b can no longer transfer signal charges at the
time of sharing the signal charges and thereby the
nmixing of signal charges is not generated in the
transfer section 4b. As a result, a fault due to a

vertical stripe in the image is never generated.



26 inverted fromthat of the inpurity to forma channel of the transfer
section 4b or by inplanting an inpurity of the sane conductivity type as
the inmpurity explained above in the region of the transfer section 4b other
than the area where the potential barrieél 18 is fornmed. Here, the potenti al
barrier settion 13 is forned in such a manner -that the potential of the bit
of the first phase [err] in the transfer section 4b becones deeper than the
potential of the bit of the second phase [err] when the potential of the
potential barrier section 18 beconmes equal to the potential of the

bperati on of HHEeRTEha Sngd B8 1R 4L HEde SR ACRME sRaLIBH, end B 07

oper ation of e sign rirzontal transter register

4" in relatigﬁ%%gn%?gﬁSSEOQHee@?QﬂéfgﬁtsEEtigﬁ ggn§hib?ag9ntgxplained above

will be expl reference to the timng chart of Fig. 6 and the

potential di agipyRhtEl Guck: £h01EI f $mab@l hmbEnd 6&! @hRWLEE i npressed to
a gate el ectrode 15 of the output section of the vertical transfer register

2, [err] is aphgekasedabyt eaesteansEaekspeksenofiat he Betermihedeby[err] is
a gate pul se 1npressed

-the structure of the transfer section 4a and it is not
limited by the control gate section 5, thereby improving
the amount of charges to be processed.

In each embodiment explained above, a

constitution that a clock which takes three levels is

" used as the gate pulse $HHG and the signal charges are
shared in its middle level has been explained, but the
clock which takes three levels is not always required
‘and it is also possible to share the signal charges by
sufficiently lowering the falling speed of the gate
pulse ¢HHG using a delay circuit. |

Moreover, when it is not required to share the

signal charges considering the amount of charges to be

- processed by the transfer sections 4a, 4b, the signal
charges can also be shated by shallowing the potential
of the control gate section 5 without changing the
potential of the transfer sections 4a, 4b after
accumulating the signal charges transferred from the

| vertical transfer register 2 into the entire part of the

first horizontal transfer register 4 including the



to a gate electrode 16 of the control gate section 5. Here, the horizontal
transfer clock pulse [err] of the second phase is not illustrated because
it is always set 27 to the high level in the timng of sharing the
signal charges. Fig. 7 shows a potential @@stribution of the cross-section
along ‘the Iine B-B" in Fig. 5. Inthis figure, the times T1 - T5 correspond
to the times T1 - T5 of Fig. 6. At the tine T1, the signal charges are
going to be transferred to the first horizontal transfer register 4" from
the vertical transfer register 2. At the tine T2 where the gate pulse [err]

is in the highdmtMell ddte Sciitdlon WA 9am aifid rcHisd 2rdtbd e first

hori zontal transfer register 4 fromthe vertical transfer register 2.

Since the cl ogotuntiml dadrier igedtdion A8 leviadtaitin hehd identrbl tdtte
potential of the transfer section 4b is shall ow and noreover since the

cl ock pul se [ eedtion JatttheHisgh [povdniaial i is tfwrmedhin etivd ,side potenti aI

of the transfer section 4a and :
(side of the image section 3) of the first horizontal
transfer register 4 in the control gate section 5 and
low potential is formed in the opposite side.
Therefore, the transfer can be realized smoothly for the
vertical transfer of the signal charges to the second
horizontal transfer register 6 from the first horizontal
transfer registér 4.

As explained previously, according to one

aspect of the present invention, there is provided a
solid state imaging apparatus comprising a first andla
second horizontal transfer register to execube the
horizontal transfer in the first horizontal transfer
register in the side of the image section by sharing the
signal charges of the same pixel with a pair of transfer
sections, wherein the signal charges are never mixed in
ﬁhe transfer section in the side of the second
horizontal transfer register because a transfer channel
is formed between the bit of the transfer section in the
side of the image section and the bit one bit after, in
the horizontal transfer direction, the bit of the

transfer section in the side of the second horizontal



control gate section 5 is deep. Therefore, the signal charges fromthe
vertical transfer register 2 are transferred to the control gate section 5
through the bit of the second phase [err] of the transfer section 4a and
particularly since the potential barrier 3Bction 13 is provided in the
contrdl gatfe section 5, such signal charges-are accunulated in |arger
anount in the region other than 28 the potential barrier section 13. At
the tine T3 where the potential of the gate pulse [err] is in the mddle

| evel after the signal charges are accunulated in the control gate section

5, the potenttgkneferheegikeelri ah Ak relatsohl of Fdrimingnat pRiF ddita | eve
within its variable range. Thereby the signal charges are accunmul ated, in

t he regi on whabeveheit iof thepeiransifalr action dacthen sideooft hecont rol

gate section 5, in such anpbunt of charges depending on the area of such

regi on and t hémpgeesecdlionf ande thet eignall chariges see istharkd with a
pair of transfer sections through this transfer channel.
Thereby, the signal charges can be shared with a pair of
transfer sections without generating a fault of image
like a vertical stripe resulting from defective sharing
of the signal charges. Moreover, since it is no longer
required to make shallow the potential of the transfer
section in the side of the image section, amount of
chargés to be processed in the transfer section is
determined by the structure of the transfer section and
is not limited by the control gate section, improving
the amount of charges to be processed.

According to another aspect of the present
invention, there is provided a solid state imaging
apparatus comprising a first and a second horizontal
transfer registers to execute the horizontal transfer by
sharing the signal charges of the same pixel with a pair
of transfer sections in the first horizonEaI transfef
register in the side of the image section, wherein éhe
signal charges are never mixed in the relevant transfer
section because since a potential barrier section is

formed along the horizontal transfer direction in the



In this case, the potential of the potential barrier section 13 is set to
becone equal to the potential of the potential barrier section 18 of the
transfer section 4b or to-becone deeper than such potential. Since the -
amount of charges to be accunulated in th34control gate section 5 is
limted, the charges which cannot be accunulated in the control gate
section 5 and overflows fromthe potential barrier section 13 are then
accurrul ated in the bit of the second phase [err] to the transfer section
4da. At the time T4 where the clock pulse [err] is in the high Ievel, since

the potential sdflet b€ thenont rdaClgate FedHOMWRE ddrp,t ridne fergrRlctdival ges
accunul ated in the control gate 29 section 5 are transferred to the bit

of the first phashe eide of tthe tseaeside hoxdctcnald it ansfiedi nedilxteaot ent i al
barrier section 18. In the transient period where this clock pulse [err]
changes to t h&he gielleypat tiramsfles Iseetisrelig disabhlgketicokeearhd Hthe i ne
T3 to the time T4), when the _ '
horizontal register transfer at the time of transferring
the signal charges accumulated in the control gate
section to the transfer section in the side of the
second horizontal transfer registei. Thereby, the
signal charges can be shared with a pair of transfer
sections withdut generation of a fault of image like a
vertical stripe resulting from defective sharing of the
signal charges. Moreover, since it is unnecessary to-
make shallow the potential of the transfer section in
the side of the image section to eliminate a fault of
image, amount of charges to be processed by the relevant
transfer section is determined by the constitution

thereof and is not limited by the control gate section,

improving the amount of charges to be processed.;



potenttal of the potential barrier section 18 of the transfer section 4b
beconmes deeper than the potential of the potential
the control gate section 5, transfer of the signal ch ted ! |n
the control gate section 5 to the transfedSsection 4@ ,ﬂﬂm UM&“HJ
expl ai hed previously, the potential barrier section 1

section 4b is fornmed so that when the potential thereof becones equal. to
the potential of the potential barrier section 13 of the control gate
section 5, the potential of the bit of the first phase [err] in the
transfer section 4b becosmsr deeEnaIMED 1de potential of the bit of the
second phase [err]. Thereby, when the signal charges accunulated in the
control gate section 5 ib.trRansérid eskatetimadping cdppaeatusst phase of the
transfer section 4b, the signal charges transferred are then transferred,
in the case ofcemprisingture of the prior art, to the bit of 30 the

second phase, as is obvious fromFig. 12, resultlng
an image section for producing a signal charge

and having a plurality of pixels arranged in matrix;

a first horizontal transfer register for
horizontally transferring signal charges transferred
from said image section;

said first horizontal transfer register
comprising:

a first and a second transfer sections where a
pair of bits are arranged, in the horizontal direction,

- to horizontally transfer the signal charges of the same
.pixel shared therewith;

a control gate section formed between said
first and second transfer sections to once accumulate
the signal charges transferred from said image section
and thereafter share said signal charges with said first
ana second transfer sections;

a potential barrier formed along the
horizontal transfer direction in a part of the region of
said control gate section; and

a channel stop section formed in said control

gate section to form a transfer channel between the bit



in the-m xing of signal charges in the horizontal direction because the
transfer section 4b is ready for the horizontal regi ster transfer, while,
in the case of the structure of this enbodi ment, since | ' med
to the bit of the second phase fromthe big of the fi rtsmimmﬂh“'wm‘umhe
rel ati onship of potentials as shown in Fig. 8, disabling the hor zént al
regi ster transfer, transfer of the signal charges to the bit of the second
phase is never carried out. Wth a cycle of the operations expl ai ned above,
since the signal charges of the sane pixel transferred to the first

horizontal tryFiaid EArEteraddfeP it I4m tHans{i€ronedsier 2 are
shared with the transfer sections 4a, 4b depending on the anmount of charges

processed by tdftdr,anid ahe edriddntalant shgfderdirvécbisnj ethd i ¢or med
al ong the horizontal transfer direction to the side of the control gate
section 5 of tdwid remdred tyeidfiur Huctiwn tfcaumeimy =gsdlonwith celre nigi t onger
transfer signal charges at the time of sharing the signal charges and

t hereby the nmodf mpicd SirgialtErsfras sectiidngeamd ated in the transfer
section 4b. As a result, a fault due to a vertical stripe in the inmage is
never gener at ed. a second horizontal transfer register for

horizontally transferring the signal charges transferred
through said first horizontal transfer register.

2. A solid state imaging apparatus according
to claim 1, wherein said first transfer section is
formed in the side of said image section and said second
transfer section is formed in thé side of said second
horizontal transfer register.

3. A solid state imaging apparatus according
to claim 1, wherein said potential barrier section is
formed by implantation of an impurity of the
conductivity type inverted from that of the impurity to
form said transfer channel.

4. A solid state imaging apparatus according
to claim 1, wherein said potential barrier section is
formed by implantation of an impurity of the'same
conductivity type to the region of the control gate

section other than the potential barrier section forming

position.



31 Moreover, since it is not required to make shal Fewthe—potential of the

transfer section 4a in order to elimnate such fault, of image, anount of
charges processed by the transfer section 4a is det e’:,mng %’ H" ﬂjm ucture
of the transfer section 4a and it is not I3hited by pelu i ,
section 5, thereby inproving the anount of charges to be processed. In each
enbodi nent expl ai ned above, a constitution that a clock which takes three

| evel s is used as the gate pulse [err] and the signal charges are shared in
its mddle | evel has been expl ai ned, but the clock which takes three |evels
s not always required abhd iA sslidisstpbesihaging aspparatue ascgomdingar ges
by sufficiently lowering the falling speed of the gate pulse [err] using a
del ay circuit.topebdimrl, whereini saidtpoteotiall barsharesetbionghal

charges considering_the amount of charges to be processed by the transfer
sections 4a, 480ormed ingpurhchapaeneraphatsthbeknrasecafhy gabel o%idg t he
otenti al :
P film is different in the potential barrier forming
region and the other region.

6. A solid state imaging apparatus according
to claim 2, wherein said transfer channel is formed
between the bit of said first transfer section and the
bit half bit 5fter, in the horizontal direction, the bit
of said second transfer section forming a pair with the
bit of said first transfer section.

7. A solid state imaging apparatus
comprising: '

an image section for producing a signal charge
and having a plurality of pixels arfanged in matrix;

a first horizontal transfer register for
horizontally transferring signal charges transferred
from said image section;

said first horizontal transfer register.
comprising:

a first and a second transfer sections
respectively for transferring horizontally the signal

charges of the same pixel;



of the-control gate section 5 wi thout changing the potential of the
transfer sections 4a, 4b after accunul ating the sign‘T‘tharges—tfaﬁs%eFred

fromthe vertical transfer register 2 into the entire t
hori zontal transfer register 4 including 3&e 32 co WE“ “ l’zn 5.
In this case, since the potential barrier section 13 exi tro
gate section 5, the high potential is forned in the side (S|de of the | mage

section 3) of the first horizontal transfer register 4 in the control gate
section 5 and low potential is formed in the opposite side. Therefore, the

transfer can be realized SERRBhY ghte LaRrith! ittndd Matidlerdlsdile signal
charges to the second hori zont al trans register 6 fromthe first

hori zontal tr@igker andisHcnd trinsPe Feted dnse o WdaumA® difey to one
aspect of the present invention, there is provided a solid state imaging

appar at us conpliighialg chafrigedi taldhsTereedd ot isaid dimdgeansdfoyiorgimier to.
execube the thereafter share these signal charges with said first
and second transfer sections; and

a first potential barrier section formed along
the horizontal transfer directibn in a part of the
region of satd control gate section;

a second horizontal transfer register for
horizentally transferring the signal charges transferred
through said first horizontal transfer register; and

a second potential barrier section formed
along the horizontal transfer direction in the side of
said control gate section of the transfer section in the
side 6f.said second horizontal transfer register among
said first and second transfer sections.

8. A solid state imaging apparatus according
to claim 7, wherein said first potential barrier section
is formed by iﬁplantation of an impurity of the
conductivity type inverted from that of the impurity to
form said transfer channel.

9. A solid state imaging apparatus according
to claim 7, wherein said first potential barrier section

is formed by implantation of an impurity of the same



hori zontal transfer in the first horizontal transfer register in the side
of the inmage section by sharing the signal charges of _the sanme pixel with a
pair of transfer sections, wherein the signal charges are never mxed in
the transfer section in the side of the segend horizontﬁl Eﬂ Bt er
because a transfer channel is fornmed between-the bit of lm”tm mlumﬁlﬁ
section in the side of the inage section and the bit one*bit &fté&r, Sin*the
hori zontal transfer direction, the bit of the transfer section in the side
of -t he second hori zont al 33 transfer register in the relation of formng
a pair wth abgyadlict i9itiheyipedtdf eheSeegion oF the Tohtrefl idutd mage
section and the signal charges are shared with a pair of transfer sections
through this t segtfien otherelthabhahebypotidnt isilgbalr rdlear gectdan Homtiaged
with a pair of transfer sections w thout generating a fault of inmage like a
vertical stripposdtiloni.ng from defective sharing of the signal charges.

Moreover, since it is no longer required to nake shallow the potential of
the transfer _ 10. A solid state imaglgg apparatus according

to claim 7, wherein said second potential barrier
section is formed so that the potential of the bit of
the first phase in the transfer section in the side of
the second horizontal transfer register becomes deeper
than that of the bit of the second phase when the
‘potential 'of said second potential barrier section
becomes equal to that of said first potential barrier

section.



section in the side of the imge section, anount of charges to be processed
in the transfer section is determ ned by the structure of the transfer
section and is not limted by the control gate section, inproving the
anount of charges to be processed Accor diggg to another aspect=af_the,
present invention, there is provided a solid state |nag|ng[

nt. ! . aﬁﬂammgs,.,\s BEEN
conprising a flrst and a second horizontal.transfer registgrs tcﬁ&n&xngja

t he horizentalfsd [T S % d %ﬁﬁ)ﬁ% hgnal charges of the same—pixe

in e

with.a pair of transter section rst horizontal transfer register
in the side of the image sectlon, wher gggphiersi gnal charges are never

m xed in the relevant transfer section because since a potential barrier
section is forned al ong fHerdoid ZWywiddd ASSsTidli sEegte olmdginge 34 side
of the control gate section of the transfer section in the side of the
second hori zorppatatans fwhicledisd afealived edleyping tofinsignalechanges s

di sabled to execute the horizontal register transfer at the tinme of
transferring without generation of a fault of image like a vertical

stripe resulting from defective sharing of signal
charges in a horizontal transfer register consisting of
a pair of transfer sections for horizontél transfer by
sharing therewith the signal charges of the same pixel.
In this solid state imaging apparatus, a pair of
horizontal transfer registers 4 (6).are provided to
execute horizontal transfer by sharing the signal
charges of.the same pixel in the first horizontal
transfer register 4 in the side of the image section
with a pair of transfer sections 4a, 4b with the control
gate section 5. For the sharing of signal charges, a
transfer channel 17 is formed in the transfer gate
section 5 between the bit (¢H2) of the transfer section
4a and the bit (¢Bl) one bit after, in the horizontal
transfer direction, the bit (¢H2) of the transfer
sect;on 4b forming a pair with above bit of the transfer
section 4a and thereby the signal charges ere shared

with a pair of transfer sections 4a and 4b through the

transfer channel 17.

FIGURE 1
: This Sheet Has Been Replaced
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the signal charges accunulated in the control gate section to the transfer
section in the side of the second horizontal#tfansfer register. Thereby,

t he si-gnal charges can be shared with a pair of transfer sections wthout
generation of a fault of image like a vertical stripe resulting from

def ecti've sharing of the signal chargqsgg Moreover, since it is unnecessary
to make shallow the potential of the transfer section in the side of the

i mage section to elimnate a fault of inmage, anount of charges to be
processed by the relevant transfer section is determ ned by the
constitution thereof and is not limted by the control gate section,

| nprovi ng the anount of charges tongg‘p1ogg§sed WHAT IS CLAIMED I S: 1.
A solid state i magi ng apparatus conprisitngs« an Fmage section for producing
a signal charge and having a plurality of pixels arranged in matrix; a
first horizontal transfer register for #orizontally transferring signal
charges transferred SIGNAL CHARGE
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fromsaid i mage section; said first horizontal transfer register
conprising: a first and a second transfer sections where a pair of bits are
arranged, in the horizontal direction, to horizontally transfer the signal
charges of the sane pixel shared therewith; a control gate section forned
between said first and second transfer segligons to once accunul ate the
signal charges transferred fromsaid i mage section and thereafter share
said signal charges with said first and second transfer sections; a
potential barrier formed al ong the i zontal tpgnsfer direction in a part
of the region of said control gate ?gﬁtiodgsand channel stop section
fornmed in said control gate section*to fo & transfer channel between the

bi t of said first transfer section and the bit one bit after, in the
hori zontal transfer direction, the th of s%gd second traanFr section
formng a pair with the bit a le =)
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of said first transfer section; and a second horizontal transfer register
for horizontally transferring the signal charges transferred through said
first ‘horizontal transfer register. 2. A solid state inmaging apparatus
according to claim1, wherein said first transfer section is forned in the
side of said image section and said second transfer section is forned in
the side of said second horizontal transfer register. 3. Asolid state

i magi ng apparatus according to claim B/éwherein said potential barrier
section is fornmed by inplantation of an inpurity of the.conductivity type
inverted fromthat of the inpurity to formsaid transfer channel. 4. A
solid state inmagi ng apparatus according to claim1, wherein said potenti al
barrier section is formed by inpl ant aff nLof n gEiurity of the sane
conductivity type to the region of thd comtret.g section other than the .
potential barrier section formng position.
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5. A selid state inmagi ng apparatus according to claim1, wherein said
potential barrier section is formed in such a manner that thickness of a
gate oxide filmis different in the potential barrier form ng region and
the other region. 6. A solid state imagi ng apparatus according to claim 2,
wherein sai*d transfer channel is formed hgigeen the bit of said first
transfer section and the bit half bit after, in the horizontal direction,
the bit of said sécond transfer section formng a pair with the bit of said

first transfer section. 7. A solid ate ipagi apparatus conprising: an
| mage section for producing a sign C aréaand aving a plurality of

pi xel s -arranged in matrix; a first *hori‘zonfat tfansfer register for

hori zontally transferring signal charges transferred fromsaid i mage
section; said first horizontal transfer register conprising: a first and a
second transfer sections respectivel4/0for tygnsferring hogpzontally the
signal charges of the sane pi xej
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a control gate section fornmed between said first and second transfer
sections to accunul ate the signal charges transferred from said i mage
section and thereafter share these signal charges with said first and
second transfer sections; and a first potential barrier section forned
along the Horizontal transfer direction ingpgpart of the region of said
control gate section; a second horizontal transfer register for
horizontally transferring the signal charges transferred through said first
hori zontal transfer register; and a second potential barrier section fornmed
al ong the horizontal transfer direction in the side of said control gate
section of the transfer tgon~nt si de of said second horizont al
transfer register anong Ed‘fi t g second transflHOREBIONIAL 8. A solid
state imagi ng apparatus according to claim7, wherei TRENSFER sDIRECTION
barrier section is formed by gypljant ati on?of ar?i np ue '
conductivity type inverted frop that of {hejrompyrtytoT=T "~
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formsaid transfer channel. 9. A solid state inmgi ng apparatus according to
claim7, wherein said first potential barrier section is fornmed by

i npl antation of an inpurity of the sanme . 39 I
11111112112121112121211112111121 conductivity type to the region of the
controf ‘gate section other than the potengyg@l barrier section formng
position.. 10. A solid state inaging apparatus according to claim7, wherein
said second potential barrier section is formed so that the potentlal of
the bit of the first phase in the transfer section in the side of the :
second horizontal transfer registef:be1o deeEeL than that of the bit of
t he second phase when the potenti all of secobnd potential barrier
section becones equal to that -of said first potential "barrier section
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SOLID STATE IMAGING APPARATUS
ABSTRACT

In the solid state imaging apparatus, a pair of horizontal transfer registers 4 (6) are
provided to execute horizontal transfer by sharing the signal éharges of the same pixel in the
first horizontal transfer register 4 in the side of the image section with a pair of transfer

-sections 4a, 4b with the control gate section 5. For the sharing of signal charges, a transfer
channel 17 is formed in the transfer gate section 5 between the bit (QHQ) of the tranSfer .
section 4a and the bit (¢H1) one bit after, in the horizontal transfer directifm, the bit-(raHZ)
of the transfer section 4b forming a pair with above bit of the transfer section 4a and thereby
the signal chargés are shared with a pair of transfer sections 4a and 4b through the trahsfer
channel 17. ‘

Figure 1



