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CCD HAVI NG A PAIR OF HORI ZONTAL RESI STERS Fi el d -of the I'nvention The
present i nvent i on gePRERERGINR| AFTHEQINHENGION:t e | mage pi ckup devi ces.
;and articul arl is directed to a solid state inmage pickup device

d i mage pickup elenment having a pair of output

P it i AN gD SN B L A SRS o
:‘Bxé%ﬁﬁ“ﬁev1ces and} more particularly, is directed to a solid

state image pickup device including a solid state image pickup

elemént having a pair of Qutput portions which simultaneously
derive.signals and an external circuit having a pair of circuit

sYstems for processing the signals from the'pair of output

portions.

Description of the Prior Art

Conventional solid state imagers, such as a charge-coupled
device (CCD) or the like are generally designed so as to read a
signal in the field read;out system. However, in order to
. increase resolution more, the solid state imager must be designed
so as to read wholé.picture elements (i.e., pixels).. If the
whole pixels are read, then signals of two horizoﬁtal lines must
be read during 1lH period (H is the horizontal period).

In order to read two horizontal line signals during 1H
period, it is proposed to double the frequency of a conventional

horizontal transfer clock which-drives a horizontal register.

This proposai cannot be substantially effected at least in the
present condition.

To solve the abbve.problem; another proposal is made, in '
~which a plurality of.horizontal registers ére provided and signal
charges of odd lines and signal charges of even lines are
simultaneously horizontally transferred by separate horizontal

registers.

FIG. 1 schematically shows a solid state image pickup

element of the above-described previously proposed solid state
imager.
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porkions. Description of the Prior Art Conventional solid state
gers, Re€erading GRARES caUpled wiXbwsesdECHhor dieitdde whiecrggnesal |y
“degigned so as to read a signal in the field read-out system However, in
ecomposefin@feas aumbayt Af chight erecdiving i elenenes | axxpngedisinbe

desi gned so as tqQ read whol epicture elenents (i.e., pixels). If the .
V\/nol Br?é*“?“éﬁ-@"@é&dl Ehen &iNpfix Fhape and iverfiigal ishifhust  be read
durflngg er| (His the horizontal period) In order to read two

hori & FFn nal's GrSERPed in argexdange with) eyrievesticabl e the
-frbqggfu%ns o %%QYETEH¥“¥ece1v1ng elements so as to transfer the

signal charges in the vertical direction. For sxmpl;cmty, the
light receiving elements are not shown and therefore the image
unit a is illustrated. in FIG. 1l as if it were composed of only
the vertical registers b, b, .o

As shown iﬁ.FIG. 1, a fiﬁst horizbntal register c is
disposed beneath the image unit a and a second horizontal
register d is disposed in parallel to the first horizontal
registei c by a small distance from the first horizontal register
¢ in the under side. A control géte e is disposed between the
two horizontal registers ¢ and d so as to control the transfer of
signals charges between the first and second horizontal registers
c and d. Channel stoppers f are arianged on the semiconductor
substrate surface portion at its position corresponding to the
underside of the control gate e in the pitch of one pixel aﬁd
shown by solid rectangle blocks in FIG. 1..

A first output unit g. is adapted to derive the signal
charges transferred thereto from the first horizontal regisﬁer c -
and a second output unit h is adapted to derive signal charges
transferred thereto from the second horizontal register d. A
first correlation double sampliﬁg-cirCuit (CDS circuit) i is
adapted to reduce a noise of an output signal from the first
output unit g and a second CDS circuit j is adapted to reduce.a
noise of an cutput signal from the second output unit h. A first
automatic gain control (AGC) amplifier k is adapted to amplify an

output signal of the first CDS circuit i and a second AGC
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hor i I f | ock which, dri hori zont al _regi ster. Thi s
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simul taneously horizontally transtferred by separate horizonta

r WiafieB-Y by samplify 2eSHEEEBF CEb1dr SHOYRa Bs SEL6A ﬁgét gecmage pi ckup
el enent of the above-described previously proposed solid state I mager .
amplifiers k and 3. ' '

When the storége df signal charges in the respect;ve light
receiving elements is finished, then a signal charge of the first
line from the bottom of the image unit a is parallelly
fransferred to the first horizontal register c and then the
signal charge of the first line is transferred'to the second
horizontal register d by the control gate e. Then, a signal
charge of the second line from the bottom of the image unit a is
transferred to the first horizontal iegister c. Thereafter, the
signal charges of the first and second lines are simultaneously
transferred by the first and second-horizontal registers ¢, d,
whereby video signals are simultaneously output to the outside of
the solid state imager from the two output units g and h. A
series of these operations are repeated at every 1H period.

Japanese Laid-Open Patent Publication No. 62-92587, for
example, describes research results of the above solid state
imager having two horizéntal registers to derive two video
signals simultaneously.

Since the solid state image pickup element includes two
output units and two circuit systems in the above solid state
imager shown in FIé. 1, there is then the problem that a
horizontal stripe and a flicker will take place due to a gain
difference between the t&o circuit éystems.

Particularly, when the signal is read in the interlace-
system, a signal from the same light receiving element (pixel) is

transferred by the different horizontal registers c, d at odd and

A
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vertical registers b, b,
the same light receiving glement is transferred through the
different circuit systems at odd and even fields.
FIG. 2 shows how the signal charges, accumulated in light
receiving elements (BO, A0, Bl, Al, B2, A2) of one vertical
column, are transférred.at odd and even fields in a comparing
fashion.
As shown in FIG. 2, at the odd field, the light receiving
elements B0 and A0, Bl and Al, and B2 and A2 form pairs and the
paired signalé are simultaneously read by the two horizontal '.L
registers ¢, d. Of the siénals of the paired two horizontal

lines, signals of the upper light receiving elements A0, Al, A2,

... are transferred by the first horizontal register c¢. The flow

of the signals transferred by the first horizontal register c is
represented by an open arrow in FIG. 2. Of the signals of the
paired two horizontal lines, signals of the lower light receiving
elements B0, B1, B2, ... are transferred by the second horizontal

register d. The flow of the signals transferred by the second

horizontal register d is represented by a solid arrow in FIG. 2.

In this case, the open arrow and the solid arrow in FIG. 2 do not

mean the difference of signal charge amounts or the like. i
At the even field, the light receiving, elements A0 and Bl1,

Al and B2 are paired and the paired signals are simultaneously

read by the two horizontal registers ¢, d. Of the signals of the i

paired two horizontal lines, the signals of the upper light i
receiving elements Bl, B2, ... are transferred by the first

horizontal register ¢, while the signals of the lower light
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shomn in FIG 1, a first horizontal reglster §1d|5§856d bepneat h the
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rst zont al 9 ter ¢ by a small distance fromthe first
|E%ﬁ%ﬁ nggg EEEHSTES ﬁfthe under side. A control gate e is disposed
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signal's R arge t ween orizo regi ster c and
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rtiron at 1ts position corresponding to the underside of the control gate
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first output unit.g is adapted to derive the signal char ges
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tput unit h is adapted to derive signal charges transferred thereto
pnaghe.secame hoansdumied dyr sthey filrsk horizontal register c¢ during
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the odd field and transferred by the second horizontal régister d
during the even field. Further, the signals of the light .
receiving elements B0, Bl, B2, ... are transferred by-the second
horizontal register d during the@odd field and transferred by the
first horizontal register ¢ during the even field. As a
consequence, the same éignal is processed by different circuit
systems (channels) during the odd field or during the even field.
Accordingly, a gain difference between the two circuit systems
causes noises, such as horizontal stripe, flicker and so on to

occur.

OBJECTS AND SUMMARY OF THE INVENTION

Accordingly, it is an-object of the present invention to
provide an improved solid state imager in which the
aforepentioned shortcomings and disadvantages of the prior art
can be eliminated. |

More specifically, it is an iject of the present invention
to provide a solid state imager in which a solid state image
pickup eiement has two output units and which can prevent a
horizontal stripe and a flicker from taking place due.ﬁo a gain
difference between two circuit systems (channels) thereof.

Another object of the present invention is to provide a
solid state image pickup element in which pilot signals for

detecting gains of two circuit systems, which process signals
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rst correl ation double sanpling circuit (CDS circuit) is adapted to
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"decond CDS circuit j is_ adapted to reduce a nai se of an output si gnal
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plifie is ada ify an out put signal of the first CDS
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solid state image pickup element so as to permit two output units
to derive pilot signals of the same level and a gain correcting
circuit is provided outside of thé solid state image pickﬁp
element for comparing levels of the pilot signals.passed through
two circuit systems and correcting gains of the two circuit
systems so as to remove a level difference if the two circuit
systems have any level difference. 1If the two circuit systems .
havé any level difference therebetween, then such level
difference apéears as a level difference of pilot signals of the
same level supplied thereto from the pilot signal generating
means fhrough the two circuit systems. fﬁus, the level
difference is detected by the gain correcting circuit and the
gains of the circuit systems are controlled so as to remove such
level difference.

In accordance with a second aspecf of the solid state imaée
pickup element of the present invention, the dummy_bit output
period is provided only in order to adjust the timing so that a
signal within that period is neither a video signal nor is
processed as a video signal. Accordingly, if the pilot signal is
output during that period, then a gain difference between the two
circuit systems due to the pilot signals can be detected without
ﬁbdifying the rule with iespect to'the timing of the output
signal of the solid state image pickup element. Therefore, it is
possible to'perfqrm the control operation for removing such gain

difference on the basis of the detected result.
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| taneously trapPRIEFr pESURIPT¢ONi OFt THED DRAMIMESori zont al regi st
wher eby video signals are simultaneously output to the outside of
FIG. 1 is a .schematic diagram showing an example of a solid

;ueafter the signal charges of the first and second lines are

state imager according to .the prior art;

FIG. 2 is a schematic diagram showing the étream of signals,
and to which referéncés will be made in explaining the example of
the prior-art solid state imager shown in FIG. 1;

FIGS. 3 and 4 are used to explain the embodiment of a solid
state imager according to the present iﬁvention, wherein;

FIG. 3 is a schematic diagram showing an embodiment of a
charge~coupled device having a pair of horizontal registers
according to the present invention;

FIG. 4 is a schematic diagram showing a structure of a pilot
signal generating means used in the embodiment of the present
invention;

FIGS. 5A to 5C and FIGS. 6A to 6D are respectively timing
charts of the.respectivg examples of a timing at which a pilot
signal is generated, wheréin;

FIGS..SA to 5C are respectively timiné charts of signals to
which references will be made in explaining tihings at which a
pilot signal is generated_during'bne horizontal period; and
FIGS. 6A through 6D are respectively timing charts of

signals to which references will be made in explaining timings at

 which the pilot signal is generated during one vertical period.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Before describing an embodiment of the solid state imager

according to the present invention, a principle of the present
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ﬁhe‘solid state imager fromthe two output units g and h. A | series of
t hesenmimiwidls e siespesbed bélewery 1H peri od. Japanese
‘Lai d- Open Patent Publication No. 62-92587, for exanpl e, descri bes
fesear éin rgengnal of theeexbotbngorullesvitk respagbrthathagtiwdngzont a
riegi sters to derive two video signal s sinultaneously. Si nce-t he
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‘without varying the above rule with'respect to the output signal,
the present invention utilizes the fact that a timing can be
 ‘corrected by dummy bits provided at the transfer side of the
"horizontal register in the solid state image pickup element,
_ though not shown in FIG. 1.

The embo@iment of the chdrge—coupled device having a pair of
horizontal registers according to the present invention will now
be described with reference to the drawings.

FIGS. 3 and 4 are respectively schematic diagrams used to
explain the embodiment of the charge-coupled device having a pair
6f horizontal registers according to the present invention. FIG.

3 schematically shows a stfucture of the solid state imager of
the present invention. . .

Referring to FIG.- 3, it will be seen that an image unit 1 is
.composed of a large number of light receiving elements (several
hundreds of thousands of light i‘eceiving elements to several
millions of light receiving elements) and vertical registers.ﬁ,

2, ... disposed in accordance with the respective vertical
columns of the light receiving elements. For simplicity, the
light receiving elements are not shown and the image unit 1 is
illustrated in FIG. 3 as if it was composed of éniy the verticél
registers 2, 2, ...

As shown in FIG. 3, a first horizontal register 3a is

disposed beneath the image unit 1 and a second horizontal
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4 even fields and then output fromthe different outpyt units g, h. As a
_corafguence3b algal PP FFer tcBapel kedntehEhewsiEFFchP 12p8téds cannot be
"negl ected. Referri et _u w ribe.in %b?il the above

p FaE RS/ %Mt%gg’“%ﬂﬁ%gﬁﬁéf"c‘lﬁgﬁgit Eg sgggg i GRELF8 ng elenent is
trfEEfé%éé“%é*Eﬁ“‘ stggder side. A control gate 4 is disposed
between the two horizontal registers 3a and 3b so as to control
the transfer of signals charges between the first and second
horizontal registers 3a and 3b. Channel stoppers 5, 5, ... are
arranged on the semiconductor substrate surface portion at its
position corresponding to the underside'of the control gate 4 in
the pitch of one pixel and shown by solid rectangle blocksain
FIG. 3.

A dummy bit unit 6 is formed by extending the first and
second horizontal registers 3a, 3b from the portions
corresponding to the image unit 1 to the side to which the signal
charge is transferred. The dummy bit unit 6 is provided in order
to correct the timing or the like and the bit number thereof
falls within a range of from several bit to.several tens of bits
depending upon the type of the dummy bit unit 6.

A pilot signal insertion unit 7 is formed by extending the
horizontal registers 3a, 3b and the control gate 4 from the
portions corresponding to the image unit 1 toward the side
opposite to the dummy bit unit 6 by the bit number substantially
the same as that of the dummy bit unit 6. A pilot signal
generating unit 8 is adapted to supply the signal charge, which
is served as a pilot signal, to the pilot signal insertion unit
7. This pilot signal generating unit 8 is comprised of an input
squrce region 9; a first input gatq 10a and a second input gate
10b as shown in FIG. 4.

While the input source region 9 .is illustrated in the form
of the unitary b%t body whoée bit number is the same as that of

the pilot signal insertion unit 8 in FIG. 4, the input source
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lines, signals of the upper |ight receiving elenents A0, Al, A2, ... are
tranﬁherteﬁubygaheSfMQa anﬁlhﬂhn&wersnppmxﬂd(wlfﬂutﬁdnmfer pﬁl$ée shgnal s
transferred by the first horizontal register c is

transfer signals, served as the pilot signals within the input

source region 9, to the horizontal registers 3a and 3b. At that

time, the input gates 10a and 10b are adapted to restrict the

amount of the signal charges to_thé constant amount by the.

?otential difference based on the supplied voltage difference.

The timings at which the pilot signal is generated will be

described more in detail later.

First and second output units lla, 11b are adapted to
éonvert the signal charges transferred from the first and second
horizontal registers 3a and 3b into voltages and output the same.
First and second CDS circuits 12a, 12b are adépted to remove a

noise (reset noise) from the signals of the first and second
output units lla, 1l1lb, and amplifiers 13a, 13b whose gain can be
controlled are adapted to amplify the output signals of the first
and second CDS circuits 12a, 12b. At least one of the two
amplifiers 13, 13b, for‘'example, the amplifier 13a must be
designed so as to be able to control its gain. The output un;t
-ila within the solid state imager, the CDS circuit 12a and the
amplifier 13a both of which are located outside the solid state
imager constitute a first circuit system (first channel), and the
ocutput unit 1l1lb within the solid state imager, the CDS circﬁit
12b_and the amplifier 13b both of which are-located outside the
sblid state imager constitute a second circuit system (second

channel).

A signal processing circuit 14 samples respective color
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represented by an open arrow in FIG 2. O the signais of the paired two

_hopigpnial ohicpas, rHicgnalrse hagles lewer3d ght3s eael Viwsther €heaBAESB0, BL,
B2, are transferred by the second hori zontal regi ster d. The flow of

thehelgaapiedr&nihmwsmydgﬂstnpsﬁhnn&by provideontle Iwgisdscedsignal
represented by a solid arrowin FIG 2. In this case, the open arrow and
t h& sodi sher red padrdue elaptdiffenence raigtidle Rt and B+gnal charge
amounts or the |ike. " At the even field, the |ight receiving,

el enentd goiBngogrecting CirgidtBA fris pmmm% afhef st eandi gnal s are
_S|nultaneouslé read, by the two horizontal registers c, d. O the

si §ﬁ§P§ ofafipde andpé%‘?]éjd ‘%W‘Hffrﬁ Ahfalllh feor sampkingartlet the upper

| t t f d by the fi t
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amplifiers 13a, 13b and a comparlng circuit 17 for comparing the
outputs of the first and second sample and hold circuits 16a,
16b. An output signal of the comparing circuit 17 is supplied to
one amplifier whose gain can be controlled, for example, the
amplifier 13a as a gain control signal. If the level of the
pilot signal sampled from the output signal from the first
amplifier 13a is lower than that of the pilot signal sampled from
the output signal from the second amplifier 13b, then the gain.
control signal goes, for example, high to increase the gain of
the first amplifier l13a. Conversely, if the former level is lower
_than the latter level, then the gain control signal goes, for
example, low to decrease the gain of the first amplifier 13a.
Alternatively, two output signals of opposite phases may be

supplied from the comparing circuit 17 to the first and second
"amplifiers 13a, 13b as the gain control signals. 1In that case,
if the level of the pilot siggal sampled from the output signal
of the first émplifier 13a is lower than that of the pilot signal
sampled from the output signal of the second amplifier 13b, then
the gain of the first amplifier 13a is increased, while the gain
of the second amplifier 13b is decreased. Conversely, if the
former level is higher than the latte; level, then the gain of
the first amplifier 13a is decreased, while the gain of the
second amplifier_iBb is inéreased.

FIGS. 5A, 5B and 5C are respectively timing charts
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5 receiving elements A0, Al, ... are transferred by the second horizontal
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- €lenents are transferred by the different horizontal registers during the
eethexagietl or during the even field. Mre specifically, the signals of the

| ight receiving elements AQ, Al, A2, ... are transferred. by the first

hori zdm dhiegrabedinenty i fhet RéloddsioBrd ARdILREREtErr &F WVeme second

Iﬁggfgggéglrsiéfégrdgring the horizontal blanking period. As

éhown in FIGS. 5A through S5C, in synghronism with a horizontal
synchronizing signal HD, in other words, during the horizontal
bianking period, a signal charge of a constant amount is injected
from the input.source region 9 to the horizontal registers 3a, 3b
as a pilot signal by means of the input gates 10a, 10b. Then, a
pilot signal is generated in the output signals of the solid
state image pickup element (two output signals are generated but
only one output signal is shown for simplicity) with a delay time
slightly longer than one horizontal period after the signal
charge is inserted into the horizontal registeré 3a, 3b. The
pilot.signal in ﬁhe output signal from the first output unit lla
and the pilot signal in the output signal from the second output
unit 11b are both the same in level because the amounts of the
signal charges transferred from the input source region 9 to the
horizontal registers 3a, %b are restricted by the input gates
10a, 10b. The timings.at which the pilot signals are generated
in the output signals are made coincident with that of the dummy
bit (however, with the delay time of one horizontal period after
the signal_chgrge is iﬁgerted into to the horizontal registers
~3a, 3b). Further, the duration of the period in which the pilot
signal is generated is selected to be substantially the same as
that of the dummy bit period because the change of the rule
{change of the timings of the respective signals in the output
signal or the like) with respect to the output signal of the
solid state imagg pickup element mﬁst be prevented from taking

place due to the insertion of the pilot signal into the output
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during the even field. Further, the signals of the light receiving
?%}J@E S BfhcBlenB21ly,. taeedhi-ansbar bedpby-ibhe inewné¢nhehe itlalt r egi st er
ring the odd field and transferred by the first horizontal register c
dEildriddl the goraratedd(ile.3 paldsequideth, ofheheapd 1eitgrsdlgnad pmegessed by
different circuit systens (channels) during the odd field or during the
dersHorter #haonr thegiyratigai pfditheedenny bétwpemiokds two circuit systens
causes noi ses, such as horizontal stripe, flicker and so on to £ occur.
OBJ ECTE17ime SUMBRYPOEOTHE L DRFRNTFRENDe generatedr ditn§viery vextigflobj ect of

the present invention to Séovide an inproved solid state inmager in which
tpRriod asr ehewhi dRefISRor 6o MFGEIRNEDAi dBRIVRACRgERISanGe HClart  can
be el im nated. More specgifically, it is an object of the present

iR dpnebes atpeptéFhde SYNSHFOR - A0e SEFHGdr in which a solid state inage
D Chup, SLETRILGNES D, SHRAL et i 3D PUSISIS: e i 20Nt
piesent invention, if the two circuit'systems (channels), that

is, the circuit syétem composed of the output unit 1lla, the CDS

12a and the amplifier 13a and the circuit system composed of the
output unit 11ib, the CDS 12b and tﬁe amplifier 13b have a gain
difference-therebetween, then such gain difference takes place as

a level difﬁefence between the pilot signals in the output

signals of the amplifiers 13a, 13b. This level difference is

detected by the comparing circuit 17 which compares the output

signals of the sample and hold circuits 16a, 16b. The detected

signal from the comparing circuit 17 is used to control either of

or both of the gains of the amplifiers 13a, 13b so as to remove

the above level difference. Accordingly, the gains of the

amplifiers 13a, 13b are controlled so as to remove the gain

difference therebetween; thereby keeping the circuit condition

such that no gain difference exists between the two circuit

systems constantly.

Therefore, the troubles, such as the horizontal stripe and
flicker caused by the gain difference between the two circuit
systems can Se avoiﬁed.

As described above, the present invention is directed to the
solid state imager which is comprised of the solid state image
pickup element having two output units to simultaﬂeously derive

the signals from the two output units and the extermnal circuit

This Sheet Has Been Replaced
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di fference between two circuit systens (channels) thereof. Anot her

, Oﬁ%e,ﬂz},go nENEBl £3589 1IN \LSlQR: i%ig; Oc%’éa%gﬁ sre SQidhStEbephange

pi ckup-el'ement in which prlot signal etecting gains of two

CE£6MI £h8YEbOWE, oltiptit RNARRSS FrRMiSs case, the sdIRdndy®r@utput units of
a folic state image pickup el enent, can be inserted into a video signa

WikhAgetr ofdichyi present! dnnernticesdectpioyriaiead grith tihe ngilot sidrad first
aspect of the solid-state inmager of the present invention, a pilot signal
geenezbtaggnrpensysi Sopmed dddhdint Hihe solid state image pickup

element for generating the signals of the same level to the two

output units as the pilot signals and the gain correcting circuit

for comparing the levels of the pilot signals supplied thiough

the two circuit systems and contrdlling'the gains of the two

circuit systems such that the level difference between the: two

circuits is removed.

Therefore, according to the solid state imager according to
the present invention, if the two circuit systems have the gain
differencé therebetween, then such level difference appears as
the level difference between the pilot signals of the same level
supplied from the pilot signal generating means through the
circuit systems. Thus, the level difference is detected by the
gain correcting circuit and the gains of the circuit systems can
be controlled by the gain correcting circuit so as to remove the
level difference. Accordingly, the gain diffefence between the
two circuit systems can be removed and also the occurrence of the
horizontal stripe and fliéker due to the above gain difference
can be prevenfed. |

Further,'in the solid state image pickup element of the
.present invention, the solid state image pickup element is
comprised of the two horizontal registers having the dummy bits
provided at the transfer side, in which the two signals are
. simultaneously output from the two horizontal registers through
the output units. In this case, the solid state image pickup
element includes.the pilot signal generating means for supplying

the signal charges of the same amount to the two horizontal

This Sheet Has Been Replaced
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solid state | mage pickup elenent so as to permit two output units to

deri yggpktetsshgnahe @filde sofkcleyokhéndin gReNsLgrakcthaggesr awe is
* provided outside of the solid state.inage pickup elenent for conparing

| evekapplitlefpomotthsl gridlct pebymeal tdeweghting meansi tosgbeemespedtive
correcting gains of the two circuit systens so as to renove a |evel :
di f f bpohzontelt egiwdens @M tthay sthesphlot ahgnadseprd epEpufcduring t he
two circuit systens have any |evel difference therebetween, then such

| evethedfppayeRéE MFRNs RRY¥Cd evel difference of pilot signals of the

sane | evel supplied thereto fromthe pilot signal geperatin ans t hrough
the two cFP@Eﬁgoﬁst SREOTGINEG £Q HEhe ABRIB P%Eﬁ%ﬁc‘éf?’geﬁﬁt gét gg‘eby t he

gai ncorrect g ciicul t gnd e 48l s, of LR SLISH {sSYShtReA Sn1y
in order to adjust the timing. Thus, the signal during that
period is neither the video signal nor processed as the video
signal. Accordingly, if the pilot signals are output during that
period, then the gain difference between the two horizontal
registers can be removed by the pilot signals without modifying
the rule wigh respect to the timing at whiéh the solid state
image pickup element derives tﬁe output signal.

Having described the preferred embodiment of the invention
with reference to the. accompanying drawings, it is to be
understood that the invention is not limited to that precise
embodiment and that various changes and modifications thereof
could be effected by one skilled in the art without departing
from the spirit or scope of the novel concepts of the invention

as defined in the appended claims.

I 4
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leveu‘mg‘ﬁ“ﬂﬁﬁmﬂm In accordance with a second aspect of the sofjd
st at agel B Bl el enaiia-0fy d g ofesentsi nvention, the dummy bit

out puf’ period is provided only in order to adjust the timng so tha{/a
si ggal wial Kol ildhaitaaas i oihder nix thieiclh &i Seidi grdte nbrags pipkagessed as a
video signal. Accordingly, if the pilot signal is out put during that

per edementerisa pgxiviidid fvei tdncevd edwigmrt thel tswto simuktanesysidgns due t.o
the pilot signals can be detected w thout nodi fying the rule with respect
to ghaeratien§ismalfe framuaaid stymaputput henkls i andtam eexheygeapi ckup

el ement. Therefore, it is ‘possible to performthe control operation for
remSeERRidudS Jarmed of e rbECHE t FESTRIT SLoF R¥RCeREERFelihPesul t .

signals from said two output units, comprising:

pilot signal generating means provided within said solid
stete image pickup element for geneiating signals of the same
level to said two output units as pilot signals; and

a gain correcting circuit for comparing the levels of said
pilot signal passed through said two circuit systems and
controlling gains of saia two circuit systems so as to remove a
level difference between said two circuit systems.
2. A solid state imager according to claim 1, wherein said
solid state.image pickup element is comprised of:

a plurality of light receiving elements arranged in a matrix
fashion; _

vertical transfer registers for transferring charges of said
light receiving elements in the vertical direction;

first and second hqrizontal-transfer registers for
separately transferring ithe charge of one horizontal line
supplied from said verticai regieters; and

a control gate provided between said first and seeond
horizontal transfer registers, wherein said pilot signal
generating means simultaneously inserts pilot signals into said
first and second horizontal transfer registeIE. |
3. A solid state imager according to claim 2, wherein the
charges of said piurality of light receiving elements arranged in
a matrix fashion are read independently.

4, A solid state imager according to claim 1, wherein each of

heet Has Been Replaced
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7 The above and ot her objects, features. and advantages of the
psedenttwionwdmawit WI's$ teree ourc lippes ent c¢roriehton olevRlagsamplinged
- description of an jllustratijive enbodi nent thereof to be read in

cGAFENEE Gy 193 RRGFDh AP ket figgplied with an outpufip gr

DESCRLRTLON B THE DRAUNG, oun1 £ Shmd1 |29 BEGTEL | GndLaffAT Shovi ng an
pair of pilot signals involved in said two circuit systems are
sampled and held and a gain of said gain control amplifier of one
circuit system can be vafied by an oatput which results from
comparing the sampled and held outputs by a comparator.
5. A solid state imager according to claim 1, wherein said
solid stafe image éickup element in which two horizontal
registers having dummy bits provided at the transfer side are
provided and two signals are simultaneously output from said
horizontal registers through said output units includes pilot
signal generating means for supplying signal charges of the same
amount to said horizontal registers as pilot signals, wherein
signal charges are supplied from said pilot signal generating
means to said horizontal registers such that said pilot éignals

are output during a dummy bit output period.

I g

L
s *
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di'agr am showi ng t he sARE®RROT SkgwakspISAhGSUBEwWhi ch references will

- made in explaining the exanple of ~the prior-art solid state i mager s

i n Fl GInoxrder topprgvegtaadhierarentisddstyrpRphBfnat heieksadifmom of a
solid  state ipmager according to the present invention, wherein; _
Flteking Prpce d tFe ai 9gtanPifdaragcanbereanrnENe GErguite §Xis§@MSoupl ed
devi.ce having air.of horizontal registers according tqQ the present
irﬁﬁQﬁQQ§}s)'Fﬁ golid stekendPpreedi 88r KRR sRERPRGCaISVPREL e of a pilot

SE %ﬂu&%%“%E%iﬂgt”Ef&ﬁaisggnégakgﬁgeﬁgggé”B@Ev?&e&h%igﬁiﬁegtsolid

state image pickup element for allowing two output units to

state I mager according to the prior art; FIG 2 is a schematic é:zm
e
ho

generate pilot signals of the same level and a gain correcting
circuit provided outside of said solid state image pickup-element
for comparing levels of the pilot signals passed through thg'two
circuit systems and éorréctiné a gain of one circuit system if
the two pilot signals have a level difference therebetween.
Further, in a solid state imager of the present invention, a
pilot signal for detecting gains of two circuit systems which
process signalé from two output units of a solid state image
pickup element is inserted into a video signal without modifying
the rule with respect to the signal timing so that signal ch#rges
are supplied from a pilot signal generating means to respective
horizontal registers so as to output the pilot §ignal during the

dummy bit output period.

i
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Case: S91r461EPQO

“invention; FIGS. 5A to 5C and FIGS. 6A to 6D are regdectively
timng charts of the respective exanples of a timng at which a ppl
-si'gnal is generated, wherein; = - FIGS. 5A to SC are respecti velt
timng charts of signals to which references will be nmade in explai'ning
tim t [ ~ L1 | gnal is generateg dui ng one horfyzontal :
periﬁ/;@mlfI 07 fpﬁ’(@ %Egﬂrough 6D are res ectbely timn &:harts of
signals to which references willf be made in - %Pﬁ‘—ﬁé o whi ch
the pilot signal is generated dyring one verjtilcdl ijod b -
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an enmbodi ment of tH&X 1 L_srare ' acicdr di t o] t he p:’eseft a
i nvention, a princi plle of ' the priesent’ - /
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£ - . . L 9iP461EPOO
8 .invention wll be described bel ow I n general, the 2 ?s?l ng rule
“Wi,th respect to the timng of the output signal nust be pr vented from
"being varied even by the injgction of the pilot signals into the output.
signals of the solid state inmage pickup el ement. Accgydi®gly, haying

studied a nethod for insert Eﬁg e ﬁl ot signal s_intacd hoo@put gl gnal -

W t hout varyi rl_g_lthe above rule Ythgespect to t ou"t‘%:'&; Enal _S,_
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' . DOILY “UipULatavas
the presBEiRS B aredes the fact that a timng carCaes: S91P4E6LEFORy
~dumy bitse“l 3 H e transfer side of the horizont¥3register in the
"solid stat el enent, though not shown in FIG 1. The

enbodi nent of the charge-coupl ed device having a pair of horizontal
regi sters according to the present invention will now be described with

referenge to the drawi ngs. FIGSt 3 and fi_are respgectively schematic
di agra used t in the enbodi frent of HRE charge} goupled device
havi ng pair f horjZOntal registerp accordpme to the| prese i nventi on.
FI G Eh i ca hows a struct of tRE=soli ate j er of the
present g/ ention. _tReferring t ok 3, 5 Wil S at an i nmage
unit-1 §s conmppsgd df all arge nunber]of |ighf=receiving efefents (several
hundr ed$ of thopisgndg of-Jight receivfng elengnts to seyperfal} mllions of
| i ght receivingjelfe ntsﬁ and vertical registgers 2, 2,1..]. disposed in
accordapce withjthe tesp¥ctive vertichl colupms of theli recei vi ng
el ement$. For synmplidity¥ the '
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1

| i ght receiving el enments are not shown 'ﬁfgbﬁeg

n|t IS |Ilustrated
in FIG 3 as if it vas conposed of only t ster»ﬁs&&qlmﬂ"’
? . horizontal re ,’FII '#ﬁm'# di sposed beneat h
2% o4 ?sTeéIéﬂoBEl@ fji zont al

As shown in Fl
the i mage unit _

GEACED N paraIIeI to the first horizontal register 3a
by a small distance fro t horizental register 3a in its under
si de.

9 register 3b
A control gate dpbSHAVERESEIPRER EPHOREZONPAD ORESPEFBRs M €01 StErS 3a
and 3b so g‘iaicp StOLhé O.énventi.on
The present invention generaliy relates to solid state image
pickup devices and, moxe particularly, is directed to a solid
" state image pickup device including a solid state image pickup
element having a pair of .output port;l.ons which simultaneously

derive signals and an external circuit having a pair of circuit

systems for processing the signals from the pair of output
portions.

Description of the Prioxr Art

Conventional solid state imagers, such as a charge-coupled

device (CCD) or the like are generally designed so as to read a

signal in the field read-out system. However, in oxder to

increase resolution more, the solid state imager must be designed

so as to read whole picture elements (i.e., pixels). If the

whole pixels are read, then signals of two horizot.xtal lines must
be read during 1H period (H is the horizontal period).

In oxder to xead two horizontal line signals during 1H
period, it is proposed .té double the frequency of a conventional

horizontal transfer clock which-drives a horizontal register.

This proposal cannot be substantially effected at least in the
| present condition.

To solve the ab'mre .p:oblem,' another proposal is made, in .

. which a plurality of horizontal registers axe provided and signal
+ charges of odd lines and signal chzrges of even lines are

simlta:}eously hoxizontally transferred by separate horizontal
registers. |

PIC. 1 scheﬁatically shows a solid state image pickup

element of the algove-deacribed previously imoposed. solid state
imager.

[ «PL/—\I" £ IR ﬂ
# Deuer

SCTIE
!v"/ Cla mr.\s)

/E}mwmg(s}
# A‘s:.tre.ct
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the transfer of signals charges between the first and second
regi sters 3a and 3b. Channel stoppers 5, 5, are arranged on the
sem conductor substrate surface portion at

its position corresponding to
t he underside of the control gate 4 in the pitch of one pixel and shown by
solid rectangle blocks in FIG 3.

A dummy bit unit 6 is formed by
extending the first and second horizodAtal registers 3a, 3b fromthe

portions corresponding to the image unit 1 to the side to which the signal
charge is transfgrred. . The du bi |t ' oVl i n_qrder to

correct the ti ‘?fd:rg'?gt??eqﬁfkem% ' éygh 'gﬁan%gr%t%{egg%? mYf(}aﬁ Bsifithin a
range of fdomposed arfah iwtbexo ofeligil reaskving dldrencgapaadged iHpan t he type
of the du

o s endrb-ghmentlonal; t.e., a Mt bndlAn vERELL] Wedl! ! 7 1S TOrTE
' reg.t_sters b, b, ... disposed in accordance with evaery vertical

hori zont al -

columns of the light receiving elements so as to transfer the
signal charges in the vertical direction. ¥or simplicity, the
light receiving elements are not shown and therefore the image

unit a is illustrated. in FIG.-1 as if it were composed of only
the va:t:.i.cﬁl xegistexrs b, b, . . .
" As shown in FIG. 1, a fixst Horizontal register c is

disposed beneath the image unit a and a second hoxrizontal
registex d is d.i.sposéd in parallel to the first horizontal
register ¢ by a small distance from the f£irst horizontal registexr

"¢ in the under side. A control gate e is disposed between the
two horizontal registers ¢ and d so as to control the transfer of
signals charges between the first and second horizontal registers
€ and _c;l_.‘ Channel stoppers f are arranged on the semiconductor
substrate surface portion at its position corresponding to the
underside of the contxol gate e in the pitch of one pixel and
shown by solid rectangle blocks in PIG. 1.

A first output unit g is adapted to dexive the signal
chaxges transferred thereto from the fixst horizontal registex ¢
and a second output unit h'is a&p&d to derive signal chaxges
transferred thereto from the second horizontal register d. A
first correlation double sampiing.c!.rcni.t {CDS cixcuit) i is

adapted to reduce a noise of an output signal from the first
output unit g and a second CDS circuit § is adapted to reduce' a
noise of an output signal from the second output unit h. A first
automatic gain control (AGC) amplifiex k is adapted to amplify an
output signal of the £irst CDS circuit 1 and a second AGC

This is the replacement shesi
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hori zont al regi'st'ers 3a, 3b and the control gate 4 fromthe bortions
corresponding to the inmage unit 1 toward the side opposite to the dummy
bit unit 6 by the bit nunmber substantially the sane as that. of the dummy

bi.:t unit 6. A pilot signal generating unit 8 is adapted to supply the
si gnal charge, which Is served as a pilot signal, to the pilot signal

I nsertion unit 7. This pilot signal generating unit 8 is conprised of an

I nput source region 9, a first input gate 10a and a second input gate
10b as shemgriiaeF| G isjadapted to WPYifyt s quiput sianpdcof cijiemecond;

Lty B 1 et Bt ke Yo QU |2 L1
source a luminance signal Y and red and blue color difference signals R-

Y and B-Y by sampl'i.ng respective coloxr signals from the AGC

amplifiers k and 3. .

When the storage of signal chaxges in the réspective light
receiving elements is finished, then 2 signal charge of the first
line from the Sottom of the image unit a is paxallelly
transferred to the first horizontal register ¢ and then the
signal charge of the first line is transferred to the second
horizontal registex d by the contxol gate e. Then, a signal
chaxge of the second line from the bottom of the image unit a is
transferred to the first horizontal register c. Thereafter, the
signal charges of the first and sego'nd" Iines are simultaneously
transferred by the first and second hdr;!.zontal regi'ster; c, d,

' whexeby video signals are simultanequsly output to the outside of
the solid state imager fxrom the two oui:put units g and h. A
! series of these operations are lrepeated at every 1H period.

Japanese Laid-Open Patent Publication No. 62-92587, for

example, describes reseaxrch results of the above solid state
-. imager having two horizéntal registers to derive two video
signals simultaneously.

Since the solid state image pickup element includes two -
output units and two circuit systems in the above solid state
imagex shown in FIé. 1, there is then the problem that a _
‘horizontal stripe and a flicker will take place due to # gain
difference batween the téo circuit systems.

Particularly, when the signal is read in the interlace-
system, a signal from tﬁe same light receiving element kpixel) is

transferred by the different horizontal registers c, d at odd and

This ig the raplacement shee
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10 region 9 is conposed of, in actual practice, -i ndependent bits so as to
generate signal charges of nore than a predeterm ned anount, to be nore
concrete, signal charges of nore than the | evel of the necessary pil ot
si:gnal at a predetermned timng. The input gates 10a and 10b are supplied
with transfer pulses and transfer signals, served as the pilot signals

within the input source region 9, to the horizontal registers 3a and 3b.
At that tinme, [

the input gates 10a and 18b are adapted to restrict the
amount of the signal c

- gven fields an arggscétpu* E:o&”ﬁﬂ:antéﬁQﬂ%@to$Q$Jih3nLts g, h.

As a consequence, a gain diiference becweea the two circuit

systems cannot be neglected. Referring to FIG. 2, let us now

describe in detail) the above phenomenon such that the signal from
the same light receiving element is pransterred through the
different circuit systems at odd and even fields.

-

FIG. 2 shows how the signal chaxges, accumulated in light
'recei.ving elements (BO, A0, Bl, Al, B2, A2) of one vertical

- column, are transferred at odd and even fields in a comparing
fas_hiqn.

As shown in FIG. 2, at the odd field, the light receiving
elements BO and AO, Bl and Al, and B2 and A2 form palirs and the

paired signals are simultaneously read by the two horizontal

registers ¢, d. Of the s:l.énals of the paired two horizontal

lines, signals of the upper light receiving elements AQ, Al, A2,

_«.. arve transferred by the first horizontal register c. The flow

of the signals transferred by the first horizontal xegister ¢ is

represented by an open arrow in FIG. 2. Of the signals of the

paired two horizontal lines, signals of the lower light receiving
' alements BO, Bl, B2, ... are transferred by the second horizontal
register d.- The flow of the signals transferred by the second
horizontal register d is xepresented by a. solid arrow in FIG. 2.
In this case, the open arrow and the solid arrow in FIG. 2 do not
méan the differenée of signal charge amounts or i:he l:l.i:é.
At the even field, the light xeceiving, elements AD and Bl1,

Al-and B2 are paired and the paired signals are simultaneously

read by the two horizontal registers ¢, d. Of the signals of the

paired twe horizontal lines, the signals of the upper light
receiving elements Bl, B2, ... are transferred by the first
horizontal register ¢, while the signals of the lower light




potenti al di fference based on the supplied voltage difference.

The timngs
at ‘'which the pilot signal is generated will be described nore in detail
| at er. First and second output units 1la, 11b are adapted to
convert the signa

charges transferred fromthe first and second
hori zont al

regi sters 3a and 3b into voltages and output the sane.
and second CDS circuits 12a, 12b are adapted to renbve a

noi se (reset
noi se) fromthe signals of the first and?second output units 1la, 11b,
and anpltifiers 13a, 13b whose gain can be . controglled are adapted to
anpl i fy t hecetwing edsuyentiss AGF Ahe i raxe trangferxedrey dbs seeendts 12a, 12b.
At Teast qResQhnddl® dbPstes d.

First

Accoxdingly, the signals of the respective light xeceiving

elements are transferred by the different horizontal registers

during the odd f£ield oxr during the even field. Moxe

, speciﬁ.cally, the signals‘ of the light xaceivit.xg elements A0, Al,
A2, ... are transferxed by the first horizontal register ¢ during
the odd fiéld and transferred by the second horizontal reglster d
during the even field. Further, the signals of the light _

receiving elements B0, Bl, B2, ... are transferred by tixe second
horizontal registexr d during the odd field and txansfexred by the

first horizontal register ¢ during the even field. as a

consequence, the same signal is processed by different circuit
systems (channels) during the odd £ield or d.uring the even field.
Accoxdingly, a gain difference between the two circuit systems
causes noises, such as horizontal stripe, flicker and so on to
occur.
. OBJECTS AND SUMMARY OF THE INVENTION

Accoxdingly, it is an object of the present invention to

provide an improved solid state imager in which the

aforementibneq sho::ﬁcomings and disadvantages of the priox axt
can be _el.tm!.naﬁed.

More specifically, it is an qi)ject of the present invention
to provide a solid state imagexr in which a solid state image
pickup element has two output units and vhich can prevent a
hor.izontdl stripe and a fl:leke: from taking place due. to a gain
différence between two circuit syaéens {(channels) thereof.

Anothexr object of the present invention is to provide a
solid state image pickup element in which pilot signals for
detecting gains o.f. two circult systems, which process signals

Trig is the replacement sheat
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anplifiers 13, 13b, for exanple, the anplifier 13a nmust be designed so as
to be able to control its gain. The output unit l1la within the solid

state imager, the CDS circuit 12a and the anplifier 13a both of which are
| ocated outside the solid state | mager constitute a first circuit system
{(first channel), and the output unit 11b wthin the solid state inmager,

the CDS circuit 12b and the anplifiergl3b both of which are |ocated
out side-the solid state inmager

ti se cui t. system
(second fFERaRfRL Optput uUnits o ,8%{%5 rﬁ’ g%es%gngsg% a9 s’aéﬁ?
respecti vepeC@héxted into 2 viaeo signal without modifying a rule with

respect to a signal timing.

As a first asﬁect of the solid state imager of the present
invention, a pilot signal generatinq’means is provided within a
. so0lid state image pickup‘;lement 80 as to permit .two output units
to de:ive pilot signals of the same level and a gain correcting
circuit is provided outside of the solid state image pickup
element for comparing levels of the pilot signals paased through
two circuit systems and correcting gains of the two circuit

systems so as to remove a 1evel difference if the two circuit

systems have any level difference. If the two circuit systems'

have any level difference thexebetween, then such level
difference appears as a level differenée of pilot signals of the
same level supplied thereto from the pilot signal generating
means through the two circuit systems.- éﬁus, the level
difference is detected by the gain corrxecting circuit and the
gains of the circuit systems are controlled so as to remove such
level difference. "

In accordance with a second aspect of the solid state imaée
pickup element of the present invention, the dummy bit output
pexiod is_providg§ only in oxder to adjust the timing so that a

signal within that period is neither a video signal nor is

proceased as a video signal. Accoxrdingly, if the_pilot signal is

output dn:ing that period, then a gain diffe:ence between the two
circuit systems dne to the pilot signals can be detected without
modifying the rule with xrespect to the timing of the output

signal of the solid state image pickup element. Therefore, it is

pogsible to perfqrm,ﬁhe control operation for removing such gain
difference on the basis of the detected result.
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11 signals output fromthe anplifiers 13a, 13b and further processes the
sanpl ed col or si-gnals to thereby provide the |um nance signal Y and the

red and blue color difference signals R Y and B-Y. A gain correcting
circuit 15 is conprised of first and second sanple and hold circuits 16a

16b for sanmpling pilot signals fromthe_{]output signals of the first and ’
second anplifiers 13a, 13b and a conparinhg circuit 17 for conparing the

outputs of the first and second sanple and hold circuits 16a, 16b. An
out put si gnal oife hbéve @BAGENE: Gbh6cid, téatsrdulpRhd fliviadtages of the

P:esem: invention will becowe apparent frua the f£ollowing

detailed description of an illustrative embodiment thereof to be
read in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram showing an example of a solid
state imager according to the prior art;

FIG. 2 is a schematic dia_g:am showing the Qtrem’u of signals,
and to which referénces will be made in explaining the éxampie of
the prior-art solid state imagex shown in FIG. 1;

FIGS. 3 and 4 are used to explain the embodiment of a solid
state imager according to the present ix;vention, wherein;

FIG. 3 is a schematic diagram showing an embodiment of a

charge-coupled device having a pair of hoxrizontal registers
.according to the present invention;

FIG. 4 is a schematic diagram showing a structure of a pilot

signal gene:ating means used in the ewbodiment of the present
invention;

FJ_:GS. SA to SC and FIGS. 6A to 6D are respectively timing
charts of the xespective examples of a timing at which a pilot
signal is genegated., wheréi.n; |

FIGS. SA to sc are respectively timing charts of signals to
which references will be made in explaining timings at which a
 Pilot signal is generated during one horizontal period; and

FIGS. 6A thxough 6D axe respactively timing charts of
ss.gnals to whi.ch :eferences will be made in explaining timings at
which the pilot _s;.gnal is generated during one vertical period

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Before desc:s.tbi.nq an embodiment of the golid state imager

accoxding to the present invention, a principle of the present
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one anplifier whose gain can be controlled, for exanple, the anplifier 13a
as a gain control signal. If the |level of the '

pil ot signal sanpled from
the output signal fromthe first anplifier 13a is |ower than that of the
pil ot signal sanpled from the output signa

fromthe second anplifier 13b,
then the gain control signal goes,

for exanple, high to increase the gain
of the first anplifier 13a. Conversely,,if the fornmer level is |lower than

the latter |evel, then the gain control signal goes, for exanple, lowto
decrease the gain o

e flrst I|f|er 13a. Al ternatively, two
out put si gmeatsen 3 g Aepcgé' mRFoBe i

supplied fromthe conparing
circuit 17 to trRegérnexrall,atite 2xi8tihg rule with respect to the timing of

the output signal must be prevented from being varied even by the

injection of the pilot signals into the output signals of the

sol:Ld state image pickup element. Accordingly, having studied a

method for inserxting the pilot signals 1nto the output signal
without varying the above rule with respect to the output signal,
the present invention uf:l.l;t.zes the fact that a timing can be
corrected by dummy bits provided at the transfer side of the

"horizontal register in the solid state .i.magé pickup element,
though not shown in FIG. 1.

The embodiment of the charge-coupled device having a pair of
horizontal registers’ adcording to the 'present invention will now
be described with reference to the drawirgs.

FIGS. 3 and 4 axe re§pect1vely sdhématic diagrams-used to
explain the embodiment of the charge-coupled device having a pair

of horizontal registers according to the presen{: invention. FIG.

3 schematically shows a structure of the solid state imager of
the present invention.

Referring to FIG.. 3, it will be seen that an image unit 1 is-
.composed of a large number of light receiving elements (several
hundreds of thousands of ls.g'ht .reces.vj.ng elements to several

* -

millions of light receiving elements) and vertical registers 2,
2, ... dispogsed in accordance with the :eséecttve vertidal

columns of the light receiving elenenﬁs. For simplicity, the

light receiving elements are not shown and the image unit 1 is

illustrated in FIG. 3 as if it was composed of only the verts.cal
registers 2, 2,

As shown in FIG. 3, a first horizontal register 3a is

disposed beneath the image unit 1 a'.nd a second horizontal
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anplifiers 13a, 13b as the gain control signéls. In that case, I f the
| evel of the pilot signal sanpled fromthe output signal of the first

anplifier 13a is lower than that of the pilot signal sanpl ed fromthe
out put signal of the second anplifier 13b

, .then the gain of the first
anplifier 13a is increased, while the gain of the second anplifier 13b
I s decreased.- Cbnversely I f the former level is higher than the latter
| evel, then the gain of -~ .the first anplifier 13a is decreased, while the
gain of t 1st6£ Y ds0dD8dvear s HYachFréY WL BRE ESrst hoxizonkh$S. 5A, 5B and
SC are respg tivel

y t|n1 charts
register 3a 11 discance from the first horizontal

registexr 3a in its under side. A control gate 4 is disposed

between the two horizontal registexs 3a and 3b so as to control

the transfer of signals charges between the first and second

horizontal vregisters 3a and 3b. Channel stoppers S, 5, ... are

arranged on the semiconductor substrate surface portion at its
position correspondi.ng to tl;_e_ underside of the control gate 4 in

the pitch of one pixel and shown by solid rectangle blocks_ in
FIG. 3.

- .r P ¥ -

A dum& bit unit 6. ;Ls formed by extending the first and
second horizontal :eglsters 3a, 3b £rom the portions .
correspondi.ng 1:0 the i.mage uni.t 1 to the side to which the signal
charge is transfe_:;:g;_l, .'rhe. d_ummy ,b;\j. _unit 6 is provided in order
to correct the timing or the like and the bit number thereof
falls within a range of from several bit to ‘several texis of bits
depending upon the type of the dummy bit unit 6.

A pilot signal insertion unit 7 is formed by extending the
horizontal registers 3a, 3b and the control gate 4 from the
portions corresponding to the imaée unit 1 toward the side

opposite to the dummy bit unit 6 by the bit number substantially

the same as that of the dummy bit unit 6.- A pilot signal

generating unit 8 is adapted to s'uppl'y the signal charge, which
is served as a pilot signal, to the pilot signal insextion unit
7. This pilot signal ge_ne::ating unit 8 is comprised of an input
source region 9, a £irst input g#te. 10a and a second inpi'x_t gate
10b as shown in FIG. 4. _

‘While the input source region 9 .is illustrated in the form
of the unitary b.i:t body whose bit number is the same as that of
the pilot signal insertion unit 8 in FIG. 4, the input source
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12 illustrating an exanmple of the way of how the pilot signal is :
gener at ed. In this enbodinent, the pilot signal is generated at every
hori zontal period during the horizontal

bl anki ng period. As shown in FIGS.
5A through 5C, in synchronismwth a horizontal synchronizing signal HD, in

ot her words, during the horizontal blanking period, a signal charge of a
constant ampunt is injected

fromthe iﬁ)ut source region 9 to the
hori zontal registers 3a, 3b as a pil ot gnhal by neans of the input gates

102, 100 I02fn § Bb!Qlug8bl@0be] In050RRE" Bihdedohl L ridpBhlent B1RLS, P! the
solid stat® mage pi ckup el ement (two output signals are generated but
as to generxate . signal charges oi more than a predetermined

amount, to he more concrete, signal charges of moxe than the
level of the necessary pilot signal at a predetermined timing.
The input gates 10a and 10b are supp_u.ed with transfer pulses and
transfer signals, sexved -&s the pilot signals within the input
source region 9, to the horizontal :egist;ars. 3a and 3b. At that
time, the input gates 10a and 10b are adapted to xestr.tct the
amount of the signal charges to the constant amount by the.
potential diffexence based on the suppued voltage difference.
The timings at which the pilot signal is éene:;ated will be
described more in detail later. _ _ _

' First and second output units lla, 11b are adapted to
convert the signal charges txansferre.d from the. first. and secbnd
horizontal registers 3a and 3b into voltages and ‘output the same.
Fi.z:st and second CDS circuits 12a, 12b are a.dapted fo remove a
noise (:.:eset noise) from the signals of the firxrst and second
output units 1la, 1llb, and amplifiers 13a, 13b whose gain can be

controlled are adapted to amplify the oﬁtput signals of the first

and second CDS circuits 12a, 12b. At least one of the two

ampls.ﬁ.grs 13, 13b, for‘’example, the amplifier 13a must be
t-lesigned so as to be able to control its gain. The output uni.t
1la within the solid state imager, the CDS circuit 12a and the
amplifier 13a both of which are located outside the solid state
imagex consti.tute a first circuit system (first channel), and the
output unit 111: wi.th.tn .the solid state :hnager, the CDS c.i.:cu.tt
12b and the amplifier 13b both of which axe located outside the

solid state imager constitute a second circuit system {second
channel). '

A signal processing circuit 14 samples respective color
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only one output signal is shown for sinplicity) with a delay tinme slightly
| onger than one horizontal period after the signal charge is inserted into
the horizontal registers 3a, 3b. The pilot signal in the output signal
fromthe first output unit 1la and the pilot signal in the output signal
fromthe second output unit 11b are both the sanme in | evel because the
anounts of the signal charges transferred fromthe i nput source region 9 to

t he hori zontal registers 3a, 3b are reggtricted by the input gates 10a,
10b. The tim ngs at which the pilot signals are generated i n the output
si gnal s assynatdeowtrusc Cdemtthe efpkiifiersflishe 1dhmnd fupkhex Ipspcesses with t he

del ti f ' ' Welg ks.iynserted
i ﬁ t g‘y to ! t eao ﬁgiran%J‘n ?%:1%9 ng f&naﬂgr t& Qh%t:ag% )growﬁe St éitk‘ﬁg & sk.gnip

registers  3a, Further, uration of the
peri od i nywidcithe heediandt blussicghalr diffgrencaisignals Relfesnd B0 be
substantially the,sane as that o

h the .d i t i od b the ch
o thaM ule Y A GRAR dnaoEmd Mlrenk T 1P eenantaea ot ElEsE A fhet oS
out put

! $b86 samplocard kBla WikBuli€sDTe!, -16b tfie SabdlingSpgied of the
solid state inage pickup el enent nust beGgrevented fromtaking pl ace due
to the insdgnakm fapmi the sutpaet ﬁignalsmﬁ ehtixat pad second

amplifiers 13a, 13b and a comparing cixcuit 17 for. comparing the
outputs of the first and second sample and hold circuits 16a,
16b. An ocutput sl'gnal of the comparing circuit 17 is supplied to
one amf;li.fler #hose. gain can be controlled, for example, the
amplifier 13a as a gain control signal. If the level of the
pilot signal sampled from the ocutput signal from the first
amplifie¥ 13a is lower than that of the pilot signal sampled from
the output signal from the second amplifier 13b, then the gain
control signal goes, for example, high to increase the gain of
the first amplifie;'.' 13a. Conversely, if the formexr level is lower
than the latter level, then the gain cont::ol signal goes, for
exampie, low to decrease the gain of the first amplifier 13a.
Alterxiaﬁively, two output signals of obposite phases may be

supplied from the comparing cirxcuit 17 to the first and second

"amplifiers -13a, 13b as the gain control signals. In that case,

if the level of the pilot signal sampled from the output signal

of the first _amgls.ﬂex: 13a is lower .than that of the pilot signal
sampled from the output signal of the second amplifier 13b, then
the gain of the first amplifier 13a is increased, while the gain

of the second amplifier 13b is decreased. Conversely, {f the

former level is higher than tﬁe latter level, then the gain of
the first amplifier 13e is decreased, while the gain of the
second amplifier 13b is increased.

PIGS. 5A, 5B and 5C are respectively timing charts
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13 . signal. Incidentally, the duration of period in which the pilot signal
I's generated (i.e., |

pulse width of the pilot signal) may be shorter than
the duration of the dumy bit period.

Further, the pilot signal nay be
generated at every vertical period as shown in FIGS. 6A through 6D, in
whi ch reference synbol VD denotes a verti cal

synchroni zi ng signal.
According to the above-nentioned solid [State I mger of the

f1lustrating an example of the way ¢f how the pilot signal is
generxated.

In this embodimgnt, the pilot signal is generated at every
horizontal period dur.lng the horizontal blanking period. As
shovm in FIGS. 5A through SCE, in syn%:h:qni.sm with a horizontal
synchrbni.zj.ng signal HD, S.n other words, during the horizontal
blanki.ng period, a signal cha::ge of a constant amount is injected
f:on the input souxrce regi.on 9 to the horizontal registexrs 3a, 3b
as a pilot signal by means of the input ga.tes 10a, 10b. Then, a
pilot.signal is generated in the output sj.gna.ls of the solid
state image pi.ckup element (two output signals are generated but
only. oné output signal is shown for simplicity) with a delay time
slightly longexr than one horizoantal per.i.od after the ss.gnal

cha::ge is 1nsertecl into the horizontal reglsters 3a, 3b. m

pilot ‘signal in _the output signal from the first output unit 1lla

and the pilot signal in the output s'ignal from .the secqn& output
~unit 11b are both the same in level because the amounts of the

signal charges transferred from the hput source region 9 to the

horizontal registers 3a, 3b are restricted by the input gates

102, 10b. The timihgs.at which the pilot signals are genexated

in the output signals are made coincident with that of the dummy
bit (however, with the delay time of one horizontal pexiod aftex
the s:l.gnal.chgrge is insexted into to the horizontal registers

3a, 3b). Furthexr, the duration of the period in which the pilot

signal is generated is selected to be substantially the same as
that of the dummy bit period because the change of the xule
(change of the timings of the respective signals. in the output
signal or the lr'..ke) with respect to the output signal of the
solid state image pickup element -m;st be prevented from taking
place due to the insertion of the pilot signal into the output
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present invention, if the two circuit systems (channels), that is, the
circuit system conposed of the output unit 1lla, the CDS 12a and the

anplifier 13a and the circuit system conposed of the output unit 11b, the
CDS 12b and the anplifier

13b have a gain difference therebetween, then
such gain difference takes place as

a level difference between the pil ot
signals in the output signals of the fyplifiers 13a, 13b. This | evel
difference is detected by the conparihg circuit 17 which conpares the
out put

alqg.aal S fcilddfesBp) endrdhfatlion Cof Peirksa USAwhi&D enBhpiley ect ed
signal fromthe conparing circuit 17 is used to control either of or
both of tékgngdi A8 FmeTAELAnb: of i cPUISPIYLAYIPEs Shey PhIgt atgnad) maYhe above

level dif{erincRer ol thadiratibi SPIRS Slmdy'Bic pertoa.

Furthexr, the 'pilot signal may be generated at every vertical
pexiod as shown in FIGS. _EA through 6D, in which reference .symbol
VD denotes a vertical synchronizing signal.

According to the above-mentioned solid .state imager of the
present invention, if the two c!.xcui.t: systems (channels), that
is, the circuit system ctmposed of the output uni.t lla, the cns
12a and the amp:u.fi.e:: 13a and the circuit system composed of the
output unit 11b, the CbS 12b and the ampls.ﬁ.er 13b have a gain
difference-therebetween, then such gain difference takes place as
a level c,u.ffe:-:ence between the pilot signals in the output

signals of the amplifiers 13a, 13b. This level difference is.

detected by the comparing circuit 17 which compares the output

sigr_xa_ls of the sample and hold circuits 16a, 16b. The det,ecéed

signal from the comparing circuit 17 is used to control either of

oxr both of the ga'i.ns of the amplifiers 13a, 13b so0 as to remove

the above level aifference. Accordingly, the gains of the

amplifiers 13a, 13b are cdnt:;olled 0 as to remove the gain
diffexence therebetween/ théfehy keeping the circuit condition
such that no gain difference exists between the two circuit
systems constantly.

Thexefore, the troubles, such as the horizontal stripe and
flicker caused by the gain difference between the two circuit
systems can l;e avoj:ded.

As described above, the present invention is directed to the
solid state imager which is comprised of the solid state image
pickup element having two output units to. simultaneously derive

the signals from the two output units and the external circuit
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anplifiers 13a, 13b are controlled so as to renove the gain
t her ebet ween t hereby keeping the circuit condition

di fference exists between the two circuit systens constantly.
Therefore, the troubles, such as the horizontal stripe and flicker
caused by the gain difference between the two circuit systenms can be
avoi ded. As descri bed above, the present invention is directed to
t he solid state i mager which is conpﬂﬂsed of the solid state image

pi ckup el garq; Qﬂxl O RO RYbedi Z%t t&&a@ﬂﬂé‘%“iﬂnﬁ%r b¥€pur the

signal s fromthe two out put units an he external circu
from the above output units. In this case, the solid state

di fference
such that no gain

imager of the present invention is provided with the pilot signal
generating means £6rmed within the solid state image pickup
element for generﬁting tﬁp s;gnals.oi the same level to the two
output units as the pilot signals and the gain correcting circuit
for comparing the levels of the pilot signals supplied through
the two circuit systems and cont:dlliné'the gains of the two

circuit systems such that the level difference between the: two
circuits is xemoved.

Therefore, according to the solid state imager according to
the present 1nvention, if the two circuit systems have the gain
difference therebetween, then such level diffexrence appears as
the level difference betweén the pilot signals of the same level
supplied from “the piloﬁ signal generating'means through_the
circuit systems. Thus, the level difference is detected by the
gain correcting circuit and the gains-of the circuit systems can

be controlled by the gain correcting circuit so as to remove the

level difference. Aaccoxrdingly, the'gain difference between the

two circuit systems can be removed and also the occurxence of the

horizontal st:ipe and fricker due to the above gain difference
can bhe pzevented

Further, in the solid state image pickup element of the
present invention, the solid state image pickup element is

comprised of the two horizontal registers having the dummy bits
provided at the transfer side, in which the two signals are

simultaneously output from the two horizontal registexs through

the output units. In this case, the solid state image pickup

element includes.the pilot signal generating means for supplying

the signal charges of the same amount to the two horizontal
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14.. having the two circuit systens for processing the signals output from
t he above output units. In this case,

the solid state i nager of the present
invention is provided with the pilot signal generating nmeans formed within
the solid state inage pickup elenent for generating the signals of the
same level to the two output units as the pilot signals and the gain
correcting circuit for conparing the levels of the pilot signals supplied
through the two circuit systens and coﬂf}olling the gains of the two
circuit systens such that the | evel difference between the two

registexs. as the pilot signals, whexein the signal charges are

suppl.tefl from the pilot signal generxating means to the respective
horizontal registers so that the pilot signals are output during
th.e dummy bit output period. |

Therefoxe, accoxdinq.to the image pickup element of the

fmesent invention, the dwmmy bit output pexriod is proviéed only

in oxder to adjust the timing. Thus, the signal during that

period is neither the video signal noxr processed as the video
signal. Accordingly, if the pilot signals axe output dniiqg that
period, thea the qainidiffeience bétween the two horizontal
registers can be removed by the pilot signals without modifying
the rule wi@h respect to the tfming at which the solid state
image pickup element derives 'I:he oﬁtput signal.

Having described the preferred embodiment of the invention
with reference to the- accompanying; drawi_ngs, it is to e
undexrstood that the invention is not limited to that precise
embodiment and that various changes and modifications thereof
could be effected by one skilled in the art without departing

from the spirit oxr scope of the novel concepts of the invention
as defined in the appended claims. '
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Ci rcwts s rermved ..... ) Therefore, according to the solid state inmager .

accorH’ he present I nvention, if the two circuit systens have the
gain mm # gﬂ ebet ween, then such level difference appears as t he
| evel Hifden

en the pilot signals of the sanme |evel
fromthe pilot si gna’1 generating nmeans through the

the level difference is detected by the gain correcting circuit and the
gains of the circuit systems can be cdftrolled by the gain correcting

circuit so as to renmove the wisvak cifiMepexge. Accordingly, the gain
di f ference between the

two circuit.s ste an be renoved and al so the
occurrende of At m}m state imager in whic WELE state image pickup
elemont is provided with two output units to simultaneously

generate signals from said two,

supplied
circuit systens. Thus,

output units and an external
ci.rcu!.t is formed of two circuit’ systems fox p:ocessi.ng the

signals from said two out:put units, compri.ei.ngs
. pilot signal generating means provided within said solid
state image pickup element for genexating signals of the same
.level to said two output units as pilot signals; and .
a gain correcting circuit for comparing the levels of said
_ p:l.lot 'signal passed through sei.d two circuit systems and
i controlling gains of said two circuit systems S0 as to remove a
level difference between said two circni.t systems,
. 2. A solid state imagex aécordi:ng to claim 1, wherein said
. solid state. image pickup element is comprised of:

a plurality of light receiving elements arranged in a matrix
fashion;

vertical transfer registers for transferring charges of said
light receiving elements in the vertical direction;

first and second horizontal- transfer registers for
sepefate],y ,transfere:ing &he charge of one hoxizontal line
supplied from said vertical registers; and

a control gate provided between said first and second
horizontel transfer registers, wherein said pilot signal

genereti.ng means si.mnltaneously ingexts pilot si.gnals into said

first and second hoxizontal transfexr registers.

3. A solid state imagex according to claim 2, wherein the

charges of said plurality of light xeceiving elements arranged in

2 matrix fashion are read independently.

4. A solid state imager according to claim 1, wherei.n each of
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horlzonLaLm_trlpe and flicker due to the above gain difference can be
prevent ed. Furt her,

in the solid state inmage pickup el enent of the
FLESSQL Mllgﬂﬂlﬂﬂlllﬂ WEITL © shte,' e prckup element 1 comrised of
transfer si

Fn ®Which*he two signals are si mul t aneousl y out put from
the two horizontal registers through the output units. In this case, the

solid state i mage pickup el ement inciwmdes the pilot signal generating
nmeans for supplying the signal charges of the same anpunt to the two
hori zont algasd two circuit systems includes a ccrrzlation doudle sampling

circuit and a gain control amplifier supplied with an output
signal of said correlation double sampling circuit, whexeby a
pair of pilot signals involved in said two circuit systems are
sampled and held and a gain of said gain control amplifier of one
circuit system can be vaé@e@_Qz an o&tput which results from
comparing the sampled and héld outputs by a compatatox..

S. A solid state 1mager aqco:ding to clain 1, wherein said
solid state image pickup element in which two horizontal
registers having dummy bits provided at the transfer side are
provided and two signals are simultaneously output from said
horizontal registers through said output units includes pilot
signal generating means for supplying signal charges of the same
amount to said horizontal registers as pillot signals, wherein
signal charges are supplied from said pilot signal generating
means to said horizontal registexrs such that said pilot signals
are output duiing a dummy bit output period.
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regi'sters as the pilot %h{g@ﬂgeiﬂag\/ggérepng]gaae si gnal charges are supplied
fromthe pilot signal gene 0 the respective horizontal
registers so that the pi I o m mm[m; UOUt put during the durmy bit out put
peri od. Ther ef or e, I mage pi cku H?{S gu_
present invention, the durmy bit output period is pr E%&

84(}% n-order to
adjust the timng. Thus, the signal during that peri od i s NRBk i thp vi deo
signal nor processed as the video signal. Accordingly, if the pilot signals

are output during that period, then the Jg%u n di fference between the two

hori zontal regi st erscﬁanR@Il(lenvaggnQym; %ﬂi&hﬂ. géﬁéfsvf%&ém“t nodi fyi ng

ABSTRACT
In order to preveat a horigontal stripe anda a fll.cke: fxom.

taking place due to a gain difference between two circuit systems
(channels), the solid state imager of the present invention
includes a pilot signal generating means provided within a solid
state image pickup element for allowing two output units to
generate pilot signals of the same level and a gain correcting
circuit provided outside of said solid state image pickup element
for comparing levels of the pilot signals passed throuch the two
cixcuit systems and correcting a gain of one circuit system if
the two pilot signals have a level difference therebetween.
Fuxthex, in a solid state imager of the present invention, a
pilot signal for detecting gaifns of two ci:buit'systems which
process signals from two output units of S solid state image
pickup element is insprted into a video sign#l withouthmndifying
the rule with respect to the signal timing so that signal charges
are supplied from a pilot signal generating means to respective

horizontal xregisters so as to output the pilot éignal duxring the.:
dummy bit output pexiod.

(No apprépriate figure)
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the-rule with respect to the timng at which the solid state inmage pickup
el ement derives the output signal. Havi ng descri bed the preferred

enbodi ment of the invention wth reference to the acconpanyi ng draw ngs,
it is to be understood that the invention is not linmted to that precise
enbodi mrent and that various changes and nodifications thereof coul d be

effected by one skilled in the art without departing fromthe spirit or

scope of the novel concepts of the invenii¥8n as defined in the appended

cl ai ns.
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16 -- VWHAT IS CLAIMED IS: 1. A solid state inmager in
which a solid state inage pickup elenent is provided wth two output units
to simultaneously generate signals fromsaid two output units and an
external circuit is formed of two circuit systens for processing the
signals fromsaid two output units, conprising: pil ot signa
generating neans provided within said solid state inmage pickup el enent for
generating signals of the sane level tps/said two output units as pilot
signals; and a gain correcting circuit for conparing the |evels of
said pilot signal passed through said two circuit systens and controlling
gains ‘of said two circuit systens so as to renove a |evel difference
between said two circuit systems. 2. A solid state inmger according to
claim1l1, wherein said solid state i mage pi ckup elenment is conprised of:

a plurality of light receiving elenents arranged in a matrix
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f ashi on; vertical transfer

light receiving elenments in the verti cal
second horizontal transfer registers for separately transferring the

charge of one horizontal |ine supplied fromsaid vertical registers; and

a control gate provided between said first and second hori zontal transfer
generati ng neans simultaneously

regi sters, wherein said pilot signa

inserts pilot signals into said first and second horizontal transfer

registers. 3. Asolid state imager ack63ding to claim2, wherein the
i ght receiving elenents arranged in a

charges of.-said plurality of
matrix fashion are read i ndependently. 4. A solid state imager according

to claim 1, wherein each of

registers for transferring charges of said
direction; first and
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17 said two circuit systens includes a correlation double sanpligg %g;ﬁuYt
and a gain control anplifier supplied with an output signal of sard®
correl ation double sanpling circuit, whereby a pair of pilot signals
involved in said two circuit systens are sanpled and held and a gain of
said gain control anplifier of one circuit systemcan be varied by an
out put which results from conparing the sanpled and hold outputs by a
conparator. 5. Agiglid state. i mager accor

solid state inmage kuPPEENfeh PR RwﬂyC%pggééﬁkéétéﬁéiﬁ%ﬁhs ereln sal

Field of the Invention

The present invention generally relates to solid state image
pickup devices and, more particularly, is directed to a solid
state image pickup device including a solid state image pickup
element having a pair of output portions which simultaneously
derive signals and an external cixcuit having a pair of circuit

systems for processing the signals from the pair of output
portions.

Description of the Prior Art

Conventional solid state imagexrs, such as a charge-coupled

device (CCD) or the like are genexally designed so as to read a

signal in the field xread-out system. However, in oxder to

S.ncreé.se resolution morxe, the solid state imager must be designed
so as to read whole, pi_ctuxe elements (i.e., pixels). If the
whole pixels are read, then signals of two horizox.xtal lines must
be read during 1H period (H is the horizontal periocd).

In oxdex to xead two horizontal line signals during 1H
period, it is proposed to double the frequency of a conventional
horizontal transfer clock which drives a hoxrizontal register.
This proposal cannot be substantially effected at least in the
present condition.

To solve the above problem, another proposal is made, in
which a piurauty of horizontal registers are provided and signal
charges of odd lines and signal charges of even lines axe
simaltaneously horizontally transferred by separate horizontal
registexs.

PIG. 1 schematically shows a solid state fmage pickup

element of thé above-described previously proposed solid state
imagex.
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redi sters having dummy bits provided at the transfer side are provided and
two Signals are sinultaneously output fromsaid horizontal registers

t hrough said output units includes pilot signal generatingneans for
suppl yi ng signa

charges of the sanme anmount to said horizontal registers
as pilot signals, wherein signa

charges are supplied fromsaid pil ot
signal generating neans to said horizontal

regi sters such that said pil ot
signals are output during a dummy bit ggtput period.

CCD HAVING A PAIR OF HORIZONTAL RESISTERS

ABSTRACT .
In order to preveat a horigontal stripe and a f£licker from

taking place due to a gain difference between two cixcuit systems
(channels), the solid state imager of the present invention
includes a pilot signal generating weans provided within a solid
state image pickup elemen£ for allowing two output units to
generate pilot signals of the same level and a gain correcting
cixcuit provided outside of said solid state iImage pickup element
for comparing levels of the pilot signals passed throuah the two
circuit systems and corxrécting a gain of omatnxcuit:qnﬁmn.iﬁ
the two pilot signals have a hw@ltnjﬁaxmoétmeraxmﬁaau
Furthexr, in a solid state imager of the present invention, a
pilot signal for detecting gains of two circuit systems which
process signals from two output units of a solid state image
pickup element is inserted into a video signal without.mndifying
the rule with respect to the signal timing so that signal charges
are supplied from a pilot signal generating means to xespective

horizontal registers so as to output the pilot éignal during the.
dnmmy bit output pexiod.

(No apﬁrépriate figure)
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