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A plurality of pixels PX include effective pixels and optical 
black pixels . Signal lines VL are provided corresponding to 
each column of the pixels PX and supplied with output 
signals of the pixels PX of the corresponding column . Clip 
transistors CL are provided corresponding to the respective 
signal lines VL and limit a potential of the corresponding 
vertical signal lines VL based on a gate potential . At least in 
a predetermined operating mode , a potential Vclip _ dark is 
supplied to a gate of one of the clip transistors CL corre 
sponding to at least one pixel column formed of the optical 
black pixels when reading a noise level from the pixels PX 
corresponding to the clip transistors CL and when reading a 
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data level from the pixels PX corresponding to the clip 
transistors CL . 

15 Claims , 4 Drawing Sheets 
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SOLID STATE IMAGING DEVICE black level in a screen , or the like . The optical black pixels 
have , for example , basically the same structure as the 
effective pixels , but also have a structure in which a pho Matter enclosed in heavy brackets [ ] appears in the toelectric conversion part , such as a photodiode , is shielded 

original patent but forms no part of this reissue specifica - 5 from light , or a structure in which the photoelectric conver 
tion ; matter printed in italics indicates the additions sion part is removed from the effective pixels . Optical black 
made by reissue ; a claim printed with strikethrough pixel areas are disposed at , for example , an upper end or 
indicates that the claim was canceled , disclaimed , or held lower end and a left end or right end of an effective pixel 
invalid by a prior post - patent action or proceeding . area . Regarding reading of the pixels , the optical black 

10 pixels and the effective pixels are handled in exactly the 
CROSS REFERENCE TO RELATED same manner . 

APPLICATION To prevent the dark sun also in the solid state imaging 
device having the optical black pixels besides the effective 

This application is a continuation application of Interna - pixels , similarly to the solid state imaging device of Japa 
tional Application No . PCT / JP2010 / 000826 , filed on Feb . 15 nese Unexamined Patent Application Publication No . 2004 
10 , 2010 , designating the U . S . , in which the International 222273 , the clip transistor may be provided on the vertical 
Application claims a priority date of Feb . 12 , 2009 , based on signal line . At this time , in accordance with the common 
prior filed Japanese Patent Application No . 2009 - 030312 , technical knowledge such that the optical black pixels and 
the entire contents of which are incorporated herein by the effective pixels are handled in exactly the same manner 
reference . ] This application is a Reissue of U . S . Pat . No . 20 with respect to reading of pixels , the clip transistor should be 
8 , 643 , 073 , issued Feb . 4 , 2014 , which issued from U . S . provided not only on the vertical signal line of a pixel 
application Ser . No . 13 / 191 , 051 , filed Jul . 26 , 2011 , which is column including the effective pixels but on the vertical 
a Continuation of International Application No . PCT signal line of a pixel column formed of the optical black 
JP2010 / 000826 , filed Feb . 10 , 2010 , which claims foreign pixels . Further , not only in a reading period of pixel rows 
priority to Japanese Application No . 2009 - 030312 , filed in 25 including the effective pixels but also in a reading period of 
the Japan Patent Office on Feb . 12 , 2009 . The disclosure of the pixel column formed of the optical black pixels , different 
each of the prior applications is hereby incorporated by potentials are supplied to the gate of the clip transistor 
reference herein in its entirety . between when the noise level is read and when the data level 

is read . 
BACKGROUND 30 When the clip transistor is thus employed in the solid state 

imaging device having the optical black pixels in accordance 
1 . Field with the common technical knowledge , no particular prob 
The present application relates to a solid state imaging lem occurs unless a white defect ( constantly outputting a 

device . level corresponding to a bright signal ) occurs in the optical 
2 . Description of the Related Art 35 black pixels . However , as a result of studies conducted by 
In a solid slate imaging device of XY address type such the present inventor , if the white defect occurs in the optical 

as MOS type , generally , CDS ( correlation double sampling ) black pixels when the clip transistor is employed as 
is performed to read a data level ( including an original signal described above , this white defect becomes manifest . It was 
level and a noise level ) and a noise level from pixels , and found that , as a consequence , the yield of solid state imaging 
obtain a difference between them . 40 devices decreases , and cost increase is inevitable . This point 

In such a solid state imaging device , if light with high will be described later in detail with respect to a comparative 
luminance is incident when the noise level is read , the noise example . 
level output from pixels is a level such that a level based on In addition , normally , the optical black pixels should 
the high luminance light is added to the original noise level . always output a black level . However , it is empirically 
As a result , there is a small difference between the data level 45 confirmed that the white defect occurs in optical black pixels 
and the noise level , and a high luminance part as of the sun with a constant probability . 
appears to be dark . Such a phenomenon is called a dark sun The present application is made in view of such a situa 
or the like . tion , and it is a proposition of the application to provide a 

To prevent such a phenomenon , in a solid state imaging solid state imaging device capable of suppressing the white 
device disclosed in Japanese Unexamined Patent Applica - 50 defect from becoming manifest when the white defect 
tion Publication No . 2004 - 222273 , a vertical signal line to occurs in the optical black pixels , although it is also capable 
which an output signal of pixels is supplied is provided with of preventing the dark sun , thereby leading to improvement 
a clip transistor ( which may also be referred to as a clamp in yield . 
transistor ) which limits the potential of the vertical signal 
line based on a gate potential . To the gate of the clip 55 SUMMARY 
transistor , different potentials are supplied when the noise 
level is read and when the data level is read . Accordingly , the As measures to solve the above - described problems , the 
noise level ( reset signal ) is limited to a predetermined following aspects are proposed . A solid state imaging device 
potential . Therefore , a sufficient difference corresponding to according to a first aspect includes ( i ) a plurality of pixels 
the incident light can be obtained between the data level and 60 disposed two - dimensionally including effective pixels gen 
the noise level , thereby preventing the aforementioned phe - erating a signal corresponding to incident light and optical 
nomenon . black pixels generating a signal at a black standard level , ( ii ) 
Now , in the solid state imaging device , besides effective a plurality of signal lines provided corresponding to each 

pixels which photoelectrically convert incident light to gen - column of the pixels and supplied with output signals of the 
erate a signal corresponding to the incident light , optical 65 pixels , ( iii ) a plurality of transistors provided corresponding 
black pixels generating a signal of a black standard level are to the respective signal lines and limiting a potential of the 
provided . The optical black pixels are used for correcting the signal lines based on a gate potential , and ( iv ) a gate 
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potential providing unit providing an aligned potential to a a data level from the pixels corresponding to the transistors 
gate of one of the transistors corresponding to at least one at least in the predetermined operating mode , and ( ii ) the 
pixel column formed of the optical black pixels when gate potential providing unit provides different potentials to 
reading a noise level from the pixels corresponding to the gates of the transistors corresponding to pixel columns 
transistors and when reading a data level from the pixels 5 excluding the at least one pixel column during a reading 
corresponding to the transistors . period of pixel rows excluding the at least one pixel row 

A solid state imaging device according to a second aspect when reading a noise level and when reading a data level 
is such that , in the first aspect , the gate potential providing from the pixels corresponding to the transistors at least in the 
unit provides different potentials to gates of the transistors predetermined operating mode . 
corresponding to pixel columns excluding the at least one 10 A solid state imaging device according to a seventh aspect 
pixel column when reading a noise level from the pixels includes ( i ) a plurality of pixels disposed two - dimensionally 
corresponding to the transistors and when reading a data including effective pixels generating a signal corresponding 
level from the pixels corresponding to the transistors at least to incident light and optical black pixels generating a signal 
in a predetermined operating mode . at a black standard level , ( ii ) a plurality of signal lines 

A solid state imaging device according to a third aspect 15 provided corresponding to respective columns of the pixels 
includes ( i ) a plurality of pixels disposed two - dimensionally and supplied with output signals of the pixels , ( iii ) a plurality 
including effective pixels generating a signal corresponding of transistors provided corresponding to the respective sig 
to incident light and optical black pixels generating a signal nal lines and limiting a potential of the signal lines based on 
at a black standard level , ( ii ) a plurality of signal lines a gate potential , and ( iv ) a gate potential providing unit 
provided corresponding to respective columns of the pixels 20 providing an aligned potential to gates of the transistors 
and supplied with output signals of the pixels , ( iii ) a plurality provided corresponding to the optical black pixels when 
of transistors provided corresponding to the respective sig - reading a noise level and when reading a data level from the 
nal lines and limiting a potential of the signal lines based on optical black pixels . The solid state imaging device accord 
a gate potential , and ( iv ) a gate potential providing unit i ng to an eighth aspect further includes , in the first aspect , a 
providing an aligned potential to gates of the respective 25 difference obtaining unit obtaining a difference between the 
transistors during a reading period of at least one pixel row noise level and the data level read from the respective pixels . 
formed of the optical black pixels when reading a noise level The solid state imaging device according to a ninth aspect 
from the pixels corresponding to the transistors and when further includes , in the third aspect , a difference obtaining further includes in the third a 
reading a data level from the pixels corresponding to the unit obtaining a difference between the noise level and the 
transistors . 30 data level read from the respective pixels . 

A solid state imaging device according to a fourth aspect The solid state imaging device according to a tenth aspect 
is such that , in the third aspect , the gate potential providing further includes , in the fifth aspect , a difference obtaining 
unit provides different potentials to gates of the respective unit obtaining a difference between the noise level and the 
transistors during a reading period of pixel rows excluding data level read from the respective pixels . 
the at least one pixel row when reading a noise level from 35 The solid state imaging device according to an eleventh 
the pixels corresponding to the transistors and when reading aspect further includes , in the seventh aspect , a difference 
a data level from the pixels corresponding to the transistors obtaining unit obtaining a difference between the noise level 
at least in a predetermined operating mode . and the data level read from the respective pixels . 

A solid state imaging device according to a fifth aspect 
includes ( i ) a plurality of pixels disposed two - dimensionally 40 BRIEF DESCRIPTION OF THE DRAWINGS 
including effective pixels generating a signal corresponding 
to incident light and optical black pixels generating a signal FIG . 1 is a circuit diagram illustrating a solid state 
at a black standard level , ( ii ) a plurality of signal lines imaging device according to a first embodiment . 
provided corresponding to respective columns of the plu FIG . 2 is a timing chart illustrating a reading operation in 
rality of pixels and supplied with output signals of the pixels , 45 a sequential imaging mode of the solid state imaging device 
( iii ) a plurality of transistors provided corresponding to the according to the first embodiment . 
respective signal lines and limiting a potential of the signal FIG . 3 is a circuit diagram illustrating a solid state 
lines based on a gate potential , and ( iv ) a gate potential imaging device according to a comparative example . 
providing unit providing a gate potential to gates of the FIG . 4 is a timing chart illustrating a reading operation in 
respective transistors . At least in a predetermined operating 50 the sequential imaging mode of the solid state imaging 
mode , the gate potential providing unit provides an aligned device according to a second embodiment . 
potential to a gate of one of the transistors corresponding to 
at least one pixel column formed of the optical black pixels DETAILED DESCRIPTION OF THE 
when reading a noise level from the pixels corresponding to EMBODIMENTS 
the transistors and when reading a data level from the pixels 55 
corresponding to the transistors . Further , the gate potential Hereinafter , a solid state imaging device according to the 
providing unit provides an aligned potential to gates of the present invention will be described with reference to the 
respective transistors during a reading period of at least one drawings . 
pixel row formed of the optical black pixels when reading a [ First Embodiment ] 
noise level and when reading a data level from the pixels 60 FIG . 1 is a circuit diagram illustrating a solid state 
corresponding to the transistors at least in the predetermined imaging device according to a first embodiment of the 
operating mode . present invention . The solid state imaging device according 

A solid state imaging device according to a sixth aspect is to this embodiment is formed as a CMOS type solid state 
such that , in the fifth aspect , ( i ) the gate potential providing imaging device . 
unit provides different potentials to gates of the transistors 65 As illustrated in FIG , 1 , the solid state imaging device 
corresponding to pixel columns excluding the at least one according to this embodiment has a pixel unit 1 , a vertical 
pixel column when reading a noise level and when reading scanning circuit 2 , a horizontal scanning circuit 3 , vertical 
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signal lines VL , a constant current source 4 coupled to the ning circuit 2 . When each control signal QTX is distin 
vertical signal lines VL , a clip circuit 5 , a sample - and - hold guished by row , the control signal QTX of m - th row is 
unit 6 , and a differential amplifier 7 forming an output denoted by a symbol TXm . The same applies to the control 
amplifier . Here , the pixel unit 1 is formed of plural pixels PX signals ORST , OSEL . 
( 4x4 pixels PX are illustrated in FIG . 1 ) which are disposed 5 The photodiode PD of each effective pixel among the 
two - dimensionally . Further , the vertical signal lines VL are pixels PX generates a signal charge corresponding to the 
provided corresponding to respective columns of the pixels light quantity ( subject light ) of incident light . The photo 
PX . To each vertical signal line VL , an output signal from diode PD of each OB pixel among the pixels PX does not 
the corresponding column of pixels PX is supplied . In FIG . receive incident light , and hence does not generate the signal 
1 , Vdd denotes a power supply potential . When each vertical 10 charge corresponding to the light quantity ( subject light ) of 
signal line VL is distinguished , the vertical signal line of n - th the incident light . The transfer transistor TX of each pixel 
column is denoted by a symbol VLn . PX turns on during a high - level period of a transfer pulse 

In the following description , it is assumed that the number ( control signal ) QTX and transfers the charge of the photo 
of pixels PX is 4x4 . However , it is needless to mention that diode PD to the floating diffusion FD . The reset transistor 
the number thereof is not limited . When each pixel PX is 15 RST turns on during a high - level period of a reset pulse 
distinguished , the pixel of m - th row and nth column is ( control signal ) ORST and resets the floating diffusion FD . 
denoted by a symbol PXmn . In this embodiment , the pixels The amplifying transistor AMP of each pixel PX has a 
PX of the first row and the pixels PX of the first column ( that drain coupled to the power supply potential Vdd , a gate 
is , PX11 , PX12 , PX13 , PX14 , PX21 , PX31 , PX41 ) are coupled to the floating diffusion FD , and a source coupled to 
optical black pixels ( hereinafter referred to as “ OP pixels ” ) 20 the drain of the selection transistor SEL . Further , the ampli 
generating a signal at a black standard level . Further , in this fying transistor AMP of each pixel PX forms a source 
embodiment , the remaining pixels ( PX22 , PX23 , PX24 , follower circuit with a transistor TD as a load . Transistors 
PX32 , PX33 , PX34 , PX42 , PX43 , PX44 ) are effective pixels TD form the constant current source 4 and are provided 
which photoelectrically convert incident light to generate a corresponding to the respective vertical signal lines VL . The 
signal corresponding to the incident light . Note that in FIG . 25 drain of each transistor TD is coupled to one of the vertical 
1 , the OB pixels among the pixels PX are surrounded by a signal lines VL , and the source of each transistor TD is 
dashed line 10 . grounded . The gates of the transistors TD are coupled in 

In this embodiment , the effective pixels among the pixels common . To the gate of each transistor TD , a constant 
PX have a photodiode PD , a floating diffusion FD , an voltage is supplied from a bias circuit BS . Accordingly , 
amplifying transistor AMP , a transfer transistor TX , a reset 30 when the selection transistor SEL of a pixel PX correspond 
transistor RST , and a selection transistor SEL , similarly to ing to a vertical signal line VL is turned on , the constant 
the pixels of a typical CMOS solid state imaging device . The current source 4 applies a current to this vertical signal line 
photodiode PD functions as a photoelectric conversion part VL . This current is a source follower bias current of the 
generating and storing a signal charge corresponding to amplifying transistor AMP of this pixel PX . 
incident light . The floating diffusion FD functions as a 35 The amplifying transistor AMP of each pixel PX outputs 
charge - voltage conversion part receiving the signal charge a voltage to the vertical signal line VL via the selection 
and converting the signal charge into a voltage . The ampli transistor SEL corresponding to a voltage value of the 
fying transistor AMP functions as an amplifying part out floating diffusion FD . The selection transistor SEL turns on 
putting a signal corresponding to the potential of the floating during a high - level period of a selection pulse ( control 
diffusion FD . The transfer transistor TX functions as a 40 signal ) PSEL and couples the source of the amplifying 
charge transfer part transferring a charge from the photo - transistor AMP to the vertical signal line VL . 
diode PD to the floating diffusion ED . The reset transistor The vertical scanning circuit 2 receives a drive pulse ( not 
RST functions as a reset part resetting the potential of the illustrated ) from outside the element and outputs the selec 
floating diffusion FD . The selection transistor SEL functions tion pulse PSEL , the reset pulse ORST , and the transfer pulse 
as a selection part selecting the pixel PX of interest . Further , 45 DTX to every row of the pixels PX . Further , the horizontal 
in each pixel , the photodiode PD , the floating diffusion FD , scanning circuit 3 receives a drive pulse ( not illustrated ) 
the amplifying transistor AMP , the transfer transistor TX , the from outside the element and outputs a horizontal scanning 
reset transistor RST , and the selection transistor SEL are signal 4H to every column . When each horizontal scanning 
coupled as illustrated in FIG . 1 . Note that in this embodi signal oH is distinguished by column , the horizontal scan 
ment , the transistors AMP , TX , RST , SEL of the pixels PX 50 ning signal of n - th column is denoted by a symbol oHn . 
are all nMOS transistors . The OB pixels among the pixels The sample - and - hold unit 6 samples and holds a signal 
PX have the same structure as the effective pixels among the corresponding to the signal of each vertical signal line VL 
pixels PX , except that the photodiode PD is shielded from ( which is the signal of each vertical signal line VL in this 
light . In addition , in the OB pixels , for example the photo embodiment but may be , for example , a signal resulting 
diode PD may be removed . 55 from amplifying the signal of the vertical signal line VL with 
On every row , the gates of the transfer transistors TX of a column amplifier ) according to sampling control signals 

the respective pixels PX are coupled to a control line which OMN , OMS . Further , the sample - and - hold unit 6 supplies the 
supplies the transfer transistors TX with a control signal held signal to horizontal signal lines HLN , HLS according 
0TX to control the transfer transistors TX from the vertical to the horizontal scanning signal pH . 
scanning circuit 2 . On every row , the gates of the reset 60 The sample - and - hold unit 6 has data level storage capaci 
transistors RST are coupled to a control line which supplies tors CS and noise level storage capacitors CN , data level 
the reset transistors RST with a control signal QRST to sampling switches MS , noise level sampling switches MN , 
control the reset transistors RST from the vertical scanning data level horizontal transfer switches HS , and noise level 
circuit 2 . On every row , the gates of the selection transistors horizontal transfer switches HN . The data level storage 
SEL are coupled to a control line which supplies the 65 capacitors CS and the noise level storage capacitors CN are 
selection transistors SEL with a control signal PSEL to provided corresponding to the respective vertical signal lines 
control the selection transistors SEL from the vertical scan - VL . The data level sampling switches MS cause the data 
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level storage capacitors CS to store a data level ( level to the power supply potential Vdd . The source of each clip 
including an original signal level and a noise level ) from the transistor CL is coupled to the corresponding vertical signal 
pixels PX according to the data level sampling control signal line VL . In this embodiment , each clip transistor CL is an 
OMS . The noise level sampling switches MN cause the noise nMOS transistor . 
level storage capacitors CN to store a noise level according 5 The switching circuit SW has a first input part a coupled 
to the noise level sampling control signal OMN . The data to a relatively high predetermined potential Vclip _ dark , a 
level horizontal transfer switches HS supply the data level second input part b coupled to a relatively low predeter 
stored in the data level storage capacitors CS to the data mined potential Vclip _ light , a control input part c receiving 
level horizontal signal line HLS according to the horizontal a switching control signal QCLIP controlling a switching 
scanning signal OH . The noise level horizontal transfer 10 state of the switching circuit SW , and an output part d . When 
switches HN supply the noise level stored in the noise level the switching control signal OCLIP is at high level , the first 
storage capacitors CN to the noise level horizontal signal input part a and the output part d are coupled to each other , 
line HLN according to the horizontal scanning signal QH . In and meanwhile the second input part b and the output part 
this embodiment , there are provided transistors ( not illus - d are released from each other . Thus , a predetermined 
trated ) for resetting the horizontal signal lines HLN , HLS 15 potential clip _ dark appears at the output part d . Conversely , 
respectively to a predetermined potential at a predetermined when the switching control signal QCLIP is at low level , the 
timing . In this embodiment , all the switches MS , MN , HS , first input part a and the output part d are released from each 
HN are an nMOS transistor . other , and meanwhile the second input part b and the output 

The gates of the respective data level sampling switches part d are coupled to each other . Thus , a predetermined 
MS are coupled in common . The data level sampling control 20 potential clip _ light appears at the output part d . The switch 
signal OMS is supplied to the gates of the respective data ing control signal QCLIP is supplied from a control unit ( not 
level sampling switches MS . When the data level sampling illustrated ) outside the element . 
switches MS turn on according to the data level sampling In this embodiment , the gate of the clip transistor CL1 of 
control signal OMS , the data levels on the vertical signal the first column corresponding to the pixel column ( first 
lines VL are stored in the corresponding data level storage 25 pixel column ) formed of the OB pixels is coupled constantly 
capacitors CS . The gates of the respective noise level to the predetermined potential Vclip _ dark by the wire 11 . On 
sampling switches MN are coupled in common . The noise the other hand , the gates of the clip transistors CL2 to CL4 
level sampling control signal OMN is supplied to the gates of the second column to the fourth column corresponding to 
of the respective noise level sampling switches MN . When the other pixel columns ( second to fourth pixel columns ) are 
the noise level sampling switches MN turn on according to 30 coupled to the output part d of the switching circuit SW by 
the noise level sampling control signal OMN , the noise the wire 12 . In this embodiment , the wires 11 , 12 and the 
levels on the vertical signal lines VL are stored in the switching circuit SW form a gate potential providing unit 
corresponding noise level storage capacitors CN . providing a gate potential to the clip transistors CL1 to CL4 . 

In every column , the gates of the data level horizontal In this embodiment , due to that the amplifying transistor 
transfer switch HS and the noise level horizontal transfer 35 AMP and the selection transistor SEL are an nMOS tran 
switch HN are coupled in common . The horizontal scanning sistor , and so on , the stronger the incident light on the 
signal pH of the corresponding column is supplied from the effective pixel of interest , the lower the data level read from 
horizontal scanning circuit 3 to the respective gates of the this effective pixel to the corresponding vertical signal line 
data level horizontal transfer switch HS and the noise level VL becomes . When the predetermined potential clip _ dark is 
horizontal transfer switch HN . When the horizontal transfer 40 applied to the gate of a clip transistor CL , the potential of the 
switches HS , HN of each column turn on according to the corresponding vertical signal line VL is limited to the 
horizontal scanning signal pH of this column , the data level potential corresponding to the predetermined potential clip _ 
and the noise level stored respectively in the data level dark . When the predetermined potential clip _ light is applied 
storage capacitor CS and the noise level storage capacitor to the gate of a clip transistor CL , the potential of the 
CN of the corresponding column are output to the data level 45 corresponding vertical signal line VL is limited to the 
horizontal signal line HLS and the noise level horizontal potential corresponding to the predetermined potential clip _ 
signal line HLN , respectively . Then , the differential ampli - light . The predetermined potential clip _ dark is set to the 
fier 7 obtains the difference between the data level and the potential corresponding to a vertical signal line potential 
noise level , and a differential signal of the difference is suitable for preventing a dark sun ( referred to as “ dark sun 
output via an output terminal 8 . Thus , correlation double 50 preventing potential ” for convenience of description ) . 
sampling is achieved . From this differential amplifier 7 , the Here , the predetermined potential clip _ light is limited so 
original signal from which fixed pattern noise and so on are that the levels of the vertical signal lines VL do not decrease 
removed can be obtained as an image signal . In addition , to a potential which causes the transistors TD of the constant 
instead of the differential amplifier 7 , two output amplifiers current source 4 to turn off , and meanwhile set to be capable 
amplifying the signals on the horizontal signal lines HLS , 55 of changing to a potential as low as possible . By limiting the 
HLN respectively may be provided , and the difference predetermined potential so that the potentials of the vertical 
between output signals of the two output amplifiers may be signal lines VL do not decrease to a potential which causes 
obtained by a differential amplifier or the like provided the transistors TD of the constant current source 4 to turn off , 
outside the element . the transistors TD of the constant current source 4 would not 

In this embodiment , the clip circuit 5 has clip transistors 60 turn off even when the incident light on the effective pixels 
CL , a switching circuit SW , and wires 11 , 12 . The clip is strong . Thus , variation in current values of the respective 
transistors CL are provided corresponding to the respective vertical signal lines VL by the constant current source 4 is 
vertical signal lines VL and limit the potentials of the suppressed to minimum . Accordingly , variation in current 
corresponding vertical signal lines VL based on a gate value of the pixel current source is suppressed even when a 
potential . When the clip transistors CL are distinguished by 65 high - luminance subject is imaged , and thus an effect to 
column , the clip transistor of n - th column is denoted by a suppress fluctuation of the image accompanying fluctuation 
symbol CLn . The drain of each clip transistor CL is coupled of consumed current values of elements ( which is referred to 
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as “ fluctuation suppressing effect ” ) is obtained . However , in noise level sampling pulse ( control signal ) OMN changes to 
the present invention , the fluctuation suppressing effect need high level , and the noise level sampling switches MN turn 
not necessarily be obtained . When it is not necessary to on . Accordingly , the noise level of the pixel PX of the m - th 
obtain the fluctuation suppressing effect , for example , the row is stored in the noise level storage capacitor CN . This 
ground potential may be coupled to the second input part b 5 operation is carried out simultaneously in parallel on the 
of the switching circuit SW instead of the predetermined pixels PX of the respective columns of the m - th row . 
potential clip _ light . This also applies to embodiments which Next , in a major part of the data level transfer period of 
will be described later . Note that for convenience of descrip - the m - th row selection period , the data level sampling pulse 
tion , the vertical signal line potential corresponding to the control signal ) OMS changes to high level , and the data 
predetermined potential clip _ light will be referred to as 10 level sampling switches MS turn on . Further , in a front 
" current value variation suppressing potential ” . As can be period in the data level transfer period of the m - th row 
understood from the description above , in this embodiment , selection period , the transfer pulse QTXm of the m - th row 
the current value variation suppressing potential is lower changes to high level , and the transfer transistors TX of the 
than the dark sun preventing potential . m - th row turn on . By turning on of the transfer transistors 

FIG . 2 is a timing chart illustrating an example of a 15 TX of the m - th row , the charge of the photodiode PD of a 
reading operation in a sequential imaging mode of the solid pixel PX of the m - th row is transferred to the corresponding 
state imaging device according to this embodiment . Here , floating diffusion FD . At this time , when this pixel PX is an 
the sequential imaging operation mode is a mode in which effective pixel , the signal charge photoelectrically converted 
imaging is performed repeatedly by an electronic shutter and stored in the photodiode PD is transferred to the 
operation in a state that the incident light is sequentially 20 corresponding floating diffusion FD . On the other hand , 
incident on the solid state imaging device ( that is , when a when the pixel PX is an OB pixel , the charge ( dark current 
mechanical shutter is used for example , the state that the component ) existing in the photodiode PD is transferred to 
mechanical shutter is kept open ) , such as what is called a the corresponding floating diffusion FD . Thus , the voltage of 
live - view mode or a moving - image imaging mode . The the floating diffusion FD becomes a voltage corresponding 
sequential imaging operation mode is in contrast to what is 25 to the transferred charge amount , and this voltage is applied 
called a single - shot mode in which the mechanical shutter is to the gate electrode of the amplifying transistor AMP . As a 
opened and closed for every imaging . result , a data level including light information ( when it is 

In this embodiment , in the sequential imaging mode , in a effective pixel ) of the m - th row or black level reference 
state that the mechanical shutter is opened , an operation to information ( when it is OB pixel ) of the pixel PX appears on 
sequentially select the first row to the fourth row one by one 30 the vertical signal line VL . At this time , since the data level 
is repeated , and the same operation is performed sequen - sampling switch MS is on , the data level of the pixel PX of 
tially for every row . Thus , imaging of one image is repeated the m - th row is stored in the data level storage capacitor CS . 
sequentially . FIG . 2 illustrates that the pixels PX of the third This operation is carried out simultaneously in parallel on 
row are selected and states before and after the selection . In the pixels PX of the respective columns of the m - th row . 
the description below , m should be read as 3 when referring 35 Thus , sampling of output signals of the pixels PX of the 
to FIG . 2 . m - th row is performed in the vertical transfer period . At this 

In a period in which the pixels PX of the m - th row are not time , in every column , the noise level of the pixel PX of the 
selected , the selection pulse OSELm of the m - th row is at m - th row is stored in the noise level storage capacitor CN , 
low level , and the reset pulse ORST of the m - th row is at high and the data level of the pixel PX of the m - th row is stored 
level . 40 in the data level storage capacitor CS . 

In a period in which the pixels PX of the m - th row are In the horizontal transfer period in the m - th row selection 
selected ( m - th row selection period , that is , a reading period period , the noise level horizontal transfer switches HN and 
of the pixels PX of the m - th row ) , the pixels PX of the m - th the data level horizontal transfer switches HS corresponding 
row are selected by the vertical scanning circuit 2 , the reset to the respective vertical signal lines VL are turned on 
pulse QRST of the m - th row changes to low level , and the 45 sequentially by horizontal scanning by the horizontal scan 
reset transistors RST of the m - th row turn off . Further , in the ning signal oH from the horizontal scanning circuit 3 . 
m - th row selection period , the selection pulse OSELm of the Accordingly , the noise levels and the data levels stored 
m - th row changes to high level , and the selection transistors respectively in the storage capacitors CN , CS corresponding 
Sam of the m - th row turn on . By turning on of the selection to the respective vertical signal lines VL are read sequen 
transistors SEL of the m - th row , the sources of the ampli - 50 tially to the noise level horizontal signal line HLN and the 
fying transistors AMP of the m - th row are coupled to the data level horizontal signal line HLS , respectively . Then , a 
vertical signal lines VL . Then , the amplifying transistors difference between them is obtained by the differential 
AMP of the m - th row operate as a source follower circuit by amplifier 7 and a differential signal thereof is output from the 
the constant current source 4 . output terminal 8 . The differential signal is the original 

The m - th row selection period is divided into a vertical 55 image signal or the black level standard signal , from which 
transfer period and a subsequent horizontal transfer period fixed pattern noise and so on are removed . 
( horizontal scanning period ) . The vertical transfer period is Next , the ( m + 1 ) - th row selection period starts , and the 
divided into a noise level transfer period and a subsequent same operation as that performed for the m - th row is 
data level transfer period . performed for the ( m + 1 ) - th row , and thereafter the same 

In the noise level transfer period of the m - th row selection 60 operation is performed repeatedly . 
period , the selection transistors SEL of the m - th row turn on , Additionally , in this embodiment , only during the noise 
and simultaneously the reset transistors RST of the m - th row level transfer period in the selection period of any row , the 
turn off , thereby changing the gate voltage of the amplifying switching control signal PCLIP is turned to high level , and 
transistor AMP of a pixel PX of the m - th row to a floating the predetermined potential clip _ dark is supplied to the gates 
state . Thus , the reset level of the pixel PX of the m - th row 65 of the clip transistors CL2 to CL4 of the second column to 
appears as a noise level on the vertical signal line VL . At this the fourth column by the switching circuit SW . Further , 
time , in a major part of the noise level transfer period , the during the data level transfer period and the horizontal 
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transfer period , the switching control signal OCLIP is turned is supplied to the gates of the clip transistors CL correspond 
to low level , and the predetermined potential clip _ light is ing to the OB pixels PX . Therefore , regarding the OB pixels 
supplied to the gates of the clip transistors CL2 to CL4 of the PX12 , PX13 , PX14 of the first row , the noise level is limited 
second column to the fourth column by the switching circuit to the dark sun preventing potential , and meanwhile the data 
SW . On the other hand , to the gate of the clip transistor CL1 5 level is limited to the current value variation suppressing 
of the first column , the predetermined potential clip _ light is potential . 
supplied constantly through all the periods by the wire 11 Regarding the OB pixels PX12 , PX13 , PX14 of the first irrespective of the switching control signal OCLIP . row , when the OB pixels PX are normal , both the noise level Therefore , regarding all the effective pixels PX22 , PX23 , and the data level output by the OB pixels PX is at the level PX24 , PX32 , PX33 , PX34 , PX42 , PX43 , PX44 , during the 10 corresponding to a dark signal . The level corresponding to noise level transfer period of the effective pixels PX ( and this dark signal reaches neither the dark sun preventing hence when the noise level is read from the effective pixels potential nor the current value variation suppressing poten PX ) , the predetermined potential clip _ dark is supplied to the tial and hence is not limited in potential by the correspond gate of the clip transistor CL corresponding to the effective 
pixels PX . Further . during the data level transfer period of 15 ing clip transistors CL , and the noise level and the data level 
the effective pixels PX ( and hence when the data level is are at the same level . However , regarding the OB pixels 
read from the effective pixels PX ) , the predetermined poten - PX12 , PX13 , PX14 of the first row , if any of the OB pixels 
tial clip light is supplied to the gate of the clip transistor CL has failed and the white defect has occurred , the noise level 
corresponding to the effective pixels PX . Accordingly , and the data level are limited in potential by respectively 
regarding all the effective pixels PX22 , PX23 , PX24 , PX32 , 20 different gate potentials by the clip transistors CL . Accord 
PX33 , PX34 , PX42 , PX43 , PX44 , the noise level is limited ingly , the noise level becomes the dark sun preventing 
to the dark sun preventing potential to thereby prevent the potential , and meanwhile the data level becomes the current 
dark sun , and the data level is limited to the current value value variation suppressing potential , which are different 
variation suppressing potential to thereby obtain the fluc levels from each other . Therefore , regarding the OB pixels 
tuation suppressing effect . 25 PX12 , PX13 , PX14 of the first row , when the OB pixels PX 

Further , regarding the OB pixels PX11 , PX21 PX31 , are normal , the difference signal taken from the difference 
PX41 of the first column , the predetermined potential clip between the noise level and the data level becomes zero , but 
dark is supplied to the gate of the clip transistor CL1 when the white defect has occurred in any of the OB pixels 
corresponding to the OB pixels PX during both the noise PX , the difference signal taken from the difference between 
level transfer period of the OB pixels PX ( and hence when 30 the noise level and the data level does not become zero . 
the noise level is read from the OB pixels PX ) and the data Thus , regarding the OB pixels PX12 , PX13 , PX14 of the 
level transfer period of the OB pixels PX ( and hence when first row , when the white defect has occurred in any of these 
the data level is read from the OB pixels PX ) . Therefore , OB pixels PX , the defect becomes manifest , and the quality 
regarding the OB pixels PX11 , PX21 PX31 , PX41 of the first of the obtained image decreases . 
column , both the noise level and the data level are limited to 35 In addition , in the single - shot mode of the solid state 
the dark sun preventing potential . imaging device according to this embodiment , the mechani 

Regarding the OB pixels PX11 , PX21 , PX31 , PX41 of the cal shutter is opened and closed in every imaging , and after 
first column , when the OB pixels PX are normal , both the the mechanical shutter is opened once and closed , a reading 
noise level and the data level output by the OB pixels PX is operation similar to that in the above - described sequential 
at the level corresponding to a dark signal . The level 40 imaging mode is performed from the first row to the fourth 
corresponding to this dark signal does not reach the dark sun row . However , during the single - shot mode , the switching 
preventing potential and hence is not limited in potential by control signal QCLIP is constantly set at high level , to 
the clip transistor CL1 , and the noise level and the data level constantly supply the predetermined potential clip _ light to 
are at the same level . On the other hand , regarding the OB the gates of the clip transistors CL2 to CL4 of the second 
pixels PX11 , PX21 , PX31 , PX41 of the first column , if any 45 column to the fourth column . 
of the OB pixels PX has failed and a white defect ( constantly Here , a solid state imaging device according to a com 
outputting a level corresponding to a bright signal ) has parative example , which is compared with the solid state 
occurred , this OB pixel is limited in potential by the clip imaging device according to this embodiment , will be 
transistor CL1 . Accordingly , both the noise level and the described . FIG . 3 is a circuit diagram illustrating the solid 
data level become the dark sun preventing potential , and the 50 state imaging device according to this comparative example , 
noise level and the data level become the same level . Thus , and corresponds to FIG . 1 . In FIG . 3 , elements which are the 
regarding the OB pixels PX11 , PX21 , PX31 , PX41 of the same as or corresponding to those in FIG . 1 are denoted by 
first column , either when the OB pixels PX11 , PX21 , PX31 , the same reference symbols , and duplicated descriptions 
PX41 are normal or when one of them fails and the white thereof are omitted . 
defect occurs , the noise level and the data level become the 55 The solid state imaging device according to this compara 
same level , and the difference signal taken from the differ - tive example differs from the solid state imaging device 
ence therebetween becomes zero . according to the first embodiment only in that the wire 11 is 

Therefore , regarding the OB pixels PX11 , PX21 , PX31 , removed , and that the gate of the clip transistor CL1 of the 
PX41 of the first column , even when the white defect has first column corresponding to the pixel column formed of 
occurred in these OB pixels PX , it does not become manifest 60 OB pixels ( the first pixel column ) is coupled to the output 
and has no influence on the obtained image . part d of the switching circuit SW by the wire 12 , similarly 

Further , regarding the OB pixels PX12 , PX13 , PX14 of to the clip transistors CL2 to CL4 of the other columns . The 
the first row , during the noise level transfer period of the OB timing chart of a reading operation in the sequential imaging 
pixels PX , the predetermined potential clip _ dark is supplied mode of the solid state imaging device according to this 
to the gates of the clip transistors CL corresponding to the 65 comparative example is the same as the timing chart ( FIG . 
OB pixels PX . Further , during the data level transfer period 2 ) of the reading operation in the sequential imaging mode 
of the OB pixels PX , the predetermined potential clip _ light of the first solid - state imaging device . 
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This comparative example is in accordance with the FIG . 4 illustrates that the pixels PX of the first row are 
common technical knowledge such that the OB pixels and selected and states before and after the selection . In FIG . 4 , 
the effective pixels are handled in exactly the same manner elements which are the same as or corresponding to those in 
with respect to reading of pixels PX . FIG . 2 are denoted by the same reference symbols , and 

In this comparative example , in the sequential imaging 5 duplicated descriptions thereof are omitted . 
mode , differently from the first embodiment , regarding the The circuit diagram of the solid state imaging device 
OB pixels PX11 , PX21 , PX31 , PX41 of the first column , the according to the second embodiment of the present inven 
predetermined potential clip _ dark is supplied to the gate of tion is the same as the circuit diagram ( FIG . 3 ) of the solid 
the clip transistor CL corresponding to the OB pixels PX state imaging device according to the comparative example , 
during the noise level transfer period of the OB pixels PX , 10 and thus illustration thereof is omitted . 
similarly to the OB pixels PX12 , PX13 , PX14 of the first The solid state imaging device according to this embodi 
row . Further , in the sequential imaging mode of the com - ment is different from the solid state imaging device accord 
parative example , during the data level transfer period of the ing to the comparative example only as follows . In the 
OB pixels PX , the predetermined potential clip _ light is comparative example , not only in the selection period of the 
supplied to the gate of the clip transistor CL corresponding 15 second row to the fourth row but also in the selection period 
to the OB pixels PX . of the first row in the sequential imaging mode , only during 

Therefore , in this comparative example , differently from the noise level transfer period the switching control signal 
the first embodiment , regarding the OB pixels PX11 , PX21 , OCLIP is turned to high level , and the predetermined poten 
PX31 , PX41 of the first column , when the white defect has tial clip _ dark is supplied to the gates of the clip transistors 
occurred in the OB pixels PX , it becomes manifest and the 20 CL1 to CL4 of the first column to the fourth column by the 
quality of the obtained image decreases , similarly to the OB switching circuit SW . Further , in the comparative example , 
pixels PX12 , PX13 , PX14 of the first row . during the data level transfer period and the horizontal 

Thus , according to this comparative example , if the white transfer period , the switching control signal QCLIP is turned 
defect occurs in any of the OB pixels PX11 , PX21 , PX31 , to low level , and the predetermined potential clip light is 
PX41 of the first column , this solid state imaging device 25 supplied to the gates of the clip transistors CL1 to CL4 of the 
becomes a defective product , and the yield decreases . first column to the fourth column by the switching circuit 

In contrast , in the first embodiment as described above , SW . 
regarding the OB pixels PX11 , PX21 , PX31 , PX41 of the In this embodiment , on the other hand , in the selection 
first column , the same predetermined potential clip _ dark is period of the first row in the sequential imaging mode , 
supplied to the gate of the clip transistor CL1 corresponding 30 differently from the selection period of the second row to the 
to the OB pixels PX during both the noise level transfer fourth row , the switching control signal OCLIP is turned to 
period of the OB pixels PX and the data level transfer period high level during both the noise level transfer period and the 
of the OB pixels PX . Accordingly , even when the white data level transfer period , and the predetermined potential 
defect has occurred in the OB pixels PX , it does not become c lip _ dark is supplied to the gates of the clip transistors CL1 
manifest and has no influence on the obtained image . 35 to CL4 of the first column to the fourth column by the 

Thus , according to the first embodiment , even when the switching circuit SW . Further , in this embodiment , during 
white defect occurs in any one of the OB pixels PX11 , PX21 , the horizontal transfer period , the switching control signal 
PX31 , PX41 of the first column , this solid state imaging OCLIP is turned to low level , and the predetermined poten 
device does not become a defective product , and the yield tial clip _ light is supplied to the gates of the clip transistors 
improves . 40 CL1 to CL4 of the first column to the fourth column by the 

In this manner , according to this embodiment , the number switching circuit SW . 
of OB pixels PX in which the white defect becomes manifest Therefore , in the comparative example , regarding the OB 
can be decreased as compared to the comparative example , pixels PX11 , PX12 , PX13 , PX14 of the first row in the 
and hence the yield can be improved as compared to the sequential imaging mode , the noise level is limited to the 
comparative example . 45 dark sun preventing potential , and meanwhile the data level 

Further , the difference in circuit between this embodiment is limited to the current value variation suppressing poten 
and the comparative example is only a change of wiring to tial . Accordingly , in the comparative example , if any of the 
the gate of the clip transistor CL1 of the first column , and OB pixels has failed and the white defect has occurred , the 
thus no special additional circuit is needed . Therefore , this noise level and the data level are different . Thus , the white 
embodiment has no increase in cost compared to the com - 50 defect becomes manifest , and the quality of the obtained 
parative example . image decreases . 

In addition , this embodiment is an example having only In this embodiment , on the other hand , regarding the OB 
one OB pixel column , but when there are two or more OB pixels PX11 , PX12 , PX13 , PX14 of the first row , the noise 
pixel columns , the gates of the clip transistors CL corre - level and the data level are limited to the dark sun preventing 
sponding to all the OB pixel columns may be coupled 55 potential . Accordingly , in this embodiment , if any of the OB 
constantly to the predetermined potential Vclip _ dark via pixels has failed and the white defect has occurred , both the 
wires . Alternatively , the gates of the clip transistors CL noise level and the data level become the dark sun prevent 
corresponding to part of the OB pixel columns may be ing potential , and the noise level and the data level become 
coupled constantly to the predetermined potential Vclip _ the same level . Accordingly , the white defect does not 
dark via wires , and meanwhile the gates of the clip transis - 60 become manifest and has no influence on the obtained 
tors CL corresponding to the remaining OB pixel columns image . 
may be coupled to the output part d of the switching circuit Therefore , in the comparative example , when the white 
SW . defect has occurred in any one of the OB pixels PX11 , PX12 , 

[ Second Embodiment ] PX13 , PX14 of the first row , this solid state imaging device 
FIG . 4 is a timing chart illustrating a reading operation in 65 becomes a defective product , and the yield decreases . In this 

a sequential imaging mode of a solid state imaging device embodiment , on the other hand , even when the white defect 
according to a second embodiment of the present invention . has occurred in any one of the OB pixels PX11 , PX12 , 
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PX13 , PX14 of the first row , this solid state imaging device to the current value variation suppressing potential . Accord 
does not become a defective product , and the yield ingly , if any of the OB pixels has failed and the white defect 
improves . has occurred , the noise level and the data level are different . 

In this manner , also in the second embodiment , the Thus , the white defect becomes manifest , and the quality of 
number of OB pixels PX in which the white defect becomes 5 the obtained image decreases . In this embodiment , on the 
manifest can be decreased as compared to the comparative other hand , regarding the OB pixels PX12 , PX13 , PX14 of 
example , and thus the yield can be improved as compared to the first row , the noise level and the data level are limited to 
the comparative example . the dark sun preventing potential . Accordingly , if any of the 

In addition , this embodiment is an example having only OB pixels has failed and the white defect has occurred , both 
one OB pixel row , but when there are two or more OB pixel 10 the noise level and the data level become the dark sun 
rows , in the selection period of all the OB pixel rows in the preventing potential , and the noise level and the data level 
sequential imaging mode , the switching control signal become the same level . Accordingly , the white defect does 
OCLIP may be turned to high level during both the noise not manifest and has no influence on the obtained image . 
level transfer period and the data level transfer period . Therefore , in the first embodiment , when the white defect 
Alternatively , in the selection period of part of the OB pixel 15 has occurred in any one of the OB pixels PX12 , PX13 , PX14 
rows , the switching control signal OCLIP may be turned to of the first row , this solid state imaging device becomes a 
high level in both the noise level transfer period and the data defective product . In this embodiment , on the other hand , 
level transfer period , and meanwhile , in the selection period even when the white defect has occurred in any one of the 
of the remaining OB pixel rows , the switching control signal OB pixels PX12 , PX13 , PX14 of the first row , this solid state 
OCLIP may be turned to high level during the noise level 20 imaging device does not become a defective product . Of 
transfer period , and the switching control signal PCLIP may course , also in this embodiment , similarly to the first 
be turned to low level during the data level transfer period . embodiment , even when the white defect has occurred in 

[ Third Embodiment ] any one of the OB pixels PX11 , PX21 , PX31 , PX41 of the 
The circuit diagram of a solid state imaging device first column , this solid state imaging device does not become 

according to a third embodiment of the present invention is 25 a defective product . 
the same as the circuit diagram ( FIG . 1 ) of the solid state Thus , according to this embodiment , as compared not 
imaging device according to the first embodiment , and thus only to the comparative example but also to the first embodi 
illustration thereof is omitted . Further , the timing chartm ent , the number of OB pixels PX in which the white defect 
illustrating a reading operation in the sequential imaging becomes manifest can be decreased , and the yield can be 
mode of the solid state imaging device according to this 30 improved further . 
embodiment is the same as the timing chart ( FIG . 4 ) of the In addition , although this embodiment is an example 
reading operation in the sequential imaging mode of the having only one OB pixel column and only one OB pixel 
second solid state imaging device , and thus illustration row , the present invention is not limited to this . When there 
thereof is omitted . are two or more OB pixel columns , the gates of the clip 

The solid state imaging device according to this embodi - 35 transistors CL corresponding to all the OB pixel columns 
ment differs from the solid state imaging device according to may be coupled constantly to the predetermined potential 
the first embodiment only as follows . In the first embodi - Vclip _ dark via wires . Alternatively , the gates of the clip 
ment , not only in the selection period of the second row to transistors CL corresponding to part of the OB pixel col 
the fourth row but also in the selection period of the first row umns may be coupled constantly to the predetermined 
in the sequential imaging mode , only during the noise level 40 potential Vclip _ dark via wires , and meanwhile the gates of 
transfer period the switching control signal QCLIP is turned the clip transistors CL corresponding to the remaining OB 
to high level , and the predetermined potential clip _ dark is pixel columns may be coupled to the output part d of the 
supplied to the gates of the clip transistors CL2 to CL4 of the switching circuit SW . Further , when there are two or more 
second column to the fourth column by the switching circuit OB pixel columns , in the selection period of all the OB pixel 
SW . Further , in the first embodiment , during the data level 45 rows in the sequential imaging mode , the switching control 
transfer period and the horizontal transfer period , the switch - signal QCLIP may be turned to high level during both the 
ing control signal QCLIP is turned to low level , and the noise level transfer period and the data level transfer period . 
predetermined potential clip _ light is supplied to the gates of Alternatively , in the selection period of part of the OB pixel 
the clip transistors CL2 to CL4 of the second column to the rows , the switching control signal OCLIP is turned to high 
fourth column by the switching circuit SW . In this embodi - 50 level during both the noise level transfer period and the data 
ment , on the other hand , in the selection period of the first level transfer period , and meanwhile in the selection period 
row in the sequential imaging mode , differently from the of the remaining OB pixel rows , the switching control signal 
selection period of the second row to the fourth row , the CLIP may be turned to high level during the noise level 
switching control signal °CLIP is turned to high level during transfer period , and the switching control signal OCLIP may 
both the noise level transfer period and the data level transfer 55 be turned to low level during the data level transfer period . 
period , and the predetermined potential clip _ dark is supplied [ Supplemental Items of the Embodiments ] 
to the gates of the clip transistors CL2 to CL4 of the second In the foregoing , although the respective embodiments of 
column to the fourth column by the switching circuit SW . the present invention have been described , the present 
Further , in this embodiment , during the horizontal transfer invention is not limited to these embodiments . For example , 
period , the switching control signal OCLIP is turned to low 60 the camera in which the solid state imaging device of the 
level , and the predetermined potential clip _ light is supplied present invention is mounted is not limited to a digital still 
to the gates of the clip transistors CL2 to CL4 of the second camera capable of having a live view mode or a moving 
column to the fourth column by the switching circuit SW . image imaging mode , and may be a video camera dedicated 

Therefore , in the first embodiment , regarding the OB to imaging of moving images , or the like . 
pixels PX12 , PX13 , PX14 of the first row in the sequential 65 Further , in the above - described respective embodiments , 
imaging mode , the noise level is limited to the dark sun during the reading period of the pixel row / pixel column 
preventing potential , and meanwhile the data level is limited formed of optical black pixels , the gate potential providing 
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unit provides the same potential ( clip _ dark ) to the gate of a 4 . A solid state imaging device , comprising : 
clip transistor when reading the noise level and when a plurality of pixels disposed two - dimensionally includ 
reading the data level from the optical black pixels corre ing effective pixels generating a signal corresponding 
sponding to this clip transistor . However , the present inven to incident light and optical black pixels generating a 
tion does not require that the potential supplied when 5 signal at a black standard level ; 
reading the noise level from the optical black pixels and the a plurality of signal lines provided corresponding to each 
potential supplied when reading the data level from the column of the pixels and supplied with output signals 
optical black pixels are completely the same . That is , the of the pixels ; 
present invention naturally includes a structure such that the a plurality of transistors provided corresponding to the 
potential supplied when reading the noise level from the 10 respective signal lines and limiting a potential of the 
optical black pixels and the potential supplied when reading signal lines based on a gate potential ; and 
the data level from the optical black pixels are different a gate potential providing unit providing a first potential 
values in a tolerable error range . to gates of the respective transistors during a reading 

Additionally , in the respective embodiments , for example , period of at least one pixel row formed of the optical 
a contact may be provided in the switching circuit SW to 15 black pixels when reading a noise level from the pixels 
supply a potential which slightly differs from the Vclip _ dark corresponding to the transistors and when reading a 
in a tolerable error range . Then , by switching the switching data level from the pixels corresponding to the transis 
circuit SW , the potential supplied when reading the noise 
level from the optical black pixels and the potential supplied wherein the gate potential providing unit provides the first 
when reading the data level from the optical black pixels are 20 potential to gates of the respective transistors during a 
different values in the tolerable error range ( illustrating of reading period of pixel rows excluding the at least one 
this case is omitted ) . pixel row when reading a noise level from the pixels 

The many features and advantages of the embodiments corresponding to the transistors and provides a second 
are apparent from the detailed specification and , thus , it is potential when reading a data level from the pixels 
intended by the appended claims to cover all such features 25 corresponding to the transistors at least in a predeter 
and advantages of the embodiment that fall within the true mined operating mode . 
spirit and scope thereof . Further , since numerous modifica - 5 . The solid state imaging device according to claim 4 , 
tions and changes will readily occur to those skilled in the further comprising 
art , it is not desired to limit the inventive embodiment to the a difference obtaining unit obtaining a difference between 
exact construction and operation illustrated and described , 30 the noise level and the data level read from the respec 
and accordingly all suitable modifications and equivalents tive pixels . 
may be resorted to , falling within the scope thereof . 6 . The solid state imaging device according to claim 4 , 

wherein the first potential is higher than the second potential . 
What is claimed is : 7 . A solid state imaging device , comprising : 
1 . A solid state imaging device , comprising : 35 a plurality of pixels disposed two - dimensionally includ 
a plurality of pixels disposed two - dimensionally includ ing effective pixels generating a signal corresponding 

ing effective pixels generating a signal corresponding to incident light and optical black pixels generating a 
to incident light and optical black pixels generating a signal at a black standard level ; 
signal at a black standard level ; a plurality of signal lines provided corresponding to each 

a plurality of signal lines provided corresponding to each 40 column of the plurality of pixels and supplied with 
column of the pixels and supplied with output signals output signals of the pixels ; 
of the pixels ; a plurality of transistors provided corresponding to the 

a plurality of transistors provided corresponding to the respective signal lines and limiting a potential of the 
respective signal lines and limiting a potential of the signal lines based on a gate potential ; and 
signal lines based on a gate potential ; and 45 a gate potential providing unit providing a gate potential 

a gate potential providing unit providing a first potential to gates of the respective transistors , wherein : 
to a gate of one of the transistors corresponding to at the gate potential providing unit provides a first potential 
least one pixel column formed of the optical black to a gate of one of the transistors corresponding to at 
pixels when reading a noise level from the pixels least one pixel column formed of the optical black 
corresponding to the transistors and when reading a 50 pixels when reading a noise level from the pixels 
data level from the pixels corresponding to the transis corresponding to the transistors and when reading a 

data level from the pixels corresponding to the transis 
wherein the gate potential providing unit provides the first tors at least in a predetermined operating mode ; 

potential to gates of the transistors corresponding to the gate potential providing unit provides the first poten 
pixel columns excluding the at least one pixel column 55 tial to gates of the respective transistors during a 
when reading a noise level from the pixels correspond reading period of at least one pixel row formed of the 
ing to the transistors and provides a second potential optical black pixels when reading a noise level and 
when reading a data level from the pixels correspond when reading a data level from the pixels correspond 
ing to the transistors at least in a predetermined oper ing to the transistors at least in the predetermined 
ating mode . operating mode ; 

2 . The solid state imaging device according to claim 1 , the gate potential providing unit provides the first poten 
further comprising tial to gates of the transistors corresponding to pixel 

a difference obtaining unit obtaining a difference between columns excluding the at least one pixel column when 
the noise level and the data level read from the respec reading a noise level and provides a second potential 
tive pixels when reading a data level from the pixels correspond 

3 . The solid state imaging according to claim 1 , wherein ing to the transistors at least in the predetermined 
the first potential is higher than the second potential . operating mode [ : ] ; and 
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the gate potential providing unit provides the first poten to incident light and optical black pixels generating a 
tial to gates of the transistors corresponding to pixel signal at a black standard level ; 
[ columns ] rows excluding the at least one pixel [ col a plurality of signal lines provided corresponding to each 
umn ] row during a reading period of pixel rows exclud column of the pixels and supplied with output signals 
ing the at least one pixel row when reading a noise level 5 of the pixels ; 
and provides the second potential when reading a data a plurality of transistors provided corresponding to the 
level from the pixels corresponding to the transistors at respective signal lines and limiting a potential of the least in the predetermined operating mode . signal lines based on a gate potential ; and 8 . The solid state imaging device according to claim 7 , a gate potential providing unit providing an aligned further comprising 10 potential to gates of the transistors corresponding to at a difference obtaining unit obtaining a difference between least one pixel [ rows ] row formed of the optical black the noise level and the data level read from the respec 
tive pixels . pixels when reading a noise level from the pixels 

9 . The solid state imaging device according to claim 7 , corresponding to the transistors and when reading a 
data level from the pixels corresponding to the transis wherein the first potential is higher than the second potential . 15 

10 . A solid state imaging device , comprising : tors , wherein 
a plurality of pixels disposed two - dimensionally includ the gate potential providing unit provides different poten 

ing effective pixels generating a signal corresponding tials to the gates of the transistors corresponding to 
to incident light and optical black pixels generating a pixel rows excluding the at least one pixel row ( formed 
signal at a black standard level ; of the optical black pixels ] when reading the noise level 

a plurality of signal lines provided corresponding to each and when reading the data level . 
column of the pixels and supplied with output signals 14 . A solid state imaging device , comprising : 
of the pixels ; a plurality of pixels disposed two - dimensionally includ 

a plurality of transistors provided corresponding to the ing effective pixels generating a signal corresponding 
respective signal lines and limiting a potential of the 25 to incident light and optical black pixels generating a 
signal lines based on a gate potential ; and signal at a black standard level ; 

a gate potential providing unit providing a first potential a plurality of signal lines provided corresponding to each 
to gates of the transistors provided corresponding to the column of the plurality of pixels and supplied with 
optical black pixels when reading a noise level and output signals of the pixels ; 
when reading a data level from the optical black pixels , 30 a plurality of transistors provided corresponding to the 

wherein the gate potential providing unit provides the first respective signal lines and limiting a potential of the 
potential to gates of the transistors provided corre signal lines based on a gate potential ; and 
sponding to pixels excluding the optical black pixels a gate potential providing unit providing a gate potential 
when reading a noise level from the pixels and provides to gates of the respective transistors , wherein : 
a second potential when reading a data level from the 35 the gate potential providing unit provides an aligned 
[ optical black ] pixels . potential to a gate of one of the transistors correspond 

11 . The solid state imaging device according to claim 10 , ing to at least one pixel column formed of the optical 
further comprising black pixels when reading a noise level from the pixels 

a difference obtaining unit obtaining a difference between corresponding to the transistors and when reading a 
the noise level and the data level read from the respec - 40 data level from the pixels corresponding to the transis 
tive pixels . tors at least in a predetermined operating mode ; 

12 . A solid state imaging device , comprising : the gate potential providing unit provides an aligned 
a plurality of pixels disposed two - dimensionally includ potential to gates of the respective transistors during a 

ing effective pixels generating a signal corresponding reading period of at least one pixel row formed of the 
to incident light and optical black pixels generating a 45 optical black pixels when reading a noise level and 
signal at a black standard level ; when reading a data level from the pixels correspond 

a plurality of signal lines provided corresponding to each ing to the transistors at least in the predetermined 
column of the pixels and supplied with output signals operating mode ; 
of the pixels ; the gate potential providing unit provides different poten 

a plurality of transistors provided corresponding to the 50 tials to gates of the transistors corresponding to pixel 
respective signal lines and limiting a potential of the columns excluding the at least one pixel column when 
signal lines based on a gate potential , and reading a noise level and when reading a data level 

a gate potential providing unit providing an aligned from the pixels corresponding to the transistors at least 
potential to gates of the transistors corresponding to at in the predetermined operating mode ; and 
least one pixel [ columns ] column formed of the optical 55 the gate potential providing unit provides different poten 
black pixels when reading a noise level from the pixels tials to gates of the transistors corresponding to pixel 
corresponding to the transistors and when reading a [ columns ] rows excluding the at least one pixel [ col 
data level from the pixels corresponding to the transis umn ] row during a reading period of pixel rows exclud 
tors , wherein ing the at least one pixel row when reading a noise level 

the gate potential providing unit provides different poten - 60 and when reading a data level from the pixels corre 
tials to a gate of one of the transistors corresponding to sponding to the transistors at least in the predetermined 
pixel columns excluding the at least one pixel column operating mode . 
[ formed of the optical black pixels ] when reading the 15 . A solid state imaging device , comprising : 
noise level and when reading the data level . a plurality of pixels disposed two - dimensionally includ 

13 . A solid state imaging device , comprising : ing effective pixels generating a signal corresponding 
a plurality of pixels disposed two - dimensionally includ to incident light and optical black pixels generating a 

ing effective pixels generating a signal corresponding signal at a black standard level ; 
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a plurality of signal lines provided corresponding to each 
column of the pixels and supplied with output signals 
of the pixels ; 

a plurality of transistors provided corresponding to the 
respective signal lines and limiting a potential of the 5 
signal lines based on a gate potential ; and 

a gate potential providing unit providing an aligned 
potential to gates of the transistors corresponding to the 
optical black pixels when reading a noise level from the 
pixels and when reading a data level from the pixels , 10 
wherein 

the gate potential providing unit provides [ an aligned 
potential ] different potentials to gates of the transistors 
corresponding to pixels excluding the optical black 
pixels when reading the noise level from the pixels and 15 
when reading the data level from the [ optical black ] 
pixels . 

* * * * * 


