B
what is claimed is:

1.

A solid-state imaging device,
comprising:

(1—A)

an imaging portion

in which _

a plurality of unit pixels

for photoelectrically converting incident light
are arranged two-dimensionally; (1)
(1—B)

an output signal line

into which

pixel signhals of the imaging portion
are read out;

(1—C)

a signal-transmission circuit

for reading out

the pixel signals of the imaging portion
into the output signal line

by the output (2)
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corresponding to a driving pulse;

and

(1-D)

an output portion

from which

the signals of the output signal line
are output, (3)

wherein (4)

(1—E)

pixel signals of the imaging portion
are read out

into the output signal line

by the output (5)

corresponding

to plural groups of readout pulses
generated respectively

based on a plurality of the driving pulses;(6)

and
(1—F)

a same group of the readout pulses(8)

are used
for reading out (7)
pixel signals

of a plurality of pixels of a same color. (8)
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2.

A solid-state imaging device (9)
according to claim1,

wherein

a pixel signal with a different color (10)

is read out

into the same output signal line (11)
by using a different group of the readout pulse. (12)

3.

The solid-state imaging device
according to claim 1,

(3—A)

comprising

plural sets of the output signal lines

and the output portions;

wherein

(3—B)

pixel signals of a plurality of pixels
with a first color (13)

in the imaging portion
are readout

into a first of the output signal lines (14)

by the output (16)

corresponding to a first of the readout pulse; (15)

and
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(3—0C)

pixel signals of a plurality of pixels
with a second color

in the imaging portion

are readout

into the first output signal lines (17)
or a second of the output signal lines
by the output

corresponding to a second of the readout pulse.

4,

A solid-state imaging device,
comprising:

(4—A)

a imaging portion

in which

a plurality of unit pixels

for photoelectrically converting incident light
are arranged two-dimensionally;
(4—B)

a vertical signal line

into which

pixel signals for each row (18)

of the pixels of the imaging portion
are read out;

(4—C)
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a vertical signal-transmission circuit (19)
for reading out

the pixel signals of the imaging portion
into the vertical signal line (19)

by the output

corresponding to a driving pulse;
(4—D)

an output signal line

into which

pixel signals for each row,

which are read out

into the vertical signal line,

are read out;

(4—E)

a horizontal signal-transmission circuit
for reading out

the pixel signal for each row,

which are read out

into the vertical signal line,

into the output signal line

by the output

corresponding to the driving pulse;
and

(4—F)

an output portion

from which

the signals of the output signal line
are output,
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wherein

(4—G)

the solid-state imaging device
includes

plural sets of the output signal lines
and the output portions;

(4—H)

pixel signals of the imaging portion
are read out

by the output

corresponding to plural groups

of readout pulses

generated respectively

based on a plurality of the driving pulses;
and

(4—1)

pixel signals of a plurality of pixels
with a first color

in one particular row

are read out

into a first of the output signal lines
by the output

corresponding to a first readout pulse

generated by the horizontal transmission circuit

based on a first of the driving pulses;
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a pixel signal of a plurality of pixels

with a second color

in the same row

is read out

into the first output signal line

or

a second of the output signal lines

by the output

corresponding to a second readout pulse
generated by the horizontal transmission circuit
based on a second of the driving pulses.

5.

(6—A)

The solid-sate imaging device
according to claim 4,

wherein

pixel signals of all pixels

with the first color

in one particular row

are read out

into the first output signal line
by the output

corresponding to the first readout pulse;
and

(5—B)
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pixel signals of all pixels

with the second color

in the same row

are read out respectively

into the first output signal line
or

the second output signal line
by the output

corresponding to the second readout pulse.

6.

A solid-state imaging device,
comprising:

(6—A)

a imaging portion

in which

a plurality of unit pixels

for photoelectrically converting incident light
are arranged two-dimensionally;
(6—B)

a vertical signal line

into which

pixel signals for each row

of the pixels of the imaging portion
are read out;

(6—C)
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a vertical signal-transmission circuit
for reading out

the pixel signals of the imaging portion
into the vertical signal line

by the output

corresponding to a driving pulse;
(6—D)

an output signal line

into which

pixel signals for each row,

which are read out

into the vertical signal line,

are read out;

(6—E)

a horizontal signal-transmission circuit
for reading out

the pixel signal for each row,

which are read out

into the vertical signal line,

into the output signal line

by the output

corresponding to the driving pulse;
and

(6—F)

an output portion

from which

the signals of the output signal line
are output,
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wherein

(6—H)

pixel signals of the imaging portion

are read out

using the output (20)

corresponding to plural groups

of readout pulses

generated respectively

based on a plurality of the driving pulses;

(6—1)

with respect to a plurality of rows of pixels (22)
having a first color arrangement,

pixel signals

are read out

into the vertical signal line

by the output

corresponding to a third readout pulse

generated by the vertical signal-transmission circuit
based on a first of the driving pulses;

and

(6—J)

with respect to a plurality of rows of pixels (23)
having a second color arrangement,

pixel signals

are read out

into the vertical signal line

by the output
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corresponding to a fourth readout pulse

generated by the vertical signal-transmission circuit

based on a second of the driving pulses.

7.

The solid-state imaging device
according to claim 6,

wherein

(7—A)

with respect to all the rows

of the first color arrangement,
pixel signals

are read out respectively

into the vertical signal line

by the output

corresponding to the third readout pulse;

and

(7—B)

with respect to all the rows

of the second color arrangement,

pixel signals

are read out respectively

into the vertical signal lines

by the output

corresponding to the fourth readout pulse.
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8.

A solid-state imaging device,
comprising:

(8—A)

a imaging portion

in which

a plurality of unit pixels

for photoelectrically converting incident light

are arranged two-dimensionally;
(8—B)

a horizontal signal line

into which

pixel signals for each column

of the pixels of the imaging portion
are read out;

(8—C)

a horizontal signal-transmission circuit
for reading out

the pixel signals of the imaging portion
into the horizontal signal line

by the output

corresponding to a driving pulse;
(8—D)

an output signal line (25)
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into which

pixel signals for each column, (24)
which are read out

into the horizontal signal line,

are read out;

(8—E)

a vertical signal-transmission circuit
for reading out

the pixel signal for each column,
which are read out

into the horizontal signal line,

into the output signal line (25)
by the output

corresponding to the driving pulse;
and

(8—F)

an output portion

from which

the signals of the output signal line
are output,

wherein

(8—G)

the solid-state imaging device
includes

plural sets of the output signal lines
and the output portions;
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(8—H)

pixel signals of the imaging portion

are read out

by the output

corresponding to plural groups

of readout pulses

generated respectively

based on a plurality of the driving pulses;

(8—D (27)

pixel signals of a plurality of pixels

with a first color (26)

in one particular column

are read out

into a first of the output signal lines (26)
by the output

corresponding to a first readout pulse

generated by the horizontal transmission circuit

based on a first of the driving pulses;
and

(8—J) (27)

a pixel signal of a plurality of pixels
with a second color

in the same column

is read out

into the first output signal line

or

a second of the output signal lines
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by the output

corresponding to a second readout pulse
generated by the vertical transmission circuit
based on a second of the driving pulses.

9.

The solid-state imaging device
according to claim 8,
wherein

(9—A)

pixel signals of all pixels

with the first color

in one particular column

are read out respectively

into the first output signal line
by the output

corresponding to the first readout pulse;
and

(9—B)

pixel signals of all pixels

with the second color

in the same column

are read out respectively

into the first output signal line
or

the second output signal line
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by the output
correnponding to the second readout pulse.

10.

A solid-state imaging device,
comprising:

(10—A)

a imaging portion

in which

a plurality of unit pixels

for photoelectrically converting incident light
are arranged two-dimensionally;
(10—B)

a horizontal signal line

into which

pixel signals for each column

of the pixels of the imaging portion
are read out;

(10—C)

a horizontal signal-transmission circuit
for reading out

the pixel signals of the imaging portion
into the horizontal signal line

by the output

corresponding to a driving pulse;
(10—D)
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an output signal line

into which

pixel signals for each column,
which are read out

into the horizontal signal line,

are read out;

(10—E)

a vertical signal-transmission circuit
for reading out

the pixel signal for each column,
which are read out

into the horizontal signal line,

into the output signal line

by the output

corresponding to the driving pulse;
and

(10—F)

an output portion

from which

the signals of the output signal line
are output,

wherein
(10—G)

(10—H)
pixel signals of the imaging portion
are read out
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by the output H k- T & & BRSNS

based on plural groups BET N —T I HASNTO BEBEOFHH L SNV AR LT
of readout pulses T L ULAD HAZ Y

generated respectively T NAERS N FeAHT

based on a plurality of the driving pulses; B DBEE) SV AN H DN T AL

(10—1) (28)
with respect to the pixels

FIEI RS

% 6 — IETEE K SN E L
AEFIBELTHD (27)

of a plurality of columns B D F1OEAES|D

of a first color arrangement; F1OEEF]D BEFNOFTELE ROV T,
pixel signals [ESERE B 1ORTROERE) LA DE
are read out B SIS ATEE/K A BRI AT
into the horizontal signal lines KIEAE BARRDO I B3DFmAHL VAL IR LT
by the output I~ T aspal N

corresponding to a third readout pulse

generated by the horizontal transmission circuit

based on a first of the driving pulses;
and
(10—J) (28)

with respect to the pixels of a plurality of columns
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of a second color arrangement, HH2DAEF|D E2OAHEH|D

pixel signals [IESER=S BEFNIZOWC, (30)

are read out FeAHEND F2ORTFLREE) LA RO
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by the output k- T wADTHH L VAT S LT
corresponding to a fourth readout pulse FoOFTAH L IV RIZKHELTD HACED

KFARIEREI B I Lo TAERS RITREK A I

generated by the horizontal transmission circuit



based on a second of the driving pulses

11.

the solid-satate imaging device
according to claim 10,

wherein

(11—A)

with respect to all the columns

of the first color arrangement,
pixel signals

are read out respectively

into the horizontal signal lines

by the output

corresponding to the third readout pulse;
and

(11—B)

with respect to all the columns

of the second color arrangement,
pixel signals

are read out respectively

into the horizontal signal lines

by the output

corresponding to the fourth readout pulse.
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12.

A camera

comprising a solid-state imaging device
according to any one

claims 1 to 11.
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1.

(1—A)

A solid-state imaging apparatus

which includes

a plurality of pixels

two-dimensionally arranged

in the row direction and the column direction (1)
and

in which

(1—B)

every two of the plurality of pixels

in the row direction or column direction

that are adjacent to each other

include (2)

color filters of different colors,
respectively,

(1—0C)

the apparatus

comprising

a plurality of signal mixture means,

each of the plurality of signal mixture means
being provided

for each same-row and same-color pixel group
consisiting of ones of the plurality of pixels
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which are included

in a pixel mixture unit

to be a subject of pixel signal mixture,
which are located in the same row,
and

which include

color filters of the same color

wherein (3)

(1—D)

each of the plurality of signal mixture means
stores

pixel signals from the pixels

included

in the same-row and same-color pixel group
and

mixes

the pixel signals together.

2.

the solid-state imaging apparatus of claim 1,
wherein (4)

said each signal mixture means

includes

a plurality of capacitors

which are provided

so that (5)
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the number of the plurality of capacitors
is the same
as

that of the same-row and same-color pixel groups

included in the pixel mixture unit

and

a plurality of switches (6)

for guiding respective signals output (7)
from the plurality of capacitors

to a shared output line.(8)

3.

(3—A)

A solid-state imaging apparatus (9)
which includes a plurality of pixels
two-dimensionally arranged

in the row direction and column direction
and |

including respective color filters

and

in which

colors of the color filters

are two-dimensionally arranged

so that (10)

colors in two row or columns
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as a unit

repeatedly appear,

(3—B)

the apparatus

comprising

arranging means

for grouping the plurality of pixels

into pixel mixture units

each of which

consists of p x g pixels

included in an area of p rows

(where p=4n + 1, n is a natural number)
and

g columns

(where g=4m + 1, m is a natural number),
setting pixels

constituting

each of the pixel mixture units

and

located in even numbered rows and columns
from a center pixel

at a center in the row and column directions
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is shifted

by (p + 1)/2 pixels in the row direction

and by (q + 1)/2pixels in the column direction
and

each of the pixel mixture units

subsequently overlaps

with associated ones of the pixel mixture units,
(3—C)

wherein

signal mixture means

for mixing pixel signals

from ones of the pixels

constituting each of the pixel mixture units
which include color filters of the same color
is provided

in each of the pixel mixture units
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