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(57) [summary]

The object of the present invention imaging device, high-speed precision even during movie shooting

While it possible to perform a good focus adjustment, image quality degradation

To be suppressed.

The light subject image formed by [MEANS FOR SOLVING PROBLEMS] photographing lens

An imaging device for photoelectric conversion, and a light-receiving area of the first

Are arranged discretely in the first pixel group and the first pixel group

Light receiving region of the second light-receiving region of substantially the same area as the light-receiving region of the first

The reception of a third area is different from the light-receiving region and the second region Pα1

And the second pixel group which is configured by dividing it into a region Pγ1_1

An imaging device comprising, a light receiving area of the second pixel group in the second

System controlling in an integrated manner with the light receiving area of the first pixel group in the first

I and a control unit.

[Choice] Figure Figure 4A
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[Claims]

Comprising:

An image pickup device which photoelectrically converts an object image formed by the imaging lens, the light receiving region of the first

Are discretely arranged in the pixel group having a first region of a pixel group of the first light-receiving region of the first

The received third area is different from the light-receiving region of said second light-receiving region of the second light-receiving region of substantially the same area as area

An imaging element and a second pixel group which is configured by dividing it into the light region,

And a light receiving region of the first pixel group and the first light-receiving region of said second pixel group of the second

And a control means for controlling integrally,

The imaging device being characterized in that it comprises.

The method according to claim 1, wherein

Has a color filter of the Bayer array, the imaging device Bayer Yes pixel group and the second

The according to claim 1, characterized in that it is disposed at a position of the green pixels consists of two columns

Imaging device.

The method according to claim 1, wherein

A light receiving region of said third pixel one of the second pixel group, wherein the control unit of said one

Receiving said third pixel in another one of the second pixel group, wherein the disposed adjacent to the pixels of one

The imaging apparatus according to claim 2, wherein the controlling in an integrated manner with the light region.

The method according to claim 4]

Of the photographing lens based on the output signal of the light receiving area of the third second pixel group of the imaging device

3 Noise claims 1, characterized in that it further comprises a focus detecting means for detecting a focus state

The imaging apparatus according to claim 1 Re.

DETAILED DESCRIPTION OF THE INVENTION

[0001]

[0001]

The present invention, technique to detect the imaging device such as a digital camera, the focus state of the photographic lens

The present invention relates to art.

BACKGROUND OF THE INVENTION

[0002]

The focus detection scheme used in the conventional digital camera, video camera or a compact

Contrast detection system used in the camera, phase difference, which is used in single-lens reflex camera

There is a detection system or the like.

[0003]

For example the focus detection method of the phase difference detection method used in single-lens reflex camera, open Patent Document 1

Has been shown. The single-lens reflex camera, since the photographer to observe the object through the photographic lens

And has a flip-up mirror for guiding the finder optical system to the object light. Flip-up Mi

The phase error light is constituted by a half mirror which transmits some light, transmitted through the flip-up mirror

It is made possible that is led to the focus detection device of the differential detection method, to perform a focus detection of the imaging lens

. When shooting at the photosensitive medium of the image pickup device such as a film, flip-up mirror or photographing optical path

To save them. Therefore, during the shooting of the photosensitive medium, focus detection of phase difference detection method of traditional

It is impossible to carry out.

[0004]

If you are or record or observe the moving image in the camera to the photosensitive medium image sensor, co-

The common focus on how to adjust Contrast detection method is that used, for example, that in Patent Document 2

Focus detection method is disclosed. Focusing way of contrast detection method, the photographic lens

High-frequency components of the image captured by the image sensor while moving the focus lens in the optical axis direction

It is obtained by extraction is carried out focusing by detecting the lens position at which the peak contrast.

This focusing method, by comparing the contrast of the image while moving the focus lens

for being, it is impossible to perform focusing at high speed.

[0005]

Therefore the present applicant, to limit the light receiving area for some pixels forming the imaging device
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, We have proposed in Patent Document 3 a technology that enables focus detection of a phase difference method.

[Prior art]

[Patent Document]

[0006]

No. 2-120712 [Patent Document 1] JP-

[Patent Document 2] JP-A No. 63-127217

[Patent Document 3] JP Patent Publication No. 2009-103997

SUMMARY OF THE INVENTION

[Problems to be resolved by the invention]

[0007]

However, in the technique described, the focus detection pixels in the imaging device in Patent Document 3

Because it is a dedicated pixel, the pixel for focus detection is Na and defective pixel for the image was taken Standard

There is a problem Ri, that degrades the image quality.

[0008]

The present invention has been made in view of the above-described problems, the object, the imaging device,

While it possible to perform focus adjustment with high accuracy at high speed even during movie recording, in suppressing the deterioration of the image quality

It is to allow.

Means for Solving the Problems]

[0009]

Imaging device according to the present invention, an imaging which photoelectrically converts an object image formed by the imaging lens

A device to discretely in the first pixel group having a light receiving region of the first pixel group of the first

Are arranged, the light receiving region of said second light-receiving region of the second light-receiving region of substantially the same area as the light-receiving region of the first

The imaging and a second pixel group which is configured by dividing the light receiving area of the third area different from the area

Receiving region of the first pixel group and the first light receiving region and said second element, the second pixel group wherein

Is characterized in that it comprises a control means for controlling in an integrated manner with the region.

Effect of the Invention

[0010]

According to the present invention, the imaging device, the child performs a focus adjustment with high accuracy at high speed even during movie shooting

It is possible that while enabling the door, to suppress deterioration of image quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Block diagram of the camera according to a first embodiment of the imaging device of the present invention; FIG.

Electrical circuit block diagram of a camera according to the embodiment; FIG first.

Flowchart of the operation of the camera according to the embodiment; FIG first.

Partial plan view of FIG 4A an imaging element.

Partial plan view of FIG 4B an imaging element.

Partial cross-sectional view of FIG. 5 imaging device.

Illustration of light distribution; FIG imaging device.

Illustration of a line image obtained from the pixel; FIG second.

Some circuit diagram of FIG. 8 imaging device.

Operation timing chart of FIG 9A an imaging element.

Operation timing chart of FIG 9B an imaging element.

Operation timing chart of FIG. 9C an imaging element.

Partial cross-sectional view of FIG. 10 imaging device.

Partial plan view of FIG. 11 imaging device.

Illustration of light distribution; FIG imaging device.

Illustration of a line image obtained from the pixel [13] of the second.

[MODE FOR CARRYING OUT THE INVENTION

[0012]

(Embodiment 1)

Page 4

(4)

JP 2012-37777 A 2012.2.23

Ten

Twenty

Thirty

Forty

Fifty

Figures 1 to 9 is a diagram showing a first embodiment of the imaging apparatus of the present invention. Figure 1 of the present exemplary embodiment

Block diagram of a digital camera as an imaging device, electric circuit block diagram of a camera, Figure 2 Figure 3

Is a flow chart of camera operation. Figure 4A, Figure 4B CMOS imaging device of the present exemplary embodiment

Partial plan view of a part cross-sectional view of the imaging device, receiving the distribution diagram of the image pickup device, FIG 6 and FIG 7 FIG. 5

Ray illustration, Figure 8 driving data of the image sensor part circuit diagram of the image sensor, FIG 9A, 9B, 9C are

Lee is a timing chart.

[0013]

In the configuration view of the camera of Figure 1, the digital camera of the present embodiment, the camera body 100

Through the lens side mount 201 and the camera mount 111 On the other hand, the imaging lens 200

Is a digital camera detachable SLR.

[0014]

Photographing lens 200 is composed of 204 capital and aperture (lens 203, for example) a plurality of lens units

Is are subject light passing through the photographing lens 200 (subject image), jump-in camera body 100

And is condensed in the vicinity of the focusing screen 102 after being reflected by the mirror 101 up ne. Focusing plate 10 further

The object light transmitted through the diffuse 2 via the eyepiece lens 104 and the roof pentaprism 103

, I will be guided in the eyes of the photographer (not shown).

[0015]

Flip-up mirror 101 by the half mirror, the subject of some having passed through the flip-up mirror 101

Body light is guided to the focus detection device 106 is reflected by the sub-mirror 105. Focus detection device 10

6, taken from the two images produced by the light transmitted through different pupil areas of the imaging lens 200

It has a known configuration for detecting the focal state of the lens 200. In addition, the imaging lens 200

Imaging device according to the present exemplary embodiment (image sensor) 108 is disposed in the predetermined imaging plane

.

[0016]

Camera of the present embodiment can be shooting movies, mirror 1 flip-up when a movie is recording

Sub-mirror 105 and 01 retracted from the photographing optical path, is set to open state will shutter 107

Are. At this time the image was taken by the image pickup device 108 is visible by the liquid crystal display element 109

Has become a window.

[0017]

Hereinafter, with reference to the flowchart of FIG 3 and an electric circuit block diagram of the camera shown in FIG 2, the camera

I will describe the operation.

[0018]

In the flowchart of FIG 3, the power supply (not shown) of the camera body 100 is ON and (S

CPU150 camera to control 100), the camera body 100 operation vinegar to direct movie shooting

To check the status of the switch 151 (S101). Shoot movies operation switch 151 is ON

(S101), the camera is Sabumi CPU150 and 101 mirror flipped up if it is instructed

With retracts from the photographing optical path error 105, Publisher through the shutter drive circuit 156

I want to open state the Potter 107.

[0019]

Preparing for performing imaging is ready, the camera CPU150 via the imaging device driver 153

And performs imaging of the object by driving the image pickup element 108 Te (S102). The picture is taken by the image pickup device 108

Images were are processed image for display by the image processing circuit 154, a liquid crystal display device drive circuit 155

Is displayed on the liquid crystal display element 109 via (S103). In addition, the image processing circuit 154

It is recorded in the memory circuit 157 image which is an image processing on the image for recording is, (S104).

Here, shall be recorded the image, this could be a recording medium.

[0020]

The image processing circuit 154 further imaging communicate with each other based on the image taken by the image pickup device 108

Detecting a focus state of FIG 200 (S105). Focus using the imaging device 108 of the present exemplary embodiment

I will be described later detection method.

[0021]
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(S106), CPU150 camera image processing imaging lens 200 is not the focus state

Then the lens CPU250 the defocus amount of the photographing lens 200 is detected by a circuit 154

To. The lens CPU250, the focus lens defocus amount of the photographing lens 200

After converting to step driving amount, folder by sending a signal to the focus lens drive circuit 251

To drive the Kasurenzu (S107).

[0022]

CPU150 camera to check the status of the operation switch 151 to direct the movie shooting continues

, Operation switch 151 is in the ON state to continue (S101), shoot a movie (S102

).

[0023]

On the other hand, (S101), turtle operation switch 151 to direct the movie shooting is in the OFF state

To check the status of the operation switch 152 to instruct the still image shooting La CPU150 is (S108

). Preceding operations taking still pictures (SW-1) if it is not executed by the operation switch 152

, Camera CPU150 to wait.

[0024]

On the other hand, pre-operation (SW-1) has been executed for taking still pictures on the operation switch 152

, Camera CPU150 Ken the focus state of the imaging lens 200 from the output of the focus detection device 106

Is out (S109). Focus detection method of the still image shooting is a known technique.

[0025]

(S110), CPU150 camera shooting still images shooting lens 200 is in the focus state

To check the status of the operation switch 152 to indicate the (S112). On the other hand, the imaging lens 200

But (S110), camera CPU150 taking lens 200 is detected unless a focus state

I send the lens CPU250 the defocus amount of. CPU250 lens, shot lens

After it is converted to step drive amount of the focus lens defocus amount of 200 loses focus

Driving the focus lens by sending a signal to Surenzu driving circuit 251 (S111).

[0026]

In addition, the camera CPU150 check the state of the operation switch 152 to instruct the still image shooting

to (S112). Run the post-operation of the still image shooting (SW-2) by the operation switch 152

And if it is not, camera CPU150 to wait.

[0027]

On the other hand, post-operation for capturing still images (SW-2) may be carried out on the operation switch 152

And (S112), CPU150 camera is shooting the sub-mirror mirror 105 and 101 flip-up

With retracts from the shadows optical path, the shutter 107 through the shutter drive circuit 156

I want to open state. Preparing to perform a still image sensing is ready, the camera CPU150 the imaging device

And performs imaging of the object by the image pickup device 108 via a drive circuit 153 (S113). Image sensor 1

Images taken at 08 is processed in the image for display by the image processing circuit 154, driving a liquid crystal display element

Is displayed on the liquid crystal display element 109 via the drive circuit 155 (S114). Furthermore, the image processing

Image which is an image processing on the image for recording in the circuit 154 is recorded in the memory circuit 157

(S115). Here, shall be recorded the image, this could be a recording medium.

[0028]

Record of the image is finished terminated (S115), the camera shooting a series of operations (S116)

.

[0029]

Then, I will explain the structure of the image sensor 108 of the present embodiment. Figure 4A, 4B is an image pickup element

Partial plan view of the child 108, partial sectional view of the image sensor 108, FIG 5 is receiving the image sensor 108 Figure 6

Light distribution diagram, FIG 7 is a ray diagram.

[0030]

FIG 5 is a sectional view of A-A 'plane shown in partial plan view of the imaging device 108 of FIG 4A. Aerial View

The image element 108 is formed photoelectric converting portion 311 to the inside of the silicon substrate 310. Photoelectric

The signal charges generated in the conversion unit 311, a floating Di (not shown) by a transfer electrode 330
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I will be transferred to the fusion unit. Signal charge of the floating diffusion part of the first power

I is output to the outside through the electrode 332 and the second 331 pole. Electrode 33 and the photoelectric conversion unit 311

Interlayer insulating film 321 is formed between the one and the interlayer insulation between the electrode 332 and the electrode 331

Film 322 is formed. Furthermore, the interlayer insulating film 32 between the electrode 333 and the electrode 332

3 is formed.

[0031]

Further, the interlayer insulating film 324 is formed on the light incident side of the electrode 333, Sho should Passive further

Emission layer 340, the planarization layer 350 is formed. The light incident side of the planarization layer 350, Colour

Filter layer 351, microlenses 353 and the planarization layer 352 is formed. Here

, The power of the microlens 353, substantially conjugated photoelectric conversion unit 311 and the pupil of the imaging lens 200

And is set to be.

[0032]

Shows a cross-sectional view of a pixel located at the center of the image sensor 108, FIG. 5, microlenses

353 are disposed substantially at the center of the pixel. Subject light transmitted through the photographing lens 200, turtle

And is condensed in the vicinity of the imaging element 108 which is disposed on the predetermined imaging plane of the main body 100 LA. Imaging element further

Light reaching each pixel of the child 108, the photoelectric conversion unit 311 is refracted by the microlens 353

Is focused. Each electrode 331, 332, 333 that are stacked in the direction of the optical axis of the imaging device 108,

And is arranged so as not to shielding as possible incident light.

[0033]

Pixel in the right side in the figure (in forming the first pixel group) of the first pixel that is used in normal shooting

(Light-receiving region of the first) photoelectric conversion unit 311 as is capable of receiving all the pupil area of the imaging lens 200

But it is formed. Meanwhile, while being used when recording normal pixel in the left side of the drawing taken level

And forming a pixel group (second pixel of the second is also used to detect the focus state of the lens 200

Is). The photoelectric conversion units of pixels on the left side in the drawing, the impurities polarity different from the photoelectric conversion portion

Separation unit 312 that is diffused is provided, centered at a position deviated from the optical axis of the microlens

Photoelectric conversion area is large relative to the (light-receiving region of the second) photoelectric conversion unit 311_1 narrow area where there is

It has a structure which is divided into the (light-receiving region of the third)換部311_2. As a result, the photoelectric conversion

The photoelectric conversion unit 311_2 and 311_1換部is light transmitted through the part of the pupil of the imaging lens 200

It has become capable of receiving a bunch. When detecting a focus state of the photographing lens 200, the photoelectric conversion portion 3

Detection is performed by using the output of one of the photoelectric conversion unit 311_2 or 11_1.

[0034]

Further, the photoelectric conversion units of pixels on the left side in the drawing is approximately the same as the photoelectric conversion portion 311 of the pixel in the right side in the figure

It has a (substantially the same area) of the area, pressing the output of the photoelectric conversion unit 311_2 and the photoelectric conversion unit 311_1

When calculated, so as to be substantially equivalent to the output of the photoelectric conversion unit 311 of the pixels in the right side in the drawing.

Further, the light incident side of the separating portion 312, light blocking portion 313 for blocking the light entering is provided

Are.

[0035]

Then, I will explain a plan view Figure 4A, Figure 4B the pixel arrangement of the image sensor 108. Figure of 331,

332 is an electrode. Area bounded by electrodes 332 and 331 shows one pixel, one

Characters written to the pixel of "R", "G" and "B" represents the hue of the color filters in each pixel

That. Pixel written with the letter "R" passes through the light component of the red image written the character "G"

Element passes through the light of the green component, a pixel written with the letter "B" is transmitted through the light blue components

.

[0036]

If the Bayer array, the one picture element and pixel "R" and "B" of the two sequences of color filter "G

It is composed of pixels, "but a part of the pixel" G ", the imaging device 108 of the present exemplary embodiment Image

The second pixel capable of focus detection lens 200 is assigned. In the figure, Pα1, Pβ

1, Pα2, Pβ2, Pα3, Pβ3 the image for detecting the focus state of the photographing lens 200

There is shown a photoelectric conversion portion of the element, the area is relatively narrow essentially of one pixel in the present exemplary embodiment

I have used the focus detection photoelectric conversion portion.
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[0037]

The focus detection pixels that can be disposed in a part of the imaging device 108 of the present exemplary embodiment, the imaging device 10

In order to reduce the effect of vignetting of the focus detection light beam caused by manufacturing errors of 8 microlens

Three different deviation amount between the center of the photoelectric conversion portion and the optical axis of the figure is set.

[0038]

In the plan view of the imaging device 108 Figure 4A, in Figure 4B, the focus detection which is disposed in the first row and first column

The photoelectric conversion portion of the pixel is capable of photoelectric conversion unit Pα is divided by the separation unit 312 and the shielding portion 313

It is separated into the photoelectric conversion unit and Pγ1_1 1. Of the photoelectric conversion part Pα1 small area relatively

Center is deviated at the deviation amount of the first-x direction relative to the center pixel.

[0039]

For (a), is receiving distribution diagram of pixels which are arranged in the first row and first column of the image sensor 108 FIG 6

. If there is no manufacturing error of the image sensor 108, receiving the distribution diagram of Figure 6, the imaging lens 200

Shows a receivable light quantity distribution on the pupil of. In the figure, black and white shading shows the receivable amount

The cage, white area is higher amount of light received.

[0040]

The photoelectric conversion unit Pα1 of pixels which are arranged in the first row and first column of the imaging device 108, imaging lens 20

You are in the area capable of receiving Sα1 on the pupil of 0. On the other hand, the photoelectric conversion unit Pγ1_1, shot level

You are in the area capable of receiving Sγ1_1 on the pupil of the lens 200. In the figure, of the imaging lens 200

Light-receiving amount of the position of xα1 distance is lower in the + x direction from the optical axis (the intersection of the figure x-y-axis)

Region that is not by separating section 312 and the light blocking unit 313 divides the photoelectric conversion unit.

[0041]

Further, in the plan view of the imaging device 108 Figure 4A, in FIG 4B, the focus was placed on the first row and first column

Position adjacent in the oblique direction focus detection pixels that can be paired for the pixels that can be point detection is (

And is disposed in the second column) two lines in the figure. The focus detection pixels that can be paired, the light shielding portion 31 as well

It is isolated on the photoelectric conversion unit Pγ1_2 and photoelectric conversion unit Pβ1 is divided by the separation unit 312 and 3

That. Center of the photoelectric conversion unit Pβ1 small area relatively, aforementioned + x direction with respect to the center pixel

It is deviated in deviation amount of the first you.

[0042]

The (b), is receiving distribution diagram of pixels which are arranged in the second row and second column of the image sensor 108 FIG 6

. Drawing, shading of monochrome shows a receivable amount, a white region has a higher amount of light received

That. The photoelectric conversion unit Pβ1 of pixels which are arranged in the second row and second column of the imaging device 108, imaging lens 2

You are in the area capable of receiving Sβ1 on the pupil 00. On the other hand, the photoelectric conversion unit Pγ1_2, shot

You are in the area capable of receiving Sγ1_2 on the pupil of the lens 200. In the figure, the imaging lens 200

Received light quantity of the position of the xβ1 distance is lower in the-x direction from (intersection in the figure x-y-axis) of the optical axis

regions are is not by separating section 312 and the light-shielding portion 313 separates the photoelectric conversion unit. Aerial View

If there is no manufacturing error of the image device 108, the distance of the pupil xα separating section is lower the amount of light received

Distance xβ1 1 and equal.

[0043]

In the plan view of the imaging element 108 of Figure 4A, line you have four pixels adjacent to the-y direction further (in the figure

The line 5), the focus position of the separation unit 312 and the light-shielding portion 313 divides the photoelectric conversion unit is different

Detectable pixels are arranged. Photoelectric pixel capable of focus detection which are arranged in one row five rows

Conversion unit, the photoelectric conversion unit Pγ and photoelectric conversion unit Pα2 is divided by the separation unit 312 and the light-shielding portion 313

It is separated into 2_1. Center of the photoelectric conversion unit Pα2 small area relatively, the center pixel

It is deviated in deviation amount of a second different from the deviation amount of the first 1-x direction against.

[0044]

For (c), is receiving distribution diagram of pixels which are arranged in one column 5 line 108 imaging element 6

. Drawing, shading of monochrome shows a receivable amount, a white region has a higher amount of light received

That. The photoelectric conversion unit Pα2 of pixels which are arranged in one row five rows of the image sensor 108, imaging lens 2

You are in the area capable of receiving Sα2 on the pupil 00. On the other hand, the photoelectric conversion unit Pγ2_1, shot

You are in the area capable of receiving Sγ2_1 on the pupil of the lens 200. In the figure, the imaging lens 200
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Light-receiving amount of the position of xα2 distance is lowered in the + x direction (in the figure the intersection x-y-axis) of the optical axis

regions are is not by separating section 312 and the light blocking unit 313 divides the photoelectric conversion unit.

[0045]

Further, in the plan view of the imaging device 108 of FIG 4A, the focus detection is arranged in one row five rows

A focus detection pixels that can be paired for any possible pixel positions adjacent in the oblique direction (in the figure, six rows

And is disposed in the second column). The focus detection pixels that can be paired, the minute and the light-shielding portion 313 as well

It is separated into the photoelectric conversion unit Pγ2_2 and photoelectric conversion unit Pβ2 is divided with a release section 312. Relative

Center of the photoelectric conversion unit Pβ2 small area in basis, the above-described second to the + x direction with respect to the center pixel

I have excursion in the amount of deflection.

[0046]

The (d), is a light distribution diagram of pixels arranged in the second column six rows of the image sensor 108 FIG 6

. Drawing, shading of monochrome shows a receivable amount, a white region has a higher amount of light received

That. The photoelectric conversion unit Pβ2 of pixels arranged in the second column six rows of the image sensor 108, imaging lens 2

You are in the area capable of receiving Sβ2 on the pupil 00. On the other hand, the photoelectric conversion unit Pγ2_2, shot

You are in the area capable of receiving Sγ2_2 on the pupil of the lens 200. In the figure, the imaging lens 200

Received light quantity of the position of the xβ2 distance is lower in the-x direction from (intersection in the figure x-y-axis) of the optical axis

regions are is not by separating section 312 and the light blocking unit 313 divides the photoelectric conversion unit. Aerial View

If there is no manufacturing error of the image device 108, the distance of the pupil xα separating section is lower the amount of light received

Distance xβ2 and 2 are equal.

[0047]

In the plan view of the imaging element 108 of Figure 4A, line you have four pixels adjacent to the-y direction further (in the figure

The line 9), the focus position of the separation unit 312 and the light-shielding portion 313 divides the photoelectric conversion unit is different

Detectable pixels are arranged. Photoelectric pixel capable of focus detection which is disposed in the first column 9 row

Conversion unit, the photoelectric conversion unit Pγ and photoelectric conversion unit Pα3 is divided by the separation unit 312 and the light-shielding portion 313

It is separated into 3_1. Center of the photoelectric conversion unit Pα3 small area relatively, the center pixel

It is deviated in deviation amount of a third different from the deviation amount of the first and second 1-x direction against.

[0048]

The (e), is a light distribution diagram of pixels which are arranged in one column line 9 of the imaging element 108 FIG 6

. Drawing, shading of monochrome shows a receivable amount, a white region has a higher amount of light received

That. The photoelectric conversion unit Pα3 of pixels which are arranged in one column line 9 of the imaging device 108, imaging lens 2

You are in the area capable of receiving Sα3 on the pupil 00. On the other hand, the photoelectric conversion unit Pγ3_1, shot

You are in the area capable of receiving Sγ3_1 on the pupil of the lens 200. In the figure, the imaging lens 200

Light-receiving amount of the position of xα3 distance is lowered in the + x direction (in the figure the intersection x-y-axis) of the optical axis

regions are is not by separating section 312 and the light blocking unit 313 divides the photoelectric conversion unit.

[0049]

Further, in the plan view of the imaging device 108 of FIG 4A, the focus detection which is disposed in the first column 9 row

Position adjacent in the oblique direction focus detection pixels that can be paired for any possible pixel (figure 10

And is disposed in the second column) line. The focus detection pixels that can be paired, the light-shielding portion 313 as well

It is separated into the photoelectric conversion unit Pγ3_2 and photoelectric conversion unit Pβ3 is divided by the separation unit 312. Phase

Center of the photoelectric conversion unit Pβ3 small area in pairs basis, first described above in the + x direction with respect to the center pixel

I have excursion in the amount of deviation 3.

[0050]

The (f), is a light distribution diagram of pixels arranged in the second column 10 rows of the image sensor 108 FIG 6

. Drawing, shading of monochrome shows a receivable amount, a white region has a higher amount of light received

That. The photoelectric conversion unit Pβ3 of pixels arranged in the second column 10 rows of the image sensor 108, imaging lens

You are in the area capable of receiving Sβ3 on the pupil of 200. On the other hand, the photoelectric conversion unit Pγ3_2 is, Aerial View

You are in the area capable of receiving Sγ3_2 on the pupil of the lens shadow 200. In the figure, the imaging lens 20

Received light quantity of the position of the xβ3 distance is lower in the-x direction from (intersection in the figure x-y-axis) optical axis of 0

Region has is not by separating section 312 and the light blocking unit 313 divides the photoelectric conversion unit.

If there is no manufacturing error of the image sensor 108, the distance x of the pupil separating section is lower the amount of light received
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distance xβ3 and α3 are equal.

[0051]

Further, the (first column 4 in line 1) a focus detectable pixels having a photoelectric conversion unit Pα1 + x direction

A focus detectable pixels having a photoelectric conversion portion Pα1 a similar position adjacent four pixels in the high cycle

Has been set. Similarly, the second row and second column (in the figure the focus detectable pixels having a photoelectric conversion unit Pβ1

Focus detectable with a photoelectric conversion portion Pβ1 a similar position adjacent four pixels cycle) in the + x direction

The pixel capacity is provided.

[0052]

(A), the line image generated by (output signal) a pixel unit having a photoelectric conversion unit Pα1 FIG 7

Shows a line image Iβ1 generated by pixel group having Iα1, a photoelectric conversion unit Pβ1. Aerial View

When detecting a focus state of the lens shade 200, and the photoelectric conversion portion of the Pα pixel group capable of focus detection

I want to output the signal from the photoelectric conversion unit Pβ1 groups of pixels that can be focus detection and 1.

[0053]

Further, the (first column line 5 in Figure 4) a focus detectable pixels having a photoelectric conversion unit Pα2 + x direction

A focus detectable pixels having a photoelectric conversion portion Pα2 a similar position adjacent four pixels in the high cycle

Has been set. Similarly, second column line 6 (in the figure the focus detectable pixels having a photoelectric conversion unit Pβ2

Focus detectable with a photoelectric conversion portion Pβ2 a similar position adjacent four pixels cycle) in the + x direction

The pixel capacity is provided.

[0054]

Iα2 line image that is generated by the pixel unit having a photoelectric conversion unit Pα2, (b), the photoelectric conversion FIG 7

Shows a line image Iβ2 generated by pixel group having換部Pβ2. Imaging lens 200

When detecting a focus state of, the focus detection photoelectric conversion part and Pα2 groups of pixels that can be focus detection

I want to output the signal from the photoelectric conversion unit Pβ2 groups of pixels that can be.

[0055]

Further, the (first column in Figure 4, line 9) a focus detectable pixels having a photoelectric conversion unit Pα3 + x direction

A focus detectable pixels having a photoelectric conversion portion Pα3 a similar position adjacent four pixels in the high cycle

Has been set. Similarly, 10-by-2 (in the figure the focus detectable pixels having a photoelectric conversion unit Pβ3

Focus detection with photoelectric conversion unit Pβ3 a similar position adjacent four pixels cycle eyes) in the + x direction

Possible pixels are arranged.

[0056]

Iα3 line image that is generated by the pixel unit having a photoelectric conversion unit Pα3, (c), the photoelectric conversion FIG 7

Shows a line image Iβ3 generated by pixel group having換部Pβ3. Imaging lens 200

When detecting a focus state of, the focus detection photoelectric conversion part and Pα3 groups of pixels that can be focus detection

I want to output the signal from the photoelectric conversion unit Pβ3 groups of pixels that can be.

[0057]

As described above, when detecting the focus state of the photographing lens 200, a focus detection pixel groups can

Detection is performed based on the image generated by the output of only the photoelectric conversion unit narrow areas of relatively

That. On the other hand, when recording images typically photoelectric conversion pixels of the first photoelectric conversion unit is not divided

The output and the output of the unit, the addition of the photoelectric conversion portion of the two pixels of the second photoelectric conversion portion is divided

Is read.

[0058]

Hereinafter, a plan view of the imaging device 108 in FIG 4B, a schematic circuit diagram of the image sensor 108 in FIG 8, FIG.

An image of the focus detection in the case of using a timing chart of 9, and acquires the captured image of the normal

A description will be given of a case to be retrieved.

[0059]

In the plan view of the imaging element 108 of FIG. 4B, 330 transfer gate, 314 Furoti

I shows the operating diffusion section. The schematic circuit diagram of the image sensor 108 in FIG 8, and FIG.

I shows a circuit configuration of the four pixels shown in the plan view of the image sensor 108 4B.

[0060]

In Figure 8, 330 transfer switch MOS transistor 360 Floating de
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Reset for M to be reset to a predetermined potential (referred to as FD section below) ~I fusion unit 314, etc.

OS is a transistor. 361 transferred by the transfer switch MOS transistor 330

Is a source follower amplifier MOS transistors to obtain an amplified signal based on the charge that is

That. 362 reading of the amplified signal obtained in the source follower amplifier MOS transistor 361

Is a horizontal selection switch MOS transistor for selecting a pixel of interest. 363 Sosufo

Load MOS Tran you want to configure a source follower with the 361 Rowaanpu MOS transistor

Is a register. 364 dark output transfer MOS transistor for transferring the output of the dark pixel, 365

Is a bright output transfer MOS transistor for transferring the light output of the pixel. 371 dark output transfer M

Dark output storage capacitor for storing a dark output which is forwarded by the OS transistors 364, 370

Light output storage container for storing light output is transferred by the light output transfer MOS transistor 365

Is the amount. 366 each stored in the light output storage capacitor 370 and output storage capacitor 371 dark

Is a horizontal transfer MOS transistor for transferring to the horizontal output line output. 367 horizontal output line

Horizontal output line reset MOS transistor to be reset to a predetermined potential, 380 horizontal output line phase

Is a differential output amplifier for amplifying and outputting a difference signal transferred each other. 381 horizontal transfer

Horizontal scanning circuit for controlling the on / off of the MOS transistors 366, 382 transfer switch

Is a vertical scanning circuit that controls the on / off of the MOS transistor 330 and the like.

[0061]

Figure 9A ~ FIG. 9C is a timing chart showing the operation of the circuit of the imaging device 108 in FIG 8

That. Figure 9A is a timing chart of the first 0-1 lines for retrieving a captured image of the normal

Some. Figure 9B, in Figure 9C, the timing of the first 0-1 lines in the case of acquiring an image for focus detection

I shows the operating chart.

[0062]

When the outline of the case of acquiring a captured image of the normal time of the image sensor 108 in FIG 8

Charges that are converted 311_1 photoelectric conversion unit, and 311_2 is F at the same time the upper left pixel of the road configuration diagram

Is read out is transferred to the D portion 314, from being added by the FD portion 314. At this time, at the same time

The read out charges that are converted by the photoelectric conversion portion 311 are transferred to the FD 314 in the upper right pixel

That.

[0063]

Will be described specific operation of the image capturing during normal with reference to FIG 9A. First, vertical scanning times

The timing output from path 382 is switched to high level control pulse ΦS0,

By turning on the horizontal selection switch MOS transistor 362, select a pixel portion of the first line 0

.

[0064]

Then, by switching to low-level control pulses ΦR0, F stop and reset of the FD section 314

A floating state part D 314, source follower amplifier MOS transistor 361

I and through the gate and source of the. Then, after a predetermined period of time, temporarily control pulse ΦTN

By switching to a high level, dark output storage capacitance in the source follower operation the dark voltage of the FD section 314

I output to the amount 371.

[0065]

Then, the output of the charge 311_1 photoelectric conversion portion of each pixel of the first line 0, 311_2, from 311

For performing power, by switching to high level temporarily control pulse ΦTX0, the ΦTaf0, rolling

Conducting 330_1 and 330_0 switch MOS transistor is placed.

[0066]

At this time, converted 311_1 photoelectric conversion portion of the upper left pixel at 311_2 in the circuit diagram of FIG 8

And added charges are transferred to the FD portion 314. At the same time, the photoelectric conversion portion 311 of the upper right pixel

charge in the converted are transferred to the FD portion 314. That is, the photoelectric conversion portion 31 of the upper left pixel

The photoelectric conversion portion 311 of the upper right pixel 1_1, and 311_2 are controlled integrally.

[0067]

This charge from 311 311_1 photoelectric conversion unit, and 311_2 are transferred to the FD portion 314

By a, the potential of the FD portion 314 is changed according to the light. Roman source at this time
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Since the floating state Waanpu MOS transistor 361, Den FD 314

The light output storage capacitor by switching to high level temporarily control pulse ΦTS, the position

I output to 370.

[0068]

At this point, the light output and the output of the dark pixels in the 0th line dark output storage capacitor 371, respectively

And stored in light output storage capacitor 370. Then, temporarily control pulse ΦHC further

By switching to a high level, horizontal conducting a horizontal output line reset MOS transistor 367

I reset the output line.

[0069]

Then, the horizontal transfer MOS transistor from the horizontal scanning circuit 381 in the horizontal transfer period

By the scanning timing signal to the 366, dark light output and the output of the pixel of the 0th line to the horizontal output line

It is output door.

[0070]

At this time, the differential amplifier 3 the signal from the light output storage capacitor 370 and an output storage capacitor 371 dark

Order to the differential amplifier 80 by the output will be (Vout), random noise of pixels, the fixed pattern

The signal is obtained with good S / N that was removed N'noizu.

[0071]

Then, switching to high-level control pulse ΦR0, the low level control pulse ΦS0

The switch and terminates the selection of pixels of the first line 0.

[0072]

Furthermore, the vertical scanning circuit 382 as well, in turn, reads the charge from the pixels of the next line

By performing, and outputs signals from all the pixels of the image sensor 108. The output image processing

Memory signal processing is performed by the management circuit 154, also, is displayed on the liquid crystal display element 109

Image is stored in the circuit 157.

[0073]

Next, an outline of the case of detecting the focus state of the photographing lens 200. Focus detection

To read at a high speed output of the pixels of the second possible, the circuit diagram of the image sensor 108 in FIG 8

Output of each of the photoelectric conversion unit 311_1 of the lower right pixel and photoelectric conversion unit 311_1 of the upper left pixel

I want to get at the same time. And performs a correlation calculation between two images to be obtained, the image shift of the two images

I detect the focus state of the imaging lens 200 from the amount. At this time, the focus state of the imaging lens 200

I do not read the output 311_2 photoelectric conversion unit that is not used for detection of, 311

.

[0074]

Will be described operation of the detection of the focus state specifically with reference to FIG 9B. First, vertical scanning times

Depending on the timing of the output from the path 382, to switch to a high level ΦS1 and control pulse ΦS0

In place of Ri, by turning on the horizontal selection switch MOS transistor 362, and first line 0

I choose the pixel section of the line.

[0075]

Then, by switching to a low level and the control pulse ΦR1 ΦR0, reset of the FD section 314

A floating state FD 314 stopped at the door, source follower amplifier MOS transistor

I and through the gate and source of the register 361. Then, after a predetermined time, the control pulse ΦT

By switching to high level temporarily N, the encryption at the source follower operation the dark voltage of the FD section 314

I to the output storage capacitor 371.

[0076]

Then, by switching to the high-level control pulse ΦTaf0, the ΦTaf1, transfer switch M

Conducting 330_0, and 330_2 OS transistors and circuit diagram of the image sensor 108 in FIG 8

Charge that has been converted by the photoelectric conversion unit 311_1 of the lower right pixel and photoelectric conversion unit 311_1 of the upper left pixel

I simultaneously transferred to the FD 314, respectively.

[0077]

At this time, since ΦTX1 and control pulse ΦTX0 is low, the photoelectric conversion unit 311_2
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, Photocharges 311 is not transferred to the FD portion 314.

[0078]

By charges that are converted by the photoelectric conversion unit 311_1 is transferred to the FD portion 314, and FD

And thus the potential of the portion 314 is changed according to the light. Source follower amplifier MOS at this time

Since the floating state transistor 316, control pulse, the potential of the FD 314

The outputs to light output storage capacitor 370 by switching to a high level temporarily vinegar ΦTS

That.

[0079]

At this point, the output light output and dark pixels in the focus detection can be a second of the first line and the second line 0

Power is stored in the light output storage capacitor 370 and output storage capacitor 371 dark respectively. And

, By switching to high level temporarily control pulse ΦHC further horizontal output line reset MOS

To reset the horizontal output line by conducting transistor 367.

[0080]

Then, the horizontal transfer MOS transistor from the horizontal scanning circuit 381 in the horizontal transfer period

The scan timing signal to 366, the output of the dark pixels of the second capable of focus detection to the horizontal output line

And optical output power and is output.

[0081]

At this time, the differential amplifier 3 the signal from the light output storage capacitor 371 and an output storage capacitor 371 dark

Order to the differential amplifier 80 by the output will be (Vout), random noise of pixels, the fixed pattern

The signal is obtained with good S / N that was removed N'noizu.

[0082]

Then, switching to high level ΦR1 and control pulse ΦR0, and control pulse ΦS0

By switching to a low level ΦS1, and terminates the selection of pixels of the first line and the first line 0.

[0083]

Furthermore, the vertical scanning circuit 182 as well, in turn, reads the charge from the pixels of the next line

By performing, and outputs a signal from the focus detection can all pixels of the image sensor 108.

[0084]

The operation of the camera CPU150, the output from the image sensor 108, a detection image signal

It is shaped to focus the shooting lens 200 is calculated after performing a correlation calculation process

It is.

[0085]

In the above embodiment, the photoelectric conversion unit area is relatively small in the second pixel capable of focus detection

Shows an example of using the output of the 311_1 detects the focus state of the photographing lens 200. But

, When the subject brightness is low, the focus using the output of the photoelectric conversion unit 311_2 area a relatively large

Perform the detection it is also effective. Hereinafter, with reference to the timing chart of FIG 9C, the subject brightness

I will describe the operation of the detection of a focus state of the lower case.

[0086]

First, the timing of the output from the vertical scanning circuit 382, the control pulse Haile ΦS0

By switching the bell, by turning on the horizontal selection switch MOS transistor 362, the first line 0

I choose the pixel section of.

[0087]

Then, by switching to low-level control pulses ΦR0, F stop and reset of the FD section 314

A floating state part D 314, source follower amplifier MOS transistor 361

I and through the gate and source of the. Then, after a predetermined period of time, temporarily control pulse ΦTN

By switching to a high level, dark output storage capacitance in the source follower operation the dark voltage of the FD section 314

I output to the amount 371.

[0088]

Then, by switching to the high level control pulse ΦTX0, transfer switch MOS transistor

Conducts the different 330_1, the photoelectric conversion unit 3 of the pixel at the top left of the circuit diagram of the image sensor 108 in FIG 8

Same in the FD unit 314, respectively charges that are converted by the photoelectric conversion portion 311 of the upper right pixel and 11_2
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I want to transfer at. At this time, since the control pulse ΦTaf0 is low, the narrow area of relatively

Photoelectric charge of the photoelectric conversion unit 311_1 is not transferred to the FD portion 314.

[0089]

Charge that is converted by the 311 and the photoelectric conversion unit 311_1 are transferred to the FD unit 314, respectively

By that, the potential of the FD portion 314 is changed according to the light. At this time Sosufu

Since the floating state ~Orowaanpu MOS transistor 316, FD 314

The light output accumulated by switching to high level temporarily control pulse ΦTS, the potential of the

I output capacity to 370.

[0090]

At this point, the output of the dark pixels in the focus detection can be a second pixel of the first normal imaging for the first line 0

Ming and output power has been accumulated in the light output storage capacitor 370 and output storage capacitor 371 each dark

That. Then, by switching to high level temporarily control pulse ΦHC Furthermore, the horizontal output line Lise

To reset the horizontal output line by conducting Tsu port MOS transistor 367.

[0091]

Then, the horizontal transfer MOS transistor from the horizontal scanning circuit 381 in the horizontal transfer period

By the scanning timing signal to the 366, the light and the dark output of the pixel that can focus detection to the horizontal output line

And output is output.

[0092]

At this time, the differential amplifier 3 the signal from the light output storage capacitor 371 and an output storage capacitor 371 dark

Order to the differential amplifier 80 by the output will be (Vout), random noise of pixels, the fixed pattern

The signal is obtained with good S / N that was removed N'noizu.

[0093]

Then, switching to high-level control pulse ΦR0, the low level control pulse ΦS0

The switch and terminates the selection of pixels of the first line 0.

[0094]

Next, in order to obtain an image signal of the focus detection paired, the focus detection pixels that can be the first line

I do read more. First, the timing of the output from the vertical scanning circuit 382, the control performance

By switching to a high level Angeles ΦS1, the tail horizontal selection switch MOS transistor 362

With applications, to select a pixel of the first line.

[0095]

Then, by switching to low-level control pulses ΦR1, F stop and reset of the FD section 314

A floating state part D 314, source follower amplifier MOS transistor 361

I and through the gate and source of the. Then, after a predetermined period of time, temporarily control pulse ΦTN

By switching to a high level, dark output storage capacitance in the source follower operation the dark voltage of the FD section 314

I output to the amount 371.

[0096]

Then, by switching to the high level control pulse ΦTX1, transfer switch MOS transistor

Conducts the different 330_3, the photoelectric conversion unit 3 of the lower left pixel of the circuit configuration diagram of the image sensor 108 in FIG 8

Same in the FD unit 314, respectively charges that are converted by the photoelectric conversion unit 311_2 of the lower right pixel and 11

I want to transfer at. At this time, since the control pulse ΦTaf1 is low, the narrow area of relatively

Photoelectric charge of the photoelectric conversion unit 311_1 is not transferred to the FD portion 314.

[0097]

Charge that is converted by the 311 and the photoelectric conversion unit 311_1 are transferred to the FD unit 314, respectively

By that, the potential of the FD portion 314 is changed according to the light. At this time Sosufu

Since the floating state ~Orowaanpu MOS transistor 316, FD 314

The light output accumulated by switching to high level temporarily control pulse ΦTS, the potential of the

I output capacity to 370.

[0098]

At this point, the output of the dark pixels in the focus detection can be a second pixel of the first normal shooting for the first line

Ming and output power has been accumulated in the light output storage capacitor 370 and output storage capacitor 371 each dark
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That. Then, by switching to high level temporarily control pulse ΦHC Furthermore, the horizontal output line Lise

To reset the horizontal output line by conducting Tsu port MOS transistor 367.

[0099]

Then, the horizontal transfer MOS transistor from the horizontal scanning circuit 381 in the horizontal transfer period

By the scanning timing signal to the 366, the light and the dark output of the pixel that can focus detection to the horizontal output line

And output is output.

[0100]

At this time, the differential amplifier 3 the signal from the light output storage capacitor 370 and an output storage capacitor 371 dark

Order to the differential amplifier 80 by the output will be (Vout), random noise of pixels, the fixed pattern

The signal is obtained with good S / N that was removed N'noizu.

[0101]

Then, switching to high-level control pulse ΦR1, the low level control pulse ΦS1

By switching, and ends the selection of pixels of the first line.

[0102]

Furthermore, the vertical scanning circuit 382 as well, in turn, reads the charge from the pixels of the next line

By performing, and outputs signals from all the pixels of the image sensor 108.

[0103]

When performing focus detection of the imaging lens 200, the output from the first pixel of the normal imaging is not required

to become, in the camera CPU150, the output from the image sensor 108 images for focus detection

It is separated into image signals and other signals. In addition, the camera CPU150 focus that is detected

Performs a correlation calculation process on the image signal of the detection, and calculates the focus state of the photographing lens 200

.

[0104]

In the present exemplary embodiment, Yes discretely of the Bayer array to the "G" pixels and pixels of a focus detectable second

Shows an example of the position, but be disposed on the pixel without light absorbing "B" pixels, or "R" pixels,

Not care.

[0105]

Second Embodiment

A diagram showing a second embodiment of the present invention, Figures 10-13 in the periphery of the imaging screen of a camera

I shows a focus detection image obtained with the structure of the imaging device. Figure 10 The CMOS imaging device of the present exemplary embodiment

Partially sectional view of a part plan view of the imaging device, receiving the distribution diagram of the image pickup device, FIG 11 FIG 12 FIG.

13 is a ray diagram. Description is the same as the first embodiment of the camera according to this embodiment

Omitted. Further, the members identical to those of the first embodiment, the same numbers are numbered.

[0106]

FIG 10 is a cross-sectional view of a pixel located at the periphery of the image sensor 108. Pixel in the figure right through

In the first pixel to be used for shooting the normal, as is capable of receiving the entire pupil area of the imaging lens 200

The photoelectric conversion portion 311 is formed.

[0107]

Meanwhile, while being used when recording normal pixel in the left side of the drawing the focus of the imaging lens 200

It is the second pixel is also used to detect the state. The photoelectric conversion portion of the pixels in the left side of the figure,

Separation unit 312 to which an impurity different polarity is diffused is provided with the photoelectric conversion unit, My

Relative to the photoelectric conversion unit 311_1 narrow area centered at a position deviated from the optical axis of the Kurorenzu

It has a structure that is divided into a photoelectric conversion unit 311_2 area wide basis. As a result, photoelectric

The photoelectric conversion unit 311_2 and 311_1 converting unit, and transmits a part of the pupil of the imaging lens 200

It has become capable of receiving the light beam. When detecting a focus state of the photographing lens 200, the photoelectric conversion portion

Detection is performed by using the output of one of the photoelectric conversion unit 311_2 or 311_1.

[0108]

Further, the photoelectric conversion units of pixels on the left side in the drawing is approximately the same as the photoelectric conversion portion 311 of the pixel in the right side in the figure

It has a surface area, and adds the outputs of the photoelectric conversion unit 311_2 and the photoelectric conversion unit 311_1, FIG.

And is configured to be substantially equivalent to the output of the photoelectric conversion portion 311 of the pixel in the right.
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[0109]

Cross-sectional view of the imaging device 108 shown in FIG 10 shows a pixel located at the periphery of the image sensor 108

It has, with respect to the central axis of the pixel imaging lens optical axis (not shown) side of the microlens 353 (Figure

I have excursion in-x direction). Further, in the present exemplary embodiment, the photoelectric conversion and the photoelectric conversion unit 311_1

In order to divide a section 311_2, the same material as the electrode 331 on the light incident side of the separating portion 312

light-shielding portion 335 due is provided.

[0110]

FIG 11 is a plan view showing a pixel arrangement of the image sensor 108. Figure 331 and 332 power

Is a very. Area bounded by electrodes 332 and 331 shows the one pixel is written to one pixel in

The letter "R", "G" and "B" which he represents the hue of the color filters in each pixel. "R"

Pixel written the character to transmit light for the red component, a pixel written with the character "G" green component

The transmitted light of the pixel written with the letter "B" is transmitted through the light of the blue component.

[0111]

If the Bayer array, the one picture element and pixel "R" and "B" of the two sequences of color filter "G

It is composed of pixels, "but a part of the pixel" G ", the imaging device 108 of the present exemplary embodiment Image

The second pixel capable of focus detection lens 200 is assigned. In the figure, Pα1, Pβ

1, Pα2, Pβ2, Pα3, Pβ3 the image for detecting the focus state of the photographing lens 200

There is shown a photoelectric conversion portion of the element, the area is relatively narrow essentially of one pixel in the present exemplary embodiment

I have used the focus detection photoelectric conversion portion.

[0112]

The focus detection pixels that can be disposed in a part of the imaging device 108 of the present exemplary embodiment, the imaging device 10

In order to reduce the effect of vignetting of the focus detection light beam caused by manufacturing errors of 8 microlens

Three different deviation amount between the center of the photoelectric conversion portion and the optical axis of the figure is set.

[0113]

In the plan view of the imaging device 108 in FIG 11, the focus detection is arranged in the first row and first column is able

The photoelectric conversion unit pixel photoelectric a photoelectric conversion unit Pα1 is divided by the separation unit 312 and the shielding portion 335

It is separated into conversion unit Pγ1_1. Center of the photoelectric conversion unit Pα1 small area relatively,

It is deviated in deviation amount of the first-x direction relative to the center pixel.

[0114]

(A) is, is a light distribution diagram of pixels which are arranged in the first row and first column of the image sensor 108 FIG 12

That. If there is no manufacturing error of the image sensor 108, receiving the distribution diagram in Figure 12, taking lens 2

Shows a receivable light quantity distribution on the pupil 00. In the figure, the light and shade of the black and white shows a receivable amount of light

It has a white area is higher amount of light received. In addition, a light-receiving area is not a circular

, Because they port径蝕by lens frame of the imaging lens 200 has occurred.

[0115]

The photoelectric conversion unit Pα1 of pixels which are arranged in the first row and first column of the imaging device 108, imaging lens 20

You are in the area capable of receiving Sα1 on the pupil of 0. On the other hand, the photoelectric conversion unit Pγ1_1, shot level

You are in the area capable of receiving Sγ1_1 on the pupil of the lens 200. In the figure, of the imaging lens 200

Light-receiving amount of the position of xα1 distance is lower in the + x direction from the optical axis (the intersection of the figure x-y-axis)

Region that is not by separating section 312 and the light blocking unit 335 divides the photoelectric conversion unit.

[0116]

Further, in the plan view of the imaging device 108 of FIG 11, the focus detection is arranged in the first row and first column

A focus detection pixels that can be paired against possible pixel position adjacent in the oblique direction (in the figure, two lines

And is disposed in the second column). The focus detection pixels that can be paired, the minute and the light-shielding portion 335 as well

It is separated into the photoelectric conversion unit Pγ1_2 and photoelectric conversion unit Pβ1 is divided with a release section 312. Relative

Center of the photoelectric conversion unit Pβ1 small area in basis, the above-described first in the + x direction with respect to the center pixel

I have excursion in the amount of deflection.

[0117]

The (b), is receiving distribution diagram of pixels which are arranged in the second row and second column of the image sensor 108 FIG 12

. Drawing, shading of monochrome shows a receivable amount, a white region has a higher amount of light received
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That.

[0118]

The photoelectric conversion unit Pβ1 of pixels which are arranged in the second row and second column of the imaging device 108, imaging lens 20

You are in the area capable of receiving Sβ1 on the pupil of 0. On the other hand, the photoelectric conversion unit Pγ1_2, shot level

You are in the area capable of receiving Sγ1_2 on the pupil of the lens 200. In the figure, of the imaging lens 200

Received light quantity of the position of the xβ1 distance is lower in the-x direction from the optical axis (intersection in the figure x-y-axis)

Region that is not by separating section 312 and the light-shielding portion 335 separates the photoelectric conversion unit.

[0119]

In the plan view of the imaging device 108 in FIG 11, the line in the four adjacent pixels in the direction-y further (figure

The line 5), the focus position of the separation unit 312 and the light-shielding portion 335 divides the photoelectric conversion unit is different

Detectable pixels are arranged. Photoelectric pixel capable of focus detection which are arranged in one row five rows

Conversion unit, the photoelectric conversion unit Pγ and photoelectric conversion unit Pα2 is divided by the separation unit 312 and the light-shielding portion 335

It is separated into 2_1. Center of the photoelectric conversion unit Pα2 small area relatively, the center pixel

It is deviated in deviation amount of a second different from the deviation amount of the first 1-x direction against.

[0120]

For (c), is receiving distribution diagram of pixels which are arranged in one column 5 line 108 imaging device 12

. Drawing, shading of monochrome shows a receivable amount, a white region has a higher amount of light received

That. The photoelectric conversion unit Pα2 of pixels which are arranged in one row five rows of the image sensor 108, imaging lens 2

You are in the area capable of receiving Sα2 on the pupil 00. On the other hand, the photoelectric conversion unit Pγ2_1, shot

You are in the area capable of receiving Sγ2_1 on the pupil of the lens 200. In the figure, the imaging lens 200

Light-receiving amount of the position of xα2 distance is lowered in the + x direction (in the figure the intersection x-y-axis) of the optical axis

regions are is not by separating section 312 and the light blocking unit 335 divides the photoelectric conversion unit.

[0121]

Further, in the plan view of the imaging device 108 of FIG 11, the focus detection is arranged in one row five rows

A focus detection pixels that can be paired for any possible pixel positions adjacent in the oblique direction (in the figure, six rows

And is disposed in the second column). The focus detection pixels that can be paired, the minute and the light-shielding portion 335 as well

It is separated into the photoelectric conversion unit Pγ2_2 and photoelectric conversion unit Pβ2 is divided with a release section 312. Relative

Center of the photoelectric conversion unit Pβ2 small area in basis, the above-described second to the + x direction with respect to the center pixel

I have excursion in the amount of deflection.

[0122]

And (d), is a light distribution diagram of pixels arranged in the second column six rows of the image sensor 108 FIG 12

That. Drawing, shading of monochrome shows a receivable amount, white areas becomes higher amount of light received

Are. The photoelectric conversion unit Pβ2 of pixels arranged in the second column six rows of the image sensor 108, the imaging lens

You are in the area capable of receiving Sβ2 on the pupil of 200. On the other hand, the photoelectric conversion unit Pγ2_2 is, Aerial View

You are in the area capable of receiving Sγ2_2 on the pupil of the lens shadow 200. In the figure, the imaging lens 20

Received light quantity of the position of the xβ2 distance is lower in the-x direction from (intersection in the figure x-y-axis) optical axis of 0

Region has is not by separating section 312 and the light blocking unit 335 divides the photoelectric conversion unit.

[0123]

In the plan view of the imaging device 108 in FIG 11, the line in the four adjacent pixels in the direction-y further (figure

The line 9), the focus position of the separation unit 312 and the light-shielding portion 335 divides the photoelectric conversion unit is different

Detectable pixels are arranged. Photoelectric pixel capable of focus detection which is disposed in the first column 9 row

Conversion unit, the photoelectric conversion unit Pγ and photoelectric conversion unit Pα3 is divided by the separation unit 312 and the light-shielding portion 335

It is separated into 3_1. Center of the photoelectric conversion unit Pα3 small area relatively, the center pixel

It is deviated in deviation amount of a third different from the deviation amount of the first and second 1-x direction against.

[0124]

(E) is, is a light distribution diagram of pixels which are arranged in one column line of the image sensor 9 108 12

That. Drawing, shading of monochrome shows a receivable amount, white areas becomes higher amount of light received

Are. The photoelectric conversion unit Pα3 of pixels which are arranged in one column line 9 of the imaging device 108, imaging lens

You are in the area capable of receiving Sα3 on the pupil of 200. On the other hand, the photoelectric conversion unit Pγ3_1 is, Aerial View

You are in the area capable of receiving Sγ3_1 on the pupil of the lens shadow 200. In the figure, the imaging lens 20
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Received light quantity of the position of the xα3 distance is lower in the + x direction from (intersection in the figure x-y-axis) optical axis of 0

Region has is not by separating section 312 and the light blocking unit 335 divides the photoelectric conversion unit.

[0125]

Further, in the plan view of the imaging device 108 of FIG 11, the focus detection which is disposed in the first column 9 row

Position adjacent in the oblique direction focus detection pixels that can be paired for any possible pixel (figure 10

And is disposed in the second column) line. The focus detection pixels that can be paired, the light-shielding portion 335 as well

It is separated into the photoelectric conversion unit Pγ3_2 and photoelectric conversion unit Pβ3 is divided by the separation unit 312. Phase

Center of the photoelectric conversion unit Pβ3 small area in pairs basis, first described above in the + x direction with respect to the center pixel

I have excursion in the amount of deviation 3.

[0126]

(F) is a light distribution diagram of pixels arranged in the second column 10 rows of the image sensor 108 FIG 12

Some. Drawing, shading of monochrome shows a receivable amount, white region becomes higher amount of light received

Are. The photoelectric conversion unit Pβ3 of pixels arranged in the second column 10 rows of the image sensor 108, photographed level

You are in the area capable of receiving Sβ3 on the pupil of the lens 200. On the other hand, the photoelectric conversion unit is Pγ3_2

, It is the light receiving area can Sγ3_2 on the pupil of the imaging lens 200. In the figure, the photographic lens

Received light quantity of the position of the xβ3 distance is low in the-x direction from (intersection in the figure x-y-axis) optical axis of 200

The area marked is, A is due to the separation unit 312 and the light-shielding portion 335 divides the photoelectric conversion unit

That.

[0127]

In addition, a focus detection pixels that can be with a photoelectric conversion unit Pα1 (1 row 11 1 row) + x side

A focus detectable pixels having a photoelectric conversion portion Pα1 a similar position adjacent four pixels cycle counter

Are disposed.

[0128]

Similarly, the (second row and second column in Figure 11) a focus detectable pixels having a photoelectric conversion unit Pβ1 + x

A focus detectable pixels having a photoelectric conversion portion Pβ1 a similar position adjacent four pixels cycle direction

But it is disposed.

[0129]

Iα1 line image that is generated by the pixel unit having a photoelectric conversion unit Pα1, (a) is a photoelectric Figure 13

Shows a line image Iβ1 generated by pixel group having a conversion unit Pβ1. Photographing lens 20

When detecting a focus state of 0, the focus detection photoelectric conversion part and Pα1 of the pixel group capable of focus detection

Output outputs a signal from the photoelectric conversion portion Pβ1 of possible pixel group.

[0130]

Further, the focus detectable pixels having a photoelectric conversion portion Pα2 (1 column 5 line 11 in) + x side

A focus detectable pixels having a photoelectric conversion portion Pα2 a similar position adjacent four pixels cycle counter

Are disposed.

[0131]

Similarly, the (second column 6 lines in FIG 11) a focus detectable pixels having a photoelectric conversion unit Pβ2 + x

A focus detectable pixels having a photoelectric conversion portion Pβ2 a similar position adjacent four pixels cycle direction

But it is disposed.

[0132]

Iα2 line image that is generated by the pixel unit having a photoelectric conversion unit Pα2, (b), the photoelectric Figure 13

Shows a line image Iβ2 generated by pixel group having a conversion unit Pβ2. Photographing lens 20

When detecting a focus state of 0, the focus detection photoelectric conversion part and Pα2 of the pixel group capable of focus detection

Output outputs a signal from the photoelectric conversion portion Pβ2 of possible pixel group.

[0133]

Further, the focus detectable pixels having a photoelectric conversion portion of the Pα3 (first column 11 in line 9) + x side

A focus detectable pixels having a photoelectric conversion portion Pα3 a similar position adjacent four pixels cycle counter

Are disposed.

[0134]

Similarly, the (second column 10 row 11 in) a focus detectable pixels having a photoelectric conversion unit Pβ3 +
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A focus detectable fraction having a photoelectric conversion portion Pβ3 a similar position adjacent four pixels in the x-direction cycle

Element is provided.

[0135]

Iα3 line image that is generated by the pixel unit having a photoelectric conversion unit Pα3, (c), the photoelectric Figure 13

Shows a line image Iβ3 generated by pixel group having a conversion unit Pβ3. Photographing lens 20

When detecting a focus state of 0, the focus detection photoelectric conversion part and Pα3 of the pixel group capable of focus detection

Output outputs a signal from the photoelectric conversion portion Pβ3 of possible pixel group.

[0136]

Here, as is apparent from the light intensity distribution diagram of (f) and 12 (e) 12, photoelectric conversion

Pupil area Sβ3 a receivable by the photoelectric conversion portion Pβ3 the pupil area Sα3 a receivable in the換部Pα3

It is very different. Therefore, ray image generated by the pixel unit having a photoelectric conversion unit Pα3

Iβ3 line image that is generated by the pixel unit having a photoelectric conversion unit and Pβ3 Iα3 large different output

Has become. As a result, the focus detection that is generated by the pixel unit having a photoelectric conversion unit Pα3

Correlation of the image of the focus detection that is generated by the pixel unit having a photoelectric conversion unit and the image for Pβ3 low

The photoelectric conversion unit Pβ3 an output corresponding to the pixel unit having a photoelectric conversion unit Pα3 fried, in the present exemplary embodiment

Output of the pixel group having not used the focus detection.

[0137]

As described above, when detecting the focus state of the photographing lens 200, a focus detection pixel groups can

The output of image pairs that are generated and, using the signal of only the photoelectric conversion unit narrow areas of relatively

Detection is performed when the difference is small. On the other hand, when taking the image of normal division is a photoelectric conversion unit

The output of the photoelectric conversion portion of the first pixel that is not, the two pixels of the second photoelectric conversion portion is divided

Output obtained by adding the photoelectric conversion unit is read.
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[Figure 2]
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