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(57) ABSTRACT 

An output level difference in the case of using a joint line as 
a boundary, a bright line, a black bar, or the like is sup 
pressed. A solid-state image pick-up apparatus in Which, on 
a substrate having a plurality of photoelectric converting 
areas (photodiodes), a solid-state image pick-up elernent 
provided With at least one pattern layer formed by divisional 
exposure and a lens for introducing light into the plurality of 
photoelectric converting areas of the solid-state image pick 
up element are formed. By setting a center of an optical axis 
of the lens to an approximate joint position betWeen the 
pattern layers Where the pattern layers have been joined by 
the divisional exposure, the output level difference of a pixel 
output of the solid-state image pick-up element on the right 
and left sides of the joint position is suppressed. 
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IMAGE PICK-UP APPARATUS AND IMAGE 
PICK-UP SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to an image pick-up appara 
tus. More particularly, the invention relates to an image 
pick-up apparatus in Which, on a substrate having a plurality 
of photoelectric converting areas, a solid-state image pick 
up element provided With at least one pattern layer formed 
by divisional exposure and a lens for inputting light into the 
plurality of photoelectric converting areas of the solid-state 
image pick-up element are formed and to an image pick-up 
system. 

[0003] 2. Related Background Art 

[0004] When a ?ne pattern has to be formed over a large 
area, for example, When a large-siZed solid-state image 
pick-up apparatus is formed, a technique called a divisional 
exposing technique is used for exposing a pattern of a large 
area. As an example of such a technique, Japanese Patent 
Application Laid-Open No. H05-006849 (corresponding to 
US. Pat. Nos. 5,561,317 and 5,731,131) can be mentioned. 
FIG. 8 is a diagram for explaining the case Where an image 
pick-up element of a siZe larger than an exposure area of a 
reduction projecting apparatus is divided into halves and 
exposed. FIG. 9 is a diagram shoWing a schematic con 
struction of the reduction projecting apparatus. 

[0005] In FIG. 8, reference numeral 103 denotes an image 
pick-up element of a siZe larger than the exposure area of the 
reduction projecting apparatus; 104 an effective pixel area 
(pixel area used as data to actually form an image excluding 
an optical black pixel area or the like); 105R an exposure 
area of a right reticule; and 105L an exposure area of a left 
reticule. The image pick-up element 103 is formed by 
joining the exposure areas 105R and 105L and divisionally 
exposing them. In the diagram, a joint line at a joint position 
of the solid-state image pick-up element (boundary line 
Where patterns are joined in an overlapped portion of the 
exposure area 105R of the right reticule and the exposure 
area 105L of the left reticule) is shoWn. 

[0006] In the reduction projecting apparatus shoWn in 
FIG. 9, light from a light source 230 passes through a 
condenser lens 240, a reticule 250, and a projection lens 260 
and is projected as pattern light onto a Wafer 220 on a stage 
200 through a pattern 251 formed on the reticule 250, so that 
an image pick-up element chip 210 is formed. The stage 200 
is movable in the X-Y directions. The divisional exposure is 
executed by exchanging the reticule and moving the stage 
200. Although the case of the 2-divisional exposure has been 
explained here, there is also a case Where 3-divisional 
exposure or 6-divisional exposure is executed. 

[0007] On assembling the solid-state image pick-up ele 
ment 103 into a solid-state image pick-up apparatus 310 
such as a still camera or the like as shoWn in FIG. 10, if a 
center of an optical axis of a lens 300 of the still camera does 
not fall on the joint line at the joint position of the solid-state 
image pick-up element (boundary line Where the patterns are 
joined in the overlapped portion of the exposure area 105R 
of the right reticule and the exposure area 105L of the left 
reticule as shoWn in FIG. 8) but is arranged in the position 
spaced from the joint line as shoWn in FIG. 11, the folloWing 
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problem occurs: that is, an output level difference, a bright 
line, a black bar, or the like is liable to be conspicuous in the 
right or left portions of the joint line. Details of such a 
problem Will be explained in the description of the inven 
tion. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the invention to provide a solid 
state image pick-up apparatus in Which, on a substrate 
having a plurality of photoelectric converting areas, a solid 
state image pick-up element provided With at least one 
pattern layer formed by divisional exposure and a lens for 
introducing light into the plurality of photoelectric convert 
ing areas of the solid-state image pick-up element are 
formed, Wherein a center of an optical axis of the lens is set 
onto an approximate joint line of a joint position Where the 
pattern layers have been joined by the divisional exposure of 
the pattern layer. 

[0009] As shoWn in FIG. 15, the joint position denotes a 
position Where by synthesis of a pattern 1001R‘ of a ?rst 
reticule 250R and a pattern 1001L‘ of a second reticule 
250L, a pattern 1001R formed on the substrate (pattern 
formed by reduction-projecting the pattern 1001R‘ on the 
reticule) and a pattern 1001L formed on the substrate 
(pattern formed by reduction-projecting the pattern 1001L‘ 
on the reticule) are joined. The joint line denotes a boundary 
line Where the patterns 1001R and 1001L are joined. The 
joint line is not necessarily a straight line. If they are not 
joined in edge portions of the patterns 1001L‘ and 1001R‘ on 
the reticules but are joined so as to have an overlapped 
portion, the joint line denotes such an overlapped portion. 

[0010] Other features and advantages of the present inven 
tion Will be apparent from the folloWing description taken in 
conjunction With the accompanying draWings, in Which like 
reference characters designate the same or similar parts 
throughout the ?gures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a diagram shoWing a layout of a lens and 
an image pick-up element in the ?rst embodiment; 

[0012] FIG. 2 is a diagram shoWing a layout of a lens and 
an image pick-up element in the second embodiment; 

[0013] FIG. 3 is a diagram shoWing a principle of the third 
embodiment; 

[0014] FIG. 4 is a diagram shoWing the principle of the 
third embodiment; 

[0015] FIG. 5 is a plan vieW of a pixel in the fourth 
embodiment; 

[0016] FIG. 6 is a diagram shoWing a layout of a lens and 
an image pick-up element in the fourth embodiment; 

[0017] FIG. 7 is a block diagram shoWing a “still camera” 
as an example of a solid-state image pick-up apparatus of the 
invention; 

[0018] FIG. 8 is a diagram for explaining the case Where 
an image pick-up element of a siZe larger than an exposure 
area of a reduction projecting apparatus is divided into 
halves and exposed; 



US 2005/0174552 A1 

[0019] FIG. 9 is a diagram showing a schematic construc 
tion of the reduction projecting apparatus; 

[0020] FIG. 10 is a diagram showing a constructional 
example of the still camera as a solid-state image pick-up 
apparatus; 

[0021] FIG. 11 is a diagram shoWing the case Where a 
center of an optical axis of a lens of the still camera does not 
fall on a joint line of a joint position of a solid-state image 
pick-up element but the center of the optical axis is arranged 
in a position spaced from the joint line; 

[0022] FIG. 12 is a diagram for explaining a difference 
betWeen the case Where the joint position of the solid-state 
image pick-up element passes through a part of the center of 
the optical axis and the case Where it does not pass; 

[0023] FIG. 13 is a diagram shoWing a state of a light 
beam incident in a pixel When exposure can be performed 
Without any displacement to the right or left at the time of 
divisional exposure; 

[0024] FIG. 14 is a diagram shoWing a state of a light 
beam incident in a pixel exposed With occurrence of the 
displacement to the right or left at the time of the divisional 
exposure; and 

[0025] FIG. 15 is a diagram for explaining joint that is 
performed by the divisional exposure. 

[0026] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
embodiments of the invention and, together With the 
description, serve to explain the principles of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] The invention Will be described hereinbeloW. As 
shoWn in FIG. 12, When a pixel P1 (of the solid-state image 
pick-up apparatus) locating at the center of the optical axis 
of a lens for converging the light onto the solid-state image 
pick-up element 103 and a pixel P2 (of the solid-state image 
pick-up apparatus) existing at a position spaced from the 
center of the optical axis of the lens are considered, as shoWn 
in FIG. 13 as a cross sectional vieW taken along the line 
13-13 in FIG. 12, as for a main light beam incident in the 
pixel, the light enters perpendicularly (shoWn by arroWs of 
solid lines in the diagram) the pixel P1 and the light enters 
the pixel P2 in the direction that is inclined from the 
perpendicular direction (shoWn by arroWs of broken lines in 
the diagram) by the convergence through the lens as com 
pared With the case of the pixel P1. 

[0028] Therefore, When the solid-state image pick-up 
apparatus is formed by the divisional exposure, if the joint 
line of the solid-state image pick-up apparatus is located at 
the center of the optical axis of the lens, the light beam enters 
perpendicularly the pixel P1 Which falls on the joint line and 
enters a PN junction area. On the other hand, if the joint line 
of the solid-state image pick-up apparatus is spaced from the 
center of the optical axis of the lens, the light beam enters 
the pixel P2 existing on the joint line in the direction inclined 
from the perpendicular direction. 

[0029] If the exposure could be performed Without any 
displacement to the right or left at the time of the divisional 
exposure, as shoWn in FIG. 13, even if the joint line of the 
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solid-state image pick-up apparatus, exists at the center of 
the optical axis of the lens and the light beam enters 
perpendicularly (shoWn by the arroWs of the solid lines in 
the diagram) the PN junction area, or even if the joint line 
of the solid-state image pick-up apparatus is spaced from the 
center of the optical axis of the lens and the light beam enters 
the PN junction area in the oblique direction (shoWn by the 
arroWs of the broken lines in the diagram), the light can enter 
the PN junction area Without being obstructed by Wiring 
patterns 102R and 102L. HoWever, When the displacement 
to the right or left at the time of the divisional exposure of 
the Wiring pattern 102 (102R, 102L) occurs and the Wiring 
pattern 102R exposed by the right leticule is displaced to the 
left in the diagram, as shoWn in FIG. 14, if the joint line of 
the solid-state image pick-up apparatus exists at the center of 
the optical axis of the lens and the light beam enters 
perpendicularly (shoWn by arroWs of solid lines in the 
diagram) the PN junction area, the light can enter the PN 
junction area Without being obstructed by the Wiring patterns 
102R and 102L. HoWever, if the joint line of the solid-state 
image pick-up apparatus is spaced from the center of the 
optical axis of the lens and the light beam enters the PN 
junction area in the oblique direction (shoWn by arroWs of 
broken lines in the diagram), a part of the light is obstructed 
by the Wiring pattern 102R and cannot enter the PN junction 
area. 

[0030] Therefore, even When the displacement to the right 
or left at the time of the divisional exposure occurs, if the 
joint line of the solid-state image pick-up apparatus coin 
cides With the approximate center of the optical axis of the 
lens, a change in incident light amount is small betWeen the 
right and left sides of the joint position, so that the output 
level difference in the case of using the joint position as a 
boundary, the bright line, the black bar, or the like can be 
suppressed. 
[0031] Even if the joint position of the solid-state image 
pick-up apparatus is not made to perfectly coincide With the 
center of the optical axis of the lens and the output level 
difference occurs at the joint position, the output level 
difference of such a degree that it cannot be visually con 
?rmed in the image reproduced by the solid-state image 
pick-up element can be permitted. Therefore, if the output 
level difference lies Within an alloWable range, the joint 
position of the solid-state image pick-up apparatus and the 
center of the optical axis of the lens can be spaced from each 
other. A Wording “the center of the optical axis of the lens 
is set onto the approximate joint position Where the pattern 
layers Were joined by the divisional exposure” also incor 
porates the case Where the joint position of the solid-state 
image pick-up apparatus and the center of the optical axis of 
the lens are spaced from each other in the range Where the 
output level difference is alloWable. For example, according 
to experiments by the inventors et al. of the present inven 
tion, the output level difference cannot be visually con?rmed 
in a range Where the output level difference at the joint 
position does not exceed 1% of an output value at that time 
and, in this range, the joint position of the solid-state image 
pick-up apparatus and the center of the optical axis of the 
lens can be spaced from each other. According to experi 
ments by the inventors et al. of the present invention, it has 
been found that a distance betWeen the joint position and the 
center of the optical axis in the range Where the output level 
difference does not exceed 1% is equal to, for example, 50 
mm and to 13.6 mm When a lens of an F value of 1.8 is used. 
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In the case of a lens Whose F value is larger than at least 1.8, 
it is desirable that the joint position coincides With the center 
of the optical axis in such a range. 

[0032] Embodiments of the invention Will be described in 
detail hereinbeloW With reference to the draWings. 

[0033] The invention relates to an image pick-up appara 
tus in Which an image pick-up element and a lens for 
converging the light onto the image pick-up element are 
provided or a mount to arrange the lens in a position 
speci?ed by the invention is equipped for an apparatus main 
body. Speci?cally speaking, a still camera, a video camera, 
or the like can be mentioned. The still camera as shoWn in 
FIG. 10 Will be described as an example here. 

Embodiment 1 

[0034] FIG. 1 is a diagram shoWing a layout of a lens and 
an image pick-up element in the ?rst embodiment of an 
image pick-up apparatus of the invention. 

[0035] In FIG. 1, reference numeral 103 denotes the 
image pick-up element in Which at least one Wiring layer or 
an impurity injection area of a Wafer has been formed by the 
divisional exposure; 104 the effective pixel area (pixel area 
used as data to actually form an image excluding an optical 
black pixel area or the like); 107 a center of the effective 
pixel area; 105R the exposure range of the right reticule; and 
105L the exposure range of the left reticule. The joining 
operation is executed in an overlapped portion of the expo 
sure ranges 105R and 105L. In the embodiment, a layer 
Where the divisional exposure is executed is assumed to be 
a Wiring layer. As examples of the Wiring layers, in a 
construction of a solid-state image pick-up element having 
a reset transistor, an amplifying transistor, and a selecting 
transistor every pixel, a controlling Wiring, an output Wiring, 
and the like of each transistor can be given. Such Wirings can 
be also allocated to a plurality of Wiring layers. For example, 
the controlling Wiring of each transistor is allocated as a ?rst 
layer, the output Wiring is allocated as a second layer, and 
both layers are formed by the divisional exposure. The 
exposure to form contact holes and through holes for alloW 
ing the Wiring layers to be come into contact With each other 
or alloWing the substrate and the Wirings to be come into 
contact With each other is also executed by the divisional 
exposure. Since those layers exert a large in?uence on the 
realiZation of ?neness of the pixel and a large aperture ratio, 
it is preferable to form a ?ne pattern by the divisional 
exposure. 

[0036] The lens 300 and the image pick-up element 103 
are arranged so that the center of the optical axis of the lens 
300 (crossing point of an alternate long and short dash line 
Which crosses) is set onto the joint line of the joint position 
of the image pick-up element 103. Reference numeral 106 
denotes a center of a chip. As already described above, by 
arranging the lens 300 and the image pick-up element 103 so 
that the center of the optical axis of the lens 300 (crossing 
point of an alternate long and short dash line Which crosses) 
is set onto the joint line of the image pick-up element 103, 
even if the displacement to the right or left at the time of the 
divisional exposure occurs, When the joint line of the solid 
state image pick-up apparatus coincides With the approxi 
mate center of the optical axis of the lens, a change in the 
light beam Which enters a PN junction area 101 is small, so 
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that the output level difference in the case of using the joint 
line as a boundary, the bright line, the black bar, or the like 
can be suppressed. 

[0037] For example, since the joint position can be rec 
ogniZed as coordinates on the chip at the designing stage, to 
actually alloW the joint position to coincide With the center 
of the optical axis, When the chip is assembled into the 
camera, it is preferable to position the chip and the lens on 
the basis of those coordinates and alloW the center of the 
optical axis to coincide With the joint position. 

Embodiment 2 

[0038] FIG. 2 is a diagram shoWing a layout of a lens and 
an image pick-up element in the second embodiment of an 
image pick-up apparatus of the invention. Substantially the 
same component elements as those shoWn in FIG. 1 are 
designated by the same reference numerals and their detailed 
description is omitted here. 

[0039] In the second embodiment, reference numeral 106 
denotes the center of the chip and the chip and the lens are 
arranged so that the center 107 of the effective pixel area and 
the center of the optical axis of the lens 300 of the image 
pick-up element overlap on the joint line. By arranging the 
chip and the lens so that the center of the optical axis of the 
lens 300 coincides With the center of the effective pixel area 
104 of the image pick-up element 103, in addition to an 
effect described in the embodiment 1, such an effect that 
since the effective pixel area is arranged at the center of an 
image circle (range Where an image of the light passing 
through the lens is formed at the position of a sensor surface) 
of the lens 300, the image circle can be effectively used is 
obtained. 

Embodiment 3 

[0040] FIG. 3 is a diagram for explaining the third 
embodiment of an image pick-up apparatus of the invention. 
FIG. 4 is a diagram shoWing a layout of a lens and an image 
pick-up element in the third embodiment of an image 
pick-up apparatus of the invention. Substantially the same 
component elements in FIGS. 3 and 4 are designated by the 
same reference numerals and Will be explained. 

[0041] The output level difference Which is caused by 
mask displacement of the Wiring pattern 102 formed by the 
exposure in a joined fashion can be avoided to a certain 
degree as shoWn in FIG. 3 by narroWing a light shielding 
layer 110 as an upper layer of the Wiring pattern 102 so as 
to have a margin of the light shielding layer 110. In FIG. 3, 
the joint position shoWs the joint position betWeen the 
Wiring patterns. Since an amount of the incident light beam 
is limited by the light shielding layer 110 by narroWing the 
light shielding layer 110 as shoWn in FIG. 3, even if the 
Wiring patterns 102R exposed by the right leticule are 
displaced to the left, its in?uence is small. HoWever, in the 
case Where the layers over the light shielding layer are 
formed by the exposure in a joined fashion, it is dif?cult to 
avoid the joint displacement by the process for narroWing 
the light shielding layer 110. 

[0042] In the embodiment, the joint position in the layers 
over the light shielding layer is made to coincide With the 
center of the optical axis of the lens. As layers over the light 
shielding layer, for example, a micro lens layer (?rst lens 
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layer) and an inner lens layer (second lens layer) can be 
given. The inner lens layer is a lens layer Which is arranged 
under the micro lens layer. For example, the micro lens layer 
is formed by patterning a resin and the inner lens layer is 
obtained by patterning a layer of SiN or the like. The 
exposure upon the above patterning is executed by the 
divisional exposure. 

[0043] As shoWn in FIG. 4, the displacement betWeen the 
right and left patterns is caused When the joint position at the 
time of the divisional exposure of micro lens layers 111 is 
used as a boundary. When the micro lens layer exposed by 
the right reticule is noW displaced to the left in the diagram, 
as shoWn in FIG. 4, if the joint position betWeen the micro 
lens layers exists at the center of the optical axis of the lens 
and the light beam enters perpendicularly (shoWn by arroWs 
of solid lines in FIG. 4) the PN junction area, the light can 
be converged into the PN junction area even by the micro 
lens layers With the positional displacement. HoWever, if the 
joint line betWeen the micro lens layers is spaced from the 
center of the optical axis of the lens and the light beam enters 
the PN junction area in the oblique direction (shoWn by 
arroWs of broken lines in the diagram), a part of the light 
cannot be converged into the PN junction area by the micro 
lens layer displaced to the left (micro lens layer of the right 
side in FIG. 4). 

[0044] Therefore, even When the displacement to the right 
or left at the time of divisional exposure occurs, if the joint 
position betWeen the micro lens layers coincides With the 
approximate center of the optical axis of the lens, a change 
in light beam converging state is small and the output level 
difference in the case of using the joint position as a 
boundary, the bright line, the black bar, or the like can be 
suppressed. Therefore, for example, it is possible to con 
struct in such a manner that, by dividing it into three or more 
portions, the ?ner divisional exposure is performed to the 
Wiring layers Which exist under the light shielding layer and 
in Which high ?neness is required and the 2-divisional 
exposure is performed to the micro lens layers Which exist 
over the light shielding layer, thereby alloWing the joint 
position to coincide With the center of the optical axis of the 
lens. In this case, the joint position does not alWays coincide 
With the center of the optical axis With respect to the Wiring 
layers. This is true of the inner lens layers. 

Embodiment 4 

[0045] FIG. 5 is a plan vieW of a pixel in the fourth 
embodiment of an image pick-up apparatus of the invention 
and FIG. 6 is a diagram shoWing a layout of an image 
pick-up element. Substantially the same component ele 
ments in FIGS. 5 and 6 are designated by the same 
reference numerals and Will be explained. 

[0046] Layer patterns Which are arranged in parallel With 
the joint line remarkably exert an in?uence of a sensitivity 
deviation as compared With layer patterns Which are per 
pendicularly arranged. For example, as shoWn in FIGS. 5 
and 6, if the Wiring pattern 102R Which is in parallel With 
the joint line and has been exposed by the right reticule is 
displaced to the left, a part of the main light beam Which has 
been re?ected by the Wiring pattern 102R and is incident in 
the pixel spaced from the center of the optical axis does not 
enter the PN junction area 101. HoWever, the in?uence on 
the Wiring patterns Which are perpendicularly arranged is 
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small and a ratio of such an in?uence to causes of the 
sensitivity deviation of the pixel is small. 

[0047] In the embodiment 4, therefore, the joint line 
betWeen, for example, the Wiring patterns Which are 
arranged in parallel With the joint line is alloWed to coincide 
With the approximate center of the optical axis of the lens. 

[0048] FIG. 7 is a block diagram shoWing a “still camera” 
as an example of a solid-state image pick-up apparatus of the 
invention. 

[0049] In FIG. 7, reference numeral 1 denotes a barrier 
functioning as a device to protect the lens and as a main 
sWitch; 2 a lens for forming an optical image of an object 
onto a solid-state image pick-up element 4; 3 a diaphragm 
for varying an amount of light passing through the lens 2; 4 
the solid-state image pick-up element for fetching the object 
Whose image has been formed by the lens 2 as an image 
signal; 6 an A/D converter for converting the analog image 
signal that is outputted from the solid-state image pick-up 
element 4 into a digital signal; 7 a signal processing unit for 
executing various correcting processes to the image data 
outputted from the A/D converter 6 or compressing it; 8 a 
timing generator for generating various timing signals to the 
solid-state image pick-up element 4, a circuit 5 for process 
ing the image pick-up signal; the A/D converter 6, and the 
signal processing unit 7; 9 a unit controlling Whole structure 
and arithmetic operation for controlling various arithmetic 
operations and the Whole still video camera; 10 a memory 
for temporarily storing the image data; 11 an interface (I/F) 
unit controlling recording medium for recording or reading 
out the image data onto/from the recording medium; 12 a 
detachable recording medium such as a semiconductor 
memory or the like for recording or reading out the image 
data; and 13 an external I/F unit for communicating With an 
external computer or the like. As a construction of the image 
pick-up apparatus, a construction in Which the lens is 
integrated and a positional relation among those component 
elements including the lens is speci?ed in the invention can 
be used, or a construction having a mount for arranging a 
lens for exchange so as to obtain the positional relation 
speci?ed in the invention can be also used. Speci?cally 
speaking, such a mount is provided as a member for con 
necting the lens to the solid-state image pick-up apparatus 
310 in FIG. 10. 

[0050] The operation of the still video camera upon pho 
tographing in the above construction Will noW be described. 

[0051] When the barrier 1 is opened, a main poWer source 
is turned on. A poWer source of a control system is subse 
quently turned on. Further, a poWer source of an image 
pick-up system circuit such as an A/D converter 6 and the 
like is turned on. 

[0052] To subsequently control an exposure amount, the 
unit controlling Whole structure and arithmetic operation 9 
opens the diaphragm 3. The signal outputted from the 
solid-state image pick-up element 4 is converted into the 
A/D converter 6 and, thereafter, inputted to the signal 
processing unit 7. The arithmetic operation of the exposure 
is executed by the unit controlling Whole structure and 
arithmetic operation 9 on the basis of the data. 

[0053] The brightness is discriminated on the basis of a 
result of the photometric operation. The unit controlling 
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Whole structure and arithmetic operation 9 controls the 
diaphragm 3 in accordance With a discrimination result. 

[0054] Subsequently, high frequency components are 
extracted and an arithmetic operation of a distance to the 
object is executed by the unit controlling Whole structure 
and arithmetic operation 9 on the basis of the signal out 
putted from the solid-state image pick-up element 4. After 
that, the lens is driven and Whether or not an in-focus state 
has been obtained is discriminated. If it is determined that 
the in-focus state is not obtained, the lens is driven again and 
the photometric operation is executed. 

[0055] After the in-focus state is con?rmed, the main 
exposure is started. After completion of the exposure, the 
image signal outputted from the signal outputted from the 
solid-state image pick-up element 4 is A/D converted by the 
A/D converter 6. The converted digital signal passes through 
the signal processing unit 7 and Written into the memory 10 
by the unit controlling Whole structure and arithmetic opera 
tion 9. After that, the data stored in the memory 10 passes 
through the UP unit controlling recording medium 11 under 
the control of the unit controlling Whole structure and 
arithmetic operation 9 and is recorded onto the detachable 
recording medium 12 such as a semiconductor memory or 
the like. It is also possible to construct in such a manner that 
the data passes through the external I/F unit 13 and is 
directly inputted to a computer or the like and the image is 
modi?ed. 

[0056] This application claims priority from Japanese 
Patent Application No. 2004-030814 ?led on Feb. 6, 2004, 
Which is hereby incorporated by reference herein. 

What is claimed is: 
1. An image pick-up apparatus comprising, a solid-state 

image pick-up device comprising at least one pattern layer 
formed by divisional exposure and a lens for condensing 
light into said solid-state image pick-up device, 

Wherein a center of an optical axis of said lens is set to an 
approximate a portion of joint region betWeen said 
pattern layers of said divisional exposure. 
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2. An apparatus according to claim 1, Wherein a center of 
an effective pixel area comprising a plurality of pixels of 
said solid-state image pick-up device is set onto said 
approximate joint region betWeen said pattern layers. 

3. An apparatus according to claim 1, Wherein said 
solid-state image pick-up device has a light shielding layer 
and said pattern layers are provided above said light shield 
ing layer. 

4. An apparatus according to claim 1, Wherein said pattern 
layer is a micro lens layer. 

5. An apparatus according to claim 1, Wherein said pattern 
layer is a layer arranged almost in parallel With said joint 
region. 

6. An image pick-up apparatus comprising a solid-state 
image pick-up device provided With a plurality of pattern 
layers formed by divisional exposure and a lens for con 
densing light into said solid-state image pick-up device, 

Wherein a center of an optical axis of said lens is set to an 
approximate joint region betWeen the ?rst pattern lay 
ers of said divisional exposure and does not coincide 
With a joint region betWeen the second pattern layers. 

7. An apparatus according to claim 6, Wherein said ?rst 
pattern layer is a micro lens layer. 

8. An image pick-up apparatus comprising a solid-state 
image pick-up element provided With at least one pattern 
layer formed by divisional exposure and a mount to ?x a lens 
for introducing light into said plurality of photoelectric 
converting areas of said solid-state image pick-up element 
are formed, 

Wherein a positional relation betWeen said solid-state 
image pick-up element and said mount is predeter 
mined so that a center of an optical axis of said lens is 
set to an approximate joint region betWeen said pattern 
layers of said divisional exposure. 


