
1 3 DEC 2006  *166166* D E S C R I P T I O N  IMAGING APPARATUS AND METHOD
CAPABLE  OF READING OUT A PLURALITY OF REGIONS  5 Technical Field The
present invention relates to an imaging  apparatus and an imaging method,
especially using,  for example, a CMOS sensor in an imaging unit. More 10
particularly, the invention is applicable as a moni- toring apparatus. It
can be also used as a parts  inspection machine for electronic devices such
as a  liquid crystal device and a semiconductor device. Background Art 15
As an imaging apparatus using photoelectric  conversion elements, a CCD
type imaging apparatus  and a CMOS type imaging apparatus -are known. In a
CCD type imaging apparatus, photoelectric conversion  elements are arrayed
two-dimensionally, and imaging 20 signals in field units are read out
therefrom. In  a CMOS type imaging apparatus, on the other hand,  imaging
signals in pixel units can be directly read  out from photoelectric
conversion elements arranged  two-dimensionally. 25 Using such an imaging
apparatus, a monitoring  system or parts inspection system has been
developed.  In a conventional monitoring system or parts inspection
system, imaging signals are read out from the entire 
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surface of the imaging unit, and the imaging signals  are transferred into
a monitor or comparator circuit.  In a monitoring system, the user checks
the image on  the monitor screen. In a parts inspection system, the 5
comparator circuit compares a reference pattern and an  image pattern of
the imaging signal. In the conventional monitoring system or parts
inspection system, since the imaging signal is read  out from the entire
surface of the imaging unit, the. 10 reading time cannot be shortened, and
when the imaging  signal is converted from analog to digital, the data
conversion quantity is a lot of.. Accordingly,. in the  monitoring system,
since the entire screen is always  displayed, local checking of the image
is difficult, 15 and also in the parts inspection system, since the
imaging signal of the entire screen is.processed, it  is hard to inspect at
high speed. Disclosure of Invention It is hence an aspect of the invention
to provide  20 an imaging apparatus and method capable of limiting  imaging
signals obtained from an imaging unit to  signals from arbitrary plural
regions in an imaging  plane, checking local images easily, and processing
signals at high speed. 25 This invention relates to an imaging apparatus  



for use in an inspection machine which inspects the  configuration of
plural parts on a substrate, the 1 3 DEC 2006  3 apparatus comprising: an
imaging region having a  plurality of X-address lines and a plurality of Y-
address lines formed thereon, pixels being formed  near the intersections
of the X-address lines and the 5 Y-address lines, each pixel having an
independent  address, and the imaging region being configured.to  provide
each pixel with a reading address; a Y-register  to select a desired line
out of said plurality of Y- address lines; an X-register to select a
desired line 10 out of said plurality of X-address lines; a sequencer
which provides the X- and Y-registers with address data  for specifying
each pixel in plural parts corresponding  regions that correspond to the
configuration positions  of the plural parts on the substrate within the
imaging  15 region; an address processor which transfers the address data
to the sequencer; and a memory unit  including at least a first memory
section having stored  therein address data for specifying each pixel in
regions corresponding to first plural parts, and a 20 second memory section
having stored therein address  data for specifying each pixel in regions
corresponding  to second plural parts, as the address data to be given  to
the address processor, wherein it is applicable even in the case of
inspecting substrates different in  25 configuration of plural parts on the
substrate. 



Brief Description of Drawings FIG. 1 is an explanatory view showing an
outline 1 3 DEC 2006  4 of a parts inspection system according to the
invention. FIG. 2 is block diagram showing a basic configu- ration
according to the invention in a camera in 5 FIG. 1. FIG. 3 is a diagram
showing an example of setting  of imaging regions in an imaging apparatus
of the  invention. FIG. 4 is a diagram showing an example of the case  10
where imaging regions are set for explaining an example  of operation of
the imaging apparatus of the invention. FIG. 5A to FIG. 5H are time charts
showing timing  signals relating to the Y-direction for reading out
imaging signals from the imaging regions in FIG. 4. 15 FIG. 6A to FIG. 6F
are time charts showing timing  signals relating to the Y-direction for
reading out  imaging signals from the imaging regions in FIG. 4. FIG. 7 is
an explanatory diagram showing an iris  and focus control system in the
imaging apparatus 20 according to the invention. 1 3 DEC 2006  5 FIG. 8 is
a diagram showing another example of  setting of regions for reading out
imaging signals  in the imaging apparatus of the invention. 



FIG. 9 is a diagram showing another example of  5 setting of regions for
reading out imaging signals  in the imaging apparatus of the invention.
Best Mode for Carrying Out the Invention  Referring now to the drawings, an
embodiment of  the present invention will be described detail below. 10
FIG. 1 shows a simplified configuration of a parts  inspection apparatus to
which the invention is applied.  Reference numeral 100 is an inspection
table, and a  carrier board 200 is placed on the top of the inspec- tion
table 100, and this carrier board 200 is free to 15 move in the direction
of arrow Al-A2 in the diagram,  and is automatically controlled by a
control unit (not  shown). Test pieces 301, 302 can be put on the top of
the carrier board 200. A camera 400 is located at a  20 predetermined
position above the inspection table 100. The carrier board 200 can transfer
the test pieces  301 and 302 selectively to the lower part of the  camera
400 and stop. The camera 400 takes the top  of the test piece. 301 or 302,
and outputs an image 25 signal. The image signal is input into, for
example,  a.personal computer 500, and is shown as an image on  a display
501. 1 3 DEC 20Q6  6 Reference numeral 600 is an inspection unit,  which
can provide the camera 400 with a timing signal,  a control signal, address
data and the like. The  



inspection unit 600 can generate address data according 5 to an operation
signal from the personal computer 500.  The inspection unit 600 can receive
an image  signal through the personal computer 500. Receiving an  image
signal, the inspection unit 600 can compare with  reference data, and feed
back the pattern comparison 10 result to the personal computer 500. FIG. 2
is a block diagram showing essential  parts of the camera 400 described
above. The camera  400 comprises an imaging unit 700 and a signal
processing unit 800. The imaging unit 700 has an 15 imaging region 701 in
which plural pixels are arrayed  two-dimensionally, and each pixel has an
independent  address, and a reading address is given to each pixel. Each
pixel is identical in composition, and one  is magnified and shown as pixel
702 enclosed by broken  20 line to show a basic composition. Reference
numeral 730 is a line for resetting provided with a supply  voltage.
Reference numerals 731 and 732 are bus lines  for specifying the address of
the pixel by column and  row. 25 A switch element (for resetting) 705 and a
photo- electric conversion element 706 are connected in  series between a
line 703 and reference potential. An 1 3 DEC 2006  7 output end of the
photoelectric conversion element  706 is connected to input units (gate
electrodes) of a  capacitor 701 and an amplifying element 708 through a  



switch element 707 for sampling. One electrode of the 5 amplifying element
708 is connected to the line 730 as  the power source, and the other
electrode is connected  to one electrode of a switch element (for reading)
709.  The other electrode of the switch element 709 is an  output unit,
which is connected to a bus line 732 as  10 a column bus. When the switch
element 705 is turned on, the  electric charge in the photoelectric
conversion element  706 is discharged and reset. When the switch element
705 is turned off, the photoelectric conversion element 15 706 begins to be
charged depending on the quantity of  light from outside. The charge period
is 'limited at  the point when the switch element 707 for sampling is
turned on. When the switch element 707 for sampling  is changed from OFF to
ON position, a voltage depending 20 on the electric charge collected in the
photoelectric  conversion element 706 is supplied into the  capacitor 701.
When the switch element 709 is turned on at the  reading point, the output
current of the amplifying  25 element 708 flows in the line 732 through the
switch  element 709. That is, in the column bus line 732, a voltage appears
1 n proportion to the electric charge 1 3 DEC 2006  8 collected in the
capacitor 701. In the diagram, the address line is simplified,  



but a Y-address register 711 can specify all Y-lines  in the imaging region
701 individually. Alternatively, 5 an arbitrary Y-line can be specified. An
X-address register 712 controls an analog  multiplexer 713. The analog
multiplexer 713 is  for taking in the output from a line amplifier 714
connected to each X-line. In FIG. 2, line amplifiers 10 14A, 14B are shown
representatively, but actually they  are connected to each X-line. The
analog multiplexer  713 has switch elements 13A, 13B corresponding to the
line amplifiers 14A, 14B. In FIG. 2, the switch  elements 13A, 13B are
shown representatively, but 15 actually they correspond to each line
amplifier. When  the switch elements 13A, 13B are turned on, corre-
sponding X-line signals appear on a common line 13C. When the switch
element 13A or 13B of the analog  multiplexer 713 is turned on by the
X-address register  20 712, the signal on the X-line corresponding to the
switch element 13A or 13B is put into an amplifier 715.  The output signal
of the amplifier 715 is  converted into a digital signal by an
analog-digital  converter (ADC) 716, and _s supplied into a buffer 25 801
in the signal processing unit 800. Data input and  output of the buffer 801
is controlled by a timing  pulse applied to an input terminal 802. The
output 1 3 DEC 2006  9 from the buffer 801 is sent out to an output
terminal  803 as image data. 



Corresponding to the Y-address register 711  and X-address register 712 of
the imaging unit 700,  5 the Y- and X-address data can be set. The Y- and
X-address data can be set by way of a sequencer 720  from the signal
processing unit 800. When the Y- and  X-address data are set, the Y-address
register 711 and X-address register 712 are set in the writing mode.  10
Consequently, the Y-address data and X-address data  are output from the
sequencer 720, and a timing pulse  (writing clock) is given to the
Y-address register 711 and X-address register 712. A method of setting
Y-address data and X-address  15 data is not limited to this explanation,
but various  methods are possible. For example, plural stages of address
registers are prepared in the Y-address  register 711, and address data is
preliminarily latched  in one Y-address register (for presetting), and when
20 this address data is needed, it is transferred in batch  to the other
Y-address register (for operation). :n  this case, the reading address can
be changed in a  short time. The sequencer 720 not only writes and reads
25 each address data of the Y-address register 711 and  X-address register
712, but also outputs the timing  pulse of each part in the imaging unit
700. For 13 DEC 2006:  10 example, there are a reset pulse for giving to
the  pixel, a sampling pulse, and a reading timing pulse.  



Further, the sequencer 720 also outputs a clock and a  timing pulse to the
analog-digital converter (ADC) 716. 5 The signal processing unit 800 has
address control  means for arbitrarily controlling the address set in  the
Y-address register 711 and X-address register 712  in the imaging unit 700.
The address processing unit 802 can take in  10 address setting data from
outside. Address setting  data preliminarily stored in a ROY 803 can be
also  taken into the address processing unit 802. Whether  tc select the
address setting data -from outside or  address setting data from the ROY,
803 is determined by  15 a control signal. The address processing unit 802
generates  Y-address data or X-address data depending on the  address
setting data, and gives to a timing processing  unit 804. The timing
processing unit 804, as explained 20 above, gives the Y-address data and
X-address data to  the sequencer 720. As a result, address data is set in
the Y-address register 711 and X-address register 712.  The timing of
setting the address data is determined by  a control signal that is given
to the timing processing  25 unit 804. After setting of address data in the
Y- address register 711 and X-address register 712, an 73 DEC 200;;  11
imaging signal is read out from the imaging unit 700. The process of
obtaining the imaging signal from  



the imaging unit 700 is the procedure of resetting,  exposing, sampling and
signal reading. For resetting, 5 an exposure pulse is input into the switch
element for  resetting, and each pixel in the imaging region 701 is  reset
in batch before start of exposure operation. Next is the exposure
operation. The exposure  time is determined by shutter control data given
to a  10 shutter control unit 805. The shutter control data is given to a
timing processing unit 804. The timing  processing unit 804 sets the period
from reset point  till output of the sampling pulse on the basis of the
shutter control data. 15 Reading of imaging signal is executed when a
reading start pulse is given to the Y-address register  711 and X-address
register 712. The output timing of the reading start pulse is also
determined by the  timing processing unit 804. The output timing of the  20
reading start pulse is determined by the control signal given to the timing
processing unit 804. FIG. 3 shows an example of an image projected  in the
imaging region 701. In this example, subject  images 901, 902, 903, 904 are
projected in four corners 25 of the imaging region. In the case of such
imaging  environment, the regions set by the Y-address register  711 and
X-address register 712 are regions 911, 912, 1 3 DEC 2006  12 913, 914
including the subject images 901, 902,  903, 904. 



FIG. 4, FIG. 5A to FIG. 5F, and FIG. 6A are  simplified principle
explaining diagrams for describing  5 the reading timing of imaging signals
when the reading regions are set partially as explained above, and show
reading regions and various timings. As shown in FIG. 4, in a whole region
W to be  imaged, it is assumed that start addresses of certain  10 regions
A, B, C, D are (YO1, A01), (YO1, BO1), (Y11, C01) , and (Y11, D01) . The
number of pixels in the  entire imaging region is 2048 x 2048 pixels. In
each  one of regions A, B, C, D, the number of pixels is  500 x 500 pixels.
15 In FIG. 5A to FIG. 5F, specifically, FIG. 5A  shows a trigger pulse,
which is given as a control  signal to the timing processing unit 804. In
conse- quence, a shutter star- pulse (corresponding to the  reset pulse) in
FIG. 5B is given to the imaging region 20 702. Exposure of the
photoelectric conversion element  starts, and a shutter end pulse
(corresponding to the  sampling pulse) is given to the imaging region 702
after a reset time determined by the shutter control  data (FIG. 5C). In
the period from the shutter start 25 pulse till the shutter end pulse, the
photoelectric  conversion element is exposed, and an electric charge  is
collected (FIG. 5D). 1 3 DEC 2006  I3 In the Y-address register 711, a
vertical synchro- nizing pulse (FIG. 5F) is given, and at the same time,  



the data for specifying the first address Y01 is set  (FIG. 5E) . 5 The
vertical synchronizing pulse mentioned herein  is different in meaning from
the vertical synchronizing  pulse of a video camera or the like, and it
refers to  the pulse for setting the Y-direction address in the  register.
10 Next, a clock pulse (FIG. 5G) is given to the Y- address register 711.
As a result, the reading address  in the Y-direction in the regions A, B is
incremented.  Hence, the data in the regions A, B is read out. This
increment is added by one each every time a horizontal 15 synchronizing
signal is given to the Y-address register  711 as a timing pulse. When the
address in the Y-direction reaches  address YOn, a vertical synchronizing
pulse (FIG. 5F)  is given to the Y-address register 711. At this 20 time,
the sequencer 720 gives the address Y11 to the  Y-address register 711. As
a result; the address in the Y-direction jumps  to Y11. Next, a change is
made in addresses Y11 to  Yin in the Y-direction. That is, the reading
address 25 in the Y-direction in the regions C, D is incremented.  Thus,
the data in the regions C, D is read out. FIG. 6A to FIG. 6F show relation
of address 1 3 DEC 2006  14 changes and reading regions in the X-direction.
In  the X-address register 712, a first horizontal synchro- 



nizing pulse .(FIG. 6B) is given to the X-address  register 712 by way of
the sequencer 720, and data 5 for specifying the address A01 is given at
the same  time (FIG. 6A). As a result, the address A01 is  outputted from
the X-address register 712, and it is incremented to change from AO1 to
AOn. This change  is obtained as the clock pulse (FIG. 6C) is given to  10
the X-address register 712. When the address in the X-direction reaches
the address AOn, a horizontal synchronizing pulse is  given to the
X-address register 712, and the data for  specifying the address BO1 is
given at the same time. 15 As a result, the address in the X-direction
jumps to BO1. Thereafter, it is incremented to change from  B01 to BOn.
When the address in the X-direction reaches the  address BOn, a horizontal
synchronizing pulse is given  20 again to the X-address register 712, and
the data for specifying the address All is given at the same time  (FIG.
6A). As a result, the address All is issued from  the X-address register
712, and it is incremented to  change from All to Aln. 25 In this way, at
every horizontal synchronizing  pulse, the reading start position changes
from setting  data A01, BO1, to All, B11, A21, B21, ..., C01, D01. 1 3 DEC
2006  15 Thus, by the Y-address and X-address, data in the  regions A, B,
C, D are read out. 



Features of the imaging apparatus and method  capable of reading out a
plurality of regions mentioned  5 above may be summarized as follows. When
an imaging signal is read out from the  imaging unit 700, there is provided
the signal  processing unit 800 which generates the address for  specifying
arbitrary plural regions in the imaging 10 region. The pixel 702 has the
photoelectric conver- sion element 706, and switch elements 705, 707, 708,
and 709 for resetting this photoelectric conversion  element, exposing, and
reading out the signal from the  photoelectric conversion element. It also
includes 15 a plurality of address lines. The imaging unit 700 comprises
the Y-address  register 711 for selecting an arbitrary line out of  plural
Y-address lines, the X-address register 712 for  selecting an arbitrary
line out of plural X-address 20 lines, and the sequencer 720 for providing
at least  the X-, Y-address registers with address data for  specifying
arbitrary plural regions. The signal  processing unit 800 has the address
processing unit  802 for transferring address data to the sequencer 720. 25
The signal processing unit 800 may also have a  memory (RAM or ROM 803)
having stored therein address  data for specifying arbitrary plural regions
A, B, 1 3 DEC 2015  16 C, D. The signal processing unit 800 may also have  



plural memories (ROM 803) having the address data  stored therein in order
to change the sequence position 5 (combination) of plural regions. The
address proc- essing unit 802 may also have an address input unit  for
taking therein the address data for specifying  plural regions from out
side. The imaging unit 700 takes images of plural  10 inspection subjects,
and the signal processing unit  800 may have means for changing the
sequence position  of plural regions depending on the inspection subjects.
The structure may further comprise a display for  monitoring imaging
signals from the imaging unit 700,  15 an iris mechanism and a focus
mechanism of the front surface of the imaging unit, and an imaging
condition  control device for controlling the iris mechanism and  focus
mechanism. The imaging condition control device controls 20 the iris
mechanism and focus mechanism on the basis of  imaging signals in the
plural regions. FIG. 7 shows a mode of use of the apparatus of  the
invention. The camera 400 has a focus adjusting  mechanism 401 and an iris
adjusting mechanism 402. The 25 focus control signal and iris control
signal are given  from the imaging condition control unit 820. Herein,  the
imaging condition control unit 820 is controlled 9 3 DEC 2006  17 on. the
basis of the video signal obtained from the  buffer 801. 



The imaging condition control unit 820 creates  focus and iris control data
as follows. Initially, 5 the camera 400 Lakes the entire image of the
inspection  subject 301. The taken image is shown in the display  510 of
the personal computer 500. The user manipu- lates, for example, a mouse
511, and specifies desired  plural regions (for example, A, B, C, D as
mentioned i0 above), and encloses by a window frame. By execution  command,
consequently, image data of the specified  regions A to D is output in the
buffer 801. The image  data is taken into the imaging condition control
unit 820. 15 Herein, (1) the iris is controlled. The imaging  condition
control unit 820 outputs and varies the  iris control data. In the midst of
variation of iris  control data, when the luminance of the image data
reaches a desired range, the iris control data is 20 fixed. Next, (2) high
frequency components of image  data are extracted, and the focus control
data is  output for adjustment. In. the midst of variation o_  focus
control data, when the high frequency component  reaches the peak, the
focus control data is determined. 25 Herein, the steps (1) and (2) may be
repeated. In this explanation, the plural regions A to  D to be inspected
are isolated and independent in 1 3 DEC 20D6  18 the imaging plane.
However, the apparatus of the  invention is not limited to such regions,
and  



partially overlapped regions may be also set easily. FIG. 8 shows an
example in which regions E, F,  5 G are set in the whole region W, and
partially  overlapped regions E, F are set. FIG. 9 shows another example of
the apparatus of  the invention. This apparatus is suited to a case of
changing over the address at high speed. In the prior 10 explanation, the
regions A to D are square, and the  X-address and Y-address are
incremented. However, the apparatus of the invention may have curved
regions.  Such regions may be also applied in the foregoing  embodiment. In
this apparatus, there is a sufficient 15 time allowance in address setting.
As shown in FIG. 9, assuming that regions H, I  are set. In this case, the
Y-address registers 711A,  711B are changed over alternately. When the
address  data of one Y-address register 711A (or 711B) is 20 used, region
specifying data for the next Y-address  is written in the other Y-address
register 711B (or  711A). A switch 711C is a switch for determining to  use
which data of the Y-address register 711A or 711B,  and a switch 711D is a
switch for determining to write 25 address data in which one of the
Y-address registers  711A, 711B. The address data is output from a memory
(RAM) 7 3 DEC 2006  19 740. On the other hand, the X-address registers
712A,  712B are also changed over alternately. When the  



address data of one X-address register 712A (or 712B)  is used, region
specifying data for the next X-address 5 is written in the other X-address
register 712E (or  712A) . A switch 712C is a switch for determining to
use which data of the X-address register 712A or 712B,  and a switch 712D
is a switch for determining to write  address data in which one of the
X-address registers  10 712A, 712B. The control timing of each part is set
by the  timing pulse and clock from a timing control unit 741.  The
apparatus of the invention can be used not only as a monitoring system but
also as a parts inspec- 15 lion system. When using as a monitoring system,
is effective when specifying the monitoring regions.  For example, the
entrance to a building or window can  be set as a monitoring region. As a
parts inspection  J _ system, it is effective when inspecting parts
arranged  20 on plural positions on a substrate by pattern matching.  For
example, parts to be inspected are disposed in the  regions A to D. Parts
to be inspected include IC chips and semi- conductor element parts. Not
limited to parts, it is  25 effective also when checking the characters,
numbers and symbols printed on the printed circuit board or  components. It
is effective when checking whether 1 3 DEC 2006  20 or not specified parts
are arranged correctly on the  



printed circuit board. In the apparatus of the invention, moreover, since
addresses of the regions A to D are specified, it is 5 easy to incorporate
image data from other regions than  the regions A to D. It is hence
effective to check  whether or not undesired parts are put on other regions
than the regions A to D, or check whether or not there  is any defect (such
as flaw) in other regions than the  10 regions A to D. The apparatus can
incorporate only image data of  necessary plural regions. To the contrary,
it is not  necessary to fetch image data of unnecessary regions or  image
data of all regions. 15 As a result, after a first exposure, the time
required for fetching the image (reading time) from the  imaging region is
substantially shortened as compared  with the prior art. ~It means that the
inspection time  can be shortened. 20 Industrial Applicability As above
mentioned, the present invention related  to an image pick up device and
method, particularly  using, for example, a CMOS sensor in an imaging unit.
More particularly, the invention is applicable as a 25 monitoring
apparatus. It can be also used as a parts  inspection machine for
electronic devices such as a  liquid crystal device and a semiconductor
device. 13 DEC 2006  21 C L A I M S 



1. An imaging apparatus for use in an  inspection machine which inspects
the configuration of  plural parts on a substrate, the apparatus
comprising: 5 an imaging region. having a plurality of X-address  lines and
a plurality of plural Y-address lines formed  thereon, pixels being formed
near the intersections of  the X-address lines and the Y-address lines,
each pixel  having an independent address, and the imaging region 10 being
configured to provide each pixel with a reading  address; a Y-register to
select an arbitrary line out of  said plurality of Y-address lines;
an.X-register to select an arbitrary line out of  15 said plurality of
X-address lines; a sequencer which provides the X- and Y-registers  with
address data for specifying each pixel in plural  parts corresponding
regions that correspond. to the  .configuration positions of the plural
parts on the 20 substrate within the imaging region; an address processor
which transfers the address  data to the .sequencer; and a memory unit
including at least a first  memory section having stored therein address
data 25 for specifying each pixel in regions corresponding to  first plural
parts, and a second memory section having  stored therein address data for
specifying each pixel 13 DEC 2006  22 in regions corresponding to second
plural parts, as  



the address data to be given to the address processor,  characterized in
that it is applicable even in the case of inspecting substrates different
in configura- 5 tion of plural parts on the substrate. 2. The imaging
apparatus according to  claim 1} further comprising: a display to monitor
an imaging signal from the  imaging unit, an iris mechanism and a focus
mechanism  10 on the front side of the imaging unit, and an imaging
condition control device which controls the iris mechanism and focus
mechanism, characterized in that the imaging condition  control device
controls the iris mechanism and focus  15 mechanism on the basis of the
imaging signals from  the plural regions. 3. An imaging method for use in
an  inspection machine which inspects the configuration of  plural parts on
a substrate, characterized in that, by  20. using: an imaging region having
a plurality of X-address  lines and a plurality of Y-address lines formed
thereon, pixels being formed near the intersections of the X-address lines
and the Y-address lines, each  25 pixel an independent address, and the
imaging region  being configured to provide each pixel with a reading
address; a Y-register to select a desired line out 13 DEC 2006  23 of said
plurality of Y-address lines; an X-register  



to select -a desired line out of said plurality of  X-address lines; a
sequencer which provides the X- and Y-registers with address data for
specifying each 5 pixel in plural parts corresponding regions that
correspond to the configuration positions of the plural  parts on the
substrate within the imaging region; an  address processor which transfers
the address data to  the sequencer; and a memory unit including at least a
10 first memory section having stored therein address data  for specifying
each pixel in regions corresponding to  first plural parts, and a second
memory section having  stored therein address data for specifying each
pixel  in regions corresponding to second plural parts, as the 15 address
data to be given to the address processor,  it is applicable even in the
case of inspecting  substrates different in configuration of plural parts
on the substrate by selecting and changing over the  first and second
memory sections. 20.  25 


