I NSPECTI NG APPARATUS AND PROCESSI NG APPARATUS | NCLUDI NG

THE SAME

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to an inspecting
apparatus for imaging and inspecting a workpiece
processed and also to a processing apparatus including
t he i nspecting appar at us.

Description of the Related Art

A plurality of devices are forned on a front side
of a thin plate-shaped workpiece such as a wafer. The
wor kpi ece having the plural devices is divided into
i ndi vi dual device chips respectively including the plura
devi ces. These device chips are nmounted in various kinds
of electronic equipnent. The workpiece is divided by
using a processing apparatus such as a cutting apparatus
and a |aser processing apparatus. The cutting apparatus
includes an annular cutting blade for ~cutting the
wor kpi ece. The | aser processing apparatus uses a | aser
beam to be applied to the workpiece, thereby processing
the workpiece (see Japanese Patent Laid-Open No. 2018-
166178, for exanple). To confirm that the workpi ece has

been properly processed, an inspecting apparatus is used



to imge and inspect a processed area of the workpiece
processed by the processing apparatus. The inspecting
apparatus functions to image and inspect the workpiece as
a test piece. In processing the workpiece, a processed
mark is formed in the workpiece by the processing
apparatus, and chipping is forned along the processed
mark. I n the inspecting apparatus, a shape, a size, and
di stribution of such chipping are exam ned. Further, the
size of each device chip fornmed by dividing the workpiece

is al so checked.

SUMMARY OF THE | NVENTI ON

In inspecting the workpiece as a test piece by
using the inspecting apparatus, it is desired to inage
and inspect both sides of the test piece at a specific
position. Conventionally, in the case of inspecting both
sides of the test piece at a specific position, the front
side of the test piece is first imaged at the specific
position by using an imaging unit. Thereafter, the test
piece is inverted to image the back side of the test
piece by using the imaging unit. Accordingly, time and
effort are required to invert the test piece in
i nspecting both sides of the test piece. Further, in

observing the specific position on the back side of the



test piece, the position of the imaging unit nust be
adjusted to the specific position with high precision
after inverting the test piece. There is a case that a
notch is fornmed on an outer circunference of a wafer on
which devices are to be forned. In this case, the
position of the imaging unit mnmay be adjusted wth
reference to this notch. However, the position accuracy
of the notch fornmed is |ower than the position accuracy
of patterns formed on the test piece, so that the
position of the imging unit cannot be adjusted wth
reference to the notch with high precision.

It is therefore an object of the present invention
to provide an inspecting apparatus which can easily
observe a front side and a back side of a test piece at
t he sane position.

It is another object of the present invention to
provide a processing apparatus including the inspecting
appar at us.

In accordance wth an aspect of +the present
i nvention, there is provided an inspecting apparatus for
I nspecting a test piece attached to a transparent
adhesi ve tape and supported through the adhesive tape to
a ring frane, the inspecting apparatus including: a test

pi ece hol ding mechanism for holding the test piece, the



test piece holding nechanism having a nounting portion
formed from a transparent nenber having upper and | ower
exposed surfaces, the wupper exposed surface of the
transparent nenber functioning as a nounting surface for
mounting the test piece through the adhesive tape,
whereby the test piece nounted on the nounting surface of
the nmounting portion through the adhesive tape is adapted
to be held by the test piece holding nechanism an
I magi ng nmechanism for imaging the test piece held by the
test piece holding nechanism the imaging nmechanism
having a first imaging unit provided above the nounting
portion, a second inmaging unit provided below the
nounting portion, and a connecting portion for connecting
the first imging unit and the second imaging unit; and a
noving unit for relatively noving the inmaging nechanism
with respect to the nounting portion in a direction
parallel to the nmounting surface. The first imaging unit
of the imaging nechanism is adapted to imge the upper
surface of the test piece nounted on the nounting surface
of the nounting portion and held by the test piece
hol di ng nechani sm the second imging unit of the inmaging
mechanism is adapted to inage the lower surface of the
test piece nounted on the nounting surface of the

nmounting portion and held by the test piece holding
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mechanism and the first imaging unit and the second
imaging unit are adapted to inage the upper surface and
the |ower surface of the test piece at the same position
in the direction parallel to the nounting surface.

Pref erably, the test pi ece holding nechanism
further has a tape holding portion having a tape hol ding
surface for holding the adhesive tape under suction, the
tape holding surface being formed around an outer
circunference of the nounting portion, the adhesive tape
being held wunder suction in an annular area defined
between an outer circunference of the test piece nounted
on the nmounting surface and an inner circunference of the
ring franme; and a frame supporting portion provided
around the tape holding portion for supporting the ring
frane.

More preferably, a height of the nounting surface
of the nounting portion is lower than a height of the
tape hol ding surface of the tape hol ding portion.

Preferably, the nounting surface of the nounting
portion is coated with fluororesin.

In accordance wth another aspect of the present
i nvention, there is provided a processing apparatus for
processing a workpi ece attached to a transparent adhesive

tape and supported through the adhesive tape to a ring



frame, the processing apparatus including: a workpiece
hol ding unit for holding the workpiece;, a processing unit
for processing the workpiece held by the workpiece
hol ding unit; an inspecting apparatus for inspecting the
wor kpi ece processed by the processing wunit; and a
transfer wunit for transferring the workpiece from the
wor kpi ece holding unit to the inspecting apparatus. The
i nspecting apparatus includes a workpiece holding
mechanism for holding the workpiece, the workpiece
hol di ng nechani sm having a nmounting portion forned from a
transparent nenber having upper and |ower exposed
surfaces, the upper exposed surface of the transparent
menber functioning as a nounting surface for nounting the
wor kpi ece  through the adhesive tape, whereby the
wor kpi ece nounted on the nounting surface of the nounting
portion through the adhesive tape is adapted to be held
by the workpiece holding nechanisnm an imagi ng nechani sm
for imging the workpiece held by the workpiece hol ding
mechani sm the imaging nechanism having a first inmaging
unit provided above the nounting portion, a second
I maging unit provided below the mounting portion, and a
connecting portion for connecting the first imaging unit
and the second inmaging unit; and a noving unit for

relatively noving the imaging nmechanism wth respect to



the nounting portion in a direction parallel to the
mounting surface. The first imaging unit of the inmaging
mechanism is adapted to inage the upper surface of the
wor kpi ece nounted on the nounting surface of the nounting
portion and held by the workpi ece holding nmechanism the
second inmaging unit of the imaging nmechanism is adapted
to imge the |lower surface of the workpiece nounted on
the nmounting surface of the mounting portion and held by
the workpiece holding nmechanism and the first imaging
unit and the second imaging unit are adapted to inage the
upper surface and the |ower surface of the workpiece at
the same position in the direction parallel to the
nount i ng surface.

Preferably, the workpiece hol ding mechani sm further
has a tape holding portion having a tape holding surface
for holding the adhesive tape under suction, the tape
hol di ng surface bei ng f or med around an out er
circunference of the nounting portion, the adhesive tape
being held wunder suction in an annular area defined
between an outer circunference of the workpiece nounted
on the nmounting surface and an inner circunference of the
ring frame; and a frame supporting portion provided
around the tape holding portion for supporting the ring

frane.



More preferably, a height of the nounting surface
of the nounting portion is lower than a height of the
tape hol ding surface of the tape hol ding portion.

Preferably, the nounting surface of the nounting
portion is coated with fl uororesin.

The test piece hol ding nechani sm (wor kpi ece hol di ng
nmechani sm I ncl uded in t he I nspecting appar at us
(processi ng apparatus) according to the present invention
has the nounting portion formed from a transparent nenber.
Accordingly, when the test piece (workpiece) is nounted
on the nounting surface of the nounting portion, the
upper surface of the test piece <can be visually
recogni zed from the upper side of the nounting portion,
and the lower surface of the test piece can also be
visually recognized from the |ower side of the nounting
portion through the nounting portion. Accordingly, in
I magi ng the upper surface and the lower surface of the
test piece, it is unnecessary to invert the test piece
Further, the inspecting apparatus includes the imging
mechani sm having the first imaging unit provided above
the nounting portion and the second inmaging unit provided
bel ow the nounting portion. Wen the test piece is
nounted on the mounting surface of the nounting portion

and held by the test piece holding nmechanism the upper



surface of the test piece can be inmaged by the first
I maging unit, and the | ower surface of the test piece can
be imaged through the transparent nenber by the second
imaging unit. In particular, the inmaging mechanism
further has the connecting portion for connecting the
first imaging unit and the second imaging unit.
Accordi ngly, even when the imging nechanism is noved by
the noving unit, the relative position of one of the
first and second imaging units wth respect to the other
is not changed. That is, it is unnecessary to make the
position of the first imging unit coincide with the
position of the second imaging unit in the direction
parallel to the nounting surface. Accordingly, the upper
surface and the |ower surface of the test piece can be
easily imaged at the same position in the direction
parallel to the nounting surface.

Thus, according to the present invention, it is
possible to provide an inspecting apparatus which can
easi|ly observe the front side and the back side of a test
piece at the same position. It is also possible to
provide a processing apparatus including the inspecting
appar at us.

The above and other obj ect s, features and

advantages of the present invention and the nanner of



realizing them wll becone nore apparent, and the
invention itself will best be understood from a study of
the following description and appended <clains wth
reference to the attached drawi ngs showing a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a schematic perspective view of a test
pi ece;

FIG 2 is a schematic perspective view of a
processing apparatus including an inspecting apparatus
according to a preferred enbodinent of the present
i nventi on;

FIG 3 is a schematic top plan view of the
processi ng apparatus depicted in FIG 2;

FIG 4 is a schematic perspective view of the
I nspecting apparatus depicted in FIG 2;

FIG 5A is a schematic perspective view of a test
piece holding nechanism included in the inspecting
appar at us;

FIG 5B is a schematic perspective view of an
i magi ng mechani smincluded in the inspecting apparatus;

FIG 6A is a schematic top plan view of a nounting

portion included in the test piece holding nechani sm
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FIG 6B is a schematic sectional view of the
nmounti ng portion depicted in FIG 6A; and

FIG 7 is a schematic sectional view depicting a
posi ti onal relation anong the test pi ece hol di ng
nmechani sm the imaging nmechanism and the test piece in

i nspecting the test piece.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

A preferred enbodi nent of an inspecting apparatus
according to the present invention will now be described
with reference to the attached draw ngs. The inspecting
apparatus according to the preferred enbodinent s
adapted to use a workpiece processed by a processing
apparatus as a test piece and inmage an upper surface and
a |ower surface of the test piece sinultaneously, thereby
I nspecting the test piece. The test piece will first be
described. The test piece is a substantially disk-shaped
waf er formed of a sem conductor such as Si (silicon), SiC
(silicon carbide), @GN (gallium nitride), and GaAs
(gallium arsenide). The wafer may be forned of any other
sem conductors. The test piece nay be a substrate forned
of sapphire, glass, or silica, for exanple. Further, the
test piece may also be a package substrate including a

plurality of device chips sealed with a nold resin. FIG
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1 is a schematic perspective view depicting a wafer as a
test piece 1 to be inspected according to the preferred
enbodi nent. As depicted in FIG 1, the test piece 1 has a
front side (upper surface) la and a back side (Iower
surface) 1b. The front side la of the test piece 1 is
partitioned by a plurality of crossing division I|ines
called streets 3 to thereby define a plurality of
separate regions where a plurality of devices 5 such as
integrated circuits (1Cs) and large-scale integrated
circuits (LSIs) are respectively forned. By dividing the
test piece 1 along the streets 3, a plurality of
I ndi vi dual device chips can be forned.

In dividing the test piece 1, a |aser processing
apparatus nay be used. In this case, a laser beam is
applied to the test piece 1 along the streets 3, thereby
| aser-processing the test piece 1. Alternatively, a
cutting apparatus may be used. In this case, the test
piece 1 is cut along the streets 3 by using an annul ar
cutting blade. Prior to loading the test piece 1 into a
processi ng apparatus such as a | aser processing apparatus
and a cutting apparatus, the test piece 1 is united with
a ring frane 9 and a transparent adhesive tape 7 to form
a frame unit 11 as depicted in FIG 1. Mre specifically,

the back side 1b of the test piece 1 is attached to a
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central portion of the adhesive tape 7 having a circular
shape, and a peripheral portion of the adhesive tape 7 is
attached to one side of the ring frame 9 having a
circular inside opening 9a so as to close the circular
i nside opening 9a of the ring frane 9. Accordingly, the
test piece 1 is attached to the adhesive tape 7 so as to
be disposed in the inside opening 9a of the ring franme 9
attached to the adhesive tape 7. Thus, the test piece 1
is supported through the adhesive tape 7 to the ring
frame 9, thereby formng the frame unit 11, so that the
frame unit 11 is loaded into the processing apparatus.
The individual device chips obtained by dividing the test
piece 1 are supported (attached) to the adhesive tape 7.
To confirmthat the test piece 1 has been properly
processed along the streets 3, a processed area of the
test piece 1 is imged by using the inspecting apparatus
according to the preferred enbodi nent, thereby inspecting
the test piece 1. 1In the inspecting apparatus, the test
piece 1 is inspected along each street 3 to exam ne the
position of a processed mark fornmed along each street 3
and a shape, a size, and distribution of chipping forned
along the processed nmark. Further, the size of each
device chip formed by dividing the test piece 1 is also

checked. However, the use of the inspecting apparatus
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according to the preferred enbodinent is not limted. The
preferred enbodinment will be described in the case that
the test piece 1 is a wafer having the plural devices 5
on the front side l1la, in which the wafer has been divided
along the streets 3. However, the test piece 1 is not
limted to such a wafer. Further, the test piece 1 to be
i nspected by the inspecting apparatus according to the
preferred enbodi ment may not be a workpiece processed by
a processing apparat us.

The inspecting apparatus according to the preferred
enbodinment is incorporated in a processing apparatus
I ncluding a processing unit for processing the test piece
1 as a workpiece. However, the inspecting apparatus nay
not be incorporated in such a processing apparatus, but
may be an independent apparatus. FIG 2 is a schematic
per spective Vi ew of a processi ng appar at us 2
i ncorporating the inspecting apparatus according to the
preferred enbodi nment. As depicted in FIG 2, the
processing apparatus 2 includes a base housing 4 for
supporting each conponent. The base housing 4 has a
substantially rectangular shape as viewed in plan. A
cassette support table 6 is provided at a front corner
portion of the base housing 4. The cassette support table

6 is vertically novable. The cassette support table 6 has
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an upper surface for nounting a cassette (not depicted)
storing a plurality of frame units 11.

A rectangular opening 10 is forned on an upper
surface of the base housing 4 at a position adjacent to
the cassette support table 6. The rectangul ar opening 10
is elongated in an X direction (feeding direction)
depicted by an arrow X in FIG 2. There are provided in
the rectangular opening 10 a novable table 12, a
wor kpi ece holding unit 14 nounted on the novable table 12,
an X noving nechanism (not depicted) for noving the
novabl e table 12 in the X direction, and a dust-proof and
dri p-proof cover 10a for covering the X noving nechanism

The processing apparatus 2 includes a transfer unit
16 for transferring the franme unit 11 from the cassette
nounted on the cassette support table 6 before processing
and returning the frame unit 11 to the cassette after
processi ng. The transfer unit 16 has a pair of guide
rails 18 extending in a Y direction depicted by an arrow
Y in FIG 2. The guide rails 18 are provided on a front
surface of a rising portion 4a rising upright from the
upper surface of the base housing 4 at a rear portion
thereof. A novable nmenber 20 is slidably nounted on the
guide rails 18. A nut portion (not depicted) is formed on

a rear surface of the novable nenber 20, and a ball screw
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22 extending parallel to the guide rails 18 is threadedly
engaged with this nut portion. A pulse notor 24 for
rotating the ball screw 22 is connected to one end of the
ball screw 22. Accordingly, when the ball screw 22 is
rotated by the pulse notor 24, the novable nenber 20 is
noved in the Y direction along the guide rails 18. An arm
menber 26 extending in the X direction is connected
through an el evati ng nechanism (not depicted) to a | ower
end of the novable nmenber 20. Accordingly, the arm nenber
26 is vertically novable by this elevating nechanism A
plurality of suction nmenbers 28 for holding the frane
unit 11 under suction are provided on a |ower surface of
the arm nenber 26 so as to be arranged suitably according
to the size of the ring frame 9. A push-pull mechani sm 30
for drawing the frame wunit 11 from the cassette is
provided at a center of the arm nenber 26 so as to
project toward the cassette support table 6.

A pair of transfer rails 8 is provided on the upper
surface of the base housing 4 so as to straddle the
rectangul ar opening 10. The transfer rails 8 extend in
parallel to each other in the Y direction. The transfer
rails 8 are spaced a given distance from each other in
the X direction, this given distance being snaller than

an outer dianeter of the ring frame 9. However, this
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gi ven distance is changeable. That is, the transfer rails
8 are novable toward and away from each other in the X
direction.

The transfer unit 16 is operated in the follow ng
manner . When the novable nmenber 20 is noved in the Y
direction by operating the pulse notor 24, the push-pull
nmechani sm 30 is noved through the arm nmenber 26 in the Y
direction so that a front end of the push-pull nmechanism
30 is inserted into the cassette nounted on the cassette
support table 6 so as to hold the ring frame 9 of the
franme unit 11 stored in the cassette. Thereafter, the arm
menber 26 is noved backward in the Y direction to retract
the push-pull nechanism 30 holding the ring frame 9 away
from the cassette. Accordingly, the frame unit 11 is
noved to the position on the transfer rails 8 by the
push-pul |l nechanism 30. Thereafter, the ring frane 9 is
rel eased fromthe push-pull mechanism 30, and the suction
menbers 28 nounted on the |ower surface of the arm nmenber
26 are lowered to come into contact wth the ring frame 9.
Thereafter, the suction nenbers 28 are operated to hold
the ring frame 9 wunder suction. Thereafter, the arm
menber 26 is raised to lift the frame unit 11 from the
transfer rails 8. Thereafter, the spacing between the

transfer rails 8 is increased and the arm nenber 26 is
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next lowered to lower the frame unit 11 until the frane
unit 11 is placed on the workpi ece holding unit 14.

For exanple, the workpiece holding unit 14 is a
chuck table for holding the test piece 1 (wafer). The
wor kpi ece holding unit 14 has an upper surface provided
with a porous nenber. The porous nenber has an upper
surface as a holding surface for holding the frame unit
11. The porous nenber is connected through a suction
passage (not depicted) to a vacuum source (not depicted)
for producing a suction force, in which this suction
passage is formed inside the workpiece holding unit 14.
Accordingly, the frame wunit 11 can be held on the
wor kpi ece hol ding unit 14 under suction.

FIG 3 is a schematic top plan view depicting a
configuration of the processing apparatus 2. As depicted
in FIG 3, the processing apparatus 2 includes a pair of
processing units 32 for processing the test piece 1 as a
wor kpi ece. Each processing unit 32 is a cutting unit in
the preferred enbodi nent. The cutting unit includes an
annul ar cutting blade 34 having a central through hole, a
spindle (not depicted) as a rotating shaft inserted
through the central through hole of the cutting blade 34
for nounting the cutting blade 34, a spindle housing 36

for rotatably supporting the spindle, and a notor (not
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depicted) for rotating the spindle. The workpiece held on
the workpiece holding unit 14 is adapted to be cut by
each cutting blade 34 being rotated as being fed in the X
direction. Wile the processing apparatus 2 depicted in
FIG 3 includes the two processing units 32 for cutting
the test piece 1 in the preferred enbodinent, the
configuration of the processing apparatus 2 1is not
limted to this configuration. For exanpl e, t he
processing apparatus 2 may include a single processing
unit. Further, the processing apparatus 2 may include a
| aser processing unit for |aser-processing the test piece
1 instead of a cutting unit.

As depicted in FIGS. 2 and 3, the processing
apparatus 2 has a circular opening 38 at a position
adjacent to the rectangular opening 10 forned on the
upper surface of the base housing 4. There is provided
inside the circular opening 38 a cleaning apparatus 40
for cleaning the test piece 1 processed by the processing
units 32. The cleaning apparatus 40 includes a cleaning
table for nounting the test piece 1 processed and a
nozzle for spraying a cleaning water at high pressure to
the test piece 1 munted on the cleaning table. The
cleaning table is adapted to be rotated at a high speed.

Accordingly, the test piece 1 processed is transferred
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from the workpiece holding unit 14 to the cleaning table
of the cleaning apparatus 40 by operating the transfer
unit 16. Thereafter, the cleaning table is rotated at a
hi gh speed and a high-pressure cleaning water is sprayed
from the nozzle to the test piece 1 nounted on the
cleaning table, thereby <cleaning the test piece 1
processed.

The test piece 1 may be transferred to the cleaning
apparatus 40 by operating a transfer unit 42 instead of
the transfer unit 16. The transfer unit 42 has a pair of
guide rails 44 extending in the Y direction. The guide
rails 44 are provided on the front surface of the rising
portion 4a of the base housing 4. A novable nenber 46 is
slidably nounted on the guide rails 44. A nut portion
(not depicted) is formed on a rear surface of the novable
menber 46, and a ball screw 48 extending parallel to the
guide rails 44 is threadedly engaged wth this nut
portion. A pulse notor 50 for rotating the ball screw 48
I's connected to one end of the ball screw 48. Accordingly,
when the ball screw 48 is rotated by the pulse notor 50
the novable nenber 46 is noved in the Y direction along
the guide rails 44. An arm nenber 52 is connected through
an elevating mechanism (not depicted) to a |ower end of

the novabl e nmenber 46. Accordingly, the arm nenber 52 is
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vertically novable by this elevating nmechanism A hol ding
mechani sm 54 is connected to the |lower end of the arm
menber 52, so as to hold the frane unit 11 from the upper
side thereof. The hol ding nechanism54 is provided with a
plurality of suction nenbers (not depicted) for holding
the franme unit 11 under suction. These suction nenbers
are suitably arranged according to the size of the ring
frame 9.

As described above, the plural devices 5 are
previously forned on the front side la of the test piece
1, and the test piece 1 is divided into the individua
device chips respectively including the plural devices 5
by operating the processing units 32 of the processing
apparatus 2. To confirm that the test piece 1 has been
properly processed by the processing units 32, the test
piece 1 processed is inspected by an inspecting apparatus
56 depicted in FIGS. 2 and 3. That is, after cleaning the
test piece 1 by operating the cleaning apparatus 40, the
test piece 1 (the frame unit 11) is held by the hol ding
mechanism 54 and then transferred to the inspecting
apparatus 56 by operating the transfer unit 42. As a
nodi fication, the test piece 1 may be transferred to the
i nspecting apparatus 56 by operating the transfer unit 16

instead of the transfer unit 42. Pref erably, an
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orientation of the cleaning table may be adjusted before
operating the transfer unit 16 or 42 to hold the test
piece 1, thereby adjusting an orientation of the test
pi ece 1 to a pr edet er m ned orientation bef ore
transferring the test piece 1 to the inspecting apparatus
56.

For exanple, in the inspecting apparatus 56, the
test piece 1 is inspected along each dividing groove
formed on the test piece 1 to exanmne a shape, a size
and distribution of chipping fornmed along each dividing
groove on the test piece 1. Further, the size of each
device chip fornmed by dividing the test piece 1 is also
checked. The inspecting apparatus 56 is capable of
observing the sanme position on the upper surface (front
side la) and on the |ower surface (back side 1b) of the
test piece 1 sinmultaneously. As depicted in FIG 2, the
i nspecting apparatus 56 is incorporated in the processing
apparatus 2, so that the test piece 1 processed can be
I mredi atel y inspected. There will now be described the
i nspecting apparatus 56 incorporated in the processing
apparatus 2 according to the preferred enbodinent.
However, the inspecting apparatus 56 according to the
present invention is not limted to this configuration.

FIG 4 is a schematic perspective view of the
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i nspecting apparatus 56. As depicted in FIG 4, the
I nspecting apparatus 56 includes a base 60 for supporting
each conponent of the inspecting apparatus 56. The base
60 has a rectangular opening 62 elongated in the X
di rection. The inspecting apparatus 56 includes a test
pi ece hol ding nechanism 58 for holding the test piece 1
and an imaging nechanism 82 for imging the test piece 1
held by the test piece holding nmechani sm 58. The test
pi ece hol ding mechanism 58 is provided so as to straddle
t he rectangul ar opening 62 of the base 60. The inspecting
apparatus 56 further includes an X noving unit 64a for
relatively noving the test piece hol ding nechani sm 58 and
the imaging nechanism 82 in the X direction and a Y
nmoving unit 64b for relatively noving the test piece
hol di ng nmechani sm 58 and the inaging nmechanism 82 in the
Y direction. FIG 5A is a schematic perspective view of
the X noving unit 64a and the test piece holding
mechani sm 58 of the inspecting apparatus 56. FIG 5B is a
schemati c perspective view of the imagi ng nmechani sm 82 of
the inspecting apparatus 56. The X noving unit 64a
includes a guide rail 66a extending in the X direction
al ong one side edge of the rectangul ar opening 62 forned
on the upper surface of the base 60. The X noving unit

64a includes another guide rail 66b extending parallel to

23



the guide rail 66a along another side edge of the
rectangul ar opening 62 opposite to the above one side
edge. A novable nmenber 68a is slidably nmounted on the
guide rail 66a, and another novable nenber 68b is
slidably nounted on the guide rail 66b.

A bridge-shaped support structure 74 is provided on
the novable nenbers 68a and 68b so as to overhang the
novabl e nenbers 68a and 68b. A nut portion (not depicted)
is formed on a |lower surface of the novable nenber 68b
and a ball screw 70 extending parallel to the guide rails
66a and 66b is threadedly engaged with this nut portion
A pulse notor 72 for rotating the ball screw 70 is
connected to one end of the ball screw 70. Accordingly,
when the ball screw 70 is rotated by the pulse notor 72,
the novabl e nenber 68b is noved in the X direction along
the guide rail 66b. The novable nmenber 68b is connected
through the support structure 74 to the other novable
menber 68a. Accordingly, the novable nenber 68a is also
nmoved in the X direction along the guide rail 66a
together with the novable nenber 68b and the support
structure 74. In other words, the support structure 74 is
noved in the X direction by noving the novable nenbers
68a and 68b in the X direction. The test piece holding

mechani sm 58 is supported to the support structure 74 at
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a position just above the rectangular opening 62 of the
base 60. Accordingly, the test piece holding nechani sm 58
can be noved in the X direction by nobving the support
structure 74 in the X direction.

The test piece holding nmechanism 58 includes a
nounting portion 76 fornmed from a transparent nenber
havi ng upper and | ower exposed surfaces. The transparent
menber is formed of glass or resin (plastic), for exanple.
The upper surface of the transparent nenber functions as
a mounting surface 76a for nmounting the test piece 1
through the transparent adhesive tape 7 attached thereto.
Accordingly, the test piece 1 can be supported by the
test piece holding nechanism 58 so as to be nounted on
the nmounting surface 76a. FIG 6A is a schematic top plan
view of the test piece holding nechanism 58, and FIG 6B
Is a schematic sectional view of the test piece holding
mechani sm 58. As nentioned above, the |ower surface of
the transparent nenber opposite to the nounting surface
76a is also exposed, so that the |ower surface of the
test piece 1 nounted on the nounting surface 76a through
the transparent adhesive tape 7 can al so be observed from
the | ower surface of the transparent nenber.

The test piece hol ding mechani sm 58 includes a tape

hol ding portion 78 having a tape holding surface 78b for
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hol ding the adhesive tape 7 of the frame unit 11 under
suction. The tape holding surface 78b is fornmed around an
outer circunference of the nmounting portion 76. The tape
hol di ng portion 78 has a suction groove 78a formed on the
tape holding surface 78b. The suction groove 78a is
connected through a suction passage (not depicted) to a
vacuum source (not depicted) for producing a suction
force. The test piece holding nechanism 58 further
i ncludes an annular frame supporting portion 80 for
supporting the ring frame 9 of the frame unit 11. The
frame supporting portion 80 is arranged around the tape
hol ding portion 78. Accordingly, when the frame unit 11
is mounted on the test piece hol ding mechanism 58 in such
a manner that the ring frane 9 is superinposed on the
frame supporting portion 80, and the vacuum source is
next operated, the test piece 1 of the franme unit 11 is
hel d under suction through the adhesive tape 7 on the
nounting surface 76a of the nounting portion 76 of the
test piece holding nechanism 58. At this tinme, the
adhesive tape 7 is sucked to conme into close contact with
the whole of the nounting surface 76a, so that there is
no possibility that the test piece 1 held on the test
pi ece holding nechanism 58 may be shifted in position

during the inspection.
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Further, also in the case that the test piece 1 is
a wafer having a warp, the test piece 1 can be held on
the test piece holding nmechanism 58 in the condition
where the adhesive tape 7 is sucked to conme into close
contact with the whole of the nounting surface 76a. That
is, the test piece 1 can be held on the test piece
hol di ng nechani sm 58 under suction in the condition where
the warp in the wafer is reduced. Since the warp in the
test piece 1 held on the test piece holding nmechani sm 58
is reduced, it is possible to suppress the possibility
that a focal point of an inmaging unit to be hereinafter
described may be deviated from the test piece 1 in
sequentially imaging a plurality of target areas on the
test piece 1. Accordingly, the test piece 1 can be inmaged
nore clearly.

A height of the nmounting surface 76a of the
nmounting portion 76 may be lower than a height of the
tape holding surface 78b of the tape holding portion 78
as depicted in FIG 6B. Further, the suction groove 78a
formed on the tape holding surface 78b my reach the
nmounting portion 76 as depicted in FIG 6A In this case,
a spacing is defined between the adhesive tape 7 and the
nounting surface 76a in the condition where the frane

unit 11 is nounted on the test piece hol ding nmechani sm 58.
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Further, when the vacuum source connected to the suction
groove 78a is operated, this spacing is evacuated through
the suction groove 78a, so that the central area of the
adhesive tape 7 attached to the test piece 1 can be
quickly sucked to conme into close contact wth the
nounting surface 76a.

More specifically, the height of the nounting
surface 76a of the nounting portion 76 is preferably set
| oner by approximately 1 mm than the height of the tape
hol ding surface 78b of the tape holding portion 78. A
test was conducted to confirm the effect of this
configuration in the <case that the frane wunit 11
including a wafer having a dianeter of 300 mm as the test
piece 1 was prepared and the frame unit 11 was held on
the test piece holding nmechanism 58. In this test, the
height of the nounting surface 76a of the nounting
portion 76 was set lower by 1 mm than the height of the
tape hol ding surface 78b of the tape holding portion 78,
and the franme unit 11 prepared above was held on the test
pi ece holding nechanism 58 under suction. In this
condition, the tine required to bring the adhesive tape 7
into close contact with the whole of the nounting surface
76a was neasured. In the above case, the tine required to

bring the adhesive tape 7 into close contact with the
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whol e of the nounting surface 76a was several seconds. As
a conparison, the tine required to bring the adhesive
tape 7 into close contact with the whole of the nounting
surface 76a was neasured in the case that the height of
the mounting surface 76a was set equal to the height of
the tape holding surface 78b. In this conparison,
approximately ten mnutes were required to bring the
adhesive tape 7 into close contact with the whole of the
nmounti ng surface 76a. Thus, it was confirnmed that the
time required to hold the frame unit 11 on the test piece
hol di ng nechani sm 58 under suction can be greatly reduced
by setting the height of the nounting surface 76a | ower
than the height of the tape hol ding surface 78b.

FIG 7 is a schematic sectional view of the frane
unit 11 and the test piece holding nechanism 58 in the
condition where the test piece 1 is held by the test
pi ece hol ding nmechani sm 58 under suction. As depicted in
FIG 7, the spacing defined between the adhesive tape 7
and the nmounting surface 76a due to the |evel difference
t herebetween is evacuated by operating the vacuum source,
so that the adhesive tape 7 cones into close contact with
the nounting surface 76a. After finishing the inspection
of the test piece 1, the vacuum source is stopped in

operation and the franme unit 11 is next unloaded fromthe
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test piece holding nechanism 58. At this tinme, to
facilitate the peeling off the adhesive tape 7 from the
nounting surface 76a, the nounting surface 76a may be
previously coated with fl uororesin.

The i magi ng nechanism 82 will now be described. As
depicted in FIG 4, the inmaging nmechanism 82 is supported
by a double colum type support structure 84 provided on
the upper surface of the base 60 so as to straddle the
opening 62, the X noving unit 64a, and the test piece
hol di ng mechanism 58. A Y noving unit 64b for noving the
i magi ng nmechanism 82 in the Y direction is provided on
the support structure 84. The Y noving unit 64b incl udes
a pair of guide rails 86 provided on the upper surface of
the support structure 84 so as to extend in the Y
direction. A novable nenber 88 for supporting the imging
mechani sm 82 is slidably nounted on the guide rails 86. A
nut portion (not depicted) is formed on a |lower surface
of the novable nenber 88, and a ball screw 90 extending
parallel to the guide rails 86 is threadedly engaged wth
this nut portion. A pulse notor 92 for rotating the bal
screw 90 is connected to one end of the ball screw 90.
Accordingly, when the ball screw 90 is rotated by the
pul se notor 92, the novable nenber 88 is noved in the Y

direction along the guide rails 86, so that the inmaging
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mechanism 82 is noved in the Y direction. The X noving
unit 64a and the Y noving unit 64b cooperate to function
as a noving unit for relatively noving the test piece
hol di ng mechani sm 58 and the inmaging nechanism 82 in a
direction parallel to the nounting surface 76a.

The imagi ng nmechanism 82 includes a first inmaging
unit 106a provi ded above the nounting portion 76 of the
test piece holding nechanism 58 and a second i nmagi ng unit
106b provided below the nounting portion 76 (the second
imaging unit 106b being not depicted in FIG 4). As
depicted in FIG 5B, the imaging nechanism 82 further
i ncludes a connecting portion 108 for connecting the
first imaging unit 106a and the second imagi ng unit 106b.

The first imaging unit 106a is supported to a
col umar support structure 94a. An el evating nechani sm
96a for vertically nmoving the first imaging unit 106a is
provided on a front surface of the columar support
structure 94a. The elevating nechanism 96a includes a
pair of guide rails 98a extending in a Z direction
depicted by an arrow Z in FIG 5B, a novable nenber 100a
slidably nounted on the guide rails 98a, and a ball screw
102a extending parallel to the guide rails 98a. A nut
portion (not depicted) is fornmed on a rear surface of the

novabl e nenber 100a, and the  Dball screw 102a is
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threadedly engaged with this nut portion. The first
Imaging unit 106a is fixed to a front surface of the
novabl e menber 100a. A pulse notor 104a for rotating the
ball screw 102a is connected to one end of the ball screw
102a. Accordingly, when the ball screw 102a is rotated by
the pul se notor 104a, the novable nenber 100a is noved in
the Z direction along the guide rails 98a, so that the
first imaging unit 106a fixed to the novable nenber 100a
I's nmoved in the Z direction.

An upper end portion of the connecting portion 108
on a front surface thereof is connected to a |ower end
portion of the support structure 94a on a rear surface
t her eof . Simlarly, the second inmaging unit 106b is
supported to a columar support structure 94b, and a
| oner end portion of the connecting portion 108 on the
front surface thereof 1is connected to an upper end
portion of the support structure 94b on the rear surface
thereof. An el evating nechanism 96b for vertically noving
the second inmaging unit 106b is provided on the front
surface of the support structure 94b. The elevating
mechanism 96b is simlar in configuration to the
el evati ng nmechani sm 96a provided on the support structure
94a. That is, the elevating nmechani sm 96b includes a pair

of guide rails 98b extending in the Z direction, a
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novabl e nmenber 100b slidably nounted on the guide rails
98b, and a ball screw 102b extending parallel to the
guide rails 98b. A nut portion (not depicted) is forned
on the rear surface of the novable nenber 100b, and the
ball screw 102b is threadedly engaged with this nut
portion. The second imaging unit 106b is fixed to the
front surface of the novable nenber 100b. A pul se notor
104b for rotating the ball screw 102b is connected to one
end of the ball screw 102b. Accordingly, when the bal
screw 102b is rotated by the pulse notor 104b, the
novabl e nenber 100b is noved in the Z direction along the
guide rails 98b, so that the second imaging unit 106b
fixed to the novable nenber 100b is noved in the Z
di rection.

The first imaging unit 106a is oriented downward
and can accordingly inmage the upper surface la of the
test piece 1 nounted on the upper surface of the test
pi ece hol ding nmechanism 58. Further, the second i maging
unit 106b is oriented upward and can accordingly i nage
the lower surface 1b of the test piece 1 through the
nmounting portion 76 formed from a transparent nenber and
the transparent adhesive tape 7 attached to the back side
1b of the test piece 1. Each of the first inmaging unit

106a and the second inmaging unit 106b is an area canera,
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l'ine canera, three-dinmensional canera, or infrared canera,
for exanple. In the case of imaging the test piece 1
through the nounting portion 76 and the adhesive tape 7,

there is a case that an inage to be obtained nmay be
I nfluenced by a spherical aberration to cause a reduction
in contrast of the inage. To cope with this problem the
second inmaging unit 106b may have a conpensating unit

such as a conpensating ring capable of reducing the
i nfl uence of the spherical aberration.

In the imagi ng mechanism 82, the first imaging unit
106a and the second imaging unit 106b are connected to
each other by the connecting portion 108 in such a manner
that the position of the first imaging unit 106a in a
direction parallel to the nmounting surface 76a 1is
substantially the sane as the position of the second
I maging unit 106b in this direction. That is, the upper
surface of the test piece 1 and the |lower surface of the
test piece 1 at the sane position can be inmaged by the
first imaging unit 106a and the second inmaging unit 106b.
The connecting portion 108 has such a shape that it does
not interfere with the test piece holding nechanism 58
irrespective of the imaging position on the test piece 1
hel d on the test piece hol ding nechani sm 58.

Referring back to FIG 2, the processing apparatus
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2 further includes a display portion 110 having a touch
panel . The touch panel of the display portion 110 is
adapted to be operated by an operator of the processing
apparatus 2 in inputting conditions for processing to be
perfornmed in the processing apparatus 2. Further, the
di splay portion 110 also has a function of displaying an
alarm in the event that any abnormality has occurred
during the processing operation, so that the operator can
be informed of this alarm Further, an alarmlanp 112 is
provi ded on the upper surface of the rising portion 4a of
the base housing 4 of the processing apparatus 2. For
exanple, the alarm lanp 112 includes a green |lanp and a
red lanp. In this case, when the processing apparatus 2
Is normally operated, the green lanp is lit, whereas when
any abnormality has occurred in the processing apparatus
2, the red lamp is lit.

The operation of the inspecting apparatus 56
incorporated in the processing apparatus 2 wll now be
described, in which the test piece 1 is processed as a
wor kpi ece by the processing units 32 and next inspected
by the inspecting apparatus 56. First, a cassette storing
the frame unit 11 including the test piece 1 is nounted
on the cassette support table 6 of the processing

apparatus 2. Thereafter, the frame unit 11 is drawn from
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the cassette and transferred to the workpiece holding
unit 14 by operating the transfer unit 16. Thereafter,
the test piece 1 of the frame unit 11 held on the
wor kpi ece holding unit 14 is processed by the processing
units 32. Thereafter, the frane unit 11 is transferred to
the cl eaning apparatus 40 by operating the transfer unit
42 and the test piece 1 is next cleaned by the cleaning
appar at us 40.

Thereafter, the franme unit 11 is transferred from
the cleaning apparatus 40 to the test piece holding
mechani sm 58 of the inspecting apparatus 56 by operating
the transfer wunit 42. Thereafter, the vacuum source
connected to the suction groove 78a fornmed in the tape
hol ding portion 78 is operated to hold the frame unit 11
on the test piece holding nechanism 58 under suction.
Thereafter, the noving units 64a and 64b are operated to
relatively nove the test piece holding nmechanism 58 and
the inmaging mechanism 82 so that the horizontal position
of the first and second inaging units 106a and 106b cones
into coincidence with any inspecting position on the test
piece 1. Thereafter, the elevating nmechani sns 96a and 96b
are operated to set focal points of the first and second
imaging units 106a and 106b on the upper and | ower

surfaces of the test piece 1, respectively.
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FIG 7 is a schematic sectional view depicting a
posi ti onal relation anong the test pi ece hol di ng
mechani sm 58, the imging mechanism 82, and the test
piece 1 in inspecting the test piece 1 held on the test
pi ece hol di ng nechani sm 58 by using the imagi ng nechani sm
82. The front side la (upper surface) of the test piece 1
and the back side 1b (lower surface) of the test piece 1
at the sane horizontal position can be inmaged by the
first and second inmaging units 106a and 106b of the
i magi ng nmechani sm 82, respectively. The inaging nechani sm
82 can be relatively noved with respect to the test piece
hol di ng nmechani sm 58 by operating the X noving unit 64a
and the Y noving unit 64b. Accordingly, the imging
mechani sm 82 can sinultaneously inage the upper and | ower
surfaces of the test piece 1 at the same horizontal
position which can be arbitrarily set. However, the
I maging nmechanism 82 is not always required to
simul taneously imge the upper and | ower surfaces of the
test piece 1, but the timng of imaging the upper surface
of the test piece 1 by using the first inmaging unit 106a
may be different from the timng of inmaging the | ower
surface of the test piece 1 by using the second inmaging
unit 106b. Further, only one of the imaging units 106a

and 106b may be operat ed.
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In the case that the test piece 1 is cut by the
processing units 32 of the processing apparatus 2 to form
a cut groove as a processed nmark 3a along each street 3
as depicted in FIG 7, the inspecting apparatus 56 can
observe the processed mark 3a from the upper and [ ower
surfaces of the test piece 1 at the sane position.
Accordingly, the size of chipping fornmed along the
processed mark 3a can be neasured, and the size of each
device chip forned by dividing the test piece 1 can also
be neasured. After imging the test piece 1 to inspect
the sanme, the frame unit 11 including the test piece 1 is
returned to the cassette supported on the cassette
support table 6 by operating the transfer unit 42 and the
transfer unit 16.

In the <case of inspecting the test piece 1
processed to determ ne whether or not the processing
perforned to the test piece 1 is acceptable, there is a
case that it is insufficient to image only the front side
la (upper surface) of the test piece 1 and next observe
an image obtained. In the case of conventionally imging
both the front side la (upper surface) and the back side
1b (lower surface) of the test piece 1 at the sane
position on the test piece 1, the test piece 1 nust be

inverted after imaging the front side l1la of the test
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piece 1, for exanple. Furthernore, in next imaging the
back side 1b of the test piece 1 at the sane position,
the imaging unit nust be precisely set at the sane
position. Accordingly, much tinme and effort are required
to invert the test piece 1 and next precisely set the
relative position of the imaging unit with respect to the
test piece 1. In addition, there is a possibility that
the poisoning of the imaging unit may cone to a failure.
To the contrary, the inspecting apparatus 56 according to
the preferred enbodi nent includes the imging nmechani sm
82 having the first imaging unit 106a, the second imagi ng
unit 106b, and the connecting portion 108 for connecting
the first and second imaging wunits 106a and 106b.
Accordingly, the upper surface and the |ower surface of
the test piece 1 can be inaged at the sanme position. As a
result, tinme and effort conventionally required can be
suppressed and there is no possibility that the
positioning of the inmaging unit may cone to a failure.

The processing apparatus 2 incorporating the
i nspecting apparatus 56 according to the preferred
enbodi nrent may include a control wunit for controlling
each conponent. In this case, the control wunit may
control the inspecting apparatus 56 to inage the upper

and |lower surfaces of the test piece 1, thereby perform
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the inspection of the test piece 1, and further determ ne
whet her or not the processing perforned to the test piece
1 is acceptable. In the case that the control unit
determines that the processing perfornmed to the test
piece 1 is not acceptable, the control unit nay operate
the display portion 110 or the alarm lanp 112 to inform
the operator of this result of determ nation.

Further, in transferring the test piece 1 fromthe
cleaning table of the <cleaning apparatus 40 to the
i nspecting apparatus 56, the control unit nay adjust the
orientation of the cleaning table before holding the test
piece 1 by using the transfer unit 16 or 42, so that the
orientation of the test piece 1 to be held on the test
pi ece hol ding nechanism 58 can be controlled. In this
case, the control unit may totally record the processing
position on the test piece 1 and the inmaging position on
the imge of the test piece 1 as obtained by the
i nspecti ng appar at us 56.

For exanple, in the event that any abnormality on
the processing perforned to the test piece 1 s
recogni zed from the inage obtained by the inspecting
apparatus 56, the position where the abnornmality has
occurred on the test piece 1 <can be specified.

Accordingly, the cause of the abnormality can be
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di versely analyzed. Further, in the case that the inage
obtained by the inspecting apparatus 56, the inspected
position on the test piece 1 as observed on the inage
and the processing position on the test piece 1 are
recorded in the control unit, the above analysis can be
performed with any tim ng.

The present invention is not Ilimted to the
preferred enbodinent, and various nodifications may be
made. For exanple, while the test piece 1 is supported
through the adhesive tape 7 to the ring frame 9 in the
preferred enbodinent, the test piece 1 that can be
i nspected by the inspecting apparatus 56 is not limted
to such a configuration. That is, the test piece 1 my
not be supported through the adhesive tape 7 to the ring
frame 9. Further, while the test piece 1 processed by the
processing units 32 of the processing apparatus 2 is
imged by the inspecting apparatus 56 in the above
preferred enbodinent, the test piece 1 usable in the
present invention is not limted to such a configuration.
That is, the test piece 1 to be inspected my be
processed by any processing apparatus other than the
processi ng apparatus 2 depicted in FIG 2. Further, the
test piece 1 to be inspected may not be processed.

Further, the inspecting apparatus may not be incorporated
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in the processing apparatus 2, but nay be an independent
appar at us. Further, the 1inspecting apparatus 56 nmay
perform only imaging of the test piece 1. 1In this case,
the inspection of the test piece 1 by the use of an inmge
obtai ned by the inspecting apparatus 56 nmay be perforned
by any ot her appar at us.

The present invention is not l[imted to the details
of the above described preferred enbodi ment. The scope of
the invention is defined by the appended clains and all
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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WHAT IS CLAIMED | S

1. An inspecting apparatus for inspecting a test
piece attached to a transparent adhesive tape and
supported through said adhesive tape to a ring frane,
sai d i nspecting apparatus conpri sing:

a test piece holding nmechanism for holding said
test piece, said test piece holding mechanism having a
nounting portion formed from a transparent nenber having
upper and |ower exposed surfaces, said upper exposed
surface of said transparent nenber functioning as a
nounting surface for nounting said test piece through
said adhesive tape, whereby said test piece nounted on
said nounting surface of said nounting portion through
said adhesive tape is adapted to be held by said test
pi ece hol di ng nmechani sm

an inmagi ng nechanism for inmaging said test piece
held by said test piece holding nechanism said inaging
mechani sm having a first inmaging unit provided above said
nmounting portion, a second imaging unit provided below
said nmounting portion, and a connecting portion for
connecting said first imging wunit and said second
i magi ng unit; and

a nmoving unit for relatively noving said inaging

mechanism with respect to said nounting portion in a
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direction parallel to said nounting surface, wherein

said first imaging unit of said inmaging nechanism
is adapted to inmage the upper surface of said test piece
nmounted on said nounting surface of said nmounting portion
and held by said test piece holding nmechani sm

said second imaging unit of said imgi ng nmechani sm
Is adapted to image the | ower surface of said test piece
nounted on said nounting surface of said nmounting portion
and held by said test piece holding nmechanism and

said first imaging unit and said second imaging
unit are adapted to imge the upper surface and the | ower
surface of said test piece at a sanme position in said
direction parallel to said nounting surface.

2. The inspecting apparatus according to claim 1,
wher ei n

sai d test piece holding nmechani sm further has:

a tape holding portion having a tape hol ding
surface for holding said adhesive tape under suction
said tape holding surface being forned around an outer
circunference of said nounting portion, said adhesive
tape being held under suction in an annular area defined
bet ween an outer circunference of said test piece nounted
on said nounting surface and an inner circunference of

said ring frame; and
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a frame supporting portion provided around
said tape hol ding portion for supporting said ring frane.

3. The inspecting apparatus according to claim 2,
wher ei n

a height of said nounting surface of said nounting
portion is lower than a height of said tape holding
surface of said tape hol ding portion.

4. The inspecting apparatus according to claim 1,
wher ei n

said mounting surface of said nounting portion is
coated with fluororesin.

5. A processing apparatus for processing a
wor kpi ece attached to a transparent adhesive tape and
supported through said adhesive tape to a ring frane,
sai d processi ng apparatus conpri sing:

a workpiece holding unit for hol ding said
wor kpi ece;

a processing unit for processing said workpiece
hel d by sai d workpi ece holding unit;

an inspecting apparatus for i nspecting said
wor kpi ece processed by said processing unit; and

a transfer wunit for transferring said workpiece
from said workpiece holding unit to said inspecting

appar at us, wherein
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sai d i nspecting apparatus includes

a workpiece holding nechanism for hol ding
sai d workpi ece, said workpiece hol ding nechani sm having a
nmounting portion formed from a transparent nenber having
upper and |ower exposed surfaces, said upper exposed
surface of said transparent nenber functioning as a
nmounting surface for nounting said workpiece through said
adhesi ve tape, whereby said workpiece nounted on said
mounting surface of said nounting portion through said
adhesive tape is adapted to be held by said workpiece
hol di ng mechani sm

an imaging nechanism for imging said
wor kpi ece held by said workpiece holding nechanism said
I magi ng nechani sm having a first imaging unit provided
above said nounting portion, a second imaging unit
provi ded below said nounting portion, and a connecting
portion for connecting said first imaging unit and said
second i maging unit, and

a nmoving unit for relatively noving said
i magi ng nmechanism with respect to said nounting portion
in a direction parallel to said nounting surface,

said first imaging unit of said inmaging nmechanism

is adapted to image the upper surface of said workpiece

nmounted on said nounting surface of said nmounting portion
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and held by said workpi ece hol di ng mechani sm

said second imaging unit of said imagi ng nmechani sm
is adapted to image the lower surface of said workpiece
nmounted on said nounting surface of said nmounting portion
and hel d by said workpi ece hol di ng nechani sm and

said first imaging unit and said second imaging
unit are adapted to image the upper surface and the | ower
surface of said workpiece at a sane position in said
direction parallel to said nounting surface.

6. The processing apparatus according to claim 5,
wher ei n

sai d wor kpi ece hol di ng nechani sm further has:

a tape holding portion having a tape hol ding
surface for holding said adhesive tape under suction
said tape holding surface being formed around an outer
circunference of said nounting portion, said adhesive
tape being held under suction in an annular area defined
between an outer circunference of said workpiece nounted
on said nounting surface and an inner circunference of
said ring frame; and

a frame supporting portion provided around
said tape hol ding portion for supporting said ring frane.

7. The processing apparatus according to claim 6,

wher ei n
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a height of said nmounting surface of said nounting
portion is lower than a height of said tape holding
surface of said tape hol ding portion.

8. The processing apparatus according to claim5,
wher ei n

said mounting surface of said nounting portion is

coated with fl uororesin.
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