
ALIGNMENT APPARATUS BACKGROUND OF THE INVENTION  FIELD OF THE INVENTION The
present invention relates to an alignment  apparatus, and in particular, to
an alignment apparatus,  which prevents work from being damaged due to
contact  between the work and periphery edge of a table sucking the  same,
and is capable of detecting the position of the outer  edge of the work
with a high precision.. RELATED ART Conventionally, the processing of work
(semiconductor wafer (hereinafter, referred to as wafer) )  includes, for
example, a dicing process in which, after  a circuit surface is formed on
one side of a wafer, the  wafer is cut into an appropriate chip size
through various  processes such that the rear surface thereof is polished
with the circuit surface covered with a film, and the like. In many
processes as described above, an apparatus  called wafer alignment
apparatus (wafer positioning  apparatus) , of which object is to shift the
center of wafer  to a predetermined position and to align the chip
alignment  direction to a predetermined direction, is often  incorporated
into a variety of machines in the process. In this apparatus, called
aligner, a non-contact  type, which does not come into mechanical contact
with the  most breakable wafer periphery edge, has become the main  trend.
The aligner is provided with such function that I the central position and
orientation of the wafer are  



obtained by performing calculation based on the wafer  configuration
characteristics and positional information  obtained by an optical sensor
and rotational and  horizontal wafer shift means, and it is arranged so
that  the wafer is shifted to a predetermined position by the  shift means.
More specifically, when a wafer is placed onto a  generally flat wafer
loading plane provided to a table by  a transfer means such as a robot, the
aligner turns the  loading plane and wafer along with the table in a
horizontal plane while sucking the wafer with a wafer  suction means
provided inside the wafer loading plane; a  sensor head detects the
periphery position of the wafer  with respect to the rotational position of
the table along  with the position of an orientation mark indicating
direction reference for chip alignment; and the wafer  central position and
the orientation mark are aligned to  a predetermined position by rotating
and shifting the  table in X- and Y-directions in a horizontal plane based
on the data output by the sensor, which outputs data for  aligning the
same, to the predetermined position; thus the  wafer is made ready to be
transferred to the next process. The aligner is used in various machines
such as a  tester called prober, a wafer mounter which integrally  attaches
a ring frame and a wafer to each other with an  adhesive film, and a dicing
apparatus. As for the type of the sensor head, in the case of  an optical
unit, of which sensor head comprises a light 2 



emitting side and a light receiving side, a transmission  sensor system is
often adopted in which a work Is placed  with its periphery portion being
optically sandwiched by  the light emitting side and the light receiving
side, and  the position of the periphery of the wafer is detected  based on
information of altered amount of the transmitted  light. In the above
system, generally, it Is arranged so  that the periphery portion of the
wafer is positioned  outside the table being protruding in the air, and
that  the sensor head detects the position of the protruding  portion. The
aligner of this type is applicable with no  problem to wafers of up to
approximately 200gm in thickness  before dicing. However, in these days,
wafers are required to be  extremely thin to 50pm-200pnIn thickness. Owing
to this,  since polished wafer cannot maintain its plane  configuration, In
some cases, wafer periphery area  protruding out of the table trails down
due to Its own  weight. Consequently, in the alignment apparatus of
conventional type, when the table is rotated, the wafer  periphery area is
apt to move up/down causing flip-flops  by wind pressure due to the
rotation. At this time, a large  load Is Intensively applied to the contact
position of the  periphery area of the wafer with the periphery edge of the
table due to the action of the principle of leverage having  the fulcrum at
the contact position and resulting In such  problem that the surface of the
wafer gets damaged. Such  a problem occurs more frequently when the
flip-flop is 



3 larger; i.e. , when the rotation speed of the table is  faster, or when
the protruding width of the wafer is larger,  resulting in such a problem
that the setting of the  rotation speed of the table and the size of the
wafer are  restricted. Further, due to the trail-down and flip-flop  of the
wafer, another problem occurs that the detection  of the periphery position
of the wafer becomes difficult,  which decreases the detection accuracy by
the sensor. SUMMARY OF THE INVENTION The present invention has been
proposed in view of  the above-described problems. Accordingly, an object
of  the present invention is to provide an alignment apparatus,  which is
capable of, even when a work cannot maintain its  plane configuration,
reliably detecting the outer edge  position of the work, effectively
preventing the work from  being damaged by reducing up/down flip-flops in
the  periphery area of the work, and aligning the central  position and an
orientation mark of the work with a  predetermined position. In order to
achieve the above mentioned object, the  present invention adopts such
constitution that an  alignment apparatus for aligning the central position
and  an orientation mark of a generally plate-like work with  a
predetermined position comprises: a table, which is provided rotatably in a
plane and  equipped with a loading plane having suction holes f or said
work, a shift mechanism for shifting the table, and a  sensor, which is
disposed adjacent to the outer edge 



4 portion of said work, for detecting the position of the  outer edge and
outputting detected positional data for  shifting said table to a
predetermined position, wherein said loading plane is formed into a size so
as to  be positioned inside the periphery of said work; a  receiving member
is provided outside said table and is  positioned on the generally same
plane as said loading  plane; and the periphery of the receiving member has
a  plane configuration so as to come to a position further  outside the
periphery of the work. According to the above  constitution, it is possible
to place the work on the table  and the receiving member so as not to
protrude out of the  periphery of the receiving member. Thus, it is
possible,  unlike the conventional case, to prevent the trail-down  in the
periphery area of the work. By this arrangement,  it is possible to prevent
the flip-flop in the wafer  periphery area during table rotation, thus it
is possible  to prevent the work from being damaged at the periphery  edge
of the table. And further, since the restriction in  rotation speed of the
table and size of the work is relieved,  such effect that the degree of
freedom in designing the  alignment apparatus is obtained. Furthermore,
since the  trail-down and flip-flop of the work are prevented, it is
possible to reliably detect the outer edge of the work with  the sensor;
thus, it is possible to align the central  position and the orientation
mark of the work with a high  precision. The present invention adopts such
constitution that  



the sensor includes a light receiving element and a light 5 emitting
element disposed so as to optically sandwich the  periphery portion of the
work, and that said receiving member is formed using material  having
translucency. According to the above constitution,  in detecting the outer
edge position of the work, since  the light emitted from the light-emitting
element goes  through the receiving member and is captured by the light
receiving element, it is possible to determine the  position of the light
receiving element and the light  emitting element despite the presence of
the receiving  member. Further, a constitution may be adopted such that the
light emitting element comprises a receiving member of  glass-like
scatterer, and is formed so as to reflect and  project the light by
allowing the light to enter. the  receiving member laterally. According to
this  constitution, since it is possible to form the light  emitting
element using the receiving member, it is  possible to achieve space saving
and simplification of the  sensor structure. Furthermore, it is preferred
to adopt such  constitution that the receiving member is detachably
attached around the periphery of the table along with the  above-described
constitution. According to the  constitution like this, it is possible to
easily attach  the receiving member to existing alignment apparatus.  Also,
by preparing receiving members of several sizes,  



even when the plane size of the work changes, it is possible  to replace
the receiving member in accordance therewith 6 resulting in an increased
versatility of the alignment  apparatus. Still further, the present
invention may adopt such  constitution that an alignment apparatus for
aligning the  central position and an orientation mark of a generally
plate-like work with a predetermined position comprises: a table, which is
provided rotatably in a plane and  equipped with a loading plane having
suction holes for said  work, a shift mechanism for shifting the table, and
a  sensor, which is disposed adjacent to the outer edge  portion of said
work, for detecting the position of the  outer edge and outputting detected
positional data for  shifting said table to a predetermined position,
wherein said table is formed out of material having  translucency, and is
formed into a size so that the  periphery edge thereof comes to a position
further outside  the periphery of said work. According to the above
constitution, it is possible to make the table simpler. Still furthermore,
the invention may adopt such  constitution that the work comprises an
ultrathin  semiconductor wafer. According to this constitution,  since the
wafer is prevented from being damaged by  incorporating the apparatus of
the present invention into  a manufacturing line of semiconductor wafer, it
is  expected that the chip yield and the like will be  increased. 



In this specification, the term "ultrathin" is used  for semiconductor
wafers of approximately 30m-150m in  thickness. 7 BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is a front view schematically showing an  alignment
apparatus according to a first embodiment, Fig.  2 is a plan view of a
table according to the above embodiment,  and Fig. 3 is a front view
schematically showing an  alignment apparatus according to a second
embodiment. DETAILED DESCRIPTION OF THE INVENTION Embodiments of the
present Invention will be  described below with reference to the drawings.
FIRST EMBODIMENT Fig. I is a front view schematically showing an  alignment
apparatus according to a first embodiment.  Referring to Fig. 1, an
alignment apparatus 10 comprises  a table 11 for supporting a wafer W as a
work having a  generally disk-like shape, a shift mechanism 30 that  shifts
the table 11 in the X- and Y-axis directions, a  rotation unit 40 that
rotates the table 11 in a generally  horizontal plane, and a sensor 50
disposed adjacent to the  periphery portion of the wafer W. Here, the wafer
W is  formed extremely thin in thickness, and is provided with  a V-notch
Wl, which indicates the crystalline orientation  used for positioning the
same, on the periphery thereof  (right-edge In Fig. 2). The table 11
comprises, as shown in Fig. 2, a table  main body 12 with a loading plane
12A having a disk-like  



shape viewed from the top, and a chamber 13 disposed on 8 the lower face
side of the table main body 12. The diameter  or size of the loading plane
12A is formed smaller than  that of the wafer W so that the periphery edge
of the loading  plane 12A is positioned inside the outer periphery edge  of
the wafer W. Accordingly, as shown in Fig. 2, the  periphery portion of the
wafer W projects by a  predetermined amount out of the periphery of the
loading  plane 12A. In the surface of the loading plane 12A, a large
number of suction holes 12a, which go through the same in  the up-down
direction, are formed so as to suck the wafer  W, which is transferred and
placed on the loading plane  12A, by exhausting the air from the chamber 13
via a vacuum  pump or decompression pump (not shown). Here, attached  at
the periphery side of the table main body 12 is a  receiving member 15
positioned on the generally same plane  as the loading plane 12A. According
to the present embodiment, the receiving  member 15 is formed using
material having translucency  such as quartz glass, but it is not limited
thereto. The  receiving member 15 is formed into a generally circular
ring- like shape, and at the center thereof, a round hole  15A, which has
an inner periphery surface along the  periphery of the table main body 12.
The receiving member  15 is formed into a plane shape which has a diameter
larger  than that of the wafer W. Also, the receiving member 15  is placed
on a plurality of projections 12B provided on  the periphery side of the
table main body 12 and secured  



with screws detachably from the top of the table 11. The shift mechanism 30
comprises an X-axis shift unit 9 31 provided movably in the right-left
direction (X-axis  direction) in Fig. 1, and a Y-axis shift unit 32, which
is disposed at the upper portion of the X-axis shift unit  31, provided
movably in the direction perpendicular to the  drawing in Fig. I (Y-axis
direction). The X- and Y-axis  shift units 31, 32 are equipped with a known
feed screw  shaft mechanism, and are adapted so as to move with high
precision along the X and Y axes by driving motors Ml and  M2 respectively.
Also, a table support member 35 is  provided on the upper face side of the
Y-axis shift unit  32. The table support member 35 comprises a base 36, a
plurality of struts 37 extending upward from the base 36,  an upper bearing
plate 38 disposed at the upper end of these  struts 37, and a lower bearing
plate 39 disposed at the  lower end side of the struts 37 so that a support
axle 43,  which will be described later, and the table main body 11
supported thereby can be rotated owing to the upper and  lower bearing
plates 38 and 39. The rotation unit 40 comprises a motor M3 supported  on
the lower f ace side of an area of the upper bearing plate  38, which
protrudes rightward In Fig. 1, a first pulley  42 fixed to an output axle
41 of the motor M3, a second  pulley 44 positioned at the periphery of the
support axle  4 3. which is provided on the lower face side of the chamber
13, and a belt 45 wrapped around between these first and  second pulleys 42
and 44; and it is adapted so that the  



support axle 43 and the table 11 can be rotated in a  horizontal plane by
the rotation of the motor M3. The sensor 50 comprises a type which has such
10 function that image processing is available by a camera.  Specifically,
the sensor 50 comprises a light-emitting  element 51 disposed below the
receiving member 15 and a  light-receiving element 52 disposed above the
same.  These elements 51, 52 are disposed at a position where the  light
emitting face 51A and the light receiving face 52A  overlap with the outer
edge portion of the wafer W, and  it is arranged so that the position of
the V-notch Wi is  detected to perform the positioning of the wafer W.
Then, the entire operation in the first embodiment  will be described.
First, a wafer W is transferred and placed onto the  table 11 by a transfer
apparatus (not shown), then the  chamber 13 is decompressed to inhale the
air therefrom via  the suction hole 12a, and thus the wafer W is sucked and
held on the loading plane 12A. Here, the central area of  the wafer W Is
sucked by the loading plane 12A, and the  periphery area of the wafer W is
placed on the upper surface  of the receiving member 15 without protruding
out of the  periphery of the receiving member 15. Next, the motor M3 of the
rotation unit 40 is driven  to rotate the table 11. Owing to this rotation,
the  position of the V-notch W1 is detected by the light which  goes from
the light-emitting element 51 to the light- receiving element 52. Based on
the detected data, the  



displacement amount between the central position of the  wafer W and the
origin of the X- and Y-axes is determined.  Based on this determination,
the X-axis shift unit 31 and  the Y-axis shift unit 32 are driven to shift
by a 11 predetermined amount to align the central position and the
orientation mark of the wafer W with a predetermined  position
respectively. After completing the positioning,  the wafer W is sucked by
the above-described transfer  apparatus or other separate transfer arm (not
shown), and  the wafer W is transferred and placed in a predetermined
state onto a table of an apparatus in the next process,  i.e., for example,
a mounter or dicing apparatus. Thus, according to the above-described first
embodiment, since the wafer W is placed on the receiving  member 15 without
allowing the periphery area thereof to  protrude out of the periphery of
the receiving member 15,  it is possible to prevent trail-down or flip-flop
of a  wafer W in the periphery area thereof even when the wafer  W of
ultrathin type is the object to be handled. Owing  to this arrangement,
when the sensor 50 detects the  position of the outer edge, it is possible
to prevent  positional detection error such as positional  misalignment or
defocusing; further, it is possible to  prevent the lower surface of the
wafer W from being damaged  by the periphery edge of the table main body
12. SECOND EMBODIMENT Fig. 3 shows an alignment apparatus according to a
second embodiment of the invention. The second  



embodiment is characterized in that the table main body  12 and the
receiving member 15 in the first embodiment are  integrated into one unit.
Specifically, a table 60  according to the second embodiment is formed out
of 12 material which has translucency entirely, for example,  quartz glass,
into such size that the periphery edge  thereof comes to a position outside
the periphery edge of  the work W. Further, the table 60 is secured to a
peripheral flange 13A forming a chamber 13 via screws or  the like (not
shown). In the area corresponding to the  chamber 13, suction holes 60a are
formed as with the first  embodiment. Structures other than the above are
substantially the same as those in the first embodiment.  Accordingly, in
Fig. 3, the items Identical to those in  the first embodiment are given the
same reference numerals  and symbols and the descriptions thereof are
omitted. According to the second embodiment as described  above, in
addition to the effect obtained by the first  embodiment, the structure of
the table 60 becomes simpler  resulting in a reduction of the number of the
components,  and thus, such effect that the manufacturing cost of the
apparatus can be reduced is additionally achieved. In the above embodiment,
the wafer W is the object  to be handled. The Invention is not limited to
that.  Other plate-like objects, which require centering or  positioning,
may be handled. Also, the wafer W is not  limited to the type which is
sucked on the lower side  thereof, but also a type which is sucked on the
upper side  



thereof may be handled. Further, the sensor 50 is not limited to the
above-described constitution. For example, such  constitution may be
adopted that positional displacement  of the wafer W is detected by
comparing the amount of light 13 received by the light receiving element 52
with a  predetermined amount of light to be received;  alternatively, an
area sensor, a line sensor or the like  may be adopted. Furthermore, if the
same feature as the  above is obtained, the sensor 50 may be of a different
reflection type or a transmission type. Still further,  the receiving
member 15 according to the first embodiment  and the upper surf ace and/or
lower surf ace of the periphery  side of the table 60 according to the
second embodiment  may be optically roughened into a glass scatterer of
frosted glass; and light from an illuminant such as a lamp  or light from a
light output port of a fiber light guide  may be allowed to enter
laterally; and the receiving member  15 or the table 60 itself is given a
reflection function .so that it can function as a light emitting element of
the  sensor 50. Owing to this arrangement also, the periphery  portion of
the wafer W Is optically sandwiched by the  receiving member 15 or table 60
as the light-emitting  element and the light-receiving element 52. Still
furthermore, the material for the receiving  member 15 and the table 60 is
not limited to quartz glass.  For example, a plastic plate such as an
acrylic or  polyvinyl chloride plate may be used. In other words, It  



is sufficient that it has translucency at a level that the  light receiving
element 52 can captures the light emitted  from the light-emitting element
51. As described above, according to the invention,  since the receiving
member, which is positioned at  generally the same plane as the loading
plane, is provided 14 outside the table and the receiving member has a
plane  configuration larger than the work, the periphery area of  the work
can be placed on the receiving member. Owing to  this arrangement, since
the periphery area of the work is  prevented from trail-down and flip-flop,
the surface of  the work can be effectively prevented from being damaged;
thus the positional detection and orientation detection  of the work by the
sensor can be maintained at a high  precision. Also, since the receiving
member Is formed out of  material having translucency, even when the
receiving  member comes to a position between the light receiving  element
and the light-emitting element of the sensor, the  light-receiving element
can capture the light of the  light-emitting element. Thus, despite the
presence of  the receiving member, it is possible to determine the
position of each element. Here, in the case where the  light-emitting
element is formed out of the receiving  member of a glass scatterer and it
is arranged so that the  receiving member can reflect and project the light
which  laterally enters the receiving member, the structure of  the sensor
can be simplified by using the receiving member. 



Further, when the receiving member is provided  detachably at the periphery
of the table, It is possible  not only to easily attach the receiving
member to existing  alignment apparatus, but also to replace the receiving
member in accordance with the plane size of the work by  preparing the
receiving members of several sizes, and thus  the versatility of the
alignment apparatus is Increased 15 is advantageously achieved.
Furthermore, when the entire table is formed out of  material having
translucency, and the same is formed Into  a size that the periphery edge
thereof comes to a position  outside the periphery of the work, it is
possible to form  the table of the alignment apparatus into a simpler
structure. Still further, in the case where the work is an  ultrathin
semiconductor wafer, it is possible to prevent  the wafer, which requires
strict plane accuracy, from  being damaged resulting in an increased yield
ratio of  chips. 16 WHAT IS CLAIMED IS 1. An alignment apparatus for
aligning the central  position and an orientation mark of a generally
plate- like work with a predetermined position, comprising: a table, which
is provided rotatably in a plane and  equipped with a loading plane having
suction holes f or said  work, a shift mechanism for shifting the table,
and a  sensor, which is disposed adjacent to the outer edge  



portion of said work, for detecting the position of the  outer edge and
outputting detected positional data for  shifting said table to a
predetermined position, wherein said loading plane is formed into a size so
as to  be positioned inside the periphery of said work; a  receiving member
is provided outside said table and is  positioned on the generally same
plane as said loading  plane; and the periphery of the receiving member has
a  plane configuration so as to come to a position further  outside the
periphery of the work. 2. The alignment apparatus according to claim 1,
wherein  said sensor includes a light receiving element and a light
emitting element disposed so as to optically sandwich the  periphery
portion of the work, and said receiving member is formed using material
having translucency. 3. The alignment apparatus according to claim 2,
wherein  said light emitting element comprises a receiving member  of
glass-like scatterer, and Is formed so as to reflect 17 and project the
light by allowing the light to enter the  receiving member laterally. 4.
The alignment apparatus according to claim 1, 2 or 3,  wherein said
receiving member is detachably attached  around the periphery of the table.
5. An alignment apparatus for aligning the central  position and an
orientation mark of a generally plate- like work with a predetermined
position, comprising: a table, which is provided rotatably in a plane and  



equipped with a loading plane having suction holes for said  work, a shift
mechanism for shifting the table, and a  sensor, which is disposed adjacent
to the outer edge  portion of said work, for detecting the position of the
outer edge and outputting detected positional data for  shifting said table
to a predetermined position, wherein said table is formed out of material
having  translucency, and is formed into a size so that the  periphery edge
thereof comes to a position further outside  the periphery of said work. 6.
The alignment apparatus according to any of claims 1-5,  wherein said work
comprises an ultrathin semiconductor  wafer. 18 


