DESCRIPTION
BONDING APPARATUS

Technical Field
[0001]
Some aspects according to the present invention relates to a bonding apparatus.

Background Art
[0002]

Hitherto, there is known a bonding apparatus including an XY stage, where an
X axis linear motor includes a coil unit constructed by three-phase coils as a moving
unit and a yoke unit as a stationary unit, the yoke unit is fixed to a base (pedestal) viaa
yoke unit guide that can move the yoke unit in the same axial direction as the coil unit, a
reaction during a travel of the coil unit is configured to be absorbed, the X axis linear
motor is arranged at the bottom of a moving table as this type of bonding apparatus
(refer to patent document 1, for example).

Citation List
Patent Documents
[0003]

Patent Document 1:  JP 2012-114359 A
[0004]

The yoke unit moves toward a direction opposite to that of the coil unit in the
direction of an X axis, thereby absorbing a reaction of the movement of the moving
table by the X axislinear motor, resulting in prevention of a swing of the base (pedestal)
in the bonding apparatus according to Patent Document 1.

[0005]

Incidentally, there is a bonding apparatus where a table that moves in a drive
direction, and a reaction member that is used to cancel a reaction caused by the
movement of the table are arranged in the drive direction as the conventional bonding
apparatus.

DISCLOSURE OF THE INVENTION
Problem to be Solved by the Invention
[0006]
However, the bonding apparatus generaly has a long stroke that its moving



distance in the drive direction is long, and if both the table and the reaction members are
arranged in the drive direction as in the conventional bonding apparatus, a space in the
drive direction largely increases. Moreover, both the table and the reaction member
are arranged in the drive direction, the center of gravity of the table and the center of
gravity of the reaction member largely displaced from each other as a result, and a
weight balance of a pedestal that supports the table and the reaction member degrades.
[0007]

Some aspects of the present invention are made in view of the above-described
problem, and have one object to provide a bonding apparatus capable of suppressing the
increase in the space, and improving the weight balance on the pedestal.

Means for Solving Problem
[0008]

A bonding apparatus according to one aspect of the present invention includes
atablethat is provided so as to be movable in afirst direction with respect to a pedestal,
and a first reaction member and a second reaction member that are respectively
provided so as to be movable in the first direction with respect to the pedestal, where the
first reaction member and the second reaction member are each configured to movein a
direction opposite to the table in the first direction when the table moves in the first
direction, the first reaction member and the second reaction member are respectively
arranged on both sides of the table in a second direction perpendicular to the first
direction, and the first reaction member and the second reaction member are arranged
such that the centers of gravity of the first reaction member and the second reaction
member are at positions based on a center of gravity of the table.

[0009]

In the above-described bonding apparatus, the table, the first reaction member,
and the second reaction member can be respectively arranged such that the centers of
gravity of the table, the first reaction member, and the second reaction member are at
positions based on a center of gravity of the pedestal.

[0010]

In the above-described bonding apparatus, a position of the centers of gravity
of the first reaction member and the second reaction member can be coincident with a
position of the center of gravity of the table in the first direction, the second direction,
and athird direction perpendicular to the first direction and the second direction.

[0011]
The above-described bonding apparatus can further include a first direction
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driving unit that includes a coil and a magnet, and respectively drives the table, the first
reaction member, and the second reaction member in the first direction, where one of
the magnet and the coil can be provided on the table, and the other one of the magnet
and the coil can be provided on the first reaction member and the second reaction
member.

[0012]

In the above-described bonding apparatus, the table can be provided so as to be
movable in the second direction with respect to the pedestal.
[0013]

In the above-described bonding apparatus, the table can be configured to move
over areatively long distance in the first direction, and to move over arelatively short
distance in the second direction.

[0014]

In the above-described bonding apparatus, the table can be configured to move
at arelatively high rate of acceleration in the first direction, and to move at a relatively
low rate of acceleration in the second direction.

[0015]

In the above-described bonding apparatus, a bonding head used for bonding

can be provided on the table.

Effects of the Invention
[0016]

According to the present invention, the first reaction member and the second
reaction member are configured to move toward the direction opposite to that of the
table in the first direction when the table moves in the first direction. As aresult, a
momentum applied to the pedestal becomes theoretically zero, and the pedestal can thus
be prevented from swinging. Moreover, the first reaction member and the second
reaction member are respectively arranged on both sides of the table in the second
direction. As aresult, the first reaction member and the second reaction member can
be arranged in a compact manner without an extension in the first direction. Thus, an
increase in the space for the first reaction member and the second reaction member can
be suppressed.  Further, the first reaction member and the second reaction member are
arranged such that the centers of gravity of the first reaction member and the second
reaction member are at positions based on a center of gravity of the table. Asaresult,
a displacement between the center of gravity of the table and the centers of gravity of
the first reaction member and the second reaction member can be decreased in



comparison with the conventional bonding apparatus. Thus, the weight balance in the
pedestal can be improved, and, for example, an adverse effect such as generation of a
moment on the bonding head provided on the table can be decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG 1 isaschematic configuration diagram showing an example of a bonding
apparatus according to an embodiment.

FIG 2isafront view showing an example of an XY drive mechanism.

FIG 3isaside view showing the example of the XY drive mechanism.

FIG 4 isatop view showing the example of the XY drive mechanism.

FIG 5 isabottom view showing the example of the XY drive mechanism.

FIG 6 is abottom view illustrating a state of a movement in a'Y direction of a
table.

FIG 7 is abottom view illustrating a state of a movement in an X direction and
theY direction of thetable.

FIG 8 isafront view illustrating the state of the movement in the X direction
and the'Y direction of the table.

DETAILED DESCRIPTION OF THE INVENTION
[0018]

A description will now be given about an embodiment of the present invention.
Hereinafter in a description of drawings, the same or similar portion is denoted by the
same or similar numeral. However, the drawings are schematic. Therefore, specific
dimensions and the like need to be determined by referring to a description given below.
Moreover, the drawings obviously include portions different in dimensional relationship
or ratio among them. Further, atechnical scope of the present invention should not be
understood to be limited to the embodiment. It should be noted that a top side of the
drawings are referred to as "top"; a bottom side, "bottom", a left side, "left"; and right
side "right", and directions along and parallel with an X axis shown in the drawings are
referred to as X axis direction; directions aong and paralel with a 'Y axis, Y axis
direction; and directions along and parallel with a Z axis, Z axis direction in the
following description.

[0019]
FIG 1 to FIG 8 show an embodiment of a bonding apparatus according to the
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present invention.

FIG 1 is a schematic configuration diagram for illustrating an example of the
bonding apparatus according to this embodiment.

A bonding apparatus 1 according to this embodiment is a apparatus used to
carry out bonding.

[0020]

The bonding apparatus 1 includes awafer holder unit 20, a bonding unit 30, an
XY drive mechanism 40, a chip recognition unit 60, a substrate transport unit 70, and a
control unit 80 as shown in FIG. 1.

[0021]

The wafer holder unit 20 serves to hold a semiconductor wafer 10.  The wafer
holder unit 20 is configured to hold the semiconductor wafer 10 divided into multiple
semiconductor chips 11 on a wafer stage 21 by using a method such as a vacuum
suction.

[0022]

A push-up unit 22 is provided inside the wafer stage 21. The push-up unit 22
is configured to push up, in a top direction (Z axis direction), one of the multiple
semiconductor chips 11 included in the semiconductor wafer 10 so as to form a step
with respect to the other semiconductor chips 11. Moreover, a rotational drive
mechanism 23 is provided on a bottom portion of the wafer stage 21. The rotational
mechanism 23 is configured to rotate the wafer stage 21 about the Z axis direction.
[0023]

The bonding unit 30 serves to pick up the semiconductor chip 11 from the
wafer stage 21, and to bond the semiconductor chip 11 to a circuit board 15. The
bonding unit 30 includes a bonding head 31.

[0024]

A bonding tool 32 is attached to the bonding head 31. Moreover, a Z drive
mechanism 33 configured to be able to move the bonding tool 32 in the Z axis direction
and arotational drive mechanism 34 configured to be able to rotate the bonding tool 32
about the Z axis direction are provided inside the bonding head 31.

[0025]

The bonding tool 32 is configured to pick up the semiconductor chip 11.
When the semiconductor chip 11 is to be picked up, the XY drive mechanism 40 moves
the bonding head 31 above the wafer stage 21 on which the semiconductor chip 11 is
placed. The Z drive mechanism 33 moves down the bonding tool 32 so as to be close
to aposition at a predetermined distance from the semiconductor chip 11 as a subject to



be picked up.
[0026]

The bonding tool 32 can be configured to include vacuum holes for suction, for
example. In the case of this example, the vacuum holes can use the vacuum to suck
the semiconductor chip 11, thereby picking up the semiconductor chip 11.

[0027]

Moreover, the bonding tool 32 is configured to bond the semiconductor chip 11.
A detailed description will be given later on this point.

[0028]

The XY drive mechanism 40 serves to drive the bonding unit 30 in the X
direction and the Y direction. The XY drive mechanism 40 is configured to move the
bonding unit 30 to a predetermined XY position based on a control signa from the
control unit 80.

[0029]

The chip recognition unit 60 serves to recognize the semiconductor chip 11.
The chip recognition unit 60 includes a chip camera 61.

[0030]

The chip camera 61 is configured to be able to take a picture of arear surface
of the semiconductor chip 11. The chip camera 61 is arranged between the wafer
holder unit 20 and the substrate transport unit 70, for example, and is configured to take
apicture of the rear surface of the semiconductor chip 11 picked up by the bonding tool
32 from abottom direction (Z axis direction).

[0031]

The substrate transport unit 70 serves to transport the circuit board 15. The
substrate transport unit 70 includes a board stage 71 and transport rails 72.

[0032]

The circuit board 15 is supplied to the board stage 71 by board supply means
(not shown). The board stage 71 is configured to use, for example, the vacuum to suck
the circuit board 15, thereby fixing and holding the circuit board 15.

[0033]

The transport rails 72 are configured to move the board stage 71 in a
predetermined direction such asthe X axis direction.
[0034]

When the semiconductor chip 11 is to be bonded to the circuit board 15, the
transport rails 72 move the board stage 71 to a position at which the bonding tool 32 can
carry out the bonding. The XY drive mechanism 40 moves the bonding head 31 above
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the board stage 71 on which the circuit board 15 is placed. The Z drive mechanism 33
moves down the bonding tool 32. If the bonding tool 32 includes the vacuum holes,
the Z drive mechanism 33 presses the semiconductor chip 11 sucked by the vacuum
holes to the circuit board 15 at a predetermined load, thereby being able to bond the
semiconductor chip 11 to the circuit board 15.

[0035]

Although an example of the so-called die bonding for bonding the
semiconductor chip 11 to the circuit board 15 is described according to this embodiment,
the present invention is not limited to this example, and can be applied to the so-called
flip chip mounting that is to connect aflip chip to bumps arranged in an array form on a
circuit board.

[0036]

The control unit 80 is connected to the wafer holder unit 20, the bonding unit
30, the XY drive mechanism 40, the chip recognition unit 60, and the substrate transport
unit 70, and there is provided such a configuration that the control unit 80 controls
operations of these components, thereby being able to carry out processing required for
the boding. The control unit 80 includes an interface (not shown) that
transmits/receives signals to/from the respective components such as the wafer holder
unit 20, the bonding unit 30, the XY drive mechanism 40, the chip recognition unit 60,
and the substrate transport unit 70, for example. The control unit 80 is configured to
carry out feedback for the processing for the bonding based on detection results of
cameras, sensors or the like. For example, the control unit 80 recognizes the rear
surface of the semiconductor chip 11 based on the image taken by the chip camera 61,
detects the position thereof, and controls the XY drive mechanism 40, the Z drive
mechanism 33, and the rotational drive mechanism 34 based on the detection result,
thereby carrying out control relating to the operation of the bonding such as rear surface
recognition processing for correcting the position, the attitude, and the like of the
semiconductor chip 11.

[0037]

Moreover, the control unit 80 is connected to an operation unit 81 for inputting
control information and a display unit 82 for outputting the control information, and this
configuration alows an operator to use the operation unit 81 to input the required
control information while using the display unit 82 to recognize a screen.  The control
unit 80 can be configured by a computer apparatus including a CPU, a memory and the
like, for example, and programs, data and the like for carrying out the processing
required for the bonding are stored in advance in the memory.



[0038]

A description is now given about a configuration of the XY drive mechanism
40.

[0039]

FIG 2to FIG 5 are used to illustrate the XY drive mechanism, FIG 2 isafront
view showing an example of the XY drive mechanism, FIG. 3 is a side view showing
the example of the XY drive mechanism, FIG. 4 is atop view showing the example of
the XY drive mechanism, and FIG. 5 is a bottom view showing the example of the XY
drive mechanism. The XY drive mechanism 40 includes a pedestal 41, an X drive unit
42, atable unit 50, afirst reaction unit 55A, a second reaction unit 55B, and a 'Y drive
unit 46 as shownin FIG 2to FIG. 5.

[0040]

The pedestal 41 serves to support the respective components such as the X
drive unit 42, the table unit 50, the first reaction unit 55A, the second reaction unit 55B,
and the Y drive unit 46, for example. The pedestal 41 has a rectangular shape in the
plan view as shown in FIG. 4, for example.

[0041]

The X drive unit 42 serves to drive the table unit 50 in the X axis direction.
The X drive unit 42 is provided at the center or approximately at the center of the
pedestal 41 in the Y axis direction as shown in FIG. 2, and is provided at the center or
approximately at the center of the pedestal 41 intheY axis direction as shown in FIG. 3,
for example. The X drive unit 42 includes an X guide member 43, a hold pedestal 44,
and an X drive source 45.

[0042]

The X guide member 43 serves to guide the hold pedestal 44 in the X axis
direction, and is provided on a bottom surface of the pedestal 41. The X guide
member 43 can be configured so as to include rails and carriages, for example. In the
case of this example, two of the rails, for example, extend in parald in the X axis
direction, and are fixed to the bottom surface of the pedestal 41. Two of the carriages,
for example, engage with each of the two rails so as to be movable along the rails, and
these four carriages are fixed to the top surface of the hold pedestal 44, thereby enabling
guide of the hold pedestal 44 in the X axis direction.

[0043]

The hold pedestal 44 serves to hold the table unit 50, and the table unit 50 is
provided on a bottom surface of the hold pedestal 44.

[0044]



The X drive source 45 serves to provide a driving force in the X axis direction.
The X drive source 45 is configured to provide the driving force based on a control
signal from the control unit 80 to the hold pedestal 44. The drive source 45 can be
configured so as to include a rotational type servomotor and a ball screw as shown as
long dashed short dashed linesin FIG. 5, for example. In the case of this example, the
ball screw converts a driving force by a rotational motion generated by the rotational
type servomotor to a translational motion, and transmits the translational motion to the
hold pedestal 44, thereby enabling application of the driving force in the X axis
direction to the hold pedestal 44.

[0045]

The table unit 50 serves to support the boding unit 30. The table unit 50, as
the X drive unit 42, is provided at the center or approximately at the center of the
pedestal 41 in the Y axis direction as shown in FIG. 2, and is provided at the center or
approximately at the center of the pedestal 41 intheY axis direction as shown in FIG. 5,
for example. The table unit 50 includes a Y guide member 51, a table 52, a table X
sensor 53, and atableY sensor 54.

[0046]

TheY guide member 51 servesto guide the table 52 in the Y axis direction, and
is provided on the bottom surface of the hold pedestal 44. The guide member 51 can
be configured so as to include rails and carriages, for example. In the case of this
example, two of the rails, for example, extend in parallel in the Y axis direction, and are
fixed to the bottom surface of the hold pedestal 44. Two of the carriages, for example,
engage with each of the two rails so as to be movable along the rails, and these four
carriages are fixed to atop surface of the table 52, thereby enabling guide of the table 52
intheY axisdirection.

[0047]

The table 52 serves to hold the bonding unit 30, and the bonding head 31 of the
bonding unit 30 is provided on a bottom surface of the table 52. The table 52 is
provided so asto be movablein theY axis direction with respect to the pedestal 41.
[0048]

Moreover, the table 52 is fixed to the bottom surface of the hold pedestal 44 via
the Y guide member 51, and can move together with the hold pedestal 44 in the X axis
direction. The table 52 is provided so as to be movable aso in the X axis direction
with respect to the pedestal 41 in thisway.

[0049]
The table X sensor 53 serves to detect a physical amount in the X direction of
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thetable 52. Thetable X sensor 53 is provided at a position corresponding to the hold
pedestal 44 on the bottom surface of the pedestal 41 as shown in FIG. 2, for example,
and is configured to detect the position and the speed in the X axis direction of the table
52 moving together with the hold pedestal 44.

[0050]

The table Y sensor 54 serves to detect a physical amount in the Y direction of
thetable52. Thetable Y sensor 54 is provided at a position corresponding to the table
52 on the bottom surface of the hold pedestal 44 as shown in FIG. 2, for example, and is
configured to detect the position and the speed in the Y axis direction of the table 52.
[0051]

The first reaction unit 55A is provided, as shown in FIG 2, on one side (left
sidein FIG 2) in the X axis direction with respect to the table unit 50, for example, and
the second reaction unit 55B is provided on the other side (right sidein FIG. 2) in the X
axis direction with respect to the table unit 50, for example. Moreover, the first
reaction unit 55A and the second reaction unit 55B are arranged |eft-right symmetrical
or approximately left-right symmetrical about the table unit 50, particularly about the
table 52. The first reaction unit 55A includes a weight guide member 56A, a weight
member 57A, a first reaction member 58A, and a reaction member sensor 59A.
Similarly, the second reaction unit 55B includes a weight guide member 56B, a weight
member 57B, a second reaction member 58B, and a reaction member sensor 59B.

[0052]

It should be noted that the configuration of the second reaction unit 55B is the
same as the configuration of the first reaction unit 55A, a description is hereinafter
given about the configuration of the first reaction unit 55A, and a description of the
configuration of the second reaction unit 55B is thus appropriately omitted.

[0053]

The weight guide member 56A serves to guide the weight member 57A in the
Y axis direction, and is provided on one surface (bottom surface) of the pedestal 41.
The weight guide member 56A can be configured so as to include a rail, carriages and
the like, for example. In the case of this example, the rail extends in a straight line
formintheY axisdirection, and is fixed to the bottom surface of the pedestal 41. Two
of the carriages, for example, engage with the rail so as to be movable along the rail,
and these two carriages are fixed to a top surface of the weight member 57A, thereby
enabling guide of the weight member 57A inthe Y axis direction.

[0054]
The weight member 57A serves to increase the weight of the first reaction
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member 58A, and the first reaction member 58A is fixed to a bottom surface of the
weight member 57A. A cutout portion is partially formed for the X drive unit 42 in the
weight member 57B of the second reaction unit 55B as shown in FIG. 3. The weight
member 57A and the weight member 57B extend longer than the pedestal 41 in the Y
axisdirection as shown in FIG 3 and FIG. 4.

[0055]

Moreover, the weight member 57A of the first reaction unit 55A and the weight
member 57B of the second reaction unit 55B are coupled to each other via a coupling
member 57C as shown in FIG 4 and FIG 5. As aresult, the weight member 57A, the
first reaction member 58A, the weight member 57B, and the second reaction member
58B can integrally move.

[0056]

The first reaction member 58A serves to cancel (absorb) a reaction (reaction
force) in the Y axis direction. The table 52 is provided so as to be movable in the Y
axis direction with respect to the pedestal 41. Moreover, the first reaction member
58A and the second reaction member 58B are respectively arranged on both sides (the
left side and the right side in FIG. 2) of the table 52 in the X axis direction as shown in
FIG 2. The reaction member which has conventionally been provided as a single
member is divided into the two reaction members as described above, and the reaction
members are respectively arranged on the both sides of the table 52 in the X axis
direction, thereby enabling a compact arrangement of the first reaction member 58A and
the second reaction member 58B without an extension in the Y axis direction.

[0057]

Moreover, the first reaction member 58A is a member extending in the Y axis
direction. The first reaction member 58A includes a recess recessed in the X axis
direction through a surface opposing a side surface (left side surface in FIG. 2) of the
table 52 as shown in FIG. 2, the recess aso extends in the Y axis direction, and its front
end on a side closer relative to the page and its rear end on a side farther relative to the
pagein FIG. 2 are open.

[0058]

The reaction member sensor 59A serves to detect a physical amount in the Y
direction of the first reaction member 58A. The reaction member sensor 59A is
provided at a position corresponding to the weight member 57A on the bottom surface
of the pedestal 41 as shown in FIG. 2, for example, and is configured to detect the speed
in the Y axis direction of the first reaction member 58A moving together with the
weight member 57A.
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[0059]

Although a description is given about an example that the first reaction unit
55A includes the reaction member sensor 59A, and the second reaction unit 55B
includes the reaction member sensor 59B according to this embodiment, the
configuration is not limited to this example. As described above, the coupling member
57C enables the integral movement of the weight member 57A, the first reaction
member 58A, the weight member 57B, and the second reaction member 58B, and, for
example, only either one of the first reaction unit 55A and the second reaction unit 55B
can thus be provided with the reaction member sensor. In this case, the reaction
member sensor detects the physical amount in the Y direction of the first reaction
member 58A and the second reaction member 58B, which integrally move.

[0060]

The Y drive unit 46 serves to respectively drive the table 52, the first reaction
member 58A, and the second reaction member 58B in the Y axis direction. The Y
drive unit 46 is, for example, a widely-known linear motor, and includes a coil 47A, a
coil 47B, amagnet 48A, and a magnet 48B.

[0061]

The coil 47A and the coil 47B are respectively provided on the both side
surfaces of the table 52 so as to protrude in the X axis direction as shown in FIG 2. In
contrast, the magnet 48A and the magnet 48B are respectively provided inside the first
reaction member 58A and the second reaction member 58B. As a result, the Y drive
unit 46 that respectively drives the table 52, the first reaction member 58A, and the
second reaction member 58B intheY axis direction can easily be realized (constructed).
[0062]

Moreover, the coil 47A and the coil 47B are arranged so as to respectively be
inserted into the recesses of the first reaction member 58A and the second reaction
member 58B with clearances in the X axis direction and the Z axis direction. The
recesses of the first reaction member 58A and the second reaction member 58B extend
in the Y axis direction, and the coil 47A and the coil 47B can move in the Y axis
direction together with the table 52.

[0063]

Although a description is given about an example that the coil 47A and the cail
47B are provided on the table 52, and the magnet 48A and the magnet 48B are
respectively provided inside the first reaction member 58A and the second reaction
member 58B according to this embodiment, the configuration is not limited to this
example. For example, the coil 47A and the coil 47B can be respectively provided on
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the first reaction member 58A and the second reaction member 58B, and the magnet
48A and the magnet 48B can be provided on the table 52.
[0064]

The control unit 80 controls voltages supplied to the coil 47A and the coil 47B
of the Y drive unit 46 based on a signal from the table Y sensor 54 and a signal from the
reaction member sensor 59A when the table 52 movesin the Y axis direction in the XY
drive mechanism 40. On this occasion, the first reaction member 58A and the second
reaction member 58B move toward a direction opposite to that of the table 52 in the Y
axis direction, and the movements of the first reaction member 58A and the second
reaction member 58B cancel (compensate for) the reaction (reaction force) of the table
52. Asaresult, a momentum applied to the pedestal 41 is theoretically zero when the
table 52 moves in the Y axis direction, and a swing of the pedestal 41 is thus not
generated.

[0065]

Moreover, the control unit 80 controls a voltage supplied to the X drive source
45 of the X drive unit 42 based on asignal from the table X sensor 53 when the table 52
moves in the X axis direction in the XY drive mechanism 40. A counterweight that
moves toward a direction opposite to that of the table 52 does not exist in the X axis
direction in thisway. Therefore, although a force is applied to the pedestal 41 as the
table 52 moves in the X axis direction, the movement in the X axis direction is minute,
and the acceleration thereof is very low. As a result, the force applied to the pedestal
41 caused by the movement of the table 52 in the X axis direction is very small, and a
swing of the pedestal 41 hardly occurs.

[0066]

A description is now given about a state of an operation of the table 52.
[0067]

FIG 6 is abottom view for illustrating a state of a movement of the table in the
Y axisdirection. The first reaction member 58A and the second reaction member 58B
move toward a negative direction (minus direction) in the Y axis direction opposite to
that of the movement of the table 52 when the table 52 moves toward a positive
direction (plus direction) in the Y axis direction as indicated as arrows in FIG. 6. On
this occasion, the acceleration in the Y axis direction of the table 52 is equal to or more
than 10.0 G for example, and the table 52 is configured to move at a relatively high
acceleration in the Y axis direction. Moreover, a moving distance in the Y axis
direction of the table 52 is at most approximately 100 [mm], or can reach at most
approximately 200 [mm], for example, depending on the case, and the table 52 is
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configured to move over arelatively long distance in the'Y axis direction.
[0068]

FIG 7 is abottom view for illustrating a state of a movement of the table in the
X axis direction and the Y axis direction, and FIG. 8 is afront view showing the state of
the movement of the table in the X axis direction and the Y axis direction. The table
52 can move simultaneously in the Y axis direction and the X axisdirection. The first
reaction member 58A and the second reaction member 58B move toward the negative
direction (minus direction) in the Y axis direction as in the case shown in FIG. 6 when
the table 52 moves toward the positive direction (plus direction) in the Y axis direction
as indicated as arrows in FIG 7. Simultaneoudly, the table 52 moves toward the
positive direction (plus direction) in the X axis direction as indicated as arrows in FIG. 7
and FIG. 8. On this occasion, the acceleration in the X axis direction of the table 52 is
equal to or lessthan 1.0 G, for example, and the table 52 is thus configured to move at a
relatively low acceleration in the X axis direction. Moreover, the moving distance of
the table 52 in the X axis direction is, for example, only at most some millimeters, and
the table 52 is configured to move over a relatively short distance in the X axis
direction.

[0069]

On this occasion, the table and the reaction member are arranged in the drive
direction, namely the Y axis direction, in a conventional drive mechanism for the
bonding apparatus. Therefore, a center of gravity of the table and the center of gravity
of the reaction member are largely displaced from each other in a stop (stationary) state,
and the table and the reaction member move in the directions opposite to each other, and
the displacement between the centers of gravity further increases during the movement.
As aresult, the weight is biased on one side on the pedestal that supports the table and
the reaction member, which is an imbalanced state, namely a state bad in a weight
balance, and an adverse effect such as generation of a moment on the bonding head
provided on the table has thus arisen.

[0070]

In contrast, the first reaction member 58A and the second reaction member 58B
are respectively arranged on both sides of the table 52 in the X axis direction as shown
in FIG 2 in the stop (stationary) state in the XY drive mechanism 40, and the first
reaction member 58A and the second reaction member 58B are arranged such that the
centers of gravity of the first reaction member 58A and the second reaction member 58B
are positioned in the X axis direction based on the center of gravity of the table 52
according to this embodiment. Moreover, the first reaction member 58A and the
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second reaction member 58B are on an XY plane the same or approximately the same as
that of the table 52, and are arranged such that the centers of gravity of the first reaction
member 58A and the second reaction member 58B are positioned in the Z axis direction
based on the center of gravity of the table 52. Further, the first reaction member 58A
and the second reaction member 58B are arranged such that the centers of gravity of the
first reaction member 58A and the second reaction member 58B are positioned based on
the center of gravity of the table 52 also in the Y axis direction. The first reaction
member 58A and the second reaction member 58B are arranged such that the centers of
gravity of the first reaction member 58A and the second reaction member 58B are
positioned based on the center of gravity of the table 52 in this way, thereby enabling a
decrease in the displacement between the center of gravity of the table 52 and the
centers of gravity of the first reaction member 58A and the second reaction member 58B
in comparison with the conventional bonding apparatus.

[0071]

It should be noted that the position of the centers of gravity of the first reaction
member 58A and the second reaction member 58B preferably coincides with the
position of the center of gravity of the table 52 in the X axis direction, the Y axis
direction, and the Z axis direction. As a result, the pedestal 41 excellent in the weight
balance for the XY drive mechanism 40 can easily be realized (configured).

[0072]

Moreover, the table 52, the first reaction member 58A, and the second reaction
member 58B are preferably arranged such that the centers of gravity of the table 52, the
first reaction member 58A, and the second reaction member 58B are positioned based
on a center of gravity of the pedestal 41. As a result, the displacement between the
centers of gravity of the table 52, the first reaction member 58A, and the second
reaction member 58B and the center of gravity of the pedestal 41 can be decreased.
Thus, the weight balance of the entire XY drive mechanism 40 including the pedestal 41
can be improved.

[0073]

Although a description is given about the example that the table 52 moves
simultaneously in the Y axis direction and the X axis direction in FIG. 7 and FIG. 8
according to this embodiment, the configuration is not limited to this example. For
example, the table 52 can be moved in the Y axis direction, and the table 52 can then be
moved in the X axis direction, or, conversely, the table 52 can be moved in the X axis
direction, and the table 52 can then be moved in the Y axis direction.

[0074]
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The first reaction member 58A and the second reaction member 58B are
configured to move toward the direction opposite to that of the table 52 in the Y axis
direction when the table 52 movesin the Y axis direction in this way according to this
embodiment. As a result, the momentum applied to the pedesta 41 becomes
theoretically zero, and the pedestal 41 can thus be prevented from swinging. Moreover,
the first reaction member 58A and the second reaction member 58B are respectively
arranged on the both sides of the table 52 in the X axis direction. Asaresult, the first
reaction member 58A and the second reaction member 58B can be arranged in the
compact manner without an extension in the Y direction. Thus, the increase in the
space for the first reaction member 58A and the second reaction member 58B can be
suppressed.  Further, the first reaction member 58A and the second reaction member
58B are arranged such that the centers of gravity of the first reaction member 58A and
the second reaction member 58B are positioned based on the center of gravity of the
table 52. As a result, the displacement between the center of gravity of the table 52
and the centers of gravity of the first reaction member 58A and the second reaction
member 58B can be decreased in comparison with the conventional bonding apparatus.
Thus, the weight balance in the pedestal 41 can be improved, and, for example, an
adverse effect such as the generation of a moment on the bonding head 31 provided on
the table 52 can be decreased.

[0075]

It should be noted that the present invention is not limited to the embodiment,
and can be modified in various ways for application.
[0076]

Moreover, the examples and application examples described in the embodi ment
of the present invention can be appropriately combined, modified, or improved for use
depending on applications, and the present invention is not limited to the description of
the embodiment. It will be apparent from the description of the claims that such the
combinations, or such modified or improved forms can also be included within the
technical scope of the present invention.

Legends

[0077]

1 Bonding apparatus
31 Bonding head

41 Pedestal

46 Y drive unit

47A, 47B Coil
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48A, 48B Magnet

52
S58A
58B

Table
First reaction member
Second reaction member
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CLAIMS

1. A bonding apparatus, comprising:

a table that is provided movably in afirst direction with respect to a pedestal;
and

a first reaction member and a second reaction member that are respectively
provided movably in the first direction with respect to the pedestal, wherein:

the first reaction member and the second reaction member are each configured
to move in adirection opposite to the table in the first direction when the table movesin
thefirst direction;

the first reaction member and the second reaction member are respectively
arranged on both sides of the table in a second direction perpendicular to the first
direction; and

the first reaction member and the second reaction member are arranged such
that the centers of gravity of the first reaction member and the second reaction member
are at positions based on a center of gravity of the table.

2. The bonding apparatus according to claim 1, wherein:

the table, the first reaction member, and the second reaction member are
respectively arranged such that the centers of gravity of the table, the first reaction
member, and the second reaction member are at positions based on a center of gravity of
the pedestal.

3. The bonding apparatus according to claim 1 or 2, wherein:

a position of the centers of gravity of the first reaction member and the second
reaction member coincides with a position of the center of gravity of the table in the
first direction, the second direction, and a third direction perpendicular to the first
direction and the second direction.

4. The bonding apparatus according to claim 1 or 2, further comprising:

afirst direction driving unit that includes a coil and a magnet, and respectively
drives the table, the first reaction member, and the second reaction member in the first
direction, wherein:

one of the magnet and the coil is provided on the table; and

the other one of the magnet and the coil is provided on the first reaction
member and the second reaction member.

5. The bonding apparatus according to claim 1, wherein:

the table is provided movably in the second direction with respect to the

pedestal.
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6. The bonding apparatus according to claim 5, wherein:

the table is configured to move over a relatively long distance in the first
direction, and to move over arelatively short distance in the second direction.
7. The bonding apparatus according to clam 5 or 6, wherein:

the table is configured to move at a relatively high rate of acceleration in the
first direction, and to move at a relatively low rate of acceleration in the second
direction.
8. The bonding apparatus according to claim 1, wherein:

abonding head used for bonding is provided on the table.
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