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cover the bonding surface holding the electronic component with the first portion of the
sheet. Therefore, it is possible to curb adhesion of the molten adhesive material to the
bonding surface. Asaresult, the bonding apparatus can perform satisfactory bonding.
[Advantageous Effects of Invention]

[0008] The bonding apparatus according to the disclosure can satisfactorily bond an

electronic component to a substrate through an adhesive material.

[Brief Description of Drawings]
[0009] FIG. 1isan outline diagram illustrating a configuration of a bonding apparatus
according to afirst disclosure.

FIG 2 isasectional view of a semiconductor device assembled by the bonding
apparatusillustrated in FIG. 1.

FIG 3 isan enlarged view of a bonding tool in the bonding apparatus illustrated
inFIG 1.

FIG 4A isaplan view of abonding surface.

FIG 4B isasectional view taken along the line IV-1V illustrated in FIG. 4A.

FIG 5isaflow diagram illustrating main processes of a bonding method using
the bonding apparatus illustrated in FIG. 1.

FIG 6A is a diagram illustrating one process among processes for attaching a

tape.

FIG 6B isadiagram illustrating a process performed after the processillustrated
in FIG 6A.

FIG 7A is a diagram illustrating one process in the processes for attaching a
tape.

FIG 7B isadiagram illustrating a process performed after the processillustrated
3
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inFIG 7A.

FIG 8A is a diagram illustrating one process in the processes for attaching a
tape.

FIG 8B isadiagram illustrating a process performed after the process illustrated
in FIG 8A.

FIG 9A and FIG 9B are diagrams illustrating operations of a bonding apparatus
according to a comparative example.

FIG 10 is adiagram illustrating operations of a bonding apparatus according to
the first disclosure.

FIG 11 isan outline diagram illustrating a configuration of a bonding apparatus
according to the second disclosure.

FIG 12A isaplan view of abonding tool illustrated in FIG, 11.

FIG 12B isasectional view taken along the line XV-XV illustrated in FIG 12A.

FIG 13 isasectional view of a sheet constraining stage illustrated in FIG. 11.

FIG 14 isaflow diagram illustrating main processes of a bonding method using
the bonding apparatus illustrated in FIG. 11.

FIG 15A is a sectional view illustrating a bonding tool in a process for
constraining a sheet.

FIG 15B is a diagram illustrating a process performed after the process
illustrated in FIG. 15A.

FIG 16A is a sectional view illustrating the bonding tool in the process for
constraining a sheet.

FIG 16B is a diagram illustrating a process performed after the process
illustrated in FIG. 16A.

FIG 17 is an enlarged view of a bonding tool in a bonding apparatus according
4
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to afirst modification example.
FIG 18 is an enlarged view of a bonding tool in a bonding apparatus according
to a second modification example.

FIG 19 is an enlarged view of a bonding tool in a bonding apparatus according
to a third modification example.

FIG 20 is an enlarged view of a bonding tool in a bonding apparatus according
to a fourth modification example.

FIG 21 isan enlarged view of a bonding tool in a bonding apparatus according
to afifth modification example.

FIG 22 is an enlarged view of a bonding tool in a bonding apparatus according

to a sixth modification example.

[Description of Embodiments]

[0010] Hereinafter, embodiments for implementing bonding apparatuses and bonding
methods according to the first disclosure and the second disclosure will be described in
detail with reference to accompanying drawings. In description of the drawings, the
same reference numerals will be given to the same elements, and repeated description
will be omitted.

[0011] Here, a sheet for preventing the crawling upward is sandwiched between a
bonding head and a semiconductor die. The crawling prevention sheet alows for air
permeation. The bonding head holds the semiconductor die with vacuum provided
from a suctioning hole using the air permeation. That is, in the following description,

having air permeability means that the crawling prevention sheet has performance of
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axis) of the bonding tool 12. Further, the control part 8 performs control to start or stop
an air vacuum operation and/or an air blow operation. Also, the control part 8 performs
load control when the semiconductor dies 102 are mounted on the substrate 101, heat
supply control of the bonding stage 4, heat supply control of the bonding tool 12,
constraining operation control of the tape 200, and the like.

[0032] Hereinafter, the bonding tool 12 will be described in further detail with reference
to FIG 3 and FIGs. 4A and 4B. Asillustrated in FIG. 3, the bonding tool 12 has a body
17, a heater 18 (heating part), a tape transport mechanism 19 (sheet supply part), and a
pair of tape constraining mechanisms 21A and 21B (sheet constraining parts) (see FIG.
4B for the tape constraining mechanism 21B).

[0033] The body 17 has a base part 22 and a bonding distal end 23. The base part 22
has a square columnar shape. Also, the base part 22 may have a circular columnar
shape. An upper end of the base part 22 is coupled to the Z-axis driving mechanism 13.
A lower end of the base part 22 is attached to the bonding distal end 23. The bonding
distal end 23 has a so-called truncated square pyramid shape. The bonding distal end 23
has a bonding surface 24, a pair of first tape constraining surfaces 26A and 26B (first
sheet constraining surfaces, see FIG 4A and FIG 4B), and a pair of tape transport
surfaces 27A and 27B. The bonding surface 24 is a lower end surface of the bonding
distal end 23. The bonding surface 24 detachably holds the semiconductor dies 102 via
the tape 200. Attachment and detachment of the semiconductor dies 102 are performed
by a plurality of suctioning holes 28. The suctioning holes 28 are provided at the base
part 22 and the bonding distal end 23. Upper ends of the suctioning holes 28 are
connected to an air pressure system such as a pump (not illustrated). Lower ends of the
suctioning holes 28 form openings 28a in the bonding surface 24. The first tape

constraining surfaces 26A and 26B (see FIG. 4A) are a pair of oblique surfaces of the
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bonding dista end 23. The first tape constraining surfaces 26A and 26B are
substantially parallel to the transport direction (Y-axis direction) of the tape 200. The
first tape constraining surfaces 26A and 26B are continuous with the bonding surface 24
via a par of first boundary side parts 24a (see FIG 4A). That is, the first tape
constraining surfaces 26A and 26B are disposed on both sides of the bonding surface 24.
The tape transport surfaces 27A and 27B are another pair of oblique surfaces of the
bonding distal end 23. The tape transport surfaces 27A and 27B are inclined relative to
the transport direction (Y-axis direction) of the tape 200. The tape transport surfaces
27A and 27B are continuous with the bonding surface 24 via a pair of second boundary
side parts 24b. That is, the first tape constraining surfaces 26A and 26B and the tape
transport surfaces 27A and 27B have tapered shapes. In other words, the first tape
constraining surfaces 26A and 26B and the tape transport surfaces 27A and 27B become
thinner toward the bonding surface 24.

[0034] The heater 18 is disposed inside the body 17. The heater 18 heats the
semiconductor dies 102. Also, the heater 18 may heat the substrate 101. The heater
18 performs switching between start and stop of the heating operation in accordance with
acontrol signal received from the control part 8.

[0035] The tape transport mechanism 19 transports the tape 200 to the bonding surface
24. Also, the tape transport mechanism 19 collects the used tape 200. The tape
transport mechanism 19 is attached to the body 17. The position of the tape transport
mechanism 19 is above the position of the bonding distal end 23. The tape transport
mechanism 19 has a supply reel 29 (first reel) and a collection reel 31 (second resl).
The supply reel 29 and the collection reel 31 sandwich the bonding distal end 23
therebetween. The tape 200 let off from the supply reel 29 is rewound around the

collection reel 31 viathe bonding surface 24.
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[0036] A first end of the tape 200 is attached to the supply reel 29. A second end of
the tape 200 is attached to the collection reel 31. The supply motor 32 is attached to the
supply reel 29. In addition, the collection motor 33 is attached to the collection reel 31.
The supply motor 32 and the collection motor 33 perform various operations in
accordance with control signals received from the control part 8. First, the supply
motor 32 causes the supply reel 29 to rotate in the clockwise direction. Also, the
collection motor 33 causes the collection reel 31 to rotate in the counterclockwise
direction. Further, the supply motor 32 brings the supply reel 29 into a rotation
constrained state.  Further, the collection motor 33 brings the collection reel 31 into a
rotation constrained state.  The rotation constrained state means a state in which rotation
of the supply reel 29 and the collection reel 31 isnot allowed. Further, the supply motor
32 brings the supply reel 29 into a rotatable state. Also, the collection motor 33 brings
the collection reel 31 into a rotatable state. The rotatable state means a state in which
free rotation of the supply reel 29 and the collection reel 31 is allowed.

[0037] As illustrated in FIG 4A and FIG 4B, the tape constraining mechanism 21A
constrains a side part 200a of the tape 200. Also, the tape constraining mechanism 21B
constrains a side part 200b of the tape 200. The side parts 200a and 200b are a pair of
free side parts.  The tape constraining mechanism 21A is disposed at a position at which
the tape constraining mechanism 21A faces the first tape constraining surface 26A. The
tape constraining mechanism 21B is disposed at a position at which the tape constraining
mechanism 21B faces the first tape constraining surface 26B. That is, the tape
constraining mechanisms 21A and 21B extend in the transport direction (Y-axis
direction) of the tape 200. The tape constraining mechanism 21A has a tape
constraining frame 34 and a frame driving mechanism 36. Also, the tape constraining

mechanism 21B also has a tape constraining frame 34 and a frame driving mechanism
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reference to FIG 5, FIGs. 6A and 6B, FIGs. 7A and 7B, and FIGs. 8A and 8B. The
bonding method according to the first disclosure is performed using the bonding
apparatus 1 illustrated in FIG 1. The semiconductor device 100 (see FIG 2) is
manufactured by the bonding method according to the first disclosure.  The
semiconductor device 100 has the semiconductor die 102 and the substrate 101. The
semiconductor die 102 is mounted on the substrate 101 through the adhesive material
108.

[0042] First, a plurality of semiconductor dies 102 formed as individua pieces are
prepared on the wafer stage 2 (S10). Specificaly, the wafer 110 is prepared on the
wafer stage 2 as illustrated in FIG 1. The wafer 110 includes a plurality of
semiconductor dies 102 attached to afilm. The first main surfaces 102a of the plurality
of semiconductor dies 102 are directed upward. Also, the second main surfaces 102b of
the plurality of semiconductor dies 102 face the wafer stage 2.

[0043] Next, the semiconductor dies 102 are transferred to the intermediate stage 3
(S11). The plurality of semiconductor dies 102 on the wafer stage 2 are transferred to
the intermediate stage 3 one by one through conjunction operations of an adsorption tool
and a pick-up unit (both are not illustrated), for example.

[0044] Next, a process for attaching the tape 200 to the bonding distal end 23 (S12) is
performed.

[0045] First, an operation of supplying the tapeis performed. Asillustrated in FIG. 6A,
the control part 8 transmits a control signal to the frame driving mechanism 36. Asa
result, the tape constraining frame 34 moves in the negative Z-axis direction. The
movement may be stopped when movement of the tape constraining frame 34 by a preset
distance is detected. The constraint of the tape 200 in a width direction is released by

the movement. Next, the control part 8 causes the supply reel 29 to dightly rotate in a
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counterclockwise direction CCW as illustrated in FIG. 6B. Thus, a tension state of the
tape 200 in the transport direction (Y-axis direction) is released. As a result, the tape
200 is loosened. Then, the control part 8 causes the supply reel 29 and the collection
reel 31 to operate. Asaresult, the next first portion R1 moves up to the bonding surface
24. After the first portion R1 moves up to the bonding surface 24, the control part 8
causes the supply reel 29 to rotate in a clockwise direction CW and causes the collection
reel 31 to rotate in the counterclockwise direction CCW. Through these operations, the
tape 200 gets tensed up again in the transport direction (Y-axis direction).

[0046] Next, the control part 8 transmits a control signal to the frame driving
mechanism 36 as illustrated in FIG 7A. As a result, the tape constraining frame 34
moves in the positive Z-axis direction. The movement may be stopped when movement
of the tape constraining frame 34 by a preset distance is detected. Through the
movement, the tape 200 is sandwiched between the first tape constraining surface 26A
and the second tape constraining surface 37. Further, the tape 200 is sandwiched
between he first tape constraining surface 26B and the second tape constraining surface
37. Therefore, movement of the tape 200 in the width direction (X-axis direction) is
restricted. Then, the control part 8 controls the XY stage 7. As a result, the bonding
tool 12 movesto the above of the intermediate stage 3.

[0047] Next, the control part 8 controls the Z-axis driving mechanism 13. Asaresult,
the bonding tool 12 moves to the negative Z-axis direction. The control part 8 stops the
movement of the bonding tool 12 when the second main surfaces 102b of the
semiconductor dies 102 are brought into contact with the tape 200 on the bonding surface
24. Next, the control part 8 controls an air pressure system (not illustrated). As a
result, suctioning using the suctioning holes 28 is started. Through the suctioning, the

bonding tool 12 adsorbs the semiconductor dies 102. Then, the control part 8 controls
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the Z-axis driving mechanism 13. Asaresult, the bonding tool 12 moves in the positive
Z-axis direction.

[0048] Next, the semiconductor die 102 is bonded to the substrate 101 through the
adhesive materia 103 by thermocompression (S13). The bonding tool 12 is used for
the thermocompression operation.

[0049] Specifically, the control part 8 controls the XY stage 7 first asillustrated in FIG
7B. Asaresult, the bonding tool 12 adsorbing the semiconductor dies 102 moves to the
above of the bonding stage 4. The substrate 101 is disposed on the bonding stage 4.
The adhesive material 103 is disposed in the region on the substrate 101 on which the
semiconductor dies 102 are mounted. The adhesive material 103 isin a paste state at an
ordinary temperature.

[0050] As illustrated in FIG 8A, the control part 8 controls the Z-axis driving
mechanism 13. Asaresult, the bonding tool 12 is lowered toward the bonding stage 4.
The lowering operation continues until the bump electrodes 106 are brought into contact
with the first main surface 101a of the substrate 101. The control part 8 causes the
lowering operation to stop if contact of the bump electrodes 106 with the substrate 101 is
detected. Also, the control part 8 controls the heater 18. As aresult, heating is started.
The heating operation may be started during the lowering operation or after the lowering
operation ends. Through these operations, the semiconductor dies 102 are brought into
contact with the adhesive material 103 first through the lowering operation. Then, heat
is delivered from the bonding surface 24 to the adhesive material 103 via the
semiconductor dies 102 through the heating operation. Due to the heat, the adhesive
material 103 is cured.

[0051] Also, the adhesive material may have a film shape at an ordinary temperature.

The adhesive material in the film shape is softened by being heated. Therefore, the
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control part 8 performs the lowering operation and the heating operation in paralld,
thereby pressing the semiconductor dies 102 downward while softening the adhesive
material in the film shape and bringing the bump electrodes 106 into contact with the
substrate 101. Then, the control part 8 stops the heating operation. As a result, the
temperature of the adhesive material in the film shape is lowered, and the adhesive
material is thus cured. Through the curing, the semiconductor dies 102 are secured to
the substrate 101.

[0052] In this manner, the bump electrodes 106 of the semiconductor dies 102 are
electrically connected to a wiring (not illustrated) of the substrate 101. Further, resin
sealing is established between the semiconductor dies 102 and the substrate 101. Also,
a configuration of the adhesive material 103 is not limited to the configuration in which
the adhesive material 103 is provided in advance on the substrate 101 before the bonding.
For example, a portion between the semiconductor dies 102 and the substrate 101 may be
filled with the adhesive material 103 as an underlying fill during the bonding process.
[0053] After the semiconductor dies 102 is bonded to the substrate 101 by
thermocompression, the control part 8 stops the suctioning operation of the suctioning
holes 28. As a result, the semiconductor dies 102 are separated from the bonding
surface 24 as illustrated in FIG. 8B (S14). Thereafter, the control part 8 controls the
Z-axis driving mechanism 13. As a result, the bonding tool 12 moves in the positive
Z-axis direction. Through these operations, it is possible to separate the semiconductor
dies 102 from the bonding surface 24 while keeping the state in which the tape 200 is
constrained.

[0054] Next, effects and advantages of the bonding apparatus 1 will be described with
reference to FIGs. 9A and 9B and FIG. 10.

[0055] First, operations of a bonding apparatus 300 according to a comparative example
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will be described. FIG. 9A and FIG. 9B are diagrams of a bonding surface 324 that the
bonding apparatus 300 has in a plan view from the negative Z-axis direction. The
bonding apparatus 300 according to the comparative example is different from the
bonding apparatus 1 according to the first disclosure in that the bonding apparatus 300
does not have the tape constraining mechanism. The other configurations of the
bonding apparatus 300 according to the comparative example are similar to those of the
bonding apparatus 1 according to the first disclosure.

[0056] First, before the semiconductor die 102 is held, the tape 200 covers the entire
region of the bonding surface 324 as illustrated in FIG 9A. Next, after the
semiconductor dies 102 are held, a process for causing the semiconductor dies 102 to
adhere to the substrate is performed. Here, the bonding apparatus 300 starts heating by
controlling the heater. The heat is delivered from the bonding surface 324 to the tape
200. Theresafter, the heat is delivered from the tape 200 to the semiconductor dies 102.
Then, the heat eventually reaches the adhesive material. Thus, the tape 200 is heated
when the semiconductor dies 102 are caused to adhere to the substrate.

[0057] The tape 200 has a predetermined coefficient of thermal expansion. Asaresult,
the tape 200 may decrease in size as compared with its original size due to the
temperature rise as illustrated in FIG 9B. For example, it is assumed that the tape 200
has properties that the tape 200 contracts in the width direction (X-axis direction) in
accordance with the temperature rise. When the semiconductor dies 102 are caused to
adhere to the substrate, contraction occursin the tape 200. The width of the tape 200 can be
smaller than the width of the bonding surface 324 depending on a degree of the contraction.
Thus, a portion that is not covered with the tape 200 occurs in the bonding surface 24. In
other words, an exposed portion occurs in the bonding surface 24. A probability that the

adhesive crawling upward adheres to the exposed bonding surface 324 occurs.
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exposed.
[0064] Also, the “constraining” in the first disclosure is not limited to a meaning that
the relative position of the second portion R2 of the tape 200 relative to the first tape
constraining surfaces 26A and 26B does not change.  For satisfactory bonding, it is only
necessary to achieve the state that the tape 200 covers the bonding surface 24 before the
heating the bonding tool 12. Therefore, even if contraction occurs in the width direction
of the tape 200 due to the temperature rise, a state in which the contraction slowly
advances due to the force caused by the tape constraining mechanisms 21A and 21B, and
a state in which the tape 200 covers the bonding surface 24 is achieved in one bonding
process can also be included.
[0065] Also, the first tape constraining surfaces 26A and 26B at the bonding distal end
23 are continuous with the bonding surface 24 via the first boundary side part 24a (see
FIG 4A). The bonding distal end 23 has a tapered shape that becomes thinner toward
the bonding surface 24. Therefore, it is possible to perform bonding that is compatible
with a decrease in pitch.
[0066] Also, the sheet member has a tapered shape. With this configuration, it is
possible to successively supply the sheet member to the bonding tool 12.
[0067] <Second disclosure>

A bonding apparatus 1A illustrated in FIG 11 will be described. The bonding
apparatus 1A is different from the bonding apparatus 1 according to the first disclosure in
that the bonding apparatus 1A uses a sheet piece in a state of an individua piece instead
of a tape shape as the sheet member. Hereinafter, components that are different from
those in the bonding apparatus 1 will be described in detail, and components common to
those in the bonding apparatus 1 will be described with the same reference numerals.

Therefore, detailed description of the common components will be omitted.
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[0068] The bonding apparatus 1A has a wafer stage 2, an intermediate stage 3, a
bonding stage 4, a bonding unit 6A, an XY stage 7, a bonding control part (hereinafter,
simply referred to as a“control part 8”), and an imaging part 9.  In these configurations,
the bonding unit 6A has a different configuration from that of the bonding unit 6.
Specifically, the bonding unit 6A does not have the tape transport mechanism 19. Also,
the bonding apparatus 1A further has a sheet constraining stage 41 in addition to these
configurations. The sheet constraining stage 41 is disposed between the wafer stage 2
and the bonding stage 4. For example, the sheet constraining stage 41 is disposed
between the wafer stage 2 and the intermediate stage 3. The bonding unit 6A has a
bonding head 11, a bonding tool 12A, a Z-axis driving mechanism 13, and an imaging
part 14. In these configurations, the bonding tool 12A has a different configuration
from that of the bonding tool 12.

[0069] Asillustrated in FIG 12A and FIG. 12B, the bonding tool 12A has abody 17A, a
heater 18, and a sheet constraining mechanism 21C. In these configurations, the body
17A has a different configuration from that of the body 17. Also, the sheet constraining
mechanism 21C has a different configuration from those of the tape constraining
mechanisms 21A and 21B.

[0070] Thebody 17A has a base part 22A and a bonding distal end 23A. The base part
22A has a sguare columnar shape. Also, the base part 22A may have a circular
columnar shape. An upper end of the base part 22A is coupled to the Z-axis driving
mechanism 13. A lower end of the base part 22A is attached to the bonding distal end
23A. A stepped part 42 is provided at the lower end of the base part 22A. The stepped
part 42 has an annular plane part 43 and a projecting part 44. The projecting part 44
projects in the negative Z-axis direction from the annular plane part 43. The centra
axial line of the projecting part 44 overlaps with the central axial line of the annular plane

part 43. Thatis, the projecting part44 isprovided coaxially with the annular plane
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52a, the oblique surface 52b, the wall surface 52c, and the shoulder surface 52d in
advance. The sheet supply part 52 has a plurality of suctioning holes 54A, 54B, 54C,
and 54D for holding the sheet 200A. The suctioning hole 54A forms an opening in the
bottom surface 52a. The suctioning hole 54B forms an opening in the oblique surface
52b. The suctioning hole 54C forms an opening in the wall surface 52c. The
suctioning hole 54D forms an opening in the shoulder surface 52d. With such a
configuration, the sheet 200A follows the inner shape of the sheet supply part 52. Asa
result, the sheet 200A is reliably provided to the bonding tool 12A.

[0076] The frame supply part 53 is a frame recessed part in which the constraining
frame 5l isplaced. Theinner shape of the frame supply part 53 follows the outer shape
of the bonding distal end 23A and the outer shape of the constraining frame 51. The
frame supply part 53 has a bottom surface 53a, an oblique surface 53b that is continuous
with the bottom surface 53a, a shoulder surface 53c that is continuous with the oblique
surface 53b, and wall surfaces 53d that are continuous with the shoulder surface 53c.
The constraining frame 51 is placed on the shoulder surface 53c. That is, an interval
between the wall surfaces 53d corresponds to the outer dimension of the constraining
frame 51.

[0077] Hereinafter, abonding method using the bonding apparatus 1A will be described
with reference to FIG. 14, FIGs. 15A and 15B, and FIGs. 16A and 16B. Asillustrated in
FIG 14, the bonding method according to the second disclosure is different from the
bonding method according to the first disclosure only in a process for constraining the
sheet 200A to the bonding tool 12A (process S12A). Therefore, the process for
preparing a plurality of semiconductor dies formed as individual pieces on a wafer stage
(process S10), the process for transferring the semiconductor dies from a wafer stage to

an intermediate stage (process S11), a process for bonding the semiconductor dies to a
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substrate through an adhesive material by thermocompression using a bonding tool
(process S13), and the process for separating the semiconductor dies (process S14) are
the same as those in the bonding method according to the first disclosure. Therefore,
detailed description of these processes will be omitted.

[0078] First, the control part 8 performs the process for preparing the plurality of
semiconductor dies 102 formed as individual pieces on the wafer stage (process S10) and
the process for transferring the semiconductor dies 102 from the wafer stage 2 to the
intermediate stage 3 (process S11).

[0079] Next, the control part 8 performs a process for constraining the sheet 200A to
the bonding tool 12A (process S12A).

[0080] Specificaly, the control part 8 controlsthe XY stage 7 asillustrated in FIG. 15A.
As aresult, the bonding tool 12A moves to the above of the sheet supply part 52 of the
sheet constraining stage 41. At this time, the control part 8 controls an air pressure
system (not illustrated) connected to the suctioning holes 54A, 54B, 54C, and 54D
provided on the sheet constraining stage 41. As aresult, the sheet 200A is adsorbed to
the inner surface of the sheet supply part 52.

[0081] Next, the control part 8 controls the Z-axis driving mechanism 13 as illustrated
in FIG 15B. As aresult, the bonding tool 12A moves in the negative Z-axis direction.
Through the movement, the bonding tool 12A is inserted into the sheet supply part 52.
After the insertion, the control part 8 controls the air pressure system (not illustrated)
connected to the sheet suctioning hole 47 provided in the bonding tool 12A. Asaresult,
suctioning of the sheet 200A to the bonding tool 12A is started. In addition, the control
part 8 stops the suctioning of the sheet 200A to the sheet constraining stage 41.

[0082] Next, the control part 8 controls the Z-axis driving mechanism 13 as illustrated

in FIG 16A. As aresult, the bonding tool 12A moves in the positive Z-axis direction.
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Then, the control part 8 controls the XY stage 7. As a result, the bonding tool 12A
moves to the above of the frame supply part 53 of the sheet constraining stage 41. Next,
the control part 8 controls the Z-axis driving mechanism 13. As a result, the bonding
tool 12A moves in the negative Z-axis direction. Through the movement, the bonding
tool 12A isinserted into the frame supply part 53. At this time, the control part 8 does
not allow the adsorption part 49 that is an electromagnet to generate a magnetic force.
Then, when the insertion is completed, and a state in which the constraining frame 51 is
pressed against the annular plane part 43 via the sheet 200A is achieved, the control part
8 causes the adsorption part 49 that is an electromagnet to generate a magnetic force.
Through the operation, the constraining frame 51 is secured to the bonding tool 12A.
That is, the sheet 200A is constrained.

[0083] Next, the control part 8 controls the Z-axis driving mechanism 13 as illustrated
inFIG 16B. Asaresult, the bonding tool 12A movesin the positive Z-axis direction.
[0084] Then, the control part 8 performs the process for bonding the semiconductor
dies 102 to the substrate 101 through the adhesive material 103 by thermocompression
using the bonding tool 12A (process S13) and the process for separating the
semiconductor dies 102 (process S14).

[0085] Thermal deformation of the sheet 200A is curbed in the bonding apparatus 1A
according to the second disclosure as well ssimilarly to the bonding apparatus 1 according
to the first disclosure. As aresult, the bonding surface 24 that holds the semiconductor
die 102 is reliably covered with the sheet 200A. Therefore, adhesin of the molten
adhesive material 103 to the bonding surface 24 is curbed. Asaresult, it is possible to

perform satisfactory bonding.
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tape constraining frame 34A presses the second tape constraining surface 37A against the
first tape constraining surfaces 26A1 an 26B1 via the tape 200 by moving in the positive
Z-axis direction.

[0089] Also, first tape constraining surfaces 26A2 and 26B2 may be vertica to the
bonding surface 24 as illustrated in FIG. 19, for example. The tape constraining frame
34B presses the second tape constraining surface 37B against the first tape constraining
surfaces 26A2 and 26B2 via the tape 200 by moving in the X-axis direction.

[0090] Further, first tape constraining surfaces 26A3 and 26B3 may be stepped parts
that have surfaces that are at a substantially right angle relative to the bonding surface 24
as illustrated in the bonding tool 12C shown in FIG 20. A second tape constraining
surface 37C of a tape constraining frame 34C sandwiches and constrains the sheet so as
to mesh with the stepped parts.

[0091] Further, first tape constraining surfaces 26A4 and 26B4 may be grooves
provided in a circumferential edge of the bonding surface 24 as illustrated in the bonding
tool 12D shown in FIG 21. A second tape constraining surface 37D of a tape
constraining frame 34D sandwiches and constrains the sheet so as to mesh with the
grooves. Thefirst tape constraining surfaces 26A4 and 26B4 are bottom surfaces of the
grooves.

[0092] Further, first tape constraining surfaces 26A5 and 26B5 and a second tape
constraining surface 37E of a tape constraining frame 34E may be curved surfaces as

illustrated in the bonding tool 12E shown in FIG. 22.

[Reference Signs List]
[0093] 1, 1A Bonding apparatus
2 Wafer stage
3 Intermediate stage
4 Bonding stage
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