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SPECIFICATION

TITLE OF INVENTION: MOUNTING APPARATUS

BACKGROUND
Technical Field
[0001] The present invention relates to a structure of a mounting apparatus that mounts a
semiconductor chip on a mounted body such as a substrate or other semiconductor chips via an
adhesive material.
Related Art
[0002] Conventionaly, there has been known a technique of flip chip bonder for mounting a
semiconductor chip on a mounted body such as a substrate or other semiconductor chips without
using wires. Inthe flip chip bonder, an adhesive material made of thermosetting resin is applied
to the mounted body in advance, the semiconductor chip is heated and pressed by a pressing tool
to melt the solder on electrodes and on the mounted body, and then the pressing tool is cooled to
solidify the solder to join the semiconductor chip to the substrate. In this case, when the
semiconductor chip is heated and pressurized by the pressing tool, the adhesive material extruded
by the semiconductor chip may crawl upward and adhere to the mounting head.
[0003] In order to prevent the adhesive material from adhering to the pressing tool, a mounting
apparatus in which the bottom surface of the pressing tool is covered with afilm member (cover
film) isdisclosed. For example, Patent Literature 1 proposes an apparatus in which, after awork
configured by a substrate and a semiconductor chip is placed on a bonding stage, aresin film is
moved in the horizontal direction to interpose a resin film between the work and the joining tool,
and then a semiconductor chip is pressed with ajoining tool from above aresin film, bumps and

electrodes are joined by heating and ultrasonic vibration, and the semiconductor chip is fixed on
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a substrate with an adhesive.
Citation List
Patent Literature

[0004] [Patent Literature 1] Japanese Unexamined Patent Publication No. 2004-165536

SUMMARY
Problems to be Solved
[0005] By theway, in acasewherethe semiconductor chip ispressed and heated with thejoining
tool from above the resin film with the cover film interposed between the pressing tool and the
semiconductor chip asin the apparatus described in Patent Literature 1, if the bonding stage, which
suctions and fixes the work, and the cover film are not arranged in parallel, when the
semiconductor chip is pressed and heated by the joining tool, the adhesive materia extruded by
the semiconductor chip will crawl up unevenly, or static electricity may be generated during
mounting. Therefore, in such an apparatus, parallelism between the bonding stage and the cover
filmisrequired.
[0006] On the other hand, since the bonding stage is heated by a heater, the parallelism between
the bonding stage and the cover film cannot be maintained due to the thermal expansion of the
bonding stage.
[0007] Therefore, an object of the present invention is to ensure the paralelism between a
bonding stage and a cover film in a mounting apparatus in which the cover film is interposed
between the pressing tool and the semiconductor chip to press the semiconductor chip on a
mounted body.
Means for Solving Problems

[0008] The mounting apparatus of the present invention is a mounting apparatus pressing a
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semiconductor chip arranged on a mounted body, the mounting apparatus including: a bonding
stage, holding the mounted body on which the semiconductor chip is arranged; a base stand,
supporting the bonding stage; a mounting head, moving in a contacting/separating direction with
respect to the mounted body and to which a pressing tool that presses the semiconductor chip on
the mounted body is mounted on the tip; and a film arranging mechanism, provided on the base
stand and moving a cover film along the bonding stage to arrange the cover film between the
semiconductor chip and the pressing tool.  The film arranging mechanism includes: film guides
guiding the cover film, the film guide including a contact portion that contacts the bonding stage
and defining a height of the cover film with respect to the bonding stage; and lifting mechanisms,
connected to the film guides via elastic members and lifting and lowering the film guides with
respect to the bonding stage.

[0009] In this way, the height of the film guide can be adjusted by the lifting mechanism to
ensure the parallelism between the bonding stage and the cover film.

[0010] In the mounting apparatus of the present invention, the film guides and the lifting
mechanisms may be each provided at two sides of the bonding stage with the bonding stage
sandwiched in between.

[0011] Inthisway, sincethe height of the cover film with respect to the bonding stageis adjusted
at two sides of the bonding stage, the parallelism between the bonding stage and the cover film
can be ensured.

[0012] In the mounting apparatus of the present invention, the film arranging mechanism may
include a linking member linking between the film guides each provided at two sides of the
bonding stage with the bonding stage sandwiched in between.

[0013] Asaresult, the height difference of the film guides at two sides can be eliminated, and

the parallelism between the bonding stage and the cover film can be ensured.
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[0014] In the mounting apparatus of the present invention, the lifting mechanism includes: a
guide rail, provided on the base stand and extending in an up-and-down direction; adlider, guided
by the guide rail and moving in the up-and-down direction; and a connecting member in which
one end thereof is mounted on the slider via the elastic members so as to be relatively movablein

the up-and-down direction by a predetermined vertical width and the film guide is mounted on

another end thereof. The slider, when the contact portion of the film guide comes into contact

with an upper surface of the bonding stage, presses the film guide on an upper surface of the
bonding stage via the elastic members and the connecting member.

[0015] Inthisway, sincethe film guideis pressed onto the bonding stage by the urging force of
the elastic members, the height of the film guide with respect to the surface of the bonding stage
can be made constant, and the parallelism between the bonding stage and the cover film can be
ensured.

[0016] In the mounting apparatus of the present invention, the film arranging mechanism
includes: afilm delivering mechanism, including a pair of rollers which are provided on the base

stand at two sides of the bonding stage with the bonding stage sandwiched in between and on

which the cover filmishung, and sequentially delivering the new cover film.  Thefilm delivering

mechanism includes a base supporting each of the rollers, and each guide rail of the lifting
mechanism is mounted on each base.

[0017] In this way, since the lifting mechanism is mounted on the base of the film delivering
mechanism, the lifting mechanism and the film guide can move, together with the film delivering
mechanism, in the horizontal direction with respect to the bonding stage.

[0018] In the mounting apparatus of the present invention, the film arranging mechanism

includes. a one-side film guide and a one-side lifting mechanism, provided at one side of the
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bonding stage; and an another-side film guide and an another-side lifting mechanism, provided at
another side of the bonding stage. The one-side lifting mechanism includes: a one-side guide
rail, provided on the base stand at one side and extending in an up-and-down direction; a slider,
guided by the one-side guide rail and moving in the up-and-down direction; and a connecting
member in which one end thereof is mounted on the slider via the elastic members so as to be
relatively movable in the up-and-down direction by a predetermined vertical width and the one-
side film guide is mounted on another end thereof.  The another-side lifting mechanism includes:
an another-side guiderail, provided on the base stand at another side and extending in the up-and-
down direction to guide the another-side film guide in the up-and-down direction. The film
arranging mechanism includes a linking member linking the one-side film guide and the another-
side film guide, and the slider, when the contact portion of the one-side film guide and the contact
portion of the another-side film guide come into contact with an upper surface of the bonding stage,
presses the contact portion of the one-side film guide on an upper surface of the bonding stage via
the elastic members and the connecting member and presses the contact portion of the another-
side film guide on atop of the bonding stage via the linking member.

[0019] Inthisway, since the one-side film guide and the another-side film guide are lifted and
lowered in the up-and-down direction by the slider arranged at one side, the parallelism between
the bonding stage and the cover film can be ensured with a simple configuration.

[0020] In the mounting apparatus of the present invention, the film arranging mechanism
includes: afilm delivering mechanism, including a pair of rollers which are provided on the base
stand at two sides of the bonding stage with the bonding stage sandwiched in between and on
which the cover filmishung, and sequentially delivering the new cover film.  Thefilm delivering
mechanism includes a base supporting each of the rollers, and the one-side guide rail is mounted

on the base at one side, and the another-side guide rail is mounted on the base at another side.
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[0021] In this way, since the lifting mechanism is mounted on the base of the film delivering
mechanism, the lifting mechanism and the film guide can move, together with the film delivering
mechanism, in the horizontal direction with respect to the bonding stage.

[0022] Inthe mounting apparatus of the present invention, the connecting member is a groove-
shaped cross-sectional member configured by an upper flange, a lower flange facing the upper
flange, and a web connecting between the upper flange and the lower flange, the connecting
member including: a dider-guide, extending in the up-and-down direction between the upper
flange and the lower flange. The slider is guided by the slider-guide so as to be movable with
respect to the connecting member in the up-and-down direction between the upper flange and the
lower flange, and the el astic members are provided between alower end of the slider and an upper
surface of the lower flange.

[0023] Asaresult, with asimple configuration, when the dlider is lifted, the film guideis lifted
together with the dider, and when the dlider is lowered and the film guide is in contact with the
bonding stage, the film guide can be pressed onto the bonding stage by the urging force of the
elastic members,

[0024] In the mounting apparatus of the present invention, the film arranging mechanism may
include moving mechanisms moving the film delivering mechanism in ahorizontal direction with
respect to the bonding stage.

[0025] As aresult, the film delivering mechanism, the lifting mechanism, and the film guide
can be integrally moved in the horizontal direction with respect to the bonding stage.

Effects of Invention

[0026] In a mounting apparatus in which a cover film is interposed between the pressing tool
and the semiconductor chip to press the semiconductor chip on the mounted body, the parallelism

between the bonding stage and the cover film can be ensured.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0027] Figure 1 is a schematic elevational view showing a configuration of a mounting
apparatus according to an embodiment.

Figure 2 is a schematic plan view showing a configuration of the mounting apparatus
according to an embodiment.

Figure 3 is an elevationa view showing the configuration of one side of the mounting
apparatus according to the embodiment, and is aview taken along line AA shown in Figure 2.

Figure 4 is a plan view showing the configuration of one side of the mounting apparatus
of the embodiment.

Figure 5 is an elevational view showing a state in which a film guide is lowered by a
lifting mechanism of the mounting apparatus according to the embodiment to abut the upper
surface of the bonding stage, and is aview taken along line AA shown in Figure 2.

Figure 6 is an elevational view showing a state in which a mounting head is lowered to
mount the semiconductor chip on a substrate in the state shown in Figure 5, and is a view taken
along line AA shown in Figure 2.

Figure 7 is an elevational view showing the configuration of the mounting apparatus

according to another embodiment.

DESCRIPTION OF THE EMBODIMENTS
[0028] Hereinafter, amounting apparatus 10 of the embodiment will be described with reference
to thedrawings. The mounting apparatus 10 is an apparatus that manufactures a semiconductor

apparatus by mounting a plurality of semiconductor chips 100 on a substrate 104 as a mounted

body.
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[0029] Asshownin Figure 1 and Figure 2, the mounting apparatus 10 includes a bonding stage
20, a base stand 21, a mounting head 17, a film arranging mechanism 30, and a control unit 80
that controls the movement of each of these portions.  In the following description, the extending
direction of a cover film 110 will be described as X direction, the direction perpendicular to the X
direction on the horizontal plane will be Y direction, and the up-and-down direction will be Z
direction. Further, the side provided with a winding roller 63b, which will be described later,
will be referred to as one side, and the side provided with adelivery roller 63awill be referred to
as another side.

[0030] Thebonding stage 20 is a stage that holds the substrate 104 on the upper surface. The
bonding stage 20 is provided with, for example, asuction hole (not shown) that suctions and holds
the substrate 104, a heater (not shown) that heats the substrate 104, and the like. The bonding
stage 20 is supported by the base stand 21.

[0031] Themounting head 17 is provided so as to face the bonding stage 20, and is configured
by amain body 11, a heat insulating block 12 mounted on the lower side of the main body 11, a
heater 14 mounted on the lower side of the heat insulating block 12, and apressing tool 16 mounted
on the lower side of the heater 14.

[0032] The main body 11 may be moved in the up-and-down direction, which is a
contacting/separating direction with respect to the substrate 104 suctioned on the bonding stage
20 by adrive mechanism provided inside, and may also be moved in the horizontal direction with
respect to the substrate 104.

[0033] Theheat insulating block 12 is a ceramic plate-shaped member sandwiched between the
main body 11 and the heater 14 to prevent the heat of the heater 14 from being transferred to the
mainbody 11. Theheater 14 isformed by embedding aheat generating resistor made of platinum,

tungsten, or the like inside a ceramic such as aluminum nitride.
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[0034] Two cooling grooves 15 extending in the direction perpendicular to the paper surface of
Figure 1 are provided on the upper surface of the heater 14.  Further, the heat insulating block 12
is provided with an air flow path 13 extending in an L shape from the side surface and
communicating the side surface and the cooling grooves 15 provided in the heater 14. When
electric power isinput from the control unit 80, the heater 14 generates heat and the temperature
rises, heating the pressing tool 16 mounted on the lower side of the heater 14.  Further, when the
air from the fan 19 flow through the air flow path 13 of the heat insulating block 12, the heater 14
is cooled, whereby the pressing tool 16 is cooled.

[0035] The pressing tool 16 has a top surface having substantialy the same size as the heater
14, and is provided with a projecting portion 16a on the lower side that suctions and presses a
semiconductor chip 100. The size of the projecting portion 16a is substantialy the same as the
size of the semiconductor chip 100. The pressing tool 16 is made of ceramics. A suction hole
18 for suctioning and holding the semiconductor chip 100 isformed in the pressing tool 16. The
suction hole 18 penetrates the heater 14 and the heat insulating block 12 and communicates with
asuction pump (not shown) from the main body 11, and the semiconductor chip 100 is suctioned
and held on the lower surface of the projecting portion 16a of the pressing tool 16 by the negative
pressure generated by the suction pump.

[0036] The base stand 21 of the mounting apparatus 10 is provided with the film arranging
mechanism 30 that interposes the cover film 110 between the semiconductor chip 100 and the
pressing tool 16 when mounting the semiconductor chip 100. Asthe materia of the cover film
110, amaterial having excellent heat resistance and high peelability of an adhesive material 108

issuitable. Therefore, as the material of the cover film 110, for example, a fluororesin such as

polytetrafluoroethylene (PTFE) or tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer

(PFA) may be used.
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[0037] Thefilm arranging mechanism 30 includes film guides 40, a linking member 46, lifting
mechanisms 50, a film delivering mechanism 60, and moving mechanisms 70.

[0038] The film delivering mechanism 60 sequentialy delivers the strip-shaped cover film 110
above the substrate 104. It has the delivery roller 63a provided at another side of the bonding
stage 20 and the winding roller 63b provided at one side (hereinafter, when the delivery roller 63a
and the winding roller 63b are not distinguished, they are simply referred to as "feed-roller 63").
The cover film 110 is hung between the pair of feed-rollers 63. When the delivery roller 63a
rotates in a predetermined delivering direction (direction of arrow 91 in Figure 1), new cover film
110 is sequentially delivered.  Further, in conjunction with the delivery roller 63a, the winding
roller 63b rotates in the same direction as the delivery roller 63a, so that used cover film 110 is
wound up onto the winding roller 63b and collected. The delivery roller 63a and the winding
roller 63b are each driven by adrive motor (not shown). Thedelivery roller 63amay be adriven
roller that is not driven by a motor and is driven by the rotation of the winding roller 63b.

[0039] Thedelivery roller 63a and of the winding roller 63b have the supporting structure 65;
the only difference is that the two are symmetrical with the bonding stage 20 sandwiched in
between. Further, the lifting mechanisms 50, the film guides 40, and the moving mechanisms 70
are each provided at one side and another side of the bonding stage 20, and the only difference
that the two are symmetrical with the bonding stage 20 sandwiched in between. Therefore, the
supporting structure 65 of the winding roller 63b, the lifting mechanism 50, the film guide 40, and
the moving mechanism 70 that are arranged at one side of the bonding stage 20 will be described
below.

[0040] Asshownin Figure 3 and Figure 4, the supporting structure 65 of the winding roller 63b
isconfigured by abase 61 and aframe 62. The base 61 ismounted on arail 71, provided on the

upper surface of the base stand 21 at one side of the bonding stage 20 and extending in the Y

10
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direction, so as to be movable in the Y direction. The frame 62 is configured by four pillars
mounted on the base 61 and four beams connecting the upper portions of the pillars. A shaft 64
of the winding roller 63b is rotatably mounted on the two opposing beams extending in the X
direction.

[0041] Thelifting mechanism 50 is mounted on the base 61 that supports the winding roller 63b
of the film delivering mechanism 60, and the film guide 40 is connected to the lifting mechanism
50. Thefilm guide 40 defines the height of the cover film 110 with respect to the bonding stage
20, and the lifting mechanism 50 lifts and lowers the film guide 40 with respect to the bonding
stage 20.

[0042] The lifting mechanism 50 is configured by a guide rail 51, a slider 54, a connecting
member 55, springs 56, and a Z-direction actuator 58. The springs 56 are an example of elastic
members, but the present invention is not limited thereto.  Elastic members such as plate panels,
rubbers, or sponges may be used.

[0043] The guide rail 51 is mounted on the upper surface of the base 61 of the film delivering
mechanism 60 so as to extend in the up-and-down direction. The dlider 54 is configured by a
main body portion 52 and an arm portion 53. A hole 52a provided in the center of the main body
portion 52 fitsinto the guide rail 51 and may move in the up-and-down direction along the guide
rail 51. Further, thetip of the Z-direction actuator 58 mounted on the base 61 is connected to the
lower end of the main body portion 52, and the main body portion 52 isdriven in the up-and-down
direction by the Z-direction actuator 58. The arm portion 53 has one end connected to the main
body portion 52, and a hole 53a provided at another end fitted into a slider-guide 57 of the
connecting member 55 to be described later, and is movably connected to the dlider-guide 57 in
the up-and-down direction.

[0044] The connecting member 55 is a groove-shaped cross-section member configured by a

11
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plate-shaped upper flange 55a, a plate-shaped lower flange 55b facing the upper flange 553, and a
plate-shaped web 55c¢ that connects the upper flange 55a and the lower flange 55b in the up-and-
downdirection. Thedider-guide 57 extending in the up-and-down direction is provided between
the upper flange 55a and the lower flange 55b.  With the hole 53a fitted into the slider-guide 57,
the arm portion 53 of the slider 54 is guided by the slider-guide 57 and is connected between the
upper flange 55a and the lower flange 55b so as to be relatively movable in the up-and-down
direction with respect to the connecting member 55.

[0045] In other words, the arm portion 53 of the dlider 54 is mounted so as to be relatively
movable in the up-and-down direction with respect to the connecting member 55 by a
predetermined vertical width between the lower surface of the upper flange 55a and the upper
surface of the lower flange 55b of the connecting member 55. That is, the connecting member
55 is mounted so asto be relatively movable in the up-and-down direction with respect to the arm
portion 53 of the dider 54 by a predetermined vertical width between the lower surface of the
upper flange 55a and the upper surface of the lower flange 55b.

[0046] The springs 56 are mounted between the upper surface of the lower flange 55b of the
connecting member 55 and the lower surface of the arm portion 53 of the slider 54.  The springs
56 urge the arm portion 53 upward so that the upper surface of the arm portion 53 of the slider 54
isin contact with the lower surface of the upper flange 55a.

[0047] The film guide 40 is connected to the surface of the connecting member 55 at the web
55c¢ side of the bonding stage 20. The film guide 40 is configured by a base body portion 41, a
lower guide roller 42, an upper guide roller 43, and a stopper 44.

[0048] The base body portion 41 is a longitudina member connected to the web 55c¢ and
extending toward the bonding stage 20 along the side edge of the cover film 110 on the upper

surface of the bonding stage 20. Thelower guideroller 42 is acolumnar rotating body mounted

12
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on the side surface of the tip portion of the base body portion 41 at the bonding stage 20 side and
extends from the base body portion 41 toward the cover film 110 in a direction perpendicular to
the extending direction of the cover film 110, and around which the cover film 110 is wrapped on
the lower side. The upper guide roller 43 is arranged at one side of the lower guide roller 42.
The upper guide roller 43 is a columnar rotating body mounted on the side surface of the base
body portion 41 and extends from the base body portion 41 toward the cover film 110 in adirection
perpendicular to the extending direction of the cover film 110, and around which the cover film
110 iswrapped on the upper side.

[0049] The stopper 44 is a plate-shaped member mounted on the lower end surface of the base
body portion 41 and extends from the base body portion 41 toward the minus side in the Y
direction. Thestopper 44 isarranged at aposition where thelower end abuts on the upper surface
of one side of the bonding stage 20, and constitutes a contact portion that contacts the upper surface
of the bonding stage 20. The height of the stopper 44 is a height at which when the lower end of
the stopper 44 abuts on the upper surface of the bonding stage 20, the height of the lower surface
of the cover film 110 becomes a height in contact with the upper surface of the semiconductor
chip 100 temporarily crimped onto the substrate 104.

[0050] Thetip of the base body portion 41 of the film guide 40 at one side and the tip of the
base body portion 41 of the film guide 40 at another side are connected by the linking member 46.
The linking member 46 is alongitudinal member extending in the X direction aong the side end
of the cover film 110 on the upper surface of the bonding stage 20. The film guide 40 at another
side has the same structure as the film guide 40 at one side except for having a symmetrical shape
with respect to the bonding stage 20.

[0051] Asshownin Figure 1l and Figure 2, the cover film 110 wrapped around the upper guide

roller 43 of the film guide 40 at one side extends toward the winding roller 63b arranged at one

13
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side and is wound by the winding roller 63b. Further, the cover film 110 wrapped around the
lower guideroller 42 of thefilm guide 40 at one side extends to another side to be wrapped around
the lower side of the lower guide roller 42 of the film guide 40 arranged at another side, and is
then wrapped around the upper side of the upper guide roller 43 of the film guide 40 arranged at
another side and extends toward the delivery roller 63a.

[0052] Inthisway, the cover film 110 hung between the delivery roller 63a at another side and
the winding roller 63b at one sideiswrapped around the lower guideroller 42 and the upper guide
roller 43 of the two film guides 40 arranged at two sides of the bonding stage 20, respectively.
The height of the cover film 110 from the bonding stage 20 is defined by lower guiderollers 42 at
two sides.

[0053] Returning to Figure 3, the moving mechanism 70 is configured by the rail 71 provided
on the upper surface of the base stand 21 at one side of the bonding stage 20; and a Y-direction
actuator 72, provided above the base stand 21, that drives the base 61 of the film delivering
mechanism 60, guided by therail 71, intheY direction. Sincethe Y-direction actuator 72 moves
the base 61, to which the winding roller 63b of the film delivering mechanism 60 and the lifting
mechanism 50 are connected, in the Y direction (direction of arrow 92 in Figure 2), the winding
roller 63b of the film delivering mechanism 60, the lifting mechanism 50, and the film guide 40
connected to the lifting mechanism 50 are integrally moved inthe Y direction.

[0054] The supporting structure 65 of the winding roller 63b, the lifting mechanism 50, the film
guide 40, and the moving mechanism 70 that are arranged at one side of the bonding stage 20 have
been described above. The supporting structure 65 of the delivery roller 63a, the supporting
structure 65 of the winding roller 63b, the lifting mechanism 50, the film guide 40, and the moving
mechanism 70 that are arranged at another side of the bonding stage 20 have the same structure as

those at one side except for having a symmetrical shape with respect to the bonding stage 20,
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therefore the description thereof will be omitted.

[0055] The control unit 80 is connected to a main body 11 of the mounting head 17, the heater
14, afan 19, the Z-direction actuator 58 of the lifting mechanism 50, the drive motor (not shown)
of the film delivering mechanism 60, the Y-direction actuator 72 of the moving mechanism 70,
and the bonding stage 20, and controls the movement of the mounting head 17, the movement of
the dlider 54 of the lifting mechanism 50 in the Z direction, the rotation of the feed-rollers 63, and
the movement of the base 61 in the Y direction, and controls the temperature of the pressing tool
16 by the heater 14 and the fan 19. The control unit 80 includes, for example, a CPU that
performs various operations and amemory that stores various data and programs.  The detection
results of various sensors are input to the control unit 80, and the control unit 80 performs driving
control and temperature control of each portion according to the detection results.

[0056] Next, the operation of the mounting apparatus 10 of the embodiment will be described
with reference to Figure 3 to Figure 6.  The mounting apparatus 10 mounts the semiconductor
chip 100 on the substrate 104 by the technique of flip chip bonder. Specifically, as shown in
Figure 1, the mounting apparatus 10 electrically connects the semiconductor chip 100 to the
substrate 104 by joining the protrusions, made of conductive material and referred to as bumps
102 formed on the bottom surface of the semiconductor chip 100, to electrodes 105 formed on the
surface of the substrate 104.

[0057] As shown in Figure 2, on the substrate 104, a plurality of electrodes 105 electrically
connected to the bumps 102 of the semiconductor chip 100 are formed and mounting section 106
where the semiconductors 100 are mounted are defined. Each of the mounting sections 106 is
pre-coated with the adhesive material 108, which is an insulating thermosetting resin.

[0058] The control unit 80 of the mounting apparatus 10 makes the semiconductor chip 100

suctioned and held on the pressing tool 16 at the tip of the mounting head 17, lowers the mounting
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head 17 and presses it on the adhesive material 108 of the mounting section 106 to temporarily
crimp the semiconductor chip 100 onto the adhesive material 108. At the time of temporary
crimping, the cover film 110 is retracted to a position horizontally separated from the mounting
section 106 by the moving mechanism 70.

[0059] After the temporary crimping, the control unit 80 drives the moving mechanism 70 to
move the cover film 110 in the horizontal direction, and as shown in Figure 3, moves the cover
film 110 to aposition directly above the temporarily crimped semiconductor chip 100 and between
the semiconductor chip 100 and the pressing tool 16. At this time, the height of the cover film
110 isdefined by the lower guideroller 42 of thefilm guide40. The height of the cover film 110
is midway between the upper surface of the semiconductor chip 100 and the pressing tool 16.
[0060] At thistime, as shown in Figure 3, there is a gap having a height of Ahl between the
lower end of the stopper 44 of the film guide 40 and the upper surface of the bonding stage 20.
Further, the arm portion 53 of the slider 54 of the lifting mechanism 50 is urged by the springs 56
and isin contact with the lower surface of the upper flange 55a of the connecting member 55, and
there is a gap having a height of AhO between the lower surface of the arm portion 53 and the
lower flange 55b of the connecting member 55. The length of the springs 56 isAhO.

[0061] As shown in Figure 5, the control unit 80 operates the Z-direction actuator 58 of the
lifting mechanism 50 to lower the main body portion 52 of the dider 54 as shown by an arrow 93.
Then, the arm portion 53 and the film guide 40 also descend as shown by an arrow 94 in Figure 5.
When the slider 54 is lowered by the height Ahl from the state shown in Figure 3, the lower end
of the stopper 44 of the film guide 40 abuts the bonding stage 20 as shown in Figure 5. At this
time, the lower surface of the cover film 110 is at a height in contact with the upper surface of the
temporarily crimped semiconductor chip 100.

[0062] After that, the control unit 80 further lowers the slider 54 by a height Ah2 by the Z-

16
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direction actuator 58. As aresult, the springs 56 are compressed by the height Ah2, and a gap
having the height Ah2 is formed between the upper surface of the arm portion 53 of the slider 54
and the lower surface of the upper flange 55a of the connecting member 55. Then, the stopper
44 of the film guide 40 is pressed onto the bonding stage 20 by the reaction force due to the
compression of the springs 56. The pressing force keeps the height of the film guide 40 with
respect to the bonding stage 20 constant.

[0063] The control unit 80 operates the Z-direction actuator 58 of the lifting mechanism 50
arranged at another side in the same manner asthe Z-direction actuator 58 of the lifting mechanism
50 arranged at one side, and presses the stopper 44 of the film guide 40 at another side on the
upper surface of the bonding stage 20. Asaresult, the height of the film guide 40 at another side
with respect to the bonding stage 20 becomes the same as the height of the film guide 40 at one
side with respect to the bonding stage 20. Thereby, the parallelism between the cover film 110
and the bonding stage 20 can be ensured. Accordingly, as shown in Figure 2, even when the
cover film 110 covers the upper surfaces of the plurality of semiconductor chips 100 in the
longitudinal direction, it can be brought into close contact with the upper surface of each of the
semiconductor chips 100.

[0064] Next, asshown by an arrow 97 in Figure 6, the control unit 80 lowers the mounting head
17 and presses the semiconductor chip 100 from the upper side of the cover film 110 with the
projecting portion 16a of the pressing tool 16 at thetip. By pressing, the adhesive material 108
protrudes around the semiconductor chip 100, and a part of the adhesive material 108 crawls up
the side surface of the semiconductor chip 100 and reachesthe lower surface of the cover film 110.
Further, by pressing, the bumps 102 formed on the semiconductor chip 100 comeinto contact with
the electrodes 105 of the substrate 104. As described above, the parallelism between the cover

film 110 and the upper surface of the bonding stage 20 is ensured, so the cover film 110isin close
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contact with the upper surface of the semiconductor chip 100, and it is possible to prevent the
adhesive material 108 extruded by the semiconductor chip 100 from crawling up unevenly and
generating static electricity during mounting.

[0065] Then, the control unit 80 starts supplying electric power to the heater 14 and lifts the
temperature of the pressing tool 16 by the heater 14. When the temperature of the pressing tool
16 rises, the semiconductor chip 100 is heated by the heat and the adhesive material 108 is softened.
When the temperature is further lifted to exceed the melting temperature of the bumps 102, the
bumps 102 of the semiconductor chip 100 melt. Then, when the temperature rises to the curing
temperature of the adhesive materia 108, the adhesive material 108 starts thermosetting.

[0066] After that, the control unit 80 starts the fan 19 shown in Figure 1 and allows cooling air
to flow through the air flow path 13 of the heat insulating block 12 to cool the pressing tool 16.
As a result, the molten bumps 102 are cured, and the joining of the substrate 104 with the
electrodes 105 iscompleted.  Further, the temperature of the thermosetting adhesive material 108
also drops, and the mounting is completed in the state shown in Figure 6. When the mounting is
completed, the control unit 80 lifts the mounting head 17.

[0067] After lifting the mounting head 17, the control unit 80 liftsthe slider 54 by the Z-direction
actuator 58 of the lifting mechanism 50 at one side and another side.  When the dlider 54 islifted
by the height Ah2 shown in Figure 6, the upper surface of the arm portion 53 of the slider 54 abuts
the lower surface of the upper flange 55a of the connecting member 55. When the dlider 54 is
further lifted, the connecting member 55 and the film guide 40 are lifted as the slider 54 is lifted,
and the cover film 110 is also lifted accordingly to return to the height shown in Figure3. When
the cover film 110islifted to aheight shown in Figure 3, the control unit 80 retracts, by the moving
mechanism 70, the cover film 110 to a position horizontally separated from the next mounting

section 106 to which the semiconductor chip 100 to be temporarily crimped.
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[0068] As described above, in the mounting apparatus 10 of the embodiment, the height of the
film guide 40 at two sides can be adjusted by the lifting mechanism 50 each arranged at two sides
of the bonding stage 20 to ensure the parallelism between the bonding stage 20 and the cover film
110, and the cover film 110 can be brought into close contact with the upper surface of the
semiconductor chip 100. Therefore, when mounting the semiconductor chip 100, it is possible
to prevent the adhesive material 108 extruded by the semiconductor chip 100 from crawling up
unevenly and generating static electricity during mounting.

[0069] Further, inthe mounting apparatus 10 of the embodiment, since the film guides 40 at two
sides are connected by the linking member 46, the height difference of the film guides 40 at two
sides can be eliminated, and the parallelism between the bonding stage 20 and the cover film 110
can be ensured.  Further, since the mounting apparatus 10 of the embodiment presses the film
guide 40 on the bonding stage 20 by the force of the springs 56, the height of the film guide 40
with respect to the surface of the bonding stage 20 can be made constant, and the parallelism
between the bonding stage 20 and the cover film 110 can be ensured.

[0070] Next, amounting apparatus 200 of another embodiment will be described with reference
to Figure 7. A film arranging mechanism 230 of the mounting apparatus 200 is configured by
the film guide 40 and the lifting mechanism 50 that are provided at one side; the moving
mechanisms 70; the film delivering mechanism 60 including the delivery roller 63aat another side
and awinding roller 63b at one side; an another-side lifting mechanism 350 and an another-side
film guide 340 that are provided at another side. The film delivering mechanism 60; the film
guide 40 and the lifting mechanism 50 that are provided at one side; and the moving mechanisms
70 are configured the same as in the mounting apparatus 10 described above with reference to
Figure 1 to Figure 6, therefore the description thereof will be omitted.

[0071] Theanother-sidelifting mechanism 350 provided at another side does not include the Z-
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direction actuator 58, the dlider 54, and the connecting member 55, and is configured by an
another-side guide rail 351 only. The another-side guide rail 351 is mounted on the base 61 at
another side and extends in the up-and-down direction to guide the another-side film guide 340 in
the up-and-down direction. The another-side film guide 340 is connected to the film guide 40 at
one side by the linking member 46, and moves in the up-and-down direction following the film
guide 40 at one side.  Further, the another-side film guide 340, similarly to the film guide 40 at
one side, includes a base body portion 341, alower guide roller 342, an upper guide roller 343,
and astopper 344. The base body portion 341 has the same structure as the film guide 40 at one
side except that a hole for fitting into the another-side guide rail 351 is provided at the end at
another side and that the length in the X direction is long; the lower guide roller 342, the upper
guide roller 343, and the stopper 344 have the same structure as the lower guide roller 42, the
upper guide roller 43, and the stopper 44 at one side, respectively.

[0072] The mounting apparatus 200 shown in Figure 7 drives both the film guide 40 at one side
and the another-side film guide 340 in the up-and-down direction by the Z-direction actuator 58
mounted on the lifting mechanism 50 at one side, therefore the structure can be simplified.

[0073] In the mounting apparatus 200, the height of the film guide 40 arranged at two sides of
the bonding stage 20 can be adjusted to ensure the parallelism between the bonding stage 20 and
the cover film 110.

[0074] The above describes the mounting apparatus 10 and the mounting apparatus 200
mounting the semiconductor chip 100 on the substrate 104, but the present invention is not limited
thereto. The semiconductor chip 100 may be mounted on another semiconductor chip 100. In
this case, the other semiconductor chip 100, similarly to the substrate 104, constitutes a mounted
body.

[Reference Signs List]
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[0075]

10, 200 Mounting apparatus
11 Main Body

12 Heat insulating block

13 Air flow path

14 Heater
15 Cooling groove
16 Pressing tool

16a Projecting portion
17 Mounting head

18 Suction hole

19 Fan

20 Bonding stage

21 Base stand

30, 230 Film arranging mechanism
40 Film guide

41, 341 Base body portion
42, 342 Lower guideroller
43, 343 Upper guideroller
44, 344 Stopper

46 Linking member
50 Lifting mechanism
51 Guiderrail

52 Main body portion
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523, 53aHole

53

54

55

55a

55b

55¢

56

57

58

60

61

62

63

63a

63b

65

70

71

72

80

100

102

Arm portion

Slider

Connecting member
Upper flange

Lower flange

Web

Spring

Slider-guide

Z-direction actuator

Film delivering mechanism

Base

Frame

Feed-roller
Delivery roller
Winding roller
Shaft

Supporting structure
Moving mechanism
Rail

Y-direction actuator
Control unit
Semiconductor chip

Bump
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105

106

108

110

340

341

350

351

Substrate

Electrode

Mounting section

Adhesive material

Cover film

Another-side film guide

Base body portion
Another-side lifting mechanism

Another-side guide rail
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WHAT ISCLAIMED IS:

1. A mounting apparatus pressing a semiconductor chip arranged on a mounted body,
the mounting apparatus comprising:

a bonding stage, holding the mounted body on which the semiconductor chip is
arranged,

a base stand, supporting the bonding stage;

a mounting head, moving in a contacting/separating direction with respect to the
mounted body and to which a pressing tool that presses the semiconductor chip on the mounted
body is mounted on the tip; and

afilm arranging mechanism, provided on the base stand and moving acover film along
the bonding stage to arrange the cover film between the semiconductor chip and the pressing tool,

wherein the film arranging mechanism comprises:

film guides guiding the cover film, the film guide comprising a contact portion that
contacts the bonding stage and defining a height of the cover film with respect to the bonding
stage; and

lifting mechanisms, connected to the film guides via elastic members and lifting and
lowering the film guides with respect to the bonding stage.

2. The mounting apparatus according to claim 1,

wherein the film guides and the lifting mechanisms are each provided at two sides of
the bonding stage with the bonding stage sandwiched in between.

3. The mounting apparatus according to claim 2,

wherein the film arranging mechanism comprises a linking member linking between
the film guides each provided at the two sides of the bonding stage with the bonding stage

sandwiched in between.
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4. The mounting apparatus according to any one of clams 1 to 3,

wherein the lifting mechanism comprises:

aguiderrail, provided on the base stand and extending in an up-and-down direction;

adlider, guided by the guide rail and moving in the up-and-down direction; and

aconnecting member in which one end is mounted on the slider viathe el astic members
so asto berelatively movable in the up-and-down direction by a predetermined vertical width and
the film guide is mounted on another end,

wherein the dlider, when the contact portion of the film guide comes into contact with
an upper surface of the bonding stage, presses the film guide on the upper surface of the bonding
stage viathe el astic members and the connecting member.

5. The mounting apparatus according to claim 4,

wherein the film arranging mechanism comprises:

afilm delivering mechanism, comprising a pair of rollers which are provided on the
base stand at the two sides of the bonding stage with the bonding stage sandwiched in between
and on which the cover film is hung, and sequentially delivering the new cover film, and

wherein the film delivering mechanism comprises abase supporting each of therollers,
and

each guiderail of the lifting mechanism is mounted on each base.

6. The mounting apparatus according to claim 2,

wherein the film arranging mechanism comprises:

a one-side film guide and a one-side lifting mechanism, provided at one side of the
bonding stage; and

an another-side film guide and an another-side lifting mechanism, provided at another

side of the bonding stage, and
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wherein the one-side lifting mechanism comprises:

a one-side guide rail, provided on the base stand at one side and extending in an up-
and-down direction;

a dlider, guided by the one-side guide rail and moving in the up-and-down direction;
and

aconnecting member in which one end is mounted on the slider viathe elastic members
so asto berelatively movable in the up-and-down direction by a predetermined vertical width and
the one-side film guide is mounted on another end,

wherein the another-side lifting mechanism comprises:

an another-side guide rail, provided on the base stand at another side and extending in
the up-and-down direction to guide the another-side film guide in the up-and-down direction, and

wherein the film arranging mechanism comprises a linking member linking the one-
side film guide and the another-side film guide, and

the dider, when the contact portion of the one-side film guide and the contact portion
of the another-side film guide come into contact with an upper surface of the bonding stage,
presses the contact portion of the one-side film guide on the upper surface of the bonding stage
viathe elastic members and the connecting member and presses the contact portion of the another-
side film guide on the upper surface of the bonding stage viathe linking member.

7. The mounting apparatus according to claim 6,

wherein the film arranging mechanism comprises:

afilm delivering mechanism, comprising a pair of rollers which are provided on the
base stand at two sides of the bonding stage with the bonding stage sandwiched in between and
on which the cover film is hung, and sequentially delivering the new cover film, and

wherein the film delivering mechanism comprises abase supporting each of therollers,
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the one-side guide rail is mounted on the base at one side, and the another-side guide
rail is mounted on the base at another side.

8. The mounting apparatus according to any one of clams4to 7,

wherein the connecting member isagroove-shaped cross-sectional member configured
by an upper flange, a lower flange facing the upper flange, and a web connecting between the
upper flange and the lower flange, the connecting member comprising:

a dider-guide, extending in the up-and-down direction between the upper flange and
the lower flange, and

wherein the slider is guided by the slider-guide so as to be movable with respect to the
connecting member in the up-and-down direction between the upper flange and the lower flange,
and

the elastic members are provided between alower end of the slider and an upper surface
of the lower flange.

9. The mounting apparatus according to claim 5 or 7,

wherein the film arranging mechani sm comprises moving mechanisms moving thefilm

delivering mechanism in a horizontal direction with respect to the bonding stage.
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