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MOUNTING DEVICE

BACKGROUND

Technical Field5

[0001] The present invention relates to a mounting device for mounting chip components,

which are semiconductor elements, on a substrate.

Description of Related Art

[0002] A semiconductor mounting device has been used for performing flip chip bonding,

which forms a bump on an electrode of a semiconductor element, inverts a chip component with10

a thermosetting resin film attached to a surface thereof, and pressurizes and heats a

predetermined position on a circuit substrate so as to melt the bump to bond to an electrode of

the substrate, and fills a thermosetting resin between the substrate and the semiconductor

element (for example, see Patent Document 1).

[0003] In the semiconductor mounting device described in Patent Document 1, a bump is15

formed on the electrode, the chip component with a non-conductive film (NCF) of a

thermosetting resin attached to the surface is inverted, the inverted chip component is picked up

by a temporary pressure-bonding head and conveyed one by one onto the circuit substrate held

on a temporary pressure-bonding stage, the chip component is heated by the temporary

pressure-bonding head to a temperature at which the NCF does not start hardening, for example,20

about 100°C, to soften the NCF, and the chip component is temporarily bonded (temporarily

pressure-bonded) to the circuit substrate.

[0004] When all the chip components are temporarily pressure-bonded to the circuit substrate,

the circuit substrate is moved to a final pressure-bonding stage. In the final pressure-bonding

stage, the circuit substrate is heated, and a plurality of chip components on the circuit substrate25

are simultaneously heated to a melting temperature of the bumps, for example, about 300°C, by
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the final pressure-bonding head and pressurized. Thus, the bumps are melted, and the NCF is

softened and enters the gap between the chip components and the circuit substrate. When the

temperature of the final pressure-bonding head is lowered after this state is maintained for a

predetermined time, the molten bumps solidify and are electrically bonded to the circuit

substrate, and the NCF hardens to secure each chip component to the circuit substrate.5

Related Art

Patent Document

[0005] [Patent Document 1] Japanese Laid-Open No. 2017-22326

SUMMARY10

Problems to be Solved

[0006] In the semiconductor mounting device described in Patent Document 1, since the final

pressure bonding is performed by pressurizing and heating a plurality of chip components

simultaneously, the chip components can be mounted in a shorter time compared with fully

pressure-bonding the chip components one by one to the circuit substrate. However, as it is15

necessary to provide two stages, a temporary pressure-bonding stage large enough to hold the

circuit substrate and a final pressure-bonding stage, the device becomes large in size.

[0007] The present invention reduces the size of a mounting device for mounting chip

components on a circuit substrate.

Means for Solving the Problems20

[0008] A mounting device of the present invention is a mounting device for mounting a chip

component on a substrate. The mounting device includes: a temporary placement stage on

which a plurality of the chip components are loaded; a conveyance head conveying the chip

component to the temporary placement stage, and loading each chip component on the

temporary placement stage so that relative positions of the plurality of chip components reach25

predetermined positions; a mounting stage securing the substrate by suction; and a mounting
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head suctioning a chip component set which is the plurality of chip components loaded on the

temporary placement stage, and pressurizing and securing while keeping the relative positions at

the predetermined positions on the substrate that is secured by suction to the mounting stage,

wherein while the mounting head is securing the chip component set to the substrate, the

conveyance head loads a plurality of the chip components constituting a chip component set5

which is scheduled to be secured to the substrate next on the temporary placement stage, and a

number of the chip components constituting the chip component set is determined so that after

the mounting head secures the chip component set to the substrate, while the mounting head

moves toward the temporary placement stage in order to suction the chip component set

scheduled to be secured next, loading of the chip component set on the temporary placement10

stage performed by the conveyance head is completed.

[0009] In the mounting device of the present invention, the temporary placement stage may

have an upper surface vacuum-suctioning the chip component, the upper surface may be formed

of a first porous member, and the first porous member may include suction holes at an interval

shorter than a length of each side of the chip component loaded on the upper surface.15

[0010] In the mounting device of the present invention, the mounting head may have a suction

surface vacuum-suctioning the plurality of chip components, the suction surface may be formed

of a second porous member, and the second porous member may include suction holes at an

interval shorter than the length of each side of each chip component suctioned to the suction

surface.20

Effects

[0011] Since the mounting device of the present invention includes one stage for holding the

substrate, the size of the device can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS25

[0012]
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FIG. 1 is a schematic view showing an overall configuration of a semiconductor mounting

device.

FIG. 2 is a block diagram showing a control configuration of the semiconductor mounting

device.

FIG. 3 is a side view showing a state where chip components are vacuum-suctioned to a5

temporary placement stage.

FIG. 4 is a view showing a cross section of a porous member of the temporary placement stage

and a side surface of the chip component.

FIG. 5 is a side view showing a state where a mounting head is on an upper surface of each chip

component on the temporary placement stage.10

FIG. 6 is a view showing a cross section of a porous member of the mounting head and the side

surface of the chip component.

FIG. 7 is a side view showing a state where the chip component is vacuum-suctioned to the

mounting head.

FIG. 8 is a side view showing a state where the mounting head vacuum-suctioning the chip15

component is above a substrate.

FIG. 9 is a side view showing a state where the chip component is secured to the substrate by the

mounting head.

DESCRIPTION OF THE EMBODIMENTS20

[0013] Hereinafter, a semiconductor mounting device according to an embodiment of the

present invention will be described with reference to the drawings. The semiconductor

mounting device may be simply referred to as “mounting device”.

[0014] FIG. 1 is a schematic view showing an overall configuration of the semiconductor

mounting device 10 of the present embodiment, and FIG. 2 is a block diagram showing a control25

configuration of the semiconductor mounting device 10 of the present embodiment. The
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semiconductor mounting device 10 is a device that pressurizes and heats a plurality of chip

components 30a, 30b, and 30c, which are semiconductor elements, at predetermined positions on

a substrate 36 simultaneously so as to mount the chip components 30a, 30b, and 30c on the

substrate 36, and the semiconductor mounting device 10 is a multi-chip bonding apparatus. In

the present embodiment, a non-conductive film (NCF) composed of a thermosetting resin, which5

is an adhesive, is attached to the lower surfaces of the chip components 30a, 30b, and 30c. The

semiconductor mounting device 10 pressurizes and heats each of the chip components 30a, 30b,

and 30c to harden the NCF and bond each of the chip components 30a, 30b, and 30c to the

substrate 36, and bonds a bump 32 (see FIG. 3) provided on each of the chip components 30a,

30b, and 30c to a pad 38 (see FIG. 8) formed on the substrate 36. Thereby, each of the chip10

components 30a, 30b, and 30c is secured to the substrate 36.

[0015] The semiconductor mounting device 10 includes a conveyance head 14 that conveys

the chip components 30a, 30b, and 30c one by one; a temporary placement stage 12 on which

the chip components 30a, 30b, and 30c (a plurality of chip components) conveyed by the

conveyance head 14 are loaded; a mounting stage 16 that secures the substrate 36, which is a15

circuit substrate, by suction; a mounting head 18 that carries the plurality of chip components

30a, 30b, and 30c loaded on the temporary placement stage 12 above the substrate 36 on the

mounting stage 16 and simultaneously secures the chip components 30a, 30b, and 30c to the

substrate 36; and a control device 90 (see FIG. 2). The plurality of chip components 30a, 30b,

and 30c secured simultaneously by the mounting head 18 have a predetermined combination,20

and constitute one chip component set 34.

[0016] The conveyance head 14 is provided with suction holes, which are connected to a

suction pump 70 (see FIG. 2) via a pipe and a valve 21 (see FIG. 2), on the lower surface. The

conveyance head 14 is moved by a driving device 22 (see FIG. 2) in a left-right direction (X-axis

direction in FIG. 1), a front-rear direction (Y-axis direction in FIG. 1), and a vertical direction25

(Z-axis direction in FIG. 1) to suction the chip components 30a, 30b, and 30c stored in a tray or
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the like (not shown) one by one, and sequentially convey and load the chip components 30a, 30b,

and 30c on the temporary placement stage 12. Thereby, the chip components 30a, 30b, and 30c

are loaded as the chip component set 34 on the temporary placement stage 12. At this time, the

chip components 30a, 30b, and 30c are loaded on the temporary placement stage 12 so that the

chip components 30a, 30b, and 30c constituting the chip component set 34 are at predetermined5

relative positions. Here, the predetermined relative positions refer to relative positions when

the chip components 30a, 30b, and 30c constituting the chip component set 34 are secured to the

substrate 36.

[0017] The conveyance head 14 includes a position detection camera 24. The position

detection camera 24 is used when the chip component set 34 is loaded on the temporary10

placement stage 12, and captures an image of the temporary placement stage 12 and the chip

components that have been loaded on the temporary placement stage 12.

[0018] The temporary placement stage 12 is a stage on which each of the chip components 30a,

30b, and 30c constituting the chip component set 34 is positioned by suction. The temporary

placement stage 12 includes a porous member 40 and a cooling device 44 (see FIG. 3). The15

porous member 40 is a first porous member that forms the upper surface of the temporary

placement stage 12. The porous member 40 is a flat plate-shaped member having suction holes

41 (see FIG. 4) uniformly on the upper surface thereof, and is, for example, ceramics. The

lower surface of the porous member 40 is connected to the suction pump 70 (see FIG. 2) via a

pipe and a valve 42, and by opening the valve 42, air is sucked through the suction holes 41 of20

the porous member 40, and the chip components 30a, 30b, and 30c are vacuum-suctioned to the

upper surface of the porous member 40. The cooling device 44 (see FIG. 3) is provided on the

lower side of the porous member 40 and cools the upper surface of the porous member 40. The

details will be described later.

[0019] The mounting stage 16 is a stage that holds the substrate 36. The mounting stage 1625

includes a heater 64 (see FIG. 8) inside. A plurality of suction holes are provided on the upper
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surface of the mounting stage 16, and these suction holes are connected to the suction pump 70

(see FIG. 2) via a pipe and a valve 62. When the valve 62 is opened, air above the upper

surface of the mounting stage 16 is sucked toward the lower side, and the substrate 36 is secured

to the upper surface of the mounting stage 16 by suction. The heater 64 is turned on when the

chip components 30a, 30b, and 30c are secured to the substrate 36 by the mounting head 18, and5

heats the chip components 30a, 30b, and 30c and the substrate 36 from the lower side. The

heating of the heater 64 promotes the hardening of the NCF attached to the lower surface of each

chip component 30 and the bonding between the bump 32 provided on each chip component 30

and the pad 38 formed on the substrate 36.

[0020] The mounting head 18 suctions the plurality of chip components 30a, 30b, and 30c10

loaded on the temporary placement stage 12 as the chip component set 34 simultaneously,

conveys the chip components 30a, 30b, and 30c onto the substrate 36 on the mounting stage 16,

and secures the chip components 30a, 30b, and 30c at the predetermined positions on the

substrate 36 simultaneously by pressurizing and heating. The mounting head 18 is moved by a

driving device 48 (see FIG. 2) in the left-right direction (X-axis direction in FIG. 1), the15

front-rear direction (Y-axis direction in FIG. 1), and the vertical direction (Z-axis direction in FIG.

1).

[0021] The mounting head 18 includes a porous member 50, a heater 54 (see FIG. 8), and a

position detection camera 49. The porous member 50 is a second porous member that forms

the lower surface (suction surface) of the mounting head 18. The porous member 50 is a flat20

plate-shaped member having suction holes 51 (see FIG. 6) uniformly on the lower surface

thereof, and is, for example, ceramics. The upper surface of the porous member 50 is

connected to the suction pump 70 via a pipe and a valve 52, and by opening the valve 52, air is

sucked through the suction holes 51 of the porous member 50, and the chip components 30a, 30b,

and 30c are vacuum-suctioned as the chip component set 34 to the lower surface of the porous25

member 50. The heater 54 is turned on when the chip component set 34 is secured to the
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substrate 36, and heats the chip component set 34 from the upper side. Thereby, the NCF

provided on the lower surface of each of the chip components 30a, 30b, and 30c constituting the

chip component set 34 is hardened to bond each of the chip components 30a, 30b, and 30c to the

substrate 36, and the bump 32 provided on each of the chip components 30a, 30b, and 30c and

the pad 38 formed on the substrate 36 are bonded.5

[0022] The position detection camera 49 is used when the chip component set 34 is secured to

the substrate 36, and captures an image of each pad 38 (see FIG. 8) formed on the substrate 36.

[0023] The control device 90 (see FIG. 2) controls the conveyance head 14, the temporary

placement stage 12, the mounting stage 16, the mounting head 18, the driving device 22 of the

conveyance head 14, the driving device 48 of the mounting head 18, the valves 21, 42, 52, and10

62, the position detection cameras 24 and 49, the cooling device 44, the heaters 54 and 64, and

the suction pump 70. The control device 90 includes a processor such as a CPU, and controls

each device by executing a control program stored in a storage part 92 in advance.

[0024] As shown in FIG. 1, the conveyance head 14 is arranged to be movable between the

tray or the like (not shown) in which the chip components 30a, 30b, and 30c are stored and the15

temporary placement stage 12. In addition, the mounting head 18 is arranged to be movable

between the temporary placement stage 12 and the mounting stage 16.

[0025] Next, an outline of an operation of the semiconductor mounting device 10 of the

present embodiment will be described. The following operation is executed by a command of

the control device 90. The control device 90 opens the valve 21 of the conveyance head 14,20

suctions the chip component 30a to the conveyance head 14, and conveys the chip component

30a onto the temporary placement stage 12 by the driving device 22 (see FIG. 1). Then, as

shown in FIG. 3, the control device 90 closes the valve 21 of the conveyance head 14, and opens

the valve 42 of the temporary placement stage 12 to load the chip component 30a on the upper

surface of the porous member 40 of the temporary placement stage 12. The chip component25

30a loaded on the upper surface of the porous member 40 is vacuum-suctioned onto the porous
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member 40.

[0026] Next, the control device 90 vacuum-suctions the chip components 30b and 30c to the

upper surface of the porous member 40 of the temporary placement stage 12 by similar

processes. At this time, the control device 90 checks the position of the chip component 30a

with the position detection camera 24, adjusts the position of the conveyance head 14 with the5

driving device 22 so that the relative position of the chip component 30b relative to the chip

component 30a reaches the relative position when the chip component 30b is secured to the

substrate 36, and vacuum-suctions the chip component 30b to the upper surface of the porous

member 40 of the temporary placement stage 12. Further, similarly, the chip component 30c is

vacuum-suctioned to the upper surface of the porous member 40 of the temporary placement10

stage 12 so that the relative position of the chip component 30c relative to the chip components

30a and 30b reaches the relative position when the chip component 30c is secured to the

substrate 36. Thereby, on the upper surface of the porous member 40 of the temporary

placement stage 12, the chip components 30a, 30b, and 30c constituting the chip component set

34 are vacuum-suctioned at the relative positions when the chip components 30a, 30b, and 30c15

are secured to the substrate 36.

[0027] Next, as shown in FIG. 5, the control device 90 moves the mounting head 18 to a

position above the temporary placement stage 12 and lowers the mounting head 18 toward the

upper surface of the temporary placement stage 12 with the driving device 48. Then, the

control device 90 opens the valve 52 of the mounting head 18 and closes the valve 42 of the20

temporary placement stage 12 when the porous member 50 of the mounting head 18 contacts the

chip components 30a, 30b, and 30c, and as shown in FIG. 7, the control device 90 picks up the

chip components 30a, 30b, and 30c by suctioning the chip components 30a, 30b, and 30c as the

chip component set 34 to the lower surface of the porous member 50. Thereby, the chip

components 30a, 30b, and 30c constituting the chip component set 34 are simultaneously25

vacuum-suctioned to the porous member 50 of the mounting head 18 at the relative positions
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when the chip components 30a, 30b, and 30c are secured to the substrate 36.

[0028] As shown in FIG. 8, the control device 90 moves the mounting head 18 to a position

above the mounting stage 16 with the driving device 48. Then, the control device 90 turns on

the heater 54 of the mounting head 18 to heat the chip components 30a, 30b, and 30c, and lowers

the mounting head 18 to a predetermined position on the substrate 36 on the mounting stage 165

while checking the position of the pad 38 on the substrate 36 with the position detection camera

49. At this time, the control device 90 turns on the heater 64 of the mounting stage 16 to heat

the mounting stage 16.

[0029] As shown in FIG. 9, the control device 90 applies pressure Fp and heats the chip

components 30a, 30b, and 30c suctioned to the mounting head 18 simultaneously at the10

predetermined position on the substrate 36 to secure the chip components 30a, 30b, and 30c to the

substrate 36. Specifically, the NCF 33 attached to the lower surface of each of the chip components

30a, 30b, and 30c is hardened to bond each of the chip components 30a, 30b, and 30c to the substrate

36, and the bump 32 provided on each of the chip components 30a, 30b, and 30c is bonded to the

pad 38 formed on the substrate 36. The control device 90 mounts a plurality of chip component15

sets 34 on the substrate 36 by repeating the above-described operation.

[0030] Since the semiconductor mounting device 10 of the present embodiment has one stage

for holding the substrate 36 and one head for mounting the chip components on the substrate 36,

the semiconductor mounting device 10 has the features that the device configuration is very

simple and the device is very small in size. Furthermore, in the semiconductor mounting20

device 10 of the present embodiment, while the mounting head 18 is securing one chip

component set 34 to the substrate 36, the conveyance head 14 can convey the chip components

30a, 30b, and 30c constituting the next chip component set 34 to the temporary placement stage

12 (parallel processing is possible) so the productivity is also very high.

[0031] Next, the semiconductor mounting device 10 of the present embodiment will be25

described in more detail. In the storage part 92 of the control device 90, “configuration
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information of chip component set” indicating how the chip components are combined to

constitute the chip component set 34, “relative position information of chip component set”

indicating the relative positions of the chip components 30a, 30b, and 30c constituting the chip

component set 34 (the relative positions when the chip components 30a, 30b, and 30c are

secured to the substrate 36), and “secured position information of chip component set” indicating5

the secured position of the chip component set 34 on the substrate 36 are stored in advance.

The relative position information of the chip component set 34 is, for example, information

indicating the direction and distance of one chip component (for example, chip component 30a)

relative to another chip component (for example, chip component 30b) in the chip component set

34. The control device 90 reads these from the storage part 92 to control each device.10

[0032] As shown in FIG. 1, the conveyance head 14 sequentially loads the chip components

30a, 30b, and 30c constituting the chip component set 34 on the temporary placement stage 12

one by one. At this time, the control device 90 reads “configuration information of chip

component set” and “relative position information of chip component set” from the storage part

92. In addition, the control device 90 captures an image of the temporary placement stage 1215

by using the position detection camera 24 of the conveyance head 14, and specifies the position

of the temporary placement stage 12. Then, the control device 90 uses “configuration

information of chip component set”, “relative position information of chip component set”, and

the specified position of the temporary placement stage 12 to determine the position at which the

first chip component 30a of the chip component set 34 is to be placed on the temporary20

placement stage 12. Specifically, the position at which the first chip component 30a is to be

placed is determined in consideration of the space for loading the other chip components 30b

and 30c of the chip component set 34 on the temporary placement stage 12. Then, the control

device 90 controls the conveyance head 14 and the driving device 22 of the conveyance head 14

to place the first chip component 30a at the determined position. Next, the position detection25

camera 24 of the conveyance head 14 is used to capture an image of the chip component 30a
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already loaded on the temporary placement stage 12, and the position of the chip component 30a

is specified. Then, the control device 90 uses “configuration information of chip component

set”, “relative position information of chip component set”, and the specified position of the

loaded chip component 30a to determine the position at which the next chip component 30b is to

be placed on the temporary placement stage 12. Then, the control device 90 controls the5

conveyance head 14 and the driving device 22 of the conveyance head 14 to place the next chip

component 30b at the determined position. In this manner, each of the chip components 30a,

30b, and 30c of the chip component set 34 is loaded on the temporary placement stage 12.

Nevertheless, the above method is an example, and the chip components 30a, 30b, and 30c of the

chip component set 34 may be loaded on the temporary placement stage 12 by a method other10

than the above.

[0033] FIG. 3 is a side view showing a state where the chip components 30a, 30b, and 30c are

loaded on the temporary placement stage 12. FIG. 3 shows only the chip components 30a and

30b. As shown in FIG. 3, the bumps 32 are respectively provided on the lower surfaces of the

chip components 30a, 30b, and 30c. In addition, the NCF 33 which is an adhesive is attached15

to the lower surface of each of the chip components 30a, 30b, and 30c. Each of the chip

components 30a, 30b, and 30c is loaded on the temporary placement stage 12 with the side to

which the NCF 33 is attached as the lower side. The valve 42 of the temporary placement stage

12 is opened by the control device 90, and the loaded chip components 30a, 30b, and 30c are

suctioned to the upper surface of the porous member 40 of the temporary placement stage 12.20

[0034] FIG. 4 is a view showing a cross section of the porous member 40 of the temporary

placement stage 12 and a side surface of one chip component 30a (30b, 30c). As shown in FIG.

4, an interval HL1 between the suction holes 41 on the upper surface of the porous member 40 is

set shorter than a length CL of one side of the chip component 30a (30b, 30c) that can be

suctioned to the temporary placement stage 12. Thereby, even if the combination of the chip25

components 30a, 30b, and 30c constituting the chip component set 34 is changed or the relative
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positions of the chip components 30a, 30b, and 30c of the chip component set 34 are changed,

each of the chip components 30a, 30b, and 30c can still be suctioned to the temporary placement

stage 12.

[0035] FIG. 5 is a side view showing a state where the mounting head 18 is on the upper

surface of each of the chip components 30a, 30b, and 30c on the temporary placement stage 12.5

FIG. 5 shows only the chip components 30a and 30b. The control device 90 controls the

driving device 48 of the mounting head 18 to move the mounting head 18 to the upper surface of

each of the chip components 30a, 30b, and 30c on the temporary placement stage 12, and opens

the valve 52 of the mounting head 18. Thereby, the chip components 30a, 30b, and 30c are

suctioned to the suction surface of the mounting head 18 (the lower surface of the porous10

member 50). Then, the control device 90 closes the valve 42 of the temporary placement stage

12 to set the suction force of the temporary placement stage 12 to zero. Then, the mounting

head 18 is moved to the upper side to pick up the chip components 30a, 30b, and 30c.

[0036] As shown in FIG. 5, the cooling device 44 is provided in the temporary placement stage

12. The cooling device 44 has, for example, a pipe that is piped uniformly on the lower side of15

the porous member 40, and cools the porous member 40 by circulating a refrigerant therein.

The reason for providing the cooling device 44 is as follows. As shown in FIG. 5, the mounting

head 18 includes the heater 54, and the heater 54 is turned on when the chip components 30a,

30b, and 30c are secured to the substrate 36 on the mounting stage 16. Although the heater 54

is turned off when the mounting head 18 suctions the chip components 30a, 30b, and 30c on the20

temporary placement stage 12, residual heat may remain on the lower surface of the mounting

head 18. In that case, when the mounting head 18 suctions the chip components 30a, 30b, and

30c on the temporary placement stage 12, the residual heat of the mounting head 18 may be

transmitted to the chip components 30a, 30b, and 30c, and the NCF of each of the chip

components 30a, 30b, and 30c may be softened and adhere to the upper surface of the temporary25

placement stage 12. Therefore, by providing the cooling device 44 in the temporary placement
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stage 12 to cool the upper surface of the temporary placement stage 12 (the upper surface of the

porous member 40), the NCF of each of the chip components 30a, 30b, and 30c is prevented

from being softened. If no residual heat remains on the lower surface of the mounting head 18,

the cooling device 44 may not be provided. In addition, instead of providing the cooling device

44, the control device 90 may open the valve 42 of the temporary placement stage 12 even when5

the chip components 30a, 30b, and 30c are not loaded on the temporary placement stage 12, so

as to suck air through the suction holes 41 of the porous member 40 to cool the upper surface of

the porous member 40.

[0037] FIG. 6 is a view showing a cross section of the porous member 50 of the mounting head

18 and the side surface of one chip component 30a (30b, 30c). As shown in FIG. 6, similar to10

the porous member 40 of the temporary placement stage 12, an interval HL2 between the suction

holes 51 on the lower surface of the porous member 50 of the mounting head 18 is set shorter

than the length CL of one side of the chip component 30a (30b, 30c) that can be suctioned to the

mounting head 18. Thereby, similar to the temporary placement stage 12, even if the

combination of the chip components 30a, 30b, and 30c constituting the chip component set 34 is15

changed or the relative positions of the chip components 30a, 30b, and 30c of the chip

component set 34 are changed, each of the chip components 30a, 30b, and 30c can still be

suctioned to the mounting head 18.

[0038] FIG. 7 is a side view showing a state where the chip component set 34 (the chip

components 30a, 30b, and 30c) is picked up by the mounting head 18. FIG. 7 shows only the20

chip components 30a and 30b. The control device 90 controls the driving device 48 of the

mounting head 18 and moves the mounting head 18 toward the mounting stage 16 in a state

where the chip components 30a, 30b, and 30c are suctioned to the lower surface (suction

surface) of the mounting head 18. Then, the control device 90 reads “secured position

information of chip component set” from the storage part 92 and moves the mounting head 18 to25

a position above the secured position of the chip component set 34 on the substrate 36 on the
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mounting stage 16.

[0039] FIG. 8 is a side view showing a state where the mounting head 18 suctioning the chip

component set 34 (the chip components 30a, 30b, and 30c) is located above the substrate 36 on

the mounting stage 16. FIG. 8 shows only the chip components 30a and 30b. The control

device 90 uses the position detection camera 49 provided on the mounting head 18 to capture an5

image of each pad 38 on the substrate 36, to which each bump 32 of each of the chip

components 30a, 30b, and 30c suctioned to the mounting head 18 is bonded. At this time, the

control device 90 adjusts the position of the mounting head 18 so that the pad 38 formed on the

substrate 36 comes under the position detection camera 49. Then, the control device 90

specifies the position of each pad 38 from each imaged pad 38, and adjusts the position of the10

mounting head 18 so that the position of each bump 32 of each of the chip components 30a, 30b,

and 30c is aligned with the position of each pad 38 on the substrate 36. The mounting head 18

may not be provided with the position detection camera 49, or the mounting head 18 may be

provided with the position detection camera 49 and a vertical dual-view camera for aligning the

positions of each bump 32 of each of the chip components 30a, 30b, and 30c and each pad 38 on15

the substrate 36. That is, in the state shown in FIG. 8, the vertical dual-view camera may be

inserted between the chip components 30a, 30b, and 30c and the substrate 36 to capture images

of each bump 32 of each of the chip components 30a, 30b, and 30c and each pad 38 on the

substrate 36 and specify the positions for position alignment.

[0040] When the position alignment is completed, the control device 90 controls the driving20

device 48 of the mounting head 18 to lower the mounting head 18 and pressurize the chip

components 30a, 30b, and 30c constituting the chip component set 34 against the substrate 36

while keeping the relative positions. Further, the control device 90 turns on the heater 54 of the

mounting head 18 and the heater 64 of the mounting stage 16, and heats the chip components

30a, 30b, and 30c constituting the chip component set 34. FIG. 9 is a side view showing a state25

where the chip components 30a, 30b, and 30c are pressurized and heated on the substrate 36 by
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the mounting head 18. Since the mounting head 18 pressurizes the chip components 30a, 30b,

and 30c against the substrate 36 with the pressure Fp while suctioning the chip components 30a,

30b, and 30c, displacement of the chip components 30a, 30b, and 30c on the substrate 36 can be

suppressed. The NCF 33 is hardened by the pressurization and heating, and the chip

components 30a, 30b, and 30c are bonded to the substrate 36, and each bump 32 of each of the5

chip components 30a, 30b, and 30c is bonded to each pad 38 on the substrate 36.

[0041] As the semiconductor mounting device 10 of the present embodiment described above

has one stage for holding the substrate 36 and one head for mounting the chip components 30a,

30b, and 30c on the substrate 36, the device configuration is simple and the size of the device

can be reduced. In addition, while the mounting head 18 is securing the chip component set 3410

to the substrate 36 over, for example, several tens of seconds, the conveyance head 14 can

relatively position the next chip component set 34 and prepare the next chip component set 34

on the temporary placement stage 12. Therefore, the productivity is also high. The clean

room for installing the semiconductor mounting device 10 requires a high maintenance cost per

unit area, and it is strongly desired to increase the productivity per unit area. The15

semiconductor mounting device 10 of the present embodiment meets such demand.

[0042] In the related art (Patent Document 1), a plurality of chip components temporarily

pressure-bonded to the entire surface of the circuit substrate are pressurized and heated block by

block to perform the final pressure-bonding. Therefore, as the chip components of one block

are being heated, the temperature of the NCF (NCF before curing) of the adjacent chip20

components that have not been fully pressure-bonded may rise to a transformation start

temperature, for example, about 150°C, and the NCF may transform before the final pressure

bonding, which causes a problem in the final pressure bonding. In contrast thereto, the

semiconductor mounting device 10 of the present embodiment mounts one chip component set

34 and completes the curing of the NCF, and then mounts the next chip component set 34.25

Therefore, the NCF before curing does not rise to the transformation start temperature. In
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addition, after the curing is completed, the NCF does not transform even if the temperature rises

to the transformation start temperature. Therefore, when the adjacent chip component set 34 is

mounted, the NCF of the chip component set 34 that has already been mounted is not affected.

Thus, in the semiconductor mounting device 10 of the present embodiment, many chip

component sets 34 can be mounted on the substrate 36 in a short time while the NCF before5

curing is suppressed from rising to the transformation start temperature or above.

[0043] The semiconductor mounting device 10 of the present embodiment described above is

a flip chip bonding apparatus. However, the semiconductor mounting device 10 may be a die

bonding apparatus. In that case, the conveyance head 14 conveys the chip component that has

not been inverted, and loads the chip component on the temporary placement stage 12. In10

addition, in that case, the mounting head 18 and the mounting stage 16 may not be provided with

the heaters 54 and 64, and the chip component set 34 may be secured to the substrate 36 only by

pressurization. For example, an adhesive may be applied in advance to a position on the

substrate 36 at which each of the chip components 30a, 30b, and 30c is to be secured, and the

mounting head 18 may secure the chip components 30a, 30b, and 30c to the substrate 36 by15

pressurizing the chip components 30a, 30b, and 30c at these positions.

[0044] Further, although the semiconductor mounting device 10 of the present embodiment

described above loads one chip component set 34 on the temporary placement stage 12, a

plurality of chip component sets 34 may be loaded.

[0045] Furthermore, in the semiconductor mounting device 10 of the present embodiment20

described above, the chip component set 34 includes three chip components 30a, 30b, and 30c.

However, the chip component set 34 may include more or fewer chip components. For

example, the number of the chip components that constitute the chip component set 34 may be

determined according to the size of the temporary placement stage 12 that can be prepared.

Also, the number may be determined so that the time required for the mounting head 18 to25

secure one chip component set 34 is the same as the time required for the conveyance head 14 to
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convey one chip component set 34 to the temporary placement stage 12. In that case, since the

idle time between the conveyance head 14 and the mounting head 18 is eliminated, the

productivity can be significantly increased.

[Descriptions of Reference Numerals]

[0046]5

10 Semiconductor mounting device

12 Temporary placement stage

14 Conveyance head

16 Mounting stage

18 Mounting head10

21, 42, 52, 62 Valve

22 Driving device

24 Position detection camera

30a, 30b, 30c Chip component

32 Bump15

33 NCF

34 Chip component set

36 Substrate

38 Pad

40 Porous member20

41 Suction hole

44 Cooling device

48 Driving device

49 Position detection camera

50 Porous member25

51 Suction hole

54, 64 Heater

70 Suction pump

90 Control device

92 Storage part30
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WHAT IS CLAIMED IS:

1. A mounting device mounting a chip component on a substrate, the mounting device

comprising:

a temporary placement stage on which a plurality of the chip components are loaded;

a conveyance head conveying the chip component to the temporary placement stage, and5

loading each chip component on the temporary placement stage so that relative positions of the

plurality of chip components reach predetermined positions;

a mounting stage securing the substrate by suction; and

a mounting head suctioning a chip component set which is the plurality of chip components

loaded on the temporary placement stage, and pressurizing and securing while keeping the10

relative positions at the predetermined positions on the substrate that is secured by suction to the

mounting stage,

wherein while the mounting head is securing the chip component set to the substrate, the

conveyance head loads a plurality of the chip components constituting a chip component set

which is scheduled to be secured to the substrate next on the temporary placement stage, and15

a number of the chip components constituting the chip component set is determined so that

after the mounting head secures the chip component set to the substrate, while the mounting

head moves toward the temporary placement stage in order to suction the chip component set

scheduled to be secured next, loading of the chip component set on the temporary placement

stage performed by the conveyance head is completed.20

2. The mounting device according to claim 1, wherein the temporary placement stage has

an upper surface vacuum-suctioning the chip component,

the upper surface is formed of a first porous member, and

the first porous member comprises suction holes at an interval shorter than a length of each

side of the chip component loaded on the upper surface.25

3. The mounting device according to claim 1 or 2, wherein the mounting head has a suction
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surface vacuum-suctioning the plurality of chip components,

the suction surface is formed of a second porous member, and

the second porous member comprises suction holes at an interval shorter than the length of

each side of each chip component suctioned to the suction surface.

5


