
- 1  TITLE OF THE INVENTION ELECTRONIC COMPONENT
MOUNTING APPARATUS AND ELECTRONIC  COMPONENT
MOUNTING METHOD BACKGROUND OF THE INVENTION 5 The
present invention relates to an electronic  component mounting apparatus,
which mounts LSIs onto a  substrate by a flip-chip bonding technique, and
to an  electronic component mounting method. This type of electronic
component mounting 10 apparatus includes ones designed such that an
applying  mechanism applies an adhesive to a plurality of  particular areas
on a substrate, a mounting mechanism  then mounts LSIs onto the
adhesive areas, and a heating  mechanism heats the LSIs, thereby
bonding and fixing 15 the LSIs to the substrate. In order to improve the
mechanical strength of the  final product, an adhesive is further applied
onto the  LSIs bonded and fixed to the substrate, and reinforcing  plates
are mounted onto the adhesive area and bonded 20 and fixed in position
by the application of heat (refer  to Jon. Pat. Appln. KOKAI Publication No.
2001-28381).  However, such prior art approaches suffer from the
problems described below. The site where adhesive is  applied to a
substrate is different from the site where  25 LSIs are mounted.
Accordingly, after the adhesive is applied to the substrate, the substrate
must be moved  to the site where the reinforcing plates are mounted on 



2 _ the LSIs. This decreases processing efficiency. In addition, the site
where LSIs are mounted and  the site where reinforcing plates are
mounted are  different. Therefore, after the LSIs are mounted on 5 the
substrate, the substrate must be moved to the site  where the reinforcing
plates are mounted on the LSIs.  This decreases processing efficiency
and leads easily  to displacement of the LSIS and the corresponding
reinforcing plates. 10 Moreover, after reinforcing plates are mounted on
LSIS, the substrate is moved to the heating site where  the reinforcing
plates are bonded and fixed to the LSIs  by the application of heat. This
necessitates providing separate heat bonding processes for the LSIS  15
and the reinforcing plates respectively, which results  in inefficient
processing. Furthermore, the need to provide separate mounting
mechanisms for the LSIS and the reinforcing plates  respectively results in
a larger apparatus. 20 BRIEF SUMMARY OF THE INVENTION The
present invention was devised in view of the  problems discussed above.
It is therefore an object of  the present invention to provide an electronic
component mounting apparatus that eliminates the need 25 to move a
substrate to a site where an adhesive is  applied and then to a site where
electronic components  are mounted, by conducting the application of the 



3  adhesive to the substrate and the mounting of the  electronic
components at the same site, and also that  improves processing
efficiency by simultaneously  heating electronic components and
corresponding 5 reinforcing plates mounted on the substrate, and to
provide an electronic component mounting method.  According to one
aspect of the present invention, there is provided an electronic component
mounting  apparatus comprising: a mounting device having an 10 applying
unit and a mounting unit, wherein the applying  unit applies adhesive to a
substrate located in a  predetermined site, the mounting unit mounts an
electronic component onto the application of the  adhesive, subsequently
the applying unit applies 15 adhesive onto the mounted electronic
component, and the  mounting unit mounts a reinforcing plate onto the
application of the adhesives; a conveying device which  conveys the
substrate with the electronic component and  reinforcing plate mounted in
the predetermined site by 20 the mounting device to a heating site; and a
bonding  device which bonds, by the application of heat, the  electronic
component and reinforcing plate on the  substrate conveyed to the heating
site by the conveying  device. 25 According to one aspect of the present
invention,  there is provided an electronic component mounting  apparatus
comprising: a mounting device having an 



4  applying unit and a mounting unit, wherein the applying  unit
successively applies adhesive to a plurality of  areas on a substrate
located in a predetermined site,  the mounting unit successively mounts
electronic 5 components onto the corresponding applications of the
adhesive, subsequently the applying unit successively  applies adhesive
onto the corresponding electronic  components, and the mounting unit
successively mounts  reinforcing plates onto the corresponding
applications 10 of the adhesives; a conveying device which conveys the
substrate with said plurality of electronic components  and corresponding
reinforcing plates mounted in the  predetermined site by the mounting
device to a heating  site; and a bonding device which bonds, by the 15
application of heat, said plurality of electronic  components and
corresponding reinforcing plates on the  substrate conveyed to the heating
site by the conveying  device. According to one aspect of the present
invention,  20 there is provided an electronic component mounting
apparatus comprising: a mounting device having an  applying unit and a
mounting unit, wherein the applying  unit successively applies adhesive to
a plurality of  areas on a substrate located in a predetermined site, 25 and
the mounting unit successively mounts electronic  components onto the
corresponding applications of the  adhesive; a conveying device which
conveys the 



5  substrate with said plurality of electronic components  mounted in the
predetermined site by the mounting  device to a heating site; and a
bonding device which  bonds, by the application of heat, the electronic 5
components on the substrate conveyed to the heating  site by the
conveying device. According to one aspect of the present invention,  there
is provided an electronic component mounting  method comprising: a step
in which an applying unit  10 applies adhesive to a substrate located in a
predetermined site, a mounting unit mounts an  electronic component onto
the application of the  adhesive, subsequently the applying unit applies
adhesive onto the mounted electronic component, and the 15 mounting
unit mounts a reinforcing plate onto the  application of the adhesives; a
step of conveying the  substrate with the electronic component and
reinforcing  plate thus mounted to a heating site; and a step of  bonding,
by the application of heat, the electronic 20 component and reinforcing
plate on the substrate thus  conveyed to the heating site. Additional
objects and advantages of the invention  will be set forth in the description
which follows, and  in part will be obvious from the description, or may be
25 learned by practice of the invention. The objects and  advantages of
the invention may be realized and  obtained by means of the
instrumentalities and 



6  combinations particularly pointed out hereinafte-.  BRIEF
DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING  The
accompanying drawings, which are incorporated  in and constitute a pars
of the specification, illustrate embodiments of the invention, and together
with the general description given above and the  detailed description of
the embodiments given below,  serve to explain the principles of the
invention. FIG. I is a plan view showing an LSI mounting  10 apparatus
according to one embodiment of the present  invention; FIG. 2 is a block
diagram showing a drive control  system for the LSI mounting apparatus
shown in FIG. 1;  FIG. 3 is a sectional view showing an LSI flip 15 mount
product with a reinforcing plate, produced by the  LSI mounting apparatus
shown in FIG. FIG. 4 is a view showing an LSI mounting operation  of the
LSI mounting apparatus shown in FIG. 1; FIG. 5 is a view showing a
reinforcing-plate  20 mounting operation of the LSI mounting apparatus
showing in FIG. FIG. 6 is a view showing a heated state of an LSI  and
reinforcing plate mounted on a substrate by the LSI  mounting apparatus
shown in FIG. 1; 25 FIG. 7 is a plan view showing an LSI mounting
apparatus according to a second embodiment of the  present invention; 



7  FIG. 8 is a plan view showing the LSI mounting  apparatus in which the
positions of an LSI wafer and  supply hopper in FIG. 7 are exchanged;
FIG. 9 is a plan view showing an LSI mounting  5 apparatus according to
a third embodiment of the  present invention; FIG. 10 is a plan view
showing the LSI mounting  apparatus in which the positions of an LSI
wafer and  supply hopper in FIG. 9 are exchanged; and 10 FIG. 11 is a
plan view showing an LSI mounting  apparatus according to a fourth
embodiment of the  present invention. DETAILED DESCRIPTION OF
THE INVENTION  Referring to the accompanying drawings, there will  i5
be described embodiments of the invention. FIG. 1 is a plan view showing
an LSI mounting  apparatus as an electronic component mounting
apparatus  according to a first embodiment of the invention. In FIG. 1,
reference number 1 denotes a continuous  20 hoop-shaped substrate, on
which LSIs, or electronic  components, are to be mounted and which is
conveyed  along a conveying path 34 in the direction indicated by  the
arrows. When conveyed along the conveying path 34  and reaching a
predetermined position 35 as described 25 below, the substrate 1 is
stopped in order that  electronic components, namely LSIs, and
reinforcing  plates, are mounted on the substrate 1. The substrate 



- 8  1 with the LSIs and the reinforcing plates mounted  thereon is
subsequently conveyed to a heating position  36, where the LSIs and
reinforcing plates are heated. On the substrate 1 are individual parts of the
5 final product disposed at predetermined intervals in  the direction of
conveyance and at predetermined  intervals in the direction of the width of
the  substrate 1. Seven individual parts of the final  product are disposed
in the direction of the width of 10 the substrate 1. A wiring pattern is
formed on each of  the individual parts of the final product on the
substrate 1, thus defining a corresponding mounting  area 2 of LSIs. The
substrate 1 with the LSIs and  reinforcing plates mounted thereon is then
conveyed to 15 a cutting site where the substrate 1 is cut into  individual
parts that form the final products. The mounting apparatus includes a
base K. On one  side of the upper face of the base K are an LSI wafer 3
and a supply hopper 4 used to supply each reinforcing 20 plate 18. In
addition, a mounting device J and a  heating unit 12, which serves as a
bonding device, are  disposed on the base K in the direction of the
conveyance of the substrate 1. The mounting device J  is disposed in the
predetermined site 35 in the 25 conveying path 34, and the heating unit 12
is disposed  in the heating area 36. The mounting device " has a robot
shaft 6 of a 



- 9  linear motor system, which extends perpendicular to the  direction of
conveyance of the substrate 1. The robot  shaft 6 is disposed some
distance opposite the upper  face of the base K. Disposed on the robot
shaft 6 are 5 a mounting unit 8 and an applying unit 11. The mounting unit
8 has a slider 8a movable in the  axial direction of the robot shaft 6 as
indicated by  the arrows. The slider 8a is provided with a mounting  head
7. The mounting head 7 is freely movable in a 10 direction, as indicated by
the arrows, perpendicular to  the direction of movement of the slider 8a.
The mounting head 7 takes up each LSI 15 from the  LSI wafer 3 or takes
up each reinforcing plate 18 from  the supply hopper 4 and conveys and
supplies the LSI 15 15 or reinforcing plate 18 to the substrate 1. At this
time, each LSI 15 is taken and conveyed by the mounting  head 7 with the
circuit face of the LSI 15 kept facing  down. The mounting head 7 is
capable of rotating, and of  20 fine positioning adjustment, in a planar
direction so  as to mount each LSI 15 and the corresponding  reinforcing
plate 18 onto the substrate I while  correctly adjusting their mounting
positions. The applying unit 11 has a slider lla movable in  25 the axial
direction of the robot shaft 6 as indicated  by the arrows. The slider Zia is
provided with a  monitor camera 10 and an adhesive dispenser 9. The 



10  monitor camera 10 accurately determines the position of  the substrate
1, and checks the quantity of adhesive  dispensed, the mounted positions
of each LSI 15 and  corresponding reinforcing plate 18, the degree to
which 5 the adhesive has spread, and the like. The dispenser 9  applies
the adhesive in the form of a paste, such as an  anisotropic, conductive
adhesive, or a regular epoxy  adhesive. The heating unit 12 includes a
plurality of 10 heating heads 13 (seven heating heads 13). The heating
heads 13 are disposed perpendicular to the direction of  conveyance of
the substrate 1 so as to face from some  distance above a plurality of
individual parts of the  final product on the substrate 1. 15 FIG. 2 is a block
diagram showing a drive control  system for the LSI mounting apparatus
described above.  In FIG. 2, reference number 30 denotes an operating
section, to which a control section 31 is  connected via a transmission
circuit. A conveying 20 device 32 for each substrate 1, the mounting
device j,  and the heating unit 12 are connected to the control  section 31
via a control circuit such that their  operations are controlled by the control
section 31. FIG. 3 is a sectional view showing an LSI flip  25 mount
product with a reinforcing plate attached  thereto, which is produced by
the LSI mounting  apparatus described above. 



11 Wiring patterns 14 are formed on both sides of the  substrate 1, and
each LSI 15 is mounted in an LSI  mounting position on the substrate 1
using an adhesive  17. Mounted on the upper face (rear face) of each of 5
the LSIS 5 via an adhesive 19 is the reinforcing plate  18. The reinforcing
plate 18 is made from a metal  (e.g., tungsten or stainless steel), ceramic,
a glass  epoxy plate, or a carbon composite material plate. Referring to
FIGS. 4 and 5, there will next be  1C described a mounting operation by
the LSI mounting  apparatus as configured above. In response to an
operation command from the  operating section 30, the substrate is
conveyed from  the conveying device 32. When reaching the 15
predetermined site 35, the substrate 1 is detected by a  detection sensor
(not shown), and conveyance of the  substrate 1 is stopped (conveying
process). After  conveyance has stopped, the slider Be of the mounting
unit 8 moves toward the LSI wafer 3 along the robot 20 shaft 6.
Subsequently, the slider 11a of the applying  unit 11 moves along the
robot shaft 6 toward the first  line of the individual parts of the final product
on  the substrate 1, which first line is located close to  the LSI wafer 3.
After these individual parts of the 25 final product on the substrate 1 are
recognized by the  monitor camera 10, the adhesive 17 is applied to each
of the individual parts of the final product by the 



12 - dispenser 9 (applying process). After this  application, the degree to
which each application of  the adhesive 17 has spread is inspected by the
monitor  camera 10 as needed. 5 After the completion of application of the
adhesive 17 to the first line of individual parts of  the final product on the
substrate 1, the applying unit  11 applies the adhesive 17 to the second
line of  individual parts of the final product in the same 10 manner by
moving the dispenser 9 along a dispensing  line 20 (applying process).
Subsequently, the adhesive  17 is applied to the third line of individual
parts of  the final product, the fourth line of individual parts  of the final
product, and so on (applying processes) in  i5 the same manner. In the
course of the application of the adhesive  17, for example, after the
completion of the  application of the adhesive 17 to the third line of
individual parts of the final product, the mounting 20 unit 8 is operated to
start the mounting of the LSIs  15. Specifically, the mounting head 7 is
moved over  the LS1 wafer 3 so that each LSI 15 is taken up and  held.
Then, the mounting head 7 is moved to the first  line of individual parts of
the final product on the 25 substrate 1 along the corresponding
mounting-head  moving line 21 such that the LS1s 15 are mounted on the
corresponding applications of the adhesive 17 (mounting 



13  process) hereafter, the subsequent LSIs 15 are  successively mounted
on the corresponding applications  of the adhesive 17 on the second line
of individual  parts of the final product, the third line of 5 individual parts of
the final product, etc., on the  substrate 1, by repeating the alternating
movement of  the mounting head 7 between the LSI wafer 3 and the
substrate 1 along the mounting-head moving lines 21 in  the same manner
as described above (mounting 10 processes). After all the LSIs 15 are
mounted on each of the  seven individual parts of the final product on the
substrate 1 in this way, the slider 8a of the mounting  unit 8 approaches
the reinforcing-plate supply hopper 4 15 as shown in FIG. 5.
Subsequently, the slider 11a of  the applying unit 11 is moved to the first
line of  individual parts of the final product on the substrate  1, which first
line is located close to the LSI wafer  3, and the dispenser 9 applies the
adhesive 19 onto 20 each of the LSIs 15 mounted on the first line of
individual parts of the final product (applying  process). After application,
the monitor camera 10 may  inspect the degree to which each application
of the  adhesive 19 has spread as needed. 25 After the adhesive 19 is
applied to the LSIs 15 in  the first line of individual parts of the final
product  on the substrate the applying unit 11 applies the 



`14  adhesive 19 to the LSIs 15 in the second line of  individual parts of
the final product in the same  manner as described above, by moving the
dispenser 9  along the dispenser moving line 20 (applying process). 5
Subsequently, the adhesive 19 is applied to the LSIs 15  in the third line of
individual parts of the final  product, the LSIs in the fourth line of individual
parts of the final product, and so on (applying  processes). 10 In the
course of the application of the adhesive  19, for example, after the
completion of application of  the adhesive 19 to the LSIs 15 in the third
line of  individual parts of the final product, the mounting  unit 8 is
operated to start mounting the reinforcing 15 plates 18. Specifically, the
mounting head 7 is moved  over the supply hopper 4 so that each
reinforcing plate  18 is taken up by the mounting head 7. Then, the
mounting head 7 approaches the adhesive 19 applied to  each of the LSIs
15 in the first line of individual 20 parts of the final product on the
substrate 1 along the  corresponding mounting-head moving line 21 such
that  the reinforcing plates 18 are mounted on the  corresponding areas of
the adhesive 19 in the first  line of LSIs 15 (mounting process). Thereafter,
25 subsequent reinforcing plates 18 are successively  mounted on the
areas of the adhesive 19 on the second  line of the LSIs 15, the third line
of the LSIs 15, 



- 15  etc. , on the substrate 1, by repeating the alternating  movement of
the mounting head 7 between the supply  hopper 4 and the substrate I
along the mounting-head  moving lines 21 in the same manner as
described above  5 (mounting processes). After the mounting of the
reinforcing plates 18 on  the corresponding areas of adhesive ?17(19)? on
each of  the seven LSIs 15 is completed in this manner, the  substrate 1 is
conveyed at a predetermined pitch by the 10 conveying device 32 to the
heating unit 12. When the  substrate 1 reaches the heating unit 12, as
shown in  FIG. 6, each LSI 15 and the corresponding reinforcing  plate 18
disposed in layers on the substrate 1 are held  and pressed between a
heating table 23 and the heating i5 head 13 together with the substrate 1
and thereby  heated (bonding process). As a result, the adhesives  17 and
19 react to form a bond between the LSI 15 and  the corresponding
reinforcing plate 18. Accordingly,  bumps 16 on the circuit face of each LSI
15 come into  20 contact with the wiring pattern 14 and conduct electricity
as a circuit is formed. In this manner,  flip chip bonding is completed.
Incidentally, increasing the temperature of the  heating head 13 above that
of the heating table 23  25 during the application of heat to the substrate 1
reduces the danger of damage to the substrate 1 of low  heat resistance.
In addition, independent adjustment 



16  of the temperature difference between the heating head  13 and the
heating table 23 makes it possible to  minimize warp in each product after
the hardening of  the adhesives 17 and 19. 5 After flip chip bonding is
completed, the  substrate 1 is conveyed to a cutting section (not  shown)
and cut into the individual parts of the final  product, and thus the LSI flip
mount products each of  which has a reinforcing plate, as shown in FIG. 3,
are 10 produced. In each product, the reinforcing plate 18  protects the
LSI 15 from mechanical external force,  making damage, such as cracks,
less likely to occur. According to the present embodiment, as described
above, the application of the adhesive 17 to the 15 substrate 1, the
mounting of the LSIs 15, the  application of the adhesive 19 to the LSIs
15, and the  mounting of the reinforcing plates 18 on the  corresponding
LSIs 15 are all conducted in the  predetermined site 35. This eliminates
the 20 conventional need to move each substrate to a site  where
adhesive is applied, then to a site where LSIs  are mounted, and further to
a site where reinforcing  plates are mounted for reinforcement. Also, this
reduces the number of times that the position of the 25 substrate 1 needs
to be monitored to one, which  improves processing efficiency. Further,
this  minimizes displacement of the LSI= 15 and corresponding 



17 - reinforcing plates 18. Moreover, the adhesive 17 is applied
simultaneously and in parallel with the mounting of the  LSIs 15, and the
adhesive 19 is applied simultaneously 5 and in parallel with the mounting
of the reinforcing  plates 18. This improves the processing speed.
Furthermore, a shorter distance from the mounting device J to the heating
unit 12 can be realized, thus  minimizing displacement of the LSIs 15 and
10 corresponding reinforcing plates 18 at the time of  conveyance of the
substrate 1. The adhesives 17 and 19 are simultaneously heated  and
hardened while the LSIs 15 and corresponding  reinforcing plates 18 are
simultaneously heated. 15 Consequently, residual stress between the
surface and  back of each LSI, due to heat and subsequent  contractive
hardening, is less likely to occur than in  a conventional system in which
each LSI 15 and  corresponding reinforcing plate are separately heated 20
and hence require that adhesives be heated two times.  Accordingly, this
makes it easier to ensure  satisfactory product quality. Moreover, the
number of times that the adhesives  17 and 19 are subjected to the
application of heat and  25 pressure and hardened is one only. This
makes the components less likely to be damaged. Furthermore, the
adhesive 17 for each LSI and the adhesive 19 for the 



18  corresponding reinforcing plate, which come into  contact with each
other around the LSI 15, are  integrally fused and simultaneously
hardened. This  adds to the LSIs 15 the advantage of enhanced 5
protective strength. Another reinforcing plate may be mounted on the
other side of the substrate 1 opposite to the mounted  pos.--ion of the LSI
15. A structure with reinforcing  plates on both sides of the LSI 15
enhances the effect 10 in protecting the LSI 15 from mechanical external
force. The addition of a reinforcing plate can be  realized as follows. A
reinforcing-plate mounting unit  is additionally disposed in upstream of the
heating 15 head. Alternatively, after the LSIs 15 and the  corresponding
reinforcing plates 18 are mounted, the  substrate 1 may be inverted, and
additional reinforcing  plates are mounted by the mounting device J again.
In the embodiment described above, the LSIs 15 are  20 supplied from the
LSI wafer 3 but may be separately  stored in a chip tray and supplied
therefrom. Additionally, in the embodiment described above,  the LSIs 15
are taken up with the circuit side thereof  facing down. The invention is not
limited thereto but 25 the LSIs 15 may be supplied with the circuit side
thereof facing up. in this case, however, the LSIs 15  require inversion by
an inverting unit or the like. 



19  In the invention, visual monitor cameras may be  additionally disposed
at the uptake points of the LSI  wafer 3 and reinforcing-plate supply
hopper 4. Thus,  when each LSI 15 and each reinforcing plate 18 are 5
supplied, minute displacement can be corrected and  hence component
mounting accuracy is improved. Also, a visual monitor camera may be
additionally  disposed adjacent to the mounting head 7 of the  mounting
mechanism 8 in order to monitor the positions 10 of the LSIs 15 and
reinforcing plates 18 to be  supplied, the positions at which the LSIs 15
and  reinforcing plates 18 have been mounted on the  substrate 1, and
other such positions. This improves  component mounting accuracy and
hence the processing  15 speed. A slider equipped with a camera for
monitoring the  position of each substrate 1 may be additionally  disposed
on the robot shaft 6 of the mounting unit J.  This makes it possible to
independently monitor the 20 position of each substrate 1 before the
application of  the adhesive by the dispenser 9, thereby improving the
processing speed of the apparatus. More than one dispenser 9 may be
provided, and the  adhesive for the LSIs may be different from that for 25
the reinforcing plates. Further, an anisotropic, conductive film supply  unit
may be used as well as the dispenser 9, in the 



20  case of which each LSI 15 may be joined by an  anisotropic,
conductive film, and each reinforcing  plate 18 by a paste adhesive. In the
embodiment described above, a single  5 mounting head 7 and a single
dispenser 9 are used.  However, their numbers are not limited to one, and
more  than one mounting head 7 and more than one dispenser 9  may be
disposed in the direction of the conveyance of  the substrate 1 or in the
direction of the width of the 10 substrate 1. This ensures an even faster
processing  speed. In the embodiment described above, a single
mounting head 7 is used to mount both the LSIs and the  reinforcing
plates. However, a mounting head for the 15 LSIs and another one for the
reinforcing plates may be  separately disposed on the slider Ba of the
mounting  head 7. AS a result, reliability of the conveyance of  the LSIs 15
and of the reinforcing plates 18 is further  enhanced. 20 Also, in the
inven-ion, an intermediate temporary  placement table with a position
correcting mechanism  may be disposed between the LSI wafer 3 and the
substrate 1, and another one between the reinforcing- plate supply hopper
4 and the substrate 1. Further, 25 each intermediate temporary placement
table may be  provided with an auxiliary conveying unit.  Consequently,
each LSI 15 and the corresponding 



21  reinforcing plate 18 that are being mounted can be  temporarily
arranged in layers and positioned. This  assures improved mounting
accuracy and processing speed  of the apparatus. 5 In the embodiment
described above, the heating  heads 13 are arranged in one line.
however, the  invention is not limited thereto, and the heating heads  13
may be arranged in more than one line. This allows  longer heat-bonding
time and hence improved bonding 10 strength. Alternatively, the
heat-bonding time  originally required may be sub-divided to increase the
processing speed of the apparatus. In the present invention, the mounting
head 7 or a  substrate-receiving table included in a mounting 15 section
may incorporate a heater. This accelerates the  reaction of the adhesives,
shortens heating time  necessary in the heating head 13, and
consequently  increases the processing speed of the apparatus. FIG. 7
shows an LSI mounting apparatus according  20 to a second embodiment
of the present invention. In this embodiment, the same reference numbers
refer to the identical components or corresponding  parts used in the first
embodiment, and explanations  thereof are omitted. 25 In the second
embodiment, an LSI wafer 3 and a  reinforcing-plate supply hopper 4 are
disposed on a  turntable 40, namely a holder, so as to be symmetrical 



22  with respect to a rotation axis 40a of the turntable  40. The position of
the LSI wafer. 3 and that of the  reinforcing-plate supply hopper 4 can be
selectively  changed by rotation of the turntable 40, as shown 5 FIG. 7 or
B. That is, to take out each LSI 15, the turntable 40  is rotated so that the
LSI wafer 3 approaches the  mounting head 7 of the mounting mechanism
8, as shown  in FIG. 7. To take out each reinforcing plate 18, on 10 the
other hand, the turntable 40 is rotated so that the  supply hopper 4
approaches the mounting head 7 of the  mounting mechanism 8, as
shown in FIG. 8. According to the second embodiment, when each
reinforcing plate 18 is supplied, the supply hopper 4  15 is brought near to
the substrate 1. This shortens the distance the reinforcing plate 18 is
conveyed to a  corresponding individual part of the final product on  the
substrate 1, and accordingly improves the  processing efficiency of the
apparatus. 20 FIG. 9 shows an LSI mounting apparatus according  to a
third embodiment of the present invention. In this embodiment, the same
reference numbers  refer to the identical components or corresponding
parts used in the first embodiment, and explanations  25 thereof are
omitted. In the third embodiment, an LSI wafer 3 and a  reinforcing-plate
supply hopper 4 are disposed on a 



23  slider 45, which serves as a. holder movable in  directions indicated by
the arrows. Moving the slider  45 makes it possible to selectively change
the  positions of the LSI wafer 3 and that of the supply 5 hopper 4. That is,
to take out each LSI 15, the slider 45 is  moved so that the LSI wafer 3
approaches the mounting  head 7 of the mounting mechanism 8, as
shown in FIG. 9.  To take out each reinforcing plate 18, on the other 10
hand, the slider 45 moves so that the supply hopper 4  approaches the
mounting head 7 of the mounting  mechanism 8, as shown in FIG. 10.
According to the third embodiment, when each  reinforcing plate 18 is
supplied, the supply hopper 4  15 approaches the mounting head 7 of the
mounting mechanism 8. This shortens the distance the  reinforcing plate
18 is conveyed to a corresponding  individual part of the final product on
the substrate  1, and hence improves the processing efficiency of the  20
apparatus. FIG. 11 shows an LSI mounting apparatus according  to a
fourth embodiment of the present invention. In this embodiment, the same
reference numbers  refer to the identical components or corresponding  25
parts used in the first embodiment, and explanations  thereof are omitted.
In the fourth embodiment, two supply hoppers 4, 



24  two mounting heads 7, two dispensers 9, two monitor  cameras 10 are
used. In addition, two parallel lines  of seven spaced heating heads 13 are
disposed  perpendicular to the direction of the conveyance of a 5
substrate 1. Further, two monitor cameras 51 for  monitoring the position
of a substrate are provided.  The monitor cameras 51 are disposed on a
slider 50,  which is moved in the axial direction of a robot shaft  6. 10 A
component mounting operation is carried out in  the manner described
below. First, while moving away  from an LSI wafer 3, the slider 50
monitors component  mounting positions on the substrate by using the
monitor cameras 51. After the slider 50 is moved a 15 predetermined
distance sufficient for the slider 50 to  cause no mechanical interference,
the slider lie of an  applying mechanism I is operated such that the two
dispensers 9 apply an adhesive to every two component  mounting
position on the substrate. After the slider 20 11a of the applying
mechanism 11 has moved a  predetermined distance sufficient for the
slider 11a to  cause no mechanical interference, the mounting heads 7  of
a mounting mechanism 8 start mounting components. The foregoing
fourth embodiment is identical to  25 the first embodiment in basic
operation. However,  since the monitor cameras 51 are additionally
provided,  the processing speed is improved. 



25  Moreover, the monitoring of the substrate, the application of the
adhesive, and the mounting of the  LSIs are carried out simultaneously
and parallel to  each other in two lines. Accordingly, the ability to 5
process per hour is about two times higher than in the  first embodiment.
Additional advantages and modifications will  readily occur to those skilled
in the art. Therefore,  the invention in its broader aspects is not limited to
10 the specific details and representative embodiments  shown and
described herein. Accordingly, various  modifications may be made
without departing from the  spirit or scope of the general inventive concept
as  defined by the appended claims and their equivalents. LLOYD VVISE
26  WHAT IS CLAIMED IS: 1. An electronic component mounting
apparatus  comprising: a mounting device (J) having an applying unit (11)
5 and a mounting unit (8), wherein the applying unit (11)  applies adhesive
(17) to a substrate located in a predetermined site (35), the mounting unit
(8) mounts  an electronic component (15) onto the application of  the
adhesive (17), subsequently the applying unit (11) 10 applies adhesive
(19) onto the mounted electronic  component (15), and the mounting unit
(8) mounts a  



reinforcing plate (18) onto the application of the  adhesives (19); a
conveying device (32) which conveys the 15 substrate (1) with the
electronic component (15) and  reinforcing plate (18) mounted in the
predetermined  site (35) by the mounting device (J) to a heating site  (36) ;
and a bonding device (12) which bonds, by the 20 application of heat, the
electronic component (15) and  reinforcing plate (18) on the substrate (1)
conveyed to  the heating site (36) by the conveying device (32). 2. An
electronic component mounting apparatus  comprising: 25 a mounting
device (J) having an applying unit (11)  and a mounting unit (8), wherein
the applying unit (11)  successively applies adhesive (17) to a plurality of
LLOYD WISE  27  areas on a substrate (1) located in a predetermined
site (35), the mounting unit (8) successively mounts  electronic
components (15) onto the corresponding  applications of the adhesive
(17), subsequently the 5 applying unit (11) successively applies adhesive
(19)  onto the corresponding electronic components (15), and  the
mounting unit (8) successively mounts reinforcing  plates (18) onto the
corresponding applications of the  adhesives (19); 10 a conveying device
(32) which conveys the  



substrate (1) with said plurality of electronic  components (15) and
corresponding reinforcing plates (18) mounted in the predetermined site
(35) by the  mounting device (J) to a heating site (36); and  15 a bonding
device (12) which bonds, by the application of heat, said plurality of
electronic  components (15) and corresponding reinforcing plates  (18) on
the substrate (1) conveyed to the heating site  (36) by the conveying
device (32). 20 3. The electronic component mounting apparatus
according to claim 2, wherein the mounting unit (8) is  configured to start
mounting the electronic components  (15) before the completion of the
application of the  adhesive (17) to said plurality of areas on the 25
substrate (1), and the mounting unit (8) is configured  to start mounting the
reinforcing plates (18) before  the completion of the application of the
adhesive (19) LLOYD WISE  28  to said plurality of electronic components
(15). 4. An electronic component mounting apparatus  comprising; a
mounting device (J) having an applying unit (11)  5 and a mounting unit
(8), wherein the applying unit (11)  successively applies adhesive (17) to a
plurality of  areas on a substrate (1) located in a predetermined  site (35),
and the mounting unit (8) successively  mounts electronic components
(15) onto the 



10 corresponding applications of the adhesive (17);  a conveying device
(32) which conveys the  substrate (1) with said plurality of electronic
components (15) mounted in the predetermined site (35) by the mounting
device (J) to a heating site (36); and  15 a bonding device (12) which
bonds, by the  application of heat, the electronic components (15) on  the
substrate (1) conveyed to the heating site (36) by  the conveying device
(32). 5. The electronic component mounting apparatus  20 according to
claim 4, wherein the mounting unit (8) is  configured to start mounting the
electronic components  (15) before the completion of the application of the
adhesive (17) to said plurality of areas on the  substrate (1). 25 6. An
electronic component mounting method  comprising: a step in which an
applying unit (11) applies LLOYD WISE  29  adhesive (17) to a substrate
(1) located in a  predetermined site (35), a mounting unit (8) mounts an
electronic component (15) onto the application of the  adhesive (17),
subsequently the applying unit (11) 5 applies adhesive (19) onto the
mounted electronic  component (15), and the mounting unit (8) mounts a
reinforcing plate (18) onto the application of the  adhesives (19); 



a step of conveying the substrate (1) with the  10 electronic component
(15) and reinforcing plate (18)  thus mounted to a heating site (36); and a
step of bonding, by the application of heat, the  electronic component (15)
and reinforcing plate (18) on  the substrate (1) thus conveyed to the
heating site 15 (36). 


