DESCRI PTI ON
Title of Invention

BONDI NG APPARATUS AND BONDI NG METHCD

Technical Field
[ 0001]
Several aspects of the present invention relates to a

bondi ng apparatus and a bondi ng mnet hod.

Background Art
[ 0002]

Conventionally, there is known a bondi ng apparatus of
this type including: an internedi ate stage on which an
el ectroni c conponent is placed; atransfer unit that picks up
an el ectroni ¢ conponent froman el ectroni c conponent feeding
stage and transfers the el ectronic conponent to the
I nt er medi at e st age; and a bondi ngunit that holdstheel ectronic
conmponent transferred onto the internedi ate stage and perforns
bondi ng of the el ectronic conponent to a circuit substrate on
a positioning stage (cf., PTL 1).
Ctation List
Patent Literature
[ 0003]

PTL 1: Japanese Patent No. 4946989

[ 0004]



Incidentally, it isconceivablethat bondingis perforned
concurrently toaplurality of circuit substrates by providing
t he bondi ng apparatus as in PTL 1 with a plurality of sets
i ncludi ng an i nternedi ate stage, atransfer unit, and a bondi ng
unit.

[ 0005]

However, with such a bondi ng apparatus, as conpared to
the case in which only one set of an internedi ate stage, a
transfer unit, and a bondi ng unit i s provided, whil e processing
time per circuit substrate is reduced, a space for the bondi ng

apparatus is considerably increased.

Summary of I nvention
Techni cal Probl em
[ 0006]

Several aspects of the present inventionis nade in view
of the above problem and an object of the present invention
i stoprovide abondi ng appar at us capabl e of reduci ng processi ng
time per circuit substrate and suppressing an increase of a
space, as well as such a bondi ng mnet hod.

Solution to Problem
[ 0007]

Abondi ng appar at us accor di ngt o one aspect of t he present

i nvention includes: an internedi ate stage; a transfer unit

configured to transfer a sem conductor chip and to place the



sem conductor chip on the internmediate stage; and a first
bondi ng unit and a second bondi ng unit each configured to pick
up the sem conductor chip fromthe internmedi ate stage, and to
bond t he sem conductor chiptoacircuit substrate, whereinthe
I nt er medi at e st age noves between a first position and a second
position, thefirst positionbeingapositionat whichthefirst
bonding unit is allowed to pick up the sem conductor chip, the
second position being a position at which the second bondi ng
unit is allowed to pick up the sem conductor chip.

[ 0008]

In the bondi ng apparatus described above, it is
preferable that one of the first position and the second
position is a position at which the transfer unit is allowed
to place the sem conductor chip on the internedi ate stage.

[ 0009]

In the bondi ng apparatus described above, it is
preferable that the first bonding unit and t he second bondi ng
unit are arranged side by side in a first direction, and the
I nternmedi ate stage noves along the first direction.

[ 0010]

I n the bondi ng apparatus descri bed above, it is
preferabl e that theinternedi ate stage i s di sposed between t he
transfer unit and the first and the second bonding unit.

[ 0011]



It is also preferable that the bondi ng apparatus
descri bed above further includes: a canera for chip configured
to take an inmage of the sem conductor chip.

[ 0012]

A bondi ng net hod accordi ng to one aspect of the present
i nvention includes: a transfer step of transferring a
sem conduct or chip and placing the sem conductor chip on an
i nternedi ate stage; and a bonding step of causing a first
bondi ng unit and a second bonding unit to pick up the
sem conductor chip fromthe i nternedi ate stage and to perform
bondi ng of the sem conductor chipto acircuit substrate; and
a novi ng step of noving the i nternedi ate stage between a first
position and a second position, the first position being a
position at which the first bonding unit is allowed to pick up
t he sem conductor chip, the second position being a position
at which the second bonding unit is allowed to pick up the
sem conduct or chi p.

Advant ageous Effects of Invention
[0013]

According to the present invention, by providing the
first bonding unit and t he second bondi ng unit that pick upthe
sem conductor chip fromthe internedi ate stage and bond the
sem conductor chiptothe circuit substrate, it is possibleto
all ow the first bonding unit and the second bonding unit to

concurrently performbonding to different circuit substrates,



respectively. Therefore, as conpared to a case in which only
one bonding unit is provided, it is possible to reduce
processing tinme per circuit substrate. Further, by novingthe
i nt er medi at e st age betweenthefirst positionat whichthefirst
bonding unit is allowed to pick up the sem conductor chip and
t he second position at which the second bonding unit is allowed
to pick up the sem conductor chip, the internedi ate stage is
abl e to pass (feed) the sem conductor chip placed by the
transfer unit to both the first bonding unit and the second
bondi ngunit. Therefore, it is not necessary, unlikethefirst
and t he second bondi ng unit, to provide two transfer units and
two internedi ate stages, and only one transfer unit and only
one internedi ate stage are sufficient. Thus, it is possible
to suppress an i ncrease of a space for a transfer unit and an
i nternedi ate stage, to reduce a nunber of the conponents for

t he bondi ng apparatus, and thus to reduce manuf acturi ng costs.

Brief Description of Draw ngs
[ 0014]
Fig. 1is aschematic plan viewfor illustration of one
exanpl e of a bondi ng apparatus according to this enbodi nent.
Fig. 2isaschematicsideviewfor illustrationof awafer
hol der unit and a transfer unit.
Fig. 3is aschemtic side viewfor illustration of the

transfer unit and an internedi ate stage unit.



Fig. 4is aschematic side viewfor illustration of the
I nternmedi ate stage unit and a first bonding unit.

Fig. 5is a flowhart show ng one exanpl e of a bondi ng
nmet hod according to this enbodi nent.

Fig. 6 is a diagramfor illustration of one exanpl e of
processing tinme in the bonding nethod according to this

enbodi nent .

Descri ption of Enbodi nent
[ 0015]

Her ei naft er an enbodi nent of the present invention wl|
be described. In the follow ng description of the draw ngs,
i ke or identical conponents are denoted by |ike or identi cal
reference nunerals. However, the drawi ngs are schenatic.
Therefore, specifics such as di nensi ons shoul d be det erm ned
inthe light of the follow ng description. It should also be
under st ood t hat t he draw ngs i ncl ude secti ons havi ng di fferent
rel ati ons and proportions of di nmensi ons between t he dr awi ngs.
Further, the technical scope of the invention of the present
appl i cation shoul d not beinterpreted as beinglimtedtothis
enbodi nent. Note that, inthe follow ng descri ption, an upper
side, alower side, aleft side, andaright sideinthedraw ngs
are respectively referred to as “upper side”, “lower side”,
“left”, and “right”. Further, in the drawings, a direction

along and parallel to an X axis is referred to as an X-axis



direction, adirectionalongandparallel toaYaxisisreferred
to as a Y-axis direction, and a direction al ong and parall el
toa Z axis is referred to as a Z-axis direction.

[ 0016]

Fig. 1 to Fig. 6 are diagrans for illustration of one
enbodi nent of a bondi ng appar at us and a bondi ng net hod accor di ng
to the present invention. Fig. 1is aschematic plan viewfor
il lustration of one exanpl e of t he bondi ng appar at us accordi ng
to this enbodinent. A bonding apparatus 1 according to this
enbodi nent i s an apparatus used to perform bondi ng.

[0017]

Referring to Fig. 1, the bondi ng apparatus 1 includes:
awaf er hol der unit 20, atransfer unit 30, ani nternedi at e st age
unit 40, a first bonding unit 50A, a second bondi ng unit 50B,
a substrate carrying unit 60, and a controller 80.

[ 0018]

The waf er hol der unit 20 is for hol ding a sem conduct or
waf er 10. The wafer holder unit 20 is configured to hold the
sem conductor wafer 10 divided into a plurality of
sem conductor chips 11 onto a wafer stage 21 by such a net hod
as vacuum sucti oni ng.

[0019]

Fig. 2is aschematic side viewfor illustration of the

waf er hol der unit andthetransfer unit. AsillustratedinFig

2, a plunge-up unit 22 is provided within the wafer stage 21.



The plunge-up unit 22 is configured to plunge up one of the
plurality of sem conductor chips 11 of the sem conduct or waf er
10 upwardly (int the e Z-axis direction) so as to nake a
difference in | evels between this chip and the renaining
sem conduct or chips 11. Further, arotational drive nmechani sm
23 is provided under the wafer stage 21. The rotationa
mechani sm 23 is configured to make the wafer stage 21 rotate
about the Z-axis direction.

[ 0020]

The transfer unit 30 illustrated in Fig. 1 is for
transferring the sem conductor chip 11 and placing the
sem conductor chip 11 on an internedi ate stage 41 that wll be
| ater described. The transfer unit 30 includes a Y-drive
mechani sm 31 and a transfer head 32.

[ 0021]

The Y-drive nmechani sm31 includes drive neans such as a
| i near notor, and i s capabl e of noving the transfer head 32 in
the Y-axis direction.

[ 0022]

As illustratedinFig. 2, atransfer tool 33 is attached
tothe transfer head 32. Inaddition, withinthe transfer head
32, there is provided a drive nechani sm 34 capabl e of noving
the transfer tool 33 inthe X-axis direction and in the Z-axis
di rection.

[ 0023]



The transfer tool 33 is configured to pick up the
sem conductor chi p1ll. Wenthesem conductor chipllis picked
up, as illustrated in Fig. 2, the Y-drive nechanism 31
illustratedinFig. 1novesthetransfer head 32 above t he waf er
stage 21 on which the sem conductor chip 11 is placed. The
rotational drive nmechani sm23 of t he waf er hol der unit 20 causes
t he sem conductor wafer 10torotate al ongw th the waf er stage
21, and pl aces the sem conductor chip 11 to be pi cked up under
thetransfer head 32. Thedrive mechani sm34 noves thetransfer
tool 33 down to a position with a predeterm ned di stance from
t he sem conductor chip 11 to be picked up.

[ 0024]

The transfer tool 33 can be configured to include a
suctioningcollet, for exanple. Inthecase of suchanexanpl e,
the suctioning collet is ableto pick upthe senm conductor chip
11 by suctioning the sem conductor chip 11 plunged up by the
pl unge-up unit 22 of t he waf er stage 21 usi ng vacuumor thelike.
[ 0025]

Further, the transfer tool 33 is configuredto placethe
sem conductor chip1l1l. Thisw || be describedlater indetail.
[ 0026]

I nthisenbodi nent, the exanpl einwhichthetransfer unit
30 i ncludes the Y-drive mechani sm31, and t he Y-dri ve nmechani sm
31 noves the transfer head 32 in the Y-axis direction is

descri bed. However, the present inventionis not limted to



such an exanple. The transfer unit 30 include an XY-drive
mechani sm for exanpl e, capabl e of noving the transfer head 32
inthe X-axis direction and the Y-axis direction, so that the
transfer head 32 can be novedinthe X-axi sdirectioninaddition
to the Y-axis direction.

[ 0027]

The internedi ate stage unit 40 illustratedinFig. 1is
for tenporarily holding the sem conductor chip 11. The
I nternmedi ate stage unit 40 i ncl udes the i nternedi ate stage 41
and an X-drive mechani sm 42.

[ 0028]

On the internedi ate stage 41, the sem conductor chip 11
is placed by the transfer tool 33. The internedi ate stage 41
isconfiguredto fixedly holdthe placed sem conductor chip 11
by vacuum suctioni ng, for exanple.

[ 0029]

Fig. 3is aschemtic side viewfor illustration of the
transfer unit andtheinternediate stageunit. Asillustrated
in Fig. 3, the X-drive nmechanism 42 is di sposed under the
i nternedi ate stage 41. The X-drive nechani sm42 i ncl udes dri ve
means such as a linear notor, and is capable of noving the
internmedi ate stage 41 in the X-axis direction (first
di rection).

[ 0030]

10



By the X-drive nechanism42, the internedi ate stage 41
I's noved between a first position Pl indicated by asolid|line
and a second position P2 i ndi cated by an al ternatel ong and short
dash line, asillustrated inFig. 1. The first position P1 of
the internediate stage 41 is a position at which the first
bondi ng unit 50A is allowed to pick up the sem conductor chip
11 pl aced on the i nternedi ate stage 41, the second position P2
of the intermedi ate stage 41 is a position at which the second
bonding unit 50Bis allowed to pick up the sem conductor chip
11 placed on the internedi ate stage 41.
[ 0031]

When the sem conductor chip 11 is placed on the
i nternedi ate stage 41, the X-drive nechani sm 42 noves the
i nternmedi ate stage 41 to the first position P1 shown in Fig.
1, for exanple. The Y-drive mechanism3l illustrated in Fig.
1 noves the transfer head 32 above the internedi ate stage 41,
as illustrated in Fig. 3. A drive mechani sm 44 noves the
transfer tool 33 that has picked up the sem conductor chip 11
down to a position with a predeterm ned di stance froman upper
surface of the internedi ate stage 41. |If the transfer tool 33
i ncludes a suctioning collet, it is possible to place the
sem conductor chip 11 on the internedi ate stage 41 by the
suctioning collet releasing suctioning of the sem conductor
chip 11.

[ 0032]

11



Further, asillustratedinFig. 1, theinternedi at e stage
unit 40 i s di sposed between the transfer unit 30 and the first
and t he second bondi ng unit 50Aand 50B, for exanple. Wththis,
for exanple, the transfer unit 30, the internedi ate stage unit
40, and the first and the second bondi ng unit 50A and 50B can
be arranged in the Y-axis direction as illustrated in Fig. 1,
thus in a conpact manner.

[ 0033]

Each of the first bondi ng unit 50A and t he second bondi ng
unit 50B illustrated in Fig. 1 is for picking up the
sem conductor chip 11l fromtheinternmedi at e st age 41 and bondi ng
the sem conductor chip 11 to a circuit substrate 15.

[ 0034]

The first bonding unit 50A includes a Y-drive nechani sm
51A, a bondi ng head 52A, and a canera for chip 56A. Simlarly,
t he second bondi ng unit 50B i ncludes a Y-drive nechani sm51B,
a bondi ng head 52B, and a canera for chip 56B.

[ 0035]

It should be noted that the configuration of the second
bondi ng unit 50Bis the sane as the configuration of the first
bondi ng unit 50A, and therefore in the follow ng, only the
configuration of the first bonding unit 50Aw || be descri bed,
and a description of the configuration of the second bondi ng
unit 50B shall be omtted as appropriate.

[ 0036]

12



The Y-drive nechani sm51A includes drive nmeans such as
a linear notor, and is capabl e of noving the bondi ng head 52A
in the Y-axis direction.
[ 0037]

Fig. 4is aschemtic side viewfor illustration of the
i nternedi ate stage unit and the first bonding unit. As
illustrated in Fig. 4, a bonding tool 53A is attached to the
bondi ng head 52A. In addition, within the bondi ng head 52A,
there is provided a drive mechani sm54A capabl e of noving the
transfer tool 33 in the X-axis direction and in the Z-axis
di rection, and a canera for substrate 55A capabl e of taking an
i mage of the circuit substrate 15.
[ 0038]

The bonding tool 53A is configured to pick up the
sem conductor chi p1l. Wenthesem conductor chipllis picked
up, the X-drive nechani sm42 noves the internedi ate stage 41
to the first position P1 shown in Fig. 1. As illustrated in
Fig. 4, the Y-drive nmechanism51Aillustrated in Fig. 1 noves
t he bondi ng head 52A above the internedi ate stage 41 on whi ch
t he sem conductor chip 11 is placed. The drive mechani sm54A
noves the bonding tool 53A down to a position with a
predet erm ned di stance fromthe sem conductor chip 11 to be
pi cked up.
[ 0039]

13



The bondi ng t ool 53A can be configuredtoinclude avacuum
hol e for suctioning, for exanple. Inthecase of suchanexanpl e,
t he sem conductor chip 11 can be pi cked up by t he sem conduct or
chip 11 being vacuum suctioned t hrough the vacuum hol e.

[ 0040]

Further, the bonding tool 53A is configured to perform
bondi ng of the sem conductor chip 11. This will be descri bed
later in detail.

[ 0041]

The canera for chip 56A is for taking an i mage of the
sem conductor chip 11. The canera for chip 56A is di sposed
between the internedi ate stage unit 40 and the substrate
carrying unit 60, and configured to take an i nage of a back
surface of the sem conductor chip 11 picked up by t he bondi ng
tool 53Afroma | ower side of the sem conductor chip 11 (in the
Z-axis direction).

[ 0042]

As illustratedinFig. 1, the first bondi ng unit 50A and
the second bonding unit 50B are arranged side by side, for
exanple, inthe X-axisdirection(first direction). Wththis,
the first bondi ng unit 50A and t he second bondi ng unit 50B can
be arranged i n a conpact manner, andit i s possibleto suppress
an increase of a space.

[ 0043]

14



I nthisenbodi nent, the exanpleinwhichthefirst bonding
unit 50A includes the Y-drive nmechani sm51A, and the Y-drive
mechani sm51A noves t he bondi ng head 52Ainthe Y-axis direction
i s described. However, the present inventionis not limted
to such an exanple. The first bonding unit 50A include an
XY-drive nechani sm for exanpl e, capabl e of novi ng t he bondi ng
head 52A in the X-axis direction and the Y-axis direction, so
t hat t he bondi ng head 52A can be noved i n the X-axis direction
in addition to the Y-axis direction. Simlarly, it is also
preferabl ethat the second bondi ngunit 50Bi ncl udes an XY-dri ve
nmechani sm sot hat t he bondi ng head 52Bcan be novedi nthe X-axi s
direction in addition to the Y-axis direction.

[ 0044]

Further, in this enbodinent, the exanple in which the
first bonding unit 50A includes the canera for chip 56A, and
t he second bonding unit 50B includes the canera for chip 56B
I s descri bed. However, the present inventionis not limted
to such an exanple. For exanple, it is preferable that the
bondi ng apparatus 1 includes the canera for chip 56A and the
canmera for chip 56B. Moreover, the bonding apparatus 1 is not
limtedto the exanple in whichthe canera for chip 56A and t he
canerafor chip56Bare provided. For exanple, it ispreferable
that the canera for chip 56A and the canera for chip 56B is
configured as a single canera for chip, and the bondi ng

apparatus 1 includes this single canmera for chip.
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[ 0045]

The substrate carrying unit 60 illustrated in Fig. 1
carriesthecircuit substrate 15. The substrate carrying unit
60 includes a substrate stage 61 and a carrier rail 62.

[ 0046]

To the substrate stage 61, the circuit substrate 15 1is
fed by substrate feed neans that is not illustrated. The
substrate stage 61 is configured to fixedly hold the circuit
substrate 15 by vacuum suctioni ng, for exanple.

[ 0047]

The carrier rail 62 is configured to nove the substrate
stage 61 in a predetermned direction, for exanple, in the
X-axis direction. Further, as illustrated in Fig. 1, the
carrier rail 62is abletonove aplurality of substrate stages
61.

[ 0048]

When bondi ng of the sem conductor chip l1ll1tothe circuit
substrate 15 is perfornmed, the carrier rail 62 noves the
substrate stage 61 to a position at which the bondi ng tool 53A
illustratedinFig. 4is ableto performbonding. The Y-drive
nmechani sm 51A noves t he bondi ng head 52A above the substrate
stage 6l onwhichthecircuit substrate 15is placed. Thedrive
mechani sm54Aillustrated in Fig. 4 noves the bondi ng t ool 53A
downward. In the case in which the bonding tool 53A incl udes

a vacuum hole, it is possible to perform bonding of the
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sem conductor chip 11 tothe circuit substrate 15 by the drive
mechani sm 54A pressing the sem conductor chip 11 suctioned
t hrough t he vacuumhol e agai nst the circuit substrate 15 at a
predet er mi ned | oad.

[ 0049]

In this enbodi nent, the exanple in which the substrate
carryingunit 60includesasinglecarrierrail 62is described.
However, the present inventionisnot Iimtedtosuchanexanpl e.
For exanple, it is preferable that the substrate carrying unit
60 includes a plurality of carrier rails 62. In the case of
such an exanple, the plurality of sets of carrier rails 62 are
arrangedinthe Y-axis direction, and the Y-drive mechani sm51A
i's configuredto nove t he bondi ng head 52A above t he substrate
stage 61 that is noved by any of the plurality of carrier rails
62. Further, the Y-drive mechanism51Bis al so configured to
nove t he bondi ng head 52A above t he substrate stage 61 that is
noved by any of the plurality of carrier rails 62.

[ 0050]

The controller 80 is connected to the wafer hol der unit
20, the transfer unit 30, the internedi ate stage unit 40, the
first bonding unit 50A and t he second bondi ng unit 50B, and t he
substrate carrying unit 60. The controller 80 is configured
to control operations of these conmponents and thus to be able
to performnecessary processes for bonding. The controller 80

i ncl udes, for exanple, an interface (not shown) through which
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transm ssi on and receptionof signal stoandfromthe conponents
descri bed above such as the wafer hol der unit 20, the transfer
unit 30, theinternedi ate stage unit 40, the first bondi ng unit
50A, bondi ng unit 50B, and t he substrate carryingunit 60. The
controll er 80 records a previously determ ned schedule, andis
configuredtoperformcontrol relatingtothe bondi ng operation
based on the schedul e (progran).

[ 0051]

Further, the controller 80 is connected to an operation
unit 82t hrough whichcontrol informationisinput and a di spl ay
unit 84 on whichthe control informationis output. Wththis,
an operator is able to input necessary control infornation
t hrough t he operation unit 82 whil e | ooki ng at a screen on the
di splay unit 84. The controller 80 can be configured, for
exanpl e, as a conputer device having a CPU and a nenory, and
the nmenory records prograns and data necessary for execution
of processing necessary for bonding.

[ 0052]

Next, a nmet hod of bondi ngasem conductor chiptoacircuit
substrate will be described with referenceto Fig. 5 and Fig.
6.

[ 0053]

Fig. 5is aflowhart show ng one exanpl e of the bondi ng

met hod according to this enbodinent. As illustrated in Fig.

5, upon starting of a bonding process S10, the controller 80
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first causes the Y-drive mechani sm31 to nove t he transfer head
32 to the wafer holder unit 20, and then the transfer tool 33
pi cks up t he sem conductor chip 11 plunged up by t he pl unge-up
unit 22 of the wafer stage 21 (Sl11).

[ 0054]

Wth this, the controller 80 determ nes whether or not
novenent of the internedi ate stage 41 i s necessary based onthe
previ ously determ ned schedule (S12).

[ 0055]

As aresult of the determnationin S12, if the novenent
of the internediate stage 41 i s necessary, the controller 80
causes the X-drive nechanism42 to nove the i nter nedi at e st age
41 (S13). In contrast, if the novenent of the internediate
stage 41 i s not necessary, the controller 80 does not perform
the step in S13.

[ 0056]

Next, the controller 80 causes the Y-drive nmechani sm31
to nove the transfer head 32 fromthe wafer hol der unit 20 to
the i nternmedi ate stage unit 40, and the sem conductor chip 11
pi cked up by the transfer tool 33 is placed ontheinternediate
stage 41 (S14).

[ 0057]

Specifically, for exanpl e, when the first position Pl of

the internediate stage 41 is a position at which the

sem conductor chip 11 can be placed on the i nternedi at e stage
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41 by the transfer tool 33, and if a current position of the
I nternmedi ate stage 41 i s the second position P2, thecontroller
80 noves the i ntermedi at e stage 41 fromthe second position P2
tothe first position P1. However, if the current position of
the internediate stage 41 is the first position P1, the
controller 80 does not nove the internediate stage 41, and
| eaves the internediate stage 41 at the first position P1.

[ 0058]

As i n the exanpl e descri bed above, it is preferabl e that
one of the first position P1 and the second position P2 is a
position of theinternedi ate stage 41 at whi ch pl acenent by t he
transfer tool 33 of thetransfer unit 30isallowed. Wththis,
in the placenent of the sem conductor chip 11 on the
i nternmedi ate stage 41, the internedi ate stage 41 is required
to be noved only when the position of the internedi ate stage
41 isthe other of thefirst position Pl andthe second position
P2. Therefore, it is possible to reduce a nunber of tines of
t he novenent of the internedi ate stage 41.

[ 0059]

Next, the controller 80 determ nes whet her or not
novenent of the internedi ate stage 41 i s necessary based onthe
previ ously determ ned schedul e (S15).

[ 0060]
As aresult of the determ nation in S15, if the novenent

of the internediate stage 41 i s necessary, the controller 80
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causes the X-drive mechani sm42 to nove t he i nt er nedi at e st age
41 (S16). In contrast, if the novenent of the internedi ate
stage 41 i s not necessary, the controller 80 does not perform
the step in S15

[ 0061]

Next, based on the previously determ ned schedul e, one
of the first bonding unit 50A and t he second bondi ng unit 50B
pi cks up the sem conductor chip 11 placed on the internedi ate
stage 41 (S17).

[ 0062]

Specifically, for exanple, when the sem conductor chip
11 placed on the internediate stage 41 is to be picked up by
the first bondi ng unit 50A, based on the determ nation in S15,
the control |l er 80 does not nove the i nternedi ate stage 41, and
| eaves theinternedi ate stage 41 at thefirst positionPl. Then,
inStep S17, the controll er 80 causes the Y-drive nechani sm51A
of the first bonding unit 50A to nove the bondi ng head 52A to
the i nternedi ate stage unit 40, and t he bondi ng t ool 53A pi cks
up the sem conductor chip 11 pl aced on the internedi ate st age
41.

[ 0063]

Incontrast, for exanple, when the sem conductor chip 11
pl aced on the intermedi ate stage 41 is to be picked up by the
second bondi ng unit 50B, based onthe determ nationin S15, the

controller 80 noves the internediate stage 41 fromthe first
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position Pltothe second positionP2inthe stepin S16. Then,
inStep S17, the controll er 80 causes the Y-drive nechani sm51B
of the second bonding unit 50B to nove the bondi ng head 52B
totheinternedi ate stage unit 40, and a bondi ng t ool 53B pi cks
up the sem conductor chip 11 pl aced on the internedi ate st age
41.

[ 0064]

It should be noted that as an operation of the second
bondi ng unit 50Bi s t he sane as an operati onof thefirst bonding
unit 50A, inthe foll ow ng description, the operation in which
the first bonding unit 50A picks up the sem conductor chip 11
inthe stepin S17 wll be described, and a description of the
operation of the second bonding unit 50B shall be omtted as
appropri at e.

[ 0065]

Next, the controller 80 perforns preprocessing for
bonding (S18). Inthe preprocessing for bondi ng, for exanpl e,
the control | er 80 perforns back surface recognition processing
of causing the Y-drive nechanism51A to nove t he bondi ng head
52Ato a position of the canera for chi p 56A, causi ngthe canmera
for chip 56A to recogni ze a back surface of the sem conduct or
chip 11 pi cked up by the bondi ng tool 53Ato detect a position
of the back surface, and correcting a position, a posture, and
the |i ke of the sem conductor chip 11 based on a result of the

detection. |In the case of such an exanpl e, before the bondi ng
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t ool 53A pi cks up the sem conductor chip 11, the controller 80
perforns substrate recognition processing of causing the
Y-drive mechani sm51A noves t he canera for substrate 55A of the
bondi ng head 52A to a position of the substrate stage 61, and
causi ng the canera for substrate 55A to recognize the circuit
substrate 15 and a | ead franme (not shown) on t he substrate stage
61 to detect their positions.

[ 0066]

Next, the controller 80 causes the Y-drive nechani sm51A
to nove the bonding tool 53A of the bonding head 52A to the
position of the substrate stage 61, and the bondi ng tool 53A
per f or ns bondi ng of t he pi cked-up sem conductor chip 11to the
circuit substrate 15 placed on the substrate stage 61 (S19).
[ 0067]

Next, the controller 80 perforns postprocessing for
bondi ng (S20). Inthe postprocessingfor bonding, for exanpl e,
the controll er 80 perforns post-bondi ng processi ng of causing
the Y-drive nmechanism51Ato nove the canera for substrate 55A
of the bondi ng head 52Ato the position of the substrate stage
61, and causing the canmera for substrate 55A to recogni ze t he
sem conduct or chip 11 bonded to the circuit substrate 15 to
detect a position of the sem conductor chip 11.

[ 0068]
After the postprocessing for bonding in S20, the

controller 80 term nates the bondi ng process S10.
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[ 0069]

It should be noted that when bonding of a plurality of
sem conductor chips 11 is perforned to a single circuit
substrate 15 by stacking or thelike, the controller 80 repeats
the steps fromS11to S20 until bondi ng of a predet er m ned nunber
of sem conductor chips 11 is performed, and terni nates the
bondi ng process S10 upon conpl etion of the bonding of the
predet erm ned nunber of sem conductor chips 11.

[ 0070]

The controller 80 perfornms a processing cycle (unit
processi ng cycle) of the bonding process S10 to the single
circuit substrate 15, and perforns the bondi ng process S10 to
each of the plurality of circuit substrates 15.

[0071]

Here, the inventors of the present invention have found
that a tinme period during which the transfer unit 30 and the
i ntermedi ate stage unit 40 do not operate is long in the
processing tinme of the bondi ng process S10. It is considered
onereason of thisisthat asthe operations of thefirst bonding
unit 50Aand t he second bondi ng unit 50B, i nparticul ar, bondi ng
inthe step in S19, take remarkably long tinme as conpared to
the operations of the transfer unit 30 and the internedi ate
stage unit 40, the transfer unit 30 and the i nternedi ate st age
unit 40 need to wait for end of the operations of the first

bondi ng unit 50A and the second bonding unit 50B.
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[ 0072]

The i nventors of the present invention have also found
that the transfer unit 30 and the i nternedi ate stage unit 40,
inparticular, the transfer unit 30, are considerably largein
size, and the transfer unit 30 takes a large part in the space
for the bondi ng apparatus 1.

[ 0073]

As aresult, theinventors of the present invention have
arrived at an i dea of noving the i nternedi at e st age 41 bet ween
the first position P1 at which the first bonding unit 50A is
all owed to pick up the sem conductor chip 11 and the second
position P2 at which the second bonding unit 50Bis allowed to
pi ck up the sem conductor chip 11. Wth this, as the
internmedi ate stage 41 is able to pass (feed) the sem conduct or
chip 11 pl aced by the transfer unit 30to both the first bonding
unit 50A and t he second bonding unit 50B, it i s not necessary,
unli ke the first bonding unit 50A and t he second bondi ng unit
50B, to provide two transfer units 30 and two internedi ate
stages 41, and only one transfer unit 30 and only one
i nternedi ate stage 41 are sufficient.

[ 0074]

Fig. 6 is a diagramfor illustration of one exanpl e of
the processing tine in the bonding nethod according to this
enbodinent. In Fig. 6, it is assuned that at the start of the

operation, the internmedi ate stage 41 is at the first position
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P1, and the sem conductor chip 11 is already placed on the
internedi ate stage 41. Further, in Fig. 6, a lateral axis
indicatetime, and processingtine of each of the transfer unit
30, theinternedi ate stage unit 40, the first bondi ng unit 50A,
and the second bonding unit 50B in each step of the bonding
process S10 shown in Fig. 5 is represented by a length of a
correspondi ng rectangul ar (square) block. As illustrated in
Fig. 6, in the bonding process S10 shown in Fig. 5, processing
time T1 i n which bonding is perfornmed using the first bondi ng
unit 50Ais3600[ns]. Qut of theprocessingtineTl, processing
time T30 for processingrelatingtothe first bondi ng unit 50A
is 2200 [nms], and processing time T33 for processing rel ating
to bonding in Step S19 is 1000 [ns]. |In contrast, processing
time T2 i n which bonding i s performed using the second bondi ng
unit 50B is 3600 [ns], and out of the processing tine T2,
processing tinme T40 for processing relating to the second
bonding unit 50B is 2200 [ns], and processing tine T43 for
processing relating to bonding in Step S19 is 1000 [ns]. As
descri bed above, it is clear that the processing tinme T30 for
processing relating to the first bonding unit 50A and the
processing time T40 for processing relating to the second
bondi ng unit 50B respectively take nore than a half of the
processing tine Tl and T2 in the bondi ng process S10, and the
processing tinme T33 for processing relating to bondingin Step

S19 and the processing tine T43 for processing relating to
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bonding in Step S19 respectively take nore than a quarter of
the processing tine Tl and T2 in the bonding process S10.
[ 0075]

Therefore, by providing the first bonding unit 50A and
t he second bondi ng unit 50Bt hat pi ck up t he sem conductor chip
11 fromthe internmedi ate stage 41 and bond t he sem conduct or
chiptothe circuit substrate 15, it is possible to allowthe
first bonding unit 50A and the second bonding unit 50B to
concurrently performbonding to different circuit substrates
15, respectively, as illustrated in Fig. 6.

[ 0076]

It should be noted that Fig. 6 shows that at 2100 [ ns]
and 4300 [ns], the placenment by the transfer unit 30 in Step
S14 i s conpl et ed before the novenent of the internedi ate stage
41 in Step S13 is conpleted. However, in practice, the
pl acenment by the transfer unit 30in Step S14 is conpl eted only
after the novenent of the internediate stage 41 in Step S131is
conpl et ed.

[0077]

As descri bed above, according to this enbodi nent, by
providingthefirst bondi ngunit 50Aandthe second bondi ng uni t
50Bt hat pi ck upthe sem conductor chip 11 fromtheinternedi ate
stage 41 and bond the sem conductor chip to the circuit
substrate 15, it is possible to allowthe first bonding unit

50A and the second bonding unit 50B to concurrently perform
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bonding to different circuit substrates 15, respectively, as
illustratedinFig. 6. Therefore, asconparedtoacaseinwhich
only one bonding unit is provided, it is possible to reduce
processingtimefor eachof thecircuit substrates 15. Further,
by novi ng the i nternedi ate stage 41 between the first position
P1 at which the first bonding unit 50A is allowed to pick up
t he sem conductor chip 11 and the second position P2 at which
the second bonding unit 50B is allowed to pick up the
sem conduct or chip 11, theinternedi ate stage 41lis abl eto pass
(feed) the sem conductor chip 11 placed by the transfer unit
30 to both the first bonding unit 50A and t he second bondi ng
unit 50B. Therefore, it is not necessary, unlike the first
bondi ng unit 50A and t he second bondi ng unit 50B, to provide
two transfer units 30 and two i nternedi ate stages 41, and only
one transfer unit 30 and only one internediate stage 41 are
sufficient. Thus, it is possible to suppress an increase of
the space for the transfer unit 30 and the i nternedi ate st age
41, to reduce a nunber of the conponents for the bonding
apparatus 1, and thus to reduce manufacturing costs.
[ 0078]

It shoul d be understood that the present invention can
be applied with various nodifications without beinglimtedto
t he above enbodi nent, and.

[ 0079]
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Further, the practical exanpl es and appl i cati on exanpl es
descri bed by neans of the enbodi nent of the present invention
can be usedi nconbi nati ons, or wwthalterations or i nprovenents
as appropri ate dependi ng on the i ntended use, and t he present
invention is not limted to the above description of the
enbodi nent. It is clear fromthe appended cl ai ns t hat aspects
I n such conbi nations, or with such alterations or i nprovenents
can al so be included in the technical scope of the present

i nventi on.

Ref erence Si gns Li st

[ 0080]
1. bondi ng appar at us
11: sem conductor chip
15: circuit substrate
30: transfer unit
41: internedi ate stage
50A: first bonding unit
50B: second bondi ng unit

S10: bondi ng process
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CLAI M5

1. A bondi ng apparatus conprising:

an internedi ate stage;

a transfer unit configured to transfer a sem conduct or
chip and to place the senm conductor chip on the internedi ate
stage; and

a first bonding unit and a second bondi ng unit each
configured to pick up the sem conductor chip fromthe
i nternmedi ate stage, and to bond the sem conductor chip to a
circuit substrate, wherein

the i nter nedi at e st age noves between afirst positionand
a second position, thefirst position beinga positionat which
the first bonding unit is allowed to pi ck up t he sem conduct or
chi p, the second position being a position at which the second

bonding unit is allowed to pick up the sem conductor chip.

2. The bondi ng apparatus according to claiml1, wherein
one of the first position and the second positionis a
position at which the transfer unit is allowed to place the

sem conductor chip on the internedi ate stage.

3. The bondi ng apparatus according to claim1l1 or 2,

wher ei n
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the first bonding unit and the second bonding unit are
arranged side by side in a first direction, and

the i nternedi ate st age noves along the first direction.

4. The bondi ng apparatus according to claim1l or 2,
wherein
the internedi ate stage i s di sposed between the transfer

unit and the first and the second bonding unit.

5. The bondi ng apparatus according to claiml, further
conpri si ng:
a canera for chip configured to take an i mage of the

sem conduct or chi p.

6. A bonding nethod conpri sing:

atransfer step of transferring a sem conductor chip and
pl aci ng the sem conductor chip on an internedi ate stage; and

a bondi ng st ep of causingafirst bondi ngunit and a second
bonding unit to pick up the sem conductor chip fromthe
i ntermedi ate stage and t o performbondi ng of the sem conduct or
chip to a circuit substrate; and

a noving step of noving the internedi ate stage between
afirst positionandasecondposition, thefirst positionbeing
a position at which the first bonding unit is allowed to pick

up t he sem conduct or chi p, the second position beingaposition
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at which the second bonding unit is allowed to pick up the

sem conduct or chi p.
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