DESCRI PTI ON
Title of Invention

ELECTRONI C COVPONENT MOUNTI NG APPARATUS

TECHNI CAL FI ELD
[ 0001]

The present inventionrel ates to an el ectroni ¢c conponent
nount i ng apparatus for nounting an el ectronic conponent such

as a sem conductor chip onto a substrate.

BACKGROUND ART
[ 0002]

Conventional ly, electronic conponent nounti ng
appar atuses for nounting an el ectronic conponent such as a
sem conductor chip onto a substrate have been w dely known.
Wth such a nmounting apparatus, an el ectronic conponent is
bonded to a substrate via a connecti ng nenber. A oad applied
totheel ectronicconponent at thistineis determ neddependi ng
on a material of the connecting nenber, a type of the
sem conductor chip, and the like. For exanple, if the
connecting nenber is a paste-like adhesive agent, the load to
be appliedisarelativelylowbondingload (I owl oad) fromabout
0.1 Nto 50 N. If the connecting nenber is an ani sotropically
conducti ve sheet, a solder bunp, or the like, the load to be

appliedisarelatively highbondingload (highload) fromabout



10 Nto 500 N. Further, the bonding | oad may vary dependi ng
on progress of a nounting process. |In sone cases, for exanpl e,
when an el ect roni c conmponent i s bondedto asubstrate, tenmporary
nounting is perforned by applying alowloadto the el ectronic
conponent inanearly stepof the bondi ng, andthenreal nounti ng
i s performed by applyingahighloadtothe el ectronic conponent.
As descri bed above, a range of the |l oad required for bondi ng
i s vast.

[ 0003]

Therefore, a bondi ng apparatus capable of switching a
bondi ng | oad has conventionally been proposed. For exanple,
PTL 1 di scloses an apparatus including first pressing force
appl i cation nmeans that presses a bondi ng bl ock for applying a
hi gh |1 oad and second pressing force application neans for
appl ying al owl oad, wherein abondtool isfixedtothe bonding
bl ock when a high |l oadis applied, andthe bondtool is not fixed
to the bondi ng bl ock when a low | oad is applied.

[ 0004]

Further, PTL 2 discloses an apparatus including first
pressuri zation neans for applying a | ow | oad and second
pressuri zati onnmeans for appl yi ngahighload, whereinthefirst
pressurization neans is configured to nove together with a
bondi ng head, and t he second pressuri zation nmeans is positioned
above a bondi ng stage separately fromthe bondi ng head. The

apparatus according to PTL 2 further includes pressurizing



source switchnmeans that transmts apressurizingforceapplied
fromthe first pressurization nmeans to t he bondi ng t ool during
| ow | oad control, and that does not transmt a pressurizing
forceappliedfromthefirst pressurizati onneanstothebondi ng
tool during high |oad control.
Ctation List
Patent Literature
[ 0005]

PTL 1 : Japanese Patent No. 4367740

PTL 2 : Japanese Unexam ned Patent Application

Publ i cati on No. 2009-27105

SUWARY OF | NVENTI ON
Techni cal Probl ens
[ 0006]

Accordi ngto the conventional techniques, it is possible
to apply alowload and a high |l oad only with a singl e nounting
head. However, the techni que of PTL 1 requires a conplicated
mechani sminorder tofi xandrel easethebondtool tothebonding
bl ock, which results in problens such as conplication of the
apparatus as a whole and increased costs. Further, the
techni que of PTL 2 has a problemthat as the second
pressuri zation nmeans that applies a high load is provided
separately fromthe bonding head, a position at which a high

load is applied is limted. In addition, PTL 2 requires a



mechani smfor switching transm ssion paths of a pressuri zing
force, which also results in problens such as conplication of
t he apparatus as a whole and i ncreased costs.

[ 0007]

Thus, an object of the present invention is to provide
an el ectroni c conponent nounting apparatus having a nore
sinplified configuration capabl e of applying both a |ow | oad
and a high load to an el ectronic conponent accurately.

Sol ution to Probl ens
[ 0008]

An el ectroni c conmponent nounting apparatus according to
the present invention includes: a nounting tool configuredto
hol d an el ectronic conponent at a tip end of the tool; a
supporting nechani sm novable in a vertical direction and
coupled with the mounting tool; afirst pressurizing nechani sm
configured to nove the nmounting tool inthe vertical direction
together with the supporting nechanismso as to apply a first
| oad to the el ectronic conponent; a second pressuri zing
mechani sm provi ded between the supporting nechani sm and the
nounting tool, and configured to nove the nounting tool inthe
vertical directionw threspect tothe supporting nechani smso
as to apply a second | oad to the el ectroni c conponent; a | oad
det ector connected to the nmounting tool either directly or
indirectly; and a control unit configured to control driving

of thefirst pressurizing mechani smandthe second pressuri zi ng



mechani sm the control unit previously driving the second
pressuri zi ng mechani smto bring the | oad detector i nto contact
wi t h t he supporti ng mechani smand gener at e preconpr essi on when
thefirst loadis applied by the first pressurizing mechani sm
[ 0009]

In a preferred aspect, the |load detector is disposed
bet ween t he supporti ng nechani smand t he second pressuri zi ng
mechani sm | n anot her preferred aspect, the apparatus further
I ncl udes: a gui di ng nechani smconfigured to gui de novenent of
the mounting tool inthe vertical directionwi threspect tothe
supporting mechani sm wherein the guiding mechanismis
constituted by an el astic body that coupl es the nounting tool
with the supporting nmechani sm displacenent of the guiding
nmechani sm being restricted in a horizontal direction and
allowed in the vertical direction. In this case, it is
preferable that the elastic body be a | eaf spring.

[ 0010]

Inafurther preferred aspect, the control unit perforns
f eedback control of the first pressurizing mechani smaccordi ng
to aload detect by the | oad detector during pressurizati on by
the first pressurizing mechanism and perforns feedforward
control of the second pressurizing nmechani sm during
pressurization by the second pressurizing nechani sm
Advant ageous Effect of Invention

[ 0011]



According to the present invention, it is possible to
apply both alowl oad and a hi gh |l oad to an el ectroni ¢ conponent

accurately with a sinplified configuration.

BRI EF DESCRI PTI ON OF DRAW NGS
[0012]

Fig. 1is a perspective view of an el ectronic conponent
nount i ng appar atus accordi ng to an enbodi nent of the present
I nventi on.

Fig. 2 is a schematic configurational diagramof the
el ectroni ¢ conmponent nounting appar at us.

Fig. 3 is a front view of a nounting head.

Fig. 4is across-sectional viewtaken alongline A-Ain
Fig. 3.

Fig. 5is a schematic configurational diagramof the
nount i ng head.

Fig. 6 is a chart show ng positions and errors when a
nounting tool i s caused to make reci procati ng up- down novenent
with 1-Nthrust torque in a case in which a guiding mechani sm
using a leaf spring is enpl oyed.

Fig. 7 is a chart show ng positions and errors when a
nmounti ng tool i s caused to nake reci procati ng up- down novenent
with O0.3-Nthrust torqueinacaseinwhichtheguidingmechani sm

using a leaf spring is enpl oyed.



Fig. 8 is a chart showi ng positions and errors when a
nmounti ng tool is caused to nake reci procati ng up- down novenent
with 1-N thrust torque in a case in which a guide rail is

enpl oyed.

DESCRI PTI ON OF EMBODI VENT
[0013]

Her ei nafter, an enbodi nent of the present inventionw |
be described with reference to the drawings. Fig. 1 is a
per spective vi ewof an el ectroni c conponent nounti ng appar at us
10 according to the enbodi nent of the present invention.
Further, Fig. 2is a schematic configurational diagramof the
nount i ng apparatus 10, Fig. 3is afront viewof a nounting head
12, Fig. 4 is a cross-sectional viewtaken along line A-Ain
Fig. 3, and Fig. 5 is a schematic configurational diagram of
t he nounting head 12.

[ 0014]

The nmounti ng apparatus 10 i s an apparatus that nounts a
sem conductor chip as an el ectronic conponent in a face-down
stateto a substrate 100, andis aflip-chip nounting appar at us
10, for exanple. The nounting apparatus 10 includes the
nmount i ng head 12 havi ng a nounti ng tool 14, chip feedi ng neans
for feeding a sem conductor chip to the nounting tool 14 (not

illustrated), a substrate stage 50 on which the substrate 100



i s placed, an XY stage 52 for noving the substrate stage 50 in
an XY direction (in a horizontal direction), and the I|ike.
[ 0015]

The sem conductor chipis fed to the nounting tool 14 by
the chip feeding neans. Various configurations are
concei vabl e as the chip feeding neans. For exanple, it is
possi bl etoconceive of aconfigurationinwhichasem conductor
chip is picked up froma wafer placed on a wafer stage and
transferredtoaninternedi ate stage using ani nternedi ate arm
Inthis case, the XY stage 52 transfers the i nternedi ate stage
i mredi ately bel ow the nounting tool 14, which picks up a
sem conductor chip fromthe internedi ate stage positioned
i medi ately bel ow the nounting tool 14.
[0016]

Upon pi ckup of t he sem conduct or chi p by t he nounti ngt ool
14, subsequently, the substrate 100is transferredinmedi ately
bel ow t he nounting tool 14 by the XY stage 52. Inthis state,
the nounting tool 14 noves down toward the substrate 100,
per forns nounting by bondi ng the sem conduct or chi p sucti oned
and held at a tip end of the tool onto the substrate 100.
[0017]

The nounting head 12 is fixedly attached to a franme 54
t hat stands on a base 11 of the nounting apparatus 10, and its
hori zontal positionis fixed. At an opposite position of the

nount i ng head 12, the substrate stage 50 hol di ng the substrate



100 is provided. The substrate stage 50 is provided with a
heati ng devi ce for heating the substrate 100 andthe |li ke. The
substrate stage 50 is di sposed on the XY stage 52, and noves
in the horizontal direction as needed according to an
Instruction froma control unit 60.

[ 0018]

The nounting head 12 is providedwith, inadditiontothe
nounting tool 14 for suction-holding a sem conductor chip, a
first pressurizing nmechanismand a second pressurizing
mechani smt hat nove t he nountingtool 14inavertical direction
toapply aload to a sem conductor chi p, a supporting mechani sm
that supports the nounting tool 14 in a manner freely novabl e
up and down, and a base nenber 16 fi xedly attached to the frane
o54.

[ 0019]

The base nenber 16 is a nenber fixedly attached to the
frame 54. Ahorizontal positionandavertical position of the
base nenber 16 are fi xed. To the base nmenber 16, a Z axi s not or
18 that constitutesafirst pressurizingnmechanism andaZaxis
guiderail 17 t hat gui des up and down novenent of t he supporting
mechani sm are attached.

[ 0020]

The supporting nechani smsupports the nounting tool 14

and t he second pressuri zi ng mechani smslidably inthe vertical

di rection. The supporting nechani smis provi ded wi th a novi ng



body 24 assenbled to the Z axis guide rail 17, a notor hol der
26, a novenent bl ock 28, and the Ii ke. The noving body 24, the
not or hol der 26, and t he novenent bl ock 28 are coupl ed to each
ot her, and together slideinthevertical direction. The notor
hol der 26 i s a menber for hol di ng avoi cecoil notor (hereinafter
referred to as a “VCM') 30 that constitutes the second
pressuri zi ng mechanism On an upper side of the notor hol der
26, there is provided the novenent bl ock 28 with which a | ead
screw 22 that constitutes the first pressurizi ng nechani smis
threaded. As the | ead screw 22 rotates, the novenent bl ock 28
noves up and down, and in turn, the notor hol der 26 t he novi ng
body 24, the VCM 30, and t he nounti ng tool 14 that are coupl ed
to the novenent bl ock 28 nove up and down.
[ 0021]

The first pressurizi ng nechani smis a novenent mechani sm
t hat noves the nounting tool 14 together with the supporting
mechanismin the vertical direction, and is a mechani smthat
applies arelatively highfirst load to a sem conduct or chi p.
By the first pressurizing mechani sm the nountingtool 14 noves
downward toward the substrate 100, and a sem conductor chip
suctionedand heldat atipendof thenountingtool 14is pressed
agai nst the substrate 100. At this time, the | oad applied to
t he sem conduct or chiptakes arelatively highvalue, e.g. from
10 Nto 500 N

[ 0022]

10



The first pressurizing nechanismincludes the Z axis
not or 18 coupled to the base nenber 16, and the | ead screw 22
coupl ed t o an out put shaft of the Z axis notor 18 via a coupl i ng
20. Asthe Zaxisnotor 18is driven, theleadscrew?22rotates,
and t he novenent bl ock 28, and inturn, the second pressuri zi ng
mechani smand t he nounti ngt ool 14 nove up and down. The contr ol
uni t 60 perforns feedback control of drivingof the Zaxis notor
18 based on a det ecti on pressure detected by al oad cell 38t hat
wi Il be later described. It should be noted that the
configuration of the first pressurizing nmechani sm descri bed
here is one exanple, and the configuration of the first
pressuri zi ng mechani smis not particularly limted as | ong as
the nounting tool 14, the second pressurizing mechani sm and
t he supporti ng mechani smmay be noved together in the vertical
direction. For exanple, as adrive source of the pressuri zi ng
mechani sm an air cylinder, a hydraulic cylinder, or the like
may be used instead of the notor.

[ 0023]

The second pressuri zi ng nechani smi s a novenent mechani sm
that is disposed between the supporting mechani smand the
nmounting tool 14, and that noves the nounting tool 14 wth
respect to the supporting nmechanism As conparedto the first
pressuri zi ng nechani sm the second pressurizing mechani sm
appliesarelativelylowsecond | oadtothe sem conductor chi p.

By t he second pressuri zi ng nechani sm t he nounti ngtool 14 noves

11



downward toward t he substrate 100, and t he sem conduct or chip
suctionedand heldat atipendof thenountingtool 14is pressed
agai nst the substrate 100. At this tinme, the | oad applied to
t he sem conductor chip takes arelatively | owval ue, e.g. from
0.1 Nto 50 N.
[ 0024]

The second pressuri zi ng nechani smenpl oys t he VCM 30 as
a drive source. The VCM30 i ncludes a stator 32 substantially
inacylindrical shape havi ng per manent nmagnets arranged al ong
its inner peripheral surface, and a nover 34 di sposed within
the stator 32 concentrically with the stator 32. The stator
32 is held by the notor holder 26. The nover 34 is a nenber
substantially in a cylindrical shape around which a coil is
wound, and noves f orwar d and backward wi t h respect tothe stator
32 in an axial direction by applying current tothe coil. The
control unit 60 perforns feedforward control of a current or
a voltage of the coil inorder toobtain adesiredthrust force
(bonding load). It should be noted that the configuration of
t he second pressuri zi ng nechani smdescri bed here i s one exanpl e,
and the configuration of the second pressuri zi ng nechani smis
not particularly limted as | ong as the nounting tool 14 may
be noved in the vertical direction with respect to the
supporting nechanism However, it is desirablethat the second
pressuri zi ng mechani smbe a mechani smthat can be controlled

by feedforward control wi th high accuracy.
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[ 0025]

To t he nover 34 of t he VCM30, aslidingshaft 36is coupl ed.
The sliding shaft 36 i s a nenber di sposed bet ween t he nover 34
and t he nounting tool 14, and noves in the vertical direction
together with the nover 34. To the supporting nechanism a
protective menber 44 that covers around the sliding shaft 36
Is fixedly attached. The protective nenber 44 includes a
t hr ough hol e whose di aneter is slightly | arger thanthat of the
sliding shaft 36, and the sliding shaft 36 noves forward and
backward t hrough t he t hrough hole. At atip endof the sliding
shaft 36, the nounting tool 14 that suctions and holds a
sem conductor chip is attached. The configuration of the
nounting tool 14 is not described herein, as a known
configuration nmay be used.
[ 0026]

As can be seen clearly fromFig. 4 and Fig. 5, while a
part of the slidingshaft 36is covered by the protective nenber
44, the renmai ni ng part of the shaft i s exposed outside. Tothe
exposed part of theslidingshaft 36, al eaf spring40i s attached
The | eaf spring 40 functions as a gui di ng nmechani smt hat gui des
the sliding shaft 36 to nove in the vertical direction.
Specifically, theleaf spring40isconstitutedby asteel plate
di sposed substantially horizontally, one end of which is
coupl ed to a peri pheral surface of the sliding shaft 36, and

t he ot her end of which is coupled to the noving body 24 of the
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supporting mechanism The | eaf spring 40 may be di spl aced in
thevertical directionbybeingflexedinthevertical direction.
By coupling the one end of the | eaf spring 40 to the sliding
shaft 36, novenent of the sliding shaft 36, and in turn, the
nmounting tool 14 by the second pressurizing nechanismis
restrictedinthe horizontal direction, and allowed only inthe
vertical direction. Inthis enbodinent, theleaf spring 40is
used. However, an elastic body of a different type, e.g., a
coil springor thelike, may be used in place of theleaf spring
40, as long as the elastic body is configured such that its
novenent is substantially restricted in the horizonta
direction and allowed in the vertical direction. Wileit is
possi bleto further i nprove accuracy i n positioncontrol of the
nmount i ng t ool 14 by gui di ng t he novi ng di recti on of t he nounti ng
tool 14 using the elastic body in this nanner, details of such
control will be described later.
[0027]

Bet ween t he nover 34 of the VCM 30 and t he notor hol der
26, theloadcell 38is provided. Theloadcell 38is apressure
detector for detecting a |l oad applied to a sem conductor chip
via the nmounting tool 14. A range of notion of the VCM30 is
set such that at |east the VCM 30 may assune a first state in
whi ch a gap i s produced between the | oad cell 38 and t he not or
hol der 26 (a state shown in Fig. 5(a)), and a second state in

which the load cell 38 is in contact with the notor hol der 26
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(the supporting nmechanism (a state shown in Fig. 5(b)). As
Wi || be describedindetail |later, when arelatively high|load
is applied using the first pressurizing mechanism the VCM 30
I s caused to assune t he second state t o generate preconpressi on
inthe load cell 38. Further, when a relatively lowload is
appl i ed usi ng t he second pressuri zi ng mechanism the VCM30 i s
caused to assune the first stateto bringthe load cell 38 into
an unl oaded state. In this enbodinent, the |load cell 38 is
connected to the nounting tool 14 via a separate nmenber (the
sliding shaft 36). However, the |load cell 38 may be directly
connected to the nounting tool 14.

[ 0028]

To the supporting mechanism a linear scale 42 is al so
fixedly attached. The linear scal e 42 neasures a di spl acenent
anmount of the sliding shaft 36, and in turn, the nounti ng tool
14 with respect to the supporting nechanism Then, the linear
scal e 42 detects a position of the nountingtool 14 in a Z-axi al
di rection based on the displacenent anount.

[ 0029]

The control unit 60is providedwithaCPU62that perforns
various types of arithmetic processing, anenory 64t hat records
vari ous data and prograns, and a datainterface 66 t hat manages
i nput and out put of data. The nenory 64 records prograns for
executi ng mounting control and various data. Further, the CPU

62 executes various types of arithnetic processing based on
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val ues det ect ed by sensors suchasthel oadcell 38andthelinear
scale 42, and outputs control signals for driving the
pressuri zi ng nechani sm the XY stage 52, a heater provided for
t he substrate stage 50, and the |li ke through the datainterface
66 according to the prograns recorded in the nenory 64.

[ 0030]

A flow for nounting a sem conductor chip onto the
substrate 100 by the nounting tool 14 having the above
configurationw || be nowdescri bed. Wen asem conductor chip
i's nount ed onto t he substrate 100, naturally, a sem conduct or
chip is suctioned and held a the tip end of the nounting tool
14, and t he sem conductor chipinthis stateis pressed agai nst
the substrate 100. At this tine, a |oad applied to the
sem conductor chip varies depending on a type of the
sem conduct or chi p, progress of anounting process, andthelike.
For exanpl e, the sem conductor chipis bondedtothe substrate
100 via a connecting nenber, and if the connecting nmenber is
a paste-1li ke adhesi ve agent, arelatively | owval ue fromabout
0.1 Nto 50 Nis sufficient as the bonding | oad. On the other
hand, i f t he connecti ng menber i s an ani sotropically conductive
sheet, a solder bunp, or the like, a relatively high bonding
| oad fromabout 10 Nto 500 Nis required. Further, depending
on the types of the sem conductor chip and the substrate 100,
the | oad may be changed during nounting. For exanple, there

isacaseinwhichtenporary nountingisfirst performedto press
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t he sem conduct or chi p agai nst t he substrate 100 at arel atively
| owl oad, and thenreal nountinginwhicharelatively highload
is applied is perforned.

[ 0031]

As descri bed above, a range of the | oad applied to the
sem conduct or chi p when bonding to the sem conductor chipis
performed is vast (e.g., 0.1 Nto 500 N). If the vast range
of the load is to be covered using only one pressuri zing
mechanism it i s necessary to use a drive source whose range
of output torque is wde and capable of perform ng highly
accurate control. However, suchadrivesourceisusuallyvery
expensive and |l arge in size, and therefore it is difficult to
enpl oy such a drive source. Therefore, conventionally,

di fferent conponents are often repl aced dependi ng on the | oad
to be applied, highand|ow, tocover the vast range of t he |l oad.
However, thi s has beeninconvenient. Thus, inthis enbodi nent,
in order to cover the vast range of the |load, the first
pressuri zi ng mechani smfor appl yi ng a hi gh | oad and t he second
pressuri zi ng nechanismfor applying a low |l oad are provided.
[ 0032]

Descri bing nore specifically, whenit is desiredto nount
a sem conductor chip at a lowload, a load is generated using
t he second pressuri zi ng nechani smhavi ng the VCM30 as a drive
source. Specifically, the VCM 30 of the second pressurizing

mechani smi s drivento novethe nountingtool 14 downward t oward
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the substrate 100. At thistine, theloadcell 38is apart from
t he notor hol der 26 i n t he unl oaded state, and t he | oad may not
be detected. However, as described above, the second
pressuri zi ng nmechani sm perforns feedforward control of a
current or a voltage of the VCM30 i n order to obtain a desired
thrust force(load). Therefore, thereis noproblemif thel oad
cell 38 is in the unl oaded state.

[ 0033]

When t he nounting tool 14 i s noved downward, the contr ol
unit 60 nonitors the position of the nounting tool 14 in the
Z-axi al direction based on the di spl acenent anount det ect ed by
the linear scale 42, and detects timng at which the
sem conduct or chi p hel d by the nmounti ng tool 14 is brought into
contact with the substrate 100 based on a result of the
nonitoring. Upon contact of the sem conductor chip into the
substrate 100, the control unit 60 perforns drive control of
a current or a voltage of the VCM 30 so that a prescri bed | oad
is to be applied to the sem conductor chip. Then, after
predeterm ned pressing tine passes, the nounting tool 14 is
noved to a standby position apart fromthe substrate 100 by
rel easi ng a suction force of the nountingtool 14 and by dri vi ng
the VCM30 in an opposite direction. Here, if afinal loadis
to be generated by the second pressurizing nechanism it is
possibletodrivethe first pressurizing mechanismto bringthe

nounting tool 14 into contact with the substrate 100 before
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generation of theload (specifically, beforethe sem conduct or
chip is brought into contact with the substrate 100).
[ 0034]

On the other hand, if the sem conductor chip is to be
nmounted at a high load, the load is generated by the first
pressuri zi ng mechani smhaving the Z axis notor 18 as a drive
source. Here, the Z axis notor 18 of the first pressurizing
nmechani smi s subj ected t o f eedback control based on a detection
pressure value fromthe |oad cell 38. Therefore, when the
sem conductor chipisto be nounted at a highload, inadvance,
the VCM30 is driven, the | oad cell 38 is brought into contact
with the supporting nechani sm (the notor hol der 26), and
preconpressionis appliedto the load cell 38. Specifically,
the control unit 60 drives the VCM 30 upward in the Z-axia
di rection, and st ops t he VCM30 at a position when the detection
pressure val ue supplied fromthe |oad cell 38 reaches the
prescri bed preconpression val ue.

[ 0035]

Upon generation of preconpression in the | oad cell 38,
the control unit 60 then drives the Z axis notor 18 to nove t he
nmounting tool 14 downward together with the supporting
mechani sm Wen the sem conductor chip held by the nounting
tool 14 is brought into contact wwth the substrate 100, the
detecti on pressure val ue suppliedfromthel oadcell 38 changes.

Upon detection of this change, in order to obtain a specified
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| oad, the control unit 60 perforns feedback control of the
out put torque of the Z axis notor 18 based on a val ue out put
fromtheloadcell 38. Then, after desiredpressingtinepasses
the nounting tool 14 is noved to a standby position apart from
t he substrate 100 by rel easi ng a suction force of the nounting
tool 14 and by driving the Z axis notor 18 in an opposite
di rection.
[ 0036]

Accordingtothis enbodi nent, as can be seenclearly from
t he previ ous descri ption, avast range of the |l oad may be cover ed
wi t hout repl aci ng the conponents. As aresult, it is possible
toinprove versatility of the nounting apparatus 10. Further,
according to this enbodi nent, as can be seen clearly fromthe
previ ous description, the drive sources (the Z axis notor 18
and the VCM 30) that is driven may be sw tched when the | oad
is applied, and it is possible to switch between the | ow | oad
and the high load only by driving the VCM 30 to have the | oad
cell 38 be in contact or contactless with the supporting
nmechani sm | n ot her words, when swi tchi ng between the |l owl oad
and the high load, it is possible to dowsize the apparatus as
a whol e and reduce costs w thout providing a conplicated
mechani sm
[ 0037]

Further, according tothis enbodi nent, when t he nounti ng

tool 14 is noved by the second pressurizing nechanism the
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novi ng direction of the nounting tool 14 is guided by t he | eaf
spring 40. Wth this, it is possible to reduce friction due
to the novenent, and to i nprove accuracy i n the control of the
position of the nounting tool 14.

[ 0038]

Specifically, ingeneral, aslider guide havingaroller
(rollingelenent) or thelikeisoftenusedfor |inear novenent.
However, with a guiding nechani sm enploying such a rolling
el ement, a sliding resistance often increases nonentarily due
to reasons such as | oosening of the nechanismand a fluid
resi stance of lubricant oil. The nonentary increase of the
sliding resistance results in nonentary positional
di spl acenent. Such a nonentary increase of the sliding
resi stance particularly tends to occur when the thrust torque
is small.

[ 0039]

Thus, inthis enbodi nent, the | eaf spring 40 is enpl oyed
as a gui di ng nechani smfor the case i n which the nounti ng tool
14 is noved using the VCM 30 having smal | output torque.
Specifically, by coupling the sliding shaft 36 and the
supporting nmechanismvia the |l eaf spring 40, the noving
directionof theslidingshaft 36 wthrespect tothe supporting
mechanismislimtedtoadirectionof displacenent of thel eaf
spring 40, that is, the vertical direction. As aresult, the

noving direction of the sliding shaft 36, and in turn, the
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nounting tool 14isguidedinthevertical direction. Further,
as | oosening, afluidresistance of lubricant oil, or the like
does not occur when the | eaf spring 40 i s enpl oyed, unlike the
case of a guiding nechanismenploying a rolling elenent, a
nmonent ary i ncrease of theslidingresistanceduetosuchreasons
is not produced. As a result, enploynent of the guiding
nmechani smusing the | eaf spring 40 all ows snoot h novenent of
the mounting tool 14 by the VCM 30 wi t hout causi ng nonment ary
posi tional displacenent.

[ 0040]

Fig. 6through Fig. 8arecharts show ng actual | y neasur ed
positions (upper side of the chart) and anmounts of position
errors (lower side of the chart) of the nounting tool 14 when
the nmounting tool 14 is noved reciprocatingly up and down by
the VCM 30. Fig. 6 and Fig. 7 show experinental results when
the I eaf spring 40 is enpl oyed as the gui ding nechani sm and
Fi g. 8 shows anexperinental result whenaguiderail isenployed
as the guiding nechanism Further, the thrust torque is 1 N
in Fig. 6 and Fig. 8, and the thrust torque is 0.3 Nin Fig.
7.

[ 0041]

As can be seen clearly fromFig. 8, when the guide rai
is enpl oyed, the positionis often nonentarily displacedto a
| arge extent. On the other hand, as illustrated in Fig. 6 and

Fig. 7, when the | eaf spring 40 is enployed, the position is
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not nmonmentarily displaced to a | arge extent, and stable
reci procating up-down novenent is perforned. This also
applies to the case in which the thrust torque is small (0.3
N)

[ 0042]

In other words, according to this enbodinent, it is
possibletoeffectively prevent positional di splacenent of the
nounting tool 14 by enpl oying an el astic nmenber |ike the | eaf
spring 40 as a gui di ng mechani smfor the novenent by t he second
pressuri zi ng nechani sm
[ 0043]

It shoul d be notedthat the configurationdescribed above
i s one exanpl e, and may be nodified as appropriate as | ong as
the configurationdefinedinclaimlof the present application
i s provided. For exanple, whiletheleaf spring 40is enpl oyed
as a gui di ng nenber for the novenent by t he second pressuri zi ng
mechani smin this enbodi nent, a different guiding nenber nay
be enpl oyed as | ong as the nonmentary positional displacenent
descri bed above nay be prevented. Further, whil e the nmounting
head 12 i s configured not to nove in the horizontal direction
inthis enbodi nent, it shoul d be understood that the nounting
head 12 may be configured not to nove in the horizontal
di rection.

[ 0044]
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The present inventionis not [imted to the enbodi ment
descri bed above, and i ncl udes any alteration and nodification
wi t hout departing fromthe technical scope and the spirit of

the present invention as defined in the appended cl ai ns.

REFERENCE SI GNS LI ST

[ 0045]
10: Mounti ng appar at us
11: Base
12: ©Mounting head
14: Mounting t ool
16: Base nenber
17: Shaft guide rai
18: Shaft notor
20: Coupling
22: Lead screw
24: Movi ng body
26: Motor hol der
28: Movenent bl ock
32: Stator
34: Mover
36: Sliding shaft
38: Load cel
40: Leaf spring

42: Linear scale
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44:;
50:
52:

54:

Protective nenber
Substrate stage
XY stage

Fr ane

100: Substrate
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CLAI M5

1. An electronic conponent nounting apparatus for
nmounting an el ectronic conponent onto a substrate, the
appar at us conpri sing:

a nmounting tool configured to hold an el ectronic
conponent at a tip end of the tool;

a supporting nechani smnovable in a vertical direction
and coupled with the nounting tool;

a first pressurizing nmechani smconfigured to nove the
nounting tool in the vertical direction together with the
supporting nechanismso as to apply a first load to the
el ectroni ¢ conmponent;

a second pressurizi ng nechani sm provi ded between the
supporting nmechani smand t he nounting tool, and configured to
nove the nounting tool in the vertical direction with respect
to the supporting mechani smso as to apply a second load to the
el ectroni ¢ conmponent;

a | oad detector connected to the nmounting tool either
directly or indirectly; and

acontrol unit configuredtocontrol drivingof thefirst
pressuri zi ng nechani smand t he second pressuri zi ng nechani sm
the control unit previously driving the second pressuri zi ng

nmechani smto bring the | oad detector into contact with the
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suppor ti ng mechani smand gener at e preconpr essi onwhenthe first

load is applied by the first pressurizing nechani sm

2. The electronic conponent nounting apparatus
according to claim1l, wherein
the | oad detector is disposed between the supporting

mechani sm and the second pressurizing nechani sm

3. The electronic conponent nounting appar at us
according to claim11 or 2, further conpri sing:

a gui di ng nechani smconfi gured to gui de novenent of the
nmounting tool in the vertical direction with respect to the
supporting mechani sm wherein

t he gui di ng mechani smis constituted by an el asti c body
t hat coupl es the nounting tool with the supporting nechani sm
di spl acenent of the guiding nmechani smbeing restricted in a

hori zontal direction and allowed in the vertical direction.

4. The el ectronic conponent nounting appar at us

according to claim3, wherein

the elastic body is a | eaf spring.

5. The el ectronic conmponent nounting apparatus

according to claim1l, wherein
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the control unit perforns feedback control of the first
pressuri zi ng mechani smaccording to a | oad detect by the | oad
detector during pressurization by the first pressuri zing
mechani sm and perforns feedforward control of the second
pressuri zi ng nmechani sm during pressurization by the second

pressuri zi ng nmechani sm
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