DESCRI PTI ON
Title of Invention
MOUNTI NG APPARATUS AND METHOD OF CORRECTI NG OFFSET AMOUNT OF

THE SAME

Technical Field
[ 0001]

The present i nventionrelatestoastructure of anounting
apparatus and a nethod of correcting an of fset anmount of the

nmounti ng appar at us.

Background Art
[ 0002]

Bondi ng appar atuses for bonding (nounting) a
sem conduct or chip on a substrate or on anot her sem conduct or
chi p have been wi del y used. Anobng t hese, there are di e bondi ng
apparatuses for fixing a surface opposite of an el ectrode-side
surface of a sem conductor chip to a substrate by an adhesi ve
agent or the like, and flip-chip bondi ng apparatuses for
directly joining an el ectrode of a sem conductor with an
el ectrode of a substrate by turning over a sem conductor chip
that has been picked up froma wafer and joining an
el ectrode-side surface of the sem conductor chip with a
substrate or the like. Atypical flip-chip bondi ng apparatus

isrequired to correctly align positions of an el ectrode of a



sem conductor chip and an el ectrode of a substrate, as the
el ectrode of the sem conductor chipisdirectlyjoinedwththe
el ectrode of the substrate. Therefore, the flip-chip bonding
appar at us enpl oys a net hod of al i gni ng positions of a substrate
and a sem conductor chip by noving an upper/|ower dual-view
camer a bet ween a bondi ng t ool and a substrate, taking an i mage
of a sem conductor chip suctioned to the bondi ng tool and an
i mage of the substrate at the sanme tinme, detecting relative
posi ti ons of the sem conductor chi p and t he substrate based on
the two i mages t hat have been taken, and t hen novi ng a bondi ng
stage in an XY direction or rotating a bonding head (e.g.,
par agraphs 0003 to 0004 in PTL 1).

Citation List

Patent Literature

[ 0003]

PTL 1: Japanese Patent No. 3937162

Summary of I nvention
Techni cal Probl em
[ 0004]

Incidentally, the flip-chip bondi ng apparatus (nounting
apparatus) enploys a nethod of joining an el ectrode of a
sem conductor chipw thanel ectrode of asubstrate, for exanpl e,
by formng a netal bunp on a surface of an el ectrode of a

sem conduct or chi p or an el ectrode of a substrate, pressingthe



sem conductor chip against the substrate and heating the
sem conduct or chi p, using a bondi ng tool at high tenperature,
to cause the netal nolten, and then solidifying the netal
Therefore, withtheflip-chipbondi ngapparatus, thereis acase
i n which bonding accuracy decreases due to positiona
di spl acenent between t he sem conductor chip and t he substrate
produced over tine, as continuous bondi ng operati on i ncreases
tenperature of conponents of the bondi ng apparatus and a
upper/ | ower dual - vi ewcanerato produce an error i n measur enent
by the upper/| ower dual -view canera and to i ncrease an error
i n novenent of the bonding apparatus. Here, as a jo0ining
surface i s between the sem conductor chip and the substrate,
it is conducted, after a predeterm ned | ength of bonding tine
or after predetermned tines of bonding, to separate a
sem conductor chip that has been bonded fromthe substrate to
confirmwhet her or not an el ectrode of the sem conductor chip
is joined at a predeterm ned position on an el ectrode of the
substrate (destructive inspection), or to check a joining
posi ti on based on phot ography usi ng an X-ray apparatus or the
like (X-ray non-destructive inspection).
[ 0005]

However, as destructive inspection or X-ray
non-destructive i nspection of products cannot be carried out
successively during operation of the flip-chip bonding

apparatus, there is a case in which discovery of a defective



product i s del ayed, resultinginanincreasedratioof defective
products.
[ 0006]

Thus, an object of the present inventionis to allowa
nmounti ng apparatus to suppress positional displacenent of a
nounting position over tine, and to i nprove nounting quality.
Solution to Problem
[ 0007]

A nount i ng apparatus according to the present invention
i ncl udes: a nmounting stage; a reference chip and a correction
chip that are placed on the nounting stage; an upper/I| ower
dual -vi ew canera configured to take an upper i nage and a | ower
i mage at the sanme tinme; and a control unit configured to nove
positions of the reference chip and the correction chip, and
toprocesstheimgestakenbytheupper/lower dual -viewcanera
[ 0008]

The nount i ng appar at us accordingtothe present i nventi on
is configured such that the control unit is configured to
perform afirst chi p-novenent step of pickingupthecorrection
chip, nmoving the correction chip in an X direction and a Y
di rection by a predeterm ned of f set anount, and positioni ngthe
correction chip i medi ately above the reference chip; afirst
I mage- obt ai ni ng st ep of novi ngt he upper/| ower dual - vi ewcaner a
bet ween t he correction chip and the reference chi p, and havi ng

t he upper/| ower dual -view canera take an i mage of an upper



surface of the reference chip and an i nage of a | ower surface
of the correction chip at the sane tine; afirst chip-position
cal cul ation step of processing the i mges taken in the first
i mage- obtai ning step, and cal culating a position of the
reference chip in the XY direction and a position of the
correctionchipinthe XYdirection; asecond chi p- movenent st ep
of cal cul ati ng a di spl acenent anount betweenthereferencechip
andthe correctionchipinthe XYdirectionbasedonthe position
of the reference chip in the XY direction and the position of
the correction chipinthe XY direction, noving the reference
chiptoapositioninthe XYdirection, based on the cal cul at ed
di spl acenent anount, at whi ch a di stance bet ween t he ref erence
chip and the correction chip in the XY direction corresponds
to the predeterm ned of fset anmount, and then placing the
correction chiponthe nountingstage; asecond i nage- obt ai ni ng
step of noving the upper/I|ower dual -view canera above the
correction chip, and having the upper/|ower dual -vi ew canera
t ake an i mage of an upper surface of the correction chip placed
on t he nounti ng stage; a second chi p-position cal cul ati on step
of processingtheinmgetakeninthesecondi nage-obtaining step,
and cal cul ating a second position of the correctionchipinthe
XY direction; and a correction anount cal cul ati on step of
cal culating a correction anmount of the predeterm ned of fset
anmount based on the position of the reference chip in the XY

di rection that has been calculated inthe first chip-position



cal cul ation step, and on t he second position of the correction
chipinthe XYdirectionthat has been cal cul ated i nthe second
chi p-position cal cul ati on step.

[ 0009]

A met hod of correcting an of fset anount of the nounting
apparatus according to the present invention includes: a step
of preparing a nounti ng apparatus i ncl udi ng: a nounti ng st age;
a reference chip and a correction chip that are placed on the
nmount i ng stage; an upper/|l ower dual -vi ewcanera configuredto
take an upper inmage and a | ower image at the sane tinme; and a
control unit configuredto nove positions of thereference chip
and the correction chip, andto process the i nages taken by t he
upper /| ower dual -view canera; a first chip-novenent step of
pi cki ng up the correction chip, noving the correction chipin
an XdirectionandaYdirectionby apredeterm ned of fset anount,
and positioning the correction chip i medi ately above the
reference chip; a first imge-obtaining step of noving the
upper /| ower dual -vi ew canmera between the correction chip and
the reference chi p, and havi ng t he upper /| ower dual - vi ewcaner a
take an i mage of an upper surface of the reference chip and an
I mage of al ower surface of thecorrectionchipat thesanetineg;
afirst chip-positioncalcul ationstep of processingtheimges
taken in the first imge-obtaining step, and cal culating a
positionof thereferencechipinthe XYdirectionandaposition

of the correction chip in the XY direction; a second



chi p- novenent step of cal cul ati ng adi spl acenent anount bet ween
the reference chip and the correction chipinthe XY direction
based on t he position of thereference chipinthe XYdirection
and the position of the correction chip in the XY direction,
nmoving the reference chip to a position in the XY direction,
based ont he cal cul at ed di spl acenent anount, at whi ch adi stance
bet ween the reference chip and the correction chip in the XY
di rection corresponds to the predeterm ned of fset anount, and
then pl acingthe correctionchi ponthenountingstage; asecond
I mage- obt ai ni ng st ep of novi ngthe upper/| ower dual - vi ewcaner a
above t he correction chi p, and havi ng t he upper/| ower dual -vi ew
canera take an i mage of an upper surface of the correction chip
pl aced on the nounting stage; a second chi p-position

cal cul ation step of processing the image taken in the second
I mage- obt ai ni ng step, and cal cul ati ng a second position of the
correction chip in the XY direction; and a correction anount
cal culation step of calculating a correction anount of the
predet erm ned of fset anpbunt based on the position of the
reference chipinthe XY direction that has been cal culated in
the first chip-position calculation step, and on the second
position of the correction chip in the XY direction that has
been cal cul ated i n t he second chi p-position cal cul ati on step.
Advant ageous Effect of Invention

[ 0010]



The present invention provides an effect of allowing a
nmounti ng apparatus to suppress positional displacenent of a

nounting position over tine, and to i nprove nounting quality.

Brief Description of Draw ngs
[ 0011]

Fig. 1 shows a systemdiagram of a configuration of a
nount i ng appar atus accordi ng to an enbodi nent of the present
I nventi on.

Fig. 2 shows a flowhart of an operation of the nounting
appar at us accordi ngtothe enbodi ment of t he present i nventi on.

Fig. 3shows afl owhart of acorrecti onsequencei ndetail
in the flowhart shown in Fig. 2.

Fig. 4 shows illustrative diagranms of the operation of
t he nounting apparatus according to the enbodi nent of the
present invention.

Fig. 5 shows an illustrative diagramof views of an
upper /| ower dual - vi ewcanera accordi ngtothe enbodi nent of the
present invention.

Descri ption of Enbodi nent
[0012]

Her ei nafter, an enbodi nent of the present inventionw |
be described with referencetothe drawings. Inthe follow ng
enbodi nent, an exanple of a nounting apparatus is descri bed

taking a case in which the invention is applied to a bondi ng



apparatus. It should be understood that the i nvention can be
appl i ed t o any appar at uses f or nounti ng an el ectroni c conponent,
ot her than the bonding apparatus. As illustrated in Fig. 1,
a bondi ng apparatus 100 as t he nounti ng appar at us accordi ng to
t hi s enbodi nment i ncl udes a bondi ng stage 10 as a nounti ng st age
that suctions a substrate 15 or a first sem conductor chip on
whi ch a sem conductor chipis to be bonded, a bondi ng tool 30
that suctions a second sem conductor chip 14 and bonds the
second sem conductor chip 14 to the substrate 15 or the first
sem conductor chip suctioned to the bondi ng stage 10, and an
upper /| ower dual -vi ew canmera 20 capabl e of taking an i nage of
an upper surface of the substrate 15 or the first sem conduct or
chi p and an i mage of al ower surface of the second sem conduct or
chip 14 at the sane tine.
[ 0013]

The bondi ng st age 10 i ncl udes an XY dri vi ng nechani smt hat
i's not showninthedrawi ngs, andis novableinan XYdirection.
Furt her, abondi ng head 32 i s novabl e up and down by a Z-di recti on
gui de attached to a franme 16, and is driven by a Z-direction
notor 33 up and down as well as in a nmanner rotational about
a 7Z axis (Z direction and 6 direction). The bonding tool 30
as anmountingtool isfixedtoashank 31 attached tothe bondi ng
head 32, and i s novabl e up and down al ong wi t h t he bondi ng head
32 (inadirection noving closer to and away fromt he substrate

15). The upper/| ower dual -vi ew canera 20 contai ns two pi ckup



devi ces and two optical systenms, and is able to take coaxi al
i mges of the upper surface of the substrate 15 and the | ower
surface of the second senm conductor chip 14 at the sane tine
asillustratedinFig. 1. To the upper/|ower dual -vi ewcanera
20, a tenperature sensor 17 is al so attached. A suction stage
11 that is able to suction areference chip 12 and a correction
chip 13 is attached to a side of the bonding stage 10. The
suction stage 11 is novable in the XY direction along with the
bondi ng stage 10. Thereferencechipl2andthecorrectionchip
13 are not actual sem conductor chips, but glass chips, and
i ncl ude position marks that can be seen on the upper surface
and the |l ower surface as shown by hatching in Fig. 4. As
illustrated in Fig. 4(a), the reference chip 12 and the
correctionchip 13 are pl aced onthe suction stage 11 and spaced
fromeachother inayYdirectionbyapredeterm ned of f set anount
a.

[ 0014]

The bondi ng stage 10 and the Z-direction notor 33 that
drives the bonding head 32 are driven by an instruction from
a control unit 40. Further, the upper/|ower dual -vi ew canera
20 and the tenperature sensor 17 are al so connected to the
control unit 40. |Images taken by the upper/|ower dual-view
canmera 20 and tenperature data detected by the tenperature
sensor 17 are input to the control unit 40 subject to inage

processing and arithnetic processing. The control unit 40 is
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a conputer including a CPU 41 that perforns i mage processi ng
and cal cul ati on, astorage unit 42that stores acontrol program
59, a control data 58, and the |i ke, and a device interface 43
to which the bonding stage 10, the Z-direction notor 33, and
t he upper /1 ower dual -vi ewcanera 20 are connected. The CPU41,
the storage unit 42, and the device interface 43 are connect ed
by a data bus 44. The storage unit 42 of the control unit 40
stores a first chip-novenent program 51 and a second
chi p-novenent program52, a first inmage-obtaining programb53
and a second i mage- obt ai ni ng program54, afirst chip-position
cal cul ati on program55 and a second chi p-position cal cul ation
program56, and a correction anount cal cul ati on program57, all
of which will be described |ater. Here, the description is
given assuming that in Fig. 1, aright-left direction of the
sheet corresponds to an X direction, atop-bottomdirection of
the sheet corresponds to the Z direction, and a vertica
direction with respect to of the sheet corresponds to the Y
di rection of the bondi ng apparatus 100.
[ 0015]

An oper ati on of t he bondi ng appar at us 100 t hus confi gur ed
W || be described with referenceto Fig. 2 through Fig. 5. As
shown by Step S101 in Fig. 2, the control unit 40 obtains
tenperature of the upper/lower dual -view canera 20 fromthe
t enperature sensor 17 showninFig. 1, and as shown by St ep S102

in Fig. 2, the control unit 40 determ nes whether or not a
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t enper ature change (tenperature difference) after apreviously
perfornmed correcting operation exceeds a predeterm ned set
value. Then, if the tenperature change of the upper/|ower
dual - vi ewcanera 20i s greater t hanthe predet erm ned set val ue,
the control unit 40 noves the operation to Step S103 in Fig.
2, and executes a correction sequence shown in Fig. 3.
[ 0016]

When t he t enper at ur e change of t he upper/ | ower dual - vi ew
canmer a 20 exceeds t he predet erm ned set val ue, it i s concei vabl e
that there is an error in neasurenent by the upper/| ower
dual - vi ew canera 20 due to displacenent or inclination of an
optical axis 20c of the upper/|ower dual -vi ew canera 20 shown
inFig. 4and Fig. 5. It is also conceivable that at the sane
tinme, tenperature of the frame 16 and t he bondi ng stage 10 of
t he bondi ng apparatus 100 is i ncreased, and positions of the
frame 16 and t he bondi ng stage 10 are becone di spl aced. Even
nore, there is a case in which a bonding position (nounting
position) of the second sem conductor chip 14 shown in Fig.
1is displaced froma predeterm ned position due to these two
t ypes of positional di spl acenent, and an el ectrode of t he second
sem conductor chip 14 may not be correctly joined to an
el ectrode of the substrate 15. As the upper/|ower dual-view
camera 20is basically attachedtotheframe 16, it isdifficult
to separately neasure and grasp errors (positiona

di spl acenent) in the two types of positional displacenent

12



(error) produced whent he second sen conduct or chi p 14 i s bonded.
However, it i ssufficient tocorrect displacenent of the bondi ng
position (nmounting position) as | ong as an error or positional
di spl acenent that isfinally producedis detectedand corrected.
According to this enbodi nent, displacenent of the bonding
position (nounting position) (an error of the bondi ng position
(nmounting position)) is corrected by detecting positiona

di spl acenent that is finally produced i n bondi ng as descri bed
above and by correcting the final positional displacenent.
[0017]

For conveni ence sake, the foll ow ng descriptionis given
assum ng that a position and inclination of a central axis of
t he upper /| ower dual - vi ewcanera 20 or the verti cal optical axis
20c does not change, but the frane and t he bondi ng st age 10 are
noved due to heat. Utinmately, a correction amount s that the
bondi ng apparatus 100 obtains according to this enbodi nent
descri bed belowis a correction anmount for correcting a total
posi tional displacenent anount of positional displacenent due
to an error i n neasurenent by the upper/I| ower dual -vi ew canera
20 and positional displacenent produced due to a change in
tenperature of nechani cal conponents.

[ 0018]

As shown by Step S201 in Fig. 3, the control unit 40

executes the first chip-novenent program 51 shown in Fig. 1

(first chip-novenent step). The control unit 40 noves the

13



bondi ng t ool 30 down toward the correction chip 13, out of the
reference chip 12 and the correction chip 13 placed on the
suction stage 11 with the predeterm ned of fset anobunt a (a
predetermined distance AY) between the reference chip 12 and
the correction chip 13 as shown in Fig. 4(a), suctions the
correction chip 13 using the bondi ng tool 30, and picks up the
correction chip 13 as shown in Fig. 4(b).
[ 0019]

Next, as shown by Step S202 in Fig. 3, the control unit
40 noves t he sucti on st age 11 by t he predet erm ned of f set anpunt
ainthe Y direction. Then, as shown in Fig. 4(c), the
correction chip 13 cones i nmedi atel y above the reference chip
12. However, in actual operation, as shown in Fig. 4(c), a
center of the reference chip 12 and a central position of the
correction chip 13 are slightly displaced in the Y direction
due to heat or the |i ke of the nechanical conponents (end of
thefirst chi p-novenent program51 (first chi p-novenent step)).
[ 0020]

Subsequently, the control unit 40 executes the first
i mage- obt ai ni ng program 53 shown in Fig. 1 (first
i mge-obtaining step). AsshowninFig. 4(d), thecontrol unit
40 noves the upper/Ilower dual -view canera 20 between the
correction chip 13 suctioned to the bonding tool 30 and the
ref erence chip 12 pl aced on t he sucti on stage 11. As descri bed

previously, thedescriptionhereisgiven, for conveni ence sake,
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assum ng that the optical axis and a detecti on position of the
upper/ | ower dual -vi ewcanera 20 do not change. Therefore, the
opti cal axis 20c of the upper/|ower dual -view canmera 20 cones
at an absol ute position Yo froman origin point of the bonding
apparatus 100. Then, the control unit 40 takes an i nage of an
upper surface of thereference chip 12 usingal ower-sidecanera
of the upper/Ilower dual -view canera 20, and an i mage of the
correctionchip 13 usi ng an upper-si de caner a of t he upper/ | ower
dual -vi ew canera 20. As shown in Fig. 4(d), a Y-direction
position of a center 12c of the reference chip 12 i s di spl aced
by a distance b a negative side in the Y direction fromthe
opti cal axis 20c of the upper/| ower dual -vi ewcanera 20 to, and
the central position of the correction chip 13 is displaced by
adistancectoapositivesideintheYdirectionfromaposition
of the optical axis 20c the upper/l|ower dual -view canera 20.
Accordingly, as shown in Fig. 5(a), in a view 20a of the
upper-side canera, a position of the correction chip 13 is
di spl aced rightward in the figure froma central axis 20c of
t he upper/ |l ower dual -view canera 20 (the optical axis of the
upper /| ower dual -view canera 20), and a center 13c of the
correction chip 13 is al so seen at a position displaced by the
di stance c rightward fromthe central axis 20c of t he vi ew 20a.
Further, as shownin Fig. 5(b), inaview20b of the | ower-side
canera, a position of the reference chip 12 is displ aced

leftward in the figure fromthe central axis 20c of the
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upper /| ower dual -view canera 20, and the center 12c of the
reference chip 12 is al so seen at a position displaced by the
di stance b leftward fromthe central axis 20c of the view 20b
(the optical axis of the upper/|ower dual -vi ewcanera 20) (end
of the first i mage-obtai ni ng program53 (first i mage- obt ai ni ng
step)).
[ 0021]

Next, the control unit 40 executes the first
chi p-position cal cul ati on program55 shown in Fig. 1 (first
chi p-position cal culation step). The control unit 40
processes the i mage of the reference chip 12 and t he i nage of
the correction chip 13, and obtai ns the di stances b and ¢ from
the central axis (optical axis) 20c of t he upper/| ower dual - vi ew
canera 20. Then, the control unit 40 cal cul ates a Y-direction
absol ute position Y; of the reference chip 12 fromthe origin
poi nt of the bondi ng apparatus 100, and a Y-direction absol ute
position Y, of the correction chip 13 fromthe origin point of
t he bondi ng apparatus 100 (a first position of the correction
chip). As shown in Fig. 4(d) and Fig. 5(b), the Y-direction
absol ute positionY;is expressedas Y;=Yy-b, andthe Y-direction
absol ute position Y, is expressed as Y,=Yy+c as shown in Fig.
4(d) and Fig. 5(b) (end of the first chip-position calculation
program 55 (first chip-position calculation step)).

[ 0022]
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Subsequently, the control unit 40 executes the second
chi p- novenent program52 shown in Fig. 1 (second chi p- novenent
step). First, the control unit 40 cal cul ates an anmount of
novenent of the center 13c of the correction chip 13 required
to make a displacement amount AYe between the center 12c of the
reference chip 12 and t he center 13c of the correction chip 13
be t he predeterm ned of fset anobunt a. As shown in Fig. 4(d),
Fig. 5(a), and Fig. 5(b), the center 12c of the reference chip
12 is displaced fromthe center 13c of the correction chip 13
by the displacement amount AYe (=b+c). Therefore, in order to
make a di stance between the center 12c and the center 13c be
the predeterm ned of fset anount a, it is sufficient either to
nove the correction chip 13 to the positive side in the Y
direction by (a-AYe)=a’ taking a position of the center 12c of
the reference chip 12 shown in Fig. 4(e) (Y-direction absolute
positionY;) asareference, or tonovethepositionof thecenter
12c of the reference chip 12 (reference position) to the
negative side in the Y direction by (a-AYe)=a’ as shown in Fig.
4(e),. Asshownby StepS204inFig. 3andFig. 4(e), thecontrol
unit 40 noves the suction stage 11 to the negative side inthe
Y direction by (a-AYe)=a’. Then, as shown in Fig. 4(d), the
absol ute position of the center 12c of the reference chip 12
intheYdirectionisexpressedas Ys=Y;-a+AYe. AsaY-direction
absol ute position of the center 13c of the correction chip 13

remai ns Y>,=Y;+AYe without changing, the distance AY between the
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reference chip 12 and the correctionchip 13inthe Ydirection
is expressed as AY=Y,- Y3=Yo=Y;+AYe- (Y;-a+AYe)=a. Thus, placing
the correction chip 13 suctioned to the bondi ng tool 30 on the
suction stage 11 should make the distance AY between the center
12c of thereferencechip 12 andthe center 13c of the correction
chip 13 be the predeterm ned of fset anount a. Then, as shown
by Step S205in Fig. 3 and Fig. 4(d), the control unit 40 noves
t he bondi ng t ool 30 downwar d and pl aces the correction chip 13
on a surface of the suction stage 11 (end of the second

chi p- novenent program 52 (second chi p-novenent step)).

[ 0023]

The above operation is, in other words, to correct the
displacement amount AYe=(b+c) between the center 12c of the
reference chip 12 and the center 13c of the correction chip 13,
and the of fset anpbunt a being zero neans that the correction
chip 13 is placed on the reference chip 12 with the center 12c
of the reference chip 12 and the center 13c of the correction
chip 13 coinciding with each other.

[ 0024]

Next, the control unit 40 executes the second
| mage- obt ai ni ng program 54 shown in Fig. 1 (second
I mage-obtaining step). AsshowninFig. 4(e), after novingthe
bondi ng tool 30 upward, the control unit 40 again noves the
upper/ | ower dual -view canera 20 so that the central axis 20c

(optical axis) of the upper/|ower dual -vi ewcanera 20 cones at
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t he absol ute position Yo fromthe origin point of the bonding
apparatus 100. Subsequently, as shown by Step S206 in Fig. 3,
the control unit 40 takes an i mage of an upper surface of the
correction chip 13 placed on the suction stage 11 using the
| ower -si de canera of the upper/|ower dual-view canera 20,
execut es t he second chi p-posi tion cal cul ati on program56 shown
in Fig. 1 (second chip-position calculation step), and
processes the taken i mage to cal culate a Y-direction absol ute
position Y, of the center 13c of the correction chip 13 that
is placed (a second position of the correction chip 13).

[ 0025]

As described previously, the above operation is to
virtual ly place the correction chip 13 over the reference chip
12 based on the of fset anbunt a. Therefore, when an i mage of
the correction chip 13 placed on the suction stage 11 i s taken
usi ng the | ower - si de canera, the Y-direction absol ute position
of the center 13c of the correction chip 13 should be Y,
simlarly to the center 12c of the reference chip 12 when t he
I mage of the reference chip 12 is taken using the | ower-side
canmera. However, in practice, the Y-direction absolute
position Y, of the center 13c of the correction chip 13 that
has been neasured (the second position of the correction chip
13) is a position distant fromY, by a distance d, and the
Y-direction absol ute position Y, ((the second position of the

correction chip 13) is expressed as Y,=Yo+d. A difference
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between Y; (a first Y-direction absolute position of the
reference chip 12) and Y, (a second Y-direction absolute
position of the correction chip 13) corresponds to a

di spl acenent anount when the correction chip 13 is pl aced over
the reference chip 12, and a total displacenent anmount of the
di spl acenent anount of the optical axis 20c of the upper/| ower
dual -vi ewcanera 20 and t he di spl acenent produced duetot her nal
expansi on of the nmechani cal conponents. Therefore, as shown
by Step S207 in Fig. 3, the control unit 40 corrects t he of f set
anmount a taking a difference (Y:-Y;) between Y; (the first
Y-direction absol ute position of the reference chip 12) and Y,
(the second Y-direction absolute position of the correction
chip 13) as the correction anmount s, and updates the offset
anount a to a=a+s=a+(Y:-Y,;) as shown by Step S208 in Fig. 3
(execution of the correction anmount cal cul ati on program 57
shown in Fig. 1 (correction anmount cal cul ation step)).

[ 0026]

Thus, the control unit 40 conpletes the correction
sequence shown by Step S103 in Fig. 2, and conti nues bondi ng
as shown by Step S104 in Fig. 3. Then, as shown by Step S105
inFig. 2, thecontrol unit 40 det er m nes whet her or not bondi ng
has been conpleted entirely. |f the bondi ng has been conpl et ed
entirely and production ends, the control unit 40 stops the
bondi ng apparatus 100. |If the production has not ended, the

control unit 40 returns the operation to Step S101 in Fig. 2,
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and nonitors the tenperature of the upper/Ilower dual-view
canmera 20.
[ 0027]

The control unit 40 al so counts anunber of bondi ngcycl es
and when t he nunber of bondi ng cycl es reaches a predeterm ned
t hreshol d val ue as shown by Step S106 in Fig. 2, performns the
correction sequence shown by Step S103 in Fig. 2 even if the
change i n the tenperature of the upper/|ower dual -vi ew canera
20 does not exceed the predeterm ned set val ue.

[ 0028]

The correction sequence descri bed above provi des an
advant ageous effect of effectively allow ng the bondi ng
apparatus 100 to suppress positional displacenent of the
bondi ng position (nmounting position) over tinme and to i nprove
its bonding quality (nmounting quality), by neasuringthe total
di spl acenent amount of the di spl acenent anount of the optical
axi s 20c of the upper/| ower dual -vi ewcanera 20 when t he of f set
anmount is a and the displacenent produced due to thernal
expansi on of the nechanical conponents, and correcting the
of f set anpbunt ataki ngthedi splacenent anount asthecorrection
amount s. Further, in this enbodinent, it is described that
the of fset anount ais corrected taking the difference (Yi-Y,)
between Y; (the first Y-direction absolute position of the
reference chip 12) and Y, (the second Y-direction absolute

position of the correction chip 13) as the correction anount
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s. However, the offset anmpbunt a can be corrected taking 1/2
of (Yi-Ys) as the correctionanount s, or aratio between (Yi-Y,)
and the correcti on anmount s can be altered depending on tine,
a nunber of bondi ng ti nes, a nunber of correctiontines, or the
i ke.

[ 0029]

In the above description, the correction amount s is
cal cul at ed by noving the suction stage 11 in the XY direction.
However, it is sufficient that the reference chip 12 and the
correction chip 13 nove relative to each other in the XY
direction by the of fset ampbunt a. Therefore, in a case of a
bondi ng appar at us havi ng t he bondi ng head 32 novabl e i n t he XY
direction, it is possible to calculate the correction anount
s by noving the bonding head 32 in the XY direction, in place
of thesuctionstage1ll. Further, thisenbodinent isapplicable
to bondi ng apparatuses in general, such as flip-chip bonding
appar at uses and di e bondi ng apparatuses. Moreover, whil e the
correctionanount sinthe Ydirectionis obtainedinthe above
enbodi nent, this alsoappliestothe Xdirection. Furthernore,
the correction anount s in the XY direction can be obtai ned at
once by noving the suction stage in an oblique direction.

[ 0030]
The present inventionis not limted to the enbodi ment

descri bed above, andi ncl udes any al terati ons and nodi fi cati ons
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wi t hout departing fromthe technical scope and the spirit of

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

Ref erence Si gns Li st
[ 0031]
10: bondi ng stage
11: suction stage
12: reference chip
12c, 13c: center
13: correction chip
14: second seni conductor chip
15: substrate
16: frame
17: tenperature sensor
20: upper/ |l ower dual -view canera
20a, 20b: view
20c: optical axis (central axis)
30: bonding too
31: shank
32: bondi ng head
33: Z-direction notor
40: control unit
41: CPU
42: storage unit

43: device interface
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44: data bus

51, 52: first, second chi p-novenent prograns

53, 54: first, second inage-obtaining prograns

55, 56: first, second chi p-position cal cul ati on prograns
57: correction anount cal cul ati on program

58: control data

59: control program
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CLAIMS

1. A mounting apparatus comprising:

a mounting stage;

a reference chip and a correction chip that are placed
on the mounting stage;

an upper/lower dual-view camera configured to take an
upper image and a lower image at the same time; and

a control unit configured to move positions of the
reference chip and the correction chip, and to process the
images taken by the upper/lower dual-view camera, wherein

the control unit is configured to perform:

a first image-obtaining step of moving the
upper/lower dual-view camera between the reference chip and the
correction chip that hasmoved inan XdirectionandaY direction
by a predetermined offset amount, and obtaining an image of an
upper surface of the reference chip and an image of a lower
surface of the correction chip by the upper/lower dual-view
camera at the same time;

a second image-obtaining step of placing the
correction chip on a position in the XY directions on the
mounting stage, at which a distance between a center of the
reference chip and a center of the correction chip in the XY
directions corresponds to the predetermined offset amount, and
obtaining an image of an upper surface of the correction chip
placed on the mounting stage by the upper/lower dual-view
camera; and

a correction amount calculation step of
calculating a correction amount of the predetermined offset
amount based on the first image obtained by the first
image-obtaining step and on the second image obtained by the

second image-obtaining step.
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2. A mounting apparatus comprising:

a mounting stage;

a reference chip and a correction chip that are placed
on the mounting stage;

an upper/lower dual-view camera configured to take an
upper image and a lower image at the same time; and

a control unit configured to move positions of the
reference chip and the correction chip, and to process the
images taken by the upper/lower dual-view camera, wherein

the control unit is configured to perform:

a first chip-movement step of picking up the
correction chip, moving the correction chip in an X direction
and a Y direction by a predetermined offset amount, and
positioning the correction chip immediately above the reference
chip;

a first image-obtaining step of moving the
upper/lower dual-view camera between the correction chip and
the reference chip, and having the upper/lower dual-view camera
take an image of an upper surface of the reference chip and an
image of a lower surface of the correction chip at the same time;

a first chip-position calculation step of
processing the images taken in the first image-obtaining step,
and calculating a position of the reference chip in the XY
direction and a position of the correction chip in the XY
direction;

a second chip-movement step of calculating a
displacement amount between the reference chip and the
correction chip in the XY direction based on the position of
the reference chip in the XY direction and the position of the
correction chip in the XY direction, moving the reference chip
to a position in the XY direction, based on the calculated
displacement amount, at which a distance between the reference
chip and the correction chip in the XY direction corresponds
to the predetermined offset amount, and then placing the

correction chip on the mounting stage;
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a second image-obtaining step of moving the
upper/lower dual-view camera above the correction chip, and
having the upper/lower dual-view camera take an image of an
upper surface of the correction chip placed on the mounting
stage;

a second chip-position calculation step of
processing the image taken in the second image-obtaining step,
and calculating a second position of the correction chip in the
XY direction; and

a correction amount calculation step of
calculating a correction amount of the predetermined offset
amount based on the position of the reference chip in the XY
direction that has been calculated in the first chip-position
calculation step, and on the second position of the correction
chip in the XY direction that has been calculated in the second

chip-position calculation step.

3. A method of correcting offset amount of a mounting
apparatus, the method comprising:

a step of preparing a mounting apparatus including: a
mounting stage; a reference chip and a correction chip that are
placed on the mounting stage; an upper/lower dual-view camera
configured to take an upper image and a lower image at the same
time; and a control unit configured to move positions of the
reference chip and the correction chip, and to process the
images taken by the upper/lower dual-view camera;

a first chip-movement step of picking up the correction
chip, moving the correction chip in an X direction and a Y
direction by a predetermined offset amount, and positioning the
correction chip immediately above the reference chip;

a first image-obtaining step of moving the upper/lower
dual-view camera between the correction chip and the reference
chip, and having the upper/lower dual-view camera take an image
of an upper surface of the reference chip and an image of a lower

surface of the correction chip at the same time;
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a first chip-position calculation step of processing the
images taken in the first image-obtaining step, and calculating
a position of the reference chip in the XY direction and a
position of the correction chip in the XY direction;

a second chip-movement step of calculating a displacement
amount between the reference chip and the correction chip in
the XY direction based on the position of the reference chip
in the XY direction and the position of the correction chip in
the XY direction, moving the reference chip to a position in
the XY direction, based on the calculated displacement amount,
at which a distance between the retference chip and the
correction chip in the XY direction corresponds to the
predetermined offset amount, and then placing the correction
chip on the mounting stage;

a second image-obtaining step of moving the upper/lower
dual-view camera above the correction chip, and having the
upper/lower dual-view camera take an image of an upper surface
of the correction chip placed on the mounting stage;

a second chip-position calculation step of processing the
image taken in the second image-obtaining step, and calculating
a second position of the correction chip in the XY direction;
and

a correction amount calculation step of calculating a
correction amount of the predetermined offset amount based on
the position of the reference chip in the XY direction that has
been calculated in the first chip-position calculation step,
and on the second position of the correction chip in the XY
direction that has been calculated in the second chip-position

calculation step.
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