1 METHOD OF MANUFACTURING ELECTRONIC DEVICE, AND ELECTRONIC COMPONENT
MOUNTING DEVICE FIELD 5[0001]lt is related to a method of manufacturing an electronic device,
and an electronic component mounting device. BACKGROUND 10[0002]With development of
electronic devices in recent years, size reduction, higher performance, and the like are demanded in
the semiconductor device employed in the electronic deviges. In order to respond to the demands, the
semiconductor device 15 which has such a structure that semiconductor chips, etc. are stacked have
already been put in practical use. [0003]In one example of such semiconductor devices, the upper
wiring substrate having oléq]e_r mﬁg i n eg\ﬁ lQwer wij sﬁfstr te on which
the semiconductor chip E@e Jan m%@e Eﬁ%%%tétﬁgﬁé u%&ﬁwiring
substrate are connected electri¢dlFGEROBIsOIISMEERNINS bYDhiNTdfidw Z3h¥hirg. [0004]A related
art is disclosed in Japanese Laid-open Patent Publication No.2007-288228. [0005]As explained in the
column of the prelirpilnéll'_y atterdescribedlater,inthe 30 electronic device manufacturing methods,
there is a method that a plurality of upper substrates are soldered onto a plane of a sheet of lower
substrate by sequeh4Q Hbplyinglthe fefoWwdleatiffl It BiPmBEBbAGh&H theBBEdrRICIPpel BEbstrate
is 35 connected todie l@vescubstnte, indedercte, preggitt sunh ar et thatisolder elgstindes of the

first upper substratwnh:pii%alrec@kyirp’g{nted are 2

BACKGROUND
10 [ 0002] Wth devel opnent of electronic devices in
recent years, size reduction, higher performance,
and the like are demanded in the sem conductor
device enployed in the electronic devices. In order
to respond to the demands, the sem conductor device
15 whi ch has such a structure that sem conductor chips,
etc. are stacked have already been put in practical
use.
[ 0003] In one exanple of such sem conductor
devices, the upper wring substrate having the
20 solder electrodes is arranged on the lower wring

substrate on which the sem conductor <chip s
nmounted, and then both the lower wring substrate
and the upper wring substrate are connected
el ectrically via the solder electrodes by the reflow

25 heat i ng.
[ 0004] A related art is disclosed in Japanese
Lai d- open Patent Publication No.2007-288228.
[ 0005] As explained in the colum of the
prelimnary mat t er descri bed | at er, in t he
30 el ectronic device manufacturing nethods, there is a

nmethod that a plurality of upper substrates are
soldered onto a plane of a sheet of |ower substrate

by sequentially applying the reflow heating. In
this nethod, when the second upper substrate 1is
35 connected to the Ilower substrate, in order to

prevent such an event that solder electrodes of the
first upper substrate which is already nounted are



reflowed again, it is necessary that a temperature of the stage is set considerably lower than a reflow
temperature. [0006]Owing to this temperature difference, 5 strong thermal stress is caused between
the lower substrate and the upper substrate by a difference of thermal expansion. As a result, there
exist such problems that warping of the substrate is ready to occur, and that sufficient reliability of the
10electrical connection cannot be obtained. SUMMARY [9007]According to one aspect discussed
herein, there is provided an electronic component mounting 15 device, which includes, a stage in
which a plurality of stage portions are defined, a first heater provided in the plurality of stage portions
respectively, and which can be contralled independently, a mounting hﬁad arranged over the 20
stage, and a secontRbLRPBHbviAGE I the Mbcrthg HELE TRRYAIGN hcofding S5 RRGA iect
discussed herein, tdretiigrosiiaga neh&kdf reansadeirmdryelbaveic ddvive, ahicRinawles
25 preparing an electapie camngpaent mounting device which includes, a stage in which a plurality of
stage portions are defingd, a first heatgr proyided in t luraljt St rtiong r tively, and
which can be contrﬂl eﬁdslrgéependentlyagfmémﬁn% 38??%@15 ar{rgén%égﬁa%?era t?hé st§é§ﬁg§g éans%/((i‘;ond
heater provided in e naGtidgRaaBhradhing $H eletrofirEsRfhoriedt ¥RRurd 68 thé SWBE, and
fixing a first electrogiglssmpanent &nthetrheuntipp bead wyangiag ¢heofjrsteelefitfohiesreomponerit fixed
35 to the mounting pﬁgq,l%theeg{?%ﬁg‘iicoggmpon&gt sfructre gn.a firﬁﬁ%q,g@ pg&ipg,t heg ing-the
the first [ the first

electronic component strtcture an electronic component by heater of the first stage

portion and the secBh@ RESEE of o WRINGIhREd &fa firfiGerfdRgiuF@ LA then EEARY td 2
second temperature ewich,is loardthai Hathe fistfeéhparaote, torainheadtidni dlgctrood of thée
electronic gpmponesit sikygtire And s eiediods f therfislelgdropis conhegent, separating the
mounting head from the first electronic component, and then fixing a second electronic component to
the 10 mounting head, arranging the second electronic component fixed to the mounting head, on the
electronic componePtMMdRYre on a second stage portion, and heating the electronic component

structure and the s?mg'p]ectrc_)nic;a@qgmqyien _byttbe aiddirg dsater odhe @gg@@@tmmrmn and
the second heater ofi{he moynting, pa3f 3dhe TR ePRRIAHEH AR DSRSEAMA © PSFrEPIY

15 devi ce, which includes, a stage in which a plurality
of stage portions are defined, a first heater
provided in the plurality of stage portions
respectively, and whi ch can be control |l ed
i ndependently, a nounting head arranged over the

20 stage, and a second heater provided in the nounting
head.

[ 0008] Al so, according to another aspect

di scussed herein, there is provided a nethod of
manuf acturing an electronic device, which includes
25 preparing an electronic conponent nounting device
which includes, a stage in which a plurality of
stage portions are defined, a first heater provided
in the plurality of stage portions respectively, and
which can be controlled independently, a nounting
30 head arranged over the stage, and a second heater
provided in the nmounting head, arranging an
el ectronic conponent structure on the stage, and
fixing a first electronic conmponent to the nounting
head, arranging the first electronic conponent fixed
35 to the nmounting head, on the electronic conponent
structure on a first stage portion, heating the
el ectronic conponent structure and the first



temperaturewhichislowerthanthefirst temperature,to connect an electrode of the 20 electronic
component structure and an electrode of the second electronic component, in a state that a
temperature of the first stage portion is set to the second temperature which is lower than the first
temperature. 25[0009]The object and advantages of the invention will be realized and attained by
means of the elements and combination particularly pointgd out in the claims. [0010]lt is to be
understood that both the 30 foregoing general description and the following detailed description are
exemplary and explanatory and are not restrictive of the invention, as claimed. 35BRIEF
DESCRIPTION OF THE DRAWINGS [0011]FIGS.1A to 1C are sectional views #1}) depjcting a
method of manufac‘?drﬁ]ﬁte{noéfécﬁron? e ggﬁcc&gingttg?ne }erliﬁﬁnarg {8f: [O&Z]F?(E@.ZA to
2C are sectional vidws @#2) debrERg the fettdl obmenutdtauriee rikcthewd @gvic@biccbitithg to
the preliminary matgsy PP hFIGh3Adp a ectional yiewgﬁpicﬂl@g@@p@pm@@g companent megynting
deV|ce_ accordllng toc%nojrinﬁ% ninsnt ansd 9%8308 (l)ls[. %ﬁ%@ \éﬁ\{/.vgdgplﬁm%tﬁe fls?clir(()ar\l)\%?qr?%ogﬁnt
mounting device according to the’embodiment; 1 IG.4A IS a'sectional view depicting
arrangemeht of a stalde of?thé slectiRIRINHIAER mduRtingMRVRE N FAB.38] &fk riedes i9h

sectional view depicting aepudsst hentéropravidaoldn g stage indtiGréd\; &5(001&1FI€15i6 tarsedional
e A LA A A A M
nounting head from the first electronic conponent,
and then fixing a second el ectronic conponent to the
10 nmounting head, arranging the second electronic
conponent fixed to the nounting head, on the
el ectronic conponent structure on a second stage
portion, and heating the electronic conponent
structure and the second el ectronic conponent by the
15 first heater of the second stage portion and the
second heater of the nounting head at the first

t enper at ur e, and then cooling to the second

tenperature  which IS | ower than the first
t enper at ur e, to connect an electrode of the
20 el ectronic conponent structure and an el ectrode of
the second electronic conponent, in a state that a

tenperature of the first stage portion is set to the
second tenperature which is lower than the first
t enper at ur e.

25 [ 0009] The obj ect and advantages of the invention
will be realized and attained by neans of the
el ements and conbi nation particularly pointed out in
t he cl ai ns.

[ 0010] It is to be understood that both the

30 foregoing general description and the follow ng
detail ed description are exenplary and explanatory
and are not restrictive of the invention, as

cl ai med.
35 BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0011] FIGS. 1A to 1C are sectional views (#1)

depicting a nmethod of nanufacturing an electronic



method of manufacturing an electronic device 20component according to the embodiment;
[0017]FIG.7 is a sectional view (#2) depicting the method of manufacturing the electronic device
according to the embodiment; [0018]FIG.8 is a sectional view (#3) depicting 25the method of
manufacturing the electronic device according to the embodiment; [0019]FIGS.9A and 98 are sectional
views (#4) depicting the method of manufacturing the electronic device according to the embodiment;
30[0020]FIG.10 is a sectional view (#5) depicting the method of manufacturing the electronic device
according to the embodiment; [0021]FIG.11 is a sectional view (#6) depicting the method of
manufacturing the ejectronic device 3 éi‘:accordlng the embodiment; [0022 FIG 12 is a sectional view

(#7) depicting the Mod &1 ASHRA Uﬂ% the e ?roﬂlc elidh rE}»aa{]c L6 the embodiment;
[0023]FIG.13 is a sE&dha] view (#8)Fdepiutidd\the oneliod af rﬁarﬁlfab'tmm@ahe alédamic 6#\2Ete

according to the enghogiraentngf004erFIpethis @ sertignahviewdtArdamiFtintie el ectronic
devi ce according to the prelimnary matter;

5 [ 0013] FIG3A is a sectional view depicting an
el ectroni c conponent nounting device according to an
enbodi nent, and FIG 3B is a plan view depicting the
el ectronic conponent nounting device according to
t he enbodi nent ;

10 [ 0014] FIG4A is a sectional view depicting
arrangenent of a stage of the electronic conponent
nmounting device in FIG 3A, and FIG 4B is a secti onal
view depicting a pulse heater provided to the stage
in Fl G 4A

15 [ 0015] FIG5 is a sectional view depicting a
structure of a mounting head of the electronic
conponent nounting device in Fl G 3A

[ 0016] FIG6 is a sectional view (#1) depicting a

met hod  of manufacturing an electronic device
20 conponent according to the enbodi nent;

[0017] FIG7 is a sectional view (#2) depicting

the nethod of manufacturing the electronic device
according to the enbodi nent;
[ 0018] FIG8 is a sectional view (#3) depicting
25 the nethod of manufacturing the electronic device
according to the enbodi nent;
[ 0019] FI GS.9A and 9B are sectional views (#4)
depicting the nethod of manufacturing the electronic
devi ce according to the enbodi nent;
30 [ 0020] FIG 10 is a sectional view (#5) depicting
the nethod of manufacturing the electronic device
according to the enbodi nent;

[ 0021] FIG 11 is a sectional view (#6) depicting

the nethod of manufacturing the electronic device
35 according to the enbodi nent;

[ 0022] FIG 12 is a sectional view (#7) depicting

the nethod of manufacturing the electronic device



the method of manufacturing the electronic device according to the embodiment; [0025]FIG.15 is a
sectional view (#10) depicting the method of manufacturing the electronic device 10according to
the embodiment; [0026]FIG.16 is a sectional view (#11) depicting the method of manufacturing the
electronic device according to the embodiment; and [0027]FIGS.17A to 17C are sectional views (#12)
15depicting the method of manufacturing the electronic dgvice according to the embodiment.
DESCRIPTION OF EMBODIMENTS [0028]Embodiments will be explained with 20reference to the
accompanying drawings hereinafter. [0029] Prior to the explanation of embodiments, the preliminary
matter to be set forth as a aasis wjll be explained hereunder. In the preliminary matter, the problem
caused in the case ¥t Q' 95 B%rélﬁﬂ/ 6?“%& Afdlare connected sequentially to a plane of a
sheet of lower subdti@@23] the solddriag il bé expltet heraaidey.i[@0BO{ASdepitted BIFIGILA, an
electronic 30 compoRent mOURE dgyicernsramiet tatheprelinHearyanateriemides asiAged 00
and a mounting he 00. An electric ting wire 120 made of an iron-chromium-aluminum-based
alloy, a nickel- chro%fgclér%-rb@s&ga c¢ , E)‘f%]e%ﬁaé?s ISg%rr]rghged in the stage 100 in the wound form,
and a heat % genea®QR24] virtue OF)(e@isléncé Hedingytiaesial af eRWMricitBiresteRotyh b
electric 6 heating wirad 2QrByHlod matter, tanwhele ofi therrjage ABO ieheated dnegrallgearidcibus a

work arranged on t'&%g??ﬁilﬂ\% cgg) bg ﬁgatgm% 8i ermined temperature. 5[0031]Also, a similar
de

electric heating wire IS pro in_ the_mounting head 200, and thus a work to be sucked to the
mounting head 200l &#4»] heateddt & pteddtemanctbehipeRdireVi ew (#10) depicting

the nethod of manufacturing the electronic device
10 according to the enbodi nent;

[ 0026] FIG 16 is a sectional view (#11) depicting

the nethod of manufacturing the electronic device

according to the enbodi nent; and

[ 0027] FIGS.17A to 17C are sectional views (#12)
15 depicting the nethod of manufacturing the electronic

devi ce according to the enbodi nent.

DESCRI PTI ON OF EMBODI MENTS

[ 0028] Enbodi mrents w Il be explained wth
20 reference to the acconpanyi ng draw ngs herei nafter.
[ 0029] Prior to the explanation of enbodinents,
the prelimnary matter to be set forth as a basis
will be explained hereunder. In the prelimnary
matter, the problem caused in the case that a
25 plurality of upper substrates are connected
sequentially to a plane of a sheet of |ower
substrate by the soldering wll be expl ai ned
her eunder .
[ 0030] As depicted in FIG 1A, an electronic
30 conmponent nount i ng devi ce accordi ng to t he
prelimnary matter includes a stage 100 and a
mounti ng head 200. An electric heating wre 120
made of an iron-chrom um al um num based alloy, a
ni ckel - chrom um based all oy, or the Ilike 1is
35 arranged in the stage 100 in the wound form and a

heat is generated by virtue of resistance heating by
passing an electric current through the electric



[0032]Then, as depicted in FIG.18, a lower 10 substrate 300 is arranged on the stage 100, and then
the lower substrate 300 is heated by passing an electric current through the electric heating wire 120.
At this time, a heating temperature of the lower substrate 300 is set to 200 00 or less at 15which solder
is not reflowed. [0033]As described later, since a plurality of upper substrates are connected
sequentially to a plane of the lower substrate 300 by the reflow soldering, this is because it prevents
that the 20solder electrodes of the upper substrate which is already mounted are reflowed again.
[0034]Then, as depicted in FIG.10, the other face of a first upper substrate 400 having solder
electrodes 420 to one face thereof, is s ed toulr:.g/ mountln head 200. Then L S} rhwn) is
coated onto the lo ‘?%ﬂ)&r%té’\édl(? a rso fl (nB rﬁ)vvﬁ?rs Hhted Jﬁ Q f

420 of the first upp&tadstrated4Do. (80338 abseduenty, egrariplcyed mﬂﬁda.zl\hué 3@ aligomknt is

executed such thatihe selgerle@ipdes 4o ogthgd'@st upper swasHatend00 gearenoedon g
connection eIectroderséaottsQP é fqth éowe rsg?s ée 300. Then, the mounting head 200 is

arranged on the lowerelbstratd 3 Wlt |ng a3 pressure [0036]Then, an electric current is
passed thréugh thel &18c3Ad heatlngA\}vﬁé’22(1&0f~°(hé""7| Aburfting Glebé QO@&ﬂﬁédﬂ%eVﬂrﬁ%pB&O

substrate 400 at abogt 280 /T llesd the moldeelectmaesi ng head 200, and thus a
work to be sucked to the nounting head 200 can be
heated at a predeterm ned tenperature.

[ 0032] Then, as depicted in FIG 1B, a |ower
10 substrate 300 is arranged on the stage 100, and then
the lower substrate 300 is heated by passing an
el ectric current through the electric heating wre
120. At this tinme, a heating tenperature of the
| ower substrate 300 is set to 200 °C or less at
15 whi ch sol der is not refl owed.
[ 0033] As described later, since a plurality of
upper substrates are connected sequentially to a
plane of the |ower substrate 300 by the reflow
soldering, this is because it prevents that the

20 sol der electrodes of the upper substrate which is
al ready nounted are refl owed again.
[ 0034] Then, as depicted in FIG 1C, the other

face of a first upper substrate 400 having sol der
el ectrodes 420 to one face thereof, is sucked to the
25 nmounti ng head 200. Then, flux (not shown) is coated
onto the |lower substrate 300, and also flux (not
shown) is coated onto the solder electrodes 420 of
the first upper substrate 400.
[ 0035] Subsequently, as depicted in FIG 2A the
30 al i gnment is executed such that the sol der
el ectrodes 420 of the first upper substrate 400 are
arranged on connection el ectrodes (not shown) of the
| oner substrate 300. Then, the nounting head 200 is
arranged on the |ower substrate 300 with applying a
35 pressure.
[ 0036] Then, an electric current is passed
through the electric heating wre 220 of the



420 of the first upper substrate 400 are reflowed. [0037]After this, the electric current supplied 5to the
electric heating wire 220 of the mounting head 200 is shut off. Then, the first upper substrate 400 is
cooled until the temperature becomes 200 00 or less by a natural radiation in the state that the first
upper substrate 400 is pressed 10by the mounting head 200. [0038]By this matter, the first upper
substrate 400 is electrically connected to connection eIecLlrodes (not shown) of the lower substrate 300
via the solder electrodes 420. 15[0039]Then, as depicted in FIG.28, the mounting head 200 is lifted
upward and is separated from the first upper substrate 400. Then, as depicted in FIG.20, according to
the similar method, a second upper sybstrate 400a sucked to the_ mounting head 200 20 is arranged
on the lower substrgf%%', 9% ?ﬁ%ﬁan é@@trik%url?&ﬂtis ﬁzf% eJ fh[}oct}gh RPEBCtAY é&trnﬁtvﬁre 220
of the mounting hedd200ab apothe reliBl hégting allétgnpeidige sidbder 288l @ @y thkaRatter,

the second upper sybgfraie 4pPreist 29 §@”ﬂ?: rto £apraqtign elegiodes @ot dfovewedthe lower
substrate 300 via t r electro 420..[0040]At this ti a temperature of the stage 100 is set to
200 00 or less so aleQ?)‘ér ent theﬂfg gfen Ia?thets%%eggggé()rde% 4%8 of t%étfirs% ld%r[))eﬂrl Stbstrate
400 which & already@notited &k e&fdwed aaat THis BédRisedr Qontd catdrese parHidH Mey
occur at the connedii@aghartaiipe spkler sleatrodesf420 of theTfirshypper Isgbstfate s35 4QPoleich is

already mounted agﬁ_{ﬁgque.cp[r%gaindfaﬁd thiu sufEcg'%qltéaliab[IJim qflthe qlﬁgrica{ %?@Efo%?y%?mt

be obtained. 8 [00 s described above, when t rst and second upper substrates 4 a are

connected to the lo/eF SiB%ra0. & tohperaiTe BYthe I YliRdtrat8d @ BPtol FHotddor less

whereas a state that the first upper substrate 400 is pressed
10 by the nmounti ng head 200.

[ 0038] By this matter, the first upper substrate

400 IS el ectrically connected to connection

el ectrodes (not shown) of the |ower substrate 300
via the sol der el ectrodes 420.

15 [ 0039] Then, as depicted in FIG 2B, the nounting
head 200 is lifted upward and is separated from the
first upper substrate 400. Then, as depicted in
FI G 2C, according to the simlar nethod, a second
upper substrate 400a sucked to the nounting head 200

20 is arranged on the | ower substrate 300, and then an
electric current is passed through the electric
heating wre 220 of the nounting head 200 to apply
the reflow heating at a tenperature of about 280 °C.
By this matter, the second upper substrate 400a is

25 connected to connection electrodes (not shown) of
the |lower substrate 300 via the solder electrodes
420.
[ 0040] At this tinme, a tenperature of the stage
100 is set to 200 °C or less so as to prevent the

30 event that the solder electrodes 420 of the first
upper substrate 400 which is already nounted are
refl owed again. This is because in sone cases

separation may occur at the connection part if the
sol der electrodes 420 of the first upper substrate

35 400 which is already nounted are refl owed again, and
thus sufficient reliability of the electrical
connection cannot be obtai ned.



5Stemperature of the first upper substrate 400 is set to about 280 C. [0042]Like this, at the time of the
reflow heating, it is in a state that a considerable temperature difference is caused between the
lower 10substrate 300 and the first and second upper substrates 400, 400a. Therefore, strong thermal
stress is generated between the lower substrate 300 and the first and second upper substrates 400,
400a due to a difference of thermal expansion. As the 15 result, such problems existed that warping
of the substrate is ready to occur, and that sufficient reliability of the electrical connection cannot be
obtained. [0043]Also, in the mounting head 200, the heat 20 is performed by passing continuously an
electric current thro electric heating wire 220. Therefore, it takes much, time when raising, a
temperature of the Eﬁ)%é?‘lﬁg head 2&%&8%%& gmﬁ?@ﬂ\ﬁ%atin grﬂpetrzg}ﬁre falna%f)ntr%ﬁ]i%g a
25temperature. Alsé esifdidthelfiigeandsebsid apes suidlrate 4206, 460£ar6 @ooled be@ nhtural
radiation, it takes mugh timgween SURRG thetseldgod\s agesirpaciupraplemefexisted thajjrgt times

concerned vyith the Sm%nsutfar,cé%rs arscﬁprf)lsor)%e%hanq gmszaradu;‘éono?fficliegscg i.s\}&](\;vé ; @84514] ghg
above-mentioned failure can be solved by Using the electroniC component mountma@ evice according
to the embédiment eRPRBEAhEFRINGr. (ERtbobiinies) JvREIFSUBALD #©€ 5480vikws 8&Jicting

an electronic compeerd bmunti?gdeVice according to an embodiment, and FIG.6 to FIG.170 are
sectional views 9 @ gﬁg a methoquflg@m{fﬂ@tgring elFﬂéoniF idﬁ%icecﬁccom%g to g}q oW
As depi iew | 3A
eat

embodiment. [0046]As cted in a sectional view Iin FIG.3A, ,
ating, 1t 1s 1n a state that a considerable
tenperature difference is caused between the | ower
10 substrate 300 and the first and second upper
substrates 400, 400a. Therefore, strong thernal

stress is generated between the |ower substrate 300
and the first and second upper substrates 400, 400a
due to a difference of thermal expansion. As the
15 result, such problens existed that warping of the
substrate is ready to occur, and that sufficient
reliability of the electrical connection cannot be

obt ai ned.

[ 0043] Also, in the nounting head 200, the heat
20 is performed by passing continuously an electric

current through the electric heating wre 220.

Therefore, it takes nuch tine when raising a

tenperature of the nounting head 200 up to a
predeterm ned heating tenperature and controlling a

25 tenperature. Also, since the first and second upper
substrates 400, 400a are <cooled by a natural
radiation, it takes nuch tine when curing the
sol der. As a result, such problens existed that
tact times concerned wth the manufacture are

30 prol onged and thus production efficiency is |ow
[ 0044] The above-nentioned failure can be solved

by using the electronic conmponent nounting device
according to the enbodi ment expl ai ned hereunder.
( Enbodi nent )
35 [ 0045] FIG3A to FIG5 are views depicting an
el ectroni c conponent nounting device according to an
enbodi mrent, and FIG 6 to FIG 17C are sectional views



an electronic component mounting device 1 of the 5 embodiment includes a case 10 that contains a
bottom case 10a, a sidewall case 10b, and a ceiling case 10c. Thus, a process chamber CH is formed
by these cases. [0047]By reference to a plan view of FIG.38 10 together, a supporting member 12 is
arranged on the bottom case 10a of the process chamber CH, and a stage 20 is provided on the
supporting member 12. The stage 20 includes a stage pogtion 20a, a stage portion 20b, and a stage
portion 20c. 15[0048]The stage 20 including the stage portions 20a to 20c may be provided such that
the stage 20 is divided every regions of the stage portions 20a to 20c, otherwise such that respective

regions of the stage,portions 20a to 20c are linked integrally. .20 Any stage mode may be used if a
plurality of stage poqg _scc,Ia'nrlﬂa d@fin&?&%ﬂ‘fi S ge g@'ﬁllfgq?ﬁ{elﬁd r (ﬂ‘rbluéqll gt%bé BBlltl‘ans
can be set arbitrarilfl eVhecstage 20 Idiongetted tdre dewd akit (BRshown), and can move in the
horizontald25directiPr@)Ig%g]e sfupp%inggmn@qeééézi ﬁQOég]Ewémqr%thmele\gprQWCicgnrppl@rgA, .
mounting device 1 includes a flux transfer he and a mounting head, 40 to.the ceiling ca c.A
large number of suc%%n 8(; SCJno éfﬁo%vn)"”78rré}lil;xcl)n%?alj{| %O V%Hpéyl %gan(é %}/\I/accgurrﬁl su@gon E?(]a%
formed at réspective i EhdBiitacks 6f tdasix &afsisenebd Johaid B Hoahiisy Redddd. TR flux

transfer head 30 anckibe Mo0atjng Aeasi 4kaveldonneatae ta @driveamd (ot gwwn) reppeciigely, and
can move in 35the y gcal di igp. [go '%'E%é%]e Elﬁﬁm‘f CQRp ngn?[rgg%iag gyvi@ehgag]gludes

a flux table 32 into which flux 32a Is put, over the supporting member 12 located to the side
direction of the stade®2¥ She flux table 32 is connected to a drive unit (not shown), and can move over

the supporting menpjii#04.2]in the horiByntal Stlieeatinn 0050 |MarepVarnthey elewtrooic cérhfdriziat

10 together, a supporting nmenber 12 is arranged on the
bottom case 10a of the process chanber CH, and a
stage 20 is provided on the supporting nenber 12.
The stage 20 includes a stage portion 20a, a stage
portion 20b, and a stage portion 20c.

15 [ 0048] The stage 20 including the stage portions
20a to 20c may be provided such that the stage 20 is
di vided every regions of the stage portions 20a to
20c, otherwi se such that respective regions of the
stage portions 20a to 20c are linked integrally.

20 Any stage node nmay be used if a plurality of stage
portions can be defined on the stage 20. Also, the
nunber of  plural stage portions can be set
arbitrarily. The stage 20 is connected to a drive
unit (not shown), and can nove in the horizontal

25 di rection on the supporting nmenber 12.
[ 0049] Further, the el ectronic conponent nounting
device 1 includes a flux transfer head 30 and a
nmounting head 40 to the ceiling case 10c. A large
nunber of suction ports (not shown) for fixing a

30 work by neans of vacuum suction are forned at
respective top end surfaces of the flux transfer
head 30 and the nmounting head 40. The flux transfer
head 30 and the nounting head 40 are connected to a
drive unit (not shown) respectively, and can nove in

35 the vertical direction.
[ 0050] Al so, the electronic conponent nounting
device 1 includes a flux table 32 into which flux



mounting device 1 Includes an alignment camera 34 to the ceiling case 10c, and also Includes an
alignment camera 36 on the supporting member 12.A first 10alignment mark of the work which is
arranged on the stage 20 is imaged by the alignment camera 34. [0052]Also, A second alignment
mark of the each work which is fixed to the flux transfer head 30 and the mounting head 40, is imaged
by the alignment 15 camera 36 respectively. The alignmﬁ(gt camera 36 is connected to a drive unit
(not shown), and can move over the supporting member 12 in the horizontal direction. [0053]In this
manner, the first alignment mark 20 of the work arranged on the stage 20 and the second alignment

mark of the work fi to the flux transfer head 30 or the maunting head 40 aerf;'srrfged res eitively.
0

Thus, alignment of Avork isobgrfonﬂg&{)aé or?ﬂﬂ@?@frﬁdd%g, #E 9rth fefif s dhe
stage 20 are decidéd) 00SuMNext itiesthi®no afd theenaindgghedl 40 offiee dlédtonicatdhonent

oy i s Sansis i e SEphtpeumacy g, paeao
prol\?ided in thlesz stag'%sgcl)grtieogn_\}%(?: g&é‘égéi%séaﬂgt Jrﬁ”e‘%’?,p[f%%gbl de heZ;Lftel,r@Z%J Wigcﬁﬁ}eegt% %gsglpulse
power supply 25 byt (VEfgi1iAB WI. 35[0055]Also similarly, a pulse heater 22b is provided in the stage
portion 20b of the stq@@@520. Then, the pulsbheatee22b istdosnectdtiotthe pilse 1d.qomeneupply 25
by awiring line W2 BUriher g device 1 includes an alignment canera 34 to
the ceiling case 10c, and al so includes an alignnent
canera 36 on the supporting nenber 12. A first
10 alignment mark of the work which is arranged on the
stage 20 is imaged by the alignnment canera 34.
[ 0052] Al so, A second alignnment mark of the each
work which is fixed to the flux transfer head 30 and
the nounting head 40, is imaged by the alignnment
15 canmera 36 respectively. The alignnment canera 36 is
connected to a drive unit (not shown), and can nobve
over the supporting nenmber 12 in the horizontal

di recti on.
[ 0053] In this manner, the first alignnent mark
20 of the work arranged on the stage 20 and the second

alignment mark of the wrk fixed to the flux
transfer head 30 or the nounting head 40 are imged

respectively. Thus, alignment of the work is

performed based on these images, thereby the
25 coordi nates of the stage 20 are deci ded.

[ 0054] Next, the stage 20 and the nounting head

40 of the electronic conponent nounting device 1 in

FIGS.3A and 3B will be explained in nore detail

her eunder . In FIG4A, the stage 20 in FIG3A is
30 depicted in an enlarged state. As depicted in

FI G 4A, a pulse heater 22a is provided in the stage
portion 20a of the stage 20. Then, the pul se heater
22a is connected to a pulse power supply 25 by a
wiring |ine W.

35 [ 0055] Also simlarly, a pulse heater 22b is
provided in the stage portion 20b of the stage 20.
Then, the pulse heater 22b is connected to the pul se



similarly, a pulse heater 22c is provided in the stage portion 20c of the stage 20. Then, the pulse
heater 22c is connected to the pulse power supply 25 5by a wiring line W3. [0056]As depicted in
FIG.48, the pulse heater 22a has such a structure that an electric heating plate 24 shaped like a flat
plate is covered with a ceramic portion 26 whose thermal conductivity is 10high.The wiring line W1 is
connected to the electric heating plate 24. [0057]The eleciqlc heating plate 24 of the pulse heater 22a
is formed of a metal such as tungsten, molybdenum, or the like, which has a high resistance 15 value
and generates easily a heat. Also, in the stage portions 20b, 20c, the pulse heaters 22b, 22c¢ have the

same structure as that of the [%ﬁlse heateé a respectiv Y\% [0058]The pulse heaters Zﬁa t(ﬁ rﬁ
provided in 20 the Q&\y@rpor 8@0& to 28¢ c3¥ betontfolidd Hdepéritfently. y this Aft ﬁﬁy one

portion out of the sla'gm'pbﬂlbhy 20ad0 70¢ 3@ b hedted paridly. (Bheprisw,iidedf coorsd that two
or more out of the SAGRYRO IS ta‘O@ﬁo 20¢ cayt b %@egmg@gnq@neoupwe[posg]ﬁg apgllyi@g the
pulse current to theheI%itréc heztaélgg p%ate Aﬁfrg ttga pylgeg wer st é/ 25 LIS PQ %%GLPZ risg the

temperature qU|ckIy uptoase empera ure, and aprecise pera dre con oI be
5 by a wiring line VB,
[ 0056] As depicted in FIG 4B, the pulse heater

22a has such a structure that an electric heating
plate 24 shaped |like a flat plate is covered with a
ceramc portion 26 whose thermal conductivity is

10 hi gh. The wiring line W is connected to the
el ectric heating plate 24.
[ 0057] The el ectric heating plate 24 of the pul se

heater 22a is formed of a netal such as tungsten,
nol ybdenum or the |ike, which has a high resistance
15 val ue and generates easily a heat. Also, in the
stage portions 20b, 20c, the pulse heaters 22b, 22c
have the sane structure as that of the pul se heater
22a respectively.
[ 0058] The pul se heaters 22a to 22c provided in
20 the stage portions 20a to 20c can be controlled
i ndependent|y. By this matter, any one portion out
of the stage portions 20a to 20c can be heated

partially. O herwise, it is of course that two or

nore out of the stage portions 20a to 20c can be
25 heat ed si nmul t aneously.

[ 0059] By applying the pulse current to the

electric heating plate 24 from the pulse power
supply 25, it is possible to rise the tenperature
quickly up to a set tenperature, and a precise

30 tenperature control be enable.
[ 0060] In the exanple in FIG 4A, one pul se heater
22a is provided in the stage portion 20a. In this

case, a plurality of pulse heaters nay be arranged

in the area of the stage portion 20a in a state that
35 those are separat ed.

[ 0061] By this matter, a desired area can al so be

heated partially in the planar area of the stage



[0060]In the example in FIG.4A, one pulse heater 22a is provided in the stage portion 20a.In this
case, a plurality of pulse heaters may be arranged in the area of the stage portion 20a in a state that
35those are separated. [0061]By this matter, a desired area can also be heated partially in the planar
area of the stage 12 portion 20a.Similarly, in the stage portions 20b, 20c, the pulse heater may be
arranged in a state that those are separated in the planar. grea thereof. [0062] Also, a plurality of
groove portions 23a 5 are formed on the surface of the stage portion 20a, and an air supply route 23b
is formed to be communicated with the bottom portions of the groove portions 23a respectively. An
inlet E of the air supi)if% raute 23p is provided to the bottom surfzﬁce 100f the stage, portion The air

supply route 23b is Adh8l a Q)‘?from h&% I@crl':l.YOObeb\lgo f tk%tﬁggfe FR) iJHsoﬂ)B, ; like the
stage portion 20a, tA@grootdportims Sa arehtherair BEplybeuteaz3mnwpien is icomraunidagddewith

15the bottom portigng &f there gEoye POsPaRER aMEe [DRRAIpisarmpeat@asiensheali28 is
Lo;\r/rilr?g on the stagf BB%IQTS 20a tongSCOA’\s tge B(—F%t  al itr,[a}r)sf%ﬁc shg?to%Sv glurr)nér}L{rﬁl Bﬁrédeéé‘%'\l)
5 are formed on the surface of the stage portion 20a,
and an air supply route 23b is fornmed to be
communi cated with the bottom portions of the groove

portions 23a respectively. An inlet E of the air
supply route 23b is provided to the bottom surface
10 of the stage portion 20a. The air supply route 23b

is branched away fromone inlet E.

[ 0063] Also in the stage portions 20b, 20c, like
the stage portion 20a, the groove portions 23a and
the air supply route 23b which is comunicated with

15 the bottom portions of these groove portions are
f or med.
[ 0064] Al so, a heat transfer sheet 28 is forned
on the stage portions 20a to 20c. As the heat
transfer sheet 28, aluminum nitride (A N having
20 hi gh thermal conductivity, or the like is used.
[ 0065] Then, a cooling conpressed air is supplied

to the groove portions 23a through the air supply
route 23b fromthe inlet E of the air supply route
23b on the bottom surface of the stage portion 20a.

25 The work is cooled via the heat transfer sheet 28 by
the conpressed air which is supplied to the groove
portions 23a. The <cooling conpressed air is

rel eased to the outside froma clearance between the

surface of the stage portion 20a and the heat
30 transfer sheet 28.

[ 0066] Like the above, in the electronic

conmponent nounting device 1 of the enbodinent, the

stage portions 20a to 20c includes the pul se heaters

22a to 22c independently respectively, and are
35 capable of applying a quick tenperature raising to

t he wor k.

[ 0067] Al so, the stage portions 20a to 20c of the



20high thermal conductivity, or the like is used. [0065] Then, a cooling compressed air is supplied to
the groove portions 23a through the air supply route 23b from the inlet E of the air supply route 23b on
the bottom surface of the stage portion 20a. 25 The work is cooled via the heat transfer sheet 28 by
the compressed air which is supplied to the groove portions 23a. The cooling compressed air is
released to the outside from a clearance between the surface of the stage portion 20a and the heat
30transfer sheet 28. [0066]Like the above, in the electronic component mounting device 1 of the
embodiment, the stage portions 20a to 20c includes the pulse heaters 22a to 22c independently

respectively, and are, 35capafle of. applying a quick temperature raisjng to the work. [QQ67]Also, the
stage portions 20a B f&:eof_t%g 153@) gBCg%ﬁnclthgs tiH &ir sﬁbﬁﬂf?_('é%teg 9, for su%%%/in of
compressed air and tgliny ) a1@ the Groowe pedioas R3and comalunitgtedatith thdair guesy eoute
23b independently rrepectygly, apdareipsapablardl APRiENe @ AwiFk soolingdo the worky [19163] For

example, in the case that the t erature of the st portion 20a is set to 100 00, then, the
temperature is raised Hg % 252% ,thi's IPedr% eergt%r%qfalis)(ng c%%%ag%éstrflofn%&,\)vithingaﬁ%ost H10

sec. On thécontrary ARaRd Easef thatRb Yérigeratufrlbake 6RQkIPdEIch@0RhE faeh Kown from 250
00 to 100 00, this t¢rop@8iure falling cafdre pesfoampdl withiniaimostid) sesaK¥69m&tG.5t the

mounting head 40 i is.depjcted,in a rge [0R~A icted ip E1G.5,a sjmpar
pulse heater 22x islg)é:) |£%ﬁaﬁ§m§ﬁﬁﬁg%e§jF ,gng)t IS ;l)u sne rﬁ%@%zrqz X i% %ﬁ)nnf?e%?e%@(??he

pulse power supply 5 bl B&lridd el WTRRE24 HEA tansfeRSR&H 28R mfied Q0N drithéike is
formed on the top dnelrquefaed of the maustimychea@n0.be perfornmed w thin al nost

10 10 sec. On the contrary, in the case that the
tenperature of the stage portion 20a is fallen down
from 250 °C to 100 °C, this tenperature falling can
be performed within al nost 20 sec.

[ 0069] In FIG5, the nounting head 40 in FIG 3A

15 is depicted in an enlarged fashion. As depicted in
FIG5, a simlar pulse heater 22x is provided in the
nmounting head 40, and this pulse heater 22x is
connected to the pulse power supply 25 by a wring
line W Al so, a heat transfer sheet 28a nade of

20 AIN, or the like is fornmed on the top end surface of
t he nounti ng head 40.
[ 0070] Here, in the above flux transfer head 30,

because no heat is applied to when the flux is

transferred, there is no necessity to provide the
25 pul se heater in the flux transfer head 30.

[ 0071] Next, a nethod of connecting a plurality

of el ectronic conponents sequentially to the

el ectroni c conponent structure by the soldering, by

means of wusing the electronic conmponent nounting

30 device 1 of the present enbodinent, wll be
expl ai ned her eunder.
[ 0072] As depicted in FIG 6, first, an electronic
conponent structure 2 is prepared. The el ectronic
conponent structure 2 has such a structure that
35 sem conductor chips 60 are nounted on a wring
substrate 50. In the wring substrate 50,

penetration electrodes TE are fornmed in an



[0070]Here, in the above flux transfer head 30, because no heat is applied to when the flux is
transferred, there is no necessity to provide the 25pulse heater in the flux transfer head 30.
[0071]Next, a method of connecting a plurality of electronic componentssequentially to the electronic
component structure by the soldering, by means of using the electronic component mounting 30device
1 of the present embodiment, will be explained hereundey. [0072]As depicted in FIG.6, first, an
electronic component structure 2 is prepared.The electronic component structure 2 has such a
structure that 35semiconductor chips 60 are mounted on a wiring substrate 50.In the wiring substrate
50, penetration electrodeslEare formedﬂin an 14 Insylating substrate 52 so as to g&enetrate to the

|

thickness direction tHPEBrFA BsuH atsﬁﬁétf‘ate ntay b8Forn8d HEHALS I&ibﬁeosuf)g}%te
made of a polyimidé fiing,}e1€ 8 a rigldl BsWistrate madbef e@fass epoxy Tesin, etcNPOVSrhawiring
layers connected myitipdly vigt the pepetrgiign efpstrodgrifeaye fefmedione a fl exi bl e
substrate made of a polyimde film etc. or a rigid
5 substrate made of a gl ass epoxy resin, etc.
[ 0073] The wiring |ayers connected nutually via
the penetration electrode TE are fornmed on both
surface sides of the insulating substrate 52
respectively, and connection electrodes CE of the
10 wiring |layers are depicted. As one exanple of the
connection electrode CE, as depicted in a fragnental
enlarged sectional view in FIG6, a |amnated
structure in which a solder layer 56 is forned on a
gold (Au) layer 54 by the plating is enpl oyed.
15 [ 0074] Then, bunp electrodes 62 of the
sem conductor chip 60 are flip-chip connected to the
connection electrodes CE on the upper surface side

of the wring substrate 50. Then, an underfill

resin 64 is filled into respective cl earances forned
20 under the sem conductor chips 60.

[ 0075] Then, as depicted in FIG 7, the electronic

conmponent structure 2 in FIG6 is arranged on the
heat transfer sheet 28 provided on the stage 20 of
the above-nentioned electronic conponent nounting
25 device 1. The el ectronic conponent structure 2 is
arranged to extend over the stage portion 20a to
20c. At this tinme, the pulse heaters 22a to 22c of
the stage portion 20a to 20c are set to a
tenperature at which the solder is not reflowed,
30 e.g., about 100 °C.
[ 0076] Subsequently, as depicted in FIG 8, an
el ectronic conponent 3a is fixed to the flux
transfer head 30 of the electronic conponent
nmounting device 1 in FIG 3A by neans of the vacuum
35 sucti on. In the electronic conponent 3a, wring
| ayers 72 which are fornmed on both surface sides of
an insulating substrate 70 are nutually connected



surface sides of the insulating substrate 52 respectively, and connection electrodes CE of the 10
wiring layers are depicted. As one example of the connection electrode CE, as depicted in a
fragmental enlarged sectional view in FIG.6, a laminated structure in which a solder layer 56 is formed
on a gold (Au) layer 54 by the plating is employed. 15 [0074] Then, bump electrodes 62 of the
semiconductor chip 60 are flip-chip connected to the con gction electrodes CE on the upper surface
side of the wiring substrate 50. Then, an underfill resin 64 is filled into respective clearances formed
20under the semiconductor chips 60. [0075]Then, as depicted in FIG.7, the electronic component
structure 2 in FIG.6 is arrarl?ed on the heat transferéheet 28({)rov' don Llﬁﬁ:gtage 20 of the

| |

above-mentioned eYdcfrorh gonﬁ%ﬂsﬁtrrﬂ(t)drﬂiﬂg % %_%(/irCQ € The%lectro . &mp@neﬁ%tﬂf&ure 2
is arranged to extelgd @@drtiggletag®Sportishap£ 2dd. kethistimd U pulsd hedtorsma to @Rc of
the stage portion 2@aiprRlstare get 9ar tesnpeypture e whigh tha goldes jeeal refrpwed30g. ge about
100 C. [0076]Subsequently, picted in.F1G.8, an electronic companent 3a is fixed tq the fl

transfer head 30 of(ﬁ[%)é’\@él}ectr%%g?c%(rén%onsén mouor?ting{e(!l%egvicé T3 ‘:ngﬂ%y r%lé{é)r%est cr)t% r(‘leva?':gum
35 suction.qn the eleR§BHE tbMBbNent 3a, wiring layers 72 which are formed on both surface sides of

an insulating substt[am_)W]are mut_ua]l},ecohae@ed)iS \ti_méwegjeeeitratmmi e_dectrgd@d:hémn, 3solder
electrode SE shapqgikern BUETP SiBHEEd an GNTHEN P! BIF VISRV SFHE? Aghadver

surface side of the insulating subs i ] ]
el ect r%des SE are provided, is fixed onto the flux

transfer head 30.

10 [ 0078] Then, the alignnment for transferring the
flux fromthe solder electrodes SE of the electronic
conponent 3a to the connection electrodes CE of the

el ectronic conponent structure 2, is perforned.
First, the alignnent mark of the electronic
15 conponent structure 2 on the stage portion 20a is

i maged by the alignnent canera 34 in FIG 3A Al so,
the alignment nmark of the electronic conmponent 3a
fixed to the flux transfer head 30 is imged by the
al i gnment canmera 36 in FI G 3A

20 [ 0079] Based on this, the aligned coordinates in
the electronic conponent structure 2 and the
el ectronic conponent 3a are detected. Then, the

stage 20 is placed to the position indicated by this
coor di nat es.

25 [ 0080] Then, as depicted in FIG9A the flux
table 32 in FIG3A is noved in the horizontal
direction, and then the solder electrodes SE of the
el ectronic conponent 3a fixed to the flux transfer
head 30 are pushed against the flux 32a in the fl ux

30 tabl e 32. By this matter, as depicted in FlIG 9B,
when the flux transfer head 30 is lifted up, the
flux 32a is transferred onto the solder electrodes
SE of the el ectronic conmponent 3a.

[ 0081] Then, as depicted in FIG 10, the sol der

35 el ectrodes SE of the electronic conponent 3a fixed
onto the flux transfer head 30 are arranged on the
connection electrodes CE of the el ectronic conponent



5respectively. [0077]The face of the electronic component 3a, which is opposite to the face on which
the solder electrodes SE are provided, is fixed onto the flux transfer head 30. 10[0078]Then, the
alignment for transferring the flux from the solder electrodes SE of the electronic component 3a to the
connection electrodes CE of the electronic component structure 2, is performed. First, the alignment
mark of the electronic 15 component structure 2 on the stage portion 20a is imaged by the alignment
camera 34 in FIG.3A. Also, the alignment mark of the electronic component 3a fixed to the flux transfer
head 30 is imaged by the alignment camera 36 in FIG.3A. 20[0079]Based on this, the aligned
coordinates in the eljctronic compgnent strtfl}(%ure 2 and the electronic omponené]i_%ra are detected.

i ]

Then, the stage 20¥ ISIH(?éoL‘trerh p(ﬁﬂioﬁ ic%‘ﬁe"i'jg(ﬁ/ tmgrcbbr%ma?e@a%[m5 I‘%ﬂp!iél Hé’l&cted in

FIG.9A, the flux tabie B2 @SEIG.3A is moved in the horizontal direction, and then the solder electrodes
SE of the electroni% guegnent 3a fixed & the fis rangéer feas] 3Q i@ pPUshepagamst thewiens2a in
the flux 30 table 32. By this matter, a icted in F1G. 9B, when I-he flux transfef he Q is§ d up,
the flux 32ais transfﬁ%{a oPn étf&eréaoli?(fgféqec I66Ss g}'lr:?oi %e?elle%c r%(r{lljicuc mp{jhgnﬁgaﬁféo % hen,

as depictedbin FIG.80NBé& 86lder 135 eldchBdes S d8he el@t@RlI @ARDNendBa fix@ll ontb fige flux
transfer head 30 arelagr@ngeshor the conmpentientelecBedes G of theagls ¢teaniecomponenttlie

truct 2onth i ' Iy . 8 1S ' | G.11,
hen the L nsley NG 30 L UG ot BOEY 308 S hareria 6 h CAoD) dloctoMEO LR he

electronic compone?ltt B dRfefred to the connection electrodes CE of the electronic component
structure 2. [0083]Ih @O8Blanner, tha flixh3Za intoroed to 1hadHdrexo tBRaolder dlestmelds S& of the

electronic gomponesygaAad e qanBedipnsctiges tF 8t Sectipnic geanonget siyRiuge 2.

4]The flux 32a has th h :
[0084]The flux 3 acg%oer{)erﬂ?erglat ANd the connection el ectrodes CE of the

el ectroni c conponent structure 2.

[ 0084] The flux 32a has the property that it
evaporates when this flux is heated at a tenperature
15 of about 120 °C to 150 °C. As a consequence, in the

present enbodi nent, by using the flux transfer head
30 having no heating neans, the flux 32a never
evaporates, and the flux 32a is mnmde to adhere
stably to both the solder electrodes SE of the

20 el ectronic conmponent 3a and t he connection
el ectrodes CE of the electronic conponent structure
2.
[ 0085] Here, the electronic conmponent nounting
device 1 does not necessarily have the flux transfer
25 head 30. The flux can be fornmed by other nethods
such as the spray coating, or the Ilike.
[ 0086] Then, as depicted in FIG 12, the flux

transfer head 30 is separated from the electronic
conponent 3a, and then the electronic conponent 3a
30 is fixed to the heat transfer sheet 28a of the
nounti ng head 40 by neans of the vacuum suction. At
this point of tinme, a tenperature of the pulse
heater 22x of the nmounting head 40 is set in advance
to about 100 °C such that the flux 32a adhered to
35 the sol der el ectrodes SE of the el ectronic conponent
3a does not evaporate.
[ 0087] Further, the alignnment for joining the



evaporates when this flux is heated at a temperature 15 of about 120 C to 150 C. As a consequence,
in the present embodiment, by using the flux transfer head 30 having no heating means, the flux 32a
never evaporates, and the flux 32a is made to adhere stably to both the solder electrodes SE of the

20 electronic component 3a and the connection electrodes CE of the electronic component structure 2.
[0085]Here, the electronic component mounting  device 1 does not necessarily have the flux transfer
25head 30.The flux can be formed by other methods such'as the spray coating, or the like.
[0086]Then, as depicted in FIG.12, the flux transfer head 30 is separated from the electronic

t 3a, and then the electroni t3a 30.s fixed tg the heat {r fht28 fth
mounting head 40 £ SERhOBY o GAIN! Slokord 2t HEL i of s (o Berhi?E of F ise.

heater 22x of the moAnMQIeHd 43as kst ipatiaicerd abdie 0alG guumenét thafilx 8da ddhered to
35the solder electredesF aiihe elegliriio senponest 3a,@eas ot evapogte. [R0§EIFughergthe

alignment for joinin g}e[ 17 %Ie(ét[%wrllc; (;(Ijer;r(]:?ro %C%tdstrgcture 2 and1 thiﬁiﬁgl{fm%%nggp%negh% I

performed. The ali ARent Marko com nent Stridtl stageé portion 204 is
imaged by the aligrinhépt 3@meraAase. 5 itiBe3sa N rRMIighmEl ntdrk bhBe eleebmieni C

component 3a is imagap Ok & al@amiest ¢anegre @6y FtGhaA dbasgdrmerthis cthmstage3® is placed
in the position |nd|c,s_\te§v$m the gg%qjcogﬁj qafﬁss [OO@iﬂél'hg@ é;iega@teql in [qualée@e i19

electronic componen xed to, the mounting ead 40 is arrange n the electronic component

structure 2 on the sta}fe RPEAH 264 Wltﬂ‘%ﬂpﬁ@hﬁ% Meb&lrt N8y ﬁ#H ARESH HRUHePeleBfodes SE
of the electronic cofnPOB&it 3a are arrangbenn thealbcontegetion eldctrade CEbGhé 2lectrbmie

componenfstructurg) % EUHRRY; 8 eERPFRIHERT thepulse hisater &2 X OhBe mAtng Beadds
raised to about 250% [0089611Atrt2en53@6 t'mef%éenéﬁ)eé%ttu'rr%%ﬁﬂe conponent structure
2 on the stage portion 20a, wth applying a
pressure. By this matter, the solder electrodes SE
of the electronic conponent 3a are arranged on the
15 connection electrode CE of the electronic conponent
structure 2. Further, a tenperature of the pulse
heater 22x of the nmounting head 40 is raised to
about 250 °C.
[ 0089] At the sane tinme, a tenperature of the
20 pul se heater 22a of the stage portion 20a is raised
from 100 °C to about 250 °C. It is possible to raise
the tenperature quickly from 100 °C to 250 °C within
about 10 sec by using the pul se heater.
[ 0090] In this way, the electronic conponent
25 structure 2 on the stage portion 20a and the
el ectronic conponent 3a are heated at the sane
refl ow tenperature. For expl anatory conveni ence, a
tenperature raised when the solder is reflowed,
e.g., about 250 °C, is terned the first tenperature.
30 [ 0091] Here, the reason why the reflow
tenperature in the present enbodinent can be set
| oner than the reflow tenperature in the nmethod in

the above-nentioned prelimnary matter wll be
expl ai ned hereunder. For exanple, +the reflow
35 tenperature in the nmethod in the prelimnary matter

is set to 280 °C, while a reflow tenperature in the
present enbodinent is set to 250 °C that is |ower



20 pulse heater 22a of the stage portion 20a is raised from 100 C to about 250 C. It is possible to raise
the temperature quickly from 100 C to 250 C within about 10 sec by using the pulse heater. [0090]In
this way, the electronic component 25 structure 2 on the stage portion 20a and the electronic
component 3a are heated at the same reflow temperature. For explanatory convenience, a
temperature raised when the solder is reflowed, e.g., aboyf 250 C, is termed the first temperature. 30
[0091] Here, the reason why the reflow temperature in the present embodiment can be set lower than
the reflow temperature in the method in the above-mentioned preliminary matter will be explained
hereunder. For exa%e t%eﬁ;c?flg 35 temperature in the method in the preliminary matter is set to
280 C, while a reflo ﬁ]p ure-in the present embodiment is set to 250 C that is lower 18 than 280
C. [0092]In the stedsOA%2E.2A of the bbové peelinsih&p natiat, whktZAirsd lippehsubsaaey/£00
fixed to the mountirgy kegdr09p gonpaeted o Swirclawertfeibstiaies300 ipyae reBoi Seatingea
temperature of the e 100 is set tq a temperature at which the s is not reflowed again, e.g.,
less than 200 C. Thjfﬁlgs, jl.l[e)%épgzr;u@re to the @‘686‘1%6%3 se?%a/ve?ﬁgan Iar%me %@qgrgykegraatutrg of
10the soldér electrdd¥® 42®P¥RMe FHEPPEAS SRR 400y [06938of Bfd re¥s0RafE hBEL gererated

from the electric heatimpwira e ef e mdvatisg heprl 2WDis iabsaybed todthe stagadéPat ur e
side.Therefore, 15,cilt[is PagArY{iQ get mqf&empgratH@tof lihngcPleBg f}f@ﬁizﬁo toa
' the solder

temperature that is redundantly higher than a meltl_Eg temperature o ectrodes '490,’e.g.,

280 C. [0094]0n thk &8 ftrah@dNthe8Rctrdric 20 EdRfporeht mEunfirfBRSAR! Ubfheiresehe
embodiment in FIGs, dgewdi@@ah de hetteddrwer bathaine @ppeebhd fogver sitps nathersamef

heating temperature oy thegy)lsglheates |28 ©Of thgdaoungng heagk 40 grglidhe qulggpeat@(p%?@fof the
stage 25portion ZOaQB%%SI]Aa%cgr%B%y, when the electronic component 3a fixed to the mounting head

40 is connected to th
[ 0093] For this reason, the heat generated from

the electric heating wire 220 of the nounting head
200 is absorbed to the stage 100 side. Therefore,
15 it is necessary to set the set tenperature of the
nmounting head 200 to a tenperature that S
redundantly higher than a nelting tenperature of the
sol der el ectrodes 420, e.g., 280 °C
[ 0094] On the contrary, in the electronic
20 conmponent nmounting device 1 of the present
enbodiment in FIG4, the work can be heated from
both the upper and |ower sides at the sane heating
tenperature by the pulse heater 22x of the nounting
head 40 and the pulse heater 22a of the stage
25 portion 20a.
[ 0095] Accordi ngly, when the el ectronic conponent
3a fixed to the nmounting head 40 is connected to the
el ectronic conponent structure 2 by the reflow
heati ng, the absorption of the heat is not generated
30 between the nmounting head 40 and the stage portion
20a. Therefore, wunlike the prelimnary matter,
there is no necessity to set the reflow tenperature
to the tenperature that is redundantly higher than a
nelting tenperature of the sol der. By this matter,
35 the electronic conponent 3a and the electronic
conmponent structure 2 can be connected by setting to
the tenperature near the nelting tenperature of the



electronic component structure 2 by the reflow heating, the absorption of the heat is not generated
30between the mounting head 40 and the stage portion 20a. Therefore, unlike the preliminary matter,
there is no necessity to set the reflow temperature to the temperature that is redundantly higher than a
melting temperature of the solder. By this matter, 35 the electronic component 3a and the electronic
component structure 2 can be connected by setting to thew;emperature near the melting temperature of
the 19 solder electrodes SE, e.g., the heating temperature of 250 C. [0096]As a result, a heat load
applied to the electronic components can be lessened rather than 5 the method in the preliminary
matter, and thus reliati:]li y of the electronic co nent can be improyed. Also, the set temperature can
be set lower than the éfﬁ%d ﬁTtﬂg thé?i ﬁarr;réﬁatt&: gherefBrFé, th}éeté%bglgtturr@ a5 e%p%rature
10falling time can befshdfené:. and thus production capacity can be improved. [0097]In this manner,

the solder electrod 50@@@1 the elecpgnig caraanent 3agand g Soldes tryaispio (EH-8)0f thee
connection electro eel %ét%r %1& %5 e&%c 8I|% clg){néjsrt}?gbhstra%tur?fg ag% reflgi)w?iagééjrsmq Wﬁnﬂux

transfer head 30, thé flux 32a can be adhered stably to both the solder eIr(]:-((e:trode of the electronic

component3a and tHtecorfRtiitelettfodet EX8 of PetdiddiioRRIomPBRbAEStruct @802 L [DOS8]BY
this matter, not only @leijeibinpicey be afiadeteagy by rengevirghare oxidefipogenarated an a svgace of

the joined metal, bqtﬁbﬁod/\\;g@bility oN@os:old?rHB a §Lg{acq<gﬁtb%pg{egrrgeta{:aqp be set

| ower than the nethod in the prelimnary natter.

Ther ef ore, t he tenperature rai si ng/ tenperature
10 falling time can be shortened, and thus production

capacity can be inproved.

[ 0097] In this manner, the solder electrodes SE

of the el ectronic conponent 3a and the solder |ayers
56 (FIG6) of the connection electrode CE of the
15 el ectronic conponent structure 2 are reflowed. By
using the flux transfer head 30, the flux 32a can be
adhered stably to both the sol der electrodes SE of
the electronic conmponent 3a and the connection
el ectrode CE of the electronic conmponent structure
20 2.
[ 0098] By this matter, not only the joining can
be nade easy by renoving an oxide film generated on
a surface of the joined netal, but also wettability
of the solder to a surface of the joined netal can

25 be pronot ed. As a result, the soldering can be
handl ed stably.
[ 0099] Then, the electric current which is passed

through both the pulse heater 22x of the nounting
head 40 and the pulse heater 22a of the stage

30 portion 20a is shut off. And, it is kept in such a
state that the electronic conponent 3a is pushed by
t he nounti ng head 40.

[ 0100] Under this condition, the conpressed air
is supplied to the groove portions 23a from the
35 inflet E of the air supply route 23b of the stage

portion 20a, so that the electronic conponent
structure 2 on the stage portion 20a is cooled to



25be promoted.As a result, the soldering can be handled stably. [0099]Then, the electric current which
is passed through both the pulse heater 22x of the mounting head 40 and the pulse heater 22a of the
stage 30 portion 20a is shut off. And, it is kept in such a state that the electronic component 3a is
pushed by the mounting head 40. [0100]Under this condition, the compressed air is supplied to the
groove portions 23a from the 35 inlet E of the air supply rqute 23b of the stage portion 20a, so that the
electronic component structure 2 on the stage portion 20a’is cooled to 20 100 00 or less via the heat
transfer sheet 28. Since the electronic component structure 2 is cooled by the compressed air, the

temperature can be gmckly allen fI‘OJT] 250 00 to 100 00 WiERin about 20 5S§C. 0101]Here, f%[
explanatory conve et t@rﬁpe afuie, e.\f]'.,a_LOOt ;T whi 5 1oWEARA e fird %er ﬁre, e.g.,

250 00 and at whicBithtcsolddres gdteetdwaii iS terMap amesdcoRd raciemperalure SWaee kittstage
portion 20a on whighythe reflow hegipg ssaipded igiset to the drst {esmesattieu ed., abgHt 23800,
both the stage portlﬁ]ﬂiZ(g)Eland fhaﬁ ?t%%e [P?rgcé? éﬁargée% '[80 t%)ae_c,(&pd teWIQFrr?tua{B’ & ﬁl&out

100 C. 15[0102]By this mattgr, as depicted in the solder provided Bhtiveen tHe alectrofiic
componentstructur€Land the electronic component 3a is cured. Thus, both components are

electrically connectp@ y@ithe solder eintrodestSir. 2 IABM NG like dng.eritle theeglectrdréc

tenperature, e.g., 100 °C, which is lower than the

first tenperature, e.g., 250 °C and at which the

solder is not reflowed 1is terned the second

10 t enper at ure. When the stage portion 20a on which

the reflow heating is applied is set to the first

tenperature, e.g., about 250 °C, both the stage

portion 20b and the stage portion 20c are set to the
second tenperature, e.g., about 100 °C

15 [0102] By this matter, as depicted in FIG 14, the

sol der provided between the electronic conponent

structure 2 and the electronic conponent 3a is

cur ed. Thus, both conponents are electrically
connected via the sol der el ectrodes SE.
20 [0103] By doing like this, both the electronic

conponent structure 2 and the electronic conponent
3a are heated by the sane tenperature at the tine of

refl ow heating. Therefore, thermal stress is hard
to occur due to a difference of thernmal expansion,
25 and thus it 1is prevented that warping of the
el ectronic conponent structure 2 is generated. By

this matter, the electronic conponent structure 2
and the electronic conponent 3a are electrically
connected nmutually with good reliability via the
30 sol der el ectrodes SE.
[ 0104] Al so, the electronic conponent structure 2
is heated by the pulse heater 22a of the stage
portion 20a and also the electronic conponent 3a is
heated by the pulse heater 22x of the nounting head
35 40. Therefore, not only the tenperature can be
qui ckly raised, but also the control of the
tenperature can be perforned with high precision.



component structure 2 and the electronic component 3a are heated by the same temperature at the
time of reflow heating. Therefore, thermal stress is hard to occur due to a difference of thermal
expansion, 25and thus it is prevented that warping of the electronic component structure 2 is
generated. By this matter, the electronic component structure 2 and the electronic component 3a are
electrically connected mutually with good reliability via thEISOsolder electrodes SE. [0104]Also, the
electronic component structure 2 is heated by the pulse héater 22a of the stage portion 20a and also
the electronic component 3a is heated by the pulse heater 22x of the mounting head 35 40.
Therefore, not only the perature can be quickly raised, but also the control gf the temperature can
be performed with ﬁi@ﬁﬁﬂcision. %‘ff(ﬂ’OS]%%@W a@r?th%cgjo r is'c%re%”ﬁ)f3 o] |¥g t‘ﬁ@p%lécﬂgnic
component structurel e @edtroniv confpompoEnictusd P daih be @uidkly cbelee bg @ig compressed

air. 5[0106]With the-ahRyEntimes reavifrst alite tinece{ienmerajuedRisipg aBd tesaperAjure fialiing

can be shortened. %So ?Séjétsiglgt tgP‘FS concerned with the manufacture can be shortened, and thus
production efficiency cah beimproved. 10[0107]As the solder electrodes SE of the electronic

component3a, prefePdf\Pine leadWddisdidg BT (SABSvErqAY)-b&sbaadoldehe ti me

tin(Sn)-silver(Ag)-copet(€nplersedaelder tini(Shrantimndy (Sejrpaseat aptder, oatheilikg isc dmused.
For example, in th S er elegirodes S formed af the -sil - d
solder, as the refloeﬁ%rr%tﬂraahﬁ%ﬁgﬁ'set toi{ﬁoe gmpi%ﬁ'rg thatqlsg}%tgheﬂh(rj‘r?gzz1¥§)rdjv€/ﬁ{cﬁ%§he

t
melting temperaturdof this &d18er, BRPBASS L YO D0 93 cbe shortened, an us

production efficiency can be inproved.

10 [0107] As the solder electrodes SE of the
el ectronic conponent 3a, preferably the |ead-free
solder is used. Tin (Sn)-silver (Ag)-based solder,
tin(Sn)-silver(Ag)- copper(Cu)-based sol der, tin
(Sn)-antinmony (Sb)-based solder, or the like is

15 used. For exanmple, in the case that the solder
el ectrodes SE are fornmed of the tin (Sn)-silver
(AgQ) - based solder, as the reflow tenperature, it is
set to the tenperature that is higher than 221 °C
which is the nelting tenperature of this solder, by

20 about 20 °C to 50 °C.
[0108] Here, as the preferred node, the stage
portions 20a to 20c include the pul se heaters 22a to
22c respectively. In this event, in the case that
the production efficiency is not regarded as the
25 I mportance, various heaters using the (general

el ectric heating wire, explained in the prelimnary
matter, can al so be used.
[0109] Then, as depicted in FIG 15, according to
the simlar nethod, an electronic conponent 3b is
30 fixed to the nmounting head 40, and then is aligned
to the electronic conmponent structure 2 on the stage
portion 20b. Then, the solder electrodes SE of the
el ectronic conponent 3b fixed to the nounting head
40 are arranged on the connection el ectrodes CE of
35 the electronic conponent structure 2 on the stage
portion 20b.
[0110] Further, according to the simlar nethod,



[0108]Here, as the preferred mode, the stage portions 20a to 20c include the pulse heaters 22a to 22¢
respectively.In this event, in the case that the production efficiency is not regarded as the 25
importance, various heaters using the general electric heating wire, explained in the preliminary
matter, can also be used. [0109]Then, as depicted in FIG.15, according to the similar method, an
electronic component 3b is 30 fixed to the mounting hea9240, and then is aligned to the electronic
component structure 2 on the stage portion 20b. Then, the solder electrodes SE of the electronic
component 3b fixed to the mounting head 40 are arranged on the connection electrodes CE of 35the
electronic component structure 2 on the stage portion %Ob. [Oélo Further, ccorﬂin to the similar
method, 22 a temp@raiﬁé@ﬁﬁéﬁplﬂr’sg h&tert onﬁeSS?ag %‘%“tﬁ)rn Zég’??s rd eéJ P@m 35686 to
250 C. At the samefxiiéd, iactampeiaturs of thie patbefheatsr 2200’ Getnounbifly Read 4@\s rhided from
tlhoo Ocl)dto 2|50 C. g%saﬂ?g m@tffﬁﬁ; bagh W@{?ﬁ&eéﬁt@%@oqzﬁ StEl?@‘ t@?:@@f%@aﬁoé‘ﬂpoﬁﬁfitkt %fandz

e solder layers 6) of the conpection electrodes o) electr, ane. ructure
are reflowed. [Olllﬁgfséderi%:lrjl (E:-d A v%?%e p% se hgeagearls %Seéti 1 trooéﬁc o(?g\gg;%g grgfiﬁo)ns Oa to
20c can befcontroll&Y indBp&nd@atly. €hereldpd, WHeRehs BleB®dni@offioheftes issRo@ited, BRly a
temperature of the pllee heatai 22bobthesteaget 3b and the solder layers 56

(FIG6) of the connection electrodes CE of the
el ectroni c conponent structure 2 are refl owed.

[0111] As descri bed above, the pulse heaters 22a
10 to 22c of the stage portions 20a to 20c can be
controll ed independently. Therefore, when the
el ectronic  conponent 3b is nounted, only a

tenperature of the pulse heater 22b of the stage
portion 20b can be raised up to 250 °C, but it can
15 be in a state that respective tenperatures of the
stage portion 20a and the stage portion 20c are set
to 100 °C.
[0112] By this matter, when the reflow heating is
applied to the electronic conponent structure 2 and
20 the electronic conponent 3b on the stage portion
20b, it can be avoided that the sol der el ectrodes SE
of the electronic conponent 3a which is already
nmounted are reflowed again. As a result,
reliability of the electrical connection between the
25 el ectroni c conponent 3a and the el ectronic conponent
structure 2 can be ensured.
[0113] Mor eover, according to the simlar nethod,
the electronic conponent structure 2 on the stage
portion 20b is cooled to about 100 °C by the
30 conpressed air.
[0114] By this matter, as depicted in FIG 16, the
sol der provided between the electronic conponent
structure 2 and the electronic conmponent 3b is

cur ed. Thus, both electronic conponents are
35 el ectrically connected via the sol der el ectrodes SE.
[0115] Then, simlarly as depicted in FIG 16,

according to the simlar nethod, the electronic



portion 20b can be raised up to 250 00, but it can 15 be in a state that respective temperatures of the
stage portion 20a and the stage portion 20c are set to 100 C. [0112]By this matter, when the reflow
heating is applied to the electronic component structure 2 and 20 the electronic component 3b on the
stage portion 20b, it can be avoided that the solder electrodes SE of the electronic component 3a
which is already mounted are reflowed again. As a result2§eliability of the electrical connection
between the 25electronic component 3a and the electronic component structure 2 can be ensured.
[0113]Moreover, according to the similar method, the electronic component structure 2 on the stage
portion 20b is cooled to about 100,00 bi the, 30compressed air. [0114 FBe?/ this matte %?Pdepicte in
ectro

FIG.16, the solder &8%8@8%6 f th %Ie_&frmgc&rﬁpohgﬁts t fgnohtﬂ@ I’ nid"n
component 3b is cur&& Thud|bognareatonicicomp@esntoamestelecttibaly,conrdebed viaahe eslider
electrodes SE. [0LFBeR GHRAIGES dgpictechis FIS B iacenlia lodfipsielit medbodaine
electronic 23 compgnent 3¢ is fixed to t ountin , and the ali nt is;perfoemed, then,
the solder electrodegsl? Eelgéé%_elgcgron% g)mgéﬁ(g'n%%?: Ia(r)enarrgciujge(ef]I cl)ln% %%:on?gctio%?eleitpoedes
CE of the Selectror® @&pbgdMRhEstrue@rP2RAMke stadd péitieh 8oc.2 on  the stage

portion 20c.

[0116] Further, according to the simlar nethod,

a tenperature of the pulse heater 22c of the stage

portion 20c is raised from 100 °C to 250 °C. At the

10 same tine, a tenperature of the pul se heater 22x of
the nounting head 40 is also raised from 100 °C to
250 °C
[0117] By this matter, the solder electrodes SE
of the el ectronic conponent 3c and the solder |ayers
15 56 (FG 6) of the connection electrodes CE of the

el ectronic conponent structure 2 are reflowed.
Further, according to the simlar nethod, the
el ectronic conponent structure 2 on the stage
portion 20c is cooled such that the tenperature

20 becones 100 °C or | ess by the conpressed air.
[0118] By this mtter, the solder provided
bet ween the el ectronic conponent structure 2 and the
el ectronic conmponent 3c is cured. Thus, both
el ectroni c conponents are electrically connected via
25 t he sol der el ectrodes SE.
[0119] When the electronic conponent 3c is
nmounted as well, only the stage portion 20c is

heated to 250 °C by the pul se heater 22c, whereas it
can be in a state that respective tenperatures of
30 the stage portions 20a, 20b are set to 100 °C
Accordingly, when the reflow heating is applied to
the el ectronic conponent 3c, it can be avoided that
the sol der el ectrodes SE of the electronic
conponents 3a, 3b which are already nounted are
35 refl owed agai n.
[ 0120] After this, as depicted in FIG 17A, the
nmounting head 40 is separated from the electronic



[0116]Further, according to the similar method, a temperature of the pulse heater 22c of the stage
portion 20c is raised from 100 C to 250 C. At the 10 same time, a temperature of the pulse heater 22x
of the mounting head 40 is also raised from 100 C to 250 C. [0117]By this matter, the solder
electrodes SE of the electronic component 3c and the solder layers 15 56 (FG.6) of the connection
electrodes CE of the electronic component structure 2 arg reflowed. Further, according to the similar
method, the electronic component structure 2 on the stage portion 20c is cooled such that the
temperature 20becomes 100 C or less by the compressed air. [0118] By this matter, the solder
provided between the electronic component structure 2 and the electronic component 3c js cured.

R Kokl Eer 4

Thus, both electron?comb%@hts ffe e%@ﬁjicé ye&)nﬂeét&?g He' Sotder @¥ctro T
[0119]When the eldcfrondodiiporidhe3cad eolntetias welp BpgnedsiageIrtidr0203 & hedted to

250 C by the p;loseé;%a@kaac, Wﬁer%ﬁ%itA@r&(? ilnlcﬁﬁt%te ﬂtﬁ\ﬁﬁ%@éﬁwe iﬁmi_ﬂﬁfﬁ%ﬂf_ﬁ% op ?F]Q ghe
stage portions 20a, are get t . Agcordingly n the reflg ting is app t
electronic compone%{f‘ gr:,li caan b?e}agvgqldeé (h%t t_h(%g1 38 deFe e éé:t(r:odegmé@cﬁIé;]genglectr%ﬁ%ﬁgolm%%nents
3a, 3b which are alf@¥y GeuhtddCark BEreddivel @gain. [0120]After this, as depicted in FIG.17A, the

mounting head 40 ig@¢pdrpted fronTthe i@|ectagnicdiipiamEndent 3c, —ING. tharBa stacked @lectignic

ber 4 in which lectragy t 3¢ t -electroni
Struture 215 carg fop e Sectos Coareat mol g SHSEE 10 06 ouggee ces

etween the electronic conponent structure 2 and the
el ectronic conponents 3a to 3c, and clearances

10 bet ween | at er al di rection of the electronic
conponents 3a to 3c.
[0122] Then, as depicted in FIG 17C, respective

regi ons between the electronic conponents 3a to 3c
of the stacked electronic nenber 4 in FIG17B are

15 cut from an upper surface of the sealing resin 80 to
the electronic conponent structure 2. The upper
surface of the sealing resin 80 is a face opposite
to a face which contacts the wiring substrate 52.
Thus, individual stacked electronic devices 5 are

20 obt ai ned. Anot her electronic conponent nay be
further stacked on the electronic conponent 3a of
t he stacked el ectronic device 5.

[0123] As explained above, by wusing the
el ectronic conponent nounting device 1 of the
25 present enbodi nent, respective tenperatures of the

stage portions 20a to 20c can be controlled
i ndependent | y. Accordingly, the reflow heating can
be applied to the electronic conponent 3b in a state
that the tenperature of the electronic conmponent 3a

30 which is already nmounted is fallen to the
tenperature at which the solder is not refl owed.
[ 0124] Accordingly, not only the nounting head 40

but also the stage portion 20b can be set to the
tenperature of the reflow heating. By this matter,
35 the electronic conponent structure 2 and the
el ectroni c conponent 3b can be connected nutually by
applying the refl ow heating at the sane tenperature.



[0121]Then, as depicted in FIG.178, a sealing resin 80 is filled into respective clearances between the
electronic component structure 2 and the electronic components 3a to 3c, and clearances
10betweenlateraldirectionoftheelectronic components 3a to 3c. [0122]Then, as depicted in FIG.170,
respective regions between the electronic components 3a to 3c of the stacked electronic member 4
in FIG.178 are 15cut from an upper surface of the sealing resin 80 to the electronic component
structure 2. The upper surface of the sealing resin 80 is a face opposite to a face which contacts the
wiring substrate 52. Thus, individual stacked electronic devices 5 are 20 obtained. Another electronic

component may be_fur, stacked gn the electronic component 3a of the stacked glectronic device 5.
[0123]As explained[m%g,] by usinggtr"lg @e@&ica&w&)’nerﬂ n]fo%m?l‘?gr gl 'teﬁuit 925%}8§ent

embodiment, respecaus@thpahtureef tiid seageqiortiosSPERCiol 20€ carbntormdlledan be
independently. Accardingly: sheigflow Reatipgesan be ppelied tethe@lgcanie compenrgib ARt 2
state that the temperature of the electronic onent 3a 30which js alread unged is fallgn to the
temperature at Whi§1fi'[}>hlé%sgHj'ggis?ofgl reﬁov(\flce}gé.pgffﬁiéc%pdiﬁglﬁ %@égﬁg ﬂg;gmrgfntiﬁé hegacd 40 but
also the stdyge portibR@08 RYn bet RE{IME tefipbRESre SUBe réMwhBEtingli Byf BIsan&eer, oS5 the

electronic componern etrugilire @qalrise etecirenihernipanentcieean, besgodnedies miitualkyalpy
applying the reflow hgating & e Saine ARPeraiFDicRdO1ePI IR the GBAYS A IEMRRIAFS .

difference ) )
By this matter, the electronic conponent structure 2
and the electronic conponents 3a to 3c are
10 el ectrically connect ed mut ual |y W th good
reliability.
[0126] Al so, the stage portions 20a to 20c and
the mounting head 40 are heated by the pul se heater
respectively, thereby the tenperature can be quickly
15 raised and the tenperature can be controlled wth
hi gh preci sion. Al so, when the stage portions 20a
to 20c are cooled, those can be quickly cooled by
the conpressed air.
[0127] By this nmatter, since tinmes when raising
20 the tenperature and falling the tenperature can be
shortened, the tact tinmes concerned wth the
manuf acture can be shortened, and  production
efficiency can be inproved.
[0128] Al so, by using the flux transfer head 30
25 at a normal tenperature, the flux is adhered onto
the electronic conponents 3a to 3c and the
el ectronic conmponent structure 2. Wher eby,
evaporation of the flux can be prevented, and the
flux can be forned stably.
30 (G her Modes)

[0129] In the above enbodi nent, the node in which
the sol der el ectrodes SE of the electronic
conponents 3a to 3c are connected in sequence to the
connection electrodes CE of the el ectronic conponent
35 structure 2 by the solder joining, is explained.
Besides this node, out of the electrode of the
el ectroni c conponent structure and the el ectrode of



caused at the time of respective mounting can be eliminatedbetweentheelectroniccomponent structure
2 and the electronic components 3a to 3c. 5 Thereby, thermal stress due to the difference of thermal
expansion is hard to occur, and thus it can be prevented that warping of the substrate occurs. By this
matter, the electronic component structure 2 and the electronic components 3a to 3c are
10electricallyconnectedmutuallywithgood reliability. [0126]Also, the stage portions 20a to 20c and

the mounting head 40 are heated by the pulse heater respectively, thereby the temperature can be
quickly 15raised and the temperature can be controlled with high precision. Also, when the stage
portions 20a to 20c, are cooled, those can be quickly cooled by the compressed air. [0127]By this
matter, since times\wHen r&i ﬁwﬁt f(?fﬁ'ectemﬁwgﬁﬂé faIIinBQf?e te p%?ét[u%at%n ort8ffed, the
tact times concernddowitfethe mdnufactuig@aladl be( Noytened, eddppstRictiamdfficiehey cat ber

improved. [0128]A|@’@Ut%6'@éhﬁﬁ'yx tensferrhead 39f 2aat & ﬁeﬁm@htqmwgra@r%é*ﬁe Bérels
adhered onto the e BL.[%T compone(lhs 3?m %c apggge eI%ctror}lce%?me\ﬁ)nﬁtcs)ﬁr}{gur? leh reby,
the flu & Qt)ly. (

evaporation of the flux can'be prevented, and flux™cah be formed sta hetr Mo es)!‘f 29]In

the above émbodinfdreahé B#RS in ¥hichdB8soldEreldc@ode&SEof the elddi®nicelorfioneisBa to
3c are connected ircegnpieneato the coanagtien eledtrades GH efdhe eleictronjo npopentnt &5

structure 2 by the se[siﬁ @ iréqj i%?(%%jg; Bgfsid{aﬁ éhi%mopﬁ, ?Lgioﬁfhﬁgelectrode of the electronic
de of 26 '

component structure anlg the electr

eo . :
[0131] Simlarly in this case, when the
el ectronic conponent is nounted on the stage
10 portion, the tenperature of the stage portion on

which the electronic conmponent is already nounted
can also be set to the tenperature at which the
i ndi um el ectrodes are not reflowed. By this nmatter,

such a situation can be avoided that the indium

15 el ectrodes of the electronic conponent which is
al ready nounted are refl owed again.
[0132] Al so, in the above enbodinent, the wring
substrate on which the sem conductor chip is nounted
IS illustrated as t he el ectronic conmponent
20 structure, and the wiring substrate is illustrated

as the electronic conponent which is nounted
t her eon. Besides this nopde, various conmponents can
be used as the electronic conponent structure and
the el ectroni c conponent.

25 [ 0133] For exanple, the sem conductor wafer such
as the silicon wafer on which various elenents are
formed, and the like nay be used as the electronic
conponent structure, and the sem conductor chip or
the wring substrate my be nounted as the

30 el ectroni c conponent thereon. In this event, the
sem conductor wafer is cut individually finally,
t hus the stacked sem conductor devices are obtained.
[ 0134] Al'l exanples and conditional |anguage
recited herein are intended for pedagogical purpose

35 to aid the reader in understanding the invention and
the concepts contributed by the inventor to
furthering the art, and are to be construed as being



the electronic component, one electrode may be formed of a gold (Au) electrode and the other
electrode may be formed of an indium (In) electrode. [0130] In this case, by reflowing the indium 5
electrodes at 480 00 to 500 00, the electronic component structure and the electronic component are
connected by means of the Au-In joining. [0131]Similarly in this case, when the electronic component
is mounted on the stage 10 portion, the temperature of tQ? stage portion on which the electronic
component is already mounted can also be set to the temperature at which the indium electrodes are
not reflowed. By this matter, such a situation can be avoided that the indium 15 electrodes of the
electronic component which is already mounted are reflowed again. ElSﬁ]ﬁ{gol, i'nythe above

embodiment, the wiinb&8Htraté b %'tﬂ@s_erhﬂontﬁf&ftj? chipR$ flo recit ed
isillustratedastheel&xt@Aztesponadt 2Mstelictureend tiOWirittpabsttdie is diugaated akitioan

electronic componegft whight 5 neouaiRsl 8sreph BeREeSIHiscNPde; ARTIQHS COBIPANRIYS ¢a) e used

as the electronic component structure and the electronic component.. 2 [0133(]_}For example, I-ﬁ
semiconductor Waférrg%v& 2 th%e)?siligoﬁrllewa?eurso%ﬁ/\llf?fgﬂ \f/:a}/rioua'sﬁgerrller}] Shre B#n:[lé/d,naar?d tr:Ee fke may

be used asithe eledtidYiRtHonfonent ArtiktategBnd he semRediu® hipdr tidRiriRy Sdtte
may be mounted as fheedd eeatrdnsp/eompeaent thesean. beltisienentighaisemicondusthowhigr is

cut individually fina%ye thus éﬁ\ﬁd;échgg aamiconadﬁ%tpr devig?feare oQ}gipF%é[glM] @h@ﬁ%gges and

conditional language recited herein are intended for pedagogical purpose to aid the reader in
understanding the m¥&Rioh EE 1 SoncBME cAthisiad b iR iRRMtH (PRIrtnRAG teARRd are
to be construed as Weinho2iz withepalinitatign fa suth specifispliy retitedrestarsglep andéontitiens,
nor does thyg organizatjihefiyigh examples in the specification relates to a showing of the superiority
and interiority of the 5 invention. Although the embodiments of the present invention have been
described in detall, it should be understood that the various changes, substitutions, and alterations
could be made hereto without departing from the spirit and scope of the 10invention. 28



What is claimed is: 1. An electronic component mounting device, comprising: a stage in
which a plurality of stage portions 5are defined; a first heater provided in the plurality of stage
portions respectively, and which can be controlled Independently; a mounting head arranged
over the stage; and 10a second heater provided in the mounting head. 2. An electronic
component mounting device according to claim 1, whereir,each of the first heater and the second
heater is a pulse heater. 3. An electronic component mounting device 15according to claim
1, further comprising: a flux transfer head for transferring flux to an electronic component. 4.
An electronic compgpent mountipg device according to claim 1, wherein a groove portion 20 formed
to a surface of the 8& ahFaff [;%'s ;ay kolte which is communicated with a bottom part of the
groove portion are providedlindependeitig i therplwralily@iprge portiomeussdcedvelgdevi ce, 5.
An electronic compgp@Rfrainkgg device 25according to claim 1, further comprising: a first

alignment camera imaging an alignment mark of an electronic ¢ onery structure arranged over the
stage; and a secondg aljgrh%é%t c'a'r}}e@?mcjgin% aélpal‘lligﬁrﬂ;}rﬁy%?:”l}arég@ ﬁ]geléﬁrro%%é% RS
componentixed to@h& nfdehiiktEssad. 6. A method of manufacturing an electronic device,

comprising: prepaging arr glectrpeiaicempopeoiindetting n the plurality of
stage portions respectively, and which can be
control |l ed i ndependently;

a nmounting head arranged over the stage; and

10 a second heater provided in the nounting head.

2. An electronic conmponent nounting device
according to claim 1, wherein each of the first
heater and the second heater is a pul se heater.

3. An electronic conmponent nounting device

15 according to claiml1, further conprising:

a flux transfer head for transferring flux to
an el ectroni c conponent.

4. An electronic conponent nounting device
according to claim 1, wherein a groove portion

20 formed to a surface of the stage and an air supply
route which is comunicated with a bottom part of
the groove portion are provided independently in the
plurality of stage portions respectively.

5. An electronic conmponent nounting device

25 according to claim1l1, further conprising:

a first alignnent canera inmging an alignnment
mark of an electronic conponent structure arranged
over the stage; and

a second alignnment canera imging an alignnment

30 mark of an electronic conponent fixed to the
nount i ng head.

6. A nethod of manufacturing an electronic
devi ce, conpri sing:

preparing an electronic conmponent nounting

35 devi ce whi ch incl udes:

a stage in which a plurality of stage
portions are defined,



35device which includes: a stage in which a plurality of stage portions are defined; 29

a first heater provided in the plurality of stage portions respectively, and which can be controlled
independently; a mounting head arranged over the stage; 5and. a second heater provided in the
mounting head; arranging an electronic component structure on the stage, and fixing a first
electronic component 10to the mounting head; arranging the first electronic component fixed to
the mounting head, on the electronic component structure on a first stage portion; heating the
electronic component structure and 15 the first electronic component by the first heater of the first

stage portion and the second heater qf.the moynting head at a first temperature, and then coqling to a
second temperature which is lowef th rll_'fﬁ?etfirgP &ﬁﬁérat@fe?%' (a)%aeclt Bn gl@&roﬁé uf fgthé y
electronic componedit strat@gean anteleaidderot sefirbi sl€dtionic asrdpondnitch  egpardifg the
mounting head frorg gt firafl gle@ronisaavanenent ryd then fixing a second electronic component to

the mou_ntlng head; 25arranging thée slefg%nncci} ?Iﬁ trong cam%?negﬁaée&l 'F%{/h?? rmc%quténg Sh[eggneon the
electronic component structure on'a second stage portion; an heating the electronic component
structure afRd the s@hd electronic component by the first heater 30 of the second stage portion and

the second heater of the mountingahege @bthe fitsé tenareratureyvin deslate thattehiemperahtre nfthe
first stage portion ig,3ef fo the second temperature which is lower than the first temperature, and then

cooling to the 35second temperature which is lower than the first
arrangi ng an el ectronic conponent structure on

the stage, and fixing a first electronic conponent
10 to the nounting head;
arranging the first electronic conmponent fixed
to the mounting head, on the electronic conponent
structure on a first stage portion;
heati ng the el ectronic conponent structure and

15 the first electronic conponent by the first heater
of the first stage portion and the second heater of
the mounting head at a first tenperature, and then
cooling to a second tenperature which is |ower than
the first tenperature, to connect an electrode of

20 the electronic conponent structure and an el ectrode
of the first electronic conponent;

separating the nounting head from the first
el ectronic conponent, and then fixing a second
el ectroni c conmponent to the nounting head;

25 arrangi ng the second el ectronic conponent fixed
to the nmounting head, on the electronic conponent
structure on a second stage portion; and

heating the el ectronic conponent structure and
the second el ectronic conponent by the first heater

30 of the second stage portion and the second heater of
the nounting head at the first tenperature, in a
state that a tenperature of the first stage portion
is set to the second tenperature which is |ower than
the first tenperature, and then cooling to the

35 second tenperature which is lower than the first
t enper at ur e, to connect an electrode of the
el ectronic conponent structure and an el ectrode of



temperature,to connect an electrode of the electronic component structure and an electrode of 30 the
second electronic component,. 7. A method of manufacturing an electronic device, according to
claim 6, wherein each of the first heater and the second heater is a pulse 5heater. 8. A method of
manufacturing an electronic device, according to claim 6, wherein the electronic component structure
and the first and second electronic component are conne&ljed via solder, 10 the first temperature is a
reflow temperature of the solder, and the second temperature is not a reflow temperature of the
solder. 9. A method of manufacturing an electronic 15 device, according to claim 6, wherein the
cooling to the seconiltﬁem eratug which js lower than the first temperature, includes, a groove
f

portion formed on d ace oP K s‘?égfe%r(%b%ir%%ﬂﬂ@'?&% which is communicated 20 with a
bottom part of the groove pértionfare eddd inBéperitRAtY as teshetiiye tAB staequirticiiziof the
stage, and _ the G@Q‘i”@_é$ p%@ﬂﬁ?@ pY]QPPﬂW‘Q@I“éTQW tb?_ ai_(/\ﬁ&péﬁ rﬁUt_@-a@io-o"F m@th_@d of
manufacturing an egelclgrgﬁlc dﬁglgF,e?ccogd prY toEcA%r.n % V\(/:heﬁ(an nP,]t@gtaérrang%m th% ele 'gf)ry%
component structure onthe stagé and the fixing thefirst'electronic component {o the mounting head,
30the electPonic coh@@h@ﬁt-mounting device includes a flux transfer head, before fixing the first
electronic component to thmouAtingrbedrb dixingfthe fesh afeatonie compoaent tektect r oni ¢

device, according to claim6, wherein the electronic
conmponent  structure and the first and second
el ectroni c conponent are connected via sol der,

10 the first tenperature is a reflow tenperature
of the sol der, and

the second tenperature is not a reflow
tenperature of the sol der
9. A nethod of manufacturing an electronic

15 devi ce, according to claim®6, wherein the cooling to
the second tenperature which is |lower than the first
tenperature, includes,

a groove portion fornmed on a surface of the
stage and the air supply route which is comrunicated

20 with a bottom part of the groove portion are
provi ded independently on respective the stage
portions of the stage, and

the cooling is performed by applying air from
the air supply route.

25 10. A nethod of manufacturing an electronic
device, according to <claim 6, wherein in the
arrangi ng the electronic conponent structure on the
stage and the fixing the first electronic conponent
to the nounting head,

30 the electronic conponent nounting device
i ncludes a flux transfer head,

before fixing the first electronic conmponent to
t he nounti ng head,
fixing the first electronic conponent to the

35 flux transfer head, then making the flux adhere to
the electrode of the first electronic conponent, and
then transferring the flux by pushing the el ectrode



35 flux transfer head, then making the flux adhere to the electrode of the first electronic component,
and then transferring the flux by pushing the electrode 31 of the first electronic component to the
electrode of the electronic component structure.

31

of the first electronic conponent to the electrode
of the electronic conmponent structure.





