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. i s scavenged. Then, the second hernetically closed chanber of the fluid 30

material filling section shifts on the substrate surface so as to arrive on
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material. According to the first fluid material filling apparatus, it is
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. yacuum |l evel , it beconmes possible to prevent the fluid material from
deteriorating and al so prevent the air or gas fromentering in the hole.
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| osed chanbers at a relatively slow speed. On the other hand, during the
luid material refilling operation, the hole is alnost filled with the
luid material and therefore stabilizing or adjusting the filling anount of
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.controls a shifting direction of the shifting neans so that the first to
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her met i cablqseﬂEclrcdmbenjandnamfes tlha firsthand sbscomchhermatltaﬂy clasad chambeasount
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cl osed cha ection [ocatedat a 30 trai |ng
si de of thmtehat mtbethaﬁtolca’dalvynglbosad)m;aﬁmﬂed vath the fluidindatentadri al filling

d | dth he f
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scavengi ng section at nmoment each hole relocates In sec
her2®t i cak:hanﬁemiechtedamﬂwleaﬁnreg sided fithetskeondihedmdticalylosexbohamber t i on

is substatlan}é* uivalent ta the 5.atnps rlc ressur Accorﬁi tothe
second f| Rt Of sFianpiagBe ainor o tram s BoTzb HowRgEL he!
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cl osed cha er o rst scavengi ng section oca at atrailing sid
of the thheclml&elcaﬁylodm‘tdd/CMmbedhmﬁdImtmni of srecKingithe fatidmatierfal but 0§ 10

section to a four ressurl ed con ich.is | i eved . t.han_th
second ho?e ”lthe bid materiaf may pee 'St anhc\?f% surface. To avmcfd this, a fluid
30 material refilling operation is performed under the condition that the first

hermetically closed chamber is kept at a moderate level substantially equivalent
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depressurized condition. This nakes it possible to prevent the fluid
material in each hole from being sucked out of the hole by the first
scavengi ng section at the nonent each hole relocates in the first
-hernmetically closed chanber. Preferably, the fourth depressurized condition

is substantially equivalent to the 15 atnospheric_press re To acconplish
t he above '@He BHREFPRNGPERSSYEScERYS, 1f Escemmssm%émf bHg pasteMtpribyi des

a fi rst fISM_ ngqeggﬁ&oﬁlef}?&efédfrﬂ&g a hole of a substrate with a fluid

mat eri al , rsin ormng a first hernetically closed chanber

partly defl ned Axcordiigegetherfidsofldid ﬁﬁit@tﬁabﬂlllﬁt% zirra&hs% isigrpraferabhekthad
depressurizing the first hernetically closed a step of formng a

second herﬂh%?i)@%{pi W@%%S@hﬁtﬁ)’!’éfsw@ﬂt&?@@n@ eetrrmttsasétYe@I@Sﬁé@ha@rdmﬁt@f t he

chanber - 3nd apadiRESpBRE Mk RAERY afedehRLRE AfisERbhy Bdthehoe"
within t heaﬁeacpmt figgtrgid §eddmd Hém@ncﬂm;aehﬁred citmBe &t ®PsKfft 8ha kkedgd t he

first and 25 second hernetically closed chanhers in a direction fromthe
second hesSpeed bagh@r ibapsbe finshapeed duringea fluid materi rebHing opesatéen.chanber

Squee; ng merbdo i IR Bf and RECOTDSRmeRally, SR BUmARES Y el °
her et i Ca'shbst@b&sﬁﬂfzfé@féﬁ@h OfiR8 stieeiERbaReonZaMl HY ﬂuf@hﬁié‘flﬁﬁfﬂlnﬁg the

30 second herneti cal | cI osed chanber.” Accor d| ng to the first fluid
mat B0i al BECTiORdags ﬁ@@tact porgopraspeghbirtor eentaphyth the smbﬁretqtseeﬁacwg

ot on,  ap GnE Y el mifeRiah Bk R ol FBRRLRERAC HolEhAin A BRIy
cl osed Ch@ﬁhﬁéd fﬁhﬁhef sUbStraRY, aheafluic Iﬂ@tleﬁa@tacﬂtdi)éﬁiétﬁfe”b@ﬁﬂbct'ﬁﬂﬂtlon

position above the squeezing nenber within the second hernetically 5 cl osed
chanber, ;Dimng t@@p@luufwgonp@rattm Qlﬁtiélter ﬁw and feecendi hermeticalipndesedt ween

d th d ch
menber. R ey U Fii0 g eatal, A1osee ar e EORALL POt RIS 1 | ng
met f19d CO'EBh'ta%%%ram%trg@s %tl@%ﬂé ‘%ﬁﬁﬁrﬂnététgalt fERCAON I'iteflﬁ@tdaﬁé' the ghoged

cha The second hérneti cal closed chanber is 10 depressurized to a
| ower vacumatehe\l/en ti:mnhateew mhra\kmt by therﬂtndtematernad:aidh)ercdi ctsethec bantaet .

WA th bstr at | f h tt

First aﬁdspééﬁehfm%e 3 ds B¢ poskiduly thf'lirtﬁsrf% bl en%aqyoﬁ Evi th

respect t ﬂl%tl?ol%OT%ssdl%%fe;?] e'in §’1] t'h%s*tﬁ '1 @?&1 Bﬁ' ng
tthat t ur a S (0] t he

al | ofth 15pura|t of holes, so y of
subst r at e the dirkt Iahelosemomld hemnéﬂlcald:ly icho sed ahambors dupimgl the fltled frhatetrial

h ticall I d ch | h ding th
ner A i cal Fiﬁllﬁtgﬁ?&&r&@mFfPe,siw%ﬂnaBEc‘pjm%hy?sapﬁﬁe%?{f{ﬁﬂﬁn| gTabaR AbFon i <
per f or med ﬁ?i WOEuid ftéﬂi§1tacﬁ{b‘? é?&&@c&tﬁtﬁﬂ@%st ) al?fl‘tﬁ@s&x‘e‘?z??'e\%‘rﬁgber S

to stuff t rraterl into a oeof t e depressurized in
the first therftmdlmaaﬂelrgal cftometnbmgepmibbd ovteotf thechalepard statiikieds bind amosindcat es

into the secpn rmetic cl.oged chanber. And, a fluid materi al

refilling Ogﬁgﬁgmlgﬁn?'ser}?grmdhﬁé@iﬁy relieving a depressurized condition of

the first hermghjGq 't\hech?i tehi% ftlhﬁgeg%%’dﬁ%harﬁ' E' ﬁé’ce%gh' 60 the
sh| t| ng [ Iy

25 atnospheric presSure an rs second hernetic
cl 028d chanfiicently supply thefluid mmd:rlhl deeplyantr thelbottam aftthe hole T'(at,hmg

b filled th h fl t I h a rel
condi {1 on et AdeSAbls o tes he sﬁt@g&%&é&&%iﬁ%ﬁm@é&éﬁ% RecBalenthne: <
are shifteg, ?é zIthé{]s ét%ﬁ:ﬁ'aﬁ'b‘él‘ eeld. bt hefdtﬂbgpﬁgﬂgfl%rgggfthﬁ'ﬂﬁger .

oper ati on, cond hernetica

are shi fteﬂat&trtadtrefeﬁmgiop@telenbmtlgdnholetllsatrhrrtolsefﬂhedsmthmhetﬂltﬂdrmzrtgrnaﬂtenﬂI uid
mat eri al fillin ration e ternativel first, .

her rretlcal 9re<fPEf’ngﬁ%dﬁ§H%£ePré¥iildT E%ﬁmge?ﬁ@t‘t”é fghecﬁé‘s‘edn%‘r?étﬁ;e‘? can
be i gne o] r i 0 kwar d
di rggtl ongnwg e spﬁg?? &’dbtrﬁgrﬁega@?e@ gng!}’s?ﬁ %&aﬁ]ﬁﬁﬁﬁ%}tggﬁa@ggl al
into the dﬂ@tfe@ﬁﬂuntczdtb hol&bpﬁnztﬂeasmgoﬂterﬂtlétmgrSpaedS offcthmdndt ahdakeontl t he
first and second hernetically closed chanbers, the first hernetically

cl osed chanber located at a | eading side of the second hernetically closed
chanber is highly depressurized and apafefging speed of the first and
second hernetically closed chanbers is set to a first speed. And, in a
backward stroke of the first and second hernetically closed chanbers t he
10 depressurized condition of the first hernetically cl osed chanber Iocated
at a leading side or a trailing side of the second hernetically closed
chanber is relieved and the shifting speed of the first and second

her rretl caIIy cI osed chanbers |s set to a second speed h| gher than the fi rst



. 20 chambers partly defined by a predeterm ned region of the substrate, a
step of supplying the fluid material onto a substrate surface wthin the
third hernetically closed chanber, a step of performng an initial fluid
-material filling operatlon for depressur|2| ng the first hernetically closed
chanber t a flrsﬁ sSuri ed condition and shifting the first to third
hermetica Fymefies Hcigs%ﬁ §r§at a first speed in a direction fromthe

third hernetic d nber
so s to stutf TheERE acoAREE 1d the st LK) plREHEL Hfthe hpRaBRAG, 1671
the subst pa¢feraisierthasthe e matdrial fillimy apysaranis G’tﬁhbvls@é esattot hasrpsfopnhen
t he depressuri zed hol es rel ocate i nto e third hernetical I{pcl osed

chanber, &RBIRlRZM &epw%r%dngoa ftien Pivthe scavengingseeiipngarpalse i on

for depre i t

deprgssur ??g(f O@cl)ng atgggﬁﬁ I iev cmé{)ﬁec;af'nt‘ht% geﬂm(l;llrlg ?&gaer%??% glrétolaé}lgggtgf?@gy

condi ti onchgstdsdtidrhbegandehd secdnd betmetidahgolddddcehambel asedlighsdbexs in a
direction fromthe third hernetically closed chanber to the second

her met i cat® gagh @dber. chigeentral meanscenmirelsddg shiffieg means st ehatithetfixspeed

of the subetngEAyoEllsedTERRBIAY, BF dhe® Bkl sitiof fod (B, hEei8rpe:

when the fepmesigullyzg0sdibtkambel ofahe ﬂdiﬁ%hf&lél"ﬂlﬂﬂ]é‘@écffﬁiﬁ gRift yn ebosed
chanmber. According to the second fluid material filling nmethod, it is

pr et@r abl éoxwiard amdnhaﬁgwarﬁd dlmcttlcms on dhe swhswateallnfa forvwardosieolse pbithe t he

hor ot i calst epdsededit® SRUEIRARY oldieD. i Pbelh.i iR Mol éalh B e
condi ti on deBteRutizes ehé ﬁYﬁ%érhﬁﬂldafl‘l%/ élb'éédi CHERLRS %’édté@@t ﬁQé‘@Uﬁlgsgde of

According to the second fluid material filling nmethod, it is rabl e
t hat, duritheseeend harmetmaldym&os&cbthammg apdeseds ﬁcﬂhlftulmg Speeétofl'téﬁrfeltsr[ cally

cl osed chanher |ocated a |I|n Si of the.t |rd | I'y. cl osed
chanber 1 SnacSesRebEtmRlichiny{ Apsed ibirafe Sent A<kieh SiarERER, B A 2h T s
reljgved bHaaRwahe ﬁﬁﬂ@@fcmérﬁl%%LHridZQé’C(‘}riﬂ“Hefrtrféﬁcaiﬁ eélbsé@"tq{drﬁﬁérsarﬂﬂe
effects of the fluid materi al ng nethod are sifmlar to those of the

above- desconb@l means r@hesmsaﬂm dsprmum&&mmnmﬁ e OrEstThereANINGS The
above and ot he biects, f ures,an nt ages, of..t he.present invention
w11 bocortostsl ehatnir cincaftht o LRBBoSRR O h e bt ig Gult GO Mo ROupREn T s
to be rea Fi
s e o P AR W AR, JIfed bf“t”‘*;?%?tuéﬁ?n v
accor dancseodnd harmeticnllyntlode dehiandfers e qoscasmd spcndahtg}mr thﬁnghe2fusﬂ; a
view explaining a filling operation performed by the filling apparatus to
fi1#0each PFeoldhoI e with a conductive paste in accordance with the first
enbodi ment of qh%grﬁﬁmterlnwegsree}ab?é)t&h&ang the first RPnelicattyshiRyeas 2

squeezing unit of the ftil aratus I n ac ance W t rst
enmbodi mentchambeheanst dxeseca hnrmohparbagﬂoseﬁ chﬁmj)er:%l mtoabqusmhoneew

Firet enbdibineash dher Maduininiie, a1, BRRGEally o GABREE ol ng”
the Squee%bg?er&%'n%s%ubh%tﬁ v%hl?&ieiﬁ@?sﬁﬁl%b’ﬂédhcﬁﬁéﬁraﬂﬂ%?fti’ﬂ t*hetﬁ‘l%tﬁhﬂSt

enbodi ment present I n 4A 1's a view expfal ning
congiict i veepand daefmletucadyaﬂesead cbmrmbnrsaat:mddwncepwd fi.¢. heﬁlrsn mﬁed@n’ndhe ment

f th t 4B duct t
Cefi 111 g TopuR PURRe S SEtest Berioesuificientie T e Haiip thftelil tato thohpEcent
| nvent | onpyiiGbrmfbr? r8liSGHATRN BeblAMFhEN AhilIBndss g&eﬁﬁeﬂhe%eacény' g

apparatus 10 I'n accordance w th a secon rent o e present
i nvention clchegi clarhbenand shifting|the diratared éddrichige mpetieali polgsedfohamezerby t he

filling ap s to fil). each vi hoI W f.h condutl pas

accor dancé‘l? eﬁép§890¢\& eﬁecﬁ%] C@fmc h’l? E?%]%{ﬁf iS ’iso?ﬁeﬁl‘ée 9 is a
sch tic r

accﬁgﬁancep%%‘hﬁ“@“f}q‘?‘?ﬁé‘%? .lﬁe@ﬁ?ﬁﬁﬁfﬁén %?legeﬂlélq‘?dnégﬁ?.f fiefgitaddalse
vi ew expl @ifféotiyeatof sthbilive opedjpist ome perdumt refcthbfluikdembidrialnig téuprhacrlat us to
fill each via hole with a conductive paste in accordance with the third
enbodi nent of the present invention; Fig. 9Ais a front view show ng a

squeezing unit of the filling apparatBge@® in accordance with a fourth
enbodi mrent of the present invention; %



. Fig. 9B is a bottom view showi ng the squeezing unit of the filling
apparatus in accordance with the fourth embodi ment of the present

i nvention. 25 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred

- enbodi nents of the present invention will be explained hereinafter with

reference to aLfached dra | dent,i ca art re denoted

ref erence nume esprteﬁ?B{J &Pgmc‘hﬁr(?j‘f Qlﬁf ﬁ‘g%ep OIBrdZ? gﬂ?%&PQﬁﬁg&ﬁ%ﬁtfﬂﬁé‘g % he
t A f h h

P fached ?%h'ﬁ%rbf“?%ﬂﬁ%%%%?ﬁ@ﬁ% ithes Puivel hifellal S pt{efE s st [

showi ng t beawerngingesatiorofon forming @ Mpiaharmstlbaﬂyf c]ldsedgch?ambar lvohen of a
resin sheet serv;ng as a substrate with a_.condugt) ve, paste (i..e fluid

mat er i al ) OYPUERCIEE £t WHDa2 \S}lg%ttratgn%ﬁg?%ﬁﬂ Pr@ﬁ@rﬁ%wagltheéﬁﬁon 5

In g Era%gd f ng to
t hi 55 enbogﬁméﬁéh{lx%ﬁgésq éﬂas gosr?t% glhﬁgcgg [Q)}cl)gﬁlt «g %eeértﬁﬂ? W resin
of 65 to 8écowd Qiﬁrn%tmm}acmlesderchamben whenebrougit dtot cofifacrewdtht the The
resin sheet 20 has a thickness of 25 to 75,um As a usage of this kind of

resin shesubstratej sufgse; and ﬂ@pfﬁsasummgné\yes@@p@@bl@@rmt@adyy |clasedt i ng

a plural re c

copper N T R e e
sheet 20. h@hﬁeﬂt&ll?@l@@d@iﬂnbér berwesh e fifve ahdetoatidrlirmetidayiyradbsed ni ng
this conductive foil In the . resin sheet 20 having the conductlve foil

attHehed shamberswireadought itogsmtagt \ﬁlthrthf—‘ ﬁﬂ?Sfé@te\ﬁlﬁf&f& &yl for ssuifingr med
at port| O?tgel‘f*fglg{g‘?%étgg ”ﬁt%rtf Cﬁ@i'es%‘i"}ﬂé h'b%fka‘t¢ vRIRY t‘i’;%%g@“ﬁgx&ﬁé@l n of

vi a hol es orne pri-or the patterning of

foil or at:l@sredfdmﬂrﬁtb&m\émftmgtrﬁﬁnm@@r@fuddalefo@@hﬁwgthe firet herrE@ﬁ@awya
hole 21 is forned g@!l’l’adl ating a carbon dioxide | aser on a bare surface

of the reslosedehwmber ofothedfitst pernenging seatonoiheusecond hrantesiqallymlesed a

hole 21 thus f d I hol bat t defined b
e conauShPUer iR Rinf e SRR Reslichur DM RS B e TR on
eacpsvi a &ﬁhﬁlb%% ofttH@ fiuid &ﬁiat@Ha@ mﬂnﬁgc‘sebﬁ@ﬁ AR hdRntAsigheass I provided
controlled in both output and time of irradiation so as not to damage the

conduct i véof gpntrolling @ mpwswrlm sopdétien ofishe fingt apdrsgeong: scaveagingt her
than 25 th bon ,di.oxi d th - |  Aft
1t shi ng SERAOFS ARG AISH DRttRk A SulrB HifioR e EnShillifs Brits The Fi o
1 i's usedfhfidihaterR@inid n%%ebﬁbﬁ‘c% hpéméés AssPlYuettiva BAstFphdng ehe fingd as an

i nterfacial connecting terial conductive paste 13 1s fabricated by

addi ng compateriatphtea ,subshatersmémwamm thethird |h©rmeancaﬂyuoiosethcbam®er

resin or 30 .an organic sol.vent an kpnea t hem i nt

condVt i on! nﬂe?osroél%FﬁH]gnuénhg?%i’uf ing gﬁplﬁpbcg rW?[teﬁ aﬁl‘}é‘t%c}ﬁﬁa@gf eO{)éEfEe 13,
It is pref ﬁb@t%f% WA Vde {hed 'ﬂ%@&e@i@allysﬂbﬁé&%lﬁmﬁé}e Tl@é'd@)rﬁmeﬁlegﬁsv“ th
a pol yet hyl ene-terephthalate or a co able protecting film 1In this case,

t he car borodimts deshl,ﬁsng d1$e¢tn®md1faﬁ1@dslmﬁtlnganbam r$a>t thiat| theefirsiftor therd

protectln f|| si n, sheet...20 Vi a h formed in the
oot ' shodersticaly cAoSad SRmpERa R pol Fordd BrFasin Fibur 5T o
protectinghiduBstrhie BRI al fGdwatd §irbRe i gt ﬂﬂan@if@d t@fthutmemeheaﬁpe@lbs@@
after acconplishing the filling operation with the conductive ?aste 13

Usi 25 t he chaotters; be f comirok meam:tde\pgeswrmsmm rfitshehetmeacal yafchosed n
heet 20 He ft th f t 1 th the

Flrst 10 chatierdncatsd atbloadid sids nfb Bk PBREhRHmRHE L dTESAL aRRRRaEST

As shown i ”f1g%9deAE9lres§xh"r‘zéd 'cghﬂgl&ﬁ’%ﬂaéé@ al lh”ﬁﬁn Sﬁ’%ﬂ of HRY FIFRURY tHigd t hg

resin sheet retainer hol di ng t heet 20, 1s provid
on the badmrﬁetf&hﬁyhﬂeﬁcﬂclhmnbarsaatcaeﬁmdppodiAnd ima backward atrekefodithef .

Wh th t g i t I d CA L d
between t 1S pleuBint herand el e lashd FRambers e Pafial Rirens GhatessWidsahet y o
sucgpon h%teegn@he A lscpagg“c%m Bh&RIBEE NoeRiddNgt RARAUS Rel¥esN Hd enizh osed

space “A "an surface
hermetically closed chamber to a second depressurized condition which is
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. of retainer 3. Wien the resin sheet 20 is nounted on the retainer 3, the

cl osed space A defined between the base 2 and the retainer 3 is
depressuri zed by a vacuum 20 punp 17. Under a vacuumthus provided via the
-plurality of suction holes 3A of the retainer 3, the resin sheet 20 nounted

on the retajner i s, drawn toward the retainer This p s the resin
sheet 20 Iffﬁweﬂl anithg fst depeessurize gong iR angichangesdhe shitiing spiad

scavengi n t

o1 essur e, SEHS T Ho hipd pRrBRRcaNG AL cttbrh eSO REAd DB dMEREPthan ¢ e
above- desthe figsd sgeed b‘é@ﬁgeéﬁfﬁ)tlﬁ: forwdrd geasiad.bl e to securely hold the resin
sheet 20 on the base 2 by _sandw chi ng the peripheral edge of the resin

sheet 20 bet weBsrangingihefisstand segengdeasmesicatly ctpsed chamberseatdront agd h an

upp sur

b e nor WSO e il e QIO RIS PR Be ol ABRLIATNGE, |
put on t hseotiom makieét p@ssible wepiovide anfd propma@@deptessnnfzeds at¢ bnthd he
via holes 21 with the conductive paste 1 Page 16 Her ei naft e

t he
ar r angemelpading side 19édhesthard thﬁémﬁtllcﬂllﬁgd@ﬁ@‘érfélambqr @f Ithe lﬂalllélx}glaé@m@]d in

chanber o Rt de B s8R ke B niPansd SRS BeckDard SAE EnaRBEPEr SRt e, an

annul ar - sfiepehiftin g)h@yerﬁslsy Qensidihd faﬁ fRs firsEhemifFd %erﬁml@qw%m@se@ 5

chanber 5 surroun he paste chanber 9. The scavengi ng chanber 5 is
pr & ded @bﬁmb@fﬁmdﬂmﬁﬂ ﬁ&ﬂéﬂm&a@ué@tlmw a a partition wall. At the

d d d f h 10
P tached 1o o Thik: imfhe GRVERE Tenay St RN et B el BB D, °
chanber 5Shoftbfi bREh¥h hale,!the fiRemRimeeidatlydtdoséd thﬁmmrtlg Efiatdeed1d O, an
annul ar seal menber 11 is attached to a | ower end of the ¢ /Il indrical wall

defi ni ng lﬁl }z)adﬁme&mmm cgn dithen eyl Erstsdepressumized tondatien) andutter i nt o

contact wit.h.the resi.n r ov herrret C cl ose a

The scaveshiibESnaRTAY sE Tk 100 ShEYA CES, Bl iR S Phid @R mifeibfe o
contct Wd Asduh@ ars‘iﬁ'ﬂmé’ﬂeﬁhoﬁﬁt oPthQQﬁné‘uH@r netically cl Osed space for
the paste 15 chanmber 9. The scavengi ng chanber 5 is connected to a vacuum

punp 16 The p@st &malmalrmehaﬁd; a;ndbar’cmni@mrdostaokapmnnspomdJkEethmllyne
seal 0,and 11. are.pl ace n the res heet 20 vengi ng
chanber ScloRad Gt s EiRtelie af AutmodleR Ry ﬁp\yeﬁuagfsé bon s,

condi tion 6d]ﬁ1 I or
gas from% e sca gﬁ]‘gy%égﬁélt% 5 an(?esl‘ﬁftIi Es‘%@?agﬂ ?Egﬁﬁ%{d

depr essur (iz. n@qohnel speadgibhisgnakesis gossibde tb prm/qm$h@ﬂmmdmmienal mﬂeach

e 7 copbl brom bEEte bl T A R BEE T ol TR, s BB o
The det al heinoResIRy CRScelcribadThes! Bgunite Griditenahal tecdniitdy ssder ence

to Figs. Ato own in ki A, the squeezing unit
plurali tylsahcseasddng snmibamsuhﬂoﬁth@ﬂﬂm ﬁmd:mm]pp(ssppht:d tbhefull@cﬂn ledleet 20.

Each of t al.ity of slidi ng ers an,el astic terial.
no shown ThiserHeCavell Brevanis He B Siasera in ﬁ%&?ﬂ o bR SISVIDCpl |
into a pl E’f@h‘lﬁ& At S‘iﬁ?ta‘i‘ih'?ﬁ&'é@rto%He%ﬁth&“ﬁ?rt E@Eéﬁ%%%eﬁﬁ&%dl prece
can flexibly respon e rotation or shifting |rect|ona change of the
squiezi ngcloset emaimbes amchibhé cﬂulbmsWatmesuPﬁa@e hus, uheéubhataunt of thhefluid
substrate surf.ace. The, c ntaci) ? W(f n.the sliding nmenber
material in each hole can be stabilized.
According to the second fluid material filling apparatus, it is preferable
that in the forward stroke, the control means depressurizes the second
hermetically closed chamber of the second scavenging section located at a
30 trailing side of the third hermetically closed chamber of the fluid material

filling section to a third depressurized condition which is relieved than the first
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. 12 and the surface of resin sheet 20 can be appropriately maintained.
Furthernore, as shown in Fig. 3B, the plurality of sliding menbers 12 are
arrayed parallel to each other. The sliding nmenbers 12 are attached to the
- 5 squeezing unit 6 in such a manner that each sliding menber 12 inclines
resin sheet Positio

i th t to th f : j h slidi
member - 150PAIGHRUFAEH ERBKoh QLIS AEAKES thpoRsiDle (& BEaieritae e maserakit |

i bl - i 12 ] h
i3 hol es 3P BB RENTbERIE uck¥d SUeat (0 ROIE LNl Rk Refnk st e
filled w dhtHeh@oneemtuichveolpasicratss inltheldeeondussrmeticalhi ¢loSed ahanttmmm in

Fig. 3C 1Is coqggpted to two rotary shafts 7a and 7b. These,rotar¥ shafts
¢ ®

7a and 7bPagferallypthe thigd depensucized comdatipndspybstantiallyfiquivalsssie thed
above the 4. tary shafts 7a and 7b rotate in the sanme
diré%tionagﬁaﬂﬁgng%.?égﬁégd. Each of the rotary shafts 7a and 7b has an
eccentric pin poeordir @ thelsecdbddilsidamatsrialtfii@ingoipparacus deRrpreferablas of
rotary shafts, K 7a angwé are offset in the same direction by the sane

di st ance. thatedn e Wargi srokee thet SOBHIO) BWE@PS edePFESSREZES UEZ iTHGt uni t

6. Wen t : A YA NN i | I

cccent i chorEiEEHy R et S et s B idaiR ablp e
shafts 7ashfdof ther sk termeticallfsclosed sciuarbenofuthiet flaid snamtidlefilling h t he
20 eccentric _pins, the sguee2|ng unit 6. itself does not cause a rotational

mot1®n absettion &0 gvkeuath deprassudaed conditiemedhichds uplieved ¢thar she secondi t al

manner, ¢ AEPLROREZeH§obiROR EhisdRkelR poRRiLt; Bfe i RE o Bduia furmer
9 whil e eagbh hbldltmgn BRibetudRed subef thahok By ekietiREtRd¥Engdin£eéttodn alS
Each sliding nenber 12 causes an orbital nmpotion in accordance wth the

novenent e rhemsgtasohnfolmirelogatemin the hdrsd ohermeticallp sdoscd Theopsri ed on

ai't or ent Parcabole £8Pk e fise Rt 5 Bat iyl S B ald T s,
surpdy fihtadsphétic phesseepductive paste 13. 30 The conductive paste 13 is
hel d at an upper posSition above the squeezing unit 6 in the paste chanber

9. The conduct ilweaqsamplisistife ey emvwhother selabed Phjpets dhe psesemairverftiorsi n
heet 20 i | .bet th i it .6 d th i de.wal | of

the past e 0HiRG BOG RS 2 fits Tk migthRd tor Tiline ainalg atdhswpStesls Wihe i ng

unit 6. |fQ8Redteyial, E>mpRSinig ﬁeg@??&i afi?ﬂ‘ﬁerrﬁﬁtﬁﬁllﬁlgqééé’d ch&abapi sm

for supplying the conductive paste 13 on the surface of sin sheet 5 20

because t perttyndeafinedebyast epredetaumingd f kegiond @fn aorsubstdate ssirfacet and

i t he . it b th i it 6. Eurth ,
whetlthe. SamEsRgEe (bt SSReR I, Hare ShRmben e b af REEiBE heen
t he Squeeééé&ldlﬁbfm@tiéﬁ'rﬁ?rﬂ@seﬂ Bt d@ﬁiné@{%g@ﬁgf&le@&%ﬂﬁ%& iOfr ERES Of

decreases cyclically. s _cyclic change of earance between the

squeezi ngsubstra® $orfane ank pisitéoned |adyacentetpdbe eficttahbemetdcaliy gosetlice a
punp functjon,for surely nowuin r Rushing t conductive paste 13.o0n the
L Face ofhABGeR: & RtbavolsPintty s MG Hiderit of St Maba e B b beavily o
adj ust abl ehd¥eSeied IRk leYicalldndoled idhanB&ahaace sket WeRiftiie ARV Agd uni t

6 and the side wall of the paste chanber 9: 15 A shifting device 14 is
pr o¥f ded secaemd f herrhetioaldyl alased chemberseimnat dgectioan fexmentheveecand on

including.all of the plurality of via hgles 21 formed on the . resin sheet

2. For ohampecallicoRisth feiaihgt 18 dheafrsiohaeitA e clbend Chamd <2
travelin i r i } X{ ItbS d, 4 and
the. dri vePas e e AUR) AR eI e ot SsutiB B iR 00T o
easi |y | osgteezing headbdr anth thhott iofethenstub&rate depressenided joshe iforsti n

the region including all of the via haoles 21. Alternpatjvely, the shiftin

dovi oo 14 TREPeHEAHRiphe ShambarsuRen thE dSATEH A ROl R SsatghanEpene |

retggner §e&ﬁn& %né@ﬁhﬁﬂ%qgo&ﬁ?cﬁﬁﬁ%kF.for moving the resin sheet 20 with
e hea an

respect to t
According to the first fluid material filling method, it is preferable that
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. the drive unit 8. In short, the shifting device 14 does not restrict the
Shifting 25 object and therefore can be nodified in various ways as far as
it has a function of causing a relative novenent between the head 4 and the
- resin sheet 20. Furthernore, the filling apparatus 1 includes a control

unit 30. The control unit 30 outputs a confro %lgnal to the shifting

devi ce 14th®sgeerzing raembier CAHEER rn&ttl%ﬁetme% EHnit ﬁ@ogpmswtln&@f head

S gnal s ¢ 8 1HR! mStiarah, tbiEl Hofiop. 25 3 bhfe BoGarraCHl Megefie™ T

condi ti ongephetiballpasibsed whabeer? TH HuRdarateial isdRlEndi Apretieeindd and
t he space "A defined between the base 2 and retainer 3. The

above- des&PpBePOSition ghoxpphefqusczing marnber withini thg $Qmmd bemmeticaldy, the

20 rbunt oB s AEAngeS, Y IS VhaR BRICTRD shnliidie ShrtBonlE A clipisd "

di schar gepeteeRid sdde oRallf @prfhéh@c%quaeﬁh@mﬁn?n@%ea él@arﬂb@fﬁh?fd”thée the
scavengi ng chanber 5 to a predeterm ned higher vacuumlevel (e.g 0. 01Mpa

or |ess). sgheeziagmembes. vacudirthenmas, ditsthqrgéerable tiat tre @ast fluddn t he
paste chaanr 9 tﬁ depressurize the. paste cha er, 9 to a 10 predeter ned
oder at o FHGEA | YUTE| EREOA ColsapisPETA AP OFr Heprtsufiziih ke S

level of hapmsEiRYRPIERGeENatBbep. Tl’ﬂexﬁecdﬂ&lehéﬂn&l'cﬁﬂ\xhél‘ﬁséé darBiBef 8 "the
head 4 al ong the upper surface of the resin sheet 20 | e the squeezi ng
uni 106 camﬂgpne&snrmedu toad lower oracunm hevelaenmpareshieth the Thist beirmeiioglly egi on
of the hea? ﬂ%fn shifted by the shifting 15 device 14, stretches over an
entire re Qﬁ?q Pﬁg all of the plurality of via holes 21 opened on the
upper surface Gf/heRh8 sfBERAteas f\‘ﬁﬁﬁra@i'tg%'fholé‘é‘qmst prefeffle 4h st ¥he!frspVer
an arbitrary via hole 21, this via hole first enters into the scavengi ng
chamber 5 apdsﬂet:ondérd:rmetmailalcnlas¢q/cbmmbﬂr$caiesecﬁ shifienpgenatian witke respsictiual
air or ga th ia hole 21 is d schar ged t he .vacuu

Ther eat ¢ ofo e it Foa s d0 EsiCh? Ve, 86 cotirenreabt iieTaling oficondhe 21

t hug depr t ste
chaider o P RA Hdleh X RERMAESIOARITIRCS SR SEOTAR LEMULIT TS, o
paste 13 $h@ﬁhnddnﬂmrthe resin sheet 20 and conveys the collected paste
into the via hgle 21. In this case, he.resjdual.air or he vi a
ol 6 21 15 di cdiniesampe, i nerielEaly G190 fittohgbhasn daRulaFsbaney and
surely pu i I Jnsi de
Space of  ShLCHRHBRNE S RebedPully cfseq bR (i Bt E0E matfial 1
Thi s enbochlhra gt opeatiessis pedormed bynlshlfth% shenferstjiang sﬂminbhefmbutalé.yso

chafBer q@'ﬁé@g&%ﬁth“ o, Hbifo RO Antp ottt cak e HMENT on
W1 be SubleeietiR b Hit RerdecAIATRIdiAS Hfis 1oy RBAt 2BopraRgsised

chanmber 9 as soon as the via e paste' c er 9. In

thi s casehdléeaetoruiestinte thasseeohd hemheiicalby costdrfanbet. Arrdurat flofid ai r
or gas wll ent e via hole 21, _{esultln Jn,a dissatisfactory

conduct i veN#H&E! reﬁlﬁmg@p@aélpatlﬁaﬁr ormgddy llteWéngaé%m%HyIZ@H.@nél%%. ment
d 1 it
o cooun (G dhe st hebARt Ay TOSEd EnaliE R, 2 1PENeddMaRiian g caialbE ne

tPeZﬁDderatmos henlm I]Eesslhrer ahdatnﬂmgr;ghetfmm anid Sdr(aomctduﬁm%mglll halmiseth
I t he vacuum/| eve 0] t a er 0, a | er ev ere
will be tKaagRessbp stuf §a5§a{) a@l@&%ﬁflﬁi&ﬁ@éﬁﬁi‘@ﬁqbam fé“ﬁéste

pronptly t I| e paste 13 is
wor sened. QﬁﬁHQﬁg%ﬁﬁpﬂg?$gﬁgguﬁﬁé%kkpf?ﬁgggggr5%?%%‘ﬂgﬂq#?$#|ng each via
hole 21 with tHﬁthmmﬁue;uh\eeflrpa@mdaséc&)nchmeﬂmwmlﬁl@os@dehm@emmmﬂadt of

the resin sheet 20. The head 4, noves al ong E@ r.egi on |nclud|ng all of the
via hol es at finsg speed dufmgnélwmtliaéﬂméumat@ﬁ fdhmga@]hef\?llﬂémhép then thge

resihdual e n the
condiori vatistapd“Eohd hiruchRy e REebHbply ACGHIERAIRt £ sklof ke
enbodi nenthighbetierasentrNg bdrdmmétﬂuaﬂuadmameubhrefshmgeo ermmrto surround
t he paste cﬁanber . Therefore, there is the possibility t even if the
conductive paste f||||ng 20 operation is successfully acconpllshed in the
paste chanber 9, the conductive past epdge TRY be sucked out of the via hole
21 when the stuffed conductive



. paste 13 relocates into the scavengi ng chanber 5 positioned at the trailing
side of the paste chanber 9. In this case, the stuffed conductive paste 13
will be partly renoved fromthe surficial side of the via hole 21. This
-will result in a 25 dissatisfactory conductive paste filling operation.
Consi dering thigs drawback, .thi.s enbodi neni, perf or arefilli oper ati on
in addition to %rqaﬁ'ivteﬁ;%zl the IfVFh&CBWQP&?thaOI%gga%EEﬁ iang| ﬂ?ﬁ’ sggog own
in Fig. 4 i i 201 i i of
the vi'a noPameSpafi3 g ERHBE: ExpBE Aol Ao LAt MhEpE e dhifibg
under the iB8bGothrfdrtviacd ankdabadlhweant direotjong arhtirdsubsirate diefngsherstaedfto a
pr edet er m ned, hi gher_ vacuum | evel . Subsequently,. as.sh in Fig. 4B, the
head 4 isPu8 ingZer ajd materia ontehe| ecmésﬁﬂsz%ﬁ@@@wﬂ@WUQQHPiQ-Jﬂaﬂ_
conayct | fooR@&{ch&ﬁké‘%‘f‘?petf St ﬁﬁa‘%&bﬁa‘ q%?ﬂut%tf;c@ﬁtyséi% hAhHh eI fiRy ! S
relieved to a level substantrally equivalen 0 the atnospheri © pressure
(e.g., O.hpmeticall¢i njoddie ateimber rocaedr ati an Jeadiapf etde vef tthesgeedbndfil |
the enti ril space including the surfjcial side of the glé\ hole 21 with the
conduct i vacpastically ¢loses chnraber is highly depresswazedand agbiftmg snesd offhed of

(he head bUEARGCL o ERTIGLINS AASIPCRAHLK RARRSRRIPSRLSg AAlcly Ahen

exanpl e, taekshirfltdtroke peatieofirst mdeecbrid herimegicelly clostdathdrhbéisndhe
operation is set to sonewhere in a _range 10 from 30 to 60mi sec, whil e the

shi 10i ng slspeessorizedecanstition efuthenfrsthermstiqallynglospd chyanaber locatad aba

the first ehiBa SR § REAEDe et S SRR S0 B act
W th the reliéved et thik0shidtingr spddieon ehaHirst Andy s€difE hes@ryiealynelogb@nber
5 and the paste chanber 9. In this 15 case, it is_inevitable that the

conduct i vehgahess igseluispa seeonshsperd bigherdhasfthe diishsperdt 20 or the

he seal ' memberdotedhy HIE prert dhenfigHisB8yRles A3ahBa g MfaRE  ve
pasis 13 gFhliaoedpluhgligt f BdledofaRubbgafiiceflald rsénal kefipriéing Bitsp makes
a chance that "the conductive paste 13 adhered to the seal nepnber§ 20 Eio and

11 contactof derminges firsh hereneticallict chosedashenit®ralpastiyly defirfeidedby nat he

via hole 21. ,The conductive Easte 1&:\{, intghe.via hol e%g%gmﬁ@y .belldralwn owar d
the conduPdecpauned 188107 Of & SEBSHRIE {OHNIRg fhEre eqigallysclsedsyi |
the St””%‘ﬁaﬁﬂiﬁﬁ%&@!@ie‘fﬁﬁé@b ﬁﬁf@deﬁ?nﬁﬂéa?g%i?%toptfhe@‘&s‘!ﬂa@e,?ﬂlcﬁa 1f'ﬁr&ird-'_h' S

will result int ortage of the stuffed c uctive paste I e via
25 hol e 2hermeticallyeclosedchambeebetween the fitstrapdsypeen ddiernetidadgoclosddr i ng

th fillli t] [ t t det 1 ned high I that. th
condlict | vEMAUES PRp ettt By g BLTREINEN T5 B8 Of A i Eiep 33468 OF, om
the Condu%hPPg%iﬂ Sttke LAufdN@aeetidlo drlte Beshbsmeareekarfa@eanfithih QEEOFIﬁrg Qe

al ready stu 0 conductive paste 13 is pulled out of the via hole by

t he condudermeticatlyecloBeddthmmber, a step o€ glerfommimgsanGnaial fluid Thateriadrel y
prevents t shortage of the Page. 22 candugtive,. te, 13 stuffed nto
bach vi o ofaesperafige tordepreiti e ur St femiSiBily Bigstdotnbintdha

hol e 21 wiftrs BEre3eRflued iobRdRsd Gnd Shiftihd fife fifdtieh hirddndndcatyParied
filling operation, It 1s necessary to surely supply the conducti've paste 13
deepby i ntchantteerbatt ofirsf speed ini a dirdotidil fraanTihesthird hiesmetichdyatlosed hat

the shi fticrlll%mst?eerego %etttfresthl?&?néicdalﬂ}; ¢ osfer%f3 cixgimtbieer‘l so as to stuff the fluid
material on the substrate surface into holes of the substrate depressurized in the

first hermetically closed chamber when the depressurized holes relocate into

the third hermetically closed chamber, and a step of performing a fluid material

30 refilling operation for depressurizing the second hermetically closed chamber

to a second depressurized condition relieved than the first depressurized
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. conductive paste filling operation is set to a relatively small val ue.
Second Enbodi nent The filling apparatus in accordance with a second

enbodi ment will be explained with reference to Figs. 5 and 6. The

- conponents or portions identical 10 with those disclosed in the first
enbodi nment are denoted b me reference nunerals and will not be

expl ai ned CPRAIHPR aéx%gmfﬁ@gt ﬁlwﬁésta%&buéebew%%alfy dosechishantess insa
characteri t @ggae

surroundi r(ljél%g ﬁlotﬁ t{r&[% th% ngch%\l@‘%g"?ﬁﬂg%gr r anégheal._}rrerelﬁ Sgg%ffee%ﬁgﬁ?alﬁ t hat

t he condueldsesl cﬂﬁfrhberl@taseédmd iﬁeéthhfg}mmhanebemspi &’lso ¥b 2o BOUSE tRE My
be renoved when the via hole 21 relocates into the scaveg)%l ng chanber 5

posi ti onedlwd materiahj on nihesisybstate sarkaeest éntfhéhﬁehob?s e yubsé@tabove.

Proutdee S3pPeRinedrin: Mies SR0RqC TRRMIRAILS oibged PfiREies WHEh' e

entirely 2@p @ég‘seeitzeﬂmdle@réle@dtdﬂﬁatéltﬂe tﬁfrdtmﬁnﬂﬁﬁéaen}ﬁbmegrchamﬂéﬁ s surely

prevents the conductive paste havi %deen once stuff in the via hole 21
1

fr om bei ng r emg\eadrdingz 60 thoisgcond peaterrilaiaﬁlllwg metbhdm isnpreiferable and

oyl i nr oSt S PiheChR TR TR RS fiing OBGaFRn, B So FRRLERLERUHAL oun
in Fig. 6cléde] ktachbersiicated e 4 mlnggmldél o ehé qmﬂurlbﬁﬁeﬁeanyl élb@éd

filling operatlon The scavengi ng cha is entirely located at the
ri ght S| dehambheids dapme@sunammtogi thmgedeprgssurepdsbeondiftiomawhigh isneHaved ar

shape, r rmet i cal for..the paste chanber 9. The seal nenber
10, havi né@@%ﬁrﬁf%‘i‘ﬁ%ﬂr‘:ﬁ“‘p&%’gs lﬁﬂerat es with a | eading side 30 of seal
menber 11 to f (&Rdtd 'i’f@tthé%Ecéﬂé%ﬂ%a&éﬁalsﬁﬁl’ﬁg‘%étﬂoﬁhm gre?erd’dlée the
above-described first enbodinment, it is preferab In the second Page 2

enbodi menthaty dpenfg)trhcn flbi patenial nefdhpgsmcratabm thm@rsﬁﬂmrmatml]ymladddtl on
to the initial nductlve te fi e VI haol e 21
2 once. f KRPBSIPRE LA RATLES sidesaE o TRird Redioticaly.losq ShaTaTip g

thejstuff ‘%Iéleéﬁu?%ﬂ ialo h%oﬁﬁh'dé;ﬁés riib@é@hc‘iﬂtf?ﬂﬁbh?ﬁﬂ@&‘lie%d%ﬁh%h@
This makes it possible 5 to conpletely fill each via hole 21 with the

conduct i veepasd eiepﬁessiilmzedmanditlom |1 ng operatl on and the succeedl ng
refillin oer ion.ar er d.in o ner st of in
The initial ti inebraisdidnan cises pEtic i mptoaA AR swod e sTilth * gac
from the QSQHwaPﬂh@QﬁHt’@rde@cﬁﬁeﬁqﬂ'hl?@sgﬁazrﬁt&é"e 10 scaveng| ng chanber 5

to a predeterm ned er vacuum | eve O1lMpa or less). Simlarly,
t he vacuum punp 15 di scharges the air or gas fromthe paste chanber 9 to

depressurize the pas edet i te vacuum | evel
(e.%Q, 0. 06Mpa) m%ﬁﬁfﬁ%&lﬁnﬁaﬁéﬁvﬁgﬁgﬁw&é§e scavengi ng
chanber 5. Nex un er the, ahove- r(t‘)}gudepr arl z %tc nditions, the
hi T et ng devi o BRVe Rt ABRRYCANRRIC, BRIHER R 3V afibel o B preiL
sheet 20 %Véﬁtléﬂ%ﬁﬂb@&%e%éféé I‘éﬂ%x%?nilﬂe%ﬂbkﬁh HRtAifsy HBSéH"ﬁtl@ﬁ‘Ste
chanber 9. The head 4 continuousl’y noves on the resin sheet 20 ina

pr edet er mwkichdis ¢otborread in Icongendtion awithl the Bcapnipanyéng cdrdsangse ipast e
13 opened OE. he resin sheet 20. 20 Next, in the succeeding refilling
operati on, *shifting direction of the head 4 is reversed to refill the

al regdy stuff edalgb}ilmwne?rﬁam biw@ﬂbwlﬂgﬂhe §Hﬁﬂg6ﬁie&ﬁ?oP&?ﬂHng%PﬁbﬁaﬂJQ' s

case, it is possPble to reverse the diredtion of head 4 s
scavengi ngnacaobdance withpo§irst embadamenthef Itlaa@prﬁrﬁg;n:tﬂmeemﬁom he paste chanber

9. | th t.h 5 5 t th
eading oi de. off 1Bh2 i3SV % AARLUHITE frimeroBFrafiod PerinamadaY UROTTERE  he
initial f 'a!ﬂga?&u@% il 'eaeh %nsi hb'l‘@vxﬁﬁ? h%rntémhw sftQ'in tabeofoeafdclelwnﬁ the

operation ternatively, it is also possible to [eave the position of the
head 4 undimbgebodiinendwdithe lpresartviamgntignghanber 5 is positioned at the

cacdd he depr diBus B ORGP ARG DS SESEHtS Ko RN EiliBEiappariily

in accordance with the first embodiment of the present invention;
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. the refilling operation is changed to a | evel substantially equal to the
Page 24 at nospheric pressure (e.g., 0.1Ma) which is fairly relieved than
the high vacuumlevel in the initial filling operation. This effectively

- prevents the already stuffed conductive paste 13 from being pulled out of

the via hole 2%. F therngre, |i ke the first enbodi nent, it is, preferable

that the shiftFig 8BspoadORfomhy N ashoming ithe SNEcamE yokt o8 thashiding
Fll : . . : o _ 4 duri

the ini {1 aPPfiatis B ablortaee witne s, Enitddifbnt BT Tfc Bheddlf iFBfigdy™ ' "

stuf f ed conducFig@asa sided/itwmshdeingthesquedzimg umit of tiee fillindappaitudy the
conductive paste, 13 adhgrﬁg to the seal rreio&rbﬁrs 10 and 11.. Each via hole 21
can be coHpRetdanceWiR the fiyst sEbacimsat o) 4 pRSEEENLANYSNtioR; rd Enbodi nent

The 4illing ap ajus:d I ‘W th B, ' j he .
expl ai ned w { pTE eroid T peapranih "gindilids HRRRE HIERE ShehRh,in
i dent i cal ap¢drdaniceseithithe firseembodiment of the présutitirventdon; denoted by the

same reference_15 nunerals and will, not be explained in_this enbodi nent.
The above- descFi®etBrisra ¥iewifomlauing s condueldye pastairefillingapperasion in

scavengi ngcchanbiet DiuhaRe ks PORNAnBRARe U oUBiiRg. A past e charber o.

The filling apparatus in accordancée Wt

characteri zed pg%tsﬂ’mta ddhe nsaticyeiesy Sitow arbanger€neo Bd ﬁﬁiﬁ%hppﬁﬂﬂ@us
i ndependent chanpers 20 and positioned a OEpOSI e sides of the paste

chatther 9in peeendagre avithtanseqond ¢mpodpant ol the preseabineetiéoni th the third
enbodi nent wi | k. be | ai LN :.or.e ail .Sho i hQS. 1.7 d 8, the
filling appar aF (ljg qgggh\ggaﬁ%ﬂe&é&?ﬂge? gﬁﬁgg %HSW#)&HEC‘ %é’s‘ihﬁ @ﬂ&g 20
i's mount e_dpﬁﬁhﬁu§f@ﬁll_ eatlav iehoROwithsa tvRduetv€pade Bscddtdahce Widloyes S1
and 52 which cooperatively serve as a suction port 53 for securely hol ding

t he resi nse¢ritd eppodimengoddhe preseniriaventienrt end al ong the rectangul ar
peri phery of t resi . 20. 4] i es 21 are..provided. In
other words, t J@&%&ﬂéﬁétgﬁ@m@@%&guﬁg ?ﬁ@? é)lig%rggat %ﬁ%@@é@g ABRAIAYS e d
adj pgent {19 agasitlavicBayitAnciexd enioiament dftRe progidtahvenapg; 30 After the
resin sheet 20 is nounted on the sheet retainér 50, the vacuum punp 17

di scharges vi aFige8 dsatview poplaimdg o dillingi eperptianrparfiotrhed dyyathe f#Hirg 25
between the resin,s t 20 an he.sheet retainer 50. As a result.

suct on propatieS SdEkedy v PR RolA it Bhnfiaave Basticin $5estabRes atith Rue
surfaces ¢fird Rentb&Eimeitsethed%eadfk ienk@pal ner 50 at the region surrounded
by the grooves 51 and 52. The vacuum | evel 'at the suction i)lort 53 is equal

to or higher tKig 9Ads 8frentuiew shawinga squpegingumisofthenfjiling appataéus 5a
an b. Through fhis sygction eratipgn, th esin sheet 20 is fi,xed by the
SuctTon pibobehretaisd FUR s RafE RafsdiBient 548 FudsSlaBvaAtions abHe sucti on
pressure appllw%.f DPMid REbbRBR] VIEWONOWIE MR IRfickRd iwhit b?ﬁh@ffillh?glres'n
sheet 20 in the Tnner region offset inward fromthe outer groove 52. 10 As
descri bedapperadust ire gecardancevitlof thenrkurtindembogimgndovéstisd prases? is
equal to or higher than that of the scavengi ng chanbers 5a and 5b As a
resul t, t BVt -on pressure equivalent to the vacuum | evel of inner and
outer grooves 51 and 52 acts on the confronting surfaces of the resin sheet
20 and the retainer 50 at the region surrounded by the grooves 51 and 52.

Accpf dingly, DESCRIPTION s FHd PREFERREI0i BY B@IPEVEEBE['Snd 5b

cause a force for pealing or separating the resin sheet 20 off the sheet
retai ner 50, tRacfesedch esnbedimentssofdbar present xagestionhwiblhbet explaanedr 50

shoet 0. DARBaneR i BiEhuRE B G5RHED AabingP KRRl bRt Ghe BERO LT
50. 20 ThenygieaRiderice HhmUaetiougRbLOMOLRRFI. | o available, hol ds the
> Preferred embodiments of the present invention will be explained

30 hereinafter with reference to the attached drawings.

First Embodiment
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. periphery of the resin sheet 20. The sheet retainer 50 has a flat surface
for supporting the behind surface of resin sheet 20 in the region where the
via holes 21 are fornmed. Hence, when the resin sheer 20 is nmounted on the
sheet retainer 50, the V|a holes 21 is not deforned. It becones possible to

adequately 25 performt operation for fil I|n the via_hgles 21 with the
conducti ve pas% 1131545?? 1%‘(?1%?}10Wh%g Flll?s@rﬁ Rgemenbof %\f hlhnglﬁpﬂﬁi?élds

surf ace. g0 D oL U HO18 10k EiA ke sORAAB S 4 3yBLAARTAR 4 BnaneRe.

r et ai ner I'ng appara e resin

sheet 20 tpasted(ifeorfimia miatdrial) iwpecatdanae foith atfirst Bﬂﬂ)ddiﬂldm 0@ tulcé préscpast e
13 into the via holes 21. 30 Hereinafter, the arrangenent of the head 4 of
t he f||||#@W%ﬁﬂﬁ@atus 100 will be explalned in detail. As shomm in Fig. 8,

t he head has aste
chaﬁger 9 forn%@ g %ﬁgggkﬁg aﬁ%gﬁgﬁﬁag?faﬁhgﬁﬁ BE% scav nglng @nbers
5a and 5bt1@irseerﬁb@airﬁeﬂt ahe epgiasshieet QOCbtﬁnt@fnstd'lpog&ih@r -etisrkerori? refin biie

opened end si de of  the scavenglng chanbers 5a and 5b, a seal 5 menber 40 is

attached ©8 tQ 35)W@llglétn% and g polyetbeenigidaresis, ot 10 GRwaighy % ddie iR he

pact o chanbert 89 RS adfi it e 28 @ 1St Gk oige SRR RGP I Rhetl'®
rect angul wlsmsmﬂblto defrrai malti @ew@swgmmm&uﬁhﬁg JurfBNPef reddn when
browght into contact with the resin sheet 20, provides a hernetically

cl ob@d spabeetSor each 10 of the scavenging chambers 5a and 5b. The sea
menber 41, when, hro [o40) ct With the resin eet 2 ovi des

e et i cal 1y orbeRatERive RSN RGaY shlh a8 cPBECFARECE an A mRAPTS
connect ed j§ gttacNéE Bﬂrﬁﬂwmféée of ige %@s’vmesmemocu%hermgg Fa@te?ﬁ“@?@ﬂrﬁé’dt 0 a
vacuum punp 1l6a. The scavengi ng chanber 5b is connect 0 a vacuum punp

16b. Whenomnhbegesin sheaid by pattsraing this @padpcfaﬁedodn the resin sheet 20,
t he scavengin nber.s 5b .an her icall
cl osed. Unger I ﬁ‘e EBHYi S?i%ﬂagtl??e“ggghg r?lOB }SWE oalr%gacgwgla Bh%P@%IBF? ven
to g§ schartlg@feblﬂea ﬁldraﬁ'ty @@wi h@msti'ﬁaﬁé?f@fﬁi&i AOp GRRIHROK he RAtHR G tOFa d] Vel |

as fromthe paste chanb 9, thereby depressurizing the scavengi chanbers
5a and 5b canaectnen papr@vmsllﬁ:dnﬁéue formagionhef wulm@lzs ?d can be @erfn);:macgpnbe sane
.nent hi ft abl

ar r angenent s t hat .expl aj,ned the di

cubport od 0 405 Ratinie b Gt Bt affe e ﬁ%@gtﬂ RREER S Abes 100
bper at i on cpaduPtipFoil. TdchdiLREIEDINS Bty THABRAMNA Y Sdtbon! qikide |

f ol | owi ng laserroar a base Furface off th&lﬁsmrsheh:e 2|Ormam [aiovﬁdd:cﬂ m@h d)}pmcanduotlve he

o<1 onoab TReAING 20 Pk ToHReHIAT 51450t KL APIE Be g S BRVORDI ng

charmber Skiefed Bgea'fét ééﬁalﬁ‘@t‘i'v@'fgﬂeﬁttﬂé‘l%ﬂl%|ﬁl‘éefe5ﬁn &&%Mﬂﬁ Bruridf%%hef or
exanple 0.1Ma). Simlarly, the vacuum pu 15 di schar ges e air

fromthe CfOrrpaElDB cd}mclhewashalo g phesyadiaton 0ﬁcaﬁmnedmdbéaseg is <51rmly

det m | whi ch I d
Phan t he SRBLATEEaGR Do Oy BUbianG tinke CLsTAdBIinG Shasohrt 4 qamies Shease
the ot her c%ﬁa\ﬁgfl%'Isllch%‘ﬂ%‘bve%r@%’éfxftil@% s@hn?'agp c’S\gﬂ ?ﬂe@ﬂe§h§' tthr thae head

4 is maintained at "a predeternin evel equi val'ent to the
at nPSpher ithe padmudmmdadesenﬂmefoamnﬂmdl@sed+dmhvmalpmles§ﬂr| zed cond| tions,

the shifting dey ce 5.14 shijfts the head .4 al.ong.,the. upper sur of the
osi n sheet 20 ANCEBiiBEA TREHAHPR AR BHaIRY B4, £ AUBRARPATRY Fhtve
causes an ﬁrfhigt 1s ﬁ?&ﬂ @9 fg[‘eé&?vﬁ)@ﬁb?e Sh3PhiRn eobnd-'ﬁlﬁnfehf?i §tbr193 §é}%%’g gk the
head 4 dur|ng orward stroke I's set to an appropriate value in“a range
from30 t (anGQnaﬂfaeralwotnlmecﬂhgrmatmlalo Tiheecorguttive ppstet 13 dsdabrcatednbyber

of a holes.21. Accordj ngl 10 while the head 4 slides on.the resin sheet
20 - one i RE PBRS AT IR N paARE A aDie gr?in'ﬁéets%am@%r 58 Qr

f|| d wi t e end

e reshOBRnioS e U dAShRokbditk SemIR S H Tl REAGNI. DELETRES 10
per form t hdaheléd 21 age filedatvithmnhe 00n¢heeﬂnmpaﬁed$urwlgnefdﬂablﬁ o, caver ther eady
stuffed via holes 21 are again filled 15 wth the conductive paste 13.
During the initial filling operation, to supply a sufficient anmnount of
conductive paste 13 to each via hd(apﬁge1ﬁe shifting speed of the head 4
was



. set to arelatively slower value. In this case, however, there is the

possibility that the conductive paste 13 in the upper layer of the via hole
21 may be pulled 20 out by the conductive paste 13 adhered to the seal

- menbers 40 and 41. Hence, the shifting speed of the head 4 during the
refilling operatiqgn is,set tg a higher value conpared with the shifting
speed dur SWgaemet the reskn sheat 20w1th geplyety leperterspithalate ona comparahle speed

ot or encePACTBE b R afis 2888 L ERiod AiSREIaRE S RoAfald] BRISH 0 o
stuffed. Mmhinatéd fayeetdfithe protceing filmhedchiedesin vieedi0. THSvadhelee@ 1t 0 the
seal nenbers 40 and 41 contacts or nmerges with the already stuffed,

conduct i vargfesmedin theresin sheet 2(bwehide the orsesponsking openings are pipwigad y

Separate -t h I d f.fed..conductive paste 13 .is ,oull out
SePa ate, BRSO R, T bR R S GoYBARRE e Nopkso R A
nmenber s 49fté-f'§cékﬂmpiﬁhhﬁ1g Ry fifling BPefd'tﬁ)ﬂ Qfith th80RREEEYE gﬁstréai@.SUbfn ,
possible to conpletely fill each via hole 21 with the Page 28 conductive
past e 13.tlBuproigcting tidm li$ ieffeasper 40 imajntaire thacuufageuop ®ein dhseeHuri zes
t he scaveré%i ng chanber 5a positioned at the | eading side of the head 4 to a
noder at e Ellum level (e.g., - 0.06Moa) which is relieved than the higher 5
vacuum | evel dpekéigafee, ithet 'fiflling' ﬁgga&tegenam ogecor@hhE® Iwifle tHacC st | evel
of the scavenging chanber 5a to pderate vacuum | evel nmakes it possible

t o Idl schaegdodimeat of the preseat ippentiomydll g explained imdetai 1Asushbwn in

onduct | vEigsaoBe T Restin iRy b hisabor 2opt Bruing Hif 98 shork 2 teezi ng
unit 6 suwgﬁfe?cb,ifa_rhefd'ﬁag M@iﬁ@%@?,ﬁs%@?id&f‘oﬁqgé‘Ha@@@. gﬁ;@ﬁ ive

paste 13 i2rlf]ntao t he wg ho 21 so asfto Eﬂe;cr?@t&?%t\/g t kenss ortage o ctive
paste 13. stahiesessadeportion it theenygiface bn phs retaomea® stmohated
trailing si f the head 4 is ghanged to | evel supstaptially equival ent
Lo the ot b LEnBAs2pn SLebcSnace S 1B Tommay Delbien Hiehatp rod Ty gerner o
fourg h enmbod e ] I Qb | expl aLped Wi t:R; .t ef.erence
toLlFSit gs. ”%Aq;%'}%%a?ﬁg%?e %%vi?@tgsr%l?%ﬁe@g‘ ? }l(r:t\é\etnl1 etrlggéi zrrént% la?ls% ](D:%Ha‘;rlggiéralezed
in that teomnotmicatiaggiassagabahdedibtie elossddphoe cAlsadithe augsiezsurfaceni t 6
causes an gr bi t al :I,;rDtl on in the paste chanber 9. 20 The fourth enbodi nent

i s char acPEF§!3EITih that the squeezing unit 6 causes a rotational notion
about its own j : bt I i l e
squeezi ng uni t%@%é@%‘%ﬁg%{ﬁ gt)'( %g% oﬂu?%ﬁégmﬁbngég? Fm%?’atﬂéicﬁg%e@r?%%%é:y
shaft 7 wAhdefinedbstwbemp ek bades? gnd sherethimei3ed depredsurifiesttsy a eaduuihe

li.dj nb havi t | ar, .el astic body. i ttacghed t h 25
vardd of BRI EYRAGT ANACUB YHE BIOVRG VRSP URALIN OF SEENABAIES BA
respect ¢ 0 Her Haae il rd s idesN98mStnteBIpid HihRRr IR HAYGPRIDEINI ¢ ©

[
equi pped w i'di'ng nenbe as to cause a rotational notion

about it sthearetabnes 3d [MHisgrévents bhé resig sheeedO ftomfflomenpedfithe icanfdracti ve
to surely push the condug¢tive paste 13.intqQ 30 each via hole 21 frq
di £ { er ont SR AEAGTh AJAtOmURSCTIngR SeAYCREIBE AETBRCToAcH 4iPASH, Fhambes fhine

conpl et el é’ulgjielc{&gt.o"‘é. SCH O pPYHHE TVENRARS & fdeholth s 1RY tedif ML HAf0LD

any void or “crac
25 limited to the above-described one. For example, it is possible to securely hold

the resin sheet 20 on the base 2 by sandwiching the peripheral edge of the resin
sheet 20 between the base 2 and the retainer 3.
The resin sheet 20 with an upper surface, on which the via holes 21 are
formed, is placed on the retainer 3 mounted on the base 2. A head 4 of the
30 filling apparatus 1 is put on the resin sheet 20 to perform a filling operation for
filling the via holes 21 with the conductive paste 13.
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. Modi fied Enbodi nent According to the above-described first and second
énbodi nents, the paste chanber 9 is configured into a cylindrical shape.
However, the shape of 5 the paste chanber 9 can be nodified into a

- rectangul ar one as explained in the third enbodi nent or can be changed into

ot her pol ygonal _shape. Especially, when the paste chamber 9 is configured
into a rectangtleapinadtersHisarangemgnhohthe hend hefthe fidlingsparmatns 1 willi s

referabl g _t f Laur e i i t ul ar dy so
Phat the BecapifREUIH GerhITREERH M Hal Wby iR 058 TRE HRAR Bhs P
chanber 9paste dHansb&reS forméd betResntOORrEd R A ScBlermling SHRRIBErS, b ingi ent
anount of conductive paste 13 .into the via holes 21 1ocated near the

per i pher yanfanmiday shape,siseprovided mutsigler ther paste ichambeyis8i Hlhe scavenging t ut e

t he squeezj [ rfor i -0t ion instead, of . perd orm ng
an Of bi taﬁhﬁﬁﬁégng g?lrgﬁrgcfsagl?%ﬁnis{elgﬂ'ﬁ@ﬁse\gn_@. Irql%t ﬁ?%veéﬁu’éhg &Earpggélsfsés
pref er abl grovidledsdtljeeentng theifashe ehuidRrd CRMPPANIHSH wWdll.as a conbination
of these notions, instead of perform ng only one of these notions.

Furthernore, tid theoepentskend iside eftibaiseeresgigechamber 3, ianganpplarsead and
t hod f filli th i | f i heet.. wth . th ti

paste. 2omermbebd® AR inn 1vel dtbaf AgrSind WaLr ARt e o

Hovever, gcadrding chabiissr %i%igﬁl*oﬁﬂh%p&%ﬁ & ﬁdé%ﬁ%é%{a@té ehabep the

present invention can be applied. The use of this invention is not limted

t o Hh i nsQ anianguianseal membectbisiattgtcd the lower end ofpparcytinsirinad wadl hod
f th t o ti b 1,del lied t trat i t.h hol
o Lo P eind M BMQUAAbAR, Sk nRR b Gt BUgIE WG B o o' ©
is: 1. A Ebhtadﬂgw_ﬁnnﬁégwﬁl $idetfad)| ﬂwi@emllﬁrﬁfetféaﬂxb%lg%gaﬁpgggffoatlflé ui d

material, conprising: a scavenging section for for _
her net i castyverigingahaheberér. Thieemnndatsgial membecbhtwiben browglat intdeontaice

Pl ot S he (TR Shet P oRragaer gt BEfmeically siased shatt dar e e
Chay??er WOR AR 99 T helsthPe £ 67 arﬂb&hﬁz@%ﬂ?@&g?a&@hga%uhhﬁgg{@]gma{ fie

stuffing 10 said flurd materi Into t sal d subst
second hepastei cderhperads ednabatddeto;, a adushi puimpgl SeWiserf the sd¢dlfmembpessi d

second herneti ly closed chanber. of said fluid material filli ection
oo ot uhend i1 ek Ao 1RE Revinahelt 2De s iR ae Ahemingr 3 Had he
substrat e 4l,5¢.d foi i ] i L ecpddl : d r of
sai d scavglﬁgtlengw%rg@? ?gngl%dv\}agfr}gléﬁb%g é:rl éée%%ﬁgﬁﬁét(rfmsi éé%ﬂlgﬁ) ?l’ gégdﬁcﬁgﬁer is
provi ded pdpepehd dmd §6iatefdniven bedisdharge Ithe diveegas feotethe scav@ngiiig ui d

material fillin ect.ion conpri,ses, a supply, section for, supplying said
{1 RQ nat ShAEIDeERT 87 DFHRATE DD TTad e tHRTERY AP U ZBRANSO GEAEIRE al | y
cl osed Chﬁﬁgﬁfbeg@algd%é'?%ﬂé dtiibér or pushing said fluid material into

of sal d substrate wit '

t he hol e In sald second hernetically closed chanber.
2. The fluid et squedzifig uning, seppargdass maansdoopdahing thietdomiuvativelpas?d

Cons St i ng 0TATeEINGEICHER) B ShiLHORY BDRPIIH)N Ghe DANE HAUPPEInBRS on i n
sai d secopd NI IEhé LI oFIIRSEFL AP Ghit 6 is explained with reference to Figs.
25 3A to 3C.

As shown in Fig. 3A, the squeezing unit 6 has a plurality of sliding
members 12 at a surface opposed to the resin sheet 20. Each of the plurality of
sliding members 12 is made of an elastic material. As shown in Fig. 3C, the
distal end side of the sliding member 12 is split into a plurality of rectangular

30 portions. Each rectangular elastic piece can flexibly respond to the rotation or

shifting directional change of the squeezing unit and also can follow the
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. 3. The fluid material filling apparatus in accordance with claim1, 30
wherein said squeezing unit includes a sliding nenber which slides on said

substrate surface. Page 31 4. The fluid material filling apparatus in
-accordance with claim 3, wherein said sliding rrerrber IS constl tuted by a

rectangul ar elastic _body [nclined w th_respect sai d ate surface. 5

5. The fl Mn@lutm@w |th¢.subsﬂgtedw£a%ﬁ h GOREASS heAWEen agrﬂlqmb\ﬁherm n

sai d supply d upper

posi tion a ove sal %&njsmééejéfﬁélﬁugrl}e?t QO{%BﬁB%gba%spe@%ﬁdf&%ﬁ{ §§1 ly cl osed

chanber, and Slﬁmth&mc&e; ds%huwh h‘ﬁF?lﬁB ot u$aht3y sfeHU( m@nbé@cﬁzwa a
cl earance between a side wall of said second errretl cally cl osed chanber

and 10 saidte sayedinagallel to each others Theslidingmembers 12 mge apisshad te the

depr esour ootk e G Elin ol 7 She G eheh SCRRE RIGHDE A 2 nC RN Tyt

mat eri al  fredpdoigio HpPSEFhLS of ResiAGHELEDO ePMslhfam@hgeﬁtﬁ slidies eiembét B2 $gcond
hernetically closed chanber is depressurized to | ower vacuum | evel

conpar ed \mntlnclslaed relationship wath gl Su;asma&s@uf@mm&es ippossiblete prodige

I I d h d
cubst r at o iectd Pof ARG e CRRERIASRGTe 2 e nBb Vid neley T dlyB e
chanber ofangd. dme;:ai\aqm'emwﬁ b@@uﬁi&eﬁﬁy%lm@ﬂ% hﬁrémid@@tweyp@dteq@d
chanmber of said fluid material filling seCtion 25 cause a shifting notion

wi t l0r espect t dheasquenziag uait6s8s sbowm i Fig. &Cowecomme@ndutﬂetwceg@rany

i ncl udi | h thepeby fill d | f
ol os of SRRt SR IL" el dhtarTisnafty Tuedd T artglesprt e ondafd e ©
filling apnat Né‘uﬁft Sdfiofewabbveltae 'Pﬂe&déif ‘I’He@@&o?!ﬁg%ﬂﬁﬁ%‘ﬁ' i gont r ol

means for cont ling a depressurized condition of said Scavenging section
and al so (rotatc(mnIthe]gamesdnrécttumngat&mjsamersp@tedsal d shifting Page 32 neans,

wh d f t [ |
SUrt oundi ng. saERcTetLHE sk wettadks 73 2ado0E Ras hafEer P BENVIRER Ardhns
shi{ss Sa'd‘i'stfal ER4 tﬁé}@ofem@écaﬁﬁm%t lﬁgbw?ﬁlr9§ﬁ§§t§75%@bﬁd §retc9ff§’&r1f1%@‘ an

initral flurd materi al ng operation for” st ing said flurd materi al
into a holserrrefdls@atmbmbm]ne aameldmsianect Thesgaao@entrncspmselrmotatalbllywmjpiséd

Cherter 8 5808 R ey SRR e AR o
of said Tidjsct 1(%)2\ Fﬁ-‘éé‘?&o Segb %gﬁ%?ﬂ?ﬁté”?é‘ﬂﬁ&%%s@*&'r()ttétléﬁél%égbﬁtalb%%@'

second hernetl ers so as to agal n nopve on sal havi ng

been once the shefts \matdncbﬁb,drehpactdvcﬂqt A the Squeperrfg)umté id coubledtveithahe
refi]ling operatlonfo[i stuffin addlﬁtlo‘g& fluid material into ,said hole
havZflg be&RCEREE Ping, dhe FAURCZMEURIL N HSeHdagsAot QBISER rqfRéionalingotieR er i al

filling a%@%@?téﬁogﬁ d&ﬁgggﬁ%@%@ iffet e?iri‘%%mt"@"c% §ﬁ"cﬂb?t%[‘%x§<?t{10ﬁ”?ﬁ”s

causes sai i er met | [ osed c ers to s
first speedspondentp thieerotational mbltnmrxjoﬁﬂteeccc&lntlhclpmmg operation, and then
causes said first, and seco her met.i cal I.egécl osed ch rs 20 to shift at a

second speed hilg#BIS mﬁaﬂ%éﬁﬁsqwﬁ%@ngy@é HRHIESRT T et ha e gpaste
(el b o8 SRR R ead 0,6 oo ol A 0B nhcn dance
dep28ssur iBaoh shditig ineember 12 causes an orbital motion in accordance with the
movement of the squeezing unit 6. Thus, the conductive paste 13 supplied on
the surface of resin sheet 20 is pushed into the via holes 21 from different
directions by the sliding members 12. The via holes 21 can be surely filled with
the conductive paste 13.
30 The conductive paste 13 is held at an upper position above the squeezing

unit 6 in the paste chamber 9. The conductive paste 13 flows down onto the
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~ 25 said scavenging section and also controlling a shifting condition of

said shifting neans, wherein said first hernetically closed chanber and
said second hernetically closed chanber are aligned next to each other
. said control means controls said shifting means so that said first 30

Hermetical ly cl oged .ch nbeé of, said scavengi ng section and said secaond
her met i cabyiyaes ok &esinshesbelotia aplaarange betwesnithe saueezing writGiand the ft in

control _nuSRavall B RSl EndRREFY f) dcdifahol Syt e ol RiCor B8 1
closed cheqiszing hirdhl6y Ideptirgswords;stheailds fdrnbbdimaenetd isikéy nol H5&sal

chanber |ocated at a |eading side of said second hernetically closed 5
chanber amgchanism fensupplying heeondueiyeipastedi3 emtheswdaee nEresinisbaet y

Ctroke of 20t Be toTuaRIE basRIT3 B WES SRR i T SBBSEARLC e
depr essur iace g HOBpBEr etidohiabbveiRe SRkéeAhkurel OFRsHROINDRS wiRGA! ed

Ia
at a leading side or a trailing side of said 10 Second hernetically closed
chanber atht sqaeerisgt wnitshidatsey arpesbital mefians thecleardnsedasiween the

Speea. 1o ARE BN Bl R T SE AR Phymbbr Runba®e e ot «

with a flej(éliéa'il ETRIs oliCERRIgS bR Phe lddrhfite DERVEON RO sRAEEZIAR kit 6
formng a Tirst herneti'cally closed cha

] rr‘{)er when brought i'nto contact with
a slébst r aard $he fsade vaald dfothedpaste chambém§ cani préduce ahpumpt furedtion foosed

chanber, and,a_second scayenging section for form a cond hernetically
cl osed Ch%\%&z DhRenEs! “gﬁlﬂ‘gc%ﬁ‘r‘%‘{e RASIS ]%?H?%Sgﬁgg? Pg{%ﬂgg’gf’%e and
for depresgurhgi NewsAs hriSeRNdf kBhAREI G dabte 1 3SRG 08 é;b}ﬁa(fléq{héiel%
material filling sectton for formng a third herneti'cally closed” charfber
bet ween sehahgingsthearidamacotttiveendhecsguegzinigeeit & hnditke siddemalbobtight

into contact, wi.t h saig substrate surface and for stuffing said fluid 25
material PAE 4RI Ls of said substrate within said third hernetically

ChoBDe Chanber i SiiElihg W IBAN if fo gl i hifAhg Heald®h ABIHBIAY bitird O5€

chanber of said rst~”scavengi ng-secti on, second hernetic cl osed
chanber oin saiedtarsive degioaviechudiggsat of one pandlisyiod vidihode2i fetimed|dry

For - cont 1 B1G Fosih SHaebrath oipy SBmElmalie SHIUNECARICH: 14 Paarii TPRgEaTR O 5
includes a traveling section traveling on X-axis and Y-axis rails. When the
head 4 and the drive unit 8 are mounted on the traveling section, it is possible

20 to easily locate the head 4 and the drive unit 8 to an intended position in the

region including all of the via holes 21. Alternatively, the shifting device 14

may be provided as a means for shifting the base 2 and the retainer 3 in the X-

axis and the Y-axis for moving the resin sheet 20 with respect to the head 4 and

the drive unit 8. In short, the shifting device 14 does not restrict the shifting

25 object and therefore can be modified in various ways as far as it has a function
of causing a relative movement between the head 4 and the resin sheet 20.

Furthermore, the filling apparatus 1 includes a control unit 30. The

control unit 30 outputs a control signal to the shifting device 14 to control a

shifting direction and a shifting speed of the head 4 and the drive unit 8.

30 Furthermore, the control unit 30 outputs control signals to respective vacuum

pumps 15 to 17 to control depressurized conditions of the paste chamber 9, the
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. second scavengi ng sections and also controlling a shifting condition of
said shifting neans, wherein said fluid material filling section conprises
a supply section for supplying said fluid material onto a substrate surface
-wWithin said third 5 hernetically closed chanber and a squeezing unit for

pushing said fluid terial. into,.the holeg,o ai d substrate within said
third her Se4Y<HEING hassber ohamdethe space cgnt(i%fm‘r@&%weeﬂt | Basga2qan

shifting g&g%@ that said first to third hernetically cl osed chanbers
shift in bot orward and backward directions on 10 said substrate, said

control neans, The gbdva-descriséd ﬁﬂlﬁngfa@akaiuﬁilr ks tiee followime fortticnd.| v
cl osed chanbers, depressurizes the ird(sj{ herrrﬁti cally cl gsed chanber
located at a | Eiptndessead membsry 19 andal hattaghed 0 the bead dharerpwien the a

¢ q . = e ' i
thi 18 15 REPherioeL P AL DA, Raindk S UbEPIBREGRaior 3uE Yokt o
means, i npanjackdvadidchargeketied ajnich fgassfrone thiel sdavenginlg chamberl 6s el
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25 beforehand, the sliding member 12 can smoothly and surely push the
conductive paste 13 into the via hole 21. Hence, the inside space of the via hole
21 is entirely filled with the conductive paste 13.
This embodiment depressurizes not only the scavenging chamber 5 but
also the paste chamber 9 by the following reasons.
30 If only the scavenging chamber S is depressurized, each via hole 21 in

a depressurized condition will be subjected to the air or gas remaining in the
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16. The fluid material filling method in accordance with claim 15, 25
wherei n said squeezi ng nenber causes a notion selected fromthe group
consisting of a rotational notion, an orbital notion, and a swing notion in
- said second hernetically closed chanber. 17. The fluid material filling
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initial fluid materia i ng Ql;))ﬁ ation, and then saidfirst and second
S

her et i calllhgrefossetherhastidiespassebdliyfthety evem if tbowonspetivenpagterfiling sai d
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di rect i onpaste ISaiedocatos intatthe saayengingechanee ppsiianeg atdhd trailing side

of the paste chamber 9. In this case, the stuffed conductive paste 13 will be

partly removed from the surficial side of the via hole 21. This will result in a

25 dissatisfactory conductive paste filling operation.

Considering this drawback, this embodiment performs a refilling

operation in addition to the initial filling operation. More specifically, as shown

in Fig. 4A, the head 4 is moved along the entire region including all of the via

holes 21 to fill each via hole 21 with the conductive paste 13 under the

30 condition that the scavenging chamber 5 is depressurized to a predetermined

higher vacuum level. Subsequently, as shown in Fig. 4B, the head 4 is returned
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, 15 material into the depressurized hole of said substrate, in a forward
Stroke of said first and second hernetically closed chanbers, said first
hermetically closed chanber | ocated at a | eading side of said second
-hernetically closed chanber is highly depressurized and a shifting speed of
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performng an initial fluid material filling operation for depressurizing

Sai 4011 r stromrio Gomny/sec.oxble dhebisHngspacH of the heas 4 g e rebMdng; on

and shifti Sl j aer. I rs at a first
speed in éﬂg¥$@% ﬂ%%éfﬁhﬁﬁggpgﬁgﬁF&&qﬁég§§%¢%ﬁy¢3§§ﬁ%§£@y% anber to said
first herneticatgoording esltrarbesernonest the fitsutmbsalithent thd seal gendergn
said substrate 10 surface intgo holes of said substrate depressurized in

sai d firstlthapdetlcare prevughdniongeptactwidth $he cregiprsbeetird da fymeghe

per  or m ndeaterety BosPd ACaEbER LHaBber 3 il e Pand RHaBuir2r ! s
secpfd hergage] iakivie¢ltabRAt i ahbloriductiveesane 10sdppliesd o teesuigasdiofi on
relieved than said first depressurized condition and shifting said first to

third her rresincsiicey 20| arstbe eslussive paste 1diindbeisunficiad megigindot thiervia hole

her meti cal | ose anber to_sai ec rmetically cl d nb t
Cotond SoabafheRs toTRETRET mietBdls B8R0, A HeSa Brtnhett D MECIE R er o
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said 20 second hernetically closed chanber when sai epressuri zed hol es
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i €0ai 1 16] 4hFECTOREss o FEEEEE AT Lonfacteh Bwer S AbeRal MuftPI 581 s
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filling neth ;N acecpErdanc Lth claim 24 0 rein during.said fluid
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sai d5secorldédr.essuri zed condi tion.
To solve this problem, the shifting speed of the head 4 during the
refilling operation is set to a predetermined higher level so that the conductive
paste 13 stuffed in the via hole 21 can promptly separate from the conductive
paste 13 adhered to the seal members 10 and 11 before the already stuffed
30 conductive paste 13 is pulled out of the via hole 21 by the conductive paste 13

adhered to the seal members 10 and 11. This surely prevents the shortage of the
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First of all, in the initial filling operation, the vacuum pump 16
discharges the air or gas from the scavenging chamber 5 to depressurize the

10 scavenging chamber 5 to a predetermined higher vacuum level (e.g., 0.01Mpa
or less). Similarly, the vacuum pump 15 discharges the air or gas from the paste
chamber 9 to depressurize the paste chamber 9 to a predetermined moderate
vacuum level (e.g., 0.06Mpa) which is relieved than the vacuum level of the
scavenging chamber 5. Next, under the above-described depressurized

15 conditions, the shifting device 14 shifts the head 4 along the upper surface of
the resin sheet 20 while the squeezing unit 6 causes an orbital motion in the
paste chamber 9. The head 4 continuously moves on the resin sheet 20 in a
predetermined direction to fill each via hole 21 with the conductive paste 13
opened on the resin sheet 20.

20 Next, in the succeeding refilling operation, the shifting direction of the
head 4 is reversed to refill the already stuffed via hole 21 with additional
conductive paste 13. In this case, it is possible to reverse the direction of the
head 4 so that the scavenging chamber 5 is positioned at the leading side of the
paste chamber 9. In other words, the scavenging chamber 5 is always

25 positioned at the leading side of the paste chamber 9 in each of the forward
stroke for the initial filling operation and the backward stroke for the refilling
operation. Alternatively, it is also possible to leave the position of the head 4
unchanged, although the scavenging chamber 5 is positioned at the trailing side
of the paste chamber 9 in the backward stroke.

30 In any case, the depressurized condition of the scavenging chamber 5 in

the refilling operation is changed to a level substantially equal to the
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than the shifting speed of the head 4 during the initial filling operation. This

effectively prevents the already stuffed conductive paste 13 from being pulled
out of the via hole 21 by the conductive paste 13 adhered to the seal members
10 and 11. Each via hole 21 can be completely filled with the conductive paste
10 13.
Third Embodiment
The filling apparatus in accordance with a third embodiment will be
explained with reference to Figs. 7 and 8. The components or portions identical
with those disclosed in the first embodiment are denoted by the same reference
15 numerals and will not be explained in this embodiment.
The above-described first embodiment is characterized in that the
scavenging chamber 5 has an annular shape surrounding the paste chamber 9.
The filling apparatus in accordance with the third embodiment is characterized
in that the scavenging chamber 5 is separated into two independent chambers
20 and positioned at opposite sides of the paste chamber 9. Hereinafter, the filling
apparatus in accordance with the third embodiment will be explained in more
detail.
As shown in Figs. 7 and 8, the filling apparatus 100 has a sheet retainer
50 on which the resin sheet 20 is mounted. The sheet retainer 50 has two, outer
25 and inner, grooves 51 and 52 which cooperatively serve as a suction port 53 for
securely holding the resin sheet 20. The grooves 51 and 52 extend along the
rectangular periphery of the resin sheet 20 where no via holes 21 are provided.
In other words, the grooves 51 and 52 are similar closed grooves positioned
adjacent to each other and extending in a rectangular shape.
30 After the resin sheet 20 is mounted on the sheet retainer 50, the vacuum

pump 17 discharges via the suction port 53 the residual air in the space
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from the outer groove 51. Meanwhile, the suction pressure applied from the
inner groove 52 ensures the fixation of the resin sheet 20 in the inner region
offset inward from the outer groove 52.

10 As described above, the vacuum level of inner and outer grooves 51 and
52 is equal to or higher than that of the scavenging chambers 5a and 5b. As a
result, the suction pressure equivalent to the vacuum level of inner and outer
grooves 51 and 52 acts on the confronting surfaces of the resin sheet 20 and the
retainer 50 at the region surrounded by the grooves 51 and 52. Accordingly,

15 even if the depressurized scavenging chambers 5a and 5b cause a force for
pealing or separating the resin sheet 20 off the sheet retainer 50, the resin sheet
20 is securely fixed on the sheet retainer 50 because a more higher suction
pressure acts on the bottom of the resin sheet 20. Thus, the resin sheet 20 does
not float off the sheet retainer 50.

20 The suction port 53, when a suction pressure is available, holds the outer
periphery of the resin sheet 20. The sheet retainer 50 has a flat surface for
supporting the behind surface of resin sheet 20 in the region where the via
holes 21 are formed. Hence, when the resin sheer 20 is mounted on the sheet
retainer 50, the via holes 21 is not deformed. It becomes possible to adequately

25 perform the operation for filling the via holes 21 with the conductive paste 13.

In this manner, the resin sheet 20 with an upper surface, on which the via
holes 21 are opened, is placed on the sheet retainer 50. The head 4 of the filling
apparatus 100 is put on the resin sheet 20 to perform a filling operation for
stuffing the conductive paste 13 into the via holes 21.

30 Hereinafter, the arrangement of the head 4 of the filling apparatus 100
will be explained in detail. As shown in Fig. 8, the head 4 has a rectangular box
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of the scavenging chambers 5a and 5b. Similarly, at the opened end side of the
paste chamber 9, a seal member 41 is attached to a lower end of the rectangular
box wall defining the paste chamber 9. The seal member 40, when brought into
contact with the resin sheet 20, provides a hermetically closed space for each

10 of the scavenging chambers 5a and 5b. The seal member 41, when brought into
contact with the resin sheet 20, provides a hermetically closed space for the
paste chamber 9. The paste chamber 9 is connected to a vacuum pump 15. The
scavenging chamber 5a is connected to a vacuum pump 16a. The scavenging
chamber 5b is connected to a vacuum pump 16b. When the seal members 40

15 and 41 are placed on the resin sheet 20, the scavenging chambers 5a and 5b and
the paste chamber 9 are hermetically closed. Under this condition, the vacuum
pumps 15, 16a and 16b are driven to discharge the air or gas from the
scavenging chambers 5a and 5b as well as from the paste chamber 9, thereby
depressurizing the scavenging chambers 5a and S5b and the paste chamber 9.

20 The squeezing unit 6, having the same arrangement as that explained in
the first embodiment, is shiftably supported in the paste chamber 9.

The above-described filling apparatus 100 performs the initial filling
operation and the succeeding refilling operation for filling each via hole 21
with the conductive past 13 in the following manner.

25 First of all, in the initial filling operation, the vacuum pump 16b
discharges the air or gas from the scavenging chamber 5b positioned at a
leading side of the head 4 to depressurize the scavenging chamber 5b to a
predetermined higher vacuum level (— 0.01Mpa or less, for example —
0.1Mpa). Similarly, the vacuum pump 15 discharges the air or gas from the

30 paste chamber 9 to depressurize the paste chamber 9 to a predetermined

moderate vacuum level (e.g., — 0.06Mpa) which is relieved than the vacuum
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5 14 shifts the head 4 along the upper surface of the resin sheet 20 in a

predetermined direction while the squeezing unit 6 causes an orbital motion in

the paste chamber 9. The shifting speed of the head 4 during this forward

stroke is set to an appropriate value in a range from 30 to 60mm/sec with

reference to the depth, layout, and total number of via holes 21. Accordingly,

10 while the head 4 slides on the resin sheet 20 in one direction, each via hole 21
opened on the resin sheet 20 is filled with the conductive paste 13.

When the head 4 reaches the remote end of the resin sheet 20, the
shifting direction of the head 4 is reversed to perform the refilling operation in
the backward stroke. Namely, the already stuffed via holes 21 are again filled

15 with the conductive paste 13.

During the initial filling operation, to supply a sufficient amount of
conductive paste 13 to each via hole 21, the shifting speed of the head 4 was
set to a relatively slower value. In this case, however, there is the possibility
that the conductive paste 13 in the upper layer of the via hole 21 may be pulled

20 out by the conductive paste 13 adhered to the seal members 40 and 41.

Hence, the shifting speed of the head 4 during the refilling operation is
set to a higher value compared with the shifting speed during the initial filling
operation. For example, the shifting speed is set to somewhere in the range
from 90 to 160mm/sec and is adjusted with reference to the amount or

25 composition of the conductive paste 13 to be stuffed. With this settings, even
if the conductive paste 13 adhered to the seal members 40 and 41 contacts or
merges with the already stuffed conductive paste 13 in the via hole 21, it
becomes possible to promptly separate them before the already stuffed
conductive paste 13 is pulled out of the via hole 21 by the conductive paste 13

30 adhered to the seal members 40 and 41. Thus, performing the refilling

operation makes it possible to completely fill each via hole 21 with the
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moderate vacuum level (e.g., — 0.06Mpa) which is relieved than the higher
S5 vacuum level during the initial filling operation. Setting the vacuum level of
the scavenging chamber 5a to a moderate vacuum level makes it possible to
discharge the air from the upper layer of the via hole 21 while preventing the
conductive paste 13 from boiling and also preventing the conductive paste 13
from being pulled out of the via hole 21. The squeezing unit 6 supported in the
10 paste chamber 9 supplies additional conductive paste 13 into the via hole 21 so
as to eliminate the shortage of conductive paste 13. In this case, the scavenging
chamber 5b positioned at the trailing side of the head 4 is changed to a level
substantially equivalent to the atmospheric pressure (e.g., 0.1Mpa).
Fourth Embodiment
15 Next, a fourth embodiment of the present invention will be explained
with reference to Figs. 9A and 9B.

The above-described first embodiment is characterized in that two rotary
shafts 7a and 7b are used to cause the squeezing unit 6 causes an orbital motion
in the paste chamber 9.

20 The fourth embodiment is characterized in that the squeezing unit 6
causes a rotational motion about its own axis. More specifically, as shown in
Figs. 9A and 9B, the squeezing unit 6 according to the fourth embodiment has
a single rotary shaft 7 with a cross-shaped rotary vane attached at its distal end.
The sliding member 12 having a rectangular elastic body is attached to each

25 vane of the squeezing unit 6. The sliding member 12 is inclined with respect
to the surface of resin sheet 20.

Constituting the squeezing unit 6 equipped with the sliding member 12
sO as to cause a rotational motion about its own axis during the shifting
movement of the head 4 is effective to surely push the conductive paste 13 into

30 each via hole 21 from different directions. Thus, the inside space of each via

hole 21 can be completely filled with the conductive paste 13, without leaving
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(110§2& (}pe paste chamber 9 can be modified into a rectangular one as explained in the

10

15

20

25

third embodiment or can be changed into other polygonal shape. Especially,
when the paste chamber 9 is configured into a rectangular box shape as
explained in the third embodiment, it is preferable to configure the squeezing
unit 6 to have a rectangular body so that the squeezing unit 6 can cause an
orbital motion in the paste chamber 9. In this case, it becomes possible to
surely supply a sufficient amount of conductive paste 13 into the via holes 21
located near the periphery of the resin sheet 20.

Furthermore, it is possible to constitute the squeezing unit 6 so as to
perform a swing motion instead of performing an orbital motion or a rotational
motion. In this case, it is also preferable that squeezing unit 6 causes a complex
motion as a combination of these motions, instead of performing only one of
these motions.

Furthermore, the above-described embodiments are the filling apparatus
and method for filling the via holes of a resin sheet with the conductive paste.
The resin sheet constitutes a part of a multilayered substrate. However, a metal
or other material can be used as a substrate to which the present invention can
be applied. The use of this invention is not limited to an insulating substrate.
Accordingly, the filling apparatus and method of the present invention can be
widely applied to any substrate with a hole or holes to be filled with a fluid

material.
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5 a scavenging section for forming a first hermetically closed chamber
when brought into contact with a substrate surface and for depressurizing said
first hermetically closed chamber;

a fluid material filling section for forming a second hermetically closed
chamber when brought into contact with said substrate surface and for stuffing
10 said fluid material into the hole of said substrate within said second
hermetically closed chamber; and
shifting means for shifting said second hermetically closed chamber of
said fluid material filling section to a position of said hole of the substrate after
said hole of the substrate is depressurized in said first hermetically closed
15 chamber of said scavenging section, wherein
said second hermetically closed chamber is provided adjacent to said
first hermetically closed chamber,
said fluid material filling section comprises a supply section for
supplying said fluid material onto a substrate surface within said second
20 hermetically closed chamber and a squeezing unit for pushing said fluid
material into the hole of said substrate within said second hermetically closed

chamber.

2. The fluid material filling apparatus in accordance with claim 1,
25 wherein said squeezing unit causes a motion selected from the group consisting
of a rotational motion, an orbital motion, and a swing motion in said second

hermetically closed chamber.

3. The fluid material filling apparatus in accordance with claim 1,
30 wherein said squeezing unit includes a sliding member which slides on said

substrate surface.
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5 5. The fluid material filling apparatus in accordance with claim 1,
wherein said supply section holds said fluid material at a predetermined upper
position above said squeezing unit within said second hermetically closed
chamber, and supplies said fluid material onto said substrate surface via a
clearance between a side wall of said second hermetically closed chamber and

10 said squeezing unit.

6. The fluid material filling apparatus in accordance with claim 1, further
comprising a depressurizing device for depressurizing said second hermetically
closed chamber.

15

7. The fluid material filling apparatus in accordance with claim 6,

wherein said second hermetically closed chamber is depressurized to a lower

vacuum level compared with said first hermetically closed chamber.

20 8. The fluid material filling apparatus in accordance with claim 1,
wherein
said substrate has a plurality of holes, and
said first hermetically closed chamber of said scavenging section and
said second hermetically closed chamber of said fluid material filling section
25 cause a shifting motion with respect to said substrate so as to stretch over an
entire region including all of said plurality of holes, thereby filling said
plurality of holes of the substrate with said fluid material.

9. The fluid material filling apparatus in accordance with claim 1, further
30 comprising control means for controlling a depressurized condition of said

scavenging section and also controlling a shifting condition of said shifting
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said control means shifts said first and second hermetically closed
5 chambers to perform an initial fluid material filling operation for stuffing said
fluid material into a hole of said substrate located in said first hermetically
closed chamber under a condition that said first hermetically closed chamber
is depressurized, and
said control means relieves the depressurized condition of said first
10 hermetically closed chamber and shifts said first and second hermetically
closed chambers so as to again move on said hole having been once filled with
said fluid material to perform a fluid material refilling operation for stuffing
additional fluid material into said hole having been once filled with said fluid
material.
15
10. The fluid material filling apparatus in accordance with claim 9,
wherein said control means causes said first and second hermetically closed
chambers to shift at a first speed during the initial fluid material filling
operation, and then causes said first and second hermetically closed chambers
20 to shift at a second speed higher than said first speed during the fluid material

refilling operation.

11. The fluid material filling apparatus in accordance with claim 1,
further comprising control means for controlling a depressurized condition of
25 said scavenging section and also controlling a shifting condition of said
shifting means, wherein
said first hermetically closed chamber and said second hermetically
closed chamber are aligned next to each other,
said control means controls said shifting means so that said first
30 hermetically closed chamber of said scavenging section and said second

hermetically closed chamber of said fluid material filling section shift in both
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hermetically closed chambers, highly depressurizes said first hermetically

closed chamber located at a leading side of said second hermetically closed

5 chamber and sets a shifting speed of said first and second hermetically closed
chambers at a first speed, and

said control means, in a backward stroke of said first and second

hermetically closed chambers, relieves the depressurized condition of said first

hermetically closed chamber located at a leading side or a trailing side of said

10 second hermetically closed chamber and changes the shifting speed of said first

and second hermetically closed chambers to a second speed higher than said

first speed.

12. An apparatus for filling a plurality of holes of a substrate with a fluid
15 material, comprising:

a first scavenging section for forming a first hermetically closed chamber
when brought into contact with a substrate surface and for depressurizing said
first hermetically closed chamber, and a second scavenging section for forming
a second hermetically closed chamber when brought into contact with said

20 substrate surface and for depressurizing said second hermetically closed
chamber;

a fluid material filling section for forming a third hermetically closed
chamber between said first and second hermetically closed chambers when
brought into contact with said substrate surface and for stuffing said fluid

25 material into the holes of said substrate within said third hermetically closed
chamber;

shifting means for shifting said first hermetically closed chamber of said
first scavenging section, said second hermetically closed chamber of said
second scavenging section, and said third hermetically closed chamber of said

30 fluid material filling section; and

control means for controlling a depressurized condition of said first and
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said fluid material filling section comprises a supply section for
supplying said fluid material onto a substrate surface within said third
5 hermetically closed chamber and a squeezing unit for pushing said fluid
material into the holes of said substrate within said third hermetically closed
chamber,
said control means controls said shifting means so that said first to third
hermetically closed chambers shift in both forward and backward directions on
10 said substrate,
said control means, in a forward stroke of said first to third hermetically
closed chambers, depressurizes the first hermetically closed chamber located
at a leading side of said third hermetically closed chamber to a first
depressurized condition and sets a shifting speed of said first to third
15 hermetically closed chambers at a first speed, and
said control means, in a backward stroke of said first to third
hermetically closed chambers, depressurizes the second hermetically closed
chamber located at a leading side of said third hermetically closed chamber to
asecond depressurized condition which is relieved than said first depressurized
20 condition and changes the shifting speed of said first to third hermetically
closed chambers to a second speed higher than said first speed being set in said

forward stroke.

13. The fluid material filling apparatus in accordance with claim 12,
25 wherein said control means, in said forward stroke, depressurizes the second
hermetically closed chamber of said second scavenging section located at a
trailing side of said third hermetically closed chamber of said fluid material
filling section to a third depressurized condition which is relieved than said
first depressurized condition.
30

14. The fluid material filling apparatus in accordance with claim 12,
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trailing side of said third hermetically closed chamber of said fluid material
filling section to a fourth depressurized condition which is relieved than said

5 second depressurized condition.

15. A filling method for filling a hole of a substrate with a fluid material,
comprising:

a step of forming a first hermetically closed chamber partly defined by

10 a predetermined region of a substrate surface and depressurizing said first
hermetically closed chamber;

a step of forming a second hermetically closed chamber defined by a
predetermined region of said substrate surface and positioned adjacent to said
first hermetically closed chamber;

15 a step of supplying said fluid material onto a substrate surface within
said second hermetically closed chamber; and

a step of shifting said first and second hermetically closed chambers in
a direction from said second hermetically closed chamber to said first
hermetically closed chamber and pushing said fluid material supplied on said

20 substrate surface by using a squeezing member into a hole of said substrate
depressurized in said first hermetically closed chamber when said

depressurized hole relocates into said second hermetically closed chamber.

16. The fluid material filling method in accordance with claim 15,
25 wherein said squeezing member causes a motion selected from the group
consisting of a rotational motion, an orbital motion, and a swing motion in said

second hermetically closed chamber.

17. The fluid material filling method in accordance with claim 15,
30 wherein said fluid material is held at a predetermined upper position above said

squeezing member within said second hermetically closed chamber, and is
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18. The fluid material filling method in accordance with claim 15, further
comprises a step of depressurizing said second hermetically closed chamber.

19. The fluid material filling method in accordance with claim 18,
wherein said second hermetically closed chamber is depressurized to a lower

vacuum level compared with said first hermetically closed chamber.

20. The fluid material filling method in accordance with claim 15,
wherein

said substrate has a plurality of holes, and

said first and second hermetically closed chambers cause a shifting
motion with respect to said substrate so as to stretch over an entire region
including all of said plurality of holes, thereby filling said plurality of holes of

the substrate with said fluid material.

21. The fluid material filling method in accordance with claim 15,
wherein

said first hermetically closed chamber has an annular shape surrounding
said second hermetically closed chamber,

an initial fluid material filling operation is performed by shifting said
first and second hermetically closed chambers to stuff said fluid material into
a hole of said substrate depressurized in said first hermetically closed chamber
when said depressurized hole relocates into said second hermetically closed
chamber, and

a fluid material refilling operation is performed by relieving a
depressurized condition of said first hermetically closed chamber to a level
substantially equal to the atmospheric pressure and shifting said first and

second hermetically closed chambers to stuff additional fluid material into the
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- JZ% %e figid materi f filling method in accordance with claim 21,
5 wherein said first and second hermetically closed chambers are shifted at a first
speed during the initial fluid material filling operation, and then said first and
second hermetically closed chambers are shifted at a second speed higher than

said first speed during the fluid material refilling operation.

10 23. The fluid material filling method in accordance with claim 15,
wherein
said first hermetically closed chamber and said second hermetically
closed chamber are aligned next to each other, and are shifted in both forward
and backward directions on said substrate during the step of pushing said fluid
15 material into the depressurized hole of said substrate,
in a forward stroke of said first and second hermetically closed
chambers, said first hermetically closed chamber located at a leading side of
said second hermetically closed chamber is highly depressurized and a shifting
speed of said first and second hermetically closed chambers is set to a first
20 speed, and
in a backward stroke of said first and second hermetically closed
chambers, the depressurized condition of said first hermetically closed chamber
located at a leading side or a trailing side of said second hermetically closed
chamber is relieved and the shifting speed of said first and second hermetically
25 closed chambers is set to a second speed higher than said first speed.

24. A filling method for filling a plurality of holes of a substrate with a
fluid material, comprising:
a step of forming a first hermetically closed chamber partly defined by
30 a predetermined region of a substrate, forming a second hermetically closed

chamber partly defined by a predetermined region of the substrate, and a third
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condition and shifting said tllrstn For tthlrd ermetlcally closed chambers at a first
speed in a direction from said third hermetically closed chamber to said first
hermetically closed chamber so as to stuff said fluid material on said substrate
surface into holes of said substrate depressurized in said first hermetically
closed chamber when said depressurized holes relocate into said third
hermetically closed chamber; and

a step of performing a fluid material refilling operation for
depressurizing said second hermetically closed chamber to a second
depressurized condition relieved than said first depressurized condition and
shifting said first to third hermetically closed chambers in a direction from said
third hermetically closed chamber to said second hermetically closed chamber
at a second speed higher than said first speed so as to stuff the fluid material on
said substrate surface into the holes of said substrate depressurized in said
second hermetically closed chamber when said depressurized holes relocate

into said third hermetically closed chamber.

25. The fluid material filling method in accordance with claim 24,
wherein during said initial fluid material filling operation said second
hermetically closed chamber located at a trailing side of said third hermetically
closed chamber is depressurized into a third depressurized condition which is

relieved than said first depressurized condition.

26. The fluid material filling method in accordance with claim 24,
wherein during said fluid material refilling operation said first hermetically
closed chamber located at a trailing side of said third hermetically closed
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relieved than said second depressurized condition.
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