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*159159* METHOD AND APPARATUS FOR PLACI NG CONDUCTI VE
BALLS BACKGROUND OF THE | NVENTI ON Field of the

Invention: 5 This invention relates a placi wnummmwumnm
and a placing apparatus for placing balls w
conductivity that are arranged in a predeterm nedoiso

OB PRy FORCH AP B

Background technol ogy Electronic parts |ike
sem conduct or devi ces, substrates or packages thereof
with 10 protruded connection bunps of area array

t( %P?p aulc B) atS Pg@‘@?@“@@@%@ﬁ%&ﬁ@? n? hZCbas e

unit. On the base unit, balls with conductivity
(conductive balls, hereinafter) are placed in a
Fielgloftiet lavedtioadl pattern. In recent years, as the
portabl e machi nes and not ebook conputers progress in
the direction of high speed, high perfornmance,
| i ghtwej ght, small-size and thip shape, the 15 | .
THSPUTieH delates f Plecingeinad Auha PLFNEPPiatus foF Haris bels with
termnals are required for the built-in electronic
conduntiyithicthats are| grrangsandi prpdetsrsined natlgm perfehese unihe such as
el ectronic conponents are adopted with the above area
elecionhitypatty peparkdised dsr fhloricatiag elpctrotiopdtcetcve materi al |
such as a solder or copper, etc. to form connection
bunps i nclude a pasting nethod for printing paste ,
guch Ss gquuctive 20 material onto el ectrodes of the
Backgroupd fieneoleg¥monent s; conductive ball nethod for 1

Electronic parts like semiconductor devices, substrates or packages thereof with
protruded connection bumps of area array type, such as BGA (Ball Grid Allay) type and
FC (Frip-Chip) type, etc., can be examples of the base unit. On the base unit, balls with

conductivity (conductive balls, hereinafter) are placed in a predetermined pattern.

In recent years, as the portable machines and notebook computers progress in the
direction of high speed, high performance, lightweight, small-size and thin shape, the
performances of a large-dimension device and multiple terminals are required for the
built-in electronic components. In responding to such requirements, the electronic

components are adopted with the above area array type.

Methods for using a conductive material, such as a solder or copper, etc. to form
connection bumps include a pasting method for printing paste , such as conductive

material onto electrodes of the electronic components; conductive ball method for
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*@300002* pl acing conductive balls on el ectrodes; and
filmattaching nethod for plating or depositing
conductive material, etc. Due to trend of form ng
multiple termnals, the density of electrodes becones
hi gh and the size of the connection bunps becones

plachgé1 83@%@% rl%lng S‘rrr%#c%desw]a gﬁgétgagmigahlte?@gz?or plating or

e conduc iV

ada or, cases cause onduct i .
depiohlo Qon st PRt s T4F 0 eI FOrHEE, Rl GoIS fepminals, the
productivity for the_connection bunps. Accordlng to
densitye of slegaddsobrepmes digle end dhe size ofethr @nnegtion bumps becomes
connection bunps are forned by the follow ng
coresppndgts smallqor i Whem fprpring emsll-size connevtion duarpethievconductive
auxiliary such as solder paste or flux onto
balle hREHddo 4 Sdagted | fOE | AENYPIASHS Bedalie Rh@cdonguaiedbsll i tMethod is
10 balls onto the el ectrodes where the adhesive

advgr# %éoh?fr%’al%@eﬁ?@&updrckﬁh@ rodaBislidy YR cohREdHoR Bumps.

otess eating t nduct | eballstoformthe
connection bunps. For the placing process, one way to
pl ace the conductive balls onto the el ectrodes, for
Asxendpigeto the dinyentigell condwitiparbell enethod mpecwnnectlon bumps are
Publ i cati on 2001-223234 (Patent Docunent 1). As
forleds By ithe ebliowih$ prqvesses:Capriating prozessefon gdintiag adhesiveumadiliary
a suction 15 nechani sm such that the solder balls are

such @5 dold¥r Pastdi6l HAR oREAEIebIFIRS; £‘%%IdgVﬁ‘ro@ésﬁ%Nbﬁcm@%nductwe
are transported to the el ectrodes to be

ballérb F e elg%}gﬁ;é RA{hﬁI‘ebﬁle QH9 aﬁ%llaﬁﬂh%sﬁ ntpcﬁ aﬁlea dbump

rned suc I'on orce
t he

In additi ctive balls are he d
formp g profes R bRt th COnhiEnT IR S e cRSReCHf bbmBs.

conductive balls are not separated fromthe suction

head even though the suction force is released. 20

F-SF ﬁ{eeﬂl&ﬁﬁg praBessBHORSY tol] FeaHE Béndvictivd 1821 Ol e ie¥eRtrodes, for
| s may occur. Furt'hernore, the conductive sol der

exa%w Slsngtlsc{&ged qcha aﬁége ET%S Ltg;ﬁ%u%bﬁ&tﬁﬁagﬂm-bb 2? rr(P(atent

ectros ges. ection o
cumen:f7 l?ggz&se ggstc%ge(P Yn tl'?ee p&bllcah(r)l? S %tl{lgthg ¥ gased upon a suction

mechanism such that the solder balls are held by a suction head using negative pressure
and are transported to the electrodes to be placed thereon. However, the conductive
balls might be deformed due to the suction force of the suction head. In addition, the
conductive balls are held by the flux attached on the suction head, so that the conductive
balls are not separated from the suction head even though the suction force is released.
Therefore, an improper placement of the conductive balls may occur. Furthermore, the
conductive solder balls moving in the air by the suction head will carry electrostatic
charges. The collection of the solder balls aggregated by the electrostatic charges is

placed on the electrodes, while the remaining solder balls (remaining balls or extra
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pl aced on the el ectrodes, while the remaining sol der
balls (remaining balls or extra 2 balls) may still be
hel d onto the surface of the workpiece rather than the
el ectrodes. This problemw ||l be particularly obvious
as the dianmeter of the conductive balls becones

ball Hllalxﬁiilll\a/bgd}[l)glaaos eEhe ér?gfag%) tog atlﬁeaw&}ll?prlgc%tslgﬂl%r tﬁ)z{% aﬁecgl%des
e B 2 RSB 2o B

posi tioni ng openings corresponding to the pattern of
becomes ghalter apdiemallgre  forned. The conductive balls

supplied to the mask are | oaded into the positioning

openings (this operation is known as transfer), and

f\lﬁ %lt{i)xln%\?edmgﬁltoﬁ ff)pglaglhg%gﬁcﬂﬁ?i@e btdﬁ]g Eutgg sb Iaglled t,fransfer method.

i onin 'e o tran

In t%t ho% glaf E?%ﬁe e Lal d ﬁrpe%t) member where

Japanese La| d Open Publ i cati on No H09 162533 (pat ent
thrqglggk;Q}g-M(e :ppsulg@pg,qggrgngsaeqyrwmgj@ﬂhe patterp Rt Nlt? electrodes are
2001- 267731 (patent docunment 4) and Japanese Laid Open
forrRerb| iThat ¢omductive. batECsuppE@U & (heatmask ackotnadedints)the Fositioning

pat ent docunent 2 discloses a solder ball placenent

opeflgh Qehié @pefatias i knd@hdey traddet)abhd afe pldcbdk @mtd higd eReRodes
applied to a plurality of locations on a workpiece

thro?%é&ﬂ&&osﬂ(flﬁn% %@lﬁﬁ Pabhe emgﬁ%med&yﬂs?@r GaRRE '153§i§c1@sed in

mechani sm and a restriction

The
e Tty 9Pl S iy R W o e Lo
rr ondi th f th [ it
O BBCH AT A0 OB abr B sdepuEneahpSpl BPBioSpaLeidn Pren
t hrough these ball-holding holes . The 20 tilting
PubliseticmNe 2004 -269d31 (atent idoeyment 14) @ndudenaprsscleaid Rpen Fablication

mask. The restriction nenber is used to restrict the
No.110-060pdpatentfdochmenti Yr al i ty of sol der balls that
noves

The patent document 2 discloses a solder ball placement device for placing solder
balls on fluxes that are applied to a plurality of locations on a workpiece surface. The
solder ball placement device comprises a mask, a tilting mechanism and a restriction
member. The mask is used to cover the workpiece and the mask has a plurality of ball-
holding holes at positions corresponding to the positions of the plurality of fluxes,
where the solder balls are capable of passing through these ball-holding holes . The
tilting mechanism is used for tilting the workpiece and the mask. The restriction
member is used to restrict the moving speed of the plurality of solder balls that moves
from an upside to a downside on the surface of the mask in order for the solder balls to

fall into the positioning openings. The falling conductive balls are restricted by the
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froman upside to a downside on the surface of the
mask in order for the solder balls to fall into the
positioni ng openings. The falling conductive balls are
restricted by the 3 restriction nenber, and can be
| oaded into the positioning openings by noving the
a i balil as " .
res iR kb 4 Pulhe RREFNED BEERGHONNE BTRERS by, moyipe the
aﬁ%ton1@fta sol der d supplying head is in contact
congfiqtyye hally,pt ARTORGSBPI%q obj ect where the solder is to
be 5 supplied thereon. A solder-supplying unit is slid
on the inner surface of the bottom of . the
Thelpdeht dethRlcnt BdiseR3ek a Pla@érﬂérﬂ'die{'ﬁte,(lfl vififtethetadktom of a solder
sol ders previously supplied to the solder- supplying

. j : i I f of
SR e N SEL Ol LINET IR e AR 8o b

respective sol.der supplying.holes, .the s rig

supRERABROLT ¢ PUEREBHRI bl ol o Maer RS e borom of
sol der positjon f the solder 1Q s l'i ed, obj ect. ..

the gPIdEhMPRINRE BFitk hA Riglton S TsriF et piisn S(upplééf\i, to the
a sol der sueflying unit), and by sliding the erect

solder-osuppbinig hedd ishadvaneashier G ripnasr usface ohdhe beftrmn @fithe solder-
balls are respectively supplied to each of the sol der

supplyftig heats dh thie way, dbroughs uppl regubctity aolder Eopplymigeholes, the
docunent 4 discloses a placenent nmethod. The pl acenent

sphBdal 96l derh 2ré RIPENISEIY saPplasiesda¥ie of teSolder PosiloRy OTHS Solder-
for selectively form ng adhesive filns on the

. | . .
supP@t?tﬁ?B_f{qg%/ :r? acﬁ&%{afkgﬁn% ibg%hhaﬁ ﬁéeﬂcé{) fﬁ;{rﬁns?‘&nﬁmgem(%%,?a solder

and  su I ng process

r angi and. supp! vi a j.opnt. materjal an 1he.
supPlybo Opith HoB JORPE P et BPe Ao e ishipe by, the
form ng _process; and an affixing process for, . nEIging
condpgtivediatls argarespgetively sppplicddojsach ﬁgtf}eoﬁomer pasiipRs;pf the solder-
arrangi ng and supplying process 20 and then affixed to
supphed eljectt r odes. A ball arranging mask, i.e., an
arrangenent nenber,

The patent document 4 discloses a placement method. The placement method
comprises an adhesive film forming process for selectively forming adhesive films on
the respective electrodes on an electronic component; a joint material arranging and
supplying process for arranging and supplying a joint material on the respective
adhesive films formed in the adhesive film forming process; and an affixing process for
melting the joint material supplied in the joint material arranging and supplying process
and then affixed to the electrodes. A ball arranging mask, i.e., an arrangement member,
is disposed on a wafer. The solder balls are supplied onto the ball arranging mask. The
solder balls are transported by dispensing device (i.e., a transfer device) and are placed

on the electrodes on which the adhesive films are formed.
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i s disposed on a wafer. The sol der balls are supplied
onto the ball arranging mask. The solder balls are
transported by dispensing device (i.e., a transfer
device) and are placed on the electrodes on which the
adhesive films are forned. 4 The patent docunent 5

l%‘r% eg?&?'cu%leﬁ t S AN & ﬁ‘é orlt 36 v18%)8‘% QPP(y ?qgh%% alls on a

S oh a ern on a su

pattg“g gt{gga,%gﬁsléégeﬁ;‘, ho d| n sta e fo]éqlEOl din Ifﬂrgl!;(ﬁding

to the pattern on the substrate for t he sol der bal I s
the jsgbefraie 0 s dmagko having egudipg t iodese corresppading tpstheopattsen mn the
bet ween the mask and the substrate. A bl ade capabl e of
subfteate Zonthel solderoballsgisi dispaded pbseedl they substrhte. uppepacer is formed
surface of the mask. Solder balls are disposed on the

betwéRethe FlAEKE a8 BE dubStrdt@skA Blage capitde f WiEzontal9 moving is
solder balls fall into the QU|d|ng hol es of the mask

dlsﬂtﬁé?& B@erhtﬁfv ?B&I Qrfale TP f?tg& e SBid% bRl Eatd! @lifosed BE the e, upper

der are scra e Iecte at one Si

nd on e tions

surfte of i BRSK. TAS off bY,opfth baailﬁ AL QT iqihg e of e

tran neth , Slnc the ctive b | aced
é]ﬁ&Ofl?OlltP y pg)v% r&geoglggq hahe Fﬂaerphaé]m raped to be

occurred in the suction nethod can be solved. In

collgetad at ene, sidrief the mask, andsanly thei requicgd pardons ofghe mask are placed
position opening, the collection of the aggregated

witle thedsolder balsbal | s is not placed on the el ectrodes even

t hough the conductive 15 balls are charged. Since the
portions other than the eIectrodes are bl ocked by the

ma e re I.ning b IIs be pl ace
rfgéstf‘t“ég: Pt §mg‘f ¢ ahpisties Al TP Blg Sy osiy it is
Open Publ i cat ion 2001-223234 Pat ent Docunent 2]
advgnfpgenns dhatathg mpblempasichaed i Ahe euction7metiwd ¢apgbegelved. In
Docunent 3] Japanese Laid Open Publication He9-162533
addition, due to the restriction of the size of the position opening, the collection of the

aggregated conductive balls is not placed on the electrodes even though the conductive
balls are charged. Since the portions other than the electrodes are blocked by the mask,

the remaining balls will not be placed on the undesired portions.

[Patent Document 1] Japanese Laid Open Publication 2001-223234
[Patent Document 2] Japanese Laid Open Publication 2002-171054
[Patent Document 3] Japanese Laid Open Publication He9-162533
[Patent Document 4] Japanese Laid Open Publication 2001-267731

[Patent Document 5] Japanese Laid Open Publication He10-126046
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20 [ Patent Docunent 4] Japanese Laid Open Publication
2001- 267731 [Patent Docunent 5] Japanese Laid Open
Publ i cati on Hel0- 126046 5 Nowadays, the el ectronic
conponents are required to have nore term nals and be
smaller in size. In this case, the nunber of the

on ectlon bu i ncreases trenen while th
NG L0 R E e, CPEPORAE Precteqire] 16 Do e il and be
The dianeter of the conductive ball has to be reduced
smailgr 1posizer Medbis cRsgeViBe  nusmbes| ehdhe soppeiion,RwmDs Hacreases
di aneter of the conductlve bal | s becones small er.
trenRadausdly, nghilehthet piwhdfeeomae sthalder 4nd the adensitynkegcemeshighien The
conductive ball is snall, the rate to fill the

diarR&@¢? 1 thE cOuRRANbAIDhA4Q6 be a&RiBed R0 Eles HGWévedproblems
the electrodes is not placed with the conductive

occfhi Tl 1 SIS L AR RRRLELY,  odtoeo
fornula: nunber of conductive balls 10 placed on
predeterm ned positions / nunber of predeterm ned
Regaidingahe transférangthad,dfithe dBpeetef ofahe bgnduktve ealbispinall, the rate
when the base unit has a plurality of electrodes, the

to M BeYRIMHonidgdddeRingSdeéRiabdde ATiRGefbRY, lay¥rtibh 6f fHendledtradts is not
conductive balls placed on the el ectrodes / the

pla&ﬂr(pi% %lféf JrldGetReEhl s 0 Higs q\@ﬁﬁw&ﬁ t%ﬁ&“ﬂ 5ssﬁﬂg é&ﬁﬁcd. The
mass o e conductive s are arge e conduct 1 ve

15 b S t are |1 nto t Si ti ni.n

plaCreg}erl? s, e, w6 Pl PemBRE ?\Ré Shﬁogﬁ%ctwgsbaus

npact with the flux. The conductive balls are

plaqsed qmpredeteaningd positigng/ Awmben ehpipdetamungd) PPﬁtlf’lP?etof b‘a ielaced
The contact area between the | arge-dianeter

Specifivdlly, tfovexabyile, wehed thelbase ot hasa phwrajisy of tleeteddss.che plagement
conductive balls that are firmy adhered and held by

ratié feddfingd asfellose | the Aumberasfaboadudtive ballh plaeédon Ehetsdectides/ the
t hough they 20 are being subjected to external

nunhtfdr ©€fhe electrodes.

When the diameter and the mass of the conductive balls are large, the conductive
balls that are loaded into the positioning openings fall with sufficient energy by their
own weight to impact with the flux. The conductive balls are placed on the electrodes
and are firmly adhered to the flux. The contact area between the large-diameter
conductive ball and the flux is large. Therefore, the conductive balls that are firmly
adhered and held by the flux are seldom separated from the electrodes even though they

are being subjected to external forces.

However, if the conductive balls are small in diameter and mass, the conductive

balls that are loaded into the positioning openings fall with small energy to impact with
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However, if the conductive balls are snmall in dianmeter
and nass, the conductive balls that are | oaded into
the positioning openings fall with small energy to
inmpact with 6 the flux. Further, the contact area with
the flux al so becomes snmaller. As a result, the

the ?l?l %Jurtﬁe frglr c%nﬁ)enr%1 Xﬁ? Qvﬁhht%e Qdallls%t ﬁe\égrn?? 1’11?111&” §S F?cg/sult, the

he con ar e

sepa atedfromthe Iect es t hough, t re .
adhsw@/ftog%?f‘éwgath@&oa ucdiyg jopl %%t‘ﬁ%ﬁ Jox g seal. &5?58 the conductive
exanpl e, when a flexible dispenser is used as th
balls mgmeasily sepateiod diom thetelentrotles evancthewshdthey |avee01ﬂa|suble@tsd to a

t he positioning openings, the front end of the
smalli epjemnskforces Hos praaplej whende flexilde tdispenset i$ leed as the transfer
posi ti oni ng openi ngs, and the conductive balls are

device'taR@dsfet theliontiii@ive hanlé temé gositidaingr dplefinis,ale fid@t end of the
el ectrodes. Therefore, the placenent ratio for the

N e R
h f
ball 358 St:80e% oyt B, B8 el ”%?%Pai AR B SholEES Theforg the

the el ectyoni c conponen re nanufactured in an
Nﬂ%?ﬁﬁ&ﬁﬁ@rpﬁte@ﬁvingﬁﬁﬁﬂ#‘finﬁértion of the mask used

as the arrangenent nenber will carry electrostatic

charges or adhered with noisture. Wen the conductive

AQ"J‘ltllleS cﬁ‘a[rﬁeténa‘hggom& s ASETRE @MHubRRS ball MGeha &y 111'k@| powders
force (gravi ty) dom nat eS. V\hen t he conductive ball

tran
i e AR5t SPGBt F- o
iqr: g : ghe nmovi ng conduct [ ve baI I s have suffici ent
exapiplss ¢ FIBFE 1B ceec G Aomponenth ofrgr Brapufaguireo J  ppcgfmospheric
above, the adhesion of conductive balls to a portion
envigbniket, e pRrtivneof sheineaskrwsedaay thec arregement member will carry
sel dom occurs. As the diameter and the mass of the
electroistitic tchargebat ddhesiowith swrstirer , Whire theagnidtietile ball aof large in
t he adhesive force due to static electricity or
diafilef bid ehad®Uhél iMeGA BrdeAefit¥h @Ominates. When the conductive balls
are transferred by the dispenser over the mask or the conductive balls are loaded into the
positioning openings, the moving conductive balls have sufficient inertial force

(gravity). Therefore, as described above, the adhesion of conductive balls to a portion

of the mask due to electrostatic charges or water seldom occurs.

As the diameter and the mass of the conductive ball become smaller, the magnitude
of the adhesive force due to static electricity or moisture would become large when
compared with the inertia force (gravity). Therefore, as the conductive balls are
adhered at the positioning openings by the suction force, conductive balls are not

properly placed on the electrodes. As a result, the placement ratio reduces. In addition,
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conpared with the inertia force (gravity). Therefore,
as the conductive balls are adhered at the
positioni ng openi ngs by the suction force, conductive
balls are not properly placed on the electrodes. As a
result, the placenent ratio reduces. In addition,
e r

os e EofRPIE bR b b (REPRRRE ot BB e e
a sjngle djspensin eration is low As a result, a .

the Friludiye ballsis 4 P Eibensis Qpratian fidowt oADe ety spelity of
However, the plurality of transfer operations wll )

trangfep pperatienspiasrie e msrformedvn Howevere theoplytality o€ trpasfprsoperations
filled in the positioning 5 openings are scraped out

willbprotrfoge far phehomanoroin whichd tispensiactivel balise filed in ithe ipssitioning
difficult to inprove the placenent ratio.

opefringé B stRiped ouhBy e floratdndelind tispasber Ehertfrd, heisrdfficult to
m ght remain adhered to the mask. \Wen renoving the

: 4 ect ' 0 : [
1mpg§|%|ktgt: ggﬁ;@g&ggt RhiBC LR e m\%l, :ffféo it hetive Gal GOAERH t%ﬁﬁdele mask

to the mas separ at e rom

. sk, . hch.is the reas of short-circuit of the .
mighp ¥iteip SRERACR: (8 b ATt ite: e g f5om (€ electronic
el ectronic parts has uynavpi dabl e etﬁrnations, uch as
companent, thepopduatise iafls adhererktor e anask ol b&aiﬁggatesﬁ% éhe mask,

difference of the expansion rate between the
whieh isghe mapen efsshpg-circuit @f theeconduatoraiguis.71 or due to the
conductor pattern or the manufacturing conditions,
etc. As the mask 92 is arranged one the electronic
0 ento4, t n -t ' e
ASBARAR RIS 2865, Be SREUPRS P 1y, BN AR5, JAPRERER, uch o
t han, t he conductiye ball, the conductive balls | oaded
curye, i SargS108; 91 B tiskBn Frges @zf’ﬂwqﬁfersg%eaa thenexpggsion rate
t he gap and fail to be placed on the electrodes 71.
betweenghe glegirenic pags 3 and dhe plectredes d Lrasdineds the ponsdygior jpettern or
the escaped conductive balls becone redundant
the omamaifecturing badditsonsc atesi Ag thesthaskt 92 iis camiahgaf ohéighe electronic
conductive pattern. In addition, the escaped

confpRRAER{CT, i av gapdBéthverTihe @ledifdnec BdthPorieRe 7 and the mask 92 is created.

as
Ent};)xla?lo of
S Dy

When the gap is larger than the conductive ball, the conductive balls loaded in the
positioning openings 921 will escape through the gap and fail to be placed on the
electrodes 71. As a result, the placement ratio reduces. In addition, the escaped
conductive balls become redundant conductive balls, causing a short circuit of the
conductive pattern. In addition, the escaped conductive balls may adhere onto the
peripherals of the electrodes 71and the plural of conductive balls may link to form a

bridge.

When the mask is positioned on the electronic component, the flux being applied on

the electrodes may adhere on the inner walls of the positioning openings. The
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20 peripherals of the electrodes 7land the plural of
conductive balls may link to forma bridge. Wen the
mask i s positioned on the electronic conponent, the
flux being applied on the el ectrodes nmay adhere on the
inner walls of the positioning openings. The s
congl?dgl@g g% 1% Ir%)ggé’i)lrﬁ? h&%%ﬂlohfhtg[ %Pteﬁﬁlgg %?én{:dtph?tﬂle&] gx WE ﬂh? qaached
res the C r at uce i on,
on g gt Wl A a Pt BEDTcinen {iatS rediieet iteaghilicBthste Bt be
mask and_the nmask can not be separated fromthe
a cag¢ thet therflux issepeorse e thesmagy andithegnagkigan ek be sepsated from the
met hod, the conductive balls which are nore than the
electraniseompbnertie el ectrodes are supplied to the upper
surface of the mask to performthe transfer
operation and the redundant conductive balls that are

| | n.th in enin r.e re
Wi b hiifer Rty B SRARHER DER o2 a5 HRrg ipn e

for ext transfer tion. Durl ng performance of
numbe 0{” q&rél?féw si)ériea%upelhef fonfbefappse shotags @ﬁfheor@a%weweé@m the

on the conductive balls. The conductive balls on which
trangfige dperations and dther wedurdant reonditive nbajlshthat | aseded filked in the

the positioning openings. As a result, the placenent
positiahing openiugesre r&ggheddilinghosi ¢dsed, ke debyeled cmdactivetbatlaare used

be sol ved by cleaning the mask and the conductive

for el ekt trinifer! dpRra1RAU et crj% péfbriv@nde ¥f the thanSfel 8p& ation, the flux
SUVWWARY OF THE | NVENTI 15 The object of the present

s UEUAAGLLE AHAATAN, I XBHRIBIR B i

adnB5 it iop £° oL ool 13?99%?%310@%% OREEsD; S5 Rl the
the present invention is to provide a placing nmethod

placgmgntraip seduses. dpesarding &vithdhe fun drsueiit/eanthg solved by cleaning the

mask and the conductive balls, but the manufacturing cost will increase.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an improved placing method and
placing apparatus for placing conductive balls in a predetermined pattern onto a base
unit where the conductive balls are arranged thereon. One object of the present
invention is to provide a placing method and a placing apparatus for conductive balls,
which is capable of improving the placement ratio of the conductive balls on the base
unit. Another object of the present invention is to provide a placing method and a
placing apparatus, in which the remaining balls are difficult to be adhered on the base

unit.
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whi ch is capable of inproving the placenent ratio of
the conductive balls on the base 20 unit. Another
obj ect of the present invention is to provide a
pl aci ng nmethod and a placing apparatus, in which the
remaining balls are difficult to be adhered on the
| 9 The nr t.in Iy O r QY. (of] .
THE Besatbens g Gy 5 8 Bl Bl ARG BT pBorBlBriy nicn
ti, Vi I d i det i ned patt
ballg i ORIy Feep Bredinisatsadctefined patedaiie i surtace of a base
_conductive balls of the present invention include
unitysi ng netal as the main 5 material, such as Sn, Cu,
Au, Ag, W N, M, AL, etc.. Mreover, the present
i nvention al so includes conductive balls, in which

i | g NVi. - i :
0 SRR S RO O RRH SR Ol At GRROAEpe e mai
etg. reused as th i erial ,wWth conduct.i ve .

matiagh fucf a5 S G A%1ARY> b orett n e eEbE Brespidmmeation
bal | . The base unit of the present inventjon includes .

alsop incdydes neanduetivso helks smuwhish resmsceichuas ippbpEpylancg polyvinyl
t he connection bunps, such as sem conductor devices

chlqrislej pelystysmbspolpanesle aamttyl badiulospapdsiester, emndro bl as the main
el ectroni c conponents other than chips, substrates

mataiigl wiktea coridactva@stal (socleaiioldep)icoapslr dnsthé alirficeofittegbdilne
connection bunps on the electronic conponent, such as

parts where the conductive balls are arranged for
Tglacing the conductive balls on the electronic parts,
e ebasesunif ] thee @resent; fveptian ingludesyelectrgnic, gopensats using
invention. In the present invention, the shape of the
condugtivachallsf ast the bemiection buwps,whicbhas kemicondugtart demices (chips),
balls are placed is not particularly limted. The
substhidgse and théie mgkdgeseand dile elbatsani¢l oinpoaentd eothératian, chips,

curve, concave or convex, etc.
substrates and their packages. In addition, parts for forming the connection bumps on
the electronic component, such as parts where the conductive balls are arranged for

placing the conductive balls on the electronic parts, are also included as the base unit of

the present invention.

In the present invention, the shape of the surface of the base unit on which the
conductive balls are placed is not particularly limited. The shape of the surface of the
base unit can be planar, curve, concave or convex, etc.

In one embodiment of the present invention, the invention provides a method for
placing balls having conductivity in a predetermined pattern onto one surface of a base
unit, wherein the method includes a first step and a second step. In the first step, an

arrangement member having one surface, another surface and positioning openings is
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In one enbodi nent of the present invention, the
i nvention provides a nethod for 20 placing balls
havi ng conductivity in a predeternined pattern onto
one surface of a base wunit, wherein the nethod
includes a first step and a second step. In the first
step,.an arrapgepent nber hayi,ng one surface, . .
PosiEABECisy & TUARSI B G SpRIEFT TUEMPAG! IS ARBETERY member is opposite
ositioned in a manner that the another surface of the
to the oasgurfess ofrihieblase it yyhsegin dhe ppotheesusfase irthe @arapgement
the base unit, wherein the another surface of the
membaran gppasite to thendrersurfacophthsiarmngandrit enamteer sandf the osifioning
t he arrangenment nenber, and the positioning openings
opedings afd Angfped CofrespoRaing toa battdin Bath ead theloperdifg arehtirough
openi ngs are through 5 fromthe one surface to the

ﬁorﬁgﬁ BEE sfckas Qhé’%m%tﬁgr QirBRe lé‘f'itﬁ%f)é’é'e Wil M MBwiklethe balls to

s to Inserte erein. In the second step, a
. transfer deyice | \% hatri zont al | Lt h. ct.
inseyie Wi B MieEodp PR E P AT MoyB bOHfRARE it Fpect
alls ar | aced on the one _surfac f the base, uni
to th 1088 SHTBbOp 6 ArTEIgeIsTD BmbeEand ihe Pallh, 3t gligsd,Adfthe one
device has two or nore |line nenbers of which the core
surfaseeef thecbase bait dhrongh the positipniag opsningshwhewin theetransfer device
nmenbers are arranged in a substantially horizontal
has w0 pe mota fiab irenmblersosfi wigich the coe bxastarevsubistantiellpaligred, and the
supplied to the one surface of the arrangenent nenber.

lineAReRAbErs e taprah @1 1Y SbéteitiallyNRordlohfl GdHRBE cafBResf béing in
positioned in a manner that the another surface of

conlPyi RN BT e 1S SOOI balebonled ¢
. th f ite tao 15.1.h
SurAORiBe i HRORYFIBionn the ReRBeN Tasriosrts PRlivecit apanner
thm%genings are arranged corresponding to a pattern

] R n
¢ arpthersurfaeneiihe appReeMeNbmGHIDEF BrAPBRAYteda theene Wstageef the
anot her surface of the arrangenent nenber for allow ng
bas¢ hait,lveidrein the arrmgementreeraber. ha¥lone surfagasinothed ewifaas opposite to
noves horizontally with respect to the one surface of
the ohe sarfa@naiPpaditioning openings, and the positioning openings are arranged

corresponding to a pattern in which the openings are through from one surface to the
another surface of the arrangement member for allowing the balls to insert therein. The
transfer device moves horizontally with respect to the one surface of the arrangement
member, wherein with respect to the arrangement member positioned in the above
manner, the transfer device has two or more line members of which the core axes are
substantially aligned. The line members are arranged in a substantially horizontal
manner with respect to the balls supplied to the one surface of the arrangement member.
By the horizontal movement of the transfer device, the balls are captured and moved by

the line members and are loaded into the positioning openings. On the other hand, the
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menber, wherein with respect to the arrangenent nenber
positioned in the above 20 manner, the transfer device
has two or nore |ine nenbers of which the core axes
are substantially aligned. The |line nenbers are
arranged in a substantially horizontal manner wth

ine' SSR | one surface of
tiney BEREE of Be vRe SR ket W R REnEe i f FurlRE il Tty aps are
tran fer device, the baIIs are captured and noved

par%{}F Ui rnersbBEes b e AN BEAHE ATERET i thus are. moved
posi t| oni ng openings. On the other hand, the 11 line

horizentally. Therefosetit tﬁng’ff@rlltd‘@n/ﬁhé dinegnovghens toi ender inte the positioning
manner that their core axes are parallel wth the one

opesing$.atThe billg, néhicir ararigmeied nntortherpesitiordngl opénisgsaane piacedcbn the
hori zontally. Therefore, it is difficult for the |line

bas¢Biif AFSseldone B sérapd st yRRSlind MBinBers, openi ngs. The
ball's, which are | oaded into the positioning openings

I@?%a%egg g%{e‘ﬁ ofh, rt e pFA H%Sxﬁng ngﬂﬁ)r f@l{a ﬁdrgﬁggggg's% for drawing

hod.. bl or i

the 's?rév‘?e”e%%e% mey%eas i, e FRME B Bt et B R0 Shefha s
u face si.de of the base unit the secong step

g inveniing, tha gEARgHIeNt F}?@ Fisal?fﬁg}?@ﬁ he ﬁ%ﬂeli that the

p05|t| oned in a manner that the another surface of
anothiee sunfaceraf she atramgemivat membsp poepposite ¢o theconsnsrfage ofithe base

of the base 10 unit and is drawn to the one surface
unitsindds dfawinite thaee surfate side of therbangetie "ThemdgemeatSmember has

surface, another surface opposite to the one surface

one@0Ffaf) ahbtheNFhcORBPOSHETo thdEne Sultfack @l HhoSifibhidg openmgs and
openi ngs are arranged corresponding to a pattern in

the Y4 Echibe SpAaR A0 Baficd ARRIRAE 308, A Rie opepines
e B A6y ML g S BB o

surface of the base unit are cl oselty attached. Wth

ballg gresingestad thenedt i A8 2 residt, thmanoshessurfaempf the driapgement gagmber
surface of the arrangenent nenber, and the balls are

and the one surface of the base unit are closely attached. With this configuration, the

balls are supplied to the one surface of the arrangement member, and the balls are
placed on the one surface of the base unit through the positioning openings. Since the
arrangement member and the base unit are closely attached, the balls are kept at the
disposed positions and can not be escaped from the arrangement member.

In the invention, the placing method preferably comprises a third step, wherein a
low-adhesive temporal fixing film is formed on the one surface of the base unit, and an
adhesive strength of the temporal fixing film is increased after the second step.
According to the invention, the balls are placed via the temporal fixing film onto the

one surface of the base unit on which the low-adhesive temporal fixing film is formed.
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pl aced on the one surface of the base unit through the
posi ti oni ng openi ngs. Since the arrangenent nenber
and the base unit are closely attached, the balls are
kept at the disposed positions and can not be escaped
fromthe arrangenent nmenber. 20 In the invention, the

. pl.aci net hod .pr ef.er.abl Drises ,a thind,ste .

Sinf BF afifbstve 0pR RE ! bdral ARRR A ufent Meltays @ asediglow.
on the_one surface _of the base unit, and an adhesjve

the gﬁ%@ﬁsgth%t ﬁwe tmeoqaﬁ finmediin 1S>ad§5r65it9 the argngemenspgmber or the
after the second_ st eg. According to the invention,

ball; thempelv¢ssargrlewp| Bhedballsaare Hempenaby rsapured onrife fhiapgripihtty the
the one surface of the base unit on which the

temporat dnklrgs filte inewhizhathef adhiesige fstremgth sis fiacrersdd. 1 Théiefore, it is
t he adhesive strength of the tenporal fixing film

infr&ﬂféﬁ@tﬁahmewuk $heiafe 91111?%19&1)&1%11% Q¥ured AR B S&ardtéProm the

the tenporal fixing filmis adhered to the arrangenent
I bal |
oasd OB rotliShePalchoBRIBRELUA S, 8 Byl e Dol are
IRty Prirbioty 5F 21oche FERET pitrahl) Shiineta g or forming

bal|s that are only tenporally secured are easily

a logsarthesive derpasah f?ﬁés ﬁﬁfaé@ theione syidarerefdhe Raserayt bfere the first
bei ng subjected to an external force. In the above

stepi; aué rat thixd  staphfor phereasing areadiediver efrengtiblof thsotepipiosal fixdng film
step for formng a |ow adhesive tenporal fixing film

afte® thetseeondrteps UK dcdedingto theénveaden,uhe lovbadlesiee tdirpdral fiting film
step; and a third step for increasing an adhesive

is fOfRANSH theQdne! Hfab8 BP Mebaski uiitnIThd bﬁ'ﬂslgeaﬁliidc%ﬁ Vifl%he temporal

second step. According to the invention,

t
ﬁxi}ég A% itﬁ/eeoxiee%qggarcglof ftl’l@%&? JnﬁllLé(;ﬂ g}gﬁhf BE qg\g-a?g%%%ebelmé)oral

€ surrace o ase unl S are p

.the tenporal . fixing fil.manto the one surface t he
fixifg S ORI, SeE Ha adber b kgt S P Rl ere the
filmis formed. Since the adhesive strength of the
balls &g plaged fis Jowmgtheighanegsdhet thedemparal dixing fim s eghered on the
| ow, the chances that the tenporal fixing filmis
arrangdémmednambadri{sich as a mask or a suction head) for placing the balls or the ball

themselves are low. In addition, the disposed balls are temporally fixed on the base unit
by the temporal fixing film in which the adhesive strength is increased. Therefore, it is
seldom that the balls that are temporally fixed are easily separated from the base unit
even though they are being subjected to external forces.

In another embodiment of the present invention, the invention provides an
apparatus for placing balls having conductivity in a predetermined pattern on one
surface of a base unit. The placing apparatus comprises an arrangement member,
having one surface, another surface opposite to the one surface and positioning

openings, wherein the positioning openings are arranged corresponding to a pattern
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15 arrangenent nenber (such as a mask or a suction
head) for placing the balls or the ball thensel ves
are low. In addition, the disposed balls are
tenporally fixed on the base unit by the tenporal
fixing filmin which the adhesive strength is
j . Ther.ef S I t I
such FER ¥ BPkoindlShg 1GGeh by She G SFAL Mt ARUF shifce of the
the base unit  even _thoygh they are, bei ubjected to
arTapRREPH AnCT B Ao W15 the DAl JoHEsers SERR el RIfCiAs, dpparattsalso
present invention, the invention provides an _.
comppises atransiendeviceaspvige bup|os mereiling raesnbrre ©f whish the cgre axes
predeterm ned pattern on one surface of a base unit.
are Tdubstphtzatiyn gligmadar aWhsen cplaging sthe ballsarthe ngyeangeinente misarher  is
havi ng one surface, another surface opposite to the

positivBed i 4 at@natatoBs iahotherd si@face PE e fangehedtahémbdits opposite
positioni ng openings are arranged corresponding to a

to tﬂ@&ﬁ@ﬁﬂ%‘a@:g’ oB Hiehbab'@hit.t HEaRRESH, MESTIAL thﬁg&mhé B evice

one surface to the another surface of t arr angenent

nenber, .al | ow the | s to inser rej .
are BB R g, SRS p 8 onfal oS Lort RGBT e Hhs spppiied to
havi ng.two_or nore |ine nmenbers of which the core, axes
the gng uFfges QhthePirgngsmegh .mr%ewi F}é?cfrﬁ‘&?‘?rh vieR jsshoriggatally

arrangement nmenber is 5 positioned in a manner that
movedewidlh easpeot tasthefone surdcero heatrangeianpiinemestber i s

opposite to the one surface of the base unit. In

addcdrdimg, tot the ihvemtionewhen placingt the Hatlandikemrrafigerners member is

arranged in a substantially horizontal manner to

posfNE@et a WManhert thet 8 lahsthetfRface @f tie artdh@ePBR HEhb&GS opposite
the arrangenent nenber, and the transfer device is

to tpﬁ bhé Sieale! of th{’Bér{?e%S%n‘gﬂ} Rthge%iﬂ‘?é: £réz|§n%§1tnt|3§t {ﬁ]-éﬁlbéyﬁi Qhface,

€ arrangenen ccor he | nventl on,
en aci ng the bal,l s, the arrangenenf. nenber is
anofBE aRE SHhOS 1Ry Opf LT EHe RoPRAFoUTE fSheaiigs. (g the
arrangenent nenber is opposite to the one surface of
POSHIRINERRENINGS Are AFAREed FOTERROBRGING fRyd RAlRM FichBat the opepiags are

surf ace,
through from the one surface to the another surface of the arrangement member

allowing the balls to insert therein. The line members are arranged in a substantially
horizontal manner with respect to the balls supplied to the one surface of the
arrangement member. The transfer device, having two or more line members of which
the core axes are substantially aligned, is moved horizontally with respect to the one
surface of the arrangement member. By the horizontal movement of the transfer device,
the balls are captured and moved by the line members, and are loaded into the
positioning openings. On the other hand, the line member of the transfer device is kept
in a manner that their core axes are parallel with the one surface of the arrangement

member, and thus is moved horizontally. Therefore, it is difficult for the line members
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anot her surface opposite to the one surface and
posi ti oni ng openi ngs, and the positioning openings
are arranged corresponding to a pattern such that the
openi ngs are 15 through fromthe one surface to the
anot her surface of the arrangenent menber al | ow ng
i nsert ther
to ehéF ff 1 o E%"%né%%rzegm% 1 ool Syt e TR B0 ppoitoning
resp ec al|s supplied to the one surf i
opeRifg aa raa%a &Eﬁ@éw unif cArg rsswgmebelawp@eef? Q8 Bﬁghe line
two or nore Ilne menbers of which the core axes are
membdsst antial |y aligned, is nmoved horizontally with
respect to the one 20 surface of the arrangenent
nEntheraboBy inveatibgrwhienthal anothee seificeodf theeartangeraérermember is
device, the balls are captured and noved by the |ine

posRHBE bfposB ¢ MHeCorleOdigfbe bNitRe BakE unROS tdtiodT ddistance t from the
openi ngs. On the other hand, the l'ine nenber of the

one S[llqgééf & théj ﬁé@e 1t' t5 tﬁ%eﬁ{ ﬁg&ﬂc@omg ac% t%xﬁgibrer P4 Biameter

es are e one sur

rra rrent rrber and .t hus i ved izontally... .
d of? E%E@@tlsfae@ 'TF% P of 04 & V8 14 né’mﬁfr@w@@p dha gopifioning
enter into the positioning openings. The balls, which
opening has adisst taper holengettingswideo fionythesmershrfaes tarthe anather surface,
pl aced on the base unit, are sel dom being scraped out
andlycréddink ianthe ofte sbhflice. sidenoft the fiadtayper holecis higher thahehe témter of
anot her surface of the arrangenent nenber is 5

the Bﬁf%altab&i”‘@rﬂth@ RAS ShrfRelo? thd BasO Bfit. sm;é&aﬁg% tﬁaﬁvaﬁfoﬁ when the
uni aratio of | Sstance t romt he one surf ace of

a di f
ano{hréﬁglg' olf%et ar{' Jﬂgntoxggmﬁ&r 1% §8§ ?{1 J%ﬁ g#é @)ntg rEg'ralg:”surface of

|es
ondltlon of t/d < . Pre rab

the E&emtoﬂpﬂfga ra&s@ﬁ .aﬁlgstmfs tﬁfom f‘@tonf:a acsi gaéﬁurlﬁéo the one
w der fromthe one surface to the another surface

surfgerjofthe eagngement memben (o @ diamaterrdedthe bald saffsfiep, éher gongition of
taper hole is higher than the center of 10 the ball

0.8 @ tatgd .4 flmalionef tsalls fvaitienod be iderled dsto thiepositidiing openiges. In
to the invention, when the

addition, each positioning opening has a first taper hole getting wider from the one

1=

surface to the another surface, and a crest line at the one surface side of the first taper
hole is higher than the center of the ball placed on the one surface of the base unit.
Therefore, even though an external force acts upon the balls that are loaded into the
positioning openings and placed on the one surface of the base unit, the balls are
restricted by the sidewalls of the first taper holes and difficult to be detached from the
base unit.

In the above invention, the placement apparatus preferably comprises a pulling unit
for drawing the arrangement member, wherein the pulling unit is arranged in a way that

the base unit is in between the pulling unit and the arrangement member wherein the
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anot her surface of the arrangenent menber is

positi oned opposite to the one surface of the base
unit, since aratio of a distance t fromthe one
surface of the base unit to the one surface of the
arrangenent nenber to a dianeter d of the bal

condi tion of O.8..t/ < 4. a
a“°§1eﬁ P‘érf?“teyOfItF € piffiement pheiber bsepq%aoals% q?cr’x’i"%ﬁ} e surface of the
posji tj oni openings., In 15 additio ch positionin
basg, B@ﬁ.worfﬁgg i ¥ iRentigndhe h‘&ﬂﬂéefg?é{fﬁ?edgf "ty akoerishi mewber s
one surface to the another surface, and a crest line
posioned facingethe one swéacsiof thedsase heit,fwheseinithgparangenicat member has
hi gher than the center of the ball placed on the one
onessurfhes; anothet herfdoa opposiietto the bee adrfiace and \pesitivhinggipeaings, and
external force acts upon the balls that are | oaded

the ipbsiQoniAg oFé}ﬁﬁgi 4re AirafgcdniieEhdaiptto Bl ftefh Qithitha thé6penings
surface of the base unit, the balls are 20 restricted

are EMPP?(E %Iptﬁl\gattdess Pfacd Eﬁd }1[ aﬂotﬁeﬁ@ﬁffg&o!)ieﬁle%ngemerﬁ member

etac romt ase unit
b I t f b
oSSR ALY, Ber o AT LT HE by o

menber, wherein the uII uni t arranged in a way
arranggmentpembgr dpamanged “gth1 the w&n@ﬁweﬁa the %anlgﬁmﬁnfan%mber
the arrangenent nenber wherein the 15 another surface
andghe pulling uniin gbensfure,therbmangemepbmiembeinie dravert forfe ohe sunfase by
surface of the base unit. According to the invention,
the tpudlirgnonit)eandsisrdlesey atachbd tathieabgpenmiit. e titerways the balls are
positioned facing the one surface of the base unit,

supph&d @ the LRE sRFARMITNE Atrarl FRARAI mBAder, ﬁﬂ&ﬂ&%aﬁl@%?e placed on the
anot her surface opposite to the one surface and

onepsQEfaEé BF't Q i trlﬂl%uﬁfg'?l‘fie S?s'itho%u?é%éeﬂrlg 5 %Hgf ﬁ%t ﬂ}?a%lgement

rang e COTTGSpO

[ re through fromthe on ace and the
melaﬁ w&? T, Pk s flosely, Agare b VeIl S Shpiigfrom the
the balls to insert therein. In this way, the pulling
arraggementonerabenand gra krpt atthe disgesedposiieRber is arranged
with the base unit in between the arrangenment nenber
In the above invention, the placement apparatus preferably comprises the base unit

having a low-adhesive temporal fixing film formed on the one surface; and a temporal
fixing film deteriorating unit for increasing the adhesive strength of the temporal fixing
film. According to the invention, the balls are placed on the one surface of the base unit
via the temporal fixing film by using the placement unit. The adhesive strength of the
temporal fixing film is increased by the temporal fixing film deteriorating unit.

Therefore, the balls are temporally secured.

In the above invention, the placement apparatus preferably comprises a temporal
fixing film forming unit for forming a low-adhesive temporal fixing film on the one

surface of the base unit; and a temporal fixing film deteriorating unit for increasing the
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and the pulling unit. Therefore, the arrangenent
menber is drawn to the one surface by 10 the pulling
unit, and is closely attached to the base unit. In
this way, the balls are supplied to the one surface
of the arrangenment nenber, and the balls are placed on

adhggige P&&%ﬂ? WERe ?en?;forﬁlh@liiﬁg“;fﬁ UNiatcd il gg%gtrl]knﬁven%n the low-

ng openl n e arran

and he b un cl pse attac alls
adnfiye leBibopd i fim & 6 §ﬁ>@ hﬁéﬁ@pﬂ@ﬂﬁé@g&ﬂw f3aigafit on the
at the di sposed_ posi t| Qns. In the above invention,
onetsHEfags %fcthﬁgme uaifp dihgtbgs gﬁeeprlfaea sryheenpares of the bgsesanit via
unit having a | ow adhesive tenporal fixing film
the ftemperdl Gringhilnoby wing theeplacemnd unisnpbinea hdhesivei stgngthl ofi the
deteriorating unit for increasing the adhesive
tempbrab Ntihg dilnt he iheromed aby fthaite@poral | fiRinAcfiar detegiotading unit.
the invention, the balls are placed on the one surface
Thé?éfol;&ﬁlehﬁﬁeaferth&poﬁal19HXE@ tenporal fixing film by
using the placenent unit. The adhesive strength of the
20 tenporal fixing filmis increased by the tenporal
fixing filmdeteriorating unit. Therefore, the balls
ar e t enpor alBRIEFdREBEBIPTION AE T PRAWINES on, the
pl acenment apparatus preferably conprises a tenporal
fixing filmformng unit for formng a | ow adhesi ve

Fgﬁﬂj o] rgﬁ%xgc'gf)(t't g%rf . l(}? Iﬁ%‘]cf?l{r%gt ?ﬂh%rangsuegcgﬁfdgx} {o tillé' %r&ﬁ the sixth

for increasing the 16 adhesive strength of the
em‘?%#r‘ﬂ‘é‘i‘él fixing film According to the invention, the

| ow- adhesive tenporal fixing filmis formed by the

tenporal fixing filmformng unit on the one surface

ME. thes basfieiibived ThEeBAl bf AffadhRE€dnRN abdogdiRBCto the first

surface of the base unit via the tenporal fixing film

{19 the placenent unit. The adhesive strength of

eml?‘%;dnﬂgﬁt enporal fixing filmis increased by the

tenporal fixing filmdeteriorating unit. Therefore,

the balls are tenporally fixed.

FIG. 3 shows a substrate structure where conductive balls are placed in the placement

apparatus of the first embodiment.

FIG. 4 shows an arrangement member of the placement unit in FIG. 2.

FIG. 5 shows a variation example of the arrangement member in FIG. 4.

FIG. 6 is a partially enlarged cross-sectional diagram of the arrangement members in

FIGs. 4 and 5.

FIG. 7 shows another variation example of the arrangement member in FIG. 4

17



10

15

BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a concept
di agram of pl acenent apparatus according to the first
to the sixth enbodinents. 10 FIG 2 is a side-viewed
di agram of a placenent unit according to the first

enbodi nent. FIG 3 shows a substrate structure where

Y . [ I '

AR PP LB Re i BB NI 5.

arrangenent nenber of the placenment unit in FIG 2.

15 FIG 5 shows a variation exanple of the arrangenent

Fi@nDds aiperdpe@Givedview! ¢ thé tramsfer devité ahd yheeararggadember of the

cross-sectional diagram of the arrangenent nenbers in
pladéh@ﬁturﬁtimfi(ﬁz. FIG 7 shows another variation exanple

of the arrangement nmenber in FIG 4 17 FIG 8 shows a

vari ation exanple of the arrangenent nenber in FIG 5.

FIG 9 is a perspective view of the transfer device

Fid1Q ise ripheryexammieef thetrapsfer deviceda dd4t Qunit in FIG

2. FIG 10 is a variation exanple of the transfer

device in FIG 9. 5 FIG 11 is a cross-sectional view

ong: .t i j R . Qo i . .

O s oS dtal el Gudtnt BT tnd gr AHICR gPng g partialy

transfer device. FIG .12 is | ane vi ew show ng the
enlapf Gp&rseionel Gaginm ph & sbsf @i nember of the

pl acenent unit in FIG 2. FIG 13 is a diagramfor

descri bing the operation of the placenent apparatus of

FI®® 1219 aplanstvienblasiviAp lie transfer device and the arrangement member of

the placement unit in FIG. 2.

FIG. 13 is a diagram for describing the operation of the placement apparatus of the

first embodiment.

FIG. 14 is a diagram for describing the operation of the transfer device in FIG. 9.

FIG. 15 is a side view of the placement unit of the placement apparatus of the second

embodiment in FIG. 1.

FIG. 16 is a perspective view showing the transfer device and the arrangement

member of the transfer device in FIG. 15 and a magnetism generator.

FIG. 17 is a diagram showing a variation example of the magnetism generator in FIG.

15.

FIG. 18 is a side view of the placement unit of the placement apparatus of the third

18



FIG 14 is a diagram for describing the operation of
the transfer device in FIG 9. FIG 15 is a side view
of the placenent unit of the placenent apparatus of
the second enbodinment in FIG 1. FIG 16 is a
per spective view show ng the transfer device and the
r ement 15 menber of the transfer device in FIG
emb%g[rfil%}g. a magneti smgenerator. FIG 17 is a diagram
showi ng a variati on exanple of the magneti sm generat or
in FIG 15. FIG 18 is a side view of the placenent
FUBJ 19 wefa dréss-spitivmaheisty ofpipaliclderdn IGI 18 third 18
enmbodinent. FIG 19 is a cross-sectional view of the
holder in FIG 18. FIG 20 is an enl arged side view of

e hol der uhst r an in Fl G .
Fig0 léfn.egfaagegawcf G Pyl e lgﬂlfgeédtﬂ e ek o 18.
of the mask, the substrate and the 5 tenporal fixing
film accor di ng to the fourth enbodinent. FIG 22 is

FidG; 2B &M ﬁ&ﬁalﬁﬁéiﬂirgbd B9 sd-BR48RA VAW GFtlﬁfmﬁéketh@sﬁEﬁfﬁ%‘ﬁnd the
apparatus of "the tourth enbodi nent of FIG

I f th
5 tempGalabhR AR o N Sk BT % 0 Ge 2. 10

FIG 24 shows a placenent unit of the placenent

apparatus according to the fifth enbodi nent of FIG 1.
FEG X2 26 diagram doradesaribihgrthel epenation of thdplaogaemnttdpparaals of the
t he pl acenent apparatus according to the fifth

foutire@BbdBiRht fFIE. & 1. FIG 26 is a conceptual diagram
of a placenent apparatus according to the sixth

FIG. 23 is a diagram showing a variation example of the temporal fixing film

deteriorating unit in FIG. 22.

10 FIG. 24 shows a placement unit of the placement apparatus according to the fifth

embodiment of FIG. 1.

FIG. 25 is a diagram for describing the operation of the placement apparatus

according to the fifth embodiment of FIG. 1.

FIG. 26 is a conceptual diagram of a placement apparatus according to the sixth

15 embodiment of the present invention.

FIG. 27 is a diagram showing a temporal fixing film forming unit of the placement

apparatus in FIG. 26.

FIG. 28 is a diagram for describing the operation of the placement apparatus in FIG.
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15 enbodi nent of the present invention. FIG 27 is a
di agram showi ng a tenporal fixing filmformng unit of
t he placenent apparatus in FIG 26. FIG 28 is a
di agram for describing the operation of the placenent
apparatus in FIG 19 26. DESCRI PTI ON OF THE PREFERRED
EMBODI MENT The present invention is described as
follows. 1. FIRST EMBODI MENT 5 One exanple of the
present invention according to the first enbodinent is
described wth reference to FIGs. | to 14. As shown
in FIG 1DESERIPTION®RTHEFREEERREDEMBEDIMENIT
enbodi ment conprises a placenment unit 2 for arranging
and placing solder ball's onto a substrate, i.e., a
base unit. hown _in FIG 3, connection bunps 72b
Tbvpseser&ew@tww descriiedasfllons. device 10 such as a
not her board, are protruded fromone surface (| ower
surface) of the substrate 7 in an area array pattern,
1. FAOST RSN PUNMPS 72a (72), connected to a
sem conductor elenent 8, are protruded from anot her
surface (upper surface) of the substrate 7 in an area
array pattern. The sem conductor elenent 8 is bonded
Qne exmmplepfdhe presérd devenfion hecordinp e thet farsBertbodiment is described
flip-chip bonding nethod, and a package is thus
with ferette td FIGHA teuldastrate 7 has a thin-plate base
substance 71, pot-shaped el ectrodes 71a (71) where
the af orenenti oned connecti on bunps 72a are protruded
formthe upper surface of the base substance 71, and,
cﬁhogfﬁdf;@%eﬂe&l}er plagement lgle(rpg)l a,idhe firsteembodiment comprises a
af orenenti oned connection bunps 72b are protruded
pladerent writ2 Foveemanging fand placiagsoldduballswantpa substratef be., a base unit.

26.

As shown in FIG. 3, connection bumps 72b (72), connected to an external device
such as a motherboard, are protruded from one surface (lower surface) of the substrate 7
in an area array pattern, and connection bumps 72a (72), connected to a semiconductor
element 8, are protruded from another surface (upper surface) of the substrate 7 in an
area array pattern. The semiconductor element 8 is bonded to the upper surface of the

substrate 8 by a flip-chip bonding method, and a package is thus formed.

The substrate 7 has a thin-plate base substance 71, pot-shaped electrodes 71a (71)
where the aforementioned connection bumps 72a are protruded form the upper surface
of the base substance 71, and pot-shaped electrodes 71b (71) where the aforementioned
connection bumps 72b are protruded form the lower surface. A conductive pattern for
rewiring is formed on the surface and the inside of the base substance 71. According to

the requirement, a well-known resin-based or ceramic-based base substance, or its
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rewiring is formed on the surface and the inside of

t he base substance 71. According to 20 the

requi renent, a well-known resin-based or ceram c-based
base substance, or its 20 | am nated base substance,
etc. can be selected to serve as the base substance

71. As sh in FIG 2 h | acenen ni t 0 i ses
lamfafedipsSSRnLA) ol Sin s ilesTto 36 ASE tng s e BBEPT LS00
arrangenent nenber for arranging solder balls B on the
el ectrodes 71 of the substrate 7. The transfer device

AdhowvEs FIGS 2,206 bRkcénetRunit e corpprides 2 haskf2candof tridder device
mask 22 positioned on the substrate by using a noving

27. 48 CRadkN9D is SAOMRAngeMcht HeRTHRE thh‘ﬁrrﬁx?éngrs?fﬁlg} I3118-B lo the

the first enbodi nent, for autonmati zation,

, . | .
cleFETES Bl P TR 3R HOL 57 mER BT n e uppes
al | _suppl yi unit 2 and a,ball renmoving unit 26.,
surtfefe o 1Bl P2 Priid orhdhec aBFiSJBE Sbe o oxe deviee (no
upwards 10 and hol ds the substrate 7 to be di sposed
showg} toermster the sofdea bl Ber raising unit 29 is used to

freely raise or |ower the holder 21, and to position
the substrate 7 at a predeterm ned height. The mask

554 A0 AbodTK D Jol el R SRS oSt
hqrizontal ly,. and then positi.on the m 2 n he .
21, 8 Boldef Riding Vs 38" s EraSK BBEulA Foting o 2t Bth pulyine uni 24

hei ght. The ball supplying unit 24 is 15 used to
andsmlpﬁgl PO gl et Eg? haldes 2 hamranges iseslectipden é b toyface ygwards
mask 22. The ball renoving unit 26 is used to renove
andthoddsrtbel sutgtrate 7stolbetatispvatd korohtatiyn {The holise raising fisit¢ 9 is used
of the mask 22. The hol der 21, the holder raising unit

to fARly faite ordekerthe haldei 21, a8 \td Pesition theXubsttd1€ 7 @b Ipredetermined
supplying unit 24 and the ball renoving unit 26 can be

heigtt! P YaSi€ h66R16iRal AR6RRE I BG 39 iszgserdet%uél{p 8% the Mask Bl in the
or quality, etc. For exanple, the substrate 7 can be
honszlor%i Xiréjcltl%g,o rsn%g/e the mask 22 horizontally, and then position the mask 22 on
the substrate 7 that is situated at the predetermined height. The ball supplying unit 24 is
used to supply the solder balls B to the upper surface of the mask 22. The ball

removing unit 26 is used to remove the redundant solder balls B from the upper surface

of the mask 22.

The holder 21, the holder raising unit 29, the mask horizontal moving unit 23, the ball
supplying unit 24 and the ball removing unit 26 can be suitably selected according to
requirement of cost or quality, etc. For example, the substrate 7 can be simply disposed
on a table. Positioning the substrate 7 or the mask 22 can also be manual. Supplying or

removing the solder balls B can also be manual.
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on a table. Positioning the substrate 7 or the mask 22
can al so be manual . Supplying or renoving the sol der
balls B can al so be manual . 21 Next, the structures of
the hol der 21, the holder raising unit 29, the mask
hori zontal noving unit 23, the ball supplying unit 24

N B DETRR 2 L b
o AT U R85 P56 5 BT et

and positioning openings 221. The positioning
sequpéinilyidescribad inglefadspond to the arrangement pattern in
whi ch the openings go through the upper surface 222
and the |l ower surface 223 so that the solder balls B
1-1 $7A Ee inserted therein. 10 As shown in FIG 4(b), the
nasﬁ 222 can be a structure that has a protrusion
portion 224 so that the lower surface 223 is not in
contact with the substrate 7, or can be a structure
Thh ataskl @2 compiristwarcugee synfater(use surfaqeey 22 18R4ér sefdch §dnother
the lower surface 223 is in contact with the

faed)S227RloBpdsite™ Ryt Yipp&te s@facel An@BRRichidd GheriRes WREN Th
Surp%?itioﬁ?ﬁéﬂfhe omgg sarf%ce 329g§f1th§ynng %E to ©

I
postifiR Fhinafa%1 (reedpfy BEWERgimbd MbATn PREE wSpenings
f t k 22 wit t. to th [ t ft
oo Gl e S5t BGRB8 P bt
0.8 < t/d 5 1.4. Nanely, when the thickness of the
can g énsefigdjthereiness than 0.8, the top of the sol der ball

B protrude excessively fromthe upper surface 222 of
the mask 22; therefore, the filled solder ball B can

AR IS8 kP U BB A M Ry o
224bs%I tlhgt Exei 1%’)w%frjl “g’lilrlfax:efi.2|3l i% dnoit rllrtl %ortltggt &Rﬁit{lé glrfli)srt]t'%teo ,egri Qa% be a
structure that does not have the protrusion portion 224 so that the lower surface 223 is
in contact with the substrate 7. For any one of the above structure, when positioning the
lower surface 223 of the mask 22 to the electrodes 71, the distance t from the upper
surface of the electrode 71 to the upper surface 222 of the mask 22 with respect to the
diameter of the solder ball B preferably satisfies the condition of 0.8 < t/d < 1.4.
Namely, when the thickness of the mask t/d is less than 0.8, the top of the solder ball B
protrude excessively from the upper surface 222 of the mask 22; therefore, the filled
solder ball B can be easily detached from the positioning opening 221. When t/d is
larger than 1.4, a plurality of solder balls B is easily filled into the positioning opening

221.
The positioning opening 221 has a first taper hole 2211 wherein the opening
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221. The positioning opening 221 has a first taper
hol e 2211 wherein the opening 22 gradually becones

wi der fromthe upper surface to the | ower surface. The
crest line 2211b of the upper edge portion 221la of
the first taper hole 51 is preferably higher wth

gra(?\.ﬁleg%%o&gs hjrﬂfeé gﬁd?ﬁ/%e gépetr RS Behe tf@\klég%rﬁkéﬁeefﬁlg?&est line

upper s the el ectrode
e ei ng transferred towards .t 0si tioni.n eni
2214858 RF uPler gBR BTl 12138 45 S ot e Tl ST ety Wener
_the positjoning o enin? 221. By usjing the positioning
witly sesnpgido Aba cenich efgtherselder ball 3; plaesd ¢ibths uppey sugfage 771 of the
upper hem sphere of the solder ball Bis in contact
eleatiotlh 71 h dNauhe whed deingdranisfenred 2avards dfe posisioningsapening21, the
hol e 2211, and is bl ocked by the edge portion 2211a.
soldeh dak fB approashen ohb cldghwilk oh thespdsjtmirgdopenig22 lex Bgrusitg the
force, such as vibration, etc., it is difficult for

positidRing0dRingtB 1l hdFidihe! firdt ﬂ\%\lﬁ%dl@ 0210 tﬁé’%bﬁérq{éjnﬁ%)he_re of the
en | 21in

opening 22I. In addition, ifting the mask

sol 4P pFBL th AR LB ubelt MY porfln 1R i YRt 2211,
t.h he sol.der ball IS, N contact, w the .

and if Blogked i whedesanton 12 Eia oieteb ki bl heppirmbivgid o an
B is dragged and renoved fromthe el ectrode 71 becone

extespel| foroe, surhds yiuptiong et Heisfdiffieult dfopthe spigeebalbB to skip figam the
substantially frustumshape. If the first 15 taper

posttmnmgaibning X241 rte ddditiohy wheruhftingdpemasto2p ar an opwarddadirection,
sidewal | of the first taper hole 2211 has angl es.

the WY 6f Geemati@2 sRdwéeraldil b directidh BRap TRA iMey/sdléadedl B even
into the positioning opening 221 w thout any

thoﬁ%f%léﬁfdep Balfl #€ist cBHﬁcNEng@gfz)g%r?&?i%h&FWall. The ctl)latices that

ernore, as snown I n e di aneter

of, ,t he er._openi of t figst .t hol e 22 IS
the 1S R SRR GerbOye o ritecoR e ostorts S &

to pass 20 therethrough easily. However, if the

dianeter DI is too large, not only the position

The shape of the first taper hole 2211 can be substantially frustum shape. If the first
taper hole 221 is formed in frustum shape, no part of the sidewall of the first taper hole
2211 has angles. Therefore, the solder ball B can be smoothly loaded into the

positioning opening 221 without any obstruction due to the presence of angles.

Furthermore, as shown in FIG. 6(a), the diameter D1 of the upper opening of the first
taper hole 2211 is preferred to be larger for allowing the solder ball B to pass
therethrough easily. However, if the diameter D1 is too large, not only the position
variation of the solder balls B placed on the electrodes 71 becomes large, the redundant
solder balls B will also be easily stagnated at the upper part of the positioning opening

221. When removing the mask 22, the stagnated solder balls B will fall onto the
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variation of the solder balls B placed on the
el ectrodes 71 becones | arge, the redundant sol der
balls Bw Il also be easily stagnated at the upper
part of the positioning opening 221. Wen renoving
the mask 22, the stagnated solder balls Bwll fal
t I nl

sub i’y G, 62 DT RS B falpfloh the PREGRIce R by B, AE by
t he pl acenent ratio,,Therefore.. the djanete [

lowgsiis e Ropab attio, Fhersiors. thg cigmgud s Poprelcraply about 1.2 to
di ameter of the |ower opening 2211 d of the first

1.44. lpeaddifiane thexdiametes ofytherlaywpicepaningo2 1|14 o dhe first gapsr hole 2211
range of an allowed strength for the mask 22. Nanely,

is pefasedtth dellargen withie ni ragge2flab allowsd grength dorl the gmsk 22 h&lamely,
sl ope of the wall of the first taper hole 2211

as tIEIRMRE Spifig22 1 1dAS gattihg $atlér, thehstormadfdhe watlldf tik fisst apechole
fully blocked by the upper part, and it is nore

2219ibkEdred thrdeP Ak RGeS, USRS sddddrball B & hBrePfdily blocked by the upper
accidentally. But, if the tolerance range of the

vark at j.o PT G it [ e I .
party 3hd B lsoft giERSILRRIREEDIE BT th Wy, S doohBiRaBE L if he
b+d), so that the solder balls B will no e :

g ot B varelin GG alcerment pebiiam B el sbder pall B is
renoved. The mask 22 is not particularly limted to
preferblyast e bgcegueli torordass then (exdinpe éhat dke saldenpalls B miilknot be

7(a), the upper surface 222a may be fornmed slightly
detachéd frdmttbe tleetrédeadil whentlheunesk2223is rémovdider nore, as the

mask 22b shown in FIG 7(b), the positioning opening

221b can be in coaxial with a cylindrical hole 2212

ormed at.the uppe t.of the first, 15.taper_hol e
S 28 incit cepirciesty il Ao oV B st R et opeple, as
the positioning opening 221 c can be fornmed coaxi al |l
showntip FAGey{a).the upper sysfaee 222amay bedarmeshdlighylytiltedfto the, fower
first taper hole 2211. O her exanple for the mask w ||
surfoee 213 dhurthedmore| asthe Amsk Bdbwhdwn HH K3G. 5 (b)t the posiionidg opening
conprises a positioning opening 281 having a drum
221b can be in coaxial with a cylindrical hole 2212 formed at the upper part of the first

tole

taper hole 2211. In addition, as the mask 22c shown in FIG. 7(c), the positioning
opening 221c can be formed coaxially with a cylindrical hole 2213 at the lower part of

the first taper hole 2211.

Other example for the mask will be described below.

As shown in FIG. 5, the mask 28 comprises a positioning opening 281 having a drum
shape. The positioning opening 281 has a first taper hole 2811 that is basically the same
as the aforementioned first taper hole 2211, and has a second taper hole 2812. The

second taper hole 2812 is formed coaxially with the first taper hole 2811, and is getting
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20 shape. The positioning opening 281 has a first
taper hole 2811 that is basically the sane as the
af orenentioned first taper hole 2211, and has a second
taper hole 2812. The second taper hole 2812 is forned
coaxially wth the first taper hole 2811, and is
.get.d | | digecidon fromthe do
wicllibngd a5t RimIneRNG UG Y bt B DBita R, By usine
posi.ti.oni ng ,openi ng 281, sol der ball B suppl.ied to
the ppsitionipe ODEiRE 0L Be Saider hg? B spplied Eathepprgt ﬁ‘gfé%fetgl of the
the second taper hole 2812, and the solder ball Bis
maskpf ¢an Sauidedyby tedwegondtaper helep¥dt perhihegsaddrsrhallgB is more
281. In addition, if the crest line 2812b at 5 the
smdothig loaddd) it tret positioABibApeningtd8e. deadditon,dfthe dnest En@3812b at
or the crest |line 281 | b at the wupper edge portion

the RfWet edgdportibe 2812aS3f theg@bnd'@ber 3d 3812 6 thE bifestEiRMB1€b at the
the crest line 281la and the crest line 281 Ib are

uppgﬂg%gg:?ﬁﬂl?%ioﬁ 98i % OBfhe! ﬁ‘rs?ga?@%’ﬁé)lie%lgg?pglaif l@)é&@)ltg,othgecrest line

is effective e sol
i,rst..an

hl pded. T h f f h
295 SRR 1 TR R3PS e o
10 f h . 1f the fi dth dt
PECRAT AR 1 ST ST R e

part of the sidewall of the first and the second taper
hol es 2811, 2812 has angles. Therefore, the sol der

ThalshaR dSthETS DAL REdonkiaagie holddt 14 heg ppéﬁ ié@ Kigiehntially a

opening 281 w thout any obstruction due to
e i ( e

NS IR A A8hePnd Bhe RGES240, 2812 iibned st

15 taper hple 2812 can be set to be 1.2 to 1 .4d with
shape, ¢ adart s %ﬁ élf@.‘”aﬂé}aféhe Girstrang th srend faper bples 28LL, 2812 has

di ameter of the |ower opening 2811 d of the first
angleapeTherefoee, B¢ soldsr bgl dlf s andrg seeothly loedeshyinde the positioning

| ess than (b+d) if a tolerance range of the placenent

opepingi28il avithoat ampt dbstruétion duedo siad hesenbathle aBglepastet to b.
The reason is the sane for the nask 22 above.

As shown in FIG. 6(b), the diameter D1 of the upper opening 2812¢ of the second
taper hole 2812 can be set to be 1.2 to 1.4d with respect to the diameter of the solder
ball B. The diameter of the lower opening 2811d of the first taper hole 2811 is
preferably set to be equal to or less than (b+d) if a tolerance range of the placement
position variation for the solder ball B is set to b. The reason is the same for the mask

22 above.

By using the mask 28, the variation of the placement position for the solder ball B
can be reduced. As shown in FIG. 6(a), in the case of the mask 22, the upper opening

2811c of the first taper hole 2811 of the positioning opening 281 is formed with a size

25



10

15

20

T —— Tt i s = - r—

20 By using the mask 28, the variation of the

pl acenment position for the solder ball B can be
reduced. As shown in FIG 6(a), in the case of the
mask 22, the upper opening 2811 c of the first taper
hol e 2811 of the positioning opening 281 is forned

with a, size capahl e for t so] der Dbal | e
DI rapagledos rP&o%pﬁfey Eal%ﬁéO%eﬁgﬁdeééw@PHﬁm Bho Bt Ter bele 281 PSr e
posi tioni ng ﬁﬁening 281 is a hole that extends towards
posttigaingoapsningi 2fd. is phiegle tlaat extenfe towssds thedawer sidpe Tderedere, the

ball B in the planar direction is restricted by the
poshtnrafuls soldgriet] B ap drei plana2 @irkction bxestricted blytthe héreowest upper
sol der ball B will be placed on the electrode 71 with

opehih@ 2891 aAk atrésARt, GRSHbREPPAIBREIR pldted DhZke Sedirddfe 71 with the
upper opening 2 811 c. On the other hand, as shown in

. i 0 11L he upper
““%%é%?ﬁégé%%ﬂggggﬁ?ﬁgéggégﬁﬁggaggﬁhﬁgﬁ%1%812 of the

positioning opening 281 is formed wth a size D

capabl e the solder ball B to be | oaded snoothly;

Owthevether hand, secborein in dJ6r 6yl én B8 ase vfthbohasktIatthe upper

narrows downwards. For the positioning opening 281,

opehing 28026 of theFecoid faper Hade\R81DpLhe 1D sitidhihg dpeaitig 283 it fiermed
upper opening 2812c of the first taper hole 2811 in

. . . Wipet
w1tlg Igfsﬁﬁgg%aﬁébéé iﬁg:t %bﬁ%e?%’aﬁ%@ e lgégﬁd%ﬁ%okﬁlﬁ h&ﬁf%\lgﬁethe second

restricted to move’in
lLanats.di.rect i by the | ower openj 2812d. For .
tap @ RfT 425 i bledPo sV oS ar B R B hing Hieming 281, the
sizﬁf&I |%f %lel lggterlf Mn?l{g%g lgthgegpé gsgt]hg Iu%g%;ﬂ%reﬂggg%q Sc o? 81|edflergt taper
therethrough. In this way, the variation 15 of the
holpR8tkirethe qxoiple)ds thsf narrwesh| dbe ppsitipn Rf jthe golderchpdll B is thus
reduced trenendously. The shape of the positioning
resteipted its 10X 8 in the phaiar-daedtionidyathe Yowarpening 2812d Fdrexample, the
above description. For exanple, as the mask 28" shown

sizd D2FfGhe GowbMSpdftil 28 1A RAnARELlightly 1dGbr tIANhE QlidrREtEREf the
a cylindrical hole 2813 between the first and the

W th
ol Bt %g%g%‘i thd Qs b%@m JBtlﬁantZ]ﬁaég %qe?é;ﬁmgg@ ?%{Hié“%%,ﬁgé variation

I's coaxi al e secC

of the placement position of the solder ball B is extremely reduced tremendously.

The shape of the positioning opening 281 is not particularly restricted to the above
description. For example, as the mask 28 shown in FIG. 8, the positioning opening
281’ can be formed with a cylindrical hole 2813 between the first and the second taper
holes 2811, 2812, and the cylindrical hole 2813 is coaxial with the first and the second

taper holes 2811, 2812.

The masks 22, 28 is a kind of a jig for repeated usage, wherein a plate substance,

such as a metal plate, a resin plate, a laminated article, or a film-formed article, etc, can
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20 taper holes 2811, 2812. The masks 22, 28 is a kind
of a jig for repeated usage, wherein a plate
substance, such as a netal plate, a resin plate, a

| am nated article, or a filmforned article, etc, can
26 be used. Since the positioning openings 221, 281

ha Q0 be forned.with a c sh and.si.ze, the
be y388; pihR e pstiohintrtaBe’ 935 7% KSR g il ety shee
processi ng the substan a | aser process or an
ande%%itﬁa PB?‘BG%@% OPFRINgB AP 2%1, 1§ preferablysiorngd dy; pracessing the
masks 22, 28 are manufactured using nickel, etc. as a
substanasrhyad lasgr pracess o tan stahingplogess. Inpddidionsitiig dedirable that the
t he positioning openings 221, 281 are sinultaneously
maske 28p28 afeumbinefacrored, usitg niskelpeticr abh enadtdrial byhwd eregiof@hation
uses a |lam nated plate having an etching barrier
pro¢eRYBE sitde al_e%ﬁﬁoﬁiﬂg%Pa;ﬁiﬁgs 2Reqel dterhﬁknhiﬁﬁeb@ﬂ% sthid.
plate, an internmediate |ayer is the base substance,
i.e., the etching barrier l|ayer, and the | am nated

plate is lamnated by three layers that use different
Farthermore it isglegipabihthati@iemask 28| ugges laminaied plekehaving ayetching

the 10 second layer, i.e., the internediate layer is a
bartiértlayer ak ladbase suhdtanbe Regardingdhe tamisatet plagman iaermediete layer
first layer, i.e., a nickel alloy. According to the

is tHectitls® BitREANDE, Ale§ the €8hiaE bhirleitayet,tdnd thalahffidied FRRABIAninated
of form ng the positioning opening are formed on the

by thtdeShy@Dehat 06 %lil?fef&é e{c%)ﬁ%,’ inaflch 'ﬂfenﬁ@{‘gx?&cﬂi efﬁ’ickel alloy, the

process is perfornmed. Since the intermedrate |layer iIs
he |

an .etchi barrier |laver. ter i at.e,layer W ||
sec o ore BBl St B B R BT PG i same o
tching process js perforned. At this tine, the first
the Z‘lﬁ%q@ > b alqis%u%y- afecaigne tp dhplaminated latei sk Blms with
the lam nated plate, a drum shape throughhole like the
pattpros icapabis efgforraing thapesitiartieg epesing@e ifermmdam the ffiyst and the third
formed. 1-2 Transfer Device The transfer device 27 has
laydrivand thenoareetiching precdssris perfdrnasd: aBgre the imteimediate layeatis an
etching barrier layer, the intermediate layer will not be removed by the etching process.
Next, an etching process is performed. At this time, the first and the third layers are not
removed. According to the laminated plate, a drum-shape throughhole like the

positioning hole 28 of the mask 28 is precisely formed.
1-2 Transfer Device

The transfer device 27 has two or more line members 271 arranged in a manner that
cores of the line members are substantially aligned, as shown in FIG. 9. When the
solder balls B are disposed, the transfer device 27 is set in a manner that the line

members 271 can be in a substantially horizontal position to contact with the solder
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20 cores of the line nmenbers are substantially
aligned, as shown in FIG 9. Wen the solder balls B
are disposed, the transfer device 27 is set in a
manner that the line nenbers 271 can be in a
substantially horizontal position to contact with the

sql der 2% balls B supplie o0.th per, surface.of the .
ball§ 34 2 5nsed b pBer NP off P o £ Bk B R it

upper. surface of the mask 22. A pair of hol ding
resl’r?éhtﬁé}i‘%um‘?&ﬁ‘&rg‘icéd’fgvrp nce number 272 keeps the

line nenbers 271 in a shape having a curved abdonen

t her ebet ween. The abdonen refers 5 to a portion of the

A ipaf SERBRIS: %??hjﬂep@tindiéatélptt)%'hfélf&emé Bﬁ‘ﬁb&obd% I'lélaepsn the line

menbers. Specifically, as shown by the synbol F
(a), 0 ' t LCh
merbrt 23R L At RUTE &8 ol 8ol Thl Bpdoen refers
with the,sol der balls B, The shape.of the ]ine mber
to & pytichy GF B¢ (BAEPSS B WD 13 B HEK: B b BEIEE Tpabers
can be suitably adjusted by adjusting the interval of .
Spegificalhy |agishewnbiibe symird FindFI(o 18(9) ctheiabdomen is a pertienywhich
as shown in FIGs. 10(a), (b), the abdonen can be
is sehstzmtiaky foginleg as astraightlirehapmntagt With the shdgrdalls Ba U
shape since the Iength of the abdonen can be short
when the placenment range of the solder balls Bis

mall. Sipce.a long a nis,.required en. the
ThE Boaiteth B dingampBerd AT et il biskiset e noidfhg members
substantially a shape _of straight |line, As shown in
272map; be sitebly agjusted by adjysting shomtqryalof theheldingomempers 272 and
set for 15 increasing the rigidity of the Iine nmenbers
direRfidn, ety Mamiely, anshosa imhidis. 10(afI(19), thoOgalpmentran beispbstantially
nmenbers 271 can be held at one end by the hol ding

an dFENTEIRIPS, 272 shipe br aNBERbe 8\t e [RgthSfMEY &8lomen can be short
hori zontal |y by human hands or a nechani cal noving

t [ I eyl i .
g B E e B RPN ERL Gl SR 4T ggen i
rea S A ol Qo8 IRAg: 1§ %8 YR Ao Bhh e WSS Shape of
straight line. As shown in FIG. 10(d), a plural groups of line members 271 can set for

increasing the rigidity of the line members 271. In addition, as shown in FIG. 10(e), the

line members 271 can be held at one end by the holding members 272.

The transfer device 27 is moved horizontally by human hands or a mechanical
moving structure (such as a one-axis table or a cylinder, etc.). In addition, if the transfer
device 27 can be positioned to be able to move vertically with respect to the upper
surface of the mask 22, the case that the solder balls B are transported by reciprocating

action is particularly suitable for automation.
The transfer device 27 is further described in detail.
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20 surface of the mask 22, the case that the sol der
balls B are transported by reciprocating action is
particularly suitable for automation. The transfer
device 27 is further described in detail. 28 As shown
in FIG 11, regarding the transfer device, its plura

ARG T befihe bS5kt SEAE AR HPAETG bfocrs 271 ae
clo%ﬁf@%ﬁfgsi ?1°§gt qufr>91¥1“a 5926?‘???&tﬁq eqﬁghéﬂg%gcgi%gﬁtwépqcﬁm the

a, state of close contact. Specifically, as shown in
draving) and ifienep-andaAgwn idirectipsmise that Atre pliralrlmeymembers 271 are in a
together and closely fixed on the hol di ng nmenber 272.
statd b€ closgcohtagt. Bpetifieally, as phawn e thel drawimyinemyitie members 271
| ow, but the entire line nenbers have rigidity by

are @hi®sElogethef hdhelofdly tixed lonNBe WBIHARY femhbel 172 UTHe RIS of the
Therefgre, accordi%g to the line menbers 271 in mhﬁih

oA ST o8 L Gkt Etlaas e LBl

entirely.captured, ,and the sol der lls B are .. .
arveiPing; (e By, 2000 RS ARE « RtRre HBsSuing o the line
i )pa d wth a regctign force fromthe captured
merg raé?fﬁa%»gn 8.plwg ltyoqfﬁtrwaa@ qigseish@*r@sa#gtga plilcglder balls B
balls B during transportation andm&reventi ng{ t he

deligered éo thsanask 23 dande catinely icapfured, aridethe solder balls B arerdifficult to
the line nenbers 271, the line nenbers 271 are

be {ufeinssdadilen thougtpties ant titpsaet withng veictive fomee drdnaltie captured
such as netal or 15 carbon, etc. In addition, for
soldef BYI&i ng the solder balls B fromadhering to the
surface of the line nmenbers 271 due to the adhesion
of water, at least, a fluoride process is preferably
carried out on the surface of the line nenbers 271 to
For disckpsgingtthe chargerbsalderchalls B during tronsportatiers ends prevensing the
can be selected for the line nenbers 271, but in view
soldef balls B from adhering to the substrate 7 and the line members 271, the line
members 271 are preferably equipped with some conductive materials, such as metal or
carbon, etc. In addition, for preventing the solder balls B from adhering to the surface
of the line members 271 due to the adhesion of water, at least, a fluoride process is
preferably carried out on the surface of the line members 271 to provide water

repellency.

A variety of cross-sections can be selected for the line members 271, but in view of
easy acquisition, a substantially circular shape is desired for industrial production.
When the cross-section of the line members 271 is substantially circular in shape, it is
preferred that the diameter of the circular shape is set to be smaller than the solder ball

B since it is difficult for the line members 271 to attach onto the solder balls B after
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20 easy acquisition, a substantially circular shape is
desired for industrial production. Wen the
cross-section of the line nmenbers 271 is substantially
circular in shape, it is preferred that the dianeter
of the circular shape is set to be smaller than the

. sol der  bal I. since.it is.difficult. r .the line
beirioinnSpustd ity fecollet palis, S i e ibaled 5,0 Spel Afpecyef the
being in contact with the solder balls B that are
maskZidii ed to the upper surface of the mask 271. The
top-viewed position of the |line nmenbers 271 during the
hori zontal novenment is not particularly restricted.

THEEY. Slewed DosiBRBUS kT ieGnerhBers WIE KA thd AGZTREP $cVement is
2715 are tilted to nove wth respect "to the noving

directi.o A e er. 7, t,he £ bal

not Bl Db HORT oot RE L Bomish 2nar SR e B Berg 27
enbers 271 . nove al ong the. abdonmen side. .Therefore,

are T8 50 NGO HbARRG 1D e HRANdRtb I ERSn VI G qREEEES g7 the
of the line nenbers 271 and the core axis of line

soldee by B copld havepssedned £y thes shdomengendawbide thetlineanembers 271
degrees to 135 degrees. Preferably, the intersection

movgbeg thel sbddMes ideat Thebefote, 90 irlegedd, angle @ batwekh e moving
menbers 271 noves substantially along a direction

dir&ﬁ&? &f ﬁ{.egmearﬁeﬁlgﬂg qul GRE h@%dre -axlsb AR thifBers 271 1i$ Pll'e;/‘erably

preferred that t I ne menbers 271 are horizonta

noved il e bej in .c ct wt he .uppet surface of ..
sot fng Reryger o et ©S,1s et Pistatrad BRG intpiSFs PR antle 0 i
escape fromthe gap between the |ine nmenbers 271 and
set gtrabout 3 degroes; g0 thahlingmsmberse2 ThaaRrvessubstantiallyjalong a direction
preferred that the [ine nmenbers 271 are fornmed by
perpdndicubdr ¢o theteore atis. Isadditienittis prefaired thatthe linbemgmbers 271 are
paper, or metal, etc. as the nmain substance since the

horz8hdRY mdAkd Shile Gihg iR Borth&WaEPhE Fpai suffaek of the mask 22, so that
deformation. Furthernore, as shown in FIG 14, in the

the §6136r f);ﬂﬂtB '@?xoL g{bﬁg@rﬁ\fﬁ% géé beliddes tfl{ej (ﬁégal bidnite¥s 25 8nd the

escaped sol capture

mask 22 to remain on the mask 22.

It is preferred that the line members 271 are formed by flexible materials using soft
resin and rubber, paper, or metal, etc. as the main substance since the solder balls B can
be transported without deformation. Furthermore, as shown in FIG. 14, in the case that
the line members 271 have flexibility, the escaped solder balls B will be captured by
other line members 271 next to the deformed members’ backside even though some line
members 271 are deformed and the solder balls B escape from the gap formed by the
deformed line members 271. Therefore, the remaining solder balls B that are not
inserted into the positioning openings 221 will not escape to the backside, and moves to

a prescribed position of the mask 22, for example, under a situation that the solder balls
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ot her |ine nenbers 271 next to the defornmed nenbers’
backsi de even though sone |ine 20 nenbers 271 are

def orned and the solder balls B escape fromthe gap
fornmed by the deformed |ine menbers 271. Therefore,
the remaining solder balls B that are not inserted

.Nnto. the pasitiaoni 0 [ 221.wi 1| .not. escape to
B af cabpey e lrig bbb T ol ¥ ffrmintpe polfihalls 5 respcled by
t he sk 22, for exanple, under situation that the
ProRg| ethodsy thesopperignily ghat she mlg‘a hﬁ@s%@m% en gk 22 can be
271. |If the remaining solder balls B are recycl ed by
redggedpeln additionisthetline woembersu2itlt gart hatmaihwined| idea sbfil domdition
B remain on the mask 22 can be reduced. In addition,
betwémn the heldingvhemberd 212.can be nmintained in a soft
condition between the holding nenbers 272. 5
Furthernore, if the line nmenbers 271 are forned by
erial s.ysing resjns ubber o nmetal .as . the pain
FUbSTiet e FeanEReTs 23l frer DM th by frahagipe Tesing, rabber or
with elasticity, and the line nenbers 271 are .
metg} pnHigenainosubptance with tahpredgiprarined, waist stregth.hiee. marith edasticity,
in addition to the gravity, a downward force caused
andiihe lihe meedets 21 dreamenged to Ipeeseloashé opper gurfakef ofrthethask 22, in
l'ine menbers 271 also acts on the solder balls B that

add@fon tBehé\Grab it nsduiwivead tfercd Qaiiseg by RS reattidh®ree of the elastically
positioning openings 221. In addition to gravity, the

def&ﬂ{e‘ﬁfne%‘ér{lﬁe@ﬁ? PARb gctts R& thé ?tflgéro&lllg Q{jﬁﬁt %tb%hrg}?ffngﬁﬁted to

are nore snoot y anda precilse | oaded 1nto t

the B55% it AR RHARRE BIFSIRL o SO TR an Pl )l B

at the left 15 side of the holder 21, an insertion .
wherg thesreaction fogge agts thepeon g mage smeothly and pregisely lgaded into the
opening 211 a opened to the bottom of the insertion
positpingopenidgs 34l.openi ng 212b opened to the external, a
fluid passage 211 for connecting the openings 211 a,
211 b, and a

1-3 HOLDER

As shown in FIG. 2, the holder 21 comprises a wall portion 213 standing at the left
side of the holder 21, an insertion recess 212 for freely loading the substrate 7, an
opening 211a opened to the bottom of the insertion recess 212, an opening 212b opened
to the external, a fluid passage 211 for connecting the openings 211a, 211b, and a
negative pressure generating unit for connecting the fluid passage 211 and generating a
negative pressure in the opening 211b. After the substrate 7 is loaded onto the bottom
of the insertion recess 212, the negative pressure is generated by the negative pressure
generating unit, so that the substrate 7 is tightly fit to the bottom of the insertion recess

212. Therefore, the substrate 7 is always kept in a horizontal position.
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negative pressure generating unit for connecting the
fluid passage 211 and generating a negative pressure
in the opening 21 | b. After the substrate 7 is | oaded
onto the bottom 20 of the insertion recess 212, the
negati ve pressure is generated by the negative

rati+g unit, so that the substrate 7 is
1'4ﬁ(§§?$§%@m§%£ﬁbottom of the insertion recess
212. Therefore, the substrate 7 is always kept in a
hori zontal position. 31 1-4 HOLDER RAI SING UNI T The

Theiiditigll popitidh tof @it lddri2e btdrél e sdbsthed PiLlobdal is Yb13b agosition
7 is loaded is set to a position at a lower side with

at aﬁ@@&es‘?&e Rﬁhtr&‘f)e&rt@%é"&a gﬁ%wh% & Z@gbkﬁeﬁﬂe%bstrate 7
he substrate 7 1s | oaded on the hol der

is liéglecggﬁ t}?eli%dlg rrﬁl &%%o?&ér ?li] %s g?éreggyé/ttﬁghglld 5 aﬁﬂﬁ%}l{fl? 2§rﬁr8£q the

pbsition erm ne
initlgﬁg%tru?qtqt%r_q geﬁe[tglg;fn% ﬁtacflﬁﬁ-gs égtg aé’PSl g{sfflfcttlo?pl%cement

After the solder balls B are placed onto th
posiigngs shewn 1 FlGe2(ab fararaging merﬁgldm ibellp B. |éﬁerrt§etsnléler balls B

hol der 21 to its initial position, and then the mask
are phiced onenthe esdbdtrater’/; the Islidestraiing vhit 29 SowdSkhe holder 21 to its
HORI ZONTAL MOVING UNI'T 10 The initial position of the

initiABHdsitdoh, bd SRh thedmaskZSis réRbvedl frdrh B subbtée W t h
respect to the drawing as shown in FIG 2(b). After

the substrate 7 is positioned at the placenent
osition, the mask transportation unit 23 nobves the
1-53%

§KQ§DRFW?% MRMING $ition to the left side.

shown in FIG 2(a), the left end surface of the
rrask 22 is in contact wth the right surface of the

Tﬁliﬁﬁﬁﬁ?&g@sﬁé@%mﬁﬂga ges% E(ﬁfp &1 45 S@tt 8@@%&”&%&%0 the
dra 33, 45 GG 215 BBHH &*z?tr%e@gwﬁf ispustiongd @&?%B@gement

71. After the solder balls B are placed onto_th
positigBsthe Apask fragsperiatien MBIt ¢émoves e ma%lfe’f’?e from; the lwﬁgwosmon to

hori zont al
the left side. As shown in FIG. 2(a), the left end surface of the mask 22 is in contact

with the right surface of the wall portion 213, and then the mask is stopped moving.
Then, as shown in FIG. 4(a), the mask 22 is positioned over the substrate 7 in a manner
that the positioning openings 221 correspond to the electrodes 71. After the solder balls
B are placed onto the substrate 7 and the holder 21 is lowered, the mask horizontal

moving unit 23 returns to its initial position.
1-6 BALL SUPPLYING UNIT

The ball supplying unit 24 is arranged above the right end of the mask 22, and has a

supplying outlet for supplying the solder balls. The ball supplying unit 24 weights a
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nmoving unit 23 returns to its initial position. 1-6

BALL SUPPLYI NG UNIT 20 The ball supplying unit 24 is

arranged above the right end of the mask 22, and has a

supplying outlet for supplying the solder balls. The

baII supplying unit 24 weights a 32 fixed anount of
han t

s. | arger nber .of, t
fixed gL foe Bt Ea“% Fhch B aft oo PRl RS 5cg 76 and
onto . th ALL REMOVI NG UNI T The bal |
the‘}%’rPBUFSn‘Segﬂﬁ |]%°r§?§?§rrﬁ§§7a2t the left end of the
mask 22, and has an 5 absorbing inlet 261 for
absorbing the solder balls B. The balls renai ning on

17anREMOQﬁ\]@IU:NﬁbSOI‘ bed and renoved. 1-8 OPERATION
DI SPLACEMENT DEVI CE The operation of the

dlsplacenent device 1 a including the displacenment
unit 2 is described. 10 1) Step for positioning the
T diall(remevingrunit 36 ap prrargedmasviie ileft endsof B¢ mjask t2e andidies an
22 is positioned wth respect to the substrate 7. At
absdrbing ihlet@61 fdreabserbing?theiseldpobalts Bndtheihalla remginmg dnhihe mask
in the planar direction, the positioning openings 221

22 26 abdoehadtml rékoGdd r espond to the el ectrodes 71 of the
substrate 7, and in the vertical direction, the |ower

surface of the mask 22 forns a predeterm ned 15
relationship with respect to the upper surface of the
1-8 QERABON OF DISALACEMENTSREWACEn  FI G 13(a), the
mask 22 is positioned so that the | ower surface of the
mask 22 is in contact with the upper surface of the

h%te a?ig dtil c&#la ﬁ@ﬁpdéﬁk&zgg ‘fﬁ‘clu@fég thé % ?)onelggntoﬁhlt 2 is

can

d ger that the | ower surface of
€scrioed.

1) Step for positioning the mask (the first step)

As shown in FIG. 13(a), the mask 22 is positioned with respect to the substrate 7. At
this time, the mask 22 is positioned in a manner that in the planar direction, the
positioning openings 221 of the mask 22 correspond to the electrodes 71 of the substrate
7, and in the vertical direction, the lower surface of the mask 22 forms a predetermined
relationship with respect to the upper surface of the substrate 7. In the case shown in
FIG. 13(a), the mask 22 is positioned so that the lower surface of the mask 22 is in
contact with the upper surface of the electrodes 71. But, when the flux, etc. is coated on
the electrodes 71, the mask 22 can be positioned in a manner that the lower surface of
the mask 22 and the substrate 7 are separated by a predetermined gap, so that the flux is

not adhered to the mask 22.
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the mask 22 and the substrate 7 are separated by a
predeterm ned gap, so that the flux is 20 not adhered
to the mask 22. 33 2) Step for placing solder balls
(the second step) The solder balls B with a nunber
| arger than the electrodes 71 are supplied to the
y using the ball

2) SV‘%Q‘% 9| ngg%ﬁﬁf?ﬁ%fﬂ%%@ﬁ&#ﬁ r device 27 is arranged
in a manner that the |line nmenbers 271 are in a
substantially horizontal 5 position to be in contact
The tsbldehbalisoB deith halunsbeB lag@apthar dhd elettied ey Piledre Suppliieto the
of the mask 22. Then, the transfer device 27 is

upp@xoidrf’a@é‘ batHeymAdv @by\ﬂu‘élh g tBS BAC SupgpPyihs Gni PR rTheSt‘f'z!rfsP& Qlevwe

of the mask 22. Then, as shown in FlI 14, the sol
27 1Q%Ha§%§l iglraerr%g}?%r;{fliﬁgp?%n% %ﬁdé\%ﬁﬂ? a?fpglt%:rﬁls Ig%%ta\rllm{l%lw horizontal

S SRR T E R, T

into positionin openi_ngs, 221, and then p]aced onto
mask /e el hesy Ff@déaéw% dguice g unhetizontatly mayqs) witksirenpect;tadhe upper
line menbers 271 nove horizontally in a manner that
surfa¢eeofdbelomasin2Zuf ficiently | arger than the positioning
openings 221 is parallel with the upper surface of the
mask 22, the |I|ine nmenbers 271 will not enter the

RS BP R i PRG L o200 kR GobRal O fi 85 epbets 271

balls B that have been jnserted . into the positionin
thatd’b‘é‘fﬁ Rgsu %intéi’i]é( lg)éllza%tﬁi digecign gse}harﬁngcbm thg Ngper surfacegof the
eparated fromthe electrodes 71. In addition, the
mas;k Zanovisd|tp the iteps| afathie dopitipvingrapepings tZanloﬁéed)plém ipagjtioning
221 that has the first taper hole 2211 with an edge

opefihgs221,iané tikIpladed atdihg leictrbdest Neasishp@h in F1@ el 30b). tSifice the
center of the ball B, and the novenent of the sol der

llnetiﬁéﬁabés ahp @ﬂo%ﬁﬁ)r&bﬁ’ﬁl’l’? ih aZBarffer e thd ﬁlﬁforﬁé\ps%rfﬁa@ﬁtfy larger
211 is restricted. Therefore, even the |ine nenbers
thanztme p%gﬁlgﬁmh I?)‘f)enmgs 221 is parallel with the upper surface of the mask 22, the
line members 271 will not enter the positioning openings 221 due to the restriction of
the positioning openings 221. Therefore, the solder balls B that have been inserted into
the positioning openings 221 are seldom to be scraped out and separated from the
electrodes 71. In addition, the solder ball B is loaded into the positioning opening 221
that has the first taper hole 2211 with an edge crest line 2211b be higher to the upper
side of the center of the ball B, and the movement of the solder ball B along the sidewall
of the first taper hole 2211 is restricted. Therefore, even the line members 271 enter the

positioning openings 221, the solder balls B loaded into the positioning openings 221

are seldom be easily scraped out and separated from the electrodes 71.
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positioni ng openi ngs 221, the solder balls B | oaded
into the positioning openings 221 are seldom be
easily scraped out and separated fromthe el ectrodes
71. 34 The remaining solder balls B are noved to the
ball renoving unit 26 by the transfer device 27, and

@pganggm%vs%ﬁde%?{ﬂgg Rl EE UGl Ry A2 B et

sone |

ef and the alls B escape frqm ga|
devieg, e B R b@ﬁﬁ@nw@f}sapﬁ%ﬁs RTOE Hlfed4, oven
solder balls B are captured by 5 other |ine nenbers
thoyghisomescking wepderssdTdeare thtrepdrad thengoldasrhallnEngscept fem gaps

balls B, not |oaded into the positioning openings
forrR&1L by vid deformieddscapembers 7@, thackedpdé soldadbatisv® atecapitdred by
bal | renoving unit 26 to be captured by the line

othé¢raifRahemBatd 278 het B [batliidd. e TRt efode, the rdidiKink 's6ldet BAls B, not
substrate As shown in FIG 13(c), the hol der raising

loadé'a' ﬁlto?tg {p%m i6NfR5 %Pexﬂﬂ%s A€ RSOt %&: be tolﬁleﬁ%@é{&é’ a‘;@‘?ﬁﬁve to

rate 7. IS rranner the substrat’

the so r aced f | owed,
the @@ﬂei%%“%urb 7500 WS apu B Rehed R S Th PG 13(a).
2. THE SECOND EMBCDI MENT The second enbodi nent of the
present invention is described with reference to FIGs.

3) Stép 6B rdmoving thddalaskifsma tieysubstratd he dr awi ngs,
constituents substantially the same as the placenent

device 1 a of the first enbodi nent are | abel ed mﬁth
t he same synbols, and_ _their structure and det

Aspthos; Bnk Carlé(@mﬂtet Rolders ising inig 2848 devered @ﬁ§ th% mask 22 is

ot her enbodinments are the sane). As shown in FIG 1,
remplied fibmchersubstratevii ce | b of the second enbodi ment

conprises a 20 placenent unit 3 for arrangi ng and

pl aci ng the solder balls onto the substrate, i.e., the

In this manner, if the substrate 7 where the solder balls B are placed is reflowed,

connection bumps 72 are formed as shown in FIG. 13(d).
2. THE SECOND EMBODIMENT

The second embodiment of the present invention is described with reference to FIGs.
15 to 17. Additionally, in the drawings, constituents substantially the same as the
placement device 1a of the first embodiment are labeled with the same symbols, and
their structure and detail operations are omitted (following descriptions for other

embodiments are the same).

As shown in FIG. 1, the placement device 1b of the second embodiment comprises a

placement unit 3 for arranging and placing the solder balls onto the substrate, i.e., the
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35 base unit. As shown in FIG 15, the placenent unit
3 of the second enbodi nent and the placenent unit 2 of
the first enbodi ment are basically the sane structure.
The placenent unit 3 conprises a nmask 22, a transfer
device 27", a holder 31, a holder 5 raising unit 29, a
mask horlzontal nmoving unit 23, a ball supplying unit
basoUniLng a ball renoving unit 26. The mask 22 is an

arrangenent nenber for arranging the solder balls B
onto the electrodes 71 of the substrate 7. The

As' SOWEIn $8G! ¢S, thé plaSeri®ht Sshit BOsH BRNERbAY ehiboﬁﬁﬁent and the
upper surface of the mask 22 positioned on the

e t
plaGHHRRE ABH % (or e Porsl Bt Bndel é%%%laﬁw e sfpebft, T
tion, .the hold pS t he posi t he
placsisBl DTS, SSRORIE) hBaFY 920 & HAREF SRS Alact POfRL 3o bfpider
_face u mards The hol der raisjing unit 29 is used fo
raismedliy, 29,4 FRskghepizontad e ving upk &3na ball supnlyingpinits24 and a ball
position the substrate 7 at the predeterm ned height.
remphimgnastk 2horiheomaskl 22y am grramgemes nzanphen foss atrdngingathie solder
hori zontal |y, noves the mask 22 along the horizontal
balldiB efito the, elemddeh@h gfake tulsnate e ThrsttaRPeradevidee27’ is moved
substrate 7 that is 15 positioned at the predeterm ned

hor268ht@h -to The upér! suptdBPbY itO malik ©25bsitfondd O thelsubstrate 7 by a
suppl ying the sol der baIIs B onto the mask 22. The

Y r n

moaﬁ%_aun{]tr(ﬁgt éshg élz,néo aﬁz\‘]@) ﬁ'@ r e % geru%gg\rﬁ's%} %’g%é t% fsulteﬁﬂe for
mask acenent, uni.t seac

out G ot il ksPes BF REbSh B iheBHeas hangontlisto make the
pl acenent 2 of the first enbodi ment are the

eleciodeseib i fagh apwirdsn sFherhalderireisingrnib2 iesed famfaeyiraising or
generator 314. The transfer device 27" has |ine

loweeng ¢resh@ddr 3 ymdeasab posivion thragnlbdtrate et ¢he predetesminkd dsight.
magneti c stainless steel, etc. The nagneti sm generator

TheJh4ski Iﬁ)rﬁﬁﬁt@ﬁiﬁb@iﬂlghﬁit@ﬁsﬁﬁp&ﬂi te masi horlAmitdIBg ﬂﬁ»&/éﬂlﬁb mask 22
generator 314 is described in

along the horizontal direction, and then positions the mask 22 on the substrate 7 that is

positioned at the predetermined height. The ball supplying unit 24 is used for supplying
the solder balls B onto the mask 22. The ball removing unit 26 is used for removing the

remaining solder balls B from the upper surface of the mask 22.

For the placement unit 3 of the second embodiment, the differences between that and
the placement 2 of the first embodiment are the aforementioned transfer device 27° and
a magnetism generator 314. The transfer device 27’ has line members 271’ made of
soft magnetic materials, such as magnetic stainless steel, etc. The magnetism generator
314 is assembled into the holder 31. The magnetism generator 314 is described in

details as follows. In addition, although the magnetism generator 314 is assembled into
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details as follows. In addition, although the
magneti sm generator 314 is assenbled into 36 the

hol der 31 to be suited for autonation, the magneti sm
generator 314 can be individually used, or assenbled
into other parts used for |oading the substrate 7. 2-1

ET, SM NE net rator 3
he Bol 31nte, el o SoRRETE bF aprgreR Bencrdit iz o
ernanent na net, arranged in a planar _manner wt
lndlv@gﬁéerseéoortwr%mg%tmat) evparfﬁn@erﬁ s doading E‘I‘Sélébs(tréFFJ
surface) of the magnetism generator 314 with respect
to the transfer device 27 is nagnetized to a

2-1 M@@ﬁE@ﬁﬁM@NERA‘TdﬁOf exanpl e, the positive (N)

pole). In addition, the magneti sm generator 314 can
be arranged in close contact with the substrate 7, or
can be arranged with a suitable gap with respect to
Theenagottssm gererator 8hatasihownangdferlat éda mehptantially plate-shaped
can properly act on the line nenbers 271'. The
permBR@hehiagnety enaigeddh a3fldnar mange dvithrdspect ab ovesutstrater7. The
will draw the line nenbers 271" downwards by the

upp&edi‘l?fa@é Eshe RAAEY) I oF tﬁ@ﬁl‘égmetﬂsﬁ g@ﬁbﬁ‘alfbrtfla Wit Pesﬁ&m@@ Fie transfer
nove horizontally on the upper surface of the

devi{rr_t.??_\lg %A@QQ(? L(% a?é?g 1%(?@@1# g%%@xalﬁ%lé,bthgggﬁg\één @tl)l psorlrf]:). In
oddfiGe i SPEAFES ra%ﬁérahﬁg#@p ORCHEREER T St conagfywith the
have a plurality of magnetic areas and the adjacent

substepim &t erccanrbeasranged withangwiablsygag; with Fespect %Fb?r jubptgage so that

t he magneti sm generators 314a, 314b have a plurality
the gfengretedamepetivaforet saf 1proﬁalywi ach on theb&ibanemabéry 2Z1bi c The
shape, rectangular solid shape, or circular plate

maghBA§if - geh&@toT B ACirtMiged & e bty ve Bdter vallAdrawOtharlie members
arranged in a substantially plate shape, so that the

271 aﬂ{)\@ﬁ@ﬁpds B¢ H{AE(‘;‘%&@@%;&HE}H ﬁ%&rce it whitdVifie Bhé hRbfREs 271° move

arities: Ing t e rragnetl sm gener ators
horlzontgl’ly ont Ahe uptper surface of the mask 22.

Magnetism generators 314a, 314b shown in FIGs. 17(a), (b) can be selected as the
magnetism generator. In order to implement the magnetic generator where the
magnetism generators 314a, 314b have a plurality of magnetic areas and the adjacent
magnetic areas are arranged by different polarities, the magnetism generators 314a,
314b have a plurality of permanent magnets 81, 82 with a substantially cubic shape,
rectangular solid shape, or circular plate shape. The magnetism generators 314a, 314b
are arranged in a substantially plate shape, so that the adjacent permanent magnets 81,
82 have different polarities. According to the magnetism generators 314a, 314b, the

gap between the magnetic force lines created by the permanent magnet 40 is short, and
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gap between the nmagnetic force Iines created by the
per manent magnet 40 is short, and 37 the |ine nenbers
11 are nore strongly and equally drawn to | ower side.
When appl yi ng such nmagneti sm generators 314a, 314b, as
shown in the drawi ngs, the I|ine nenbers 271" are

referabl y.-arranged in. a nn that .the core axes of
the FREMERRE 0, PR L bRy St A3 Pl it
the row direction of the polarities of the 5 pernmnent
magnets 81, 82. According to the arrangenent of the
WheneappBhlesiich 2ddgnetidh @endratoss IT@aPEI4S, Zs/showiitid ¢he drawings, the
horizontally on the upper surface of the mask 22 in a

line"BBABErs 231D aieARYfRAHY aRBAgd 8l a RlanR&' BENG Cakd hxdsfi e line
magnetic force lines created by each of the permanent

» 81, Ther ef i h ok.ag.i J. 1N
meBRETE 5B GunS Sl it e 61 DO ERDEDe e bfritf 6t he
magnetic force |ipe created by the nagpetism ,
Peﬂﬁéﬁ‘gfé’f Hagpeds gg’ogzsrg OTCRG 1P t?‘E aﬁa%@%q%gf@gg@a.mwbﬂs 271, the

_ magneti sm generator 314c shown in FIG 17(c) can be

linega¢rabere 7 hsmeweherigpntaliysan thg apperatusiece phthsraesk 32in a manner
i npl enent the magnetic generator where the magneti sm

subgfemiallytparal Bl dcpdrpendicubdruo dhd mygraftic fega dines created by @ach of the
the adj acent magnetic areas are arranged by different

per@hcht hiag&s 8D,RBX artieréTo) ticl defdféion f thell e GRebdis 2TE caused
colum, the 15 magnetic generator 314c conprises a

by B e R TR A R IR S ol by e HABRLERY bflerators
314a1r1%1%§ged t}o form substanti al plate shape, so that

f df WK PREPIfinent nagnets 83 have different

pol arities. In conmparison with the aforenentioned

magneti sm generators 314a, 314b, the 20 magnetism

Aengmatian gdderstoh 3844 SHowainTIG. NP(cY ¢aiTBE beled¥adres the Bidgnetism
the description for the magnetism generator 314a shown
genkfdtdr! Gin 1618 to SnfpPHRERT the! SiaPAERCBEndPRbMBAEre the magnetism
generator 314c has a plurality of magnetic areas and the adjacent magnetic areas are
arranged by different polarities and each magnetic area is arranged in one column, the
magnetic generator 314c comprises a plurality of permanent magnets 84 with a
substantial square-pillar shape, and the sidewalls are closely arranged to form a

substantial plate shape, so that the adjacent permanent magnets 83 have different

polarities.

In comparison with the aforementioned magnetism generators 314a, 314b, the
magnetism generator 31c has following improvement. Namely, as the description for
the magnetism generator 314a shown in FIG. 17(a), a boundary is present between

magnetic areas along two directions indicated by symbols 811, 812. For example, as
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magneti c areas along two directions indicated by
synbol s 811, 812. For exanple, as 38 shown in the
drawi ng, when arranging the |ine nenbers 271",
magnetic force lines are generated to intersect the
line menbers 271' at the boundary 811 parallel wth

sho%g $n ﬁl%rﬁ'aw%ealh% a}rhﬁ?glh% W& i emg&geé %Cr 69{%%&1% l?oerc? Hnes are
gen%’r%é 3o intamenthe M i SR gt dpundisy b s%ﬂal&mt the’core

811. As a result, the li ne. menbers 271' are deforned
axegef theding members 2 11k e Whangbe herizantallyemeyingiling siembers A71S cross
manner, as the line nenbers 271" are deforned, the
atops thed bouriglaly 817, dwclipe rheobers 2518 efro pultd aowpalst the ngermanent
and the solder balls B can not be snoothly | oaded into

magne® P2 heni toxhepihdgs $All. t Ae a eRler Rt i nRAibetsODEL’ are
10 On the other hand, as shown in FIG 17(c) t he

defd‘fﬁﬁgeis' ifdicRed HyIsn %gﬁ%@f d3d4fe g?a?vvlhgsg g) n§¥ the line

aong one"direCtion as 1 ndi cat

e 1 e STl B a AL orion

netlc force |i s cre t, the boundary 832 are
and $he grlfi%n bals 5, carypot daeflﬁatq the PosiHaRRE 0penings at the
and wi Il not |ntersect vvlth the line nmenbers 271'. 15

defaymgtien pemiogener at ors 314e, 314f can be al so sel ected
as the magneti smgenerator. The nmagnetism generators
314e, 314f. Regarding the magnetism gener ator 314c,

dnl'tﬁe oftiet W% HB‘%@{‘%tFiefg ?7%:?,@“9 glv i%?ce %%ﬁgrapoglﬁﬁ th the

are arranged on one t|on fO rm

|n to this confi qt
boua@%&? &% apafeegion asgdify 18 sm‘gﬂ?ﬁg g8 thg drawing.
shown in the neti sm gener at or 3140 and thus the
Thepdorentfitke llmﬂngm%ema?ﬂér gregmuagedzassthowarin the drawingatheamagnetic
| ow cost. A magneti sm generator 314d as shown in FIG
forck 71ty areatedat dhes bowerlagc 882 aas phtwdlel with the core axes of the line

members 271°, and will not intersect with the line members 271°.

Magnetism generators 314e, 314f can be also selected as the magnetism generator.
The magnetism generators 314e, 314f. Regarding the magnetism generator 314c, the
permanent magnets 85, 86 having the same polarity are arranged along one direction to
form the magnetic area. According to this configuration, it is not necessary to prepare a
long permanent magnet 83 as shown in the magnetism generator 314c; and thus the

magnetism generators 314e, 314f can be made at a low cost.

A magnetism generator 314d as shown in FIG. 17(d) can be also selected as the

magnetism generator. In the magnetism generator 314d, electromagnets 84 are used to

39



10

15

20

magneti sm generator. In the nmagneti sm generator 314d,
el ectromagnets 84 are used to 39 formthe magnetic
areas. The magnetic force can be freely controlled
according to a current anount applied to the

el ectromagnets 84. Therefore, the magneti sm generator

o MRSk, TECHBRIRL o LIRS O B o
menbers 271'. are ch ed due ;ﬁgcélzeﬁlof t he
curigs] aps AppicdElo §C AHtpmeERibEfs AErejore; FherHREnfigenerator

descriptions, a plurality of permanent magnets or
314¢| cant easitugenstespansl tps yvariouso constivionshevemathough dhelength and the
but a nmethod of dividing one magnet into a plurality
thickfiess mi dineline mendes 24N abe clrdnged dsedo thecsizasdofithe tsoldehballs B
pl acenent unit 3 including the above nmagnetism
andgBhQibstrate 7314, the 10 |ine nenbers 271" are pulled
downwar ds by the magnetic force generated by the
magneti sm generator 314, and the abdonmen of the line
nmenbers 271' are pressed gnto the upper surface of
Ip the abgeg dessriptions, p phHisality o pesnanent magnets o glectromagnets is used
hori zontal ly noved under the above situation. The
to foimdherorgoetsc 2gas, bahpt method o divildingr origaimagned, intanal phunaity of
nove to the top of the positioning openings B. A
maghevit arasitan iy sissused. f orce caused by 15 the nagnetic
force is acting on the abdonen portion of the |line

menbers 271‘ Therefore the pressing force is acting
on the so balls B, and the sogder balls are
AcRaing 9 t ﬁg erentiuts nclidimngsthe pboyegagistismpggaerator 314, the

_ Regardless of the status of the upper surface of the
linenmeibes, 28k cére apuliet edavoggde by, the pagnetis sforas  genecated by the
the line nenbers 271' caused by the magnetic force is

magtrefiim genahmn 314, T4l the abdoméhef therlime2ermberbar s aé brased onto
sel dom entangl ed al ong the noving direction, and an

the Q P SuABEE0 Ohe fnask 2201 Thel IBRGhEABers 271 Ve rtﬁl‘i’é‘l?&fﬁont-ﬁhysmoved
e solder balls B are stable and | oaded into the
under the above situation. The line members 271 capture the solder balls B, and then
move to the top of the positioning openings B. A downwardly pressing force caused by
the magnetic force is acting on the abdomen portion of the line members 271°.
Therefore, the pressing force is acting on the solder balls B, and the solder balls are
smoothly inserted into the positioning openings 221. Regardless of the status of the
upper surface of the mask 22, such as the roughness, the pressing force of the line
members 271’ caused by the magnetic force is kept constant. Therefore, the line
members 271 are seldom entangled along the moving direction, and an occurrence of a

recoil reaction can be reduced. Thus, the solder balls B are stable and loaded into the

positioning openings 221.
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posi tioni ng openings 221. 40 2-3 DESCRI PTI ONS FOR
EXAMPLES OF FI RST AND SECOND EMBODI MENTS 1) EXAMPLE |
The solder balls B are placed onto five substrates 7
usi ng the placenent device | a of the first

enbodi nent under follow ng conditions. 5 The mask 22

23 B Tns TO Bk LS o F BT AN R CopiTEneBp ks

with an area of 25mMmm. Each opening corresponds to an
el ectrode 71 on the substrate 7, and the dianeter of

1) BXeMPaE tioning opening 22 is 90um The |ine nmenber
271" of the transfer device 17 has a substantially
circular cross-section with a dianeter of (p75~tn1 and
a abdonen portiaon to coyer the 10_rang

e he
ThespldenballsB apsaplacrgonso five sphstrass d é}S“’fgathF PBCP@GWW la of
made of Sn and has a dianeter of 80gm One by one,
the fipqy @mbediment under felldving contitionser ed to t he upper
surface of the mask 22. SANDARON ( Trademar k, nade by
Asahi Kasei Corporation) is used as the line nenbers

71 h ns, ar asi c
a3 BARHE L MR RaiskaRs SEatitn P SRR 2235 formed
exanpl e. 15 2) EXAMPLE 2 The solder balls B are placed
to bmeol@’zwupssmmles openivigs 22 hwithl st emesn of &Smirole. [Haclpfopening
the second enbodinment. In addition, ferrite nmagnetic

corebpindk €5 9n $le@@bde 71 ®n, thSkihsrdfe 7, sandsiBl diaaetéref the Psitioning
menbers 11. 3) COMPARI SON EXAMPLE 41 A transfer device

OPGP%F(?Q?F] 26@159 THRGmB ket B2PCof the GrahBE RN fee' 17 1S S8UBY S ially

circular cross-section with a diameter of ¢75um, and a abdomen portion to cover the
range of the positioning openings 221. The solder ball B is mostly made of Sn and has
a diameter of 80pm. One by one, 12000 solder balls B are delivered to the upper
surface of the mask 22. SANDARON (Trademark, made by Asahi Kasei Corporation)
is used as the line members 271. The above conditions are basically the same for the

following described example 1 and the comparison example.
2) EXAMPLE 2

The solder balls B are placed onto 5 substrates 7 using the placement device 1b of the
second embodiment. In addition, ferrite magnetic stainless steel, i.e., SUS 430 is used

as the line members 11.

3) COMPARISON EXAMPLE
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pl acenent device la of the first enbodinment. The |ine
nmenbers are arranged to be perpendicular to the upper
surface of the mask 11, and the |ine nmenbers are
hori zontally noved in a manner that their sharp
portions are in contact wwth the mask 5 22, so as to

Ao 1P 8 e by Pl Rt SEErRteg 185 cne

and conpari sqgn exanpl re listed.in TalQle 1. The
plagegeat APYiEe 1a0f dhs Srstembademery (g gwrr@aerss%qeoeé?anged to be
balls B remaining on the mask 22) / the nunber of
perpeoligular btal the whper barfasebetthe duasky di e@nd othehbngremembers are
10 Table 1 non-filling ratioremaining rati o Exanple
horikOntally Wiedna aphan2t) tHa9 46 sHagppatioas areSin. SHGLAP walo the mask
exanpl e 3. THI RD EMBODI MENT The third enbodi nent of
22, ks @rfﬂ&@rgﬁe e hil@R. 1S described with reference to
FI G and FI Gs. 18-20. 15 As shown in FIG 1, the
pl acenent device 1c has a placenent unit 4 for
aligning and placing the solder balls onto the
Thapop-flling rate andgthe rempinipg sete dori the spldershablaB inexamepleslg 2 and
the placenent unit 4 of the third enbodi nent and the
comparipdraeamgi¢ a2 loted incTdble $1 Thetromiaimag ratip es BefEiedads| (pumbers
the sane structure. The pl acenent

of solder balls B remaining on the mask 22) / the number of solder balls that have been

delivered to the mask).

Table 1
non-filling ratio remaining ratio
Example 1 0.173% 0%
Example 2 0.094% 0%
Comparison 55.340% 2.3%
example

3. THIRD EMBODIMENT

The third embodiment of the present invention is described with reference to FIG. 1

and FIGs. 18-20.

As shown in FIG. 1, the placement device lc has a placement unit 4 for aligning and

placing the solder balls onto the substrate 7, i.e., the base unit.

As shown in FIG. 18, the placement unit 4 of the third embodiment and the
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unit 4 conprises a mask 22', a transfer device 27, a
hol der 41, a holder raising unit 29, a nmask

hori zontal noving unit 23, a ball supplying unit 24
and a ball renoving unit 26. The nmask 22' is an
arrangenment nenber for arranging the solder balls B

ant o, th lectrodes 71 of th bstrate 7. T
placipisht 2 F e g S S fent arc by b€ uciuren e s plgggment
.surface of the pask 22 positjoned on the sybstrate 7
unityf{, COMPRSGH AFask 2 eﬁ@flsfersﬁ%mif adoider ¢l % polderatsingit 29,
solder balls B. To be suited for automation, the )
maskdiatigental mojimgpmit e agepdli supplying unihe4 sué sthalltrempving unit 26.
hori zontally to make the electrodes 71 to face
Theumask A3’ isThe ahahgment ahahbxy foniatra@@ing sheiseldef ball§ Beehtp the
raising or lowering the holder 41, 10 so as to

eledd@dkd 7P tResbelet At The tahsfbh@eREEL AT i€ hoH Z0Reh REMEMd to the
The mask horizontal noving unit 23 supports the nask

' i ’ og. ' t.h . .

uppfE surbite) JPEadke 2T DBRSiCE AP Ebotedlt NGy o roving it (not
on, the substrate 7 that .js, positione at . the.

shofR 38 s M rRatia e Sato ls T, P vl PR for duisifionthe Jolder 41
used for supplying the solder balls B onto the mask

keepo the RORQAPT theewgwrﬁa T hpzontalyato gk o clegtiodss ng to face
the 15 remaining solder balls B fromthe upper

upveeds: alds holder aising sikit 29'is ugadrfor freelyiraisingwniowering the belder 41,
the third enbodi nent, the difference between that from

so Ae posiiaeit subdirite?7 af tHehpretletemhinedribeihire MTheamask horizontal
descri bed as follows. The mask 22' has a soft

moﬂﬁ% Reit 23 Rapgori¥Ble RAskMPBNESAZontllg] Hoves usd GRkk 20t Glong the
and a drawing unit is assenbled fo the holder 41, in

hor%htgp(riri%(g:ﬁgﬁ,{agl\ﬁiftg%cg&étgon%g%\ﬁttaﬂgf’% gﬁ‘?ﬂ% s%%st}afté) mtﬁ) lifﬁ%@oned

oWer ‘surface 0
mask . 22' to, be claosely attached to, the er surface

at thss Drefigiermiped heighl 7 honal SHPBIIMEniA4 1S Jised b supplxiog thipsplder
in detail as follows. In addition, the drawing unit

balls B ppde ke aepsk d20- t hae hell eemoxing unit t20eisgpsed; fof rgmoying the
be suited for automation, but the drawing unit can be

remagng sabdérbaduBlfrom tleruppssemface df thetnaask@@her parts used
for | oading the substrate 7.

For the placement unit 4 of the third embodiment, the difference between that from
the placement unit 2 of the first embodiment are described as follows. The mask 22’
has a soft magnetic part made of magnetic stainless steel, etc., and a drawing unit is
assembled to the holder 41, in which the drawing unit draws the mask 22 from below by
a magnetic force to make the lower surface of the mask 22’ to be closely attached to the
upper surface of the substrate 7. The drawing unit will be described in detail as follows.
In addition, the drawing unit is assembled into the holder 41 for the drawing unit be
suited for automation, but the drawing unit can be used individually, or assembled into

other parts used for loading the substrate 7.
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43 3-1 ATTRACTION UNIT As shown in FIG 19(a), the
drawi ng unit of the present enbodinent is a magnetism
generator 411 built in the holder 41 for generating a
magneti c force. The nmagnetism generator 411 is
arranged having the substrate 7 in between the mask 22
i sm generator 411 and having the nask
3’1%‘;drmﬁ)mbove the substrate 7. A power supply
control circuit 412 is connected to the magneti sm
generator 411 for supplying power to the nmagnetism
Agshewatio F1@119(a)Atheedrasingosiiadf the fpddsent @atrlimbniris 4 Idaghstism
shown in FIG 19(b) can be selected as the draw ng

gentBior 41 Pyt & tHe%JlH@r Af £ YRALIAD§ IndPRGAC e The magnetism
generator 411, the electrostatic 10 force generator

gené‘i%?btrlﬁ 1a Sgrrﬁ'lsggg ﬁl% {h%t ﬁlbgtli]z?te h70| % tvée]en l’ﬁevrgjastka? Cimd the
rol” Circul a voltage 1's connec
to.the electr cforce neratar. 4
magg R @sSeraor 411 ap éﬂg&ﬁé@%@gg( 4 Boiend dhopp e mpatrge 7. A
a negative polarity will be applied by the voltage
powes upRlly eantreliicirevif 1412 cif sGopacqtert tonilag magnetisny gﬁmratoirt%}l for
opposite to the inpressed polarity, and then the make
suppl@ingposirentonthe nuagnbtisnogenesgondl . o be cl osely 15
attached to the substrate 7. In this case, the mask 22
does not require containing the soft rragneti C part.

A e PR R Eraltr 413 BR8 T 1% DD 3 felbetsd as the

exanpl e, the base substance can be insulatin .
drayiggainita) Similastpi the aforementioned magaefiss a%&eréﬁprgﬁlglp theglgctrpstatic
to 12 and a conductivity with an electric inpedance
forcgfgeatrator 4188s also agsEmbleshintcSihedioldes &l | yA voliagepemsdrol circuit for
subst ance can be selected 20 from pol yi m de resin,
apppivenal voRsdgen is sdohhéxted nesths, elpotrastitity fored | genethéorr é$3.n, The
ABS resin, acetylcellulose, acetylbutylcellul ose,

eletho@t%ﬁé‘?@rc@ géﬁ%&ﬁ?ﬁn GRERIONIRNR JrLQJﬁ’éag"atlvéjbolﬁﬂif}N\k'ill be applied

their mxture,” or a conbihation o

by ﬁfél Jy(ﬁ&gg &%&&%&Jn&&'{u %Hagrgg I?ﬁe ?rpagﬂeﬂ to a polarity opposite to the

impressed polarity, and then the make 22 is drawn from below, so as to be closely
attached to the substrate 7. In this case, the mask 22 does not require containing the soft
magnetic part. The base substance of the mask 22 is preferred to select materials that
are easily to be charged. For example, the base substance can be insulating materials
having a dielectric constant higher than 4 to 12 and a conductivity with an electric
impedance of about 10% to 10" Qem.  Specifically, the base substance can be selected
from polyimide resin, phenol resin, silicon resin, polyvinyl chloride resin, ABS resin,
acetylcellulose, acetylbutylcellulose, urethane elastomer, chloroprene rubber, di-tolyl
rubber, and their mixture, or a combination of suitable carbon black and the above

material.
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material. 44 A vacuum suction unit 415 as shown in
FIG 19(c) can be also selected as the drawi ng unit.
The vacuum suction unit 415 conprises an upper opening
416, a side opening 418, a fluid passage 417 and a
vacuun1generating unit. The upper opening 416 1is

AR S APOTS L08R R L b G o

s opened to the S|de he fluid passage
et st o1 BT PR TG LoL TR 28, UPRREIODHONg fiGcp side

passage 417 is forned in a table 11. The vacuum

opepjag dil &4 Hgjd passage 41 Tanthe vaeym generpbingjugid. dpeMppey opeming 416
According to the vacuum suction unit 415, a negative

is operggistor thei wppge mafaead thy hohder vidcwhenegha anbdtrang 7 ismot loaded
the mask 22 | oaded on the holder 41 is drawn in the

ther8@WNVieedsidé lopehih® 413t ist djRndd to'ARE sideRaN! NBhé ¥Rid %Qsﬁge 417
to be closely attached on the substrate 7. In th

conﬁ&?sebheltugﬁer (?:B%ﬁhlgzﬁ 6% 18085d FHRUI; g‘i%sgg e 1'fs ?&Fr{e d in g table

magnet various materi a

t he base subst ance of E
sl 2 Sl AT Oewgp‘ﬁp IR0 he
evice, l ¢ he third enbodi ment is ﬂg;crlbed bel ow. .
VacatBn f)‘CtS{nebmf 6.‘1 b BFSALISR i PREFSYIGE!S rigaRrated Ry ther wacuymegpperating
The mask 22' is positioned to the substrate 7. 2)
unitsthepmask 221qadad nrihe hpldendd ks Amavehinwthei dowriv@rd Zireetjon at the
the mask 22' | oaded above the substrate 7 is wholly

upppubpedihg dDoyvocdsds beyclodedy argehetion thersobstge @1 alnettlisbyase, the
t he magneti sm generator 411 that is 20 powered by the

masROYE k158 Wb Yof %Hu'ir‘é' th@ IsoftUbgnefie parf @88 Variohd SndtQVBY can be
surface of the nmask

selected as the base substance of the mask 22.
3-2 OPERATION OF PLACEMENT DEVICE 1¢
The operation of the placement device 1c of the third embodiment is described below.
1) Step for positioning the mask (the first step)
The mask 22’ is positioned to the substrate 7.
2) Step for attracting the mask

As shown in FIG. 20(b), the mask 22’ loaded above the substrate 7 is wholly pulled
downwards by the magnetic force generated by the magnetism generator 411 that is

powered by the power supply control circuit. As a result, the lower surface of the mask
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22' duplicates the upper surface of the substrate 7,

and the mask 22' is closely and wuniformy attached to
the substrate 7. Therefore, even though the substrate
7 is defornmed, a large gap will not occur between the
substrate 7 and the mask 22'. 3) Step for placing the

,Spl der ls eco, 5 The Ider ll.s B,
22 S P o AR e LB 0l TRl B! g%ﬁgsely and
than the nunber of the electrodes 71, are supplied t
uniforalyy gifeshed (fpf teesubstratp e’ naklrerofore, b@weasﬁhﬁggh fiae @ah»qtrate 7 is
supplying unit 24. The transfer device 27 is arranged
deformed, artangeegapt widk nat leecuribetvaes thesubstratg 7 and ¢he mask 22°.
substantially in a horizontal position to be in
cont act mﬁth the sol der balls B supplied to the upper

3) §88 orpfaﬁ t D&l ?Sqa]llg%the sé‘cg,ndseﬁf the transfer device

rizon respect to the upper
surface of the mask 22 The solder balls B are noved
by the transfer device 27, and then | oaded into the

Thesbldeobdl BEB, ayteféin ghse nudibler of e soRiek balls B lislatder (Haaske number
contact with the substrate 7. Therefore, the sol der

of th&bledtr&ies Il 28R Suppliddns thd @ﬁﬂe‘i‘ Q6kPFee 'oF thoag ot lﬂeusmg the ball

positioni ng openings 221 will not escape from

oS LRt 0 e IR0 450

2712%%658515%{{1@? 91 1tahaeﬁqﬂtﬁhepq S%kwlzzmi,{ﬁ %%gn%ggyv{nh tg]e tsgl%er balls B
enbodi nent of the present invention is described with

suppliedo t tace upperFyudiace ofgho mask 2%, and thewithe énansfemdevice 27 is
pl acenent device Id of the fourth enbodi nent and the

hori6ntall g cenved twitheresmeet to the apperhsurface of thenmbaslti222nThaselder balls
basi cally the same. For the placenent device | d of

B atdmoledi by ih&fragdern®iice 17 &ndithdrLloadé®E intd Ble\BeMidni@d openings

221. The mask 22’ is in close contact with the substrate 7. Therefore, the solder balls B

placed on the electrodes 71 through the positioning openings 221 will not escape from

the positioning openings.
4) Step for removing the mask from the substrate

The holder raising unit 29 is lowered, and then the mask 22’ is removed from the

substrate 7.
4. FOURTH EMBODIMENT
The fourth embodiment of the present invention is described with reference to FIGs.

21 to 23. In addition, the placement device 1d of the fourth embodiment and the
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fromthe placenent device 1 a of the first enbodi nment
are as follows. As shown in FIG 21(a), a substrate 7
with electrodes 71 where at |east a tenporal fixing
filmF with a low 5 adhesive force is fornmed thereon
Is prepared, the solder balls B are pl aced on the

elec odes? h h, t filmF, the

plaREL IS the FRp bR Bafcaill g Rind 1 m £ s
|ncreased by a deterioration portion of tenporal
fixing film and then the solder balls B are

Eg@thopRbénied leviced d oftife fduetheinthoidiéle sthé Hiffteidee between that
adhesive strength of the tenporal fixing filmF. In

froA @t Slh&ent B&iEETPOF B frét’éhﬂ)%dfdlén@’afe £30116%s.” 85 IRSlvi th FIG.

10 cover the entire upper surface of the substrate 7

21(213S tﬂ)%%tel fe]\}vl: isl glre éé‘(ée%)&l ‘?}E] nlng fa t%%éor%ﬁﬁ%ﬁé)ﬁthg%r ﬁﬁﬂ alow
adha%?@?rrgsle dt : Wén%nf}{elré&?elggggéa?g%é @étbahx' e pladed on the
TEMPORAL FI XI NG FI LM The tenporal fixing filmF

electroderot hihrqugeiba temparaklixise ddm Hdhe adi@sivetsirength of the temporal
electrodes 15 71 in a manner that the solder balls B

fixing Glm&tis ficrgaksd bpw detesomtion pottigh ofl témpdrhlefixang Gimadnd then the
force acts on the solder balls B placed on the

solded Bally Blage oty debi@ed bR the blecRSAEI M Dyt the adh@Sle strength of
described in FIG 13. Hovvever fromthe first step for

the @&ﬁﬁ&r'aloﬁkxﬂg fP}?FF a5 KddRioR thet 1‘%82 ?Pﬁﬁf’g‘s EEK FtaE’?r{) €v§ formed to

second ste l'acl ng the so

esi ve strengt e ral ,fixi.ng.ftdlinis
covfeliir e Shperair ?‘ﬁ% of éhfps?%ﬁttra@o { |aﬁg9hPWPHP|%FId5 3l)> or can be
adhered 20 to the mask or the solder balls B.
selecyigly fermed; op the uppq=rrﬁuFfaeeaﬂf the clestradesed - 1 Neh ﬁleﬁapa?rahﬁxmg
that is solidified at a certain condition to reduce
filmi arsl thelbemspioval fitingfilpn Heteriomting uhit eueadeseribedgedetailon or
pasting) at 47 another condition to increase its
adhesi ve strength. For exanple, organic materials such

| ected from any one of
4- 13251 yp opy I%{gﬁ pﬁL;;\il nyl chl ori de,

The temporal fixing film F temporally secures the solder balls B onto the electrodes
71 in a manner that the solder balls B are not simply moved even though a little external
force acts on the solder balls B placed on the substrate 7 after the step for removing the
mask described in FIG. 13. However, from the first step for positioning the mask 22 on
the substrate 7 to the second step for placing the solder balls B, a low adhesive strength
for the temporal fixing film is desired so that the temporal fixing film F is not adhered

to the mask 22 or the solder balls B.

The temporal fixing film F can be selected from a material that is solidified at a

certain condition to reduce its adhesive strength, and is liquefied (gelation or pasting) at
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pol ystyrene, polyam de, acetylcellul ose and pol yester,
or nmetal materials such as Hg, Ga, In, Sn, etc., can
be selected as the main material of the selected first
type tenporal 5 fixing film According to the first
type tenmporal fixing film for exanple a tenporal
anoligh ORI Eheasedsi BRI f Hepkflnd oa{é‘xgmﬁk'a TP Fifials such
with | ow adhe?l veness. Alternat ve t he teml)or al
as PARET n@f fESiin selemiedn fTomy anyqRae; Propyieng) swhganyl chloride,
formed in the foll ow ng way: mX| ng a tenporal fixing
polyshyrens, giolyemifie, sacptybystinlose ayd polyesiar, e, m@tnf)mawalsaaucbws Hg,
al cohol or nmethanol); coating the 10 m xture on the
Ga,dupoSi, rett. £can; beasetbctddeas the main ngtariabofthieseletteld \firstrtypartpmporal
In addition, it is nore desirable for the tenporal

fixihg >ﬂhﬁg A¢domlﬁg t® tHEHrsbyypetemphay aximpt gt Fot Bampleea temporal

surface in contact with the solder balls Bis

ﬁx1ﬁ% lrrLa‘?érfa'l ?Qv%ﬁn&@(ﬁ Fﬂ:ﬁ)rf'nt aS ﬁﬁﬁi G5 Suttrafe Bt 4 to Lf'og# Il temporal

as wat Oor varil ous organi c sol vent

net hanol C. ro liguid.mx
fixif Bt s WG S B B o g ety Bl sp el 5k T with tow
sel ected as_the 15 sel ected second type tenporal
adhesiyencss an @lsoabe fapeast in dee dell Q"Hégs‘é‘%)b nai¥igy e tesppeselafixing
fixing material, if the tenperature of the tenporal
matgfiali wigh marepdr sbiviest (yeitawoilt er vasious alsoheltqr metbanad)yonting the
fixing material is solidified to formthe tenporal
mixiturgionGhé ishbstratevd;tdnd thenvrehtiviigy therseBant by diyingyOIreaddition, it is
desirable for the tenmporal fixing filmF fornmed by the
moﬁb@éﬁaﬁgtfﬁpﬂﬁ fehpbrdl Hﬁmﬁ?‘ filAqe féﬁheﬁqﬂl ﬁfét aBU'vE ti‘nétﬁ'@ds that the

solder balls Bis soliditied to reduce
S t I
surfég%]ﬁntéo\ﬁ%c?fv{tﬁ% Jblqérfoafgjﬁt?{]éoﬁ‘id?q% r&{hcg ?% %d R% shJeH&h
pressure and prefer abI y within a range of room
tenperature (-10C to 50C), are selected as the second
Liyuyié, suehpowaterfdik iettgy orahgousbrganib golpemts,astsh hodlcohol methanol,
solidifying the 48 tenporal fixing material can be

etc.) OP1iGUTB HhiRehré inchudifgMtelsbove liurdkdi thé 9Blvent! carPb&LsdIadi&d as the

selected second type temporal fixing material. According to the second type temporal
fixing material, if the temperature of the temporal fixing material is below its melt
point, the temporal fixing material is solidified to form the temporal fixing film F with
low adhesiveness. It is more desirable for the temporal fixing film F formed by the
above methods that the surface in contact with the solder balls B is solidified to reduce

its adhesive strength.

If materials, which have a melting point equal to or larger than -100°C at atmospheric
pressure and preferably within a range of room temperature (-10°C to 50°C), are

selected as the second type temporal fixing material, the process for solidifying the
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whi ch have a boiling point | ess than the nelting point
of the solder balls B, such as dodecyl alcohol (nelt
point: 24'C, boiling point: 154'C), tetradecanol
(melting point: 38 C, boiling point: 289'C) or butyl
al cohol (melt point: 25.4'C, boiling poi nt: 83 C, 5
temgérﬁhflgln%g%gtgrlalt %gsﬁq?fmégé@\k et%(l.lié gq%\%lé St: ﬂ ?ﬁlditioré if materials
retl owe o form he connecti on bu Ther
whidy bate 53388&@5?9@ St 9P e LG BRI Shhe ShjosrrRaTs 8 s o
tenporal fixing filmF. For avoiding troubl es of
dodecyimldohgl (melt peinp F48C, boiking goirit! K4 Metetradecardl| (owlting point:
the solder balls B, it is preferred that the nmelting

8°@0b61hn%&mﬁlhezg9eep Bf Bt'ltyf al&bm (ﬂﬁttqrohﬁl 25.8°C, 1dili\Béint: 83°C),

han that of the sol der B. IS preferred t hat
I
are géigctécﬁlﬁgn)o{e%psgél )ﬁ'x 1{'16 ; e Owlfﬁﬂéougﬁné] g@gp@g&l tgé; ?lger balls

e flux _co onent 1 revents,the_sol de balls B
B aaﬁaaeﬁ%eifoe&% A cw#eﬁqb&mpaat ThFSfolfqt jeangbrocdss Is ot
superior in functions of wettability and reduction
reqyitnd for emnving hatenappreldfedng Bimfhe el ectrodes 71. The
flux 15 conponent is, for exanple, rosin or addition
Wi th characteristic sim'Iar to rosin. Accordingto

]%J?eavgfdﬂp r@'llblg st ﬁgm{\)lﬂl | ng %Hﬁ? lfrkﬂn tFelggf?feaxleﬂowmg the

I XI ng er a con ux conponen

nce. of con Lon failure be
soldig s B ivis BoefF3ed firt chomisfing, eiic . 8F ‘Babaiah fringsmpferil is
and voids occurred within the connection bunp can
lowgy than that eftheseldsebrllsIy 4- 2 TEMPORAL FI XI NG FI LM
DETERI ORATING UNIT The tenporal fixing film
deteriorating unit is used to thermally, nechanically

ItO ’Is gs R &Y tl‘?eeie‘?ﬁﬁ o?ﬁlggﬁeghﬁlrﬁ HRH A ﬁgﬁ%ﬁsﬂ ? fiLL)J Bdriponent.

to increase t ive strengt
Dutilrfgenﬁporﬁ ?&{nélr@gtgf I ﬁl‘f: L{ﬁhste eth% fi§ Cxecr:r(Frrrﬁt)on%rextv ll) preven s ?he solder

balls B and the electrodes 71 from oxidation, and 2) is superior in functions of

wettability and reduction for cleaning the surfaces of the electrodes 71. The flux
component is, for example, rosin or addition with characteristic similar to rosin.
According to the temporal fixing film F formed by the temporal fixing material
containing the flux component, occurrence of connection failure between the connection
bump and the electrode can be suppressed, and voids occurred within the connection

bump can also be suppressed.

4-2 TEMPORAL FIXING FILM DETERIORATING UNIT

The temporal fixing film deteriorating unit is used to thermally, mechanically or

chemically deteriorate the temporal fixing film F, so as to increase the adhesive strength
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tenporal fixing deteriorating unit is assenbled into
the placenent unit 2. The tenporal fixing film
deteriorating unit 25a as shown in FIG 23(a) is
arranged to be in contact with the top of the sol der
balls B filled into the positioning openings 221, 5 in

ich eas urf.ace that . ct with.th
of (4|t fTEE B i nECmad vid 4 BATROFRRD HbedisbalR. e
fixing f|In1deter|orat|n uni t 25a, for exanple not
temaﬂqayﬁalns|d§w@9ra§1ﬁa¢léa lwat:mhlgd éntethsplasement paifded i n
one surface of a bl ock base substance, but also can
be arranged to be freely raised or |owered by a

Trh@'téhnggﬁluﬁ‘ilhg GhH HateRidrARg@inft 264 lak BR8N in BICE 2B(H19¥Panged to

so t hat t e heatlng el ement 1s opposite
n
be iydphPF PR foccon ol ho o BAREECRUA il Hokfouing qpsaipes 221
contact wth. Throu h th ol d t he
in Waigh o ahlepscsona Rrfaehat ds m por} i‘ﬁj ity fhepsofder %@h%%vseaefﬁt?syheat

of areas in contact with the solder balls B.
Regprding thertemperab fixiagddmadetariogating unit 23% foriexample; et only a plate-
(i.e., liquefaction) and the adhesive strength of the
shapeahipeatiap efanxennds dirdnpediis onacudasedt a blocKibase substance, but also
configuration of the tenporal fixing film

candﬁtaefahgé@fol BeOrebly taiskdarilGwael blyiaFalsatk Wikt (shéldhs aait Bflinder,
drawi ng, a variety of configuration can be sel ected.

etc. f%od%’iﬁ@}ﬁ' 22%0 WW{} }béfﬂ?g Elt@me?ﬂ?’ig %}) éﬁ"é%‘ H{et}gask 22.

ckness o t’he nas nner an t I anet er
of the solder ball B, the surface 251 of the tenporal
fixing filmdeteriorating unit 25a in contact with
Thedempbmib fixbreg fikn Beteeinrabieg pingtrira. hdats the diotdeoballsvBethat are in
the thickness of the 20 nmask 22 is thicker than the

contlicB WRthe ITibugNdeSseldée balkaB! tHa, heaf ffelts ShePiefpdf? fixing film F in
corresponding to the p05|t|on|ng openi ngs 221 can be

f e n
o083 O D BTV i
film ﬁtme rrnle (< E 91qu actlong and &ﬁ%g’l%e atrength of the temporal fixing film

is increased.

The configuration of the temporal fixing film deteriorating unit 25a is not limited to
that in the drawing, a variety of configuration can be selected. For example, as shown
in FIG. 23(a), when the thickness of the mask 22 is thinner than the diameter of the
solder ball B, the surface 251 of the temporal fixing film deteriorating unit 25a in
contact with the solder balls B can be planar. In addition, when the thickness of the
mask 22 is thicker than the diameter of the solder ball B, protrusions 252 corresponding
to the positioning openings 221can be formed to insert into the positioning openings

221.
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el ectron beam (such as | aser) for respectively heating
the solder balls B can be also selected as the
tenporal fixing filmdeteriorating unit. A tenporal
fixing filmdeteriorating unit for previously heating
the solder balls B 5 before bei ng transported to the

posi ti ani S 22 0 se
SR e, R f PGt FRBe ﬁﬁrln&estﬁmrrr ifi bR§ 38 dhitGages on
ball s B heated by the tenp fixi
cleciap drBr o g Iz fgr éesar:%re/@@ Brrtmséﬂerse@rﬂ%alé@mn be also
the tenporal fixing filmF in the vicinity of areas
selettied s thegemporebhixiag tfilmi deteriorasingoingter bal ls B nelts, and
t he adhesive strength of the tenporal fixing filmF
Is increased. 10 A tenporal fixi ng filmdeteriorating

hea rea cont.ak-ni n r ty O
Ao Bt e B SPRin A, By sl YyeOSodgr bats B
can pe al so ected as, the tenpor fix
bef%tb@mgor%rtspﬂ@e{m the mrglq*@wpevearnasaia Ingps by %So selected s the
deteriorating unit, for exa can be constructed
tempgrak ﬁémgafélna%eﬁeﬁpraanedmﬁeaifé e splder belis Bdeategiesh the temporal
sel ecting such tenporal fixing filmdeteriorating

fiximpfitm detedoratiag un apr plheadad the skdctrodad/ 1t thel temipoxhé fiming film F
base 15 substance having a thermal conductivity | ower

in tﬁJIﬂanitp of aRhédat Adlih cBita@Qvitthib sbider bR aehk, dnidthé 8dhesive
I m F under the nmask 22 is heated, nelted, but not

stre{i‘gtﬂ%?r a|tE@P6£Fﬁ g:?irlr]gl?erspﬁcréﬂg&“ in FIG 23( c), a

X|ng terrorating unit 25c, which is
arranged to be in contact with the tops of the sol der
balls B filled in the positioning 20 openings 221 so
Aaenporgirfessg file detdriveatingaldits foB heatitg areps eolgtipimg mpthrality of
pressure, can be also selected as the tenporal fixing

soldet baNLigN&T irpﬂh@tpoﬂlﬂoﬁiﬁgtopehlﬂgﬁgﬂl tarDBe alsdstRaEd @b the temporal
pressing the solder balls B by directly contacting

Gibrafidb it B A%k Hi*ddididrat t g I
ﬁxn&%tﬁ lellﬁraclg%at {aﬁgkunlltt Tg% g&qg k ?s (%h%%nst rrucr{Ee Of exampie,
canvbebcoantsg'uctgr? b%/oslug: asbaarllI {nsfrared & din 9ddition, when selecting such
temporal fixing film deteriorating unit, the mask is preferably selected to include a base
substance having a thermal conductivity lower than the solder ball B, so that the

temporal fixing film F under the mask 22 is heated, melted, but not adhered to the mask

22.

As shown in FIG. 23(c), a temporal fixing film deteriorating unit 25c, which is
arranged to be in contact with the tops of the solder balls B filled in the positioning
openings 221 so as to press the solder balls B with a predetermined pressure, can be also
selected as the temporal fixing film deteriorating unit. In addition, instead of pressing

the solder balls B by directly contacting the solder balls B, the temporal fixing film
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to the tenporal fixing filmdeteriorating unit 25c, by
using the pressing force or the vibrational force
propagati ng through the solder balls B, the adhesive
strength of the tenporal fixing filmF in the

Vi Ci nity of areas that are in contact with the sol der

det%%}rllt?n un1 ﬁic’c J:arﬁct; ﬁg%gms-trrlﬂgtﬂ&? Iflé g(olgeq ba'lls 'ﬁ Accordmg

|ng un Ct ve |ncr €asl

%he adhei%ve S H&g of, the,t Eral fil F in
TeAbonaS e RSB PR eApea Y SSingeiF i ?Saglg roe or the
quid. Nanely, the surface part of the te
VIbwarlsm% fore| RrPpagating ﬁlarﬁuelarhwsoléﬁssttaﬂlé;}%dhwdh%evepﬁee@gﬂhgf the
force or vibration due to the operation of the
temiperap fixalg filinxF my thef vitimty of ereanthat aregn wnntact2®ith the solder balls B
Accordingly, the liquid therein | eaks out, and the

is ilHOREd.V The 1&n;&ir£leﬁbﬁh€ fih debegiokfingamdd 25¢ i¥ ieffEctivd for moréasing
i ncreased. A tenpora f|X|ngf|Imdeter|orat|ng unit

the %él?esf\@rstt‘é %ﬁ'o‘f‘ @te sollﬁzmrg %lﬂ-r F t\)ﬂ#ﬁheﬁs %urface is solidified and

rcunf erence o ore
22
the 1résa({ési 8u1 Wﬁ\f amely, %le{l)sur atgclﬁ,gglfgg n heQe lggﬁ}ug Jﬁl% d5 me gheanally

t he adhesive strenth of .th oral fixi filmF
desayedopsethe PEessingi ALt oavebféﬂ%ﬁwogﬁe PPSiefign ﬁg rtprgporal fixing

form ng 15 the tenporal fixing filmF. Accordl ng to
film Aeferiensping bnit 25| Agwfdmi)d élnfeﬁqw;d dhereig leakistout,tand the adhesive

sol der balls in which outer circunferences have been
strengihtof dhedetripotadh éixopnfilonk is intreasedi ncr easi ng t he adhesi ve

strength of the tenmporal fixing filmF are placed on

the electrodes 71; and thus the adhesive strength of

t he tenigfor,alcff X|n filmeF |r} e V|C|n|tg of area

A FRIPOIF oY AR SRy SEEFIORTRE G 236 HekeFoRlRE| S Campanent 10 the outer
_increased. 20 4-3 OPERATI ON OF PLACEMENT DEVICE 1 d .
circppderspes eff thersolsier balds beforecbring irenspgripd de Hrrepasitipning epenings

d is described. 1) Step for positioning the mask (the
221f candte ssleefell, WRerdm thé componenHsGise® Rirancreddive tha afh&ve srength

positioned over the substrate 7 where a | ower

of the temporal fixing film F selected according to the temporal fixing material forming

the temporal fixing film F. According to the temporal fixing film deteriorating unit, the
solder balls in which outer circumferences have been coated with the component for
increasing the adhesive strength of the temporal fixing film F are placed on the
electrodes 71; and thus the adhesive strength of the temporal fixing film F in the vicinity

of areas that are in contact with the solder balls B is increased.

4-3 OPERATION OF PLACEMENT DEVICE 1d

The operation of the aforementioned placement device 1d is described.

1) Step for positioning the mask (the first step)
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adhesive tenporal fixing filmF is formed on the

el ectrodes 71. 2) Step for placing the solder balls
(the second step) The solder balls B are supplied to
t he upper surface of the mask 22. The solder balls 5
supplied to the mask 11 are noved by the transfer

evi ce nsfe he sol .der B.t
As SR i 2 e T A8 sRRLO8E i i safelf where a lower
pl.aced ontaq the electrodes 71 via the tenmporal fixing
adhﬁswqﬁempora& fixing filpoki 1s foaedson therelestiodes H-are pl aced by
the transfer device 27 according to the placenent
device of the fourth enbodi nent, but can be al so

2) Sg%@@gglag%ﬁg?ﬁi&?&ér%@ﬁg@?é“cbﬁéi”sdebj<e t he pl acenent

ITth odi nent, ‘or by 10 other
nmet hods. 3) Step for tenporally fixing the sol der
balls (the third step) As shown in FIG 22(b), the
The spldenballsiB aregupplied tddhenpper avifagg afthe m28k22.s Thesolder balls
contact wth the tops of the solder balls that are

supplicieftre frask 1 D atev@opsishyt thentangfep fevite Y ta2Bdnsf&ahe ssldérballs
heat the solder balls B. The tenporal fixing filmF in

B td ﬁ'l% \’)kl‘ﬁbﬂi F%p@ﬁm@i 25 THedolddrDallP Bl die pRBERGHL0 A Qeétﬁ?des 71
s Bis nmelted by the heat delivered through

via Méeter?l qu?ﬁxffaﬁldl BIn thﬁﬁ t%r{] ?lééa&h(?e?'b\éﬁs B dr Egatcgd bg the transfer

I'ncre sed der are tenpora

devg%@ghagzgq)]rtdleq 0 gﬂp{alpéhg Id]:c{.'ljicg1 og ggqult%ggﬁtehg)?)d?%g&sbut can be also
nporal fixation of the solder balls Bis stronger if
plaqeﬁéwySaoqua@@n marhagism lkethsplacementdayicenfdhs fifh smbadipgeak or by
heating the solder balls B. 20 The tenporal fixing
othdrithethaldst eri orating unit 25a is detached fromthe
sol der balls B. Afterwards, although the nelted
tenporal fixing filmF is cooled and solidified, the

3) St estnrally ik B soMfet oS fnd SIBRBY ¥ oracned by

exter naI forces.

As shown in FIG. 22(b), the temporal fixing film deteriorating unit 25a is in contact
with the tops of the solder balls that are transferred to the positioning openings 221, so
as to heat the solder balls B. The temporal fixing film F in the vicinity of areas that are
in contact with the solder balls B is melted by the heat delivered through the solder balls
B, and the adhesive strength is increased. The solder balls B are temporally secured by
the temporal fixing film F due to the adhesive strength. In addition, it is desired that the
temporal fixation of the solder balls B is stronger if the solder balls B are pressurized

and vibrated when heating the solder balls B.

The temporal fixing film deteriorating unit 25a is detached from the solder balls B.

Afterwards, although the melted temporal fixing film F is cooled and solidified, the
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5. FI FTH EMBODI MENT The fifth enbodi nent of the
present invention is described with reference to FIGs.
1 5 and 24-25. Regarding the placenent device 1 e of
the fifth enbodi ment, the differences between that
fromthe placenent device 1 a of the first enbodi nment

o Bk USR8 R k8 PSSR S o o

E trodes ﬁon whi ch at |east a | ower adheswe

detac ?FﬁW%\’fe‘F‘F‘& CHSfilmis forned, having a tenporal 10
fixing filmdeteriorating unit for increasing the
adhesive strength of the tenporal fixing film and as

5 FRETTMVEMBODIGENE, having a suction head 51 as the
arrangenent nenber using a suction nethod. In

addition, the tenporal fixing filmand the tenporal

fixing fllmdeterloratlng unit are basically the sane

Thg fifthgaebagimenteofitlariprepent isation i desertid with sefereage to FIGs. 1

detail descriptions are omtted. 15 5-1 PLACEMENT
andDEMISCE As shown in FIG 1, the placenent device 1 e

has a placenent unit 5. 5-2 PLACEMENT UNIT As shown

in FIG 24, the pI acement unit 5 conprises a suction

acont er 52 d te ral fil
S R len A e o e
an 20 arrangerrent menber, and has_a suction unit 511
thatrfggm gl plassungny dgvise i 2 oh thegfishemberdiment a8 thesanae ¢ those of the
according to the pattern of the electrodes 71. The
placcorentdeice bPofths famrthuppbodioeanipngpating aissbststeihdong electrodes
receiving a plurality of solder balls B. The suction

on WERH &b ledsSa dower adhedivd ediyporalt fixiap filmt i€ rfofheds hacig altkehporal
Thr oughhol e-li ke positioning suction units 511

fixifr® filrft %gf%ﬁgfa'ﬁggﬁgﬂlttf&em&%taglﬁé heP{dnktiFe strength of the temporal fixing

film, and as shown in FIG. 24, having a suction head 51 as the arrangement member
using a suction method. In addition, the temporal fixing film and the temporal fixing
film deteriorating unit are basically the same as those of the fourth embodiment, and

thus their detail descriptions are omitted.
5-1 PLACEMENT DEVICE
As shown in FIG. 1, the placement device 1e has a placement unit 5.

5-2 PLACEMENT UNIT

As shown in FIG. 24, the placement unit 5 comprises a suction head 51, a container
52 and a temporal fixing film deteriorating unit (not shown). The suction head 51 is an

arrangement member, and has a suction unit 511 for detachably positioning the solder
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5 electrodes 71 are forned on the | ower surface of the
suction head 51. The positioning suction unit 5 11 is
formed small er than the di aneter of the solder ball B
so as to be able to suck the solder ball B. A
negative pressure generating unit (not shomn) 'S

copnected .to th suc ,on ccor t he
bal§ 3 AR 1 o' e Bt IR ERREIGF - R AT vl upper
the positioning suction unlts 511 because a negative
OpEpNgHY a%Uﬁeg toyaresiwng @ phyrakityof spldgebpllsifie pressure
generating unit. The solder balls B wll be detached
fromthe positioning suction units 511 by turning off

ThESuatRBatehd $1 W@&ﬁ%r?bod itR Hﬂdt&ﬂaﬂgy@é’e Sfhe 1 S

constructed to nove alo an up- and
| eft-and-right or front- and rear dlrectlon W th
respect to the paper by a noving unit (not shown), so
Throwghthoteniikes ppsitioning|suctiad wnitsud11 igpriesgonding td dhe pattern of the
suction units 511 are positioned according to the
electloded 7 baesformdd od thebloweORRAel DhbudtoAGRMEST. DhYIpokitibning
e The operation of the aforenmentioned placenent device

sucﬂlor?uﬂu?S Ijleﬁ%r‘n%dsmallﬁ thah @k Jl%eﬂépéf t‘hb QBIdBLbAINS, s%%ttb 88 able
head (the first step The sol der balls B received in

to sha?%h%%g&%} Q%SBS f@ Wéa%% IEF sﬁrg%(:ffé)rgﬁ 41181{1{8 G‘%tt ?%(%[ﬂﬂ 8orgfcted
to i SRR et Sl OSTaHHERA GPTERPB ROt b 4oi0las s B are sucked

corresponding to the 55 electrodes 71. 2) Step for

by ﬁleaquﬁ@nmseS@Bp@ apnitp Jl i because aspgsHMe Prespyre Tih CBYRIgE dY the
balls 4 are separated fromthe positioning suction

negativet preSdfre gendrating plitac dthe solderhkallsl Bewilb desdétacheit fiom the
the | ow adhesive tenporal fixing filmF. 5 3) Step for

positiNRY d@lion (hild 510 Byh@insag dﬁrthbaéga%wéq:t’&sﬁﬂel Mhe Shéion H¥ad 51
shown in FIG 25, the tenporal fixing filmF is nelted

is cB¥stiudfed'ts MRVeHlord & Bi%tahd-Bn, lefi-and-right or front-and-rear direction

with respect to the paper by a moving unit (not shown), so that the solder balls B drawn

by the positioning suction units 511 are positioned according to the electrodes 71.
5-3 OPERATION OF PLACEMENT DEVICE le

The operation of the aforementioned placement device 1e is described.
1) Step for positioning the suction head (the first step)

The solder balls B received in the container are drawn by the positioning suction unit
211. As shown in FIG. 25(a), the suction head 51 is positioned in a manner that the

solder balls B drawn by the positioning suction units 511 are corresponding to the
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deteriorating unit to increase the adhesive strength

of the tenporal fixing filmF, so as to tenporally

secure the solder balls B. 6. SIXTH EMBODI MENT 10 The

si xth enbodi nent of the present invention is described

with reference to FIGs. 26-28. As shown in FIG 26,
de&gﬁapbpcenent device 1' conprises a placenent unit 2

tenporal fixing filmformng unit 6. The

pl acement unit 2 is basically the sanme as the

pl acenment unit 2 of the placenent device | d of the
2) Stepufor plaeimpattie seder, balis ¢hhascoad ktep) enporal fixing film

deteriorating unit 25. The tenporal fixing film

formng unit 6 is arranged at the upstream side of

h I t 2, .The t t at
T@*ﬁfﬁgﬁeiﬁaﬁrefn GRS B L BERARIRE RSHGR LRIt 5| b an agp placed
nit 6 and the acenent unit 2 can be perforned
on ﬁhﬁﬁlfstm@es TAIWish ﬁ@ﬂwt@ﬂbesuép tempaegb xingtilenF.uni t C can

be set between the tenporal fixing filmformng unit
6 and the placenent unit 2 as shown, to 20

- ot by using the
3 ??%ﬁbigé‘ﬁ?‘*a‘% %E;‘%S{?@@d%@%%ﬁéﬁ}%&z FI XI NG FI LM
FORM NG UNIT The tenporal fixing formng unit 6 is
used to forma | ow adhesive tenporal fixing filmF on
Asrshowingn FIGJ2Ss thkltemphel fiampdilal F is melteyl By thetémparal fixing film
formed by using the aforenmentioned tenporal fixing

detdrivratingainit thscrome igradhesivé stidigtof the tdneieslrfdling filth FYsdas to
filmF is not particularly limted, but for exanple,

temgg,ea %g&ggg{esgl&kpg dB/ mF can be fornmed by using the

'ary tenpora |X|ngf|Imformng unit 6 as shown
in FIG 27. The tenporal fixing filmformng unit 6 as
shown in FIG 27 is used to apply and

6. SIXTH EMBODIMENT

The sixth embodiment of the present invention is described with reference to FIGs.

26-28.

As shown in FIG. 26, the placement device 1’ comprises a placement unit 2 and a
temporal fixing film forming unit 6. The placement unit 2 is basically the same as the
placement unit 2 of the placement device 1d of the fourth embodiment, and has a
temporal fixing film deteriorating unit 25. The temporal fixing film forming unit 6 is
arranged at the upstream side of the placement unit 2. The transportation of the
substrate 7 between the temporal fixing film forming unit 6 and the placement unit 2
can be performed manually. Alternatively, a transportation unit C can be set between
the temporal fixing film forming unit 6 and the placement unit 2 as shown, to

mechanically transport the substrate 7 by using the transportation unit C.
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di spose any one of the second types tenporal fixing
material, i.e., the liquid tenporal 10 fixing materi al
in which the original adhesive strength is high, onto
the el ectrodes 71. Then, the disposed tenporal fixing
material is solidified to formthe | ow adhesive

ral fixing film
6- lﬁ'ﬁm‘b‘&rﬁlm% @Fmﬁgﬁ%‘lﬁ%b%oa) conprises a
di spensing unit 61 capable of noving laterally over
the upper surface to be in contact with the front 15

Th8 Gemp¥i8Iofiging Foinding Ritt & f§oered | to ffovnh Adow-ddNeios Baniybral fixing
unit 6a, a paste-like tenmporal fixing material F is

filmS Fp&{ iR ete@tr&l&% PP efheS t-érrﬁﬁi)?zﬁ fking hﬁn?‘ 5! fhRd 7by %E‘ﬂg the

the supplied tenporal fixing matérial F is spread

{ I
afor%:&%nt%n%ﬁ%\fﬁé&gl rmﬂgﬁlgzisltertl@ k;léll%urﬁtletbbﬁr?}?r fogtglr fgetgp %r@;')oral fixing
ated as t S e. The a
floy 13 gt ey Tgueds Biblef saagipied B letmosst Rl F gan be
aresult, the | ovv-adhe3| ve 20 tenporal fixing filmF
formeg by psing therprenplarydeaporel fixing film formingrung Gus shogm in FIG.
shown in FIG 26(b) conprises a printing nmask 62
27.havi ng t hroughhol es 63 corresponding to the el ectrodes
71, and a dispenser 61 57 capable of noving laterally
over the upper surface to be in contact with the front

nd. Accardi to the te oral fixi irl,mformn
i ey B faind e hEk O Showrip it gy %sﬂ% greply and
t he throughholes 63 correspond_to the el ectrodes
dispgse) apy, ang 8k the. secondotypeissnporali fixing gateriabr iy a) the qugld temporal
supplied to the upper surface of the mask 32. The 5
fixing npatarial irf whichgheratiginahhdifesivieastrength dsi bjghi, edtot the tehastrodes 71.
upper surface is spread and coated by the dispensing

ThedDiHe Bikposed tefh lpbfal i Mérﬁﬁtiis wolifified ot RAAOAl low adhesive
f|X|ng material onto t el ectrodes 71. The printed

t@ng&ﬁpgﬁﬁ§fﬁ 4tng naterlal f is heated or cooled to

a result, the | ow adhesive tenporal
fixing filmF is formed on the el ectrodes 71.

The temporal fixing film forming unit 6a shown in FIG. 26(a) comprises a dispensing
unit 61 capable of moving laterally over the upper surface to be in contact with the front
end. According to the temporal fixing film forming unit 6a, a paste-like temporal fixing
material F is supplied to the upper surface of the substrate 7, and the supplied temporal
fixing material F is spread by the dispensing unit 61. At this time, the temporal fixing
material f has to be uniformly spread and coated as thin as possible. The applied
temporal fixing material 6a is heated or cooled to solidify. As a result, the low-adhesive

temporal fixing film F is formed.

The temporal fixing film forming unit 6b shown in FIG. 26(b) comprises a printing

mask 62 having throughholes 63 corresponding to the electrodes 71, and a dispenser 61
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The tenporal fixing filmformng unit 6¢c shown in FIG
26(c) conprises a syringe 10 applying unit 65 for
appl yi ng the paste-like tenmporal fixing naterial f
fromits lower end. The applying unit 65 is
constructed to be able to nove above the substrate 7

o B L AR ARl o e o
to be itioned t.h r ct to the Iectrodes 71.

AccREing ¢ et tsmpae! V\flé’ﬁﬁ%rfipP f POming i ob. s PrRng Apgsk 32 is
6c, the applying unit 65 is positioned over the

posisioaed 5@ thet thel threughheles 3 tcomes®nd dopthe alecttodes 7, and the paste-
material f is injected and applied onto the el ectrodes

likeAgmpdtaé fixpry mewrial Bripeumlietl itxithe uppdrantfate 6f the deaskt 821 The
or cooled to solidify. As a result, the | ow adhesive

temp&AP Akl rhatdhidl T thad lmsEIi;mfedft@ rmdp;ma stiiffcesik @pfch @ URS czéted by
he tenporal fixing fil'mformng unit 6d shown in FIG

the lalgggt?s ot b? alﬁ'mtys'efegtwéf 'tl# &ﬁtgfm?el[ltﬂsﬁ+%ﬁ{a:té}%}]ghﬁ) the

errpor a materi a

h N S const.r |l e t.0.
elec]rfrg@%szplbaﬁﬁ ﬁqu&gi it e fegted s oiihioralifiey. As
nd- r ght / up-and-down direction with respect to
a rettﬁ agvra A@Eemmgaltfem& flan F dsfosmsd on thg ¢lectrodesy 1.
formng unit 6d, the applying unit 66 noves laterally
al ong the front - and rear or left-and-right direction

Tﬂ@%ﬁﬁ 5rgleﬁ ‘ﬂgsﬁlﬁ?f §Iﬁt @\5 %&Vﬁnﬂlt 5 g&ttq @&H})Msésa syringe

rrpor al “f1xi ng erl a
el éé?és o5l %'g%sss HRETRRD Sl ol o i e tower
endg °F EtaP i Vu(?litt%ép %% e{:felmrzn&':@z'ﬂ%hg’e %e%rt]@’ce Balong

The oper ati on of the above pl acenent device 1' is

the festcandosar / leftyandtright { up-anddawnglinepiéon with sespectftd thepaper, and
filmH gh adhesive and liquid tenporal fixing nmateri al

to be positiomddywittprdspeet taathe etbicapdset] . ccording to the temporal fixing film

forming unit 6¢, the applying unit 65 is positioned over the electrodes 71, and then the
temporal fixing material f is injected and applied onto the electrodes 71. The applied
temporal fixing material f is heated or cooled to solidify. As a result, the low-adhesive

temporal fixing film F is formed on the electrodes 71.

The temporal fixing film forming unit 6d shown in FIG. 26(d) comprises an applying
unit 66 for injecting the liquid temporal fixing material f from its lower end. The
applying unit 66 is constructed to be able to move above the substrate 7 along the front-
and-rear / left-and-right / up-and-down direction with respect to the paper. According to
the temporal fixing film forming unit 6d, the applying unit 66 moves laterally along the

front-and-rear or left-and-right direction above the substrate 7, so as to inject and apply
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the substrate 7, the di sposed tenporal fixing nmateri al
is solidified, and a | ow adhesive tenporal fixing
filmF is formed on the el ectrodes 71 as shown in FIG
28(a). 10 2) Step for positioning the mask (the first
step) As shown in FIG 28(b), the mask 22 is

d abov b
the %]%ﬁ)lc?t I g'na(g%g %‘f?e@& E% 3p %géti{%tsﬁgst&t) 27y :’@1[? aﬁngnsdp éeﬁn;hor%l fixing
matgfa 5 hesie 6 copleiaispUly. o Pa <SG Fciomon VG el fixing

surface of the mask 22. The solder balls 15 B are
filmibisdarmgd emthe elegiedesi’ldevi ce 27 and then transported

to the positioning openings 221. The solder balls Bis

further placed on the electrodes 71 via the tenporal

nporal ly fixing the
6- ZHPF)EHQ?H@* P?@%&MD?S{%%F%% As shown in FIG
28(c), the tenporal fixing filmF is nelted by the
tenporal fixing filmdeteriorating unit 25a, so as to
The operatiort dthe diegi placeaienedwytide 16fis déseribehporal fi xi ng
filmF and thus to tenporally secure the solder balls
B. 6-3 EXAWPLES 5 Exanples of the fourth and the sixth

ments_ are descti.be 1) Exanple 1 The exanple
I)St@ tgé ‘%@eﬁ?nlﬂfgﬁlr%“{‘%ghﬁener al ly-used paste-like
rosin flux as the tenporal fixing material. In
addition, resin or water soluble materials can be al so

Hige the@ﬁletalﬂﬁ lfqhi&(ten%rﬁ%x%@ﬂﬁtdn@l fs! theinly 4plled dnldedisposed on

tenporal fixing materi al Is applied wmth a thickness
the gllibstrg'tkl?:o}J e 812‘;%3%1 _f_%;ﬂ'lﬁ(%rgfrﬁkﬁgsmét@ialtlg sél?d’iﬁ&ﬁl ani%Mow-adhesive
ometer . e tenmporal TiIxing

temporal fixing film F is formed on the electrodes 71 as shown in FIG. 28(a).

2) Step for positioning the mask (the first step)

As shown in FIG. 28(b), the mask 22 is positioned above the substrate 7, so that the

electrodes 71 correspond to the positioning openings 221.

3) Step for placing the solder balls (the second step)

The solder balls B are supplied to the upper surface of the mask 22. The solder balls
B are moved by the transfer device 27 and then transported to the positioning openings
221. The solder balls B is further placed on the electrodes 71 via the temporal fixing

filmF.

4) Step for temporally fixing the solder balls (the third step)

59



10

15

20

material is heated by 120C warm air for 30 seconds,
the sol vent conponent of the tenporal fixing materi al
f is evaporated. The surface of the tenporal fixing
material f is dried in a manner that the tenpora
fixing materi al is not adhered on the mask 22 or 15

f

t he sol.d balls B, . and then a.] ow.adhesi.ye tenporal .

ASIRORG 8 £ 2R efiara S i ¥ R i b TRt ixine

mask 22 is positioned so that the positiqni openi ngs .
filmxgeferiosptingsipiheda & ehio Terayer Hiscrdbiesiye stagngth piethe Srapgeal fixing

balls are transferred into the openings 221. The
filmt e angbthas tof espatpllyiseenrel tesroldsr halis¥y. unit 25a wi |l |

create heat with a tenperature equal to or |arger

than the nelting point of the tenporal fixing material

90C). As shown in FIG 28(c), the tenpora

6-3 &%@ELFSI m deteriorating unit 25a is 60 instantly in

contact with the solder balls Bto nelt the tenpora

fixing filmF, so that the solder balls B are

Ekamiples af the fomthuaetihe 2ixtixabpdiments Bredsrabgd. e i s

described by using liquid rosin flux diluted by high

volatile IPA as 5 the tenporal fixing material f.

Sim|ar to the exanple 1, the tenporal fixing filmF
DE&WWELE& According to the tenporal fixing materi al

f, the tenporal fixing material f is dried nore

qui ckly since the I1PAis highly volatile, and thus

T‘Ihﬁ eexglgxgilé?fsa&esfzﬂiﬁgdnﬂy fubinB the @RRerBRy-8bddepdstecBke/ rdsii 'ﬁltﬂ a8 the

I on, ﬁl nce | PA"evaporat es and di sappears, e
thi - P fi _
rrnblaf BRI Ak RS i of Wil bl Bl Re el Be el acd

na{leri al . For exanple, when a thin tenporal fixing
asth§ flY%-F i s required, the IPA ratio can be increased.

Thereafter, the solder balls are tenporally fixed as

described in exanple 1. 3) Exanple 3

As shown in FIG. 27(a), the temporal fixing material f is applied with a thickness of
about several micrometers (um) to several ten micrometers (um). The temporal fixing
material is heated by 120°C warm air for 30 seconds, the solvent component of the
temporal fixing material f is evaporated. The surface of the temporal fixing material f is

dried in a manner that the temporal fixing material f is not adhered on the mask 22 or

the solder balls B, and then a low-adhesive temporal fixing film F is formed.

As shown in FIG. 28(b), the mask 22 is positioned so that the positioning openings
221 correspond to the electrodes 71, and the solder balls are transferred into the
openings 221. The temporal fixing film deteriorating unit 25a will create heat with a
temperature equal to or larger than the melting point of the temporal fixing material (60

to 90°C). As shown in FIG. 28(c), the temporal fixing film deteriorating unit 25a is
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The exanpl e is described using dodecyl alcohol with a
melting point of 24C as the 15 solvent and using the
diluted rosin flux as the tenporal fixing material.
Butyl al cohol (nelt point:25C) and tetra decyl al cohol
(nmelt point:38C), etc. can be al so used as the

vent exanpl the
mStP‘i“LX Wgcoﬁﬁ‘f’bwdé\ah? Sq?‘%"rg ééﬂ “t"gt ﬁéeml&r gg’”@i L5 that the
The tenporal fixing materl al is cool ed, and then the
soldes hpldy Blare tesapaggllyiseerred i s for ned. When the tenpor al
fixing material conprise only the flux, since its nelt
61 point is -40C lower than the roomtenperature, it
icult to cool and solidify using general
2)%’%3@%% nmet hods. However, according to the above
tenporal fixing material f, since the tenporal fixing
material f is diluted by the dodecyl alcohol that is
Thelexdmplecid describizd @y usivez Hodd aypdin dluxadibited By &ighi ehldtiledPA as
in a manner that the flux is contained inside if the 5

thetmﬁlqimﬁ%]iﬂafwianﬂt erial is cooled belowthe nelting
poi nt of the dodecyl alcohol. Thus, a | ow adhesive

tenporal fixing filmis formed. The cooling process
continues to maintain the adhesive strength, of th

SipHpotoathe exampley |5 the demponah fixmg iy & issfopmeds Acsoqdmg to the

exanple 1, the solder balls B are transferred to the
temposal fikingi magemiefnthngsnnml fixing material € mpdrical mébiexjuigkly sinpe the
deteriorating unit 25a 10 generates heat to a

[P A B Mgl R olaglehaghthios tH%&Bmth@l fiRingifligh P oAMbe effectively formed. In
tenporal fixing material f and is instantly in

addftlﬁi)glit, ﬁng&e mA @v&é&l?agésonir@tedé%éibgla?tt e tlﬁ%kr%%{afl %‘E %%xhﬁFﬁ’Pﬁﬁhg film
o< R LA O PR e, e
a thm trrﬁm%ro?a{l ﬁfx%ri(gl f?lgn 1!' ?s r@%ﬁﬁe& %e IfPA ratio can be increased.

Thereafter, the solder balls are temporally fixed as described in example 1.
3) Example 3

The example is described using dodecyl alcohol with a melting point of 24°C as the
solvent and using the diluted rosin flux as the temporal fixing material. Butyl alcohol
(melt point:25°C) and tetra decyl alcohol (melt point:38°C), etc. can be also used as the

solvent,

Similar to the example 1, the above temporal fixing material f is applied to the
electrodes 71. The temporal fixing material is cooled, and then the temporal fixing film

is formed. When the temporal fixing material comprise only the flux, since its melt
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The tenporal fixing material f is applied to the

surface of the substrate 7 by the applying unit 66

shown in FIG 27(d), and the tenporal fixing naterial

f is cooled belowits nelting point to formthe

tenporal fixing filmF. According to the tenporal

terlal since its nelt. i s wthin. the .

poift i RGO Gofhie P tmpSrafires i 5 ik amyc gl sofiaisy Ssing

the solidification (nanely, to maintain the cooling)
generahcandinggnéthgds. Ndowever.aegordgme thhbe ebovectempetakifixing tnetenal f,

the exanple 3, the solder balls 4 are tenporally
sincgebeitearporal fixdpymatesialoff is idileted by rthé dsdebylhalcolind th sksolidified at

can be renoved by using the tenporal fixing filmF

4°(’l" fhl GHHe@ljﬁ‘l%}'ld] Gs $hdiAQ i ARRAMNRE Brat'the TRR i BOMMAKA inside if the

|X|ng fil adhered to the renoved mask 22 or the
oni ng, openi n 1 reckuded.. Th
o) it Wy ﬁff’* 1§ $ogeE e ¢ dmsf"ga% fhinf RS bERESH alcotol
S so that th can be perforned
Th%%{%‘u?dh&ﬂé’%%mq{@ fpeiifl é@fé TRI AL USABI LI TY The

present invention is not limted to the above
descriptions. For exanple, in fields of the nedicine

TRE doBBng %ﬁ'@é&§ cbﬂ%‘ﬁ.& Y meﬁhfém tHeNSdHRER S Wien RV &N HeOfmporal

can be applied to 10 place tiny or uncertain shape

ﬁx1€€§ﬁ§/§g Iﬁ%ﬂd@%ﬁt Au%l?ﬁto&ﬂ %xﬁnpﬁlggrs I%{easéﬁ{er g]%VﬁA;I;, ra%sferred to
the G ka0 ppelingls L A henETROrHOR B8 i Sefrgiording; yt 252

step for positioning an arrangement nenber having one
generates fieat togp demperatuse bmhfnad@natgq meling point of thpéempryal fixing
in a manner that the another surface of the
material f and is instantly in contact with the solder balls B, so that the temporal fixing

film F is melted and the conductive balls 4 are temporally secured.
4) Example 4

The example is described using the above dodecyl alcohol as the temporal fixing

material f.

The temporal fixing material f is applied to the surface of the substrate 7 by the
applying unit 66 shown in FIG. 27(d), and the temporal fixing material f is cooled
below its melting point to form the temporal fixing film F. According to the temporal
fixing material, since its melting point is within the range of room temperature, it is
advantageous that the solidification (namely, to maintain the cooling) can be easily

maintained.

62



arrangenent nenber is opposite to the one surface of
the base unit, wherein the another surface of the
arrangenent nenber is opposite to the one surface of
the arrangenment nenber, and the positioning openings
are arranged corresponding to a pattern such that the
enkngs. are,through fromthe o sprface to.the
THRGRRES Sinflf 10 Bedianle's” B safieR Rk e Hinardp) Fprea.
allowing the balls to insert therein; and a second
step for horizontally noving a transfer device with
I#i @6Pefé of theldxamples 1-5,uhé awsk @0 dahdeatmangEbe ﬂﬁin?&ﬁ@%ﬁnporal
and then placing the balls on the one surface of the

ﬁxik?%ﬁﬁn Nk Fthdu a @GR glth P QB4R NGheBR ::Qgﬁxin#gﬁﬁlqi‘ hered to
t ers o

e transfer devicCe has two or nore i ne ne

h
the P RbASRGE 228 Pue Mt e, 221 B0k, TR e8Bora fixing
hari zont al ner capabl e of being in contact with the
5 filmp Y scalse figpiabeet 67 e ershilisake s hathde e MRsren can be
menber. 2. The method of claim1, wherein in the
perfoapehwitbown cleaning preeesgenbers of the transfer device
is in contact with the one surface of the arrangenent
menber, and the transfer device is noved
i I 3. The method of claim1l1, wherein in
quQ%Tégg%g§%§Q£?&fhe l'ine nmenbers are pressed to the
one surface of the arrangenent nmenber while the
transfer device is horizontally noved. 4. The nethod
Thik peésantnmientivaipnotslimiyeditosthe pbévardederiptiong. Fboeexample, in fields
arrangenent nenber to one side of the base unit after

of th8enddidisd of HRPeerfifticoindddisy, ¥RL, e préserf MivBhtlon can be applied to

conprising a third step, "'wherein a | ow adhesi ve

10 oS ki Mg s AL [ 200

e "base un reng t he
tenporal fixing filmis increased after the second
st ep.
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6. The method of claim5, wherein the tenporal fixing
filmconprises a flux 5 conponent. 7. The nethod of
claim5, wherein in the third step, the adhesive
strength of the tenporal fixing filmin a vicinity of
areas in contact wwth the balls is increased. 8. The

0 m 5, wherein in the third step, the
WH@ﬁ%wgbﬁgn the base wunit is heated. 10 9. The
nmet hod of claimb5, wherein |n t he, second step

bhlA geghad toF placwgdalls hawag egnduglvity frea mq%’@nafeddqaaﬁ% onto

5, wherein the | ow adhesive tenporal fixing filmis
onefsmfm@fla)basmlltiidithAhetQOécmhgﬁSiagthesi ve material. 11.

The nmethod of claimb5, wherein the | ow adhesive

tefprsadp forposigiohingnan arraridenient mthbey haeiagiong sunfice, another

solidifying a high-adhesive material. 12. The net hod

surf@ée Ghai ﬁﬁsﬁlon\ﬂ'{ge ro%ﬂmgb anl @WmARGES ihAe theMStRdr EirfddeJof the
Imis formed by heating and solidifying a

arra knf ?r?de}[?s 58&' t%lthg e 8 lbtd,SJ] p ¥e1h angther
% Eof et B Jipotlte @ shd § bt hif kit e ang

5 wher ej ow adhe vete ora i Xin
S“rf?‘?el 9# ‘i%g aff?Bg‘f“&?‘}tré’ae‘B?FrHE QPP‘FF@‘GQ dhs 8p¢ St %ﬁerfbf %e arrafigement
hi gh- adhesi ve material of which a nelting point and a
menpsir) andgthp ppsitioning openings a1a ATANEPAS| OFTREPIPEINEtto gfpaftam such that
balls. 14. The nmethod of claim5, wherein the
the loperiaghes¢ \throngihpfooral  thiex omeay shifaom ts  the ramethebysurface of the
cooling and solidifying a high-adhesive naterial. 15.

arrafl féndi® bitatbep forallawighthe bakY ©iifiscrtherdelivandihesi ve
tenporal fixing filmis 65 forned by cooling and

SP Fé@'ﬁg%éggfo? l{UgﬁGnlﬁﬁ? VIS TatRSTer|dePice WAHE ResBect to the one
surface of the arrangement member and then placing the balls on the one surface of the
base unit through the positioning openings, wherein the transfer device has two or more
line members of which core axes are substantially aligned, and the line members are
arranged in a substantially horizontal manner capable of being in contact with the balls
supplied to the one surface of the arrangement member.

2. The method of claim 1, wherein in the second step, the line members of the
transfer device is in contact with the one surface of the arrangement member, and the
transfer device is moved horizontally.

3. The method of claim 1, wherein in the second step, the line members are pressed
to the one surface of the arrangement member while the transfer device is horizontally
moved.

4. The method of claim 1, comprising a step for drawing the arrangement member

to one side of the base unit after the first step.
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equal to or larger than -100C. 16. The nethod of claim
5, wherein the | ow adhesive tenporal fixing filmis
formed by cooling and solidifying a high-adhesive
material of which a boiling point is 5 less than a

mel ting point of the balls and the nelting point 'S

egual er than - 100C. The
ﬁa- wheBhd st Sfim: | Fooiniies Bh1Rg Fors gdf% e
oral fixing filmon the one surface of the
temn nfﬂwgoﬁ@ tlhg‘”’mefis‘tn e spiace @f fhe Hasejumit, eagldfm adhesive
i ncreasi ng an adhesi ve strengt h of the tenporal fixing
strehgthrof dfe tempota fixexgddmdss snopgased fter thesacendstdp.of cl ai m
17, wherein the tenporal fixing filmconprises a fl ux

conwhs endthodl 9f cldie SEWhedinotheCledipdral Hixing el Bompriddiea flux
third step, the adhesive strength of the 15 tenporal

comldokbmo filmin a vicinity of areas in contact with the
alls is increased. 20. The nethod of claim 17,

\M?e'fﬁé H\f:h{%dta(;r}gclé]'m dwﬁérggl in%tﬁg ﬂl?l %108{’ h?caﬂﬁes?% %tge%gth of the

base " uni

t.he second_.ste t he baJ heat ed
temg) FEtelm 5§ SN ALEE SanEe w@}ﬁabfﬁs I AEERse | n
the step of formi ng the | ow adhesijve enporal fixing
f B4 e alemogmfafdmsg,v@hmmemu the thirdasteps tbﬁ balie plgged on the base
surface of the base unit is solidified. 23. The

unitnehbated.of claim 17, wherein in the step of forming the

| ow- adhesive tenporal fixing film a high-adhesive

mat Bhé adetidd@6L£dlafin 3, Reheddlf ifithé d6cwnaf stégd)ah®daBs Y previously
heated.

10. The method of claim 5, wherein the low-adhesive temporal fixing film is
formed by solidifying a high-adhesive material.

11. The method of claim 5, wherein the low-adhesive temporal fixing film is
formed by heating and solidifying a high-adhesive material.

12. The method of claim 5, wherein the low-adhesive temporal fixing film is
formed by heating and solidifying a high-adhesive material of which a melting point is
less than a melting point of the balls.

13. The method of claim 5, wherein the low-adhesive temporal fixing film is
formed by heating and solidifying a high-adhesive material of which a melting point
and a boiling point are less than a melting point of the balls.

14. The method of claim 5, wherein the low-adhesive temporal fixing film is

formed by cooling and solidifying a high-adhesive material.

15. The method of claim 5, wherein the low-adhesive temporal fixing film is
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66 is heated and solidified. 24. The nmethod of claim
17, wherein in the step of form ng the | ow adhesive
tenporal fixing film a high-adhesive material placed
on the one surface of the base wunit, of which a
melting point is less than a nelting point of the

balls, i.s heate nd 5ol i.di fied. 25 .The nethod of . .
formR b e i 1 4 e iR sl Fagrt o WY i o s

| ow adhesi ve tenporal fixing film a high-adhesive
equato o laggerghad@0Yn t he one surface of the base wunit,

of which a boiling point and a nelting point are | ess

t hénThe medthadngf pluimt 5,0hédem thHealowsadliesivheatmpdrahrfking film is

solidified. 10 26. The nethod of claim17, wherein in

forth&Eb$ oY arlddolidFyinge highadkdes materihledORieh aftoXlinipoint is

film a high-adhesive material placed on the one
, . q ' i ]
es35 35518h e DR W oy, OB oAbt s S

10 foﬁgrrri ng the | ow adhesive tenporal fixing film a
R gh- adhesi ve materi al placed on the one surface of
the base 15 unit, of which a nelting point is equal
t &7.okheimethed of ¢laim 1,1001pgsings cool ed and sol i dified.
28. The nethod of claim 17, wherein in the step of
f arstapnigr formihgw-avtradhesiee tehgpoparfaling fikimrom thielome sarface of the
hi gh- adhesi ve material placed on the one surface of

basé (it Ba®ee theFirdt step! anth)i ch a boiling point is less than
a melting point of the balls and the nelting point is

SRt 3 B inBERHe fftihesile et SOHE RAHAARng film after the

h vgtn conductivity in a predeterm ned pattern onto
Sec%‘ﬁje rface of a base unit, conprising: an arrangement

nmenber, havi ngf Qne surface, another surface opposite
t &8¢ Hee mwthod of claim 17, wherein the temporal fixing film ‘comprises a flux

component.

19. The method of claim 17, wherein in the third step, the adhesive strength of the
temporal fixing film in a vicinity of areas in contact with the balls is increased.

20. The method of claim 17, wherein in the third step, the balls placed on the base
unit are heated.

21. The method of claim 17, wherein in the second step, the balls are heated
previously.

22. The method of claim 17, wherein in the step of forming the low-adhesive
temporal fixing film, a high-adhesive material placed on the one surface of the base unit
is solidified.

23. The method of claim 17, wherein in the step of forming the low-adhesive

temporal fixing film, a high-adhesive material placed on the one surface of the base unit
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surface and positioning openings, wherein the
posi ti oni ng openi ngs are arranged corresponding to a
pattern such that the openings are through fromthe
one surface to 67 the another surface of the
arrangement nmenber so that the balls are inserted

. LN, a transfer device, having two or nore
1sh%i£}§5e§rl}r@£§%@ﬂge. ose core axes are substantially

ali d, at ]J]east.when the balls are placed, 5 the )
a&?-gﬂﬁ% ﬁ%fraﬁhodr@ﬁﬁf@fmi I/, psrein gpdae iswpagfrr&rﬁémg theaiow-adhesive
anot her surface of the arrangenent nmenber is opposite

temperal Hixingh&lnuz higheadbesive enafo@ré nlavied ,onathé anieesurfape of the base
menbers of the transfer device are arranged in a

units Wi sttdcit b ahéliing point éniess thamed Arttiigopsinnbhithe bullshisttated and
balls supplied to the one surface of the arrangenent

solidgdger, and the transfer device is horizontally noved
with respect to the one surface of the 10 arrangenent

T I cl a 9 x=) .
oo e mibthad BF ARRNET itxdth i B g ot MISHEL d Ry aghesive
movi ng.di pection,of .the transfer device at an angl e of
temipgre) i i Bikeadnesiye myicrral placed qnc g ong Sri3eo gf the base
wherein the | ine menbers are flexible. 15 32. The

unit, ,93 ayhigh g beiling| nginh and a gskting; peintrase less dharesrinelting peiat of the
an elastic property, and the |ine nenbers are

ballsdis heatedhantl sohidefiedanner to be pressed to the one
surface of the arrangenent nenber used for a ball

ap6.gThe fiethodBof Elatm apantaiels iBfthe |S&§EWM2 SrihP theS 10ve-adhesive
magneti sm generator arranged with O respect to the

tem?}eal%g g?dgligtrﬁehlngtg ?l\i/%pitg%l%%igee tatdrBRplacPor iHR¥e Shrfi it thd'ase unit
is cooled and solidified.

27. The method of claim 17, wherein in the step of forming the low-adhesive
temporal fixing film, a high-adhesive material placed on the one surface of the base
unit, of which a melting point is equal to or larger than -100°C, is cooled and solidified.

28. The method of claim 17, wherein in the step of forming the low-adhesive
temporal fixing film, a high-adhesive material placed on the one surface of the base
unit, of which a boiling point is less than a melting point of the balls and the melting
point is equal to or larger than -100°C, is cooled and solidified.

29. An apparatus for placing balls having conductivity in a predetermined pattern
onto one surface of a base unit, comprising;

an arrangement member, having one surface, another surface opposite to the one
surface and positioning openings, wherein the positioning openings are arranged

corresponding to a pattern such that the openings are through from the one surface to
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magneti sm generator are soft magnetic. 34. The
apparatus of claim 33, conprising a nmagnetism
generator arranged with respect to the unit, wherein
the magnetic force generating unit has a plurality of
magneti c areas, the adjacent nagnetic areas are

arranged. w th, different polaritiegs, at 68 | L.
the B Sdadio e e ion Ban B s Bt o €88l e i Btreipy e
generator are soft magnetic. 35. The apparatus of
ct arramsgg, deyifieprhayingg MO ref MATE SRy SMERRED WIGSE afRe axes are
with respect to the unit, wherein the magnetic force
subgfantallytaliggeduni t has a plurality of nmgnetic areas,
adj acent magnetic areas are arranged with different
patlleast tvhers thetbatls afe plagdet i ¢ areas are arranged in one
row, and at least portions of the |ine nmenbers .
r @l alak Gerhht BRI BbdiSERA A A RhiHer Ml tIROAdotNRFUFhECof the
36. The apparatus of claim?29, wherein for the
; . f . of the
arra R SR e ECHRGN e MR od e BB BB a S B RR 2 e
ope ..surface of. the base unit, a distance f r t he.
ol tirtherBits PF cheo FpmEE IAike 46 SrSRIa & iostnRale Rgzontal
the arrangenent nmenber with respect to a dianeter d of
manngptaemfachyith she balis spprlied to theporpsurfaggioithe arrangement mgmber,
positioning opening has a first taper hole getting
andvthe dranffen devibe ioherizuntdlbemoved witherespest i thes oné surdacezof the
crest line at the one surface side of the first taper
arraf@¢rferitSndmtgaer than the one surface side froma
center of the ball placed on the one surface of the
b?le'l"hel phraths o?%laiilghﬁ, APRAER UE Bfe Gk&! O H) 1t Rlefiblrs are
the first taper hole 1s a substantially frustum
The appar.at us

inte?sire]:?tgﬁ'\yi 8§rmﬂ‘61|n§ iectio é)tf g{ﬁ I?r'gﬁ%tgi] ggvice\:/\@f b iaﬂgltehoef 45 to 135

degrees.

31. The apparatus of claim 29, wherein the line members are flexible.

32. The apparatus of claim 29, wherein

the line members have an elastic property, and

the line members are positioned in a manner to be pressed to the one surface of the
arrangement member used for a ball alignment.

33. The apparatus of claim 29 comprising a magnetism generator arranged with
respect to the base unit, and wherein at least portions of the line members relative to the
magnetism generator are soft magnetic.

34. The apparatus of claim 33, comprising a magnetism generator arranged with
respect to the unit, wherein the magnetic force generating unit has a plurality of

magnetic areas, the adjacent magnetic areas are arranged with different polarities, and at
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frustum shape, 20 an opening dianeter at the one

surface side of the first taper hole is equal to or

| arger than 1.2d, or equal to or |less than 1.4d, and

an opening dianeter at the another surface side of the

first taper hole is equal to or less than (a

eran e + 39... The appar at us

teasEpdRIRY th i ERACERGSBILs {2 BhmAgnaish Erg oot SO Blggaetc

taper 69 hole coaxial with the first taper hoIe and

i 3. fiheranparaius; feclaigt 33, usqmprising aénaﬂne@% gengratoh geaRgad with

menber, and is getting wider along a direction from
respetteton thst bieit, whefeirc éha magnptec dorse sgenérating uhit, hathe plurality of

apparatus of claim 36, wherein the positioning opening
maghatic arceC adidcénapaignelic hbas a@axdiraigeiM with tdiffedent pblarities, the

taper hole, and is fornmed at the one surface side of

maén@ﬁ‘c afdak & %ﬂ%ﬂ%ed”ﬁf"@ﬁé rov@ngnd at kit b&%o}% @€rthé IR dmémbers
direction fromithe another surface to the one

relaﬁ {oqﬁg{nagﬁ%shp&fnelﬁ tr@@(ﬂi Ene}%cond taper holes are

st an rustum s The appar at us of

mhere po t|o o enln as a sec nd
tiﬁeﬂ et oh il 26 fetf o et R n the
s formed at the one surface side of the arrang ement
anotherpeiface; ¢fethe; sreangament; member: isnpositigned tﬁobeegpmsete to the one
substantially a frustum shape, an openi ng di aneter at
surfadeeofdthe tmse fipit,ea disthacot fiohe theeammnsirfagp of tixobaseiwmitetguthk one
to or larger than 1.2d, or equal to or less than

surfidcefdf i arrdripetitnd pRMbRY wiklei&pest @t a din@&BOtNEl the ball has a
surface side of the first taper hole is equal to or

thickifRs of 8% df<RlAGRYENt tol erance range + d).

the positioning opening has a first taper hole getting wider from the one surface to
the another surface, a crest line at the one surface side of the first taper hole is higher
than the one surface side from a center of the ball placed on the one surface of the base
unit.

37. The apparatus of claim 36, wherein the first taper hole is a substantially
frustum shape.

38. The apparatus of claim 36, wherein the first taper hole is substantially a
frustum shape,

an opening diameter at the one surface side of the first taper hole is equal to or
larger than 1.2d, or equal to or less than 1.4d, and

an opening diameter at the another surface side of the first taper hole is equal to or
less than (a placement tolerance range + d).

39. The apparatus of claim 36, wherein the positioning opening has a second taper
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42. The apparatus of claim 29, conprising a draw ng
unit for drawing the arrangenent nenber, wherein the
drawing unit is arranged having the base unit in
between the drawi ng unit and the arrangenment nenber
for the another surface of the 20 arrangenent nenber

be positi d the one surface of t base it.. 43
holey ol SRR Fit s fi1e e iso e el 6 e side o the
a magnetism generator, .and the arrangenent nenber
arrapgERet sesanber.cdtis galging tiderpdong »direction fram Hnpnother surfice to
claim42, wherein the drawing unit is a nagnetism
the gaawrfacor . 45. The apparatus of claim 29, conprising:
70 the base unit having a | ow adhesive tenporal fixing

f 40. Mhe@ppadtus pf chim@te wheteir thegiositiotling dpeninghal afseodndgaper
filmdeteriorating unit for increasing an adhesive -

hole b6t Witk fthd Mest thFPRIIE! add 1 REmEH | 0 thé Bne -@nﬂ‘]gce side of the
apparatus of claim29, conprising: a tenporal fi1Xxing

s A SRFD B0 o A 00 UL U, RS
a tenmporal .fixing filmdeteriorating unit for

the ?’?Fc?“ggg?’r?&dan adhesi ve strength of the tenporal
ftih)é iﬁgs% a];li lthrg seZ(}nd taper holes are substantially a frustum shape.

41. The apparatus of claim 36, wherein the positioning opening has a second taper
hole coaxial with the first taper hole, and is formed at the one surface side of the
arrangement member,

the first and the second taper holes are substantially a frustum shape,

an opening diameter at the one surface side of the second taper hole is equal to or
larger than 1.2d, or equal to or less than 1.4d, and

an opening diameter at the another surface side of the first taper hole is equal to or
less than (a placement tolerance range + d).

42. The apparatus of claim 29, comprising a drawing unit for drawing the
arrangement member, wherein the drawing unit is arranged having the base unit in
between the drawing unit and the arrangement member for the another surface of the
arrangement member be positioned to the one surface of the base unit.

43 The apparatus of claim 42, wherein the drawing unit is a magnetism generator,
and the arrangement member comprises a soft magnetic portion.

44 The apparatus of claim 42, wherein the drawing unit is a magnetism generator.

45, The apparatus of claim 29, comprising:
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the base unit having a low-adhesive temporal fixing film formed on the one
surface; and

a temporal fixing film deteriorating unit for increasing an adhesive strength of the
temporal fixing film.

46. The apparatus of claim 29, comprising:

a temporal fixing film forming unit for forming a low-adhesive temporal fixing
film on the one surface of the base unit; and

a temporal fixing film deteriorating unit for increasing an adhesive strength of the

temporal fixing film.,
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