;e3der|L 6Trsz METHOD OF FORM NG BUMPS BACKGROUND OF THE | NVENTI ON The
present invention relates to a nethod of form ng bunps as electrical,
gechani cal and thermal connections or contacts on a sem conductor device.

5 There are nany exanples as to the nethod of form ng bugRspAmaR 200
sem conduct or device. For exanple, netal is, deposited by platlﬁg to ?orm

DS o e P . Of s condustor devt b X Plating et hod RRURIUN

paste is printed on the pads of a sem conductor device, 10 he

sol der particles within the paste are nelted, and thereafter solidifiged to
form bunps on the pads (printing nethod); and one end:of gold wre Is
banded to a pad, and then the wire is cut so that the bonded part of wre
is left as a bunp(wi re bond!BEHOD 18F nEPRYENG BYME&i ti on, as disclosed in
USP No. 5284287, solder balls are sucked in the cavities of a pick-up tool

Lo ot nd R OVEH P8 RBP NG Hkbnvent fonal L ype Sol der bal
gﬁ%&g%gsi? g;grije?22;e?%'s°§§ss§§:?§§%"@?§°;§jﬁf%§ dztﬁgi i né;é“dt:ﬁs | onger
e:gg}gonhgtﬁirCU| %oaﬁ%ﬁ?hrouéﬁ tﬁe g&gﬁs can%beC%?‘ei%%hﬁ%%FmtErth?t -
gifficglt inqg¥?%%?%{%ﬂ%oggogﬁéggggg SP éﬁééﬁﬁ%gﬁgﬁgﬁ%o d%%?P%%feober,

since the heights of thenluEPE-8CARKG exBhblble JUIMRS GANNRLLIRE; PEPPET Y

connected between the sem conductor device and the electronic Circuit
forming bumps on a semiconductor device. For example,
metal is deposited by plating to form bumps on the pads
of a semiconductor device (plating method); a solder
paste:is printed on the pads of a semiconductor device,

ib heated so that solder particles withih the paste are

melted, and thereafter sélidified to form bumps on the
pads (printing method); and one end of gold wire is
bonded to a pad, and then the wire is cut so that the
bonded part of wire is left as a bump(wire bonding

15 method). In addition, as disclosed in USP No. 5284287,
solder balls are sucked in the cavities of a pick-up
tool by vacuum, placed on the pads of a semiconductor
device, and heated to melt, and solidified to form bumps

s (conventional type solder ball method).

20 These conventional methods, however, have the
following drawbacks. In general, the larger the cubic
volume of the bumps, the longer the life of the
connection between the semiconductor device and an
electronic circuit board through the bumps can be

25 extended. In the plating method and printing method,
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5 board. In the wire bonding nmethod, the material of the wire is limted to
only a particular one such as gold.” Al so, since bunps are produced one by
one, it takes a very long tine, one hour or nore to produce many pads as
for a sem conductor device having tens of thousands pads. t
conventional type solder ball nethod, tlhpe scattering of %tﬁée@rgéﬁ%zh@%ht IS
smal |, and bunps of enough vol une can be produced, but the pick-up tool for
use in sucking balls by vacuumto hold is conplex in structure and requires

a delicat erforatipg rechni gue for very fi.ne,. hol es @r._cavit] nit
s produc§88e§Fﬁce fﬁisl?oéﬁtﬂé%% s éfbeﬁﬁ%ygléﬁi%r5%br 95% t%h#ﬁé ﬁ%gber
of hol es eggughedcubhe cetunef. . f MdRdgrdNPs inker eases whieghtide oifoothes

used for a sem conductor device that needs a | arge nunber of bunps. 20
SUMVARY OPUTRE |$WAENTSON FHé ptﬁfé%e#ﬂlmmeﬁ@naﬁtp?reﬁ/i BESPE It heRRBeCEdAni ng
bunps in B‘é‘t%ego'%téé{rﬁié&’&%&?of” Qetsed taﬂ}é; OEﬁEb‘éﬂé%t%r?i% a%ircuit

sem - conductor device, conprising the steps of: aligning a tool having

t hr oughi- hebegdwi t Mrsairtk semme dnohuting devhoe, sohehatateaiich it lobughe ol es can
be opposed tao the aces ere said bunps are to be forned, ppl ying said
conduct i véssﬂﬁéﬁ‘%%g%ntgai% %oR, R&tarffh?B0CES; &%%d@@ti%fgpher%%s?nto
sai d thr ougReROlRE Y s8Rk R0 SRIOKYNGHAT d1E0QlafdOMSAdly 1ong
sem conductor device as a ball charging process; and 8 February 20037-3
heati ng s&idegondoet i beuspher esnarel da d psodivcendoetnyr gevisceasThéopr esent
i nvention grovid S met,hod of fonningﬁpunp%.gsimhich conducti ve spheres
are used mﬁSPH\B&%ﬁ§ 8FVaCE DEHO T 0P W AT FIL ng t he st eps
of i aljipgni ng arhook heavidighddHtauarihol eppi t Bosake SeH1q0NAEHEHYd devike so
that said through-holes can be opgosed to places where said bunps are to be
formed; sepptyemgngaiof dBmiveenpensprabted sorfieai b, t 80H, bawsgiafy amowah d

conduct i ve, 3RRer 6. N, sBEdaLNLaUdn; fo! 5,01 p3akd foot oa0d Femying pai d
tool from Sard sen conducborodevree as a bal | Pe argrng process; and heating.
sai d condgatkyfgspanes mndvsaidmses telduciorcoeyler, ihd sther@ivronaide '
side of the tgol where said conductive spheres are, supplied, the dianmeter
of said t KEGHEKSRol 8s BfLliGRECt RPrferabuaf tbeehrridrger fPRanveRE df¥peter:

of said Caegggtiefﬁe%%wtq%éls%eandﬂ es$ t?i‘@dﬁ%ﬁ? thai; Rfe sgms_cg&fﬂ&fti ve

spheres, and on t evice side of the tool the 20 dianeter of sai

t hr ough- hbkesmes egqupeEnsover Largerophahitchattof shéd mondecti et Sphkees
used. The gresenh iﬁ:entéo fugtg%r Qrovides a fEthOd of fgrniqgg?u s.in
which_cpna Py e 3p SesCite Usel f8 Pgrﬁqﬂﬂﬁ§ oR- a2 38 ¢oRGud %&ce,
conpri si ngst higest 6oy f 'selbl SORRlM Y davadheshye selest ed fdafm thgnss sup
consisting of flux, soldering paste and conductive adhesive on the
sem condu€foPuB®¥i-ce, sai d adhesive being supplied over the entire surface
of th?Oseniconductor devi ce on which pads of the sem conductor device are
provi ded; 30 aligning a tool having through-holes with said sem conductor
devi ce sOSUNNRR¥aOd THEOUIYNVENTIIEN can be opposed to the places where said
bunps are to be forned;
The present invention provides a method of forming
bumps in which conductive spheres are used to form bumps on
25 a semi-conductor device, comprising the steps of:
aligning a tool having through-holes with said
semiconductor device so that said through-holes c¢an be
opposed to the places where said bumps are to be formed;
supplying said conductive spheres on said tool, charging
30 said conductive spheres into said through-holes of said tool

and removing said tool from said semiconductor device as a

ball charging process; and



8 February 2003 -3A supplying said conductive spheres on said tool,
chargi ng said conductive spheres into said through-holes of said tool and
renoving said tool from said sem conductor device as a 5 ball charging
priocess; and heating said conductive spheres and said sqgkggn%%ggﬂﬁogevice.
The present invention further provides a nethod of formhg bu h”Whi ch
conductive spheres are used to form 10 bgiaps on a sem conductor devi ce,
conprising the steps of: aligning a tool having through-holes with said
sem conductor device so that said through-holes can be opposed to the

pl aces where sgj s.ate t r.ed, yi saldsc ICt eres
on said tool cﬁ%%ﬁ?ﬁgPlﬁgggiégggﬁﬁﬁgfgsesgﬁﬁggésai%%dgég?dg?ﬂggégﬁﬁﬁggbs of
sai d tool gndideenoving said tool fromsaid sem conductor device as a ball
chargi ng process; and heating said conductive spheres and said

sem conduct or dd\A RECSRNWHEFETH HHAmERrdet 3arathRfoRghIREMEEIob WERS]
tool on a:surfaceyth Ld: gon i S r e fdll i e ual to
or Iargerjt agﬂgggnﬁﬁg?éa% lggigﬁ%%%ﬁﬁztgeg g%ﬁ§§e££%n§%§ﬁﬁr%§Tﬁ%héﬁ91%3
times f swEnd chradmtters dadvisee d coplucsing shaeskespsand:di aneters of said

t hr ough- hol es of. 25 said tool _on,a surface facin i t.h said sem conduct.or
device is equal® @B ar er FRAM diAHEIRS s gﬁqrscg‘f#'c% ti Ve "phef8dd The

present i pefiidgtictdnerqdrnyvd deso a erdhods9{af abhiaghHo2eaentaANdyet O
device, by form ng bunps by 30 using conductive sphereS, conprising the
steps of : cppmsied e wacesvrihers veasphieveps i are tarbeghonveds of a tool by
transl ati on notion .of. at | east oqg brush; 8 Februar%.aag3 3B ﬁligning
hwhPeh- sSMa

said tool on a PERINBIY F3 ki WL Lol R ooy es THaRgs

are tojdpe dordresbndinsFer §pREredi dneonduald Rl e ldosas8i §08bot 0
said position; and 5 heating said conductive spheres. The present invention
further pragid dEeMAVHRY h6316F FRhi A§OBUMFEd nSeRi epndBREALt ARy issher®saare
used to f buins- & légﬂi d r device, conprising the steps of:
supplying%%gpd condﬁ@%ﬁ e sﬁ%%?bggéﬁto t hr ough- hol es of 10 a tool by

transl ati on notheatiofg asal@asbnduethnves hepledrgni agdsasatid oskmbooadpasbti on
of said sem conductor device on which said bunps are to be forned;
transferﬂqﬁy%ﬁﬁd conductive spheres fromsaid tool to said position; and

15 heafg ng sai qironductbye s £5e Fhe UNLSERS1 | RvRRd Oéﬂa{dlrtzsﬁauewy@edes

a method of fabricating a sem conductor device conprising the steps o
coating flaphepads afesabdpdésdcondwctdrameerept said through-holes of

said tool is equal to or larger than the diameter of said
conductive spheres used and less than twice that of said
conductive spheres, and on the device side of the tool the

20 diameter of said through-holes is equal to or larger than
that of said conductive spheres used.

The present invention further provides a method of
forming bumps in which conductive spheres are used to form
bumps on a semiconductor device, comprising the steps of:

25 supplying an adhesive selected from the group consisting
of flux, soldering paste and conductive adhesive on the
semiconductor device, said adhesive being supplied over the
entire surface of the semiconductor device on which pads of
the semiconductor device are provided;

30 aligning a tool having through-holes with said
semiconductor device so that said through-holes can be

opposed to the places where said bumps are to be formed;



| eavi ng a space between a mask of a tool and said 20 sem conductor device
by di sposing spacers; and transferring conductive spheres nounted on said
mask of said tool to said pads of said sem conductor device, wherein
spacers of which nunber is smaller than a nunber of thr%’ﬁ@bﬂfgrgszéﬁBSai d
pads of said sem conductor 25 device arg used as said spacers. The present
nvention further provides a nethod of'%%bricating a sem conduct or device
conprising the steps of: coating flux with pads of said sem conductor
devi ce; |leaving a space between a nask of a tool and said 30 sem conduct or
devi ce by disposing spacers; and transferring conductive spheres nounted on
said mask of said tool to said ds of said sem conductor_device, -3C 8
Febr uary 2003 GHEPLYANGNERLEhFORGHCRGTES SEeTE Theie Hhd <80 o TIRRSHE
di sposed 5BiROebhtAR: iSRAGRIHL AL QY| dedqt endbaBasaoleRl Wralddiy ofospi d
pads between spacers adjacent each other are used as said spacers. 5 The
present i andntemoviing heaigr owodesfromeshdd oferfiatnridiattiony deveaecamduat or
devi ce coggiisigg the steps of: coating flux with pads of said
seni coRdu Gavieahd) BAVFRG %4 §PSce between a mask of a tool and said
sem conduct or Hextgagb)slicc POShAGC EPREElcpheditd 1nd r @B HerddmitGnducd & ve
spheres nounted on said mask portion of said tool to said pads of said
sem condu@€¥iclevi ce, wherein when through-holes of said nask and said pads
are di sposed 1p,00hLL00n SPAGELE: POV FP 10, Ui 5PO5Ea8. 15, Plyalid Y S
sai d t hrough-hol'és Detween spaceérs adj aceni each ot her are used as sai
spacers. Tbemphagsénimganvent ivad churddreiuqiove dephareet ik ofisédbriccaidrg a
sem conduct or device conprising the steps of: coating flux with pads of
sai d 48ni BBHAGCPBr 2dEfmeeongyc @5Vﬁﬁdlgesp&&@H£ﬁﬁkﬂg1§¥QH§9@Rﬁ af t ool and

sal d sem condugs o6 dayl c& by dli3POSkagiABACCLALoAEH -HE3MSM eTying cadugtive
spheres nounted on sard mask of said toolr to sald”pads of said
sem condusénicdrdiiceprwhderinewher t hatgh-shdldes tdfraryid htdsde anghrsailse pads

25 are disposed.in pogitign, sai spacen%_ggs osed so tgat here exists a
pl ace one® Po8det0f C85i BLaF5EM &fe 5fg ”ggﬁs?dfeoé:t _ '“&Fd_dads ‘
adj acent each Q&B§1¥§hg 438 BRIt SRACKSSerdHEoRN @8ERT tigddent Ly iy t her
provides a method of 30 fabricating a senm conductor device conprising 1he
st eps 15f : saddt cAgARLEL VR tSPhsses dintsni R séntkvadabt bpldeviofe saigaviany a
space bet n of _a. toql an 1d__.8 Eebr.uar 0 VﬁD sem conduct or
devi ce by§§§35%§3§?ﬁ zﬁé}é;ggﬁz 3?§%£f%?%$n§£%%%3h5¥%8§§%p %¥%§en83nf§d on
sai d maskpballsahdryonl peosase;pads of said sem conductor device,
heating said conductive spheres and said semiconductor
device,
20 wherein diameters of said through-holes of said tool on
a surface that said conductive spheres are filled into are
equal to or larger than diameters of said conductive spheres
and smaller than 1.3 times of said diameters of said
conductive spheres, and diameters of said through-holes of
25 said tool on a surface facing with said semiconductor device
is equal to or larger than diameters of said conductive
spheres.
The present invention further provides a method of
fabricating a semiconductor device, by forming bumps by
30 using conductive spheres, comprising the steps of:

supplying said conductive spheres into through-holes of a

tool by translation motion of at least one brush;



wherei n when through-hol es of said nmask and said pads 5 are disposed in
position, said spacers disposed so that there exists a place one or sone of
sai d spacers are not disposed between said through-hol es adjacent each
other are used as said spacers. The present invention fugtHgr.dhoyHdss a
met hod of 10 fabricating a sem conductor,_device conprising the steps of:
coating flux with pads of said seni conddBor devi ce; |eaving a space
between a mask of a tool and said sem conductor device by disposing
spacers; and transferring conductive spheres nounted on said mask of 15
said tool to sdiigrpads shidaitbdendrordpreit teni of, swid esprmiltenductor

t hr ough- hol es, of sai sk and .sai d pads are di sposed in position, spacers
provi ded eﬁﬁﬁ%ﬂqﬂﬂéyighef?ﬂ%r%TTQ§ 3fc€s ?dbﬁaggrgF ‘used as said spacers.
The present i neiHd v sd BRW dasndud®Blv®dsphez@sf apFokakbid ool to
sem conduct or device conprising the steps of: coating flux with pads of

sai d seni ciduRWFien ceand eavi ng a space between a mask of a tool and

sai d sqpicondu égtfgai 535W5§§5§§?199 gﬁg%fégg and transferring conductive

spheres nounted on's nmask sai d sai d pads of said

seni conduct or @ ceradmitei inMeert itdir odgirthelres pafovdaied Mask marthosai & fpads
are di sposed in position, spacers provided at intervals of a plurality of
sai d t hr ofgH Kl sbaFRsS ydad Wik §OBPHEERYe GRIRKSS varsphsiess Gackoxa

sol der bal f%gmggggg L0 O . pLoyi.de s _@f enough
cubi c volﬁﬁgmﬁiﬁﬁgg%a scait%é%%%q%ggb%%b gﬁ%ﬁ%géﬁg %Pghsg% iﬁ?fation to
materi al to be sgipdotiedy daidddohdonkite spBekelsr uaryo 200B8cudk-hacleal bfe

t he hi gh-speed | Qqw cost oduction of bupps that can be applied to the
producﬁ)oﬁ-&Fxﬂuﬁﬁ% q?ﬁ%éiﬁﬁﬁ?ﬁwﬁﬁﬁ&?ﬁ ﬂge?%e??ﬁﬁF ﬂE@dgrESPérge number of
bunps, | ow costy tieQ|iHPUsH: &S taoRr idH I@g?esaehoﬁt &I 45 ADdsBRYEBnlNRE LS ©
noved in 5 parallél are used to place a Targe nunber of solder balls on a
sem conductesricte\arcewhiicla sdik buthpe hawe et® hed poshed; agai nst t he pads of

t he sem conductQr. _device by a_pressi Qol so.that the bunps o be forned
can be prevent é:d:afl}sgﬁ/ﬁﬁfe]ﬂ% ﬁ%&éc?%@, c%ﬁéfet Hsé?}é%lf?%r?m@ ?élldiert%%lrl Care
heat ed 10 43 4 QydB s, ddeover, it is checked if the produced bunps are

excessive or insufficient, and if necessary, retrying operation is
perforked. BRI FRIHESER 1 O QRIHE DRAVWMNGEE36 Fig. 1 is part of a flow

di agram of bunp.for | ac ' 0 [ of the i i;on, -Fig.
2 is another g]a%r © og)q'iaesf ng_w 3’?1;%?12%00 %&%Q%g?n%:&%ﬁgggcosdi ﬁé%ggdanc’f
enbodi nmentf aifr itdeet dimy entdeami condudk or Adetraeiacym@BO3ikggth8 ssepbeckast

venti on.  Fi 6. COREEh O BT P B SR ASE LT CORBLET or dovi ce and
a magni fied pantedielfol. Ebfced BStwedth ayl amaek ack00d frdous@nidn 8Rid
enbodi nent of the invention.
20 semiconductor device by disposing spacers; and
transferring conductive spheres mounted on said mask of
said tool to said pads of said semiconductor device,
wherein spacers of which number 1is smaller than a
number of through-holes or said pads of said semiconductor
25 device are used as said spacers.
The present invention further provides a method of
fabricating a semiconductor device comprising the steps of:
coating flux with pads of said semiconductor device;
leaving a space between a mask of a tocl and said
30 semiconductor device by disposing spacers; and
transferring conductive spheres mounted on said mask of

sald tool to said pads of said semiconductor device,



Figs. 6A and 6H are diagrans of the sem con ductor device with flux
provided. Fig. 7 is a diagramof the tool and the 10 sem conductor device
aligned with each other, and which have a gap set between the stencil of
the tool and the sem conductor device by a rectangul ar qp¢gghn“§i 08 is a
di agram of the tool and the sem conductgg device aligned wth each other,
and which 15 have a gap set between the stencil of the tool and the

sem conductor device by a wi re-shaped spacer. Fig. 9 is a diagramof the

tool and the sem conductor device aligned with each other, and which have a
gap set bet weeWVSRE it R &ﬁ"rﬂlﬂ@?‘[‘ml%d"%héaﬁl s%"i‘ﬁh]&o cht%?l ePRES by

a proj ectiQn pLavhsleds onnt hes3kene,! dace. aFL9priQilasaa i agiappsbow ng
an exanple in which a squeéegee is used for a charging process. Fig. 11 is a
di agr am sipdwingg idnot bér sexanppad5behwakinc repicefs oadjecessd dacht beher
char gi ng process. Is a diagram showi ng still another exanple in

E%g. 12
whi ch vi bPdt &7s% .éscf‘lfdolrSFEarfée]?ﬁTargi ng process. 8 February 2003 Fig.
13 is & di agr ampghowr@Gestt | linkdntheh further provides a method of

fabricating a semiconductor device comprising the steps of:
coating flux with pads of said semiconductor device;
leaving a space between a mask of a tool and said
semiconductor device by disposing spacers; and
10 transferring conductive spheres mounted on said mask
portion of said tool to said pads of said semiconductor
device, _
wherein when through-holes of said mask and said pads
are disposed in position, spacers provided to dispose a
15 plurality of said through-holes between spacers adjacent
each other are used as said spacers.
The present invention further provides a method of
fabricating a semiconductor device comprising the steps of:
coating flux with pads of said semiconductor device;
20 leaving a space between a mask of a tool and said
semiconductof device by disposing spacers; and
transferring conductive spheres mounted on said mask of
said tool to said pads of said semiconductor device,
wherein when through-holes of said mask and said pads
25 are disposed in position, said spacers disposed so that
there exists a place one or some of said spacers are not
disposed between said pads adjacent each other are used as
said spacers.
The present invention further provides a method of
30 fabricating a semiconductor device comprising the steps of:
coating flux with pads of said semiconductor device;

leaving a space between a mask of a tool and said



exanpl e in which the tool and the sem conductor device are tilted for the
charging process. Fig. 14 is a diagram showi ng an exanple in 5 which a
pressing tool with projections is used when pressing. Fig. 15 is a diagram
showi ng anot her exanple in which a pressing tool wth reg:gggﬁﬁark,szmd when
pressing. 10 Fig. 16 is a diagramshow ng still another exanple in which a
pressing tool with an elastic nenber pri¥ided on the pressing surface is
used when pressing. Fig. 17 is a cross-sectional diagramof the

t hrough-hol es of the tool with their dianmeter changed in IS the direction

of thei'r £5pt g5nal8orDEEN LEDLDESCRLBELGY OB Tk EMBE) NENTS Enbodi rent s

of the invention w described with réference to Figs. 1 to 16. In

t hose fi gur estrankfestréngnicongduetiidentsplietedymphstednon efaiénoeskunef al s,
and wi |l not .20 bﬁ gescri.ged. Fi §§ 1. .2 andc3 how a E#ndarrent al flow of
the burp TotFat?PSh H2cordfngfs ERBSACRINE TR S remS%n. The bunp
formation flownegeidi Rghelrd hpseferheleemaadi g@id ebskheaddVeRtidohads
basically includes an_alignment process, a ball charging process and a

heatiny preeeshsipesed usil aPe§iitd om,gssaid 29pagess THESEOPRdcessett | 25

her ei naft i bed i de W r e other figures, .if
necessar y‘?ﬁﬁg?e%%ﬁ%ét)og pga%éebré%?yo%oég@g %gs?él{_)c,l Zﬂjzflr? L? Pher &% e
shown a sg¢hésosddcberwdeyi aeaild othwbiugh-holps aide daerhe é@cnedrhart etde 2,

conductive spheres 3, conpleted bunps 4, through-holes 6 of the tool 2 that
will, be @%%%r?%eﬂaFQtép?cﬁrSrush 7, and a 5 pressing tool 9. In addition,

there are showp, £ogl e 23 AihEord oot d + AiEs 2k, of o] 2.
Al t hough the seméc nduct or eﬂ%e 1 on vﬁz‘%%é%ur‘grsé can %eb‘? ormnéeé(]%ac%:cgérfdi ng
to thédi nfalotiont imyg desehidohifiecentr typésesuvohpad sdrnwaftére atepw atfect ed, a

waf er protected 10, with.resin, . a cyt-a rt of the wafer and a packaged
cut-away part ‘E)‘?a'fh%gyxg}‘é?‘,wét%rf’ﬁaff’sﬂﬁﬁéﬂgggﬁﬁf‘éﬁaﬁlgf‘(?rto&“eﬁeé’éqes’ used as
an exanpl e of 1de, 56y condyel@r devieenl. a Thissit s Jrecausecbie gldeddaQf the
invention is generalTy great on form ng bunps of a wafer-type 15

sen condustnicerdiceor hdevheedbyadi apgeingnprcefrshuspsl Fig. 4 shows the
sem conduct or devi Cﬁ 1 on V\Qioﬁ ggmas arsL f ornmed acﬁ?é)‘i ding to.the
v n, and P

embodi nent of THETRYERTTY TEgTPrTEF Sl h@ JED T Be Mo Ffe OF
sem cofdugd Dl €6yl ceo lshnd paliar gé pHiiesenf cpadsctoen qekiie bunps are
wherein when through-holes of said mask and said pads
are disposed in position, spacers provided at intervals of a
plurality of said pads are used as said spacers.
The present invention also provides a method of
20 fabricating a semiconductor device comprising the steps of:
coating flux with pads of said semiconductor device;
leaving a space between a mask of a tool and said
semiconductor device by disposing spacers; and
transferring conductive spheres mounted on said mask of
25 said tool to said pads of said semiconductor device,
wherein when through-holes of said mask and said pads
are disposed in position, spacers provided at intervals of a
plurality of said through-holes are used as said spacers.
Conductive spheres such as solder balls are
30 fundamentally used in order to provide bumps of enough cubic
volume with small scattering of bump height and with no

limitation to material to be selected. In addition, to



20 to be forned, for exanple, at nost tens of thousands of pads 5. The tool
2 is formed by the frane 2b and the stencil 2a as illustrated by the
cross-sectional view of Fig. 5. The stencil 2a has through-holes 6 forned
to oppose to the pads 5 of the semiconductor device 1. @FIB?L%ritmél 2a
can be made of a material of netal or resin. The dianeters of the
through-holes 6 are in the range fromitafl of the electric-conductive
spheres 3 to less than twice that of the spheres 3 that are used in 8
February 2003 the charging process. The through-holes 6 of this tool 2 can
be for medabyumdhienitiye ubigh-apded |lav-dysta phediucaliopr ocfsbuspesh Eisat

etching or electrofarmng. If an appropriate_one of those processes is

sel ect ed 523cB6r GRS 35 (9> TRHRF OBRCEHPBUGR- ROTBS 67 the T CRRTRGFES can
be formedgkiithe il Realisa 4 el abb¥elinaw COBt bukip ,bundwf ezt i @8 §ow
is as follows. First, an adhesive supply'ﬁrocess i s executed to supply an

| O adhesi gachn ashé prdnBing nefekedt eoptlcand Boupbe thatThire auitessd ven may
be qug, SOldiﬁ ﬁaste or. c qugﬁive adhesjve. . The_adhesive Suﬁ%ﬁﬁf flux is
suppl i 8d BFFPrifti AF wWitH % St fed G of 0y 9pi HIEBEEI g FSTFh s on
centrifugal fencE€onfi@Sor 6AANLSB RS eaCrOsse seaHidal ake dtrghansuhesart

of the sem conductor device 1 with an adhesive 10 provided on the pads 5 of
t he seni cogadessr Wwieads. ofi gheAsshbrenEHEtaEh&HKiC e b ot arr@v@¥ng he

entire surface S 'cqgghg or. .deyj c LRcl udi t . and Fig.
6B shows %ﬁ§§a§%£s%5§t1%%%b se é%t%Seﬁ§gc§%%%%§oﬁ#€1g%etggeggggég f%é&
devi ce 1.pbext, ddfedaliwgnneatd ptheesafierexeeutes]deor abalt st karepatsatbe @f

t he sem conductor device 1 with the through-holes 6 of the tool 2. The

al i gni€nt tPs HR¥FTR oEPSranudfPXPBRTisud® r &8 odfeFHRf ad fi nthfe REPicRR |
print &1 Ob.AUEONRId CakbysBYvUSINY Allsart PUBLAC, SLage f@dnb.%%s's%gs‘ re-
processing that pays attention to the teatures of a video inmage picked up
by a CCD caging. obegations iz pegrfichimed .vi ew of the conpl eted al i gnment 8
February 2003 _g_ between the device 1 and the tool 2. In Fig. 7, there is
shown a rectangul ar spacer 8a that is set between the device | and the tool
2 in ordegrier Desthe pgapnt ber ebet weamiNGsg. 8 shows an exanple of using a
wire 5 shaped spacer 8b. Fig. 9 shows an exanple of using a spacer that is
integrlally formed with the tool 2. These spacers 8 can prevent the

t hrough- hol es 6.from being tam nate it hy .t hesi v sych as. f1 ux
that is coatedgé 'tﬂ% gﬁﬂspéggf eggeg%é%ngﬁb f%gegﬁtegﬁ%ganEF%) e
wor ds, if atherbdenghtcofnt kabsdaaett8 dfs t3el dctvethtion.

Fig. 2 1is another part of a flow diagram of bump

formation according to an embodiment of the invention.



to be larger than that of the supplied adhesive 10 such as flux. There is
no risk that the tool 2 is made in contact wth the adhesive such as fl ux.
ln the ball charging process, the conductive 15 spheres 3 of which the
nunber is larger than that of the bunps bging forned areg gdppldrg o3t he
tool 2. The supplied conductive spheres 3 are dropped down Pnto93%e ?
through-holes 6 of the tool 2 by the translational notion of the brush 7

shown in Fig. 2, ;qr, the thro ol are changed with-Lhe &on ive
spheres 3. In adgﬁgfoﬁs %%e g@%eé%ﬁ@e %%ﬂguctive spheres BQSn t he tggﬁ£2
are renoved foroattibe Begbodsng ntavhac henbd imendu gifhdlhes i@ veotdpy.on t he t ool

2 by the transla%Lon of the b8¥8h 7. I n.order gha&etQ%fnunb%rigfngghfrgs 3

charged 25 into 6id-th obgh?hdE9%E3BF The Y oSFBPIE 197 FedFGCSRE L RE

di mensi on h &kawe aAdFeOmadnisié@qpiredHerdas .l ess than 1.5 tines as |arge

as the dianeter of the conduc tive sphere 3. Th char%ing of cogductive
ug‘h"' st

spheres53 g Fig-Fébigary YEEFIiY the-3Ho ho? 8 ERECELBENY can

be perforned MehL0nhyeRYidgi Ng the brush 7, but also by using the
transl ation of a squeegee 11 shown in Fig. 10, using an air flow 13 from an

air nozzle 12 shown in_Fig. ,_the Vi bration sho i,n Fig.., 12 or the

tilting of the tool 2n% 'de%c?é“g GsEgcﬁ/ﬁ? i aﬁrg‘i.mslf\.,pﬁhseo,s B cessi ve

conductive s e n around the through-holes 6 by

t hose rreans.&?‘g{eore%a%‘gjfa%‘gi {nhe?e?['\sﬁggr;{/%oq{?esdg are made of if the

through-holes 6 have 1f; been conplatRidaLha ¢ed Wl Lhe spheres, and if
f

t he excessive spheres 3 have been conpletely renoved from
10 semiconductor device aligned with each other, and which

have a gap set between the stencil of the tool and the
semiconductor device by a rectangular spacer.

Fig. 8 is a diagram of the tool and thé
semiconductor device aligned with each other, and which

15 have a gap set between the stencil ¢f the tool and the
semiconductor device by a wire-shaped spacer.

Fig. 9 is a diagram of the tool and the
semiconductor device aligned with each other, and which
have a gap set between the stencil of the tool and the

20 semiéonductor device by a projection provided on the
stencil surface.

Fig. 10 is a diagram showing an example in
which a squeegee is used for a charging process.

Fig. 11 is a diagram showing another example

25 in which air flow is used for the charging process.

Fig. 12 is a diagram showing still another

example in which vibration is used for the charging

process.



around the through-holes 6, thus making sure of the processes. The tests
can be perfornmed by the usual recognition of the operator or by the
automatic 15 recognition using the conbination of the electric CCD and

i mage processor. |f the charging operation and the excegsFyeruapy@0n3 enoval
are found not to be conplete, the chargi ng-process is repeated, the spheres
8 are r added, or the excessive conductive spheres 3 are 20 directly

rempved by workers, thesgsolying & h@sespiwbdesmindfierlt heyconptetion of
t he charging of conductive spheres into the through-holes 6 and the renoval

of excessiveegangdlet i newsphier €se 3tdsbnamd ottng 2midendlcosghddwlies 6, the
pressing tool 9 is noved up and down to press the conductive spheres 3 in
the through hoketibtegafostthdecangconductiaessevi ce. After the pressure,
the tool 2 is lifted anay fromthe sem - to - 8 February 2003 conductor
device 1. In this casefigi nkd the? cOMTIAN I WPIg & Rxandfednn the

t hrough-holes 6 are pressed down, the spheres 3 are closely attached to the
pads 5 &nd tHBécge%uﬁE)%‘f'?SWg(etcP% YHe PP He AdhRT ORSGF 5 the
adhesive 10._Therefore, when the tool 2 is pulled up fromthe sem conductor
device 1, thBrsgﬁﬁﬁgtive spheres 3 are left or. the sem conductor device |,

and they are never rmvkepgypl[?/\n'sf%fat '%14(?(}1%%%%1#&2-% Q:h%qSiet:{a‘?rEﬁ'e devi ati on

or sticking to the inner” wa oles 6. In"sonme case,

after the togn2uhscipUd | Bfeddind ROCORAU IneR cHNG 65 sy WaPads 5 may be
again pressed by the pressing tool 9 in order to ' increase the

ef fectivenesgrefyindie second pressing,the displacenent of spheres 3 that
may be caused by the 15 subsequent conveyance and heating process can be
suppredfed to the m niPige 6 The prdisgineg tsbowitgmmrildvenedheanly sinply a
flat plate for pressing, but also projections shown in Fig. 14, recesses

shown in Fi gexamks Hh " igzh i BEHRESoWedln WHit. aD6 e1fsd Lsr 8¢5bEF t oo
provided on the pressing surface is used when pressing.
Fig. 17 is a cress-sectional diagram of the
through-holes of the tool with their diameter changed in

15 the direction of their center axis.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Embodimeﬁts of the invention will be described with
reference to Figs. 1 to 16. In those figures, like elements
are identified by the same reference numerals, and will not

20 be described. Figs. 1, 2 and 3 show a fundamental flow of
the bump formation according to an embodiment of the
invention. The bump formation flow according to a preferred
embodiment of the invention basically includes an alignment
process, a ball charging process and a heating process as
illustrated in Figs. 1, 2 and 3. These processes will

25 hereinafter be described in order, with reference to other

figures, 1f necessary. Referring to



20 9 having projections for use in pressing before the renoval of the tool
2 has an effect of enabling the thickness of the stencil of the tool 2 to
be made | arger than the dianeter of the conductive sphere as shown in Fig.
14. Thus, since the rigidity of the tool 2 can be 25 e”“@?ﬁﬁﬂ;arg%ééfe of
the tool can be extended. By using the presgi.ng tool 9 having recesses on
the pressing side, it is possible to precisely position the conductive
spheres 3 on ads 0 he sgnigcgn t 8_F -1 ice
L addi (1 of L i iy TR Bt ccarEg Fogl CBoHRy Fng h R EoBols Yoot he
pressing sidey il 8+ i t ressyal cond Ve, S :
irrespective &fO?hgﬁﬁgﬁiﬁﬁgﬁﬁ%|95 IgaaﬁgegékﬁgdénQS%g%ngkria é§§%%ﬁ88 of
forning the tREAUGRNA e ginp Ot ¥ GlimbBes i BBLEEHWRS 1dRS Y IDed he
previously, is developed to be able to change the“di aneter of the :
t hrough- hol es 341N 2t ke dthivgkimesse dié£6+198401 atBe, Shepeils2ay 0fad@ok 2 as
shown in Fig. 17, the conductive 10 spheres 3 can be easily stuffed into
the throggh- hgkessingndjiaced orntd@dpadeny thetbeagevistowh Vi tdrdvein
precision. In this case, it is desired that on the side where the
conductive spheres 3har ecalp, exhd tdhefdimeelieroof thbe tolrlo@gh- hol es 6 be
made as near to twce 15 that of the sphere 3 as possible within the range
from the di anhiehoafyht téies grariccchdwctowr cdevhae, L and whithe uags «drde t he
di aneter of the through-holes be made | arger than but as near to that of
the sphere 3 he fossied eccaddimg M fihe cinventhioni mgysbepoft ik fKiament
conductor device 1 with the conductive spheres 3 nounted on the pads is

pl aced i n a ht¥Pelgstghn&ce aswdfar ot retectedy sawaifeh i rrodtved
furnace. Thus, the conductive spheres 3 can_be changed into the bunps 4 25
connect®@ to VhéEhpxesisy ehcudedvey Panheafhervafernasdssapgchkaged

sem conductor device 1 is rinsed, and cut into_necessary sizes, thus the
devi ce 1 wit hCBhaaHapPaLthehFGMA iy 2 wafer-shaped semiconductor

device is used as an example of the semicanductor device

1. This is because the effect df the invention is
generally great on forming bumps of a wafer-type

15 semiconductor device that needs a large number of bumps.
Fig. 4 shows the semiconductor device 1 on which bumps
are formed according to the embodiment of the invention,
and a magnified part of the device. The semiconductor
device 1 has a large number of pads 5 on which bumps are

20 to be formed, for example, at most tens of thousands of
pads 5. The tool 2 is formed by the frame 2b and the
stencil 2a as illustrated by the cross-sectional view of
Fig. 5. The stencil 2a has through-holes 6 formed to
oppose to the pads 5 of the semiconductor device 1.

25 This stencil 2a can be made of a material of metal or
resin. The diameters of the through-holes 6 are in the
range from that of the electric-conductive spheres 3 to

less than twice that of the spheres 3 that are used in



8 February 2003 -12 In this enbodi nent, tens of thousands of bunps can be
formed at a tine on the pads 5 of the sem conductor device 1, thus the nass
productivity of bunps being remarkably inproved. 5 According to the
invention, a |large nunber of bunps can be forned at a ti s of

t he sem conductor device. In addition, the#.0l and so O§ﬁ=g$u%ﬁ§266§
production of bunps can be used at | ow cost, and the device structure can
be made si npl oyen Qoskice condughi SHchea | der ,bal |'s
can be usedeﬁ???éﬁ%ﬁ%% ﬁa%e??gﬁg'bunpg oyéﬁq eren?é%oﬁspftégzgsq%§% be
farmed. The byidgi ng. apd-hak! pvapLshiiRg nr QR8N 5 i cgysed when
conducti ve sg%eres sucﬁ gs SO ger Eaﬁlsngie%dggg cgﬂP %ﬂgg vgg %y provi di ng
the I'S processdpic Pt 698b88s5N8uEANAYCEILS 1SRN LS BOA ASEoLREnRAdS 8
February 2003 -13 WHAT IS CLAIMED I S: 1. A %%?hod of orn?%g gﬁﬁﬁs Fﬁ whi ch

conductive spher&sp s ised é@_ef@frrthugasﬁ%_c@s%%g -EPnsbict eF edevi Ce,
conprising the steps of: aligning a tool having through-holes with said

sem conguct oragimiding ot d hehe saibebr odghnelehtriLde ©ppesedth potihr-

pl aces where said bunps are to be formed; supplying said conductive spheres
on sai d tool hodles giany sai flormeduthi thespheileg iatt @ sa Ikt ivolghibel es of
said tool and renoving said tool from said sem conductor device as a bal
chargi ng processE;. and heating said conductive spheres and said

sem conduct or device. 2. A nethod accordin% to claim1, wherein on the side
where sai d conductive sPterkenpriosnaplerditpe disadst diolofowsi d First,

t hrough-hol es of said tool is equal to or larger than the dianeter of said
conductive spgfelsRaFEaE aFPPLEPYPERSE W EcCKREULEM S8l FuRMkIca ve
spheres, and on the device side the dianeter of said through-holes is equal
to or RE8rger dh&s iMemtcbithairRedonduef i vhespaBLeondyskor devike nbd
according to_claim]l, wherein theé?epth of gaid t hr ough- hol es of, said tool
is less thanTRiS @& 1R RRAMRR of L0/ sSPHARBNRASER O SIRRIBICRISER). 4. A

et hod 2co0r d9 9] Rl oL Lhs dLaret r oL e LYo oo of

2003 ' printing with a stencil or by spin coating using the
centrifugal force. Figs. 6A and 6B are cross-sectional

15 diagrams of part of the semiconductor device 1 with an
adhesive 10 provided on the pads 5 of the semiconductor
device 1. Fig. 6A shows the adhesive 10 coated over the
entire surface of the semiconductor device 1 including
the pads 5, and Fig. 6B shows the adhesive 10

20 selectively coated only on the pads of the device 1.

Next, the alignment process is executed to

align the pads 5 of the_semiconductor device 1 with the
through-holes 6 of the tool 2. The alignment is
performed manually by usual recognition as in the

25 stencil printer or automatically by using an automatic
stage and the image processing that pays attention to
the features of a video image picked up by a CCD camera.

Fig. 7 is a magnified view of the completed alignment



- 14 5. A nethod according to claim1, wherein before said alignnment step,
a fixing liquid supplying step is added to supply a fixing liquid such as
flux, soldering paste or conductive adhesive on said sem conductor device.
6. A nethod according to claim5, wherein said fixing |igu fl ux,
sol der paste or conductive adhesive to be sgpplied at sa?f%@%zﬁléaui d
supplying step is selectively supplied to the surfaces of pads of said

sem conduct or j_ce. 1 rging chai , rejn th

sel ective supggﬁwgf%%séﬁ%cf ﬁ%ﬂ%@ﬁ ?]%Irlg gﬁ%htéglf Fux&glm%’@ g'}dst%h%e
conducti ve adhesi n .t 5§g§q f Ld 1 §ON ok dey \ I Xi ng
l'iquid suppl y?%g sglt%ggl iasqgeer or @lda%%b??ﬁﬁ ﬁg ggsEAaﬁe%\#otﬁ%aﬁ%%%?n%ﬁ%(o

claims, vhergegisdl d ot Hhe IBUL PUCH 2abiuko 2okieh e or.
conductive adhesive at said fixing |liquid supplying step i s supplied over

the entire suphasep@hwedind SemiEOMHUSHOLs 08y i 6La8P1 Bhbeh usaindy RAadg; AL
provided. 9. A nethod according to claimb5, wherein a gap is provided

bet ween gai d §papeaN@padied BYU CAEIHICIDIsiEeNs Con SOxERBY eSAifd iy Sol der
paste or conductilve adhesive supplied to said sem conductor device can be
prevent ed frogphekrg tiade iish icdg@edl W ttosmed wOoh. tA8. thAoretohod @maoy di ng
to claiml1, wherein in said ball charging process said conductive spheres
are charged ispaceasdst broughrdvanss the ttterdugnshal esnél frofh Bedirigary 2003
- i~ nmotion of a brush.11. A nethod according to clainl, wherein

i nsai dbal | cheogtagipetedswidai dheormdiiogsives phiersschir @shfilged tihetto isai d

t hrough- hol es by thetransl ational notion of a spatul a-like squeegee. 12. A
met hod accor dtegted chathe, padsr & @i MW dienicerdngtay gevdess Isai dn
conducti vespheres arecharged into said through-holes by anair flow 13. A
net hod B&cor d? Bgetoverdrm 1 fwkdceihe iddaihaine ctRa@ e Rg8piocess eshied
conducti vespheres arecharged into said through-holes by vibration.14. A
net hod accord?%gb?oléFQFﬁﬁFhﬂﬁeF§%¥iQ§ﬁQQﬂxﬂqu%kﬁ%iﬁéhﬁﬁégéséosépﬁh
conducti vesphere d i.nto said . through-holes by tilting said

t ool andsai d s%%ig%ﬁ%ﬁﬁ?%ﬁggévﬁée?PSF%@Knﬁ T A hg?t 65 cPERRL I Mher ei n
conduct | ve SpHERERCERHr oIt SARE SHTRoGUIEE 1 ol Whai nst. ¢ he pads of sai d
devi co. 16, A method acthr 8T R 0 SRR RS TS T Sar o RERPEEREESI ng
Checked] f careeRESugnno S S S R e e n b chher o

i's a through-hghssiBe MLCRoPALEPAREE iU OYUh hehas@ing, rerheying step
is perfornmed to charge a conductive sphére into said sphere-fallen-out

t hrough- hol e.supS1 Felr yanduddze- EphblesA IMRINO U RAKEEI AGwH0igL8I Bhi,
wherein said sem conductor device Is rinsed after said heating step. 18. A
met hod accor dihgptghehalesls wifettien toaild 5 enonttatoratdbyhae is cut
intoia plurality of parts after said heating step. 19. A nethod according
to claim 1, wmstioniofshhd brephofl shioymi g FHiwl tdolowi thhe shhdough-

sem conductor device an 10 interval is provided between said tool and said
seni cofuct orh@kes cé dyeachpiged withothe mondusHctorapheres 8hai Anl,
wherein in said ball charging process, after said tool is_renoved fromsaid
15 seni condu@L e cetBSpPESSSHG VEt SFTONGHIRA T Tepredstig) gool

FRP
Cam conduct ord EUR cESROTea AL RaR S0 ORI G DO 1L CRESGRRTCt  ve
h 20 d.to f b ' t devi | Si th
Tops of - al IS5 & SG6HPRaUl G En 804 UGS R (1 X5t I SEOF CORGERRor
device so thal, sa dytNr oHOBFHRLERNGRN (B ARRBRG I2 JPAEFSs WWOLRaFGLE PUMPS

are to be fo
25 into one through hole 6 of the tool 2 is limited to one,

the dimension h shown in Fig. 7 is required to be less
than 1.5 times as large as the diameter of the conduc-

tive sphere 3. The charging of conductive spheres 3



25 supplying said conductive spheres on said tool, charging said conductive
spheres into said through-holes of said tool and renoving said tool from
sai d sem conductor device as a ball charging process; and heating said
conductive spheres and said sem conductor 30 device, whekg i de of
the tool where said conductive spheres ar e'9s'uppl i ed, theég#é;)r@agg}r E@1053'sai d
t’hr ough- hol es of 8 February 2003 - 17 said tool is equal to or |arger
than the di anst®e bfiesthdugbntadéesvé ofhdhes imvld 2ndahebs prafotwieck t hat
of said conductive spheres, and on the device side of the tool the dianeter
of said throdft ks by egban £beobrishgdr theh Tl3ndpyotssngdthenductive
spheres used. 22. A nethod according to_claim?21, wherein the depth of said
t hr ough- hol eFrEMskatlienoPLi 8 FE¥segREn 1. ShoWFesit HEL @i akBt eRSdhigsand
conductive spheres used. 10 23. A nethod accqording to claim 21, wherein the
di ameter of $ditd fiROubh- FEPBs2Bf 248i AOEER il SHEHedR nFidie tént SReaxi s
of the through-holes. 15 24. A ngthod_according . .tq claim22l,  wherein before
sai d al PgnmeNtRRapton S ﬂ%%sf%gﬁéﬁppﬂgiﬂﬁ gh@pﬁii?ﬁﬁﬁxp otR&ppP9Lan
adhesi ve sel ected, from the group, copsisting of .fl ux, .sol dering, paste and
conducti ve a&ﬁ‘égi%wﬁes i%g%‘é?ﬁ thn ﬁgtohgdev é.“zd'—%.e’kc%%ghg% accor di ng

uoti ve aBfiESIRYHIP i 9t . 2120 2. a

22 Sl oot | vel s TS ot T TRE St FEROR of SARIECo 10N ¢ i do fictor Sep
ice. 25 . j t [ ot ti

cupply of satiESETELEy §4P Eha%e; Relnd. & MheckiB AR ¥ co ot e

adhes! v SuPREHISAANED dos B £ TRALEYOP! LU EAG. (A0 otan AJRLLOH ALEET 01 N9

to clai m 24, erei n-sai esive at sald adhesive su ylng ste

suppl i g ovepekhe Rl P FieDFEad Viw2PR3tndB8pHERSE Anfaifl the
sem conduct or device on whi'ch pads are provided.
excessive spheres 3 have been completely removed from
around the through¥holes 6, thus making sure of the
pfocesses. The tests can be performed by the usual '
recognition of the operator or by the automatic
15 recognition using the combination of the electric CCD
and image processor. If the charging operation and the
excessive sphere removal are found not to be complete,
the charging process is repeated, the spheres 3 are
added, or the excessive conductive spheres 3 aré
20 directly removed by workers, thus solving those
problems.

After the completion of the charging of
conductive spheres into the through-holes 6 and the
removal of excessive conductive spheres 3 from around

25 the through-holes 6, the pressing tool 9 is moved up and
down to press the conductive spheres 3 in the through-

holes 6 against the semiconductor device. After the

pressure, the tool 2 is lifted away from the semi-



28. A nethod according to claim 24, wherein a gap is 5 provided between
said tool and said sem conductor device so that said flux, solder paste or
eonductive adhesive supplied to said sem conductor device can be prevented
frombeing made in contact with said tool. 10 29. A net i to
claim?21l, wherein in said ball charging pretess said coggﬁgpﬁ%gpg% e?es are
charged into said through-holes by the translational notion of a brush. 30.
A et hod accorgbinfudtol@dvied, L1wheLri ahiie sase,balinckh whargonguetooess
sai d conductive spheres are charged into said through-holes by the

transl ati onal spMdras  stsfifedger. tBE. throeghetocdesordiaue tmresaed 21,
wherein in said ball 20 chargi ng process said conductive spheres are
charged i nto samwh,t Hheigphetes Byana alosélywatB2chaddtchdthaguadsdi g to
claim 21, wherein in said ball charging process said conductive spheres are
charged into 2mdbdiis rranuphehpl £5xeg onbthei pads3S. b Métshatilesbodiaf to
claim2l1l, wherein in said ball charging process said conductive spheres are
charged Bnto ¢hied adivesligre N es Dyereforag waed tbel taed Faiis 3oilled

sem conduct or devi ce. 8 February 2003 -19 34. A nethod according to claim
21, wherein sﬂpjﬁﬂqmuéﬁﬂMﬁﬁ@9QQR%L%G%ﬁsd@YéCFolbethérﬁ9$QHQ$kﬁws of the
sem conduct or device, _and wherein in said ball char in%ﬁgpocess a pressing

step i s added SPSeFESr s S8 kP LoRRIcEH§ S S pPRAES CRRaF§dd S8 fvaidnd

Lol o removEloH Gries T Soarice of S HaVERE. C982 R RHENG® 4thr di ng (o
Cemoved T r om Baea SieRPRo Tt i Lo FE SR R RER S £ R ah WA SUGHE hol e
cpnere: £8 char B PIBURIFORIEY o Ty P M E S 48 perFor R0 Byl "
36 A - ot noRCACes iBeo W (e e et 0 Y 68 BRSNS o hell LT
Wherein sai d SaeiToBTesiec Bl phes ALl B0 B R ) e atter

said heating sheRea3d tATRIAQULPAGAHMAG 1By Ctige My ddondhpieish i, SaiHd St ep
of 25 aligning said tool with said sem conductor device, an interval iIs

provi ded bet wgggp3akenkp®l odadrhsedittutiproderaoecdy by thacer. 39. A
met hod according to claim21, wherein said places 30 where said bunps are

to be fopnmed gubspadentl comres@mmnamrehd tiea tivg ceroaadswhenebr i n sai d bal |
chargi ng process, after said tool is renmoved from said sem conduct or
suppressed to the minimum. The pressing tool 9 may have
not only simply a flat plate for pressing, but also
projections shown in Fig. 14, recesses shown in Fig. 15
or an elastic body shown in Fig. 16. The pressing tool
20 9 having projections for use in pressing before the
removal of the tool 2 has an effect of enabling the
thickness of the stencil of the tool 2 to be made larger
than the diameter of the conductive sphere as shown in
Fig. 14. Thus, since the rigidity of the tool 2 can be
25 enhanced, the life of the tool can be extended. By
using the pressing tool 9 having recesses on the

pressing side, it is possible to precisely position the

conductive spheres 3 on the pads 5 of the semiconductor



8 February 2003 -20 device a pressing step is provided to depress said
conductive spheres charged in said through-hol es against the pads of said
sem conductor device. 5 40. A nethod according to claim21l, wherein said
tool having through-holes has a thickness, at said throughedpo|, ¥hisch is
|l ess than 1.5 tines as |large as the dianeteil-of the conductive p%eres. 10
41. A nethod of form ng bunps in which conductive spheres are used to form
bunps on a segke&@reuQt.or MEHdHE tiCAIPIH G ngiidetatepeeefsingUrRal ng an
adhesive selected fromthe group consisting of flux, soldering paste and
conductive adhesivg en tasticendprahuciios sleassengsaiidegdhasiiee being
supplied over the entire surface of the sem conductor device on which pads
of the sem copdastibiledéw peremse girlovilded;oradugmnivng apheakshavi ng

t hrough-hol es with said sem conductor device so that said through-hol es can
be 20 opposedirveshecplizees inidvee digiah Bionmsl aaklewvaheesor mdd; asuppl yi ng
sai d conductive spheres on said tool, charging said conductive spheres into
sai d t hr®ugh- #PPESPrsiassi detdod afd s threeghrhokesaidd of

sem conductor device as a ball charging process; and 25 heating said
conductive spteieB BRE dapBesem ¥oFdFaSHTriRad drenboualet h6d of forning
bunps in which conductive spheres are used to _form bunps on_a sem conduct or
devi ce, conpr#@YeECRedt Re SEepblsr T8I iIGRndf £FhoAL#mStFag ©hr 5B6h- hol es

with said senmi conductor . device s

t hat ,said through- hol b 8
February 2003-25QUIBpRoLes PolPhghﬁl ézj%ﬁﬁFhr u'%FEih%SO ?gh?g be formed;
| yi id d ' h id taal ch j id ducti
Spher &5 It o SEFECThr ORGRENEPES Bf SGarAVBol Tl § erbUt noheaFaRBBgELFFom
d . q . | . : q h . d
conductiive SPHRIEESSr aMaD8eRREonduSOr A S ey cr i AP Reraresop sai d
]E.hrough.' hol es, 0f %fé&'e&%’{x ‘BHeaPQHEf acQ £t *E%% %%vq.cceo"ﬂ%ﬂéfgnfgﬂeres. are
illed into are 10U equal to or rarger than di ameters of Said ctonductive

spheres and %féé:féiémn in?’t%!igeéagfe,siitd id Ry g%qéeiénceﬁgug&axe

spheres, and“di aneters of said through-hobs of sai on a surface

facing with iﬁié’rée@ﬁéo&gﬂﬁﬁeﬁi@@%%ﬁe&%se@u%‘ré S ypldgerefdan diameters
of said conductive 15 spheres. 43. nmet hod of fabricating a sem conductor

device, by fQidmrdninds beUShREGuERRHBLEISVE BRh@IRE LHOMEASI W thecst eps
of : 20 supplying said conductive spheres into through-holes of a tool by
transl ats on mdtoroditiad sehsteoBeabr psbsiblliegniindisnitthd adned frPasi tion
of said sem conductor device on which said bunps are to be forned;
transferring tdee dliccomeitet i @€ sphesphetrod Sai dwiosl thet25 aad domposhé i on
and heating said conductive spheres. 44. A nethod of fabricating a

senmi conduct oPafEA celdr cohreli Agameterapi 4Be Ehaosioh-heles dagradag both

said 30 conductive spheres and sai d sem conductor devi ce are_ heat ed.
larger than but as near to that of the sphere 3 as

possible.

20 In the following heating step, the semi-
conductor device 1 with the conductive spheres 3 mounted
on the pads is placed in a heating furnace such as a
commercially available reflow furnace. Thus, the
conductive spheres 3 can be changed into the bumps 4

25 connected to the pads of the device 1. Thereafter, if
necessary, the semiconductor device 1 is rinsed, and cut
into necessary sizes, thus the device 1 with the bumps 4

being completed.



4 8 February 2003 -22 45. A nethod of form ng bunps in which conductive
spheres are used to form bunps on a sem conduct or device, conprising the
steps of: supplying said conductive spheres into through-holes of 5 a tool
by translation notion of at |east one brush; aligning sa gebRfry20G3
position of said sem conductor device on whach said bunps are to be forned,
transferring said conductive spheres fromsaid tool to said position; and
10 heating said conduct itve tsiher@boditnerft et &gl ©f £RbsA UK di ng
to claim45, wherein in said heating both said conductive spheres and said
sem conduct or cdgavbee farticlicalted timet on An@tpads 0 §abehealsiefg -a

sem conduct or device conprising the steps of: coating flux pads of said
sem conduct orcgadiueeor! davieg a,spans ieweess 9 pesduotieitgob fandinpy d 20
sem conduct or device by disposing spacers; and transferring conductive
spheres nounteding semdriadk yofirgamatrddol to said pads of said

sem conduct or devi ce, wherein spacers of which nunber is smaller than a
nunber o through- hol esRacogdiidgpdds tfe siaivknEimmronlutavgedevmber2ofar e
used as said spacers. 48. A nethod of fabricating a sem conductor device
conpri si ng t Heuspepesanf becfarieg Rtue Wile mdsthd radig séntbenduct or
device; 30 leaving a space between a mask of a tool and said sem conductor
devi ce by di spereiaendpatersdesagetr adst &ddifg Fondifeg i Veosphdeesonmdiint ed on
sai d mask of 8 February 2003 -23 said tool to said pads_of said

seni conduct or %VFB% PRACHEEAORNOF PR -aTo IR ‘b"Te%a?'El HaYkCafg sand pads

are di sposed | S|t|on acers are provided t,o di spos | urality of

sai d pads bet%%n %ﬁhﬁ%@tégfﬁhléﬁt CERc R fifste i %Seﬁ%gesgﬁﬂ'spacers

49. A nethod of fabricat a se conduct?{ devi ce conpr iflng thg steps of:
10 since con uc ve spheres sUch as solder balls ¢an

used as the bump material, bumps of different consti-
tuents can be formed The bridging and ball vanishiné
problems sometlmes caused when conductive spheres such
as solder balls are used can be solved by providing the
15 process for pressing the conductive spheres against the

pads.



coating flux wth pads of said sem conductor device; 10 |eaving a space
between a nmask of a tool and said sem conductor device by disposing
spacers; and transferring conductive spheres nmounted on said mask portion
of said tool to said pads of said sem conductor device, gFeBhadrgi zooden

t hrough- hol es of said mask and said pads -dBe di sposed in position, spacers
provided to dispose a plurality of said through-holes between spacers

adj acent eaclymairher angamsed &S sai d spacers. 20 50. A nethod of
fabricating a sem conductor device conprising the steps of: coating flux

Wi th pads of 1sai d sem goriticdl cdevicaeiideeainiss airspacicihetyeaiceivask of a
tool and said sem conductor device by disposing spacers; and 25 °

t ransf erri ng sphedest iare syEwer o Mot éoinges sai b neeki -adosductéool to said
pads of said sem conductor device, wherein when through-holes of said mask
and sai d padsledigedi s9owad simgddia ishiepsaift spacers di sposed so that there
exi sts a place one or sone of said spacers are not 30 di sposed between said
pads adj acent each ot hédigdnked e s diay gpaddrzeugh-ghqdeds vat fh 2988d- 24 5
10 15 20 51. A nethod of fabricating a sem conductor device conprising the
steps of : co&EMRGORARENAT HFEEE ° Hiaf AL FNRRY T~ eVESeCaRa%i ng a

bet k . of t oal d i d 1 duct devi by di [
spacers; andoPPATSFeiA (3% SRR VE ST bre dtiR - En 9 0P Skt sai o

tool to said pads of J 1.C ct o I,,Cs L h_when_t hrough- hol e

of said ia;k gndssaids%%g§ﬁ§ggmﬁ?%%6£é%ngﬁxgggv?y%ﬁgg%%fdogp%%ggsugisposez
that th [ I ' t di d

S0 tha er?:o%&'ﬁﬁ%g‘lr@%;ﬁ'@ ﬁn%ﬁ héég?dé’ré?%ﬁﬁé gL gqnot dispose

bet ween said throu es adj acent are used as sai d spacers.

52. A met hod (@ S RAP-HEAI NG B M GAMIUGERT £V Een§ OSPL & SEHFL t Bot eps of :
coating flux wth pads of said sem conductor device; |eaving a space

between a maglyief sandiRAnAHtSAIdEEAE CNHIGLOT] deVAEQIRY B6888EhY _
spacers; and transferring conductive spheres nounted on said mask of said
tool to saidgpads of said sem conductor device, wherein when through-holes
of said mask and said pads are disposed in position, spacers provided at
intervals of a plural i theadfirzpishiphdsoradectisesl fsheresl spacessd 25 53. A
nmet hod of fabricating a sem conductor device conprising the steps of:

semiconductor device.

2. A method according to claim 1, wherein on the

side where said conductive spheres are supplied the

diameter of said through-holes of said tool is equal to

or larger than the diameter of said conductive spheres

used and less than twice that of said conductive

spheres, and on the device side the diameter of said

through-holes is equal to or larger than that of said

conductive spheres used.

3. A method according to claim 1, wherein the

depth of said through-holes of said tool is less than

1.5 times the diameter of said conductive spheres used.

4, A method according to claim 1, wherein the

diameter of said through-holes of said tool is changed

in the center axis of the through-holes.



coating flux with pads of said sem conductor device; |eaving a space

bet ween a nmask of a tool and said sem conductor device by disposing
spacers; and 30 transferring conductive spheres nmounted on said nask of
said tool to said pads of said sem conductor device, whey s@sm@pgmoos

t hrough- hol es of said mask and said pads _;,i 8 February 2003 - 25 are

di sposed in position, spacers provided at intervals of a plurality of said
t hr ough- hol es. are used _as [ ace A et hod of_ fabricat a

sem conduct or% ‘devi ce 5%5@%&@ dPCtCtPréﬁJ‘%?Fé’ G Trs "ilhie’f%l%s‘be%\ﬁg?ei n a
waf er is used_i.n S?_I d_sem LY duct ar Vi ce. bricating a

sem conduct orsac}éj\/l é‘ga]&%’l' di ngea 0% o olfl%l‘Pa‘fnssu ¥Jon%45€%e+§| n a
spacer 10 for 0 i 56. A
met hod of fab% :Eﬁg%gl@qsgcond'ucﬁ%@r C!Ldlecﬁﬁce sglc%gr%sl ng glf%ggngv\her ein
a spacer for Baddeh Ane hRthe ey Raldh Rstod ssasc?dsmléaa@ué@afer 15 57. A
nmet hod of fabricating a sem conductor device according to any one of clains
47 to 53, wheiRijrespacers of which positions are changed in accordance wth
a change of a position of said tool are used as said spacers. 20 58. A

nethod of falg.icating a seHNELIHdIARYiGE LR B NOvEOr&ly 94edcl ai s 47
to 57, wherein spacers forned |like tablets or like wires are used as said

spacers. 25 fAxing AAQhidl .sAth A% ALl ,%slder paste or conductive
AL, A9. A9. A AlLLA[.A Y .AT(Y.AYr. Al . Al . A AF. A . Al . AY% AYL. A Al . AL8eH Wkl

$( 0} xsni d YU]ac@]ecsa]VteTa:]oca:]eces]tna]laae]d:ae]t:aQaﬂac] c%J]bc:a]g:a]n@]cdt] sapphytajca] ca] c
aJ ca] ca] ca] ca] ca] ca] ca] ca] ca] c<a]ca]ca! 08G&c|"y8HM !'!* ((...111{223}xsnid_zU

] ca] ca] ca] ca]ﬂ@]ma]%@]edeqmvﬁ]m@mbeqd:amaqw]wﬁaqca] @é] rafsap€a] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca! 33333334044445N5| 5556K6\ 66667G/{ 7777778388} xsnid_Z

U] ca] ca] ca] c&pdd cameaicnd Jr}'eaﬂca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] c
18 # 999: G <<<>ABBz({ C, DZDEE~FFGEG-HGHH

& 50] oa] oa] oal-oa] oa] cafod esﬁndi R0 5 o God e co OR} 5 6B EaF ca] ca oal ¢

RRNTIG 221,?24%3}%&%“]58% T & A ]%55” by "ci%]‘%%@arﬁ%%* g%%f?;] t;h“:”a“]“S
g}?%%gﬁ]sgglrr o%%!]efga/}pcg% gg%&:}%ﬁ%ﬁﬂ%%%&% %%ﬁ ?ca%ca%ca] ca] c
\?\%/\Y(;\?(]Sgﬁ]zcﬂ Fﬁeﬁﬁ\&?ﬁt@‘]&ﬁ CG?J% wr mhc? %]a&f’flc%—fri\k]r@% ca%w cg] cafga] cajc

alcaljcal]calc cajcalca]jca]lcalcaUca]lcalJcal *(_a__
_1+\ Lcclcclcxgjds@rﬁ%agawlmmr@] ] ca] ca] ca] ca] cal] ca] ca] (_

srsst}xsnid_24 ] ca] ca] cal aadtra]d o i £l ] €] €Bd b $2] wadeal saggatical caj caj

calcalca]calcalcalcalcalcajcalcalcalcaltOtNtetttttu] xxxy@Czz{{{|*|=|_|t]|}|

| 1-}7}:}}} ) ~}dsqirdy Alilaldadwe] ced cilwa) oo béd e pasteapragonfiaat takcal cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ~YZmnkzh/ (57: } xsni d*Y] cal] ca]

ca] ca] ca] ca] ecadteaics] ad] o3 icd] Tid oad chl wal e aduphptnlcg] sb¢palsal ca] ca) ca] caj
“ca] ca] ca] ca] ca] ca! : JOCOI NPSVYy" $;
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F} xsmhc Y] ca]d8iGq QU Ta]21¢ R c%]%a?%%‘]h%?@a] ca] ca] ca] ca] ca] ca] calc
a]J ca] ca] ca] cg] ca] ca] CW)@&’ ] ca8ef leO%&}él;mF% ](ié 109B& ( F
109B& ()- 1 109BB& () ‘?) %% 1098F lalmaa () m
'S, #10%8B& ()fénﬁpo%#ééoﬁé%éﬁ fMid tool and said semiconductor

device so that said flux, solder paste or conductive

adhesive supplied to said semiconductor device can be

prevented from being made in contact with said tool.

10. A method according to claim 1, wherein in said

ball charging process said conductive spheres are

charged into said through-holes by the translational
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13. A method according to claim 1, wherein in said
ball charging process said conductive spheres are
charged into said through-holes by vibration.
14, A method accoraing to claim 1, wherein in said
ball charging process séid conductive spheres are
charged into said through-holes by tilting said tool and
said semiconductor device.
15, A method according to claim 1, wherein in said
ball charging process a pressing step is added to
depress said conductive spheres charged in said through-
holes against the pads of said semiconductor device
before said tool is removed from said semiconductor
device.
16. A method according to claim 1, wherein in said
ball charging process, before said tool is removed from
said semiconductor device it is checked if each through-
hole has a conductive sphere charged, and if there is a
through-hole in which no sphere is charged, a charging

re-trying step is performed to charge a conductive

sphere into said sphere-fallen-out through-hole.
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17. A method according to claim 1, wherein said

gemiconductor device is rinsed after said heating step.

18. A method according to claim 1, wherein said
5 semiconductor device is cut into a plurality of parts after

said heating step.

19. A method according to claim 1, wherein in said step of
aligning said tool with said semiconductor device, an
10 interval is provided between said tool and said

semiconductor device by a spacer.

20. A method according to claim 1, wherein in said ball
charging process, after said tool is removed from said
15 semiconductor device a pressing step is provided to depress
said conductive spheres charged in said through-holes

against the pads of said semiconductor device.

21. A method of forming bumps in which conductive spheres

20 are used to form bumps on a semiconductor device, comprising
the steps of:

aligning a tool  Thaving through-holes with said
semiconductor device so that said through-holes can be
opposed to places where said bumps are to be formed;

25 supplying said conductive spheres on said tool, charging
gaid conductive spheres into said through-holes of said tool
and removing said tool from said semiconductor device as a
ball charging process; and

heating said conductive spheres and said semiconductor
30 device,
wherein on the side of the tool where said conductive

spheres are supplied, the diameter of said through-holes of
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104| J88888@HAIIE- 01045 &PI61&EP) c@ OVarger than the diameter of said

conductive spheres used and less than twice that of said
conductive spheres, and on the device side of the tool the
diameter of said through-holes is equal to or larger than

5 that of said conductive spheres used.

22. A method according to claim 21, wherein the depth of
said through-holes of said tool is less than 1.5 times the
diameter of said conductive spheres used.

10
23. A method according to claim 21, wherein the diameter of
said through-holes of said tool is changed in the center

axis of the through-holes.

15 24. A method according to claim 21, wherein before said
alignment step, an adhesive supplying step is added to
supply an adhesive selected from the group consisting of
flux, soldering paste and conductive adhesive on said

semiconductor device.

20
25. A method according to claim 24, wherein said adhesive
supplied at said adhesive supplying step is selectively
supplied to the surfaces of pads of said semiconductor
device.

25
26. A method according to claim 25, wherein the selective
supply of said adhesive on the pads of said semiconductor
device at the adhesive supplying step 1is performed by
printing.

30

27. A method according to claim 24, wherein said adhesive

at said adhesive supplying step is supplied over the entire
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-0~ FFFGGHﬁHFFFWﬁl of "said semiconductor device on which

provided.

28. A method according to claim 24, wherein a gap is
5 provided between said tool and said semiconductor device so
that said flux, solder paste or conductive adhesive supplied
to said semiconductor device can be prevented from being

made in contact with said tool.

10 29. A method according to claim 21, wherein in said ball
charging process said conductive spheres are charged into

said through-holes by the translational motion of a brush.

30. A method according to claim 21, wherein in said bail
15 charging process said conductive spheres are charged into
said through-holes by the translational motion of a

squeegee.

31. A method according to claim 21, wherein in said ball
20 charging process said conductive spheres are charged into

said through-holes by an air flow.

32. A method according to c¢laim 21, wherein in said ball
charging process said conductive spheres are charged into

25 said through-holes by vibration.

33. A method according to claim 21, wherein in said ball
charging process sald conductive spheres are charged into
said through-holes by tilting said tool and said

30 semiconductor device.
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35. A method according to claim 21, wherein in said ball

10 charging process, before said tool is removed from said

semiconductor device it is checked if each through-hole has
a conductive sphere charged, and if there is a through-hole
in which no sphere is charged, a charging re—trying step is
performed to charge a conductivé sphere into said through-

15 hole in which no sphere is charged.

36. A - method according to claim 21, wherein gaid

semiconductor device is rinsed after said heating step.

20 37. A method according to claim 21, wherein said
semiconductor device is cut into a plurality of parts after

said heating step.

38. A method according to claim 21, wherein in said step of
25 aligning said tool with said semiconductor device, an
interval is provided between said tool and said

semiconductor device by a spacer.

39. A method according to claim 21, wherein said places
30 where s=aid bumps are to be formed are pads of the
semiconductor device, and wherein in said ball charging

process, after said tool is removed from said semiconductox
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5 40. A method according to claim 21, wherein said tool
having through-holes has a thickness, at said through-holes,
which is less than 1.5 times as large as the diameter of the

conductive spheres.

10 41. A method of forming bumps in which conductive spheres
are used to form bumps on a semiconductor device, comprising
the steps of:

supblying an adhesive selected from the group consisting
of flux, soldering paste and conductive adhesive on the

15 semiconductor device, said adhesive being supplied over the
entire surface of the semiconductor device on which pads of
the semiconductor device are provided;

aligning a tool  having through-holes with said
semiconductor device so that said through-holes can be

20 opposed to the places where said bumps are to be formed;

supplying said conductive spheres-on said tool, charging
said conductive spheres into said through-holes of said tool
and removing said tool from said semiconductor device as a
ball charging process; and

25 heating said conductive spheres and said semiconductor

device.

42. A method of forming bumps in which conductive spheres
are used to form bumps on a semiconductor device, comprising

30 the steps of:
aligning a tool having through-holes with said

semiconductor device so that said through-holes can be
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wherein diameters of said through-holes of said tool on

a surface that s=said conductive spheres are filled into are

10 equal to or larger than diameters of said conductive spheres
and smaller than 1.3 times of said diameters of said
conductive spheres, and diameters of said through-holes of
said tool on a surface facing with said semiconductor dévice

is equal to or larger than diameters of said condﬁctive

15 spheres.

43. A method of fabricating a semiconductor device, by
forming bumps by using conductive spheres, comprising the
steps of:
20 supplying said conductive spheres into through-holes of a
tool by translation motion of at least one brush;
aligning said tool on a position of said semiconductor
device on which said bumps are to be formed;
transferring said conductive spheres from said tool to
25 said position; and

heating said conductive spheres.

44. A method of fabricating a semiconductor device
according to claim 43, wherein in said heating both said

30 conductive spheres and said semiconductor device are heated.
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the steps of:
supplying said conductive spheres into through-holes of
5 a tool by translation motion of at least one brush;
aligning said tool on a position of said semiconductor
device on which said bumps are to be formed;
transferring said conductive spheres from said tool to
said position; and

10 heating said conductive spheres.

46. A method of forming bumps according to claim 45,
wherein in said heating both said conductive spheres and
said semiconductor device are heated.
15
47. A method of fabricating a semiconductor device
comprising the steps of:
coating flux pads of said semiconductor device;
leaving a space between a mask of a tool and said
20 semiconductor device by disposing spacers; and
transferring conductive spheres mounted on said mask of
salid tool to said pads of said semiconductor device,
wherein spacers of which number is smaller than a number
of through-holes or said pads of said semiconductor device

25 are used as said spacers.

48. A method of fabricating a semiconductor device
comprising the steps of:
coating flux with pads of said semiconductor device;
30 leaving a space between a mask of a tool and said
semiconductor device by disposing spacers; and

transferring conductive spheres mounted on said mask of
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wherein when through-holes of said mask and said pads
are disposed in position, spacers are provided to dispose a
plurality of said pads between spacers adjacent each other

are used as said spacers.

49. A method of fabricating a semiconductor device
comprising the steps of:

coating flux with pads of said semiconductor device;

leaving a space between a mask of a tool and said
gemiconductor device by disposing spacers; and

transferring conductive spheres mounted on said mask
portion of said tool to said pads of said semiconductor
device,

wherein when through-holes of said mask and said pads
are disposed in position, spacers provided to dispose a
plurality of said through-holes between spacers adjacent

each other are used as said spacers.

50. A method of fabricating a semiconductor device
éomprising the steps of:

coating flux with pads of said semiconductor device;

leaving a space between a mask of a tool and said
semiconductor device by disposing spacers; and

e transferring conductive spheres mounted on said mask of

said tool to said pads of said semiconductor device,

wherein when through-holes of said mask and said pads
are disposed in position, said spacers disposed so that
there exists a place one or some of said spacers are not
disposed between said pads adjacent each other are used as

salid spacers.
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transferring conductive spheres mounted on said mask of
said tool to said pads of said semiconductor device,
wherein when through-holes of said mask and said pads are
disposed in position, said spacers disposed so that there
10 exists a place one or some of said spacers are not disposed

between said through-holes adjacent each other are used as

said spacers.

52. A method of fabricating a semiconductor device
15 comprising the steps of:
coating flux with pads of said semiconductor device;
leaving a space between a mask of a tool and said
semiconductor device by disposing spacers; and
transferring conductive spheres mounted on said mask of
20 said tool to said pads of said semiconductor device,
wherein when through-holes of said mask and said pads
are disposed in position, spacers provided at intervals of a

plurality of said pads are used as said spacers.

25 53. A method of fabricating a semiconductor device
comprising the steps of:
coating flux with pads of said semiconductor device;
leaving a space between a mask of a tool and said
semiconductor device by disposing spacers; and
30 transferring conductive spheres mounted on said mask of
sald tool to said pads of said semiconductor device,

wherein when through-holes of said mask and said pads
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are disposed in position, spacers provided at intervals of a

plurality of said through-holes are used as said spacers.

S54. A method of fabricating a semiconductor device
according to any one of claims 47 to 53, wherein a wafer is

used in saild semiconductor device.

55. A method of fabricating a semiconductor device
according to any one of claims 47 to 54, wherein a spacer

formed in one body with said tool is used as said spacer.

56. A method of fabricating a semiconductor device
according to claim 55, wherein a spacer formed in one body

with said mask is used as said spacer.

57. A method of fabricating a semiconductor device
according to any one of claims 47 to 53, wherein spacers of
which positions are changed in accordance with a change of a

position of said tool are used as said spacers.

58. A method of fabricating a semiconductor device
according to any one claims 47 to 57, wherein spacers formed

like tablets or like wires are used as said spacers.



