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Sug ort with solder b ement s flol

| oAt ng0suBsePates8’wth b ~QQHLQQL§M§‘;2§E%2;?ntIOn
relates to a support with solder bal | for

| oadi ng substrates with ball mwgme hi s
copagetippiohhe expression subs mmmm&rstood as
meani ng the conponents in sem condughgf,. nanufacture 10
to which solder ball elenments are to be applied in a
pr%dppern1nwdtarrangdﬁenthpaﬂtemdemamwm asand method for
seneangyclohpalecs With gany segicapductor chip
positrons, 1n drvidual "seri conductor ¢ I ps,
internmediate wring boards of sem conductor stack

com@n%rﬂxsenamdﬂ ngelatheards of bngb¥idualich solder ball
conduct nponents and/or printed circuit

boﬁ 88eBFSa Banipa«%fl@hs HAFESa Wik B3 GarFagts - In
sefhteondunhertionponer! epesiddsdrs éﬁﬁsdﬁyﬂﬁkmﬁlunderstood
confacts _i.s unders ni.n tacts such.as

ex?%eﬁe nlnﬁhqﬁN% ég&%ﬁgéncon ac%% qﬂquc %ﬁ manufacture
di hensﬂmq:él o$oJad¢Jewbmlér mﬂe@mrsts hapvaglrot de ceppaced in a
SUﬁPeéét&PﬁlhBEer”e%f¥é%déﬁgﬁﬁnS 'ﬁat@@ﬂhcoﬂdu%h%% as

conponent stacks with outer dinensions in
ni PEPREPRAUFRAGe. WA t HELER| pMeRYp EeMig@aglugtems chip

p0§btsnemeﬂson maritva@haar mlaj‘ond‘wt@(adm;% 42nXeddediate

%Pg ﬁ neter%b 4 sen1co duct or maﬁ?r or
Wéé 0 865 husp?“”t Bt S et %%?R%f&‘w’:% Ypafiring
thboaddstamﬁeﬂnﬁmwm&udhes&mdemndﬂeumm thepuppetssiaed/or
Sfo2inSelll CONMGLO! ACkATECkN 2 SENAOMMELA! BhACkaye o

nponent an reach outer dinensions of sever

n1WPFﬁéPéF§ltBePﬁeéﬁmﬁﬁ§§§uﬁﬁﬁreﬁpﬁéﬁ§eﬁﬁt@PSltlonS
di nrensions |lie the outer dimensions of the externa
coghgct% for q!conductor congone W t h %QA (bI
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meaning
contacts such as extremely small flip-chip contacts
with outer dimensions of a few micrometers through to
contacts such as the intermediate contacts in
semiconductor component stacks with outer dimensions in
the millimeter range. While the flip-chip contacts are
positioned on contact areas of, for example, 42 X 42 pmz
{(square micrometers) of a semiconductor wafer or a
semiconductor chip, the intermediate contacts span the
distance between the underside and the upper side of a
semiconductor package in a semiconductor stack
component and may reach outer dimensions of several
millimeters. Between these two extreme outer
dimensions lie the outer dimensions of the external
contacts for semiconductor components with BGA (ball
grid array) packages, which today are in widespread

use.

Nevertheless, the loading of a substrate with ball

contacts of this type is difficult, the degree of



grid array) packages, which today are in w despread
35 use. Nevertheless, the |loading of a substrate with
ball contacts of this type is difficult, the degree
of FIN 606 P/200450779 2 difficulty i nvol ved in
sp539¥ﬁ@6n5UQWQﬁ§ 7drd consequently the nunber of

rejects, increasing as the digensions becone snaller,
especially since the nunber of ball contacts to be

apmuﬁﬁidﬂbﬁy InQﬁﬁ&ﬂﬁ&MiThaj5 |Q§@é@ﬂfﬂ@th0ﬂ§unt1ng, and
I.nt ensi v

| d t-
BRSO pRBBREoS RAFIFRES . sofuaPenirp 25 the
eléhﬁﬁm§uhmslﬁﬂ¢0m&n$m@1$eareesbakealﬂyt$1nce the number
deQﬁﬁsﬁéﬁﬁsdyhéégﬁymkg %RJdaﬁﬁﬁleéseﬁ%&ﬁaﬁﬁcééksgge

depressions of prescribed arrangenen ern are 10
Sfi Illoé‘éii%gt W%%ﬂ& eVt itsed tawee sbéli]@@rl‘b@‘ﬁl and cost-

el ameRrns ivie .t he pdeﬂaéeﬁédioraﬁf othi e dgyml grovidesanhe the
conn t ed t%r rres onglngggg tern of contact areas

on SHASEu B o & <G FETG iSmAtandeRspy into
s olddered scwntsogef her fe‘ﬁ’ra]se trechdi queé, i sapasdbonulaar Iayll the

15 i.cal. ¢ m ctor waf er
TN g T L
1OS|ﬁééle@hewﬁ@ﬁbeﬁoéﬁe§ol@éﬂlbaﬁﬂe@EeﬁEntsthe beolder ball

apRhic@n cgl nilﬂ t BREOUShY cEWASNisNt: t fige t @%é%d%o gp can be
The object of the invention is to provide a metho

| 0&GPHG SE0st FAt 8s SATIPSRAFEN D PPt P BReRls GHREGEFT areas
OV @nC oI hes EhbsdrétecuHRHESeﬁémphé b@OWﬁnﬂﬁthQﬁultaneously

r&as |ab|I| . of .the | oadi
subgﬁkg%ggme? gggFg baII e en%ﬁf%néﬁgepr |88§t5c5%arly
15 supgent epiatth cedl der anﬂan&ﬂnﬁnﬂﬂmnmwmiwcmake&aéefreelyo be
se&)%tvq*ale@ %{éﬂgegmraenoahgw LoSRLbLE, By cont 3% since

mol ds with depressions, it Is inten
thépe tﬁ@mgﬁﬁpoPF wFPHd§6IdEPIBaIF1€W§ﬁ§ﬁtst€anb6e applied
pr educed angbousdy ecasis dmdopehd tthoasha@sd desi gn
change to be 30 nade in the arrangenent pattern for
sol der ball elenents for different arrangenent
20 paffher wdisfctoorft ache aneastbansabstucatexvide a method for

loading substrates with solder ball elements which
overcomes the difficulties of the known methods,
permits increased reliability of the 1loading of
substrates with solder ball elements and provides a
25 support with solder ball elements which makes a freely
selectable arrangement pattern possible. By contrast
with female molds with depressions, it is intended that
the support with solder ball elements can be produced
at low cost and permits a rapid design change to be
30 made 1in the arrangement pattern for solder ball
elements for different arrangement patterns of contact

areas on substrates.

This object is achieved by the subject matter of the
35 independent claims. Advantageous developments of the

invention are provided by the dependent claims.
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This object is achieved by the subject matter of the
35 i ndependent cl ai ns. Advant ageous devel opnents of
the invention are provided by the dependent cl ai ms.
FIN 606 P/ 200450779 3 According to the invention, a
suppdr €06r PEaPPREPTAOt h  sol der ball el ements for

| oadi ng or populating substrates with ball contacts
is provided. The support has a |ayer of adhesive

appkeedd9ngon® stde. ifhenlayer, % 0fusghesi Ve UM iSeSyith
or thernDsettlng material, the

a thernopl astjc
adﬁ8§?€§ fg?:L Lof SHFTERGSs réaﬁced“%ﬁ%ﬁnglrfﬁdla?%HU1atlng
Fustbermates whehsipidr tcdresacs dey daddided ementié support

whi r ra ked in rows an co
onhggeglg g%r ?&g%he§¥§§L¥ fF%églﬁggﬁlng Hgs fayer
t h@fscﬂd@@fmeileen@@mgrm% he rtéwsrrr@mvda@cﬂummsr i hharmosettmg

Pr gaeki-ad , mMuHdBh AN pevE $oRle P LERIERT i reduced when
sem conductor chip or a sem conductor conponent. One

advERPEGEEEE -t hi BUSERBBMOTG t 1ol HEPPPAF | DeFerfisider ball

15ellenthat Whieff efse b@ffaﬁbéﬂeﬂuas%ﬂlyh pak&ed NiMBws and
pernh55|ble tch al

0 2 jposi tions. 3Patd§k "
posSibl'e“or? a i 8X8uctor %% bresem e packing
cohpenéite foidber edegents | n athadvwantsagendf cofusns in a

SUBE@EEr\!\L’Ble@lh has; 1ihese F! ossgymfégksg sol g%ftcﬂa" 2 a

el ements that the_ adhesi've force o
adREBLgenycreguEBdPwReEN & ﬁ@a@uogpé@ct@énm@@mew by
selectlve irradiation of individual positions of

d bal | . the sol a
ChERE 2glAnEaSeD Ghor e i R ot o o Sk e b et
dr ap 25hetf. iEvenflfeosenbaglof el hmesokdewibhl | the minimum

el S@?R&%s1§>1eSUE> i Ghent Jfror d1he lapsened. s0] 5 b@ﬁérr

el énenis to be “renpve omtheir positions
ShBRPAGPOP by™ ofhers HEHRPBIC &SI stlaire, O%nds?%lconduCtor

obt:ampowehla t he FureMRiriiorge solideri bakh eh@r@itsg@nNof this
arr.an Batgern 30 t.hat ha sol.der ball elen§8%§ ball

e iy 035 oS ng Kii g0t PRAASS of 0

subéEmanesarehaarrahgedadB¢5keep|ﬁgrsappoftsthethlapms of
andBabuls (of - &h0sed VuRehked-a0ideead! lcol SR 1y, by

but with rent
selective irradiation of individual positions of solder

ball elements, the solder ball element located there
can be loosened at its position or even made to drop
off. Even loosening of the solder ball elements 1is
sufficient for the loosened solder ball elements to be
removed from their positions by simple shaking or by
other means of assistance, and to obtain with the
remaining solder ball elements an arrangement pattern
that has solder ball elements precisely where
corresponding contact  areas of a substrate are
arranged. By keeping supports with rows and columns of
closely packed solder ball elements, but with different
minimal pitches, a supply of supports for a wide
variety of types of application can be advantageously
kept.



m nimal pitches, a supply of supports for a wide 35
variety of types of application can be advant ageously
kept. FIN 606 P/200450779 4 In a preferred form of
the support, it is adapted to a substrate to be
| oHAR 610 PHE O0EARTIR a semi conductor wafer. In this
case, the support has an arrangement pattern for
flip-chip contacts for a multiplicity of 5
semncwg%é@rﬁéu PSo AR bhetﬁéms%@%%torle/vaﬂf@adq;&@é'to a
t he er ball 03|t| ns of the Sup ort provided for
i 5§@'§bﬂﬁ%r BalPaErEmemt stror tRAMc P i cBRPAgpnductor

arwafb& pr o¥Zndechian theesenﬂ&nnﬂwpﬁ@ftMMEerzﬁdearrangement

an e ir he Ia ery
%%g&%gn Iﬁ(ﬁa ﬁ‘%hé?ﬁgmggg]ﬁ%%kgof Yhe |¥Q/enttlplmlty ot

5th§e§l}|§|§@|dﬁlc*3|0§ sddtse Pt o-hehes e eonrduerer pmf@rn foen all

flicPreChi 1 a&ONbagt s p@‘sﬁl%em CONAUEEOS R, émed for
senlconductor %é}hlps Ein rOV|ded Wit h fllp-c I p
corttact sPPRE arf O 1&¥FY cPa ?%ﬁ% &@&i nwhighj o contact

possical e it uﬁﬁoaldé@enoﬁtamdagchgémhéﬂﬂuuﬁﬂoﬁmt&@ﬁer are
st %L%%% I ed arr)llc‘fCh forveci hebsmldgrag]r%% %lqgngn?ﬂ?s %yer of

ch-&an “be Sodi fi accordin
lObaBﬁh@@nwacts for the 20 seni conductor chip by
irradiating individual solder ball elenent positions.

In the case of a further enbodi nent of the invention,
i t IPs r bYF HBET t RAPOCHEWG redtBRr daMeridard ofhe spgport
parie,-l h8aptedi desl ane hersuhgbmnahe tgabeetaded. FOip-chip

th t (R
f oF SBAPLBontadt S ST S BT | ET15 of SbRF EoRALEBRauCtor
1500nwmmentsanfkkheppaneHedThmstmnﬁﬂdmnemﬁphasomh&cts 1n an
ad\é%'%&%ﬁi%ntth% dg' I the & e%#aﬁd efé e'&Qa' 8$£*@fésto use a

the sem conductor co ents fo can b
apﬁ@@@dSQ@?@ﬁﬁ?Hﬁﬁﬂﬂs%ﬂRﬁﬂqaﬂ%%ms¢yséﬁ@d@6@é¥ﬁ@rpb9Ch for

oneneet hod dest eppaFUrt BeefBhEs, i t WhS dbf OVdgled phat nbheried

r r f
substrate to b 33 loaded |s a yining support of a, o

20 semiconductor chip by irradiating individual solder

ball element positions.

In the case of a further embodiment of the invention, -
it 1is provided that the printed circuit board of a

25 panel is provided as the substrate to be loaded. For
this purpose, the support has an arrangement pattern
for ball contacts of a multiplicity of semiconductor
components of the panel. This embodiment has the
advantage that all the required external contacts of

30 the semiconductor components for a panel can be applied
to the panel simultaneously and together by one method
step.

Furthermore, it is provided that the substrate to be
35 loaded is a wiring support of a semiconductor
component. In this case, the support has an
arrangement pattern for external contacts of a

semiconductor component. External contacts of this
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conponent. In this case, the support has an
arrangenent pattern for external contacts of a
sem conduct or conponent. External contacts of this FIN

606_P/ 200450779 5 gpe of a sem conductor conponent
ar%IWaﬁﬁérpf%%%4?@7E chip contacts of a seniconduct or

chip. Accordingly, the m nizmgm_pitch in which the
sol der ball elenents are arranged on the support is

al sgpgreat ar seﬁlEbnahlcy:ori tcokr@oemvﬂts&g@l 1targyzovdrdﬂ1 Alip-
i nt.ernedi at.e rlgg board Broprlate st

coRt At & at%ﬁ$s b§%ra? 85ded 15t ac ikcordlngly,
cohhecmsn@mumhpstcypen M@u@homf@r aﬂh@;slhﬂilsl veﬁhemhénts are

COLF£SR98d LR the LhbckpPesss19:10k BE‘@aQErt he

sem conduct or conponents to be stacked
respectively make a netallic external contact area

avaih&bf(tjﬁ, o h@sUp@ﬁhghg@daE@ot @ﬁdvbﬁ@%l’ lshﬂehﬂ‘ftéirmedlate
sem conduct or (0] ent so tha a Vla ole thr

e R R ke P Pah s S f D as  the
bostlosristéo tioopodedonesedpossisbhekbyamenaafs tbe shack type

COH&Q&t utegoﬁlhghg Bﬂﬁpgﬁﬁxﬂ§nﬁn§k£%ﬁ%n ?%9Q?ﬁlh§% ckness

I Mensi ons are greater ess
fO§ oxEn ebndliet oferhF pranat ety aEwEmSriS ot ebe stacked

di grasirenpecefive1lhininess pbcai1sen exduehar contact area
component. 20 A further aspect_of the invention

coﬁ‘é%??ﬂébéesy&ﬁ eﬁPForupP%Edlﬁ?gd%uﬁgfﬂr atRe wndensdide of a
copemLtondibisrsyshponbas, aosuppes ta Witdh ola@ygir@igh the

adhesi ve ne side, the er of adheS|ve bei n
th%?ﬁ%%?%gFlg or §§L$hégnnse?¥Png nﬁ? %r&%E%Ottom
adhesitee forcmnasf whsshbile bmfedfmedoxi\hehel rsrcm}atce@htacts

Fupbher mpig, theRysd em bas Qéhkka %%%Qta%t‘éh' Grfhvae! € outer

arranged closely packed 1n rows columms. on_ the
| aJ&PCDF I gBRe VR n2hPeSESEE ﬁPﬁPn&mey bRt Arassp of 2
pi sehesofhatcaoseriigndand Omaghipead@d @hedouter dimensions

seni.condyct nen art. fr n1the su rt with
tnared abrcBarf SoPEngnesn tBRbuET L kSR
irradiating device with a source of

A further aspect of the invention concerns a system for
loading substrates with ball contacts. This system has
a support with a layer of .adhesive on one side, the
layer of adhesive being a thermoplastic or
thermosetting material, the adhesive force of which is
reduced when irradiated. Furthermore, the system has
ball elements which are arranged closely packed in rows
and columns on the layer of adhesive 1in prescribed
minimally permissible pitches for a semiconductor chip

or a semiconductor component.

Apart from the support with the solder ball elements,
the system has an irradiating device with a source of
radiation. Finally, the system has a removal device
for removing the loosened solder ball elements while
leaving solder ball elements in an arrangement pattern
for flip-chip contacts or ball contacts. This removal

device for removing the loosened solder ball elements



radi ation. Finally, the systemhas a renoval device 35

for renoving the | oosened sol der ball elenents while

| eavi ng sol der ball elenents in an arrangenent pattern

for flip-chip contacts or ball contacts. This renoval
de€ﬁ5b65érp/@99$l 504 "Che 1 oosened sol der bal |l el enents

FIN 606 P/ 200450779 6 may be Jarned in various

preferred ways, as described in nore detail bel ow

Ap anaty frs@nfbhtaedemva}aldﬁwtscepfr@fefﬁ&@Viwﬁ9'3| 0Q&ENGHschibed

sol.der_bhal l. el e t the system conprises a | oading
deV|cgoFordFEX|ﬁg@¥%e sol der ball el enents renaining

in a predeterm ned arrangenent pattern on the support

OnAp%QEre§98HdHﬁQaCQ%%% lar8@§1ﬁ£ 45 o?@%t gﬂﬁt95osened

wafer ~or of_ the sem conductor c

5 suppdrer dpeib &lsamndsnduther S@f@ﬁa@aheﬁ@mprhsaaduaubﬁadlng

t h@e%isi:feerﬁdiﬂfflﬁr@MH@gs@]f(ﬂeldeﬁ(éPP EDEmPMt L | P DRIing in

t off ¢ tact the latt
o B BB S o | B GOHEAET e O (P Chs (TURARFE on

[ nddmzdSQ@@ﬁn@g(hnnm&nt15réhsso§ysﬂﬁn1m@si¢¢mﬁuctor wafer
ad\’)%nto%gghﬁé:gﬁ[erﬁitco dedils Ly haye of ey &9@8@6&@5& for

acconpl i ative conpl ex “con arran
10 patt %WWSWW@%S&W@NWHMW@ pngtem has

th% sp/@tﬁm@a@ff heegdvantgge phat ih g Calk bguggo%deoff the
gpé ble at extrenely | ow cost. fi nal

HaR £ et HdGaNtSRE t Aat Ghe clatﬁt%%oaﬁé cﬁQﬁfb%CcFEd to
|ntﬁm5ubgnoaps anea ©f dihe taebgsobpsraesel yipr eteCi Dgading
th%_§5%%dard supports with closely packed sol der bal
el enents.” Anot her conmponent undertakes the patterning

1525 to forman arrangenent pattern, and only in a

furmher s cqmenen tﬁetQQV§HP§BEaEﬁaQr g?h%gbfgﬁi§e£o have

with the  support for |oading
el SN R 55 etfoerarce%ow nlé%%a%tvett% FRPRAEY oRONTACt
tharr&@tgieltrt‘eald:i aba higethey i oa h@@rx&eém&&hﬂ)@aﬁhbguﬁfé@es In

%d& Iq: of §°£E8%p%n% qgugefé$0tln ?ﬁalaﬁf: can be

beam OUI‘CG can perrorm se |ve
ZOofnp@@ aygdreble at extremely low cost And finally, the

system has the advantage that it can also be divided
into subgroups, one of the subgroups merely producing
the standard supports with closely packed solder ball
elements. Another component undertakes the patterning

25 to form an arrangement pattern, and only in a further
component is the substrate brought together with the
support for loading with solder ball elements.

In a preferred embodiment of the invention, the
30 irradiating device has a laser beam source. With the
aid of corresponding deflecting devices, the laser beam
source can perform selective irradiation of the support
at intended positions by scanning of the laser beam. A
method variant of this type has the advantage that no
35 masks have to be provided for selective irradiation of
the support, but it is merely necessary instead for the
scanning of the laser to be correspondingly programmed.

Consequently, the solder ball elements of the support
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at intended positions by scanning of the |aser beam A
met hod variant of this type has the advantage that no
35 masks have to be provided for selective irradiation
the support, but it is merely necessary instead
foFINh@06 4ARPAGO7 9t he | aser to be correspondingly
programed. Consequently, the solder ball el enments of
the support FIN 606 P/200450779 7 are |oosened at al

th§r§XpQSﬁQsd3@iti§BS and i ehadi adigdsdy tb@sh@i@ﬁsi S and
sugE% ésed at % tBosrltlons at which t er bal | .

el LhBEATSEEE 87 BYUIFPEd 1PGF T an S aMPRT, s P tions
baht @mntacﬁﬂunnsobdeespaﬂdlm@eMEmnimaratesquhneﬂhéor an

Ca§§r8£ émEH tﬁﬁgp aff égﬁt §§e3&gt553responding

i rfadiar |ng sour ce. ource
|r$H§$§¥é§eﬁhe support over a surface area, so that
the 10 system additionally has a mask hol der, mhich i's

provi ded between. the_UV source and the suppor
seF@cFP@eQQFFa&ﬂéﬁ?oﬁuBFh?ﬁee§9856WFn5tO%nt éﬁStem the
posrtadmsmfﬂgl sigtaisde hbobdera hay naskscahi chriad 4 owvU\source

|
}f?FgH%%tgget’ﬁgpggébbg%[]%éf%(}nsae%:ﬁﬁéé %Oachhsgool %gafé the
baSYSt@men@ﬁ@stap@aﬂdYbekkﬁbse@edméﬁkre@@@@@r which 1is

Fubkeeraeae bétEwéé?n proyd deg thatirthe syst %meha§u%port for
renoval device for_renoving the | oosened sol der

20S8I-8REAYS, wm3ﬂ§H%¥%9ﬁnwﬁ rr EBCenBURPRER GF° t rﬁﬁtended
I ngepicodnbas arkid | gasRr h@l@mt wmmuﬁasﬁpewﬂhhs allow UV

roller or th| contlnuous ape rOVI
EEQ]’ gu actzq,e soBha thén oggélrsre d-sol gé/ \Mtl)'ltllzﬁ the layer
eI efrentisesdvehbe ondyowéd themaias iddiesd el ywihat¢lachetieon ball

thglgaehzs@réu%ag@ 1$Bg%nre%rre\fa&e%%ee has the
advantage that the sol der el ements | oosened by

irradi ati on of the adheS|ve Iocatlon can be renoved
refFarkuekyogent | yrantds refoabdgdt ransported ayayem has a

S eRokaey JEIRLD ablachafo, Ot Re ! apky. SHEL At R pa1a

t he“con |nuous ape or urthe
enbéémﬁeﬁﬁ,ofth@hsygmema|tpﬁ%i?ﬁﬁﬁd(kﬁmb0dlment 'of  the

invention has a roller or a continuous tape. This
roller or this continuous tape is provided with a tacky
surface, so that the loosened solder ball elements to
be removed remain adhesively attached on the tacky
surface. This removal device has the advantage that
the solder ball elements loosened by irradiation of the
adhesive location can be removed relatively gently and
reliably transported away, since they remain attached
on the tacky surfaces of the continuous tape or the

roller.

In a further embodiment of the system, it is provided
that the removal device for removing the 1loosened
solder ball elements has a roller or a continuous tape
on the upper sides of which stripping bristles are
provided. With stripping bristles of this type, the
loosened solder ball elements are indeed removed, but

it may happen that during the stripping operation



that the renoval device for renoving the | oosened

sol der ball elenents has a roller or a continuous tape

35 on the upper sides of which stripping bristles are
provi ded. Wth strlgging bristles of this type, the

I05§5n69638Va@P4BQ7 el ements are indeed renpved, but

it may happen that during thegstripping operation FIN

606 P/ 200450779 8 solder balls can get into the

SY§bEHéQndb_Bﬂm§ercaﬂpe©@tti onntdd tdHes r8sRest, 4de hinder
renoval deV|ce dltlﬁna||% has g con %ﬁlner
suPPGaREFRY  t he i ppihy GEYPEE: c &A@ lanfevice

cohﬂé¢t$oahﬂlyh@asohdecobaainéreBaWEnUsddegaaheﬁ byripping
th8e§ Ebpp c@”ég% Iﬂ%ﬂb95£§ecEQagl§r%h.a%%ﬁdéf”ball

hen be use agai n oadlng a support wt
5 cI @é@mynsacﬁééaahﬁa‘ln@yné@te ST TSGIRieIS it ke sonpriie balls

10tA§@r tarfd 0F2 @gPOS ShBI ecrh@{ dpe fu%rednaeﬁé@lr@n@ogmldﬁ'cﬁng a
for _the renpval devi nd irradiatin evi ce, ?e
| OSHPRETC Gt BB AdaFtPSRLR yoHEESS FURBIaNanG pat. solder
subsilatésmeontsbe | oaded. In addition, the system has
a support holder for the support with an arrangenent
pattern of 15 solder ball elenments. Both are aligned
10 | nAphst| dadimg wiesdideley npldae apd obskd) wsid mepiders for

| NeBHCh-ehovan déﬁﬂ éfﬁh&eﬂ§kﬁﬁﬂﬁt§ﬁbd%%vQ@é Qhﬁﬂeﬁéédlng
of the suppoart . in_the support hol der. can_be alig

wi ERVEERt é@tdlé}rléé’@lléﬁ‘ }tar?e %uB@iLiiﬁfegoFo e I%&b%lraﬁ?s to
t heesubssdadie holrder ada@tOohy ather @atdwggmemasof at heupport
su a strate_ar wo brought together
anggggﬁrtﬁ%)so d%rSBBPPr%HW£E§n%nb8r§8 Sgpgﬁgoﬂé%%ﬁﬁ? of
15 substderebatl li mleamdattsand Bathgaed pdsioniegnsin ntlze loading

t h%%lceskﬁlﬁbh 20n & %‘ihhqgf f 98 hgé‘%?g R r At egutht Ry way

ball contacts has the OMAng st eps.
F|FgﬁFytﬁit%ﬁﬂ?%ﬂ%qgefo}%?%rba la&ﬂ@@@@ésoﬁﬁnﬁp%l%%pport

whmh theNplip$@% ta hdlldermepirasdd Camgﬂé‘@rm&et&mgact areas
adhe3|%§ force mhlc i s reduce

e e
tgﬁe&u%St ﬁFgﬁucedk§b:% a sup% tS%%?%¥?%?vQOTder'
20 Subséquearftdq;: &bl gremeal| bf eike&re$IMBpare andargdeklorate are

thkﬁetaﬁ@o OBrBGShkaVEBg@Eher and can the solder ball

elements be soldered onto the substrate at intended and

aligned positions in a thermal step.

25 A method for loading substrates with ball contacts has
the following method steps. Firstly, a tape with a
layer of adhesive on one. side, which comprises a
thermoplastic or thermosetting material, the adhesive
force of which is reduced when irradiated, is produced

30 from a support material. Subsequently, solder ball
elements are arranged on this tape, on the layer of
adhesive, in rows and columns in a prescribed minimally
permissible pitch for a semiconductor chip or for a
semiconductor component.

35
This support tape, closely packed with solder ball
elements, 1s subsequently selectively irradiated to

reduce the adhesion of the layer of adhesive and to
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adhesive, in rows and colums in a prescribed
mnimally permssible pitch for a sem conductor chip
or for a sem conductor conponent. 35 This support

taEe, closelg gacked wth solder ball elenents, is
sub3¥qh8ht Py298ralti’Yely irradiated to reduce the

adhesion of the |ayer of adhesjve and to FIN 606
P/ 200450779 9 | oosen sol der ball elenents at intended

p|0$bbis@ﬁ8- SOSQESGQIJQIglll\%elléiﬂlénl:QOS@Bed:lLﬁ@éﬂ@édbagbd)s1tlons
e nts ar renpyve 11 e avli SO

ol SHBHEEFTSaY  onERe LRI o B doaghgnents  are
parEspneﬂowhaleeﬁeaan@acm@ﬂdénﬂbaiknefaments fixed on the

senj,gapdUctyr & nggl}%ﬁfgenéfntter eaﬁﬂ t aﬁ i E8€uctor

supggrt prepared in thi's way, Wt
el EfeRt SOt Epéde@erﬁ?ﬁé@oﬁégptpénscogﬁpﬁeHEuppor%ftgr an

al hgpadtwehh respest tQppbsibshrabarwit hin ceﬁiacfway, with
areai for Eplyln sol der ball el enents and

soPaLPrRg B P8RFSr rﬁtbaPFe%ﬁFa’Bf%edTmongtsmns said
f okLppedtbyi sokdepneg thetkoltepdal | teleﬂEﬁhbstrate with

r e i rescri bed arrange pat.tern n
(CRLOLED 18,81 S| BEH 05T OERL POt Nl anc
seﬁbédﬁ@m@gorthﬁmp<mﬁ @ntof@rmnrbﬁngmemﬂaC¢$r 15Th1s is

Seﬁb@QBQEGtOrb§c”“§yT§@¥%nd n this W?%ld% ' Sb%h§° elements
possi bl e for |7arge-vol une sol der ba enments for

i nEEMALHLRFe TOnPadteeHFr @i AFS G tst ggktern on the

conpppenrt toathe dlfrﬁﬂftftedaﬁéléissahfd%f et alddd®r wafer or
corres on% gP osi ti.ons. 20 Ad%er t he sol.deri ng-on,

thEeBﬁEPP of "t sUppoPttOf r 8m tHe Bisbst FHRPTE  for

Ioadmdcmhﬁhctbrp chimpouentacts oIn whis baldy canmt atss also

SEEB&EEdfo}h' ggé 9818&%‘3E8?§§9y bl 1e”&%éﬁ?nts for

su ace area o ort be i rradi at e
exaRprEMBEigtey s@@PééCtﬁbme9§r apulﬁ?ﬁgcgﬂﬂuﬁFOFhe stack

SU@@ﬁAbbn‘é’ﬁld e tbhe psrubgitepia-d® bﬁidlg sdedd s | Sordl S&:  the
possi bl e 8 pgl Lng the | ayer of adhesive to the
Spondin ositions.

supporf

After the soldering-on, the pulling-off of the support
from the substrate loaded with flip-chip contacts or
with ball contacts is performed. This may be assisted
by the entire surface area of the support being
irradiated, for example by a UV source. However,
pulling-off of the support while the substrate is being
heated is also possible.

For applying the layer of adhesive to the support
material, a spraying process may be provided. It is
also possible for the layer of adhesive to be rolled

onto a support material.

The solder ball contact elements may be adhesively
attached onto the layer of adhesive in rows, from
dispensing nozzles arranged in parallel next to one
another, in a prescribed minimally permissible pitch

for a semiconductor chip or a semiconductor component.
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30 material, a spraying process may be provided. It is
al so possible for the | ayer of adhesive to be rolled
onto a support material. The solder ball contact
el enents may be adhesively 35 attached onto the | ayer
of Fahe8PvE/PAOLBWE/?f rom di spensing nozzl es arranged
in parallel next to one anothgr, in a prescribed
mnimally perm ssible pitch for a sem conductor chip
%rDQsﬁéﬁbQﬁQdUQilﬁléE?n@ﬁanﬁs Fiﬂ;@oﬁagl &%Qééh ?EE@ fokkh of
spensi nazzl es of _t type take t or
i BOPREERY, N e Raprrpar 1ot BE BR chii ' Shradiotshy pall
el erenestar exrst askaedkedo réﬂmceedheeadh55|adheélbhecﬁf the
a f he r S b 5
ol StEFvely nadh s det o r Sé‘u%%or?@%%a/ obedfi” may e
Ia?éﬂecéﬁvﬁéhe@?@é &C PIfE PTesers FEEPRIUsh taOr stehe layer

that enesise der babkl Hleymntred hads doi 99, mabch e only

tt f th t act
SUBCHate ana” SRAHSUE, Hor hecd Febay et | Hoce ERURSTent

t hpaltitéur'nngotﬁff thke t hentsuppordravat erdaral 4 r omubbdierate are
% d-on ball contacts nay be carried out by

|rra |at|ng the support material over a large surface

area. 15 To sumup, it can be stated that, with the

SuﬁgorélréSQQrQﬁ@§k£§hé@eeﬂﬂ%ﬁ@t'Qﬂmatﬁ§f%9n%a|E%d of the
"bal |l apply "~ process" or the so-called "bu

ng
ne?HBHGréaWaﬁérﬁ&ée Ergmg it emdsr ehrerP thentRets may
of béheaS:bt@@@r bu20 kjC dardidit did hehe NERd 0N, met&ELallover
gnecessary for a so-called "tool" to be
naae SESCFP SFFyaFSP each "ball out”. Consequently,
the process tines are also reduced, in particular in

t he, Cf\j:‘rﬁ ‘&% SolEa'éa%d pyarsly ‘tﬁgt or,i vaf ehballpport

25 ap g sol der ball el enents ar
sanéF’Ir@éin’gbath S hetdnt"l‘Féltfllﬁ’lnl stit¢ aée—sréacef é’a}]élye‘?pply
of padhesikve oaf .ttee so-called "bumping method" can be made

significantly easier by the use of the support

according to the invention, since it 1is no longer

necessary for a so-called "tool" to be made
specifically for each "ballout". Consequently, the
process times are also reduced, in particular in the
case of so-called ‘'"wafer bumping" or '"wafer Dball
apply".

By applying solder ball elements or so-called "balls"
to the full surface area of a layer of adhesive of. a
support which is of such a nature that, under the
influence of appropriate heat and/or radiation, it
loses the adhesive force at the irradiated areas, it is
possible to accomplish prescribed arrangement patterns
for the ball contacts of semiconductor chips,
semiconductor wafers, semiconductor components or else
of stacked components in a precise and simple manner.
In principle, all the desired '"ballouts" can be
accomplished. A flux possibly required for the

soldering-on may be applied directly to the remaining
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support which is of such a nature that, under the 30
i nfl uence of appropriate heat and/or radiation, it

| oses the adhesive force at the irradiated areas, it
i's ossi bl e to acconplish prescribed arrangenent

paf't ﬁ96 £ %1 %9dIPl contacts of semi conduct or

chi ps, sem conductor wafers, 13em conduct or conponents
or else 35 of stacked conponents in a precise and

si mpke 1gannehs " .| n pAiﬂéi:@iaElvéM/ t hendesilied coating may
"ballouts" can be qfcogg |she A flux possib
SO ﬁ

I ]
YGQUIYGJN?O? Phé&cd y b Eppl P&d &%Fe%tP?ds .
t oCohes egrugaitidivng Fhal696&Rh200¢5@%?@1ng11to the invention

"bﬁhbS“§H9p§yst tg%t%%kﬁﬁ%bytuShEhE|Q%V%9ﬁﬁk§Q.ﬂ%y loading

al so be applied he contact areas or "

Cok§€qRFHSK L 3 stppoPetaeorfditgl 2as ke $W%Wf%¢ﬁ with

anaSatme sysitemraccordiang ¢@-ddeléaventaons f or beagdhds the
%Rﬁl ort .and the met hod for | oadi ng substrates
W

9¢8ﬁ¥§@t§geﬁne so-cal l ed "balI's", produce
t he fO||OMAng advantages: 1. universally usable

Sugpomuf\,%l;_,sg 1 @Llslabﬁiezg ch(}tﬁéfﬂlfma gr 2%'11 51zes

repli cation o arious con
caR -aM5é VE&E sednbi herl bea ki aR nglat sUﬁpe@PS SCQRQ?Qﬁ ball

conti pdeUsekapesni snPassh bleso 4pels€obihbiMord Sa  single
possible; 15 5. in principle, any arrangenment pattern

or any“PPEAMout” can be acconplished: 6. very great
acour asy odn coatdauonl itsped By tHoxssipdssi bility of

phgtohlghggr%ggh% Ero%%%§q%1fcn exanple with

sel ective irradiation iI'n the case of |arge
subf-ad8 areasiciukdr asagyr f Resangdnerni copdiersr or any

waf er spah 9agicng Wit %ebeddco@rmtlm known as
"balling", is possibl a single process

flox ¢& Ybegéﬁﬁ‘ltu e&c& F&Etyl y B0 t € s&F&QF‘PBéFPed%bY the
el emrepbssabiflieysuppdr t phwitbhduhogmragthdict | qned cdnots, for

beinge&%ﬁ@ﬁ%@&%th selective irradiation;

7. in the case of large surface areas, such as surfaces
of semiconductor wafers, loading with ball contacts,
known as "balling", is possible by a single process
step;

8. flux can Dbe applied directly to the solder ball
elements of the support, without an additional tool

being necessary.

The invention 1s now explained in more detail on the

basis of the accompanying figures.

Figure 1 shows a schematic view from below of a
support with solder ball elements according

to a first embodiment of the invention;

Figure 2 shows a schematic view from below of a
support with solder ball elements after

patterning of the support of Figure 1 to form



The invention is now explained in nore detail on the
basis of the acconpanying figures. 30 Figure 1 shows a
schenatic view from bel ow of a support with sol der

| ements according to a first enbodi nent of the
|n@€ﬁ%ﬁﬁw P42 O0G4gdr'd 92 " shows a schematic view from
bel ow of a support with solLdep hall elenents after
patterni ng of the support of Figure 1 to formFIN 606
P/ 200450779 32 anrangamngetentapeéter noof drke soehder ball
bal | elerrent§ém Lgure 3 shows a schematic cross
section of a suppor ‘5 t hrough a col umm of sol der
ball elenments; Figure 4 shows a cross section of an
ar FgREeEnt fs%wéelaecgéﬁ/&ka/ti& ré%éy egctt&%n' WEN3 L upport
adhesive of the support; 10 Figure 5
schemati ¢ cr6§§o§€€t?oﬁogﬂm§n0faﬁ9&@§§n@ﬁﬂlf@ﬂementsf
selectlvely coating a wiring substrate with bal

tacts; s SE ure cshows ngd i ation of the s ort .

overg' IFar'ge SSUPt ace“ardd °or séfar ﬁ&tqﬁFﬁﬂﬁ%g t tor
and the baIEedentaaelglan&m@&auaqgnmhé'Bmwms af adhesive
schematic crg§stggcghggogQrough a 20 sem conduct or
conponent with a sem conductor chip using a flip-chip

10t echni que, both the flip chip contacts and the
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extregiale contaels of thenseAkeendustds coEREREBL of an
being positioned with tﬂf aid ﬁf suggirts accordi ng
25 to the i nGEREPERATCRgUrY 8SEhEREL Y S¥h&RR e rdsyiring

section t hrosghsarasenivéiahdbetldr cothaek tgonponent wit h
stack contacts, which permt the connection between
30 the underside and upper side of the sem conductor
st #dlug@mponehowsf irmeddegdlon of the support over a large

surface area for separating the support and
the ball contact elements;

Figure 7 shows a schematic cross section through a
semiconductor component with a semiconductor
chip using a flip-chip technigque, both the
flip chip contacts and the external contacts
of the  semiconductor component being
positioned with the aid of supports according

to the invention;

Figure 8 shows a schematic cross section through a
semiconductor stack component with stack
contacts, which permit the connection between
the underside and upper side of the

semiconductor stack component of the stack.

Figure 1 shows a schematic view from below of a support
4 with solder ball elements 1 according to a first
embodiment of the invention. On 1its underside, the
support 4 has a layer of adhesive 5, which has reduced
adhesion for the solder ball elements 1 arranged on the

layer of adhesive 5 when it is exposed to the effect of



Figure 1 shows a schematic view from bel ow of a
support 4 with solder ball elenments 1 according to a
first 35 enbodi nent of the invention. On its
undersi de, the support 4 has a |ayer of adhesive 5,

Whitdh h&€ FPddf04307ddhesi on for the sol der ball

elements 1 arranged on the _lager of adhesive 5 when
it is exposed to the effect of FIN 606 P/ 200450779 -

13iﬂrfaﬁa‘éitatdr10rb@rhéa@t T'iﬂﬁfes@éﬁﬁerba}béle:c %{Iﬁﬂﬂé&té 1 are
are arra nt er.o adnesl| v (0] e !
SR Eh Thd Moy e RaRlEse V8 S Otnt "Spmore 4 in
[ nrbhe @i mrét iariumofs thein oewspbramdwi hotheidi tkhet dbnection
of otfhetﬁé.)l ygtis % %n&-h§ns%@1%orcﬁjfl4e §1£1‘Prg@d A dolumns 7.

continuous tape, the portion e continuous tape
Ssh@We | AURPEEEe 4 Hevi A@TMeeenachoderf Ay 1tQ4P atape, the

sul%txrtatoel ¥ the: cH@BiuiLasap®f smbiehi ok dghrdal | having
gmsnts are to be sol %ered on at gredet rm ned

S oA FOr APB& TohtBetE2590 R of YRR of areas
thlosf twipiecHreyo béeprivallit ed1bpehicsstlry ao pposidered on at

TRl N0 PLaMdad A LY d e d Ay gaal cadhssive ©
er m)se er nop as ‘t he
1030I der bal | el errents 1 fixed on the Iayer of 15

ad'ﬂ@%d’;?po'art{ ow By rt‘?st rop& Rh eb‘ée;ﬁ%ﬁﬁf@dy-b firstly a
i pette assenbly of this type can su t he sol der
baISIuP@OéTrFenf‘@tfrdﬁla POV alprlol’{éd@éf ré’étthtl rBevi d2¥Re of

carmmeas v&f 9 her pa p@lﬁéﬂﬁoséttiﬁgabsocn@.sﬁbphasbycmaaeérlal

ofav u Idthesold
20 Bbnght 6 "0 167 "o W G PEbBRER! el b ATC (B The laver of
lSnmaatdﬁmsemes 50frcwme bracuom pipent es Qmpelttteheqsaerebly A

gﬁ%ie%g:et hSSSEB%@ghOJf a@lgg\gl V@y?e C’fc trpe(s)v\#g?y tthAé solder

Fi shows ematic Vi ew Trom bel
su 1t elementg th 96l eFoWalfl a it SOUraft efime via the

patdserriilRg off tdies ;Si{&@tﬂf%s 4hott Fiﬂguaes& b@sf;@bmeaﬁy means

ar r ghgenment tern 11 of t sol der

T o TR AR ST Beate A5 eI L hate, 4T Wit par
20ar ﬁqmirttesr nl obfaa subst 6 atreswleicth vied vt aatbetheadedthpieces

Wiy thee S%Q&Eulpatdlg%%%se"ﬁﬂﬁll SO LR FEOUEE Dn  the
For this purpose
layer of adhesive of the support 4.

Figure 2 shows a schematic view from below of a support

25 4 with solder ball elements 1 after patterning of the
support 4 of Figure 1 to form an arrangement pattern 11
of the solder ball elements 1. This arrangement
pattern 11 corresponds to a contact area pattern of a
substrate which is to be loaded with the solder ball

30 elements 1 shown in Figure 2. For this purpose, the
solder ball elements 1 of this arrangement pattern 11
may firstly be brought into contact with a flux, which
is applied to the solder ball elements 1 for example by
a die or by a roller.

35
With the figures which follow, it is explained how an
arrangement pattern 11 of this type can be produced and

how this patterning of solder ball elements is
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sol der ball elements 1 of this arrangenent pattern 11
may firstly be brought into contact with a flux, which
is applied to the solder ball elenents 1 for exanple

bgﬂgv\lgbgt 8?%%%%2%;? hosvsath gr tr g(neg];irrgﬁtr e;a}N?ie(r:E 11

of this type can be produced and- how this patterning
of solder ball elenents is FIN 606 P/ 200450779 14
subsbqaqnehylgobdédedednbntoonbambc&r ea®a®f ¥ a substrate

S tr t.q. f-or ontac The designatio
sﬁg%n ?(E]Pm 1:9aulr€ ?ol?laé e fi gbf?lgs (\%ﬁ%ﬂn?gil?]a% a%éo"ﬁ% in
Ioﬁ@@\dreex?pl énﬁectl’lef fh@ul-f@ﬁpoﬁeml’s 6blihesere no longer

deékﬁnélhéﬁs 1% penbor mothensane functigns as ddyion tions
ure 3 shows a schenmtic cross sectl orlg %

Fi .
8 g‘aﬁ“ Zh tﬁf“%ﬁgﬁuﬁchPﬂﬁna$ of Ebpyee bal |
eI enents 1. In the case of this support 4, each

ogslble pogitian is cupi ed by a saql der ball
o ERERrE B R R g Y REP =t s heatiain of & support. ¢
i nthrgugly @om@llemeﬂ y/ octupbédewn fdallscdldaiertad |11. In the

el ggBat Sod, dihe | @a%oqfc aqheSl%Sxﬁ p§g§%ié‘9 <§1at

sol der ball elenents are fixe err
150‘?‘?@%%%d4bé’h®ss<a1@?63§a§éctﬁﬂcﬁ'm%1t ah ary amgpn'eml w, SO

f othasetrst l:MEuinﬁr adiigt |191|1th&11qu %plaﬁte?@gﬁﬁﬂlc;b%&@ with
e I rradadl atl

t he this ca
pe??%iﬁgd %la FEF‘éSpEFeaﬁsouFE‘E oft 8KFradicdt | Glhesive 5
whémduOng r tadicattdse i sodiercbadbs eQfer@nt@wsl Asfe MESked in

18 for |oading substrates with ball
co%}?%%:t@sp %%E%%rmsk 18 irradiates in the direction of

arrow B only the positions of t he sol der ball

eIPerrents of. the support 4 that are to be renoved
riorfthe Suptuis 423 (£ 1958 28°dF+@Rti%6n ¥t aFFswdemerfe for
ot%le@m*der ipabbHiekénants la aagepr offeci@tbdivvd h® of the

maélgp regm bgin ed t
Conse%(%fa%t : tgcrﬂlt acdéé%% M%h:ﬂgr%{éggsgn ifpertormed

soP¥er 2bal la@g@n@m@ |r$031r§&|t©f)n r‘ib/t ara@caeuony which

irradiates in directions of arrows A a mask 18 of a
system for loading substrates with ball contacts. This
mask 18 irradiates in the direction of arrow B only the
positions of the solder ball elements 1 of the support
4 that are to be removed from the support 4 in the
direction of arrow C. The other solder ball elements 1
are protected by the mask 18 from being irradiated with
UV light. Consequently, after the end of this process,
the solder ball elements in a position not affected by
the UV rays A remain on the adhesive layer 5. A mask
18 of this type can be prepared in a precise manner
with the aid of photolithography, so that an exact
arrangement pattern of solder ball elements 1 on the

support 4 remains after this step.

Figure 5 shows a schematic cross section of an
arrangement for selectively irradiating a wiring
substrate 2 with ball contacts. For this purpose, the
arrangement pattern 11 of solder ball elements 1 of the
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‘patterfl

the W rays A remain on the adhesive |layer 5. A mask
30 18 of this type can be prepared in a preci se manner
with the aid of photolithography, so that an exact

ar g n f solder ball elenents 1 on the
sffu%grggg ééﬁr@%géﬁ er this step. Figure 5 shows a
schematic cross section of ams35 arrangenent for

selectively irradiating a wiring substrate 2 with
badbprant acds. iFor athgsepur pasé, thepeartr angenmaite wiring

P%%% gﬁ%%%of S%r?@{l baéllh e|§ cﬁ‘éls (]jbﬁ]tthelefr{é\rll 606 lie

support is a Fespec
tffépwfﬂ'h%] CEELSIATHRAE D YRER$ tlﬁe CSfol dee paling ewémtsrate

liie Tﬁ@ﬁostdhtee ddwsantacy;i @Beﬁﬁslgr@!éntg@ﬁleWtr 3 tern 11
sub traE% ﬁg he su paort.4 with its arrangenent
£r5 RFlLoP 3?“‘385 1eI LferOUEhts WoRighteontig ing

t heeulvé tTange SBbShhat&h&Itﬂiﬂ&bmﬁdmCtbﬁn atrawr ow Dand a

and, fy dfsﬁllgesﬁngforh of Lheqsolden ball glenents L is  jeq
carrie n-a solderi ng process 6% Hform contlact
badts ba @&heoldering pubsesat €02 fiogm lwengesitt ikeris sofon the

t hei £0m act, k- 3y eas 21711'1Tht9'1§u@9ﬁ'1tt143n‘@ t Bf' t?hé Ay&Intact

of adheS|ve is then stll préesent on the
COERS st an ,?%? FiRRP e 6 sﬁﬁﬁgl H%%tl%%GFeﬁﬁvé@h851ve 5
Fijgsur ehershowsla |@mr¢@sent edn r tadi asdbn ebnithe tsuppeal as

d the ball
cantgers SRR dip TrRg EBReted 0 2. Component s with

the same functions as in the previous figures are

| dendi 4 ed QYlowtshea Sﬂ?gr@%k&mHPQéxléﬂgoﬁf B£Nhe sfupport

se aratel y expl ai ned | arge-area Irradiation,
npPE ﬁFPﬁrétWQZGh%LﬁL@OqYS hoard thrPudedat éf@nWCtS 3

thefatnewsmﬂmrtdﬂl subsfmateo sk dwmmunw@ln the same
es eC|aIIX S|nce al I t he _&Pna n%ngu 8 L na ified b
[ rradc &t ed pd p05| tions ofpﬁeh ?ayer of sc"ldﬁegl véieg1 re Y

t -l sienacHedignamiohe enidgiawal nodolsdwrdsdldly explalned

el epent f,r L5 ﬂ@yreﬂra&ﬁ@a@l@nschﬂ;@“&x&ﬁﬁé Sech oy yv

through a |, sem conduct or conpgnent 9 wth

sSetR Cﬁ%iuc:l‘%ragﬁllﬁ gllustrated by the arrows A, this time
no mask Dbeing required, especially since all the
remaining, still not irradiated positions of the layer
of adhesive 5 are to be detached from the original

solder ball elements.

Figure 7 shows a schematic cross section through a
semiconductor component 9 with a semiconductor chip 8
using a flip-chip technique, both the flip-chip
contacts 12 of the sgiﬁiconductor chip 8 and the
external contacts 14 of "..the semiconductor component 9
having been positioned with the aid of supports 4
according to the invention. The representation in
Figure 7 1s not true to scale, especially since the
external contacts 14 on the underside 23 of the wiring
substrate 2 have outer dimensions that are larger, for
instance by an order of magnitude, than the flip-chip
contacts 12 on the contact areas 17 of the

semiconductor chip 8. In this embodiment of the
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using a flip-chip technique, both the flip-chip

contacts 12 of the sem conductor chip 8 and the 30
external contacts 14 of 'the sem conductor conponent 9

h e [y d wwth the aid of supports 4
a?%%&g?gg ?/Egﬁégéﬁegntion. The representation in

Figure 7 is not true to scaleigespecially since the
external contacts 14 on the underside 23 of the wring
35ivbRtiane thaseméubedudtnenshdps8thahumwadSﬂﬁmﬂp—chip

foéontQéE@”f@ bXSaQuQEgSﬁdQE g?ggﬁgg>§mtkhan th elqﬁﬂg 19,

flip-chip contacts ont act “areas
sefitohdct oFhEhi $ABS I Rehi §osBodareMPIiT t BarEl Nof  the

606a U 200450 77Re 16emi yeat¢ 08 EHRpSLBHEOHduUct or chip
8, with its flip-chip contacts 12, is surrounded by a

pol ymer conposition 19, which at the sane tinme forns
arTuppendpes t def of hehepaekaggeofi st lmbsejasin@;aradu@/t @ormed by

CofpoON ersi cka
supst aﬁ?%éﬁ?yét%rg?régrag 2 ﬂ%‘w?tﬁg gﬁ%ster ategnfl giyntacts
th a1 extrenesd c@HtCa’étfé‘i 17 a7 e unifowged, owtwend buted

Irm&nm&wfOWHiYedtﬁérEbﬂbeghlﬂHBBﬁEacﬂg'h@ the disposed on
tleﬁ) giag}cont cts 12 are di sposed on 10 the basi s of

8 the @8ﬁtl§&fmar%%stﬁ? Gontggd areas 17 of
setrh@oa@mto@mdmbltpﬂ chiporgder mveb&'@i@resﬁe\b@rtheless

connes h [ hi p .cont ac 2 electricall

ext er néa congeacﬂt[isﬁO ﬁlﬁteévm%?%égl sgtgstef‘]aﬁ% 1'21(?"/%]513’ €6 the
CcOMtERAN A} ascOtaghs chléxt ehdet hwoughgt heubistiragel52  has
subsitrate 2,808 age, COwﬂﬁgﬁedeg¥eﬁaan§hg%ugﬂM g wiring

patterlng 21 to ext ernal contact area

USSR 23 20f 28e 4G | FENEEESELat BY 2 mepns e@tfer?ﬂaIerlng
codtacdsidegt arle ajd artg@célq{ja]t thcﬁn%E@tﬁf %Ieagtjﬂtzt@ﬁt on ; the
ar e techni que_described above w e ai
Zdﬁgflgggg% %?tO%FﬁghrgN %%mgugs§5ﬁ§ﬁaﬁtc cfg§s external
sesnit@tshr duﬂgh age samrepgddcton stlacke caponanil 1@ontact

WidAdesd agk gontaet %ec%@mq‘%% an "Béd tglgo&gnw§g§i g?lea aid

bet ween t he undersi de 25 e upper side
séth GOrHRRYTE st ack

Figure 8 shows a schematic cross section through a
semiconductor stack component 10 with stack contacts
16, which permit the connection between the underside
23 and the upper side 24 of a semiconductor stack
component 10. The embodiment according to Figure 8
differs from the previous embodiments in that three
completely different solder ball sizes are processed
for the production of this semiconductor component 10,
and accordingly three differently patterned supports
with solder ball elements are also made available for

the manufacture of this semiconductor component 10.

In the case of the stack contacts 16, the main concern
is that the entire polymer composition 19 that forms
the upper part of the package of the semiconductor

stack component 10 is penetrated by the stack contacts



10

conponent 10. The enbodi nment according to Figure 8
differs fromthe previous enbodinents in that three
conpletely different solder ball sizes are processed
f h r thi s sem conduct or conponent 10,
38§%$d§%§0%8%8%%$87? ree differently patterned
supports wth solder ball el¥nents are al so nmade
avai l able for the manufacture of this sem conductor
conponentFor0, tivst heucasseof theystack cantawgsdl6in edge
t hz;eedf@ér@s COREEr Nt ndd hﬁﬁb&% theid & IDO'Zy %round the
qg§3|t|on 19 that fornms he upper part of
HUEHRE serfBondict or %ﬁ%ﬁﬂPQﬁﬁﬁﬂﬁuﬂﬁe@Hﬁqﬁ§bUtlon

pamﬂtfm@dlbmebh@5Hém§uﬁ@ntaat8dﬂéﬂé&%%f%39065QZ38ts 14

6. For this 0 he arran
regl%n%h%f k 5?%5 gﬁb%% 3¥$ §F5ﬁﬁ %ﬁﬂg Lo eed to
se@n@oa@@@h@rr Chl By8. mE€ansespbndheg cedistt | hzutalsonzo the

ﬂiﬂeéoééaggéu&% t@ t thge ecrd}% qct nrt agllll are
e st ac cont acts ar e rrcally conne%t ed
toad%h‘él%hércowe%@@stm thﬁeeef@ﬁtra@tl goasarss flde It

flw eBhBegOBhACYS ;Jo%ﬁfblt@ecée@r%%léct@rmahwp@leﬁﬁ of
q&tlonall onnected to the external cont acts ¥

%n%%ah% %%’és?B?féktSOIaPPaﬁﬁésa QUPPiepIOFImW G the
10mﬂltmr semaonductarnsd@ck wospongnt snddhoneOn diep efcack
t and to _co ct e means_of the. stac
cgkﬁ?%tgét%? 6 ??} tﬁe e%trl]%r na%)&c% aEalllct sC9AtRF Y he12 l% the
S SRR RO opprapramen s t Slekc 0L O FI N 606 P/ 200450779
- 18 - Patent clains 1. A support wth sol der bal
el enents (1) for loading substrates (2) with bal
contacts (3), the support 5 (4) conprising the
follow ng features: - a | ayer of adhesive (5) applied
on one side, the layer of adhesive conprising a
thernoplastic or thernosetting nmaterial, the adhesive
force of which is reduced when irradi ated; 10 -
sol der ball elenents (1) which are arranged
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cl osely packed in rows (6) and colums (7) on the

| ayer of adhesive (5) in a prescribed mnimally

perm ssible pitch (w) for a sem conductor chip (8) or

a ' nent (9). 15 2. The support
aﬁﬁﬁ%?@@%\?ﬁ?& characterized in that the
substrate (2) to be |oaded 4 si&ga - sem conduct or wafer,

and the support (4) conprises an arrangenent pattern
(IM9tdrmor dlajpmshi p contacts 20 (12) of a multiplicity

of sem conductor chips (8) of the sem conductor

waf er. 3. The support according to claiml1,

chlar ach esYRRAr§ nwlEhasot@er sbbg@r glemenyst d lhe flosadedding
is a Ahserdcondyss oyichi Ba08) cahdie wfpovche(@upport
conprlses an arranr?%rrent 1gattern@ll for fli1p-chi

cont act¥ (AFPL¥SY 4, The
suppor- acbmyelrngft adtlkeaiirel, (sohaermﬁt:&rd Z@ﬂ bAe 3Qde, the
that th subIstr C{hzstvo be moaggdnls ap I nt ed1 iy
circuit Board 6f a panel’. and the SUPpdrt %ﬁfmp astic or
corrprisetshean’mcm'ﬁﬁlawg@emaqml@lr,n (e fegthdzalde force of

cont act §,{)n, of 5 aré"auéédplmgéﬁ yno]_faé@é@&@nduct or
conponent s panel . . The su%port

) of
accor di n'ijﬂté?ltl akP?’er]l %%%IF‘%]&F%H iéé}l i WhifRat agife arranged
substratgl d291y mdexd@apedrbssa(vh r kA8 «sUPRALt (9f) @dn the

sem conduct or comnpopnen 9) nd the FIN 606
B 200450, o5 BB () | EBup SosPERSSTHRgedtiitinal 1y
patt er n geiri)isdidrl @xtpercdl thtahhs @l4gemmvicanductor chip

sem condHé:t A agogr%}q{@g}%d&gg I{]&@UE@OH

accordi ng to cl aracteri z&c t the
substrate (2) to be loaded is an internediate wiring

tbgz:lr d ®fe afﬁ]_@ﬁ%)gena@@beam@orﬂapr@mnﬁt @ckcha?t)act@rﬂ?ﬁd in

e Ssu or co I ses range n

for steH&" co% F&ct ST of(gg ‘%ﬁ ﬁaucticﬁ‘ai dackl a

conporemtiddrijuctor wafer, and the support (4) comprises
an arrangement pattern (11) for flip-chip contacts
(12) of a multiplicity of semiconductor chips (8)

of the semiconductor wafer.

3. The support according to claim 1, characterized in
that the substrate (2) to Dbe loaded is a
semiconductor chip (8), and the support (4)

comprises an arrangement pattern (11) for fllp chip

contacts (12) of the semiconductor chip (8).

4. The support according to claim 1, characterized in
that the substrate (2) to be loaded is a printed
circuit board of a panel, and the support (4)
comprises an arrangement pattern (11) for ball
contacts (3) of a multiplicity of semiconductor
components (9) of the panel.

5. The support according to c¢laim 1, characterized in
that the substrate (2) to be loaded is a wiring

support of a semiconductor component (9), and the
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7. A systemfor |oading substrates (2) with sol der
contacts (3), the systemconprising the foll ow ng
features: 15 - a support (4) with a |layer of adhesive

(Sfllﬁnp‘??@&{?)@&ﬁ)ﬁ? | ayer of adhesive conprising a

t herno ernosetting material, the adhesive
force of which is reduced where +rradi ated; 20 -

sol der ball elenents (1) which are arranged closely
packedupprowns (6) @nipbrotesmsn( Gromddme=nt apectetn (11)

adhesi #8 (Sdt8rfa Pr es6hEDedsm N 'M‘?' | B P MHiRldhauctor

pitch (w sem conduct or ch
seni ccﬁ“ﬂiwrbﬁ?n%oh%bnent (9) and, 25 - an |rrad| ating
device with a source of radiation and apparatus for

sel ectj.vely irradiating .the sup ort (4) reduce 't he
delhesff 0 ?B%r]:aﬁgrcoggﬁ‘ngd aj(%)lforcgla56‘§§ﬁ|rﬁ§ed in
soI dertltmil tkkenents trBteat pZ)esctbbedaep051cba@®<$ 380 an

; f VI seped sol.de
bal I em=:ntéj(%(élt;:gang’r Ircralg‘l ng&go%%er o%gl |~ el errte\r(ftonducmr
(1) | rfica\i\pcm@ramg%mcﬁ]g p&01 er Al thef suppplritp-(@hi pomprises

cont acdss éﬁéan§%m£ﬁ¢Ipg@eéﬁﬁtﬁli$)fo§ EQ%@kn%d$%Qd%% (16)
for fixj t he, sol der ba el ements (1) remalning

on theoéL?pp?ﬁr?“(%} TR %‘f%%]&r?%%%o%?rﬁ%nb rent

pattern (11) on contact areas (17) of t he

Se{n C%d%gr%s%remwaggfr( ggofélr%g??OG P72t 0772??Of\63rth solder

seni cond e W TINg SUpp
sen coHIUE@Fs chddponerts €9ftem mnnmigiofd deei delflowing

pul i nedhe-sypports (4) off the ball contacts (3). 5
8. The ?st em accor d| ng.to claim?7, characterized in

that thé iFHRRREEI Y deiFReacomprrsed adhgsévendam on one
sour ce anidieonpringes defbectidy devheesvkor csegpéNgy a

the las%:e?%%gfégtﬁgleCtlv%ﬂglﬁgégLégﬂg@ material, the
adhesive force of which is reduced when
irradiated;

— solder ball elements (1) which are arranged
closely packed in rows (6) and columns (7) on the
layer of adhesive (5) in a prescribed minimally
permissible pitch (w) for a semiconductor chip
(8) or a semiconductor component (9) and,

— an irradiating device with a source of radiation
and apparatus for selectively irradiating the
support (4) to reduce the adhesion of the layer
of adhesive (5) for loosening solder ball
elements (1) at prescribed positions;

—~ a removal device for removing the loosened solder
ball elements (1) and leaving solder ball
elements (1) in an arrangement pattern (11) for
flip-chip contacts (12) or ball contacts (3);

— a loading device for fixing the solder ball
elements (1) remaining on the support (4) in a
prescribed arrangement pattern (11) on contact

areas (17) of the semiconductor wafer or
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10 the support (4) at prescribed positions. 9. The
system according to claim?7, characterized in that
the irradiating device conprises a W source and, for

sel ect vely irr ting the support (4) 15 with W
r aydy oF %@Wél%g)g% %ith masks (18) for W
irradi ation of the support -(4)p at prescri bed

positions. 10. The system according to one of clains 7
to 9, 2e@nmikamaticardrzecthim {8at orhehreenpvialngevnppofor for

removi ng e Japsansd csakderedal |l ement s (1)

conprisés a roller or Sht hious t'ape, which are
provi ded \Mqlﬂltl’a?:lé}/ffslﬁﬁ‘-‘akﬁe% B WA Lhi P05 BRegUPBBFd8r (

bal | el gyEantsd banemydtadhesivel y 25 attached. 11.
The system according to one of clainms 7 to 10,

characterized in that the renoval device for renoving
t e | aoseneds sehderccoaldinel ementdaft) 730 coapacsesiaed in

[ '
i ch 4G ARG Br T OL TS Oy S Aoy S TEY o AyeF ke

accor giawya® onadof @P@Pﬁ%sﬁ'sto daflegsinhar ftawrdefed for

in th%tcatrﬁﬁrlg)a\%é‘gl&‘%f CBeSAMPhrS8s 1 carhobder if@hdiating
substrates be | oaded and .a ort hol der for

e SUBKORUROR i 04 A B SSRRhEBa e ( 1) of
sol der baII eI enments FIN 606 P/200450779 21 (1), as

|ng neans,.for a the L. Dnij .
V\%{ deraﬂb %Iﬁeﬁtcco(r%lngf %Jﬁe suppor’t1 fﬁ%gﬂgég%ﬁgzed T
supportthahtol dbe wrtr’radmrttlaug @@‘ease(tw)npr@fsesh@ UV source

subst ﬁfs E2), tgepgc (zt rgfr £he ]so’up (4)

net ho or | oading su str solder
cont adisc YV HAveh éoms‘i@ksésolt%t f%}%ﬁﬁ@ksﬁée—ﬁbd for UV

St eps:irr4dicdg art apeef r aaspport (4mt esical prddrribed

10 Iaype(gSlotfloadhe& ve (5) on one side, conprising a

10. The system according to one of claims 7 ¢to 9,
characterized in that the removal device for
removing the loosened solder ball elements (1)
comprises a roller or a continuous tape, which are
provided with tacky surfaces on which loosened
solder ball elements (1) remain adhesively
attached.

11. The system according to one of claims 7 to 10,
characterized in that the removal device for
removing the loosened solder ball elements (1)
comprises a roller or a continuous tape on the
upper sides of which stripping bristles are

provided.

12. The system according to one of claims 7 to 11,
characterized in that the loading device comprises
a holder for substrates (2) to be loaded and a
support holder for the support (4) with an

arrangement pattern (11) of solder ball elements
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thernoplastic or thernosetting material, the adhesive
force of which is reduced when irradi ated; -
arrangi ng sol der ball elenents (1) inrows (6) 15 and

c%iwng ég]}ﬁ?%agﬁg@yer of adhesive (5) in a

prescri e y perm ssible pitch (w for a

sem conductor chip (8) or fer2h sem conductor

corrponent (9); - selectively irradiating the support

(4) tolkeduee WwOLY hesadhdmionomd tmkenkayrr ohligning the

adhesi yend B} i 49d s haeserbsol dgﬁem@hkse' Qent s que gsturpport

prescribed, positions; - renpving t Ioosened
bal | el®hehts (B S%PIEO’F%a\l'/lPﬁ@e%IV@é?h b@@lllt@FErréﬁte@S (17)

(1) thet @€ s@5stixedson2t heoswppobhaéd)of NtBA holder.
arrangenent pattern (11) for a sem conductor chip (8)

or for a sem conductor conponent (9); - soldering the
sol derAbaldtheleménts {dydiegmimnibarrdtesa gRedeweri nedder

ar r angggent o%@;[tf%e}, ( J(%) Or{yhﬁpht %%m?)%@%rt &ﬁé Qch;lc‘lownlg

contact areas $em conduct o
sem cdﬁﬂ%@@rs%ﬁp% (8) or wiring support for

sen con%lﬁé&ﬁcﬁ@@p%e@b e( 9hom APPd NI 1B SYRRO fich a
(4) off{he sub&t[%i be | oaded vvlthfllp-chlp

contact s 4%y 6 e513"5‘3 061:’1{ alffs U . SFIR 6GMPTising a
P/ 2004507&rmoRPas dic The ne&tt@ﬁn@@@@tfm@g tnatéhrabm the
13, char i zed i t hat the support IS pra

on one sfg%g%/\n\{ a £ ayg]er &flqadt‘ﬁ“glélc\%e (g % @ when
met hod atcordiagedo claim 13 or claim 14,

chat act e l-zedy 1yt hah ddhe 891 dere faldnial et s { Lioys ()

are adheS|ver tached onto_ the |layer of heS|ve
(5) in reRms, CPteRRei §penSPn§hRoi2ves &fr é@é@?%"rﬁ? (5) in a

par al | elpfu@g,(@r;t}@e@nmammam@y gt gl i heecdO (w) for a

m ni mal Igelgleégrllgy bl e p| tch for a sem conduc

chip (8)° B %R cBhdudtdr c(\ég)ﬂpoﬁgnt St Snauceor
component (9) ;

- selectively irradiating the support (4) to reduce
the adhesion of the 1layer of adhesive (5) and
loosen solder ball elements (1) at prescribed
positions;

- removing the 1loosened solder ball elements (1)
and leaving solder ball elements (1) that are
fixed on the support (4) in an arrangement
pattern (11) for a semiconductor chip (8) or for
a semiconductor component (9);

— soldering the solder ball elements (1) remaining
in a predetermined arrangement pattern (11) on
the support (4) onto contact areas (17) of a
semiconductor wafer or semiconductor chip (8) or
wiring support for semiconductor components (9);

— pulling the support (4) off the substrate (2) to
be loaded with flip-chip contacts (12) or ball
contacts (3).
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16. The method according to one of clainms 13 to 15,
characterized in that a | aser beamfor selectively 15
i rradi ati ng the support (4) to reduce the adhesion of

t he I e (5) and to |oosen solder ball
el eWa Plg ngdi‘%&e stri bed positions is passed over
t he support (4). 20 17. The mt hod according to one of

claims 13 to 16, <characterized in that the support
(4)4 ] S:Pheserhetcm&ehycbrdadgatt@d afigim A3 r agbathroeglhzad in

mask r h dhesi

adhesi ve (5@%@%&&332 tsigl dsgﬁagfﬁ#h&?emsntgg%i) with a
25 at wesserabhelrssiie ons). - 18. The met hod accordi ng

to one of clalms 13 to 17, characterized in that the

sup ort (4) ubJ ect ed irradiati on over a l|large
? earé‘§ §Or§6n§upy58rt ctaymi slpulPed ofFtm 14,
the batHaratteaaci sed 3)n that the solder ball elements (1)

are adhesively attached onto the layer of adhesive
(5) 1in rows, from dispensing nozzles arranged in
parallel next to one another, in a prescribed
minimally permissible pitch (w) for a semiconductor

chip (8) or a semiconductor component (9).

16. The method according to one of claims 13 to 15,
characterized in that a laser beam for selectively
irradiating the support (4) to reduce the adhesion
of the layer of adhesive (5) and to loosen solder
ball elements (1) at prescribed positions is passed

over the support (4).

17. The method according to one of claims 13 to 16,
characterized in that the support (4) is
selectively irradiated with UV rays through a mask
(18) to reduce the adhesion of the 1layer of
adhesive (5) and to loosen solder ball elements (1)
at prescribed positions.

18. The method according to one of claims 13 to 17,
characterized in that the support (4) is subjected
to 1rradiation over a large surface area, and the

support (4) is pulled off the ball contacts (3).



