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Description Support with solder ball elements and method for loading
substrates with ball contacts The invention relates to a support with

solder ball elements for loading substrates with ball contacts. In this
connection, the expression substrate is understood as meaning the

c in_ semiconductor manufacture 10 to which solder ball
e%%gegn%g%tr% %% be applied in a. edetermined arrangement pattern, such

as semiconductor wafers with many semiconductor chip positions,
indlividual 'semiconductos chips, intermediatesmiingshoards of method  for

semicondyctarstack-components, wiring c}gppcoaaé Is of individual _
semiconductor components and/or printed circuit boards of a panel which
may have a multiplicity of semiconductor component positions. The term

baleontactsis-anderstedcias meanings 20wcontacts suchras extremelyball
senall-ilipreRipcontacts wiyouter dimensians ofa feyw  micrameters. . - 1
through to contacts suchtis the intermediate contacts in_semi condu_ctotr ]
cOMponent stacks with oUteT difiensians i tiefifhelet rafge Whifs tood
tHSflipehipléshtacts aree® positiredicontatt areasiof; forexample 42-xre
42 p_wh {squage mieremeters) of asemicgndustor W@hf%g_r t%ppljbecti in a
semi chip, the intermediate contacts span the distance between

thge@l%?ﬁg%g{ann%ghe upSé?r ?.%8%?%“§emicoﬁ§&c§§F f)lackage e ?S
sEffifcdrefictst stack 36°comSonetit ahd nigfréachssuter dintersions of chip
spverat initlimetersq Betweerl these two.extremerouter gimensrionsdiethere

oyter dimensions, of the %é%@ébﬁ&%%@f% ésghkcoé“gz%g%’rﬁ%%ggo“&”%ng

ith BOA grid array) packages, whic ay are In widesprea ‘use:

VRfHBlesd! the I6UNg Ofa subSifaeWitht 6&PT components  and/or

printed circuit boards of a panel which may have a

multiplicity of semiconductor component positions.

The term ball contacts igs understood as 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 nmz
(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 1lie 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
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contacts of this type is difficult, the degree of - 2 difficulty involved in

specific mounting, and consequently the number of rejects, increasing as

the dimersions become smaller, espec-ally since the number of ball

contacts to be app led also increases. The 5 loading methods previously

y used are laborious and cost- intensive. A method of this type provides

that the solder ball elements for ball contacts are shakeninto

depréssions by a femalBmaiacand, 58 soofiRs@lihe depressionsefa and
prescriberharrangement patterneare O filed avith-solder, balk glements,dhe 1o
solderball; glements.inhe depressions of he female mold canbe (.
connected to a corresponding pattern of contact areas on the su strate,
foPexarfple by BEihg sifultanedtly 288ldéred of t6gethercTigses . The
technridueds particulady d59roblemiaticakié dn entirelsemiconductanwatess « -

it i e st g e 1
of solder ball elements to be applied simu _
thgﬁéé%cfs%a eo ?é[&?%?ﬁwe?i%erlfﬂ%]n]is i@ providesa methodforen +nto

lo&ding stbstrates with solderbalbelements aviich evercomes the all the
ditfieulties of thesknewn r@et@ﬁ@sd@ﬁm}ﬁ in&&é@éﬁ%é@!@ﬁ&'“&%é&%m are
loading of substrates with solder elements and provjdes a uppor

Wi?gggl%ér bgﬁ.s%?]emgnotg%v%ﬁch%?naa, esa :‘Ir]genl?/nsteﬁéctag arrfigétiient ©3+1
ptePR PoSSibIT By E6nt AP IFHHE fethigle Prioldshwithfdapréssions, dt isan be
intemded ¢hat! thecsuppotiowitte splsies ball elements-eandze preduced atreas

Ioyyrpogth%ndsgﬁgggtzﬁgt@pid&eéig%gé&nggﬁé%be 0. made inlrtphel tan?ously

arrangement pattern for solder bal . rdi Fejfrelﬁ;t,asrsranléem‘en
patteriS bEtortact HEESBRSubstratesS This UbjeeEieachfeved byihe lar Ly
subjpegt matterigfdle 1 £ an entire semiconductor wafer is to be

provided with solder ball elements, especially since
the number of solder ball elements to be applied

simultaneously runs into the thousands.

The object of the invention is to provide 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
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
made 1in the arrangement pattern for solder ball
elements for different arrangement patterns of contact

areas on substrates.

This object 1is achieved by the subject matter of the
independent claims. Advantageous developments of the

invention are provided by the dependent claims.
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35 independent claims. Advantageous developments of the invention are
provided by the dependent claims . 3- According to the invention, a

support or carrier with solder ball elements for loading or populating
substrates wit- ball contacts is provided. The support has a layer of

adhesive applied on one side. The layer of adhesive comprises a
thermoplastic or thermosetting material, the adhesive force of which is
rediticeed whefi ifradiated. Fatisermiore, the supportchas solderdattier with
elemeatsrwhicheare arr@mg@@@tg}iely @ggﬁed jﬁ)@y\%@ndl gglun;n@%%%ﬂ%ec ing
layer, ive, This close packing 10 has the so-der elements in the
ro%v%sbgw% co §r%1/n¥-%:r? g c[l)graessﬁl:r_it%:é) nn%nﬁ%%ll)} “ﬁeﬁﬁi%\sfiﬁféeétch f%%% Support
sétfiicoRdudsi=chip br & SeRficoifd st corthomene®ne advantagéef layer
thistsupportaithesoldenhallelements s thairitioffers balbelementswith « « i ng
theeipimum, perpussible piteh for all the,positions that are possible ona,
semiconductor chip or semiconductor component. JFurthermore, it Is an

advantageSfifiis supPortWHIEK hs these closely packetrsoldet baez0 ball
elerrentsithat theladhesive ferceaof thellayérefeaghesivediseducedamhensna

Inadiatec Lonsequently Ry selectivediradiation of individuahpositions of ;
solder Qagl elem§réts, thelsolder ball element located there can be .

looséned at ,its position Of BVEH ntadeto drop 25BHF EFEf IG0SeHgDf 10 &
the'seRfer baf @leménits isvsbificient forithe foosehed soldéerball eleents =

tosken removed: from teirpasitionsdursimplesshaking erhy other means
of assistance, and to obtain with the remaining solder ball elements an

arrangement pate-ern 30 that has solder ball elements precisely where
cOMES BTG ‘Ptact arddsi6f £5umstiate diech solder ball elements

is that 1t offers ball elements with the minimum
permissible pitch for all the positions that are
possible on a semiconductor chip or semiconductor
component. Furthermore, it 1is an advantage of this
support which has these closely packed solder ball
elements that the adhesive force of the laver of
adhesive 1s reduced when irradiated. Consequently, by
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 is
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.
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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 35 variety of types of application can be a
avantageously kept. - 2 In a preferred form of he support, it is adapted to
as substrate to be loaded in the form af a-seniconductor mater. In this
case, the support has an arrangement pattern for flip-chin contacts for a

miditiglicity 6f Semficonduictor Ships'on the'Semidondtittot vaféreiathee 2
soldes ball pesitionsof thevsdigpdrtiprovided fow rity those soldenbalbnductor

elements for which nocontact area.is proyided.on the semicondyctar -\
waf?rrtare Iogsepec%qud removed bly iradiating.the layer of 10 adhesive.

IR 2 Turther embodimment of the invCeOnt‘iEﬁ,Ct%% supPort®is Qdaped o they ©f
arIRGERTENE PaRErnTor fip-chin [Contatts ofasdmiconductof €hip, sothatl 1
semiconducter 1%ghips gan b@jw@gid@twmﬂip@%@@ﬂéa%%%@@ed for
efficient way. Here in, i%i 1pLossi le to use a then standardized support
with'a s%an%a?dize p%t%clﬂ forgto solc e?%%ﬂ%femé%{s, Wtﬁfc ?%:aﬁl e cBh%dce
Mddifled atcording'totequireifents f8balFcontacadorcthe20 wafer are
semicendedtor ahip by iradiating individual-selder: ball elernent pasitions. o
In.dhecase of a further em-hod-men- of the invention, it is provided. that
the printed circuit board of a 25 pane- is provided as the substrate to be
loaded. For this purpose, the support has an arrangement pattern for ball
contaets bf athdltiplieity of semiconductah eomporents ofithe ganek Thisort
empogiment bas the aduantage-thatall therequired.external contagts of 1,
30 the semiconductor compon nts for a parel can be applied

concacts oI a semiconductor chip, so that semiconductor
chips can be provided with flip-chip contacts in an
efficient way. Here again, it 1is possible to use a
then standardized support with a standardized pitch for
the solder Dball elements, which can be modified
according to requirements to ball contacts for the
semiconductor chip by irradiating individual solder

ball element positions.

In the case of a further embodiment of the invention,
it is provided that the printed circuit board of a
panel 1s 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
the semiconductor components for a panel can be applied
to the panel simultaneously and together by one method

step.

Furthermore, it 1s provided that the substrate to be
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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to the panel simultaneously and together by one method step.

Furthermore, it is provided that the substrate to be 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 typeof a semiconductor component

are Iargerfthan flip- chi %ontacts of a semiconuctor chip. Acﬁgoér_dingly,ﬁ L
the minimunt pi cggmijrlc\ivﬁllcﬁ(fﬁ@ SoldeF bAll el mentS are™ BHahged o the 1P
stppert is alsorgreater fFimallys #is envisagedto provide an intermediater 1y,
witing beard-with g@@@@ri@h& s&a@kcﬁorﬁa@ts @@(th_!a@ rSLg@ﬂ@teﬁtPﬁ}%%nts are
I k contacts of this type. have cuter dimensions whic

gz%r?f?&c% too%ﬁgct%ﬁ:kﬁggg %y tgf one %?ﬁw% ggr%%%ﬁédctor components

to be stacked and. respectively make a metallic external contact area
avaitatlé on therupper sigewanskthedindesside-ofia semicandustosrmediate

component; s, that %!i@th'sﬁ%@ggM@%esefgkcgggu%%ﬂ%c fromtop

to bottom or from bottom 15 t0 top becomes possi le by way 0 the stack
CORtALS: °F6r this plfpos@AAE Stack corftacts FAVE6(He? dithensions tvpe
whistearegreatet tham theothicknbss bf & senispndutctare chipaandihayness

reachdhe outer %m@n%%%ﬁéﬁ@%@%sﬁmﬁdiug@r be stacked

component. Afurthelr aspect of the inve?rr:ition concerns system for loading

stibstrates With ball contacts: This sr%t% has aeéiﬁr?ﬁ%??\}vitr%%fe‘?tofarea
athiesiveot oneside; ive layeesf adRebivedsethg athermoplastic e 25F  a
thesmosettingovnateriabnthe.adhesive foree of whichiis redueed- Wheligh che
iagiated furibaumare.,(he system has, bal elementspvhich are aranged o
closely packed in rows and goﬁjmns onthe ?ayer ot adhelive i

ﬁ@@ﬁ@@dbecomes possible by way of the stack contacts.
For this purpose, the gstack contacts Thave outer
dimensions which are greater than the thickness of a
semiconductor chip and may reach the outer dimensions

of a thickness of a semiconductor component.

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 gystem has
ball elements which are arranged closely packed in rows
and columns on the layer of adhesive in 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
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minimally permissible pitches for a semiconductor chip 3C or a
semiconductor component. Apart from support with the solder ball
elements, the system has an irradiating device with a source of radiation.
Finally, the system has removal device 35 for removing, the loosened
solder hall elements while Leaving soléler ball elements in an

ngeme ttern for flip-chip contacts, or ball contacts. This remova ,
gga%g or rgércr?%a@i%djt e |85%%h§8%o|%£%§ﬁ£%me‘ﬁ%% 'ma&y be formed S
iﬁ@aﬂtﬁ}%@pt‘é?&?églm}a%,%-described in more detail below. Apart from.
the removal device for removing loosened 5 solder bait elements, the

system comprises a leading device for fixing the soldey ball elements .
remaining in a predetermined a arrangement pattern on the su%port

corteSHondify confatEafdasf the Semicthdticto WakeF 6F 8Fthe Loading
sénndoreluttor chipomef awiingsupportdfel IC asemicanduetaraining in

campenent: B.addition., the-systemchas a pullingzoff device for pulling the .,

sup ort off the . ball contacts as soon as the Igtter are connected to the .
contact areas of the Stbstrites MthigToading™ dvicE 15CRRiIS &5t HAS e
tRE advaritage #RititonNthas to-have dewcomponentsitoraccomplislit for
relatively @@m@t@iﬂt@%m&m@@%ﬂﬁentl@ﬁt&%ﬁ@ﬁ?ﬂgﬁttr:e?%@@ tem has
sub .' ition, the system has the advantage that it can be

B T2l ot oG fow st AhE fsfy 1E sjcithi fds e the
adfantag@iHat ftcan afsobecdivided e suligroaps, eie ofahgnected to
stubgroupsimetely predecingothe standasdisuppertewithicloselypackedaing
sglder ball elements. Another component undertakes the patterning 25 to
form an arrangement pattern, and only in a further

This system has the advantage that it only has to have
few components to accomplish relatively complex contact
arrangement patterns on corresponding substrates. In
addition, the system has the advantage that it can be
made avallable 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
to form an arrangement pattern, and only in a further
component 1s the substrate brought together with the

support for loading with solder ball elements.

In a preferred embodiment of the invention, the
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
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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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 Thasks RAVE TS He providedfor seléfive irfadiativi of theStippBRSbut2nd
it S IrRPely Weeessary stedd:for the sscannipg of thellager tolee positions

carrespendingly-programiaed. (Gonseguently, the soder ba elemeptsqf - .,
the support ; %rgéoosggfg at allotpe eéegseg (Posmogs and irradiation by -
the laseris suppressed af the Positiois” atwhich the soider BRI efsthents - 1<

a%lﬁéﬁﬁﬁ@ﬁ%r- an arrangement pattern, of ball contacts on
corresponding- substrates. In the case of a further embodiment of the

Systemy he. tadiafing leyice has,a Wi sowree, This  spuice, wradigtes .,
the support over a surface area, so that the 10 system a |t|pnePfIy as’'a
mask Holder- Which'f8’ pr&videdhefive B the WA S6urce ahefthe SUppofiirce

forrseldctivesisradiation b the- suppost-ataintended cpositions, This mask the
halder bas --masks which allow IN rays ontg ta e SUBB%’e%f‘,d whi%h is

consequently onto the layer 15 of adhesive, only at the positions at which
sgllag?fqﬁgﬁ eleentS §rk td-BE 1008enSPBF Fsmofed: FirtifermitgieC s o
pFovidkt-thae thelsystaim das @ rembvaldevice fopremovingthe intended

lgpsened splder balh, 20 eljements which.in gprefaned empodimentof the

invention h%s a r%IIer or a continuous_tape. This roller or this continuous
ravs on

tape’is provided with 3 TReky SUrfSes: s HAITHE Bosehed8bfier Bl Laver
efeinétits €6 Berentsved remaimadmesively afiached ofthedtasky der ball

elements are to be loosened or removed.

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

it may happen that during the stripping operation
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25 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 30 roller. _In

a further embodiment of the system,-it i$ provided that the removal device
osened solder ball elements has a roller or a

fo oving,the lo

cc%rrcrgr?t?q%léus a§e1§5 oni‘the upper sid8s 6f whith strippitgBristidarehinder
proveted \With strippiiy bristles of thisstyperthe Loesenedrsolder balievice
elemagnts mm@e@aeneve@@hﬁbttﬁe%y @%ﬁpﬁ&th nttaﬁtt rlragldg;]e; 5t ripping
S op 0 ol er balls can into the system and hi

oﬁg’rgt% Ir%t%%ér%s%est “the remoéal dge‘\ilt%ecgédltig ally has A coitdingte L 1
sﬁr]rgtfr?&tﬁ& tt@@%ﬁ%ﬁf@ Aevieeawhieh eatches andicolieets all thesoldel. s

balhstelements detached-by therstipping bristies. Iheballsdhat 8 3ing 4
cgg@@;&a@ then.be uéedcqg%%{(ﬁ; Io&glét}ge% support with a cIoseI%Iesmder

d arrangement f solder ball elements. 10 parltl?rom a possi
hofBL er —%r %g?ﬁs%nd holders for the removal device and irradiating
device, the loading device additionally has a. holder for the substrates to

bg@@@etedf%@d@ti%g@egteemMswrsgg@r for gh yits a%ﬂorfg for

an arran ej{negt pattern of 15 solder ball elements. Bot ned

|nt e I6ading “device with the dld of 5859%%&5?&&% &ty trading
thetergining Sblidetball leferhents of thelsipportoin thé:suppasthaldees to
car be alighed with contagtareas -ef thesubstrates-tg.beloaded, in g@ppor*‘
swbsieale hlder. 20.0niy gftgtalignment of he support and subsStrale dre”
he two brought together &nd can the soldaFball” .
solder ball elements. Both are aligned in the loading
device with the aid of adjusting means in such a way
that the remaining solder ball elements of the support
in the support holder can be aligned with contact areas
of the substrates to be loaded in the substrate holder.
Only after alignment of the support and substrate are
the two brought together and can the solder Dball
elements be soldered onto the substrate at intended and

aligned positions in a thermal step.

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
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.

This support tape, closely packed with solder ball
elements, is subsequently selectively idrradiated to

reduce the adhesion of the layer of adhesive and to
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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 i$ reduced when irradiated,

produced 30 from a support material. Subsequent-y, solder ball elements
aréaftanged on s ta%é,lén tHellajer ot adRésive NhgBws @ndasoidrhhsns -
isalpsesoribed inimally permissible pitchdora:semisonductoeghiptr fop e

aré@fm@@@dwgﬁgomgg%wg3§Jb§e%9ﬂtﬂaeﬁe%%§§g packedwith .,

solder ball elements, is subsequently selectively irra to reduce the
AdHEEI0A of the Idyer ot Binesveand Riibb&Eh sdiaér Fall Rfiéiftaapctor
intéaded positiéns. Sabseguentlynthedoosenerbselderhall elements are an

removed wdhile legving:solder pall elemenis fixed-onthe sypportjn.an ;v
arrayg%rpe%tﬁ[a{ter&z%r _%sgmlc%nductgr. chip or for a semlc_:onductor iq
component. After an: adjustmentof tie SUpport prepared i tHis iy, wiftd

soldeP BalF elémerits At prstietetrhined positions, said suppends aligredwith
withrreapect to-a-agbstrate cgf@i@@wﬁgs f@b@@@%ﬂ%\ﬁ@'@fleﬁ @@&d&%%m%ntsand
a ring,them on to form ball contacts. This owe . .

s%]%le%ri%g%k?es soi9 er alloaemte%ts tt;%zrcnr%i%%g pré:so(:rh}baé %asrfanger%(%ﬁf S

paRérPéitthe Spport BhEFESHtECt aldas of & SéAfcondiasdriwaferlsrments
semicongictor chip ar onteawiting:supperfarinsemicandietorn on the
componentslndbisyuay 1 s alse hassiple for ige vgyme saiderfal, o
elements for intermediate contacts of a semiconductor stack component

t& B8 préphred Bhd sofderBd oft Gt the*to & wiring support for

semiconductor components. In this way it is also
possible for large-volume solder ball elements for
intermediate contacts of a semiconductor stack
component to be prepared and soldered on at the

corresponding positions.

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 Dbeing
irradiated, for example by a UV source. However,
pulling-off of the support while the substrate is being
heated 1is also possible.

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

onto a support material.

The solder ball contact elements may be adhegively
attached onto the layer of adhesive in rows, from
dispensing nozzles arranged in parallel next to one
another, 1in a prescribed minimally permissible pitch

for a semiconductor chip or a semiconductor component .
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corresponding positions. 2C After the soldering-on, the puling-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 25 irradiated, for example by a TV source. however,
pulling-off of the support while the substfate is being heated is also

p%§sible. For applyéigg he Ia%gg%dheswe to the support 30 material, a

spraying process may bepro Ttfs 4i€0poléiie fo'iRe Iajér oform of
aBhesive B5be folled onto-asuppert nesterial. Thieisoider ball contdetr ball

e@mm@ameea@@@w?d% att@@hgﬁea@t@éﬁd@%etrﬁlﬁ@glg%%%%? the
ro n dispensing nozzles arranged in paralle] next to one ,in
a%%s%ﬁbe%nﬁrﬁ?%é%jp%?misa e p?t%HDfor%rsem%%ﬁﬁuc FEfip of'gY ©°
sERICENELERT CoftfistheRt Disperkingrozzidsw ¢is typedmay takeetheayer
fort ofdpipettes, inthetcapillaessofwhish the-salderball, elementssare oniy
stasked Tageduce the adhesion,afthe Jayer.of adhesive, WV ravs ot o
laser beams may be 5 selectively made to act on the suppoﬁ andror the
|2t ‘St diheSive dtitfe pféSRfibed posiisAs sotRat Gnly SeRfsrballe  are
elesmentsthat do not match the arrangement pattern of the contact areas
can a substrate are removed. As already mentioned above, the lifting-off
ogthe syg(ggg material from the saoldered-on ball contacts may be carried
iati

oUtby rradiating the SUpPSTEmateid Gver &itge’sutfate@red 15 6 the

sERPIS tittcarpbe Stdted thaprwithnthessuppertedecordingtd theinveatien may
thessa-gatiedecbathapplyy irradiating the support material over

a large surface area.

To sum up, it can be stated that, with the support
according to the invention, the so-called "ball apply
process" or the so-called '"bumping method" can be made
significantly easier by the use of the support
according to the invention, since it is 1o 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 go-called "balls®
to the full surface area of a layer of adhesive of a
support which 1is of sguch a nature that, under the
influence of appropriate heat and/or radiation, 1t
loses the adhesive force at the irradiated areas, it is
possible to accomplish prescribed arrangement patterns
for the bhall 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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process" the so-ca-led "bumping method" can be made significantly

easier by the use of the support 20 according to the invention, since it is

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. "wafef bumping" or "wafer ball 25

apply". By applying solder ball elements or so-ca-led "bails" to the full

surfage aréaBiatayer of ddhesivecsf av slipport which S oksuchva nature may

that] undes¢hea39 influencecof appropriate heat andiarradiation, it Joses, 5.«

th A e a the irradiated areas, it is_possible to acgompli,sh ,
pr%?’&?b%%gagr%gw%%m%%gaﬁé s for %h eabcaﬂocggféjcqs o‘?%emi%?)ndﬁa’o?nt on
ch‘?ﬁé‘? s%ﬁﬁco%kfiﬁ&%fﬁwéf&@,r%@omctW@omWMs@meIéeBanSadlng

stacked componentsin aprecise and sinfle mannet.n in princinlealkthe, ;s oy
desired "ballouts’ can be @ggomgt}s_hgg]hﬁe@x g@gﬁb%;equlrggg%@%e the

soldering-an may be applied directly to the remaining "balls/bumps”.

Altstnatival the flic eoaftigmay also be applied to the contact areas or
"bond pads " Consequently, the support according to the invention and

the system,aceording todhe invention for foading 5 the SuRRoTL fi}%‘%l%r},e
mEthoSI Il‘oxlf%ading subgga&els with. ball ccntacts, the so-called "balls b1l
produce the following advantahes®T. unfversalffisabié sugporceral La
'ball siPes:CIe2. univeisal replication)- ebvatieus contachball pitches, single
which €ap@dsa-be combined on a single support; 3. use of continuous

ta@?S @fs%o%s%bl%’oét%%%lgﬁgm%saig SOS?SPIep;OSS ible,

4. use of films is possible;

5. in principle, any arrangement pattern or any
"ballout" can be accomplished;

6. very great accuracy can be accomplished by the
possibilipy of photolithographic processes, for
example with 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 be applied directly to the solder ball
elements of the support, without an additional tool

being necessary.

The Invention is 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
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15 5. in principle, any arrangement pattern or any "bat-".out" can be
accomplished; 6. very great accuracy can be accomplishgd by the.
possibility of photolithographic processes, for example with selective
irradiation; 2G ..in the case of Large surface areas, such as surfaces of
semiconductor wafers, loading with balt €éontacts, known as "balling", is

possible by a single process step; 8. flux can be a Iie_d_ direcgly to the
solder ball 25 gllegme%fg of fﬁeemseu%borg,a\%ﬁgﬁf aﬁg) gddl‘fﬂaﬁal ot BeingPal L

necessary. TheSihGBRoRSis now explained in more detail on .the basis of
the accompanying figures. 3G Figure _ shows a schematic view from

belowofa supparpith.solder bal elements according. g a first

embodiment of he invention: Figure 'show%gjasscﬁg’ma ic View frém Befdur - -
of a - support with Soidér Bafe 1S afteP paBteriing of theesuppost of

Figure 1 to form an arrangement pattern of the solder ball elements;

Figuee 3shows.a sghematic cross segtion gf a suppart thr:r?lrjgplgae?noel%rpn for
of solder ball elements;, Figure 4 shows a cross section ofan .
arrangement for %}elee%ﬁ%&g}rﬁfadiéﬁﬁéiﬂ%tléﬁ}@r ofa@ihésiverofthe adhesive
support; 1L' Figtire Bhshows @ schiematic cross section. of an

arrangement for selectively coating a wiring substrate with ball contacts;

' i iation of the support over a large .
1%@9&@ %sh%\%%%gadla}ilon sctbemagpc Cross g section of an
arrangement for selectively coating a wiring

substrate with ball contacts;

Figure 6 shows irradiation 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 technique, 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 undersgide 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 Dball elements 1 according to a first
embodiment of the invention. On i1ts 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 adhegive 5 when it is exposed to the effect of
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surface area for separating the support and the ball contact elements;
Figure '7 shows a schematic cross section through a 2Q semiconductor
component with a semiconductor chip using a flip-chip technique, both
the flip chip contacts and the external contacts of the semiconductor
component being positioned with the &gl of supports according 25 to the
invention; Figure 8 shows a schematic cross section. through a

SemMEEntuttorStatk cotfifdnent Witle stack Eohtab . Whith Permitthe: are
cemmectivhchetweern 80 the enderSidetand uppersidecofithe support 4 in

S%ngé)nguﬁ_@&i@&ﬁfﬁ%ﬁ@ooﬁfeﬂﬁogthﬁi%?{('v._/g; incBTglJ %%(I)I\%‘Iﬁe%n gﬁtgﬁction
schematic view from below of a support 4-, with solder :
accor %8 to & first 35 gﬁﬁ%,o&i?neﬁﬁg‘t & Tivehtion: O itddfderSide™he 7 -

stipgort A vasPa fayet o adheSiverBzdvhieh has reduced nadhesiondorethe the

selger bath elements: | aanged endhe dayerof aghesive 5:whenitis naving
eég%%edctg(ghe effecc(g of irradiation O{I\Bg%tfgpg older ball elements 1 are

aranged on tﬁgrf‘ayer oimgaﬁesi\% 5 ot the suppor?gl imtows 6and- - Sreas

cOIMARIER SRItGHAW bt in the Wleefion dF thetrowa® &ed-itethed on at
disectitrtefthécolunns 7 £ Thessuppedt 4ds-formed as-a:coatinkous tape,
the portion of the continuous tame shown in Figure 1 having been

chosen to match a substrate on the contact areas of which solder ball

efeniBHt® 8re-to e Soldered o ¥P préiefertinddl posificis Pib foimbaly 2
contapts: 10 Astppored oftkisitgpe mayhelprddueed by firstly alsypport of
materal heing;proyided with thed é)é%ri%? agpesiye p.0f oy thermaseting oF . |
Metgoastic naredal and the solder ball elements Lixed on e eLof ¢
adhesive 5 row by row from a pipette assembly. A
pipette assembly of this type can supply the solder
ball elements 1 of a row 6 at the correct time via the
cannulas of the pipettes. It is also possible by means
of a vacuum pipette assembly to hold the solder ball
elements 1 of a row 6 respectively at the mouthpieces
of the wvacuum pipettes until they are fixed on the
layer of adhesive 5 of the support 4.

Figure 2 shows a schematic view from below of a sSupport
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 locaded with the solder ball
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.

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 Dball elements is
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15 adhesive 5 row by row from a pipette assembly. A pipette assembly of

this type can supply the solder ball elements 1 of a row 6 at the correct

time via the cannulas of the pipettes. It is also possible by means of a

vacuum pipette assembly to hold the solder ball 20 elements of a -row 6

respectively at the mouthpieces of theavacuum. pipettes until they are

fixed on the layer of adhesive 5 of the support 4. Figure 2 shows a

schehfHte e ftont Defoww 6fa Sissort @54 with soides ball efensenitstrate

aftes patterningwefthe supposte of Figur@“ﬁeto f@g@jajh@r@r@ggneg%lom in
th Ider hall.elements I. This arra ent pattern

ngﬁg%ﬂ%%dg to gﬁntgétg aref{"fll %gl]t%rsn owglgu%s&%gﬁ%vfch% fo bﬂ(_aoloa%d)erllog er

wrﬂ%\fﬁ%ﬁmﬂaér ball- 30 ElémeMSICSREHAT i Figlire 25t ¢his perpese tions

thpesdldembalhelesvemts fohthis atangement patterrd 11 may firstly be

brought into contact with a flux, which is applied to the solder ball

elements for example by a die or by a. roller. 35 With. the figures which

foflovd it & g’x giﬁ § how s FFahgenien? pateRc S oPthis fype carrpert 4

proédgeetharmd howdhis patterhirgoofsoiderdall eleentatd4 1. In the

subsequeptly seldesed onig,een achareas:ofia supsttate o fogpball, ;¢
co(g]éaccts.i'el'3 e %esiggmtio s seq:ovxglaﬂgurelZ and the figures which. fgllow
are 1o longet explained it the components 5f thase desighafiorist 52 W, s0

perfoitin thessafre fifietions-&s inFighrel 1 vFigarec3 shews aschemiatic with
crosd Seetionefia suppastdhrough B, columa 7 of selder alkelements 1,0 s

thén%%%ﬁf#hiéﬁé‘*?p%é’ %%Chd%%ss%’%ﬁﬁ’fosétion s foocoupledbya,

solder ball €element 1 in, a. pitch w, so that the column 7 is m?tf%fﬁy

camifietel 8Ecdpied with

Figure 4 shows a cross section of an arrangement for
selectilve irradiation of a layer of adhesive 5 of the
support 4. In this case, the irradiation is performed
by a large-arez source  of UV  radiation, which
irradiates in directions of arrows 2 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 1in 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 c¢ross section of an
arrangement for selectively irradiating a wiring
substrate 2 with ball contacts. For this purpose, the

arrangement pattern 11 of gsolder ball elements 1 of the
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solder ball elements the layer of adhesive 5 ensuring that the solder ball
elements 1 are fixed in their position. Figure 4 shows a cross section of

an arrangement for selective irradiation of a layer of adhesive 5 of the
support 4. In this case, the irradiation is performed by a large-area source

of UV radiation, which 20 __-radiates in girections of arrows |A a mask 18

of a system for loading substrates with ball contacts. This mask 18
irfAdiRites in the dirkttior: of 8R6% B Bl the TJ5ositions of tse sdélder ball ring
elements kakthesuppotti 4 thatare te begemovedifromdhesuppert 41n 1: ¢

th&ﬁi@i{%ioggéarég\g&. The oth rssopgrg Il ‘%'E ents -.are prot ctgd -
by the mask 18 from being iCrradiaate I with UV ﬁght. gonvg]éaﬁgﬁt:iua% errat ©

thieendof this préceSEPane SolderBditeldrhantdin astaRAGt akeeted 11
by fthesIT\Mrays Peremaimemthecadhesives layerh.gh mask 80 18 0éthisi ring

typeican.he-prepared:in a pregise manner \with theaaid of . ;9 2
photfgthogrg%)h , SO that ?[\n exact arrangement pattern of solder ball
SO %

elements 1on the SUpporta rémaifs afterthis SefrEQTe 5-shdfs g2rried
séhematit crosesectior'ef. am3Basangementfor seleetivelyriatiating ache
VAL ﬁngti@ﬂ@sZ;MBé)amCOﬁ@Ct%}E@r tB@sﬁlﬁf_@%%i _thgfda”t?}iﬁée' '&%Httact
p 1.0f soldey ball elements of the. port 4 is aligned with res ec

to%t e%r%vsilriﬁg ‘subs%%lae%e Eulﬁ”ﬁlli)%% sgold”ﬁéfFSB%fl)l élte?nerfﬁ@/ Jg fie O(;%pggﬁégﬁ‘eve >
cortact afdas 37 of the Wifs§Bibskate TiTh&the sappored with tsd, as

afrangeraent pattern 1 moksolder ballhelements 1 is brought onto the
wiring substrate 2 in the direction. of arrow P and a soldering-on of the
so--der ball. element: 1 is carried out in a soldering process to form

contaetiallg oRtAESwifind 2HEStAtE 23n e pOiAcRSBS thE coh@ct upport

4 for separating the support 4 and the ball contacts 3
of the wiring substrate 2. Components with the same
functions as in the previous figures are identified by
the same designations and are not separately explained.
The large-area irradiation, for example with a UV
source, 1is again illustrated by the arrows A, this time
no mask being reguired, 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 semiconductor 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 1is 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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10 areas ""-7. The support 4 with its layer of adhesive is then still present

oil the ball contacts and, as Figure 6 shows, must he removed. Figure 6
shows a large-area irradiation of the support 15 4 for separating the

support * and the ball contacts 3 of the wiring substrate 2. Components

with the same functions as in the previbgs figures are identified by the

same designations and are not separately explained. The large-area ‘
irr AN foF exdmpleSith-& BI-20 s6urce Nistagain iistratéd by fieé p-chip
arfowstActhis fime noe mask beingireguired zespecially sincedbthe tion 19,

remaining, sill nor.radiatied pesitiens phthe.-aver gfaghesiearele
be detached frgmt%we original solder ball elements. 25 |gure% shows a

scRematic cross settion tHrougha* Sefficsr it €omponent 9 with a

semiconductor chip 8 using a flip-chip technique, both the flip-chip
ccm}a@tsli&@fm@%emiﬁoﬁﬂl@t_%%hi]égg'earl%th&?i%%;&ﬁr{géE%?ﬁﬁ?‘r}gﬂéc% by
of semiconductor component 9 having been positioned wi eaido
sué%%rtgvrg%&gorgi%gst%ﬁ% i%vregtion(.).nl'hvé%rjéf)?les %fatigﬁ(ﬁ?%ecﬂ'@tac’:s
nof truettbscdle, petially Siicethe external contagtsddlor., thestributed
underside 23w0i the-wiring  substrate 2-have-euierdimensions thatdfesca on
largee 1ol instange by.ap olar.of iagniiyde, than the fip-ehip, contacts,
12 on the contact areas 17 of the semiconductor cﬁlp . T7this _

e inT&Rt S tHE HveRfionCthePsefhicondbietordifie 8 gitsdfipleniess o
coptats e, isk.ls:urrélllm@ed:bylpoIymtaomosjﬂoneql%cﬂigkc&tmﬁ sameche
tinee: forms-an upperdaart of time package of the semico §%°£at§ b P

com(ponent 9. J.The ug%erside of the pa cage substantially forme
conctact  vias p

which "exténd through the “wiring
substrate 2 and are connected by means of a wiring
pattering 21 to external contact areas 22 on the
underside 23 of the wiring substrate 2. The external
contacts 14 are arranged on these external contact
areas 22 by the technique described above with the aid

of a support.

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 wupper 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 wupper part of the package of the semiconductor

stack component 10 is penetrated by the stack contacts
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the wiring substrate on which the external contacts _4 are arranged

outward in a uniformly distributed manner, while the flip-chip contacts 12

are disposed on 10 the basis o the position of the contact areas 17 of the
semiconductor chip 8. In order nevertheless co connect the flip-chip

contacts 12 electrically to the external tontacts 14, the wiring substrate 2
has_contact vias 20, which extend through the wiring 1.5 substrate 2 and
areconnecté by mhidahs Sl I Wity pattefiMg 21116 exteral Contads  edge
areas 22ron the> underside 2370t theawiringu$ubstrate=2. The externatd  the
coniacts dd-are arranded.qn these external contact sareas 228y he- 1,5 o

techni@ue deﬁc,ribed apove with the ad 20 of a support. Figure 8 shows a

scheMatictross Sectisn thfStigh's seffidondiGtorStaék BEompanaritets 14
withiStack eoftaetsc 6owhithiseririt the eoriectionbetwéen teenected to
ungessiden2s 23.and thesuppes side 24-0f a semicepductor stacks 20,  the

component 10. The embodi t according to Figure 8 differs from the
prg\ﬁ/fb sé}lmlﬁodfrﬁgrﬁg?r? %geélrggc cc%%%le?e?f/n giﬁ%?en%%%? er@éﬁ%izgs are
areProtessed for the protiietion 6P this:serfilconductor esmpansnt 104 30 It
andsaccordingly cthtee/differently patternedhsuppests withsolderbalbity of
slementaarealsamads avalable 'Bndbe agulacye g, op of cthe

semiconductor. component 10. In the case of the stack contacts 16, the

mAiN Eoncef 85 isthatthe eifire pblyRter copdsiivie1o Hat f6ffs tRéack
uppet parttef the package of ttee semicemductor sack-eamponent 10d§ the
penatrated by the stack cantacts 16.Eonthisy purpose, th.ev are.

arranged in edge regions of the wiring substrate around the

semiconductor chip 8. Corresponding redistribution routing lines 25

ensure chat the external contacts 14 5 and the stack contacts 16 are
electrically connected to



one another By means of the contact vias 20, the flip-chip contacts 12 of
the semiconductor chip 8 are additonally connected to the external

contacts 14. It s consequently possible to arrange a irmult’'p’ -,city of 10

the semiconductor stack components 10 one on top of the other aheht6 WISk
connect them by means of the stack dantacts 16 to the external contacts

14 of the semiconductor component stack 10. LLOYD WISE, - 18 Patent
clairhs 1t ACSyaidH for loading substrates (2) with solder contacts (3), the
system comprising the following features: - a support (4) with a layer of
adhesive (5) on one side, the layer of adhesive comprising a

thermoplastic or thermosetting material, the adhesive force of which is

réducedd whER GFradidted; - SorLt Ball SiBREREAES Whiéh areardhgetPtder
closelycpackedtis rows) (6) d&be coturahs(7) onrthe layecof adhesivel(Bywing
a preserihed minimally permissible pitch (w) for a semiconductor chip (8)

or a semiconductor compy nent (9) and, - an.irra 'ati%%device W'tg)a

source of tadiatién "and'a pa"?étus for sé gctlveﬁ/ i |a?isné\fﬁe uppSH one
(4) to redgéelthe adhéSion dfakie Tayero bf adh@sivei(BRfor leeseriaging a
solder balt relemepisad) at preseribedipositions:takemoved device for  the

removing Jhe uassped spider, ball elements; (1) and jeaving spider ball e

elements (1) in an arrangement pattern (11) for flip-chip contacts (12) or
ball contatfs@&Y:134 fshding device for fixing the solder ball

— 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 1irradiating 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
semiconductor chip (8) or the wiring support for
semiconductor components (9);

— a pulling-off device for pulling the supports (4)
off the ball contacts (3).

2. The system according to claim 1, characterized in
that the irradiating device comprises a laser beam

source and comprises deflecting devices for



elements (7,_) remaining on the support (4) in a prescribed arrangement
pattern (11) on contact areas (17) of the semiconductor wafer or LLOYD WISE
; ) o . LLOYD WISE
semiconductor chip (8) or the wiring support for semiconductor
components (9); - a pulling-off device for pulling the supports (4) off the
ball contacts (3). 2. The system accordifig-to claim 1, characterized in that
the irradiating device comprises a laser beam source and comprises
deflectiftpdaviess foh € LOYEPWISE2M 19 ScanfifRthe Yaser bearpfdlating

selectively irsaginting the supportf4katqneseripetspasitions. 3. The

system according to claim 1, characterized in that the irradiating device
comprises a UV source and, for selectively irradiating the support (4) ,
with UV'tays 85hask HoTG& Wit fhadks (F87of UV indbRtish of flered 10
supportii4)tat prescribveth iositions. 4ahecsystenmacdording o dhé gfource
lclaimsa;lg@,?], ﬁbgrﬁ%fi@fﬂé% mzt%@ythq ﬁ@@yglﬂl%ce fore re?@w@ﬁhe (4)
oosened so all elements camprises a raller or a continuous tape,
which gﬁ‘eﬁﬁ)rﬁde}a‘a\%ﬁﬁ ta‘"?l:k)rln %l%r a%é%qc?% which I(})losfré%se ®so er> baﬁir oV
elements {2ffenidiftadhedively tacKE@r® the siétem adcordifig fsshged
of claims dite “yneharacterized in that the removal device for removing

the loosened solder bail elements (1) comprises a roller or a continuous

tape on the upper sides of which stripping bristles are provided. 6. The
s&ten?g&ora}ﬁ"@t@%nélgf:agﬂﬁgg t0t§ one of c¢laims 1 to 3,

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
soclder ball elements (1) remain adhesively
attached.

5. The system according to one of claims 1 to 4,
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.

6. The system according to one o¢f claims 1 to 5,
characterized in that the loading device comprises
a holder for substrates {(2) to be locaded and a
support holder for the support (4) with an
arrangement pattern (11) of solder ball elements
(1), as well as adjusting means for aligning the
remaining solder ball elements (1) of the support
(4) in the support holder with contact areas (17)
of the substrates (2) to be loaded of the holder.

7. A method for 1loading substrates (2) with solder
ball contacts (3), which comprises the following

method steps:



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 (1) , as well as adjusting-tOYD WISE
means for aligning the remaining solder ball elements (1) of the support

(4) in the support holder with contaet @&réas (17) of the substrates (2) to

be loaded of the holder. 7. A method for loading substrates (2) with solder

ball contat¥®B)ChRAEh éomipiiees thé ¥8llowiigP Afethodlatepsi RLOYDEh 2

WISE - 20spreducitig a tapesfrem supporbmatetial withia , layesm@frising a
adhesive (3).00,9n¢ side; comprising 4 thermoplastie or thermoseting

material, the adhesive force of which is reduced when irradiated;
arrangingSBlaErBAl- eldMERR (1) T row¥RFAnd dofumnEq7) 6 the When
layer of adlheside {5xida prescribed minimally permissible pitch (w) for a
semicandyetelthip (8) abfon asemiconduatencamponent (9)irselestively 6)
irradiatingd%hg su org (gf) t redgget he afigleésilgnoog tg% a gri%adr&?si\ien R
(5) and loosen'so dér Ball eléments a?a p?@scribed positions; removing
the looseR&@d 86l Ball Blehiehis (1) & TeavmbSdider baftelenents oy 2
that are fixedion theusipport () im an@rangement patternddh)ifosaductor
semicond 8&%509%91(18) pgfor a semiconductor component (c); - soldering

the solder bail elements (1) remaining in a %redetermined arrangement
paﬂenT@ﬁs%ﬁCtlvely irradiating t

the adhesion of the layer of adhesive (5) and

e support (4) "to reduce

loosen solder ball elements (1) at prescribed
positions;

— removing the loosened solder ball elements (1)
and leaving solder Dball 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).

8. The method according to claim 7, characterized in
that the support (4) 1is sprayed on one side with a

layer of adhesive (5).

9. The method according to c¢laim 7 or claim 8,
characterized in that the solder ball elements (1)
are adhesively attached onto the layer of adhesive
(5) in rows, from dispensing nozzles arranged in

parallel next to one another, 1in a prescribed



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). 8. The method according to claim 7,
characterized in that the support (4) ig sprayed on one side with a layer
of adhesive (5). 9. The method according to claim 7 or claim 8,
characdtérizetpih tiiatthesbRet Daft efcheédhts (1) afeoddifeshiaRi gt or
onto thenlayer(ef)adhesives én)iin sawscirom dispensinghnozzdes arranged

in parallel next to one another, in a prescribed LLOYD WISE - 21

minimally permissible pitch (w) for a semiconductor chip (8) or a
séfhicditiuctBrESRPon 890 Trhe hetRBE acRdrdifig ¥ BRe of cliiths 2+
7 to 9, ctharactesized #vthana lasetr beam doreseldetively firadiatigtheively
support £4):t9iredueg theradhesiopo et the Jayer of adhesive (Bhanditthesion
loosen s IdteTr b Ielementg (13(% rgscribig ,Dositi%ns is pﬁssed over tlfg
suppor(f 4). T. The'methSd a&cor anvt% oné’of &laims 7 to f8,sen soLaer
characterizeddn SHRTRE support (4)as Ssetectively inadiafedPiith UV rygsed
througb-eemask o 18):tooregluce 4he adhesion of the layer of adhesive (5)

and to loosen solder ball elements (1) at prescribed positions. 12. The
method according to one of claims 7 to 11, characterized __n that the

stipport 1) isiBiected €6 fFatiAfon ' SePR fardeTsuftaéd Bfea’ andthe 10+
supportfé)ris puded p&dhe bahl contacts (3). the support (4) is

selectively irradiated with UV rays through a mask

OYD WisE

(18) to reduce the adhesion of the layer of
adhesive (5) and to loosen solder ball elements (1)

at prescribed positions.

12. The method according to one of claims 7 to 11,
characterized in that the support (4) is subjected
to irradiation over a large surface area, and the
support (4) is pulled off the ball contacts (3).



