; e3eDWRRSAT@U~V6VIDW | ? 1 13 J AN 2003 A nethod and a device for placing
and re:nel ting shaﬂ“ﬁmmmmﬂmmmg sol der material The present invem BOQAN 2003
relfates to a netho and re-nelting a 5 nultitude of shape

parts of solder materi aksi@n a bond pad arrangenent of a substrate, said

bond pad arrangenent conprising a nultitude ofl bond pads, and for
subsequent re-nelting of the shaped parts of solder material on the bond .

pads. Fur t her ope. b RS G5 ick Y iaefh S Sl PO AARY SFEReA Y 4ART T O

i npl enenti ng I's nethod, according to t preanbl es “9~and 14.
Met hods of the type nentioned aboveohtexr maedrifadr exanple in so-cal*l-ed wafer
bunpi ng, in the production of so-called chip-size packages, or in the
production of ball grid arrays. Basically, the above-nentioned IS nethods

i nvol ve t heﬂ%%%ﬁpﬂv@nt n lﬁietsgtl € %{etﬂghff%[}?égciﬁl%aﬁ?&i rp-%EItH?Oda

metal | isation as or contact netallisation ar a specified

arrangengnt muintadswviishapté paurst @t eoldEo i fjesi @ fdrea bondhead atlaoiengnoet hods

have been used up to now., In the first method, placenent og,t?rran enment of
il- U

sol der nat ePf &1 SURSHGLF 1 $216rP UHEP B AT LN §HKLANPTIAHEE adn Pt dgrofahe
SO0 e o :
| ndi vi dua %a&emffo{g?&%g,[mﬂweg@gﬁggsmhé@p%% ggtstc?fkée@ldm%ﬁeﬁéla

separate application ener exanp energy, tot
sol der nmt epnaheddpokpéds.dfuttbeshampedhparesemf invehden reastesital devines he

second met hod, r.exanple in.a nmask appljcation process, sol der terial
dopost t 5 ar Suikgple (a7 BEplementit [ieanABiad ot S SURShrERORs 5 rel ti ng
is carrijgd Qulinidgapqoven, at the sane tine for all the solder materi al
deposits. The first nmethod is particularly advantageous in that as a result

of individual application of thermal energy to the solder nmaterial deposits

30 to th haped t f l.d terial, i ticular. in th
where | aser GRS 91405SIRE PREVSERAEPAYE 8 el IOE A RBRIE ini 1 PeTERer ol

| oad as possiditebublPiBYEIn thdbso dRIthO oif S0t HPe & QRIS RANFAIH esSbPMh i N i ts
2 inplenentation. The second nethod, in particular due to the rapidly

progr essi ngthepredustiep of hedkeridnakays.i Bapeadyblle abonetinentdoned ar ge

ol ement at 1aviaPe SRLAE R LR RN REL 2y PR R T Bt HEA boh e
pad metallisation areas or contact metallisation areas in a specified
arrangement, on a substrate surface. To this effect, the following methods
have been used up to now. In the first method, placement or arrangement
of solder material deposits on the bond pads takes place as part of an

20 individual plaéement method, and subsequent re-melting takes place by a

separate application of heat energy, for example laser energy, to the
solder material deposits or to shaped parts of solder material. In the
second method, for example in a mask application process, solder
material deposits are applied as a paste-like material, and subsequent re-

25  melting is carried out in an oven, at the same time for all the solder

material deposits.

The first method is particularly advantageous in that as a result of

individual application of thermal energy to the solder material deposits or
30 to the shaped parts of solder material, in particular in the case where

laser energy 1s used, the substrate is exposed to as little thermal load as

possible. However, this method is also correspondingly slow in its

A
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5 production costs, in particular due to the considerabl e expense ,‘i)f t he
equi pnent required. Furthernore, depending on the type of the subs SadN 2003
be treated in.this way, problens will be encountered due to the substanti al
thermal | gads experienced. 1o WD 98/ 12738 describes a nethod in which an
aperture screen is arranged above a substrate2which conprises a bond pad
arrangenent, such that the apertures present in the aperture screen
correspond to t p f tr : eflle ans of a
vacuum pi pelﬁ%l,eg?er{ﬂlg{\}?aUgﬂ%sﬁ%ggégqggttﬁ??’(1) tpg(r)ﬁlg‘gfr)ﬁrrat e{r}? g?/e égr%dlmﬁserted in

the aperturgmegetsdifg réomaneid pPrec&el afikesAt peksibhe tarachngaenenardeas been
preheated in an oven, the shaped parts of solder material are nelted on by

appl i cat i onthapugbpehwithgpecardieglyi @1 spEGOEEH bEivgPpdueidddior ey e Bperture
Screen fac'i%%?]%‘ﬁ?é’ M NG FUPSH tﬁ%ﬁ'is%@ (#iakesd wHFc{sHEngm%t of the
present i V&R 0N 16 Propose a° method 'of the typé nentronsd 10 the

i ntroduat i ofo dardi onoc g8t OPISPaticldut dee whithb conissddraBld exp@rse epttenent i ng
such a net hod, which device_and nethod make it possible to place and
subsequent | SA¥HEMAAtreguirght FUEdeTBOIShAPRABAL 1 e DRcgel thfafebstadteon bond

ds of b | .0 Il ti
Kacpi ng tharndl el in SO0 TR Mo PRT RN R AR e Gl 1RG22 00 et

is met by asutstimdaMiHeimtahdoshaeapedensdd.cs of claim1l, and by a device
with the characteristics of claim9 or 14. 30 In the nethod according to
the invention, first a tenplate device which conprises a nmultitude of

tenpl at g, apgfd Wse 994 d%&ﬂﬁym%m%tm% h at3pdtNréQPeen is ;’»rrgg%%épgg

sol der materials, Is arranged opposite a substrate conprising a
arr angenent alsaxcha tshastratee wdhalped mpaises 2bosdlpddramean ggmeant, sushasgbthat ed

wi th the individual bond pads, followed by scanning of  the t | at
Aperture wi TREELH SO TCaEt Bh iR WA SESH 6P HEPRBL Ay bR pAT (s of
sol der mat efjeadybAffet BEBsEQIdONEh P eaRPloif@a AR pibage! ikiieiayal from a
| aser device which is arranged at the rear of the tenplate device, to the

shaped par t shapfedspardepf sal éqti mhtercdoareodaeded iin thhapesipkeané thpert ur es,
such that |aser ener i plied thraou the templ ate. device, to
shaped artgp%r]&urseofcdggnnétfge?itgfa_ariﬁlgemecm hasebeennBre%eatec?ln 3| ox;en,ttng
shaped parts of solder material are melted on by application of xenon
light which is projected from the side of the aperture screen facing away

from the substrate.

20 It is thus the object of the present invention to propose a method of the
type mentioned in the introduction, and to propose a device which is
suitable for implementing such a method, which device and method make
it possible to place and subsequently re-melt a multitude of shaped parts
of solder material on bond pads of a substrate as economically as possible

25  while at the same time keeping thermal exposure of the substrate as low

as possible.

This object is met by a method with the characteristics of claim 1, and by
a device with the characteristics of claim 9 or 14.

30
In the method according to the invention, first a template device which

comprises a multitude of template apertures for accommodating shaped



This makes it possible to detect any defective spots very early, i.e. prior
to any. 'quality assurance test which may take place after the re- rrelting
action. Furthernore, the {aser device can be made to be triggere gn\mﬂm
shaped part of solder material is present at the particular bond pad h
15 preventing any thernmal damage to the substBate due to the bond pad being
directly exposed to | aser energy. Thus the process according to the

i nvention c C u r out a
parti cul arlﬁﬂtelg %gsss?z(\i/%rﬁmltﬁg sg%?? o\éﬁggtéb nO%ltv%Ql %gagg asée)émr‘{'l r{S)q]%]lgng
process whigénd fpradrartr:hegdmem swéh vhzawhefshtalpedr’malrtd ofdoldex patdridudrar | y
gentl e on the substrate. particularly preferred variant of the nethod,
si ngl i ng- ou@sswtéﬁ W§hﬁé‘€é§§hY1>¢uﬁbP°§6m%ﬂsnéoilﬁé"eldn}ﬂ}’ \?Fﬂﬁ%lngsﬁfélﬂkfd parts

of sol der 1l 5 @ﬁutr@%ﬁ?h Bkg@f‘néﬂ stc%n L:@fceé %ﬁ;’ chh ipeﬁr om a

quantity of aped arts of So eri a corrrm enpl at e
device, Dy padtsiofigoddert metéeaplaaidetirmefdllyesd by £pp lac#icu rodrlgecﬁL émrergm,
aperture screen of the tenplate device. In this varjant of the method, the
tenpl at e deffoé‘ball%%‘l devige\whichsisarranged af he 5?art%étls%ﬁ3@a %srdtegl% sol der

material, gi} ?ﬁ%d 11109 rtNea BeRd EQ81 Qc‘lsﬁﬂfhrogita?eci ?’?%g%‘l@ﬁ gor feeding

shaped parts material to the te evi ce 20D3 4 In
a vari ant oiperheremetshohi thni bnersnafgy)m/epprlladl\lhmngedmlempmg,bidwgimt of

t he shaped parts of sol der rial e tenpl ate device takes place by
renovi ng shg)thF shaned BRrig A sdﬁ’afn@rt%/réii{]from a quantity of shaped parts of
sol der ppterial arranged outside the tenplate device, such that 5 during
renoval, the tenplate device's tenplate apertures, which are arranged in an
aperture scfbenmakee if pbksdle to dehécs anyrdafﬁcxineh&pottervplrateardeviiez;eprii@rsel f

| t hat .t d t
Govi oo Tor il oY e T s teniee a7 bl eyl T nBEE AR BV B bre

device and {@fof EFEMhBEMSPAPEE R8EE SePiceSQUIBE miBiLtd Bk thigy¥rsdiod 1y Nl at e
device. It has also been shown to be particul arly advant ageous if

appl i cat i ona shaped eerienbsgldearanetesiaiapads pur aisthef paydicader ranémadl thiakes
place via t xeev]eg.tﬂ% E}alt Sl n&ﬁﬁﬂgg‘(&?ﬁ ‘Q/ﬂ?agﬂfahesgﬁ‘é 1§34Y ﬂ%‘?ffdn?%d‘ﬁgﬂ-tg]od s

detecti ng shape sol der eria variant o
used where, dﬁscﬂypdyquomed tabltaver, ehérgy.

Thus the process according to the invention combines a template method
which is suitable for carrying out a particularly time-saving placement
20  action, with a laser re-melting process which, from the point of view of

thermal load, is particularly gentle on the substrate.

In a particularly preferred variant of the method, singling-out, which is
necessary for applying the individual shaped parts of solder material,

25  takes place in the template device itself, from a quantity of shaped parts
of solder material accommodated in the template device, by filling of the
template apertures which are arranged in an aperture screen of the
template device. In this variant of the method, the template device itself
serves as a reservoir for the shaped parts of solder material, thus

30 obviating the need for a separate feed device for feeding shaped parts of

solder material to the template device.



tenpl ate device itself serves as a reservoir for the shaped parts of sol der
20 matéerial, it is advantageous if filling of the tenplate apertuggi
arranged in an aperture screen of the tenplate device, takes plac yJAMéﬂm3
of a filli.ng chanber which can be noved over the aperture screen and which
is open towards said aperture screend4 25 A further advantageous option when
realising the variant of the nmethod according to the invention where the
tenpl ate deyj ce jtsel e - ryol d..par: sol der
mater al,  cohé rkafos Y MR AR LATF e LelPhab R gRARERRE & BT T
an apertureosereenapéd bacstempdideendesiieEbbtheaandlafe deiaddbReybirle devi ce
whi ch can be noved 30 parallel to the surface of the aperture screen,
rotating onbyirémaniseshepadinarts ofi soldanmaesiad fygap ABARIILY A shAredari ant
descri bed aEQP’tE’ofOJolﬁth{'zEEH%Fa?}%ﬁQE&"o'&Qsitd% J%Q%eh{};‘ig{ktbé’v“i)ce‘“@%}ftﬁﬂe

tenpl ate device 1tse PO ved 85 asremoval® Cdevi ¢é ¥ ar renovi Nng t he shaped
parts ofssobddehgnenesvall the oempldteIRiYed’s tkaiplsteapagdtpaist sviath a9t der
material, it is advantageous it filling of the 5 tenplate apertures
arranged i na¥aa28pdntaly aPIERERFCISEN: # fidkeHl at e devi ce, takes place by
means of pressure bel ow at nospheric, Irrespective of the variants,

descri bed above, for inplenenting the process according to the invention,
in alny caseli hleis%ﬁ)ﬁﬁ,gaétwm(pﬂatg&id%die Ml §alveaae anamniat €dd¢vict hso

tenpl ate apertures can be exposed.to 10 pressure so as to, generate contact
with the boMf!gadse 1%90M%P%Prodﬁé%§Lﬁe@-aa%f&v%eva9ﬁégbﬁapphvlaspﬁmaeadi n the
t enpl at e, deyi. ge. I : i I | ca

pr essar & of PEHS el St B euRE S R b F e RO TR by R

i nvention, phitshfisolpear tiaatiat fyomsuatdbdmpiae deyicapl enenti ng t he net hod
according to the invention, provides for a tenplate device conprising a
container for accomodating a quantity of shaped parts of solder material,
with the cont RAElscCOMBY tBOWE 18 WPl ihrIYaddvaaii SR Mpp 1f8siaNed as an
aperture screen, for conveying shapedfparts of solder material to the bond
pad arr angehassr engngly Wb tthe tsheped paperafusad dst medariebtgiedssplage avigithgl i ng- out

devi h h d . f. .spl.d i.al whi h b i ngl ed
out 1 ron t nebHRAR R R ife sk o€ SR P AR T e PR e ad T o
i ndi vidual bend dfadgdef ntderiapnd pad arrangenent, are arranged so as to be

exposed, in tenplate apertures of the aperture screen, and thus can be
exposed to | aser energy

If that variant of the method 1s used where, as explained above, the
template device itself serves as a reservoir for the shaped parts of solder
20 material, it is advantageous if filling of the template apertures arranged
in an aperture screen of the template device, takes place by means of a
filling chamber which can be moved over the aperture screen and which

1s open towards said aperture screen.

25 A further advantageous option when realising the variant of the method
according to the invention where the template device itself serves as a
reservoir for the shaped parts of solder material, consists of filling the
template apertures which are arranged in an aperture screen of the
template device by means of a paddle-wheel device which can be moved

30 parallel to the surface of the aperture screen, rotating on its movement

axis.



25 by means of a laser device arranged at the rear of the tenplate device.
According to a preferred enbodi nent, the singling-out device | e ﬂ@
that it can be noved over 't he aperture screen. The singling- out ahge g
be a filljing chamber which can be noved over the aperture screen, said
filling chanber being open towards the apertyure screen. , 30 ~ further
advant ageous option consists of the singling-out device being designed as a
paddl e- wheel devi ce which can be noved over the aperture ~A~ 2a~

6 3
e wheel TR Hn RRD AT SRAL-E QIR LRLA: A8 LALEEA DY PATC oS Of B

paddl e wheel evice I rrespective o 's design, the
si ngl i ng- out ttchez\mvcxemrs wdiccotidcaplett daviee Bsedf oxeek @p?awelcwal ¢¢vits fornmed by

the tenplate s trn%@mmgeh%p%a PRk 5ol £illichih HoEARGRG-RRPRS! L€ Lhe

aperture screen, 1Is e transparent, It is possible to overlay
appl i cation @lﬁaptehe)artnmfwldeama@hlabedlspﬁ*/taetaew@dlf@éhnmt d@ejal to the bond

pads of the wat@@geﬁtre@a%mtmqtew@mﬁetagxte@@t@thewetnmaqt gswuL e above
at nospheric. The sane al so a? ies to 1o the re-nelting process. It is
P

parti cul ar| ytaavalcagesirens Af PHise e SAtOSKUMOEPRETSr ot ect i ve gas at npsphere is
used to generate the pressure above atnospheric. In an alternative

enbodi nent of the device according to the invention, 15 the tenplate device
itself is a STHGPFAG: dute davrkie, deéb’r‘r?)"rdi YoNg LT ABALTIGINE the an aperture

screen, sai dpaRes dtcbrdifd BLhe GRVEALI0S] M0ang JAHd tHel sUdPedOfartseddoddee apertures
for accorrrmdatl ng shaped(r ‘ﬁf solder material, and cqonprising a
Fiommae ‘”‘éﬁ’;@o‘

transparent PEHa\& B pBRIAte PEHAT eI FaR PGP SERdRn. 20 | f
pressur e lbel pmatrmasrahecr gendrﬂeaﬁ@dabtedlth(DhéSblm ;aadtsem)lnatnes @Irew ce, it can

itself serve_as a s ut. devi.c evr e for renoving
shaped part sPBFSE5P h%& %éﬁteéllc apf’tf)ﬁt%n‘re tglélPLg evéﬁehté 5o § shaped parts
of sol der napessitdk to bendritesos@seyiadumhtnicalgmossate mﬂ‘thtehenslraaaped parts of 25
sol der materjal;. g[ggythe reservoir, automatic filling of the tenplate
apertures takes place as a result of the application of pressure bel ow

at nospheric. If the dianeter of the tenplate apertures fornmed in the

aperture scregpdbwicdc ks tianeding, Wiy 8argd A5 6fitafle the shaped
parts of solder material, It is possi bl e, when. pressure beIOM/atnDspherlc
is appli gd. fer ﬁmeatl{l%gte method according to the invention, provides for a )

template device comprising a container for accommodating a quantity of
shaped parts of solder material, with the container comprising a container
wall arrangement, designed as an aperture screen, for conveying shaped
parts of solder material to the bond pad arrangement, and with the

20 aperture screen comprising a singling-out device such that shaped parts
of solder material which have been singled out from the quantity of
shaped parts of solder material and allocated to individual bond pads of
the bond pad arrangement, are arranged so as to be exposed, in template
apertures of the aperture screen, and thus can be exposed to laser energy

25 by means of a laser device arranged at the rear of the template device.

According to a preferred embodiment, the singling-out device is designed
so that it can be moved over the aperture screen. The singling-out device
can be a filling chamber which can be moved over the aperture screen, -

said filling chamber being open towards the aperture screen.

30 A further advantageous option consists of the singling-out device being

designed as a paddle-wheel device which can be moved over the aperture



shaped parts of solder material by partial vacuumto the aperture cross

13 ~ AN 200 sections of the tenplate apertures so that at the“ﬁr&tl ne as
si.ngl i ngout, exposed arrangenent of the shaped parts of sol der t

results which nakes it possible, via the tenplate device, to nechanlcally
press the shaped parts of solder materiad against the bond pads of the bond
pad 5 arrangenment. I|f the dianeter of the tenplate apertures formed in the
aperture sc hi it fi rts of
sol der mat egr(i%g %1ff%ﬁﬁﬂghﬁﬁstgﬁgé Ig?\%gneﬁgﬁlﬁghgs;gfglt rtﬁle scp ?qéé;% t he
rear wall isf h(baslmhé méreet hdnht paddiheiw et dbivaceet er of the shaped parts of
solder material, it is possible to arrange the shaped parts of sol der
material in the interior of the tenplate device, while naintaining the

si ngl ed- out sy, t

e mel ] ng. ot aR e nTS ey FRiAe BE R S R Mo O abPEPBHARINER e ¢ |,
i s partisxul dolsyd aguaatdgebus fofmebewaﬂiel tesh i lacd dleelcmfwlhloeeape:r tvalle screen

and/or of the.sidewalls of the filling chanber, which can be npved over the
aperture sc?’géﬂ’ 1§ arrepgsy PR OsHF J4s aP ét“éFéz&r‘“oﬁfn’tlﬁén%?)%rsPLﬁsetosk? een. This
mekes it pogghbl&eh® Rabi %‘é@lbqgtS‘Wetr meaq%m'fqgefiﬂamahﬁl Sl
substrate surface to a v ry large exte t even 1 f sai substrate surface is

uneven. To paimts odfsodd¢r, maberislalo thet boed prds odrthe dmprd pad arrdxg&a’mrtt hufee
d bet ween

| ayers, wt fl exible.conpressi on | ayer sandw ¢
ot st bt ther ks TP HAG PEEFGREe Shove BomaReRetoT RS SARFARCAARALES 1 ¢ he
conpr esgj Ontﬂeaﬁ/eehqellﬁn cHsOFIk ds Blaﬁtgf&ﬁl%rgﬁﬁg‘ﬂrﬁhge@@éjlﬁ hgi Sl ftageid ayers

are made from net al Ereferred vari‘ants of the method according to
t he mventumtastmelgasagmmse erer sdusathodg eeenase dlie phesstiegiabevaccording to
t he |nvent|on used to this effect, are explained in nore detail with

ref erence t%r??'usev i Hini ngs, as follows: 13 JA N 2003 8 Fig. 1is a
schematic diagram of a variant of the nmethod according to the invention;

Fig. 2 shows a variant of the method according to the invention using 5 a
tenpl ate dell e BEAPrIiYE s e Fimenit o BBaAfydee apeoisiing dodhednyentan, on a

SUbStr 3t SHId AG% AN GBI LA 68y AhBAngUbul JBLE: CBLLL NGBS AL ET O+ 3

shows t e tenp devi ce shown arrangenen
substrate swifraeeapEitgre 4cieena shizpapérewr fcriche doempnhmtr@ devilcaudb@dn in

Figs. 2 and 3, F| S sho afurther variant of the od according to
the ~5 i nvelffiRid gﬁEFHQI mficorumadaiing 52’6 |psa|rhsg (HI’BaW’il?g devi ce,

prior to arm@geﬁﬁma% aatrﬁﬁpﬁatrreat ?eMBﬁC%rﬁ%‘éeHrdﬁfos§& R §ydmgreout the
re-nelting action; Fig. 6 shows the tenplate dévice shown in Fig. 5 after

arrangenments@egenn the substrate surface; Fig. 7 is a top view of the
t enpl at g device shown in Figs. 5 and 6;

If pressure below atmospheric is applied to such a template device, it can
itself serve as a singling-out device and/or removal device for removing
shaped parts of solder materials from a reservoir containing shaped parts
of solder material. In this case, due to removal of the shaped parts of

25 solder material from the reservoir, automatic filling of the template
apertures takes place as a result of the application of pressure below

atmospheric.

If the diameter of the template apertures formed in the aperture screen is
30 smaller than the smallest diameter of the shaped parts of solder material,
it is possible, when pressure below atmospheric is applied, to hold the

shaped parts of solder material by partial vacuum to the aperture cross-



Fig. 8 shows a further enbodi mrent of a tenplate device after 25
accommbdat i ng shaped parts of solder material; Fig. 9 shows the terrRLﬁtﬂma
devi ce shown i.in Fig. 8, after acconmobdati ng shaped parts of sol &

material; 30 Fig. 10 shows a further enbodi ment of the tenplate device
prior to arrangenent on a substrate surface; 13 JAI 2a3 9 Fig. 11 shows
the tenpl ate device shown in Fig. 10, after arrangenent on a substrate

surface: Fi gheihd 8 oD Bk WBILLLOMBBLON ufl sHhe d aTmlatioflaki oo shown

in5 Figs. e aper ures hown

an enl ar gedo S GlxipoBadl ayifm et erdt dietmel e edPSdrt b€ sall OsrImat &Ll 1e801tX I |- X1
shown in Fig. 12; 10 Fig. 14 is a top view of an enbodi nent of a tenplate

devi ce wi t hWhithimakegdé pessibdepy it theskegrplate deFicg, tagnpehaniseldy ipsps vi ew

of the fil lfh%gshcﬁg% rt?g?%lﬂ%i g!age_ﬁg‘l %ﬁallﬁ tF g‘r@d pii\c}? %st}%t' onna}f V(ll ew of

t he tenpl at e seg hown “I'n ong sec i'on I'n Fig.
14; Fig.5 17airsngeément.arged partial view of the section shown in F| g. 16;
and 20 Fig. 18 shows a variant of the paddl e-wheel device shown in Figs. 5,
6 and 7. Fig. 1 is a schematic diagram show ng one option for inplenenting

a_met hod folrf t@lea&' %&§?§?ZH%?%§?at%fapse? 19%5 f gﬁ']ﬁlth Oapfe?{ur% ssc‘fp e%uent re

25 nel ting action. I"at'e” devi ce provi ed Whi ch

conpri ses alahgersiiun @iz I}@gBOtSéﬁnoéteamfahershuped parsest 24dat rrﬁngeldwppom te
a substrat e/ﬁ%ﬁ; a}’gﬁtransparent rear. wall 25 arranged qpposite the aperture
screen 24: ihthg diskange PEYREDEN G ARFHEBES ﬁ%}e@ﬁémdeaw TRAT|Wall 1§ o t he

apert ur & SCHREN e fhardthel B ARG LY eRG! A AhGAINIL P8 rLBIRL AL G ARAT LU €5

27 in I ch t e shaped parts o materi a are arranged such’t hat
t hey est ablitsh posiﬂal@AN @08ngetnd abéped phrtasdooildtecthadbend] padlse ﬁ&eoifora bond

Penpl at o dett e BBl Aeuiee. ovhileduiinie 5ed e Str S a0 vTEnERERES X
possi bl e toa@?cpb}f a@fl@ t01ca$SHbEt ti%e 8lbsequent re-melting action to a very large
extent within the template device.
15
It is particularly advantageous if the wall structure of the aperture screen
and/or of the sidewalls of the filling chamber, which can be moved over
the aperture screen, is flexible across the area of the aperture screen. This
makes it possible to achieve an aperture screen which contacts the
20 substrate surface to a very large extent even if said substrate surface is

uneven.

To this effect, the wall structure can comprise at least three layers, with a
flexible compression layer sandwiched between two wear-resistant
25 surface layers. It is particularly advantageous if the compression layer is

made from a plastic material, and the surface layers are made from metal.

Below, preferred variants of the method according to the invention as
well as preferred embodiments of the device according to the invention,
30 used to this effect, are explained in more detail with reference to the

drawings, as follows:



interior space 31 of the tenplate device 21. In the configuration shown in
Fi.g, 1, a pressure above atnospheric present in the interior spacg 31 is
applied to the shaped parts of solder material 20, thus resulting ﬂnJAy ?
contact being fornmed between the shaped parts of solder material 20 an W@
10 associ ated bond pads 28 of the substréate 23. In this configuration a
remel ting action (explained below can be initiated. As shown by way of
exanpl e inHig.q 1, ;i ; I N i i s Qptica
ccanni ng dentan 32 & e O B LR R e 38 ™ e
tenpl at e devi ce 21;thsandesdanni ng devi ce conprising a swivelling mrror 33
arranged in a scanning beampath 34. In the present case, a beam defl ection
device 35, designed as a prism is arranged in the scanni ng beam path 34:
sai d beam def |l ecti V] maki I i ector ray
path 36 fr%ﬁngt' %e sggﬁﬁﬁn%%géﬁggé’%ggg?ﬁ&ﬁ? &géﬁ&%?%é eér{!g%rgtglglgl al
positions of the swaednplage diewicer c@dprisheg deidotgpehamapepaphoBbo est abl i shes
an optical connection between the individu%l shaﬁed. arts of ,sol der

material 20 and t hTEAEFERNEReRn BOHP SHALS SO 26F PGP HEADLP 4T 1D8 OUFAbE he
present case, at the gBd;Qf Jthigpdetector ray path 36 there is an infrared
detector 37 as well as 25 sol der material detector 38 which is for
exanple a CCD canera. At the end of the scanning beam path 34 there is a

| aser device 39 which, dependi on the rotational posi.tion of the

S vel |1 g e o F80W Rt PAES SPEICE S5 iR o Baderl GhaTE BT Ae

i ndi vidgal shaped Rafire Qfpspidaurfmierial 20. 30 Although for reasons of
clarity this is not shown in Fig. 1, the swivelling mrror 33 not only
conprises a swivelling axis extending across the pl ane 13 JAtd 2@ a of

t he drawi ng,. but al.so swi vel Li axi s .alpng th | ane.of t.he awi ng,

t hus naki ngplﬁoglsi bI'& aa‘%@avge%%itﬁg t%’flp?‘HS Cfeé’grfﬁ §E8&3e\ﬂ E%gsztlz %9‘9 he shaped
parts of solder material 20 accommodated therein. 5 To carry out the
re-melting action, the two-axis swivelling nmovenment of the sw velling
mrror 33 stigps, trshgges adupiet yeriast @éthpapethod| acgerdtipnro 88 Activation
of the J.aser devic 0. a e eclkve. ed parts
of sol d{esr mat eri al qggggg?gtpg{ﬁé %gﬁ@@%%{?&?{cépg%&?ﬁlgg% g%&%lg%; \%Egglsol der
materi al detector 3Rviferprigr opar@ngemeaft dnhe shhstentelOudeve aad 39jort tre
infrared detector 37 makes it possible to nonitor the tenperature, if
necessary with respiy\P8 CHakgee M HRR 2680 ngs of the |aser device 39
being made. Fig. 2 shows a tenplate device 40 which, anal ogous to the

tenpl ate 15 device 21 shown in Fig. 1, conprises an aperture screen 41, a

t ranspar entFigedr washiows2theatesiplet@ideviceasho wiB imifdgas préiss armngsmendt i on 44.
Locatedu}n an interioF §§€$§ %%st a filling chanber 47 which in the
present”exanpl e coﬁﬁ}lée olt S|5QV5PIS 46 and which in the present case
is delimted at the top and bottomby the rear wall 42 and by the aperture
20 screen 41 respectively. Arranged in the filling chamber 47 is a

nul titude ofifsHapedspatarsVigw §6|tg@ﬁemﬂ@ﬁi%ﬁvu2@SMW@hmangsUée@ld 8:fill

tenpl ate apertures 48 in the aperture screen 41. Bel ow the tenpl ate device
40 shown in Fig. 2, there is a substrate 49 25 which in the present case
conpri ses &Figurf acshowsvatfurthenettbalimewt df dAenshlawe denidd gfte3, when the
tenpl ate device 40 is arranged on the surface qQf the substrate 49, the
apertur® screen 41 ESRPUPALIURE SHAPS PFHéé)o$ﬂgﬁEn§ﬁ5§P ate 49. \Wen this
conformant state has been reached, the 30 filling chanber 47 is noved in a
transl atory way over the aperture screen 41. In this process, shaped parts
of sol der nfEitgerd al sh@wWs tha temeplatd Kewice sHovdn JANi@0B3aftert he shaped parts
of solder material 20 arranged ig thi fillipg ﬁhanber.4i, are singled out
into the tenpl ate #AFEPIUPRLAUBE SA2PRE PARS IS UISEMAATIAL This process is
shown in Fig. 4 which is a top view of the tenplate 5 device 40, with the
transparent rear wall 42 making it possible to see the interior space 45 of
the tent atigddWi cehdpiys THerthep evitodimfenFiod.the teingdateydehonpridrato due to

the translation novenent of the filli ng ch er 47, filling of the tenplate
apertures 48 in thearrangement on a substrate surface,



to aperture screen 41 occurs. \Wen the aperture screen 41 has been
conpletely filled and when the filling chanber 47 has returned to its hone
position as shown in Fig. 2, application of |aser energy to the ilrgjl‘mnj%ﬂa
shaped parts of solder material 20 can take place, as described with :
reference to Fig. 1. Via the pressure cofinection 44 provided in the 15
sidewal | franme 43, an inert gas atnosphere can be applied to the interior
space 45. AP?%.tlfrOETE@wE'QHe%!n | e viBe TRbWING F?%.' o0 a3y er'aH?EﬁaeQ@S

at nosphere can al so provide the required pressure Tor pressing the shaped
parts of sol der mateniatutiragavnéicehond pads 50 of the substrate 49. (Fig.
3). 20 Fig. 5 shows a tenplate device 51 which in the sane way as the

tenpl ate device 40 shown in Figs. 2 to 4, conprises an aperture screen 41,
a rear wall p42, 18 sidewalliaf Lvaw fflgﬁnaﬁ@o@{,foetﬁ%%reﬁléﬂgfm@%i'c@”s%n 2% By
contrast to the tenpl ate device 40 shown in Figs. to 4, the tenplate

devi ce 51 conpri sesFagpadibed illeotithehe ¢emPRatieraptertukesfbetihg shiomlni;ng chanber
47 used with tenpl ate device 40. The paddl e-wheel device 52 conprises a
paddl e wheel 53 with paddl es 54 which extend across the width of the
interior spagg £3, BSahTnINRM JeRtRARL Vee AT 4 Refibate apeffurkSaldRgal so shown
in Figs. 6 and 7, for filling the tenplate apertures 45 in the aperture
screen 41, the paddbestwreIIbeXlItehe®niin higudd;al ong the aperture screen 41
in atranslatory way while rotating. In this process, the 13 JAN 2~~3 13
paddl e- wheel device 52 pushes the bul k of shaped parts of solder materi al
20 aheady \MFii%.elﬂit i9e t6pMHel dRah RenRAHE 3 Fa tipPe A i6¢ §figf abl y made
so as to be elastic, displace shaped parts of solder material 20, noving
theminto the tenpl &Btidpede ofitempiste segmegpevent shaped parts of sol der
material 20 fromleaving the tenplate apertures 48 prior to arrangenent of
the tenplate device 51 on the substrate 49, the aperture screen 41

conpri ses aF¢gospngisarseetiondl wiiwhfhias filimpehimber padwvarim Fhptl4;s
identical to that of the aperture screen 41. 1o By a sliding novenent
relative to the aperture screen 41, the closing screen when noved to its
closed ReSihon1as $NWRcIiBng] Yiew ofthOSEMPIAR ¢ éx?ttﬁlcﬂ?ﬁriﬁfﬁig.s 148. In
its open position, shown In Fig. 6, the apertures in the closing screen SS
are arranged and al etpeyissaias XV0I-¢0V hehaenwntFig. Het;t enpl at e apertures 48.
15 Figs. 8 and 9 show a tenpl ate device 56 which at the sane tine serves as
a renoval device for renoving shaped parts of solder material 20 froma
reservoir SFigTe7t hisagfdn@sigedt ptia@Mbwt &f JRVECRIADsMO WA int Bi 2NE; taide mask
58 is lowered to the reservoir 57 and through a pressure connection 61, 20
pressure bel ow atnospheric is applied to an interior space 59 of the
tenpl at g, devi.ce, 56. t,0 h [ ed parts
of soldg? nEFgT}gl égyﬁé‘1é%gg?ggﬁg%gPﬁg?ﬁbshggﬁg?gﬁg %%E% SPzgggbgiﬁ an
aperture screen 58 ahdthe tenpl ate device 56, singled out shaped parts of
solder material 20 remain clinging in exposed positions to aperture cross
25 sections 62 of the tenplate apertures 60 when the tenplate device 56 is
wi t hdrawn f I SSRLY S ' ; ¥
preparation@gg]ghgébseqﬁzﬂ¥ésg¥raﬁ%?%%&58??§§f&ggnﬁﬁépgﬁggggé%%?gé of

sol der nmat ematho@0foorplboimg pegsdopards ofl s8bd gulsteratle?2 Gfor Asublsoqumentnreri g.

9, in this enmbodi nent of .the.teppl ate, devjce 56.the, pressurge necessary for
the Shapbd BTFOET-LRrdbP it GHEG! DUTED 56 S5y L Bl T R FE Tond pads
63, can al s@obfyradtdl 4 @dusing 22 composed of an aperture screen 24 arranged
opposite a substrate 23; a transparent rear wall 25 arranged opposite the
aperture screen 24; and a sidewall frame 26 connecting the rear wall 25 to

the aperture screen 24.

The aperture screen 24 comprises template apertures 27 in which the

shaped parts of solder material 20 are arranged such that they establish



13 JAI 2003 14 mechanically via pressure exerted onto the tenpl ate devi ce,
or- by.the inherent weight of the tenplate device 56. Figs. 10 and 11 show a
tenpl ate device 65 which like the tenplate device 5 56 shown in @54 2?051
9, is also suitable for the renoval of singled-out shaped parts of solde
material 20 froma reservoir 57. Fig. 100shows the renoval position while
Fig. 11 shows the application position. As is the case with the tenplate
device 56 shgwyg es an
aperture scr eenC{G{é’lﬁ{ag&'roacﬁ%%g%eoﬁ%d Fggsr tzgrqnfl §%§nqgﬁ’déﬁ§rrgﬁg 2\%??@‘;%% 68.
As is al so saitewate23Fi g. 10, an interior space 69 or gap is forned by a

cl earance a between the aperture screen 66 and the rear wall 67, with the
cl earance a being smaller than the di aneter d of the shaped parts of sol der

mat eri al 20 r t he
aperture sc%segﬁng%‘gégfgrm%?? ﬁﬁ%%ﬁa%td%rgm%%%o §éJ5 r %ulﬁgrts of
sol der nat esdralec2®n T@usmchfmpkessups@sblelleow @Mmysgﬂbeptemsuse acpp)hl ed to the

interior space 69 via gressure connectlons 71 in the sidewall frame 68, the
confi gur at | IBHETAQT SRB%H il P IFiNG. temp lp s deYise 31n Iphthenc aHag uiralnads W e 4 of

sol der joal; 20 r I

apertur es 0ga 1 % P{sﬁgf’igg g?’?‘ggplg%é’f’ ??%Sn&gagvtﬁe lﬁt%‘—lhgr Eﬁi& ﬁ]gs tenpl at e
devi ce 65 |a&pp&1rafchﬁgekﬂe abaped phﬁssqumldeut ma(ﬁélnabZOhatust f&srudatmg inndoynthett tl e

cl earance. Taq es abI [ sh cont act en the_sh g tbag of s(gl der materi al
20 and assRGAELRTBGIPL HARE IR eGhaPRE Ragks P 5P eézfn Aft andpbse

at mosphgy i cas%éciaieanmddeﬂaa@zs e th@ts%geraté pacen @ﬁlsvwnﬁ ge}fra@f&ﬁ Y
connections 71. Fig and 13 are partial views from bel ow, of

aperture sanehnm@@chmc(}cxghmmdtHﬁOWt) rendpertitiaéedcr een 66 conpri ses a
contact surface 72 with channels 73 interconnecting the individual tenplate
apertures 70. As 30 shown in Fig. 13, the channels 73 nmake it possible for
a gas whi chakshkent bztww @$%Nﬁﬁlp@9q’ﬂ$lgt nMospeatCtd Batrieoitntherdeor space 69,
to flow out. This makes it possible for the contact suiface 72 to contact
the subst r aneltsag actionz aymtmmcasnfrt& delwerfe?dwaarrangemtovefth@he tenpl at e
devi oo 85 QrahOSBRPLLA £aBCIERP AOLMbINOUe DL 3 PLENPRILIS Bl iaW OF the
gas kept at a pressuré above nos h I¥ 7

aperture scaaepriéfhgh sav1tvem'ﬁ)xh§hexrdﬁvl$arr725xg\ddlmha soapfingaseat putt Buude of
tenpl ate segnents 76. The tepp Iateeefgevlce 75, comprises a filling chanber 47
whose f unctifotheaRtf S§BE Cate: b &2 FdiehH Yo dRVidestti HdEnThas SRt FBnaf vi ew
of the fill r g iedewal |'s 46
of the fil |"}rﬁg“%£@%%e égar?rg% th@ggxg {a Egr gglj(g})éxﬂ\e@ea%éelﬁou&r gg\égr een 74 are
of a mul tilmgkmgwl posobkt raudtdple Bee Wetectbnwoappiach 3sufrbac thd an? and

78 made of rret al S wear I esi tant there is conpr essi on | ayer
79 made’of a%r’t’ﬁ%ﬁ% 5:? %Psetni%én%ﬁlnetrhlearl apgpalposision ?)%ﬁv ﬁ\gfrpvdﬂ’gﬁn% Fig. 16
is a partiahig8€eBi30AhYidREAbr w}epaaeasws@amgmnaﬂépuwl ténfédionl7 is an
enl arged partial view of this gartl al section. Fig. 17 shows that the wall

desi gn of Etfﬂé?"“tel?ﬂeth§clrnééﬁldﬂ41 &Baped partsyo forldes prteal @O0tansk thet t he
dewal I s 4 i -
Sanw ched DEPRLERe (g b, FURTAEE SSpsymd 93,1 She R agt R ACT 2 1

resi stant. éhikofohbideedttef tecbatl 36|tﬁemald sn 40frdesd gordton3 v hisswwhyas of the
fi Illng chanber 47, and of the aperture screen 74, is a deformation ability

as for éxanapﬁ‘e dseﬁdﬂlﬁtqr}?lﬁedec@r SBwhigh is fRssexpmBptle @ heC R thte Adcigen 41
25 shown i n.fd gf tBe s aﬁﬂ?x%tslt(%ﬁrll \R/tglﬂ-ll tBHStth_ePé i{ B9 8RCE L HLE 3S9C¥v(ﬁ?crh 74. Fig. 3

shows that as a result o esi gn, even major surface curvatures
or i nst ancedpendief emntte orianbnahpo sitdest o Athe swhvddéncgomﬁnnsaﬂema‘k:ers it

Consequent | n nts when carrying o t he t hod f pl aci ng and
re-nel ting %OSI*?ZIP% ttogg%pdlé(flaéﬁ%lﬁ’éﬁgé’a?ot Q‘eo’fndg&} shaped ipartsy %‘b‘ﬁ&rBO pads
of a substrgbe by ygans of different variants and enbodi nents, can to a

very | arge extent be prevented.
30

Although for reasons of clarity this is not shown in Fig. 1, the swivelling

mirror 33 not only comprises a swivelling axis extending across the plane



13 JAN 203 16 Fig. 18 shows a paddl e-wheel device 83 as a variant of the
paddl e- wheel device 52 shown in Figs. 5, 6 and 7. As is the case with

paddl e- wheel device 52, the rotational axis 85 of paddl e-wheel de\ﬂiaq]m 2’093
guided in.a tenplate device 84 in a translatory way. To this effect, the
present 5 enbodi nent conprises |lateral dgdide slots 93 provided in the

tenpl ate device 84. As indicated by arrows in Fig. 18, the translation of
the rotatio j - 2N ; j wn in
g, 18 the T B at o o R P Eh B o R IR B 0 I e
in the formhuk rmaklingd pobkibés avdu sdannémgl® ftthe gampdatel ¢ videVilces tiBd ext endi ng
| 0 along the rotation axis, 85. The gas outl et devices 87 can for exanple be
| ongi t udi nafhadedt Rards O?é\ﬂid?ffmaf?‘?r[‘?l %Q)Iaégﬁ’mp‘rq(gaéﬁéébﬁﬁénof t he enbodi nent,
the gas outlet devices 87 lead to transportation chanber conpartnents 89
delimted by paddl es 88 of the paddl e-wheel device 83. As is also shown in
Fig. 18,5 t hEseagasootuthetre-cesiitimesactike ilte posaxid ewlvellmgae vemreadmO0 ~5

to be applied to.t shaped rts of solder material, 20 arranged in the
transport at ﬁ’c?ns‘?éh"a?gﬁélg IEgrr’rBéBSnséﬂPiv BLeerfd b@'a@%f&@éh‘@@ef@lﬁéﬁct% renmove
any shaped r Qf, 115! ial; 20 } i el astic

paddl es 88. Pgl'i'hééggg tlf% %ogvpghoyﬁggg:dgglﬁsgé%m? g%gﬂ%%%%r ?ﬁi&rggft]bggte of the

paddl e- wheetesdeviige s@3puadhipantsact solider tnhatenmh2€r detectedjdekes phdadals®0 | n

particular if a stream 90 of inert gas i l.Lied to the shaped parts
D sol der mitefern b0 GEg laenenareil decdapr 3. TBRIRE orsraset SHEt Seaber i ng
the intgyiofewieacy®, teqhldied 1RMYIBE 8 7d8YkEL 180 sdiBlAHY HYMESZOYR. The use
of dry gasses has been shown to be advantageous to counteract a tendency 25
of the shapedpatereofif sotekseryatish iredpe2diveocldrigey inothehsetpagdicdfshg8. The
use of nitr]%ggrndl%icv\e/a%g%fia as, stream too, has also shown to be

advant ageous. =~~~ R'2AY9%F cLAIMS 1. A method for pl acing a nultitude

of shaped parts of solder material on a bond pad arrangenent of a
substrate, said bond pad 5 arrangenent conprising a nultitude of bond pads,

and for subBEguiepbovée-anmplage 6eviaset G Ndpen. paglogoss tedbgdemadetd i al on the
bond : i hy-the f ' . 40, - t
o "a Loiiol AfNGEAICERTE] LT, SN PaRERTFe SEER 4 10 tiflsp R D"

tenpl at e apefatrur £ld A2 %, sid8wabllfran(l) 48 andas poegssndaticongestiapeld . daddase df

sol der material .,(20) opposite.a substrate (23, 49, 64) conprising a bond
pad arrangeftefi 1%%)‘? { .‘ifhéﬁ af 1%&5@8"5&??5‘”@*"%& Hbq'ngﬁeéteéfi al are
associ at ed WdRprecH risreghmg@?d7e6#§m§4@aﬁfd WaSeh PPth&83P}esentKkRBNENG of the

tenpl ate apertures (27, 48, 6 W th an optical scanni ng device (32)
for detectidgimhtgsesat e top aid botiger biyethericalr WddP2 and\ppltheanestnref | aser

orer 0y 49 LIS RSATLBRLL AL 08t TRYELI 00, A pESOTRATL B 1

tenpl at® apertures fed at

the rear ofof bigage&aNphat & foNE eemaRdriah00 veHichShe God t65)ills Ihat said
| aser energy is applied to the shaped parts of solder material through the

tenpl ate dedR@éuressA®in the apgttHsrlseeedrding to claim 1, characterised in
that, in the tenplate device (40, 51), singling out of the shaped parts of
sol der material (20) fromthe bul k of shaped parts of solder 30 nmateri al
acconmodat eBelaw tthe ttmpphiat devdew idOeshavek és Rikaletimrefiisld swigsttde 4%Enpl at e

apertures (48) .arr ed in an aperture screen (41). .
P 25 (wgzch n %Qgpresent case%omprlses a surtgcg cu)rvature with a bow d.

As shown in Fig. 3, when the template device 40 is arranged on the
surface of the substrate 49, the aperture screen 41 conforms to the surface
of the substrate 49. When this conformant state has been reached, the

30 filling chamber 47 is moved in a translatory way over the aperture screen

41. In this process, shaped parts of solder material 20 from the bulk of



13 JAN 2003 18 3. The nethod according to claim1l, characterised in that,
by means of the tenplate device (56, 65), singling out of the 5 shaped
parts of solder material (20) froma quantity (57) of shaped partﬁ@JAN 2003
sol der material outside the tenplate device, takes place by filling the
tenpl ate apertures (60, 70) which are arianged in an aperture screen (58,
66). 10 4. The method according to claim3, characterised in that,
application r GV. 1290 t f | der j1al 0)
Fokes pl ace!l ShARE! pERFclBe! BESERED ARSI, 3R ALy BRREAS 47

accor di ng t erechiaight @ outharatieerdnsgldté apthates 48 ldfithg apferture dceeql dte
apertures (48) arranged in the aperture screen (41) of the tenplate device
(40) takes place by neans of a filling chanber (47) which can be noved over
t he apertur i jkEbin r i t he
aperture sc?}e}zsﬁ?’ﬁg&sﬁ“ﬁg S?i}gtbﬁlog{ g%: 'o?éﬁﬂggﬁg actlt&g)i ?lngfpggﬁg% g%@é?iﬁseed in that,
filling of tbeiceenpl witd whpetrhiniEseidBarawilnPethaking hepapablates2dtBer een
(41) of the tenplate device (51) takes place by nmeans of a paddl e-wheel
devi ce (52) IM{gFion specgdisdeltimateanpiate d6VidfedQurf ace of the aperture screen,
rotating on its novenent axis. 7. The nethod according to claim3, 30
characterised in that, "~ 3 JAN 2003 19 filling of the tenplate apertures
(60, 70) ariTamgegd view bEFapes clealpchewn thdB8dubG) tht ttireslagoplmbeedeni ce
(56, 65), tages rigl ce msané oé pressfu e bel gw atnospherjc. 5 8. The

met hod accoP8ithg THH PSR et &r H11108 ofHbC Jrapdafientp Civhesst® dhdhact eri sed

| n_that 4o the, BERSUEREXEr bech AN When sﬁagg)grtfamém% FPhden gt erial (20)

accompdated 1 n the tenplate apertures ( or establishing contact with
t he bond padsmfpé8iely iljehendtvelterbyharéidhisgathaprtessdit bas octlvoeé tatinospheri c.

9. A device for placing a multi.tude qf shaped par of sol der terial (20)
on  bond' paBTE PAFGERCH S 101t 14- SuBBPPAEEOpAY) 2 EheRoHINEP Ao

arrangenent j £ARpad i dMhpddPHrtd bpde1dl hendipadsc{rdike ﬁmi-et Qk deacsiwegequent
re-nelting of the shaped Earts of solder material on the bond pads, with an

aperture scheBnhr¢igrgndeoto Expobelinthonnesdare eannpéctso mpidi rogddehameéle part s
f | d I | |_at. h 41
or sol del ”chdeeuoa%rff E%‘% %gg ﬁlgtlgggfgg{% n?%%;ﬁf}-%é c%gn%: g%;gﬁ?ﬁ LYnESEIGEN (41 )

all ocated to indi arrangemanetr1 r29), ,
such 20 thatpideedShapeae: fram & mfn-seidieingrpd-aidldingCanidg wipased ga | aser

energy fromthe rear by nmeans of a |aser .device (39), characterised in
t hat , atmosphere can also provide the required pressure for pressing the shaped
parts of solder material 20 against bond pads 50 of the substrate 49. (Fig.
3).
20
Fig. 5 shows a template device 51 which in the same way as the template

device 40 shown in Figs. 2 to 4, comprises an aperture screen 41, a rear

wall 42, a sidewall frame 43 and a pressure connection 44.

25 By contrast to the template device 40 shown in Figs. 2 to 4, the template
device 51 comprises a paddle-wheel device 52 instead of the filling
chamber 47 used with template device 40. The paddle-wheel device 52
comprises a paddle wheel 53 with paddles 54 which extend across the
width of the interior space 45, as is shown in particular in Fig. 7. As is

30 also shown in Figs. 6 and 7, for filling the template apertures 48 in the
aperture screen 41, the paddle-wheel device 52 is moved along the

aperture screen 41 in a translatory way while rotating. In this process, the



the aperture screen (41 ) is designed as a container wall of a tenplate
device (40, 51) which is used to transfer the shaped parts 25 of ﬁg% 2003
material on the bond pad arrangenment (29) and which conprises a c 'gr
(47, 51) for holding a quantity of shaped parts of solder material, with

t he aperture screen conprising a singliny-out device (47, 52). 30 10. The
devi ce according to claim9, characterised in that, 13 JAN 20D3 20 the

singling-o i i i 119Refd 18D i Bl elil p £30 0P8 oTPUEH 1 084 the
aperture sg}raggﬁg(ﬁ%%1€efi.§g¥%eﬁ%§€e?ctgeaccor di ngtpteo pcI al ron 18, 5 :
charact eri sEdahead,hahjlethighsisagid ngreotite pladdlee 545 vahfoh dnenpredbaabber (47)

whi ch can be noved over the aperture screen (41 said fillj chanber
bei ng open MaRABEAS: b a5t 1§P:]raéér§.%aﬂﬁ)8P??tﬁ‘%ﬁsﬁi&?ird’éaté&ag 'ng to

claim 10, | i i i pg-out device is a paddl e-wheel
devi ce (52;:1{]\?\:{(‘/1?{;6%%'({3&8{?1%&&! Erho%/gkg-hg{/até?%lp%ié&g%ée?tgiﬂe screen (41), wth radially
open transport conpartnments delimted by paddl es (54) of the paddl e-wheel

~5 device. 13. The device accor;tji ng, to one, ?r S vere}I of cl ai ns to 12,
char act er i sE® PIRY$Hath 2P &ihg isﬁgdeddf‘aﬁé\ﬁ & ?W?n 83y IngstheceomiBiat ed in
a closed s whi ' t deyi 40, 51)
whose rear p%ﬁf%?i%mygﬁsﬁéf%p egxgél’f?gof?%g tgg“ rlgﬁg@g%reeglrg Oglitlh% i's made so
as to be trarspatedd, thd aphrtdevisceeenod ] pbapirnggsan nldding sdecaf 5§hvalped parts

of sol der terial 25 (20) on bon. d range t of a substrate (64),
oai d bond NS 4 FRRGAFBAENECRERROI BOAl 19 Fitic® Db hERH BEHSCIEEE) 1 -and | or
subsequgnt 1 e-T8l §i0mel ehitet SRERGFE RAIHSapdrtaf dére B Brihdl c1@8iehe bond
pads, wth an aperture screen (58, 66) which conprises a nultitude of
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Figs. 8 and 9 show a template device 56 which at the same time serves as

a removal device for removing shaped parts of solder material 20 from a
reservoir 57. To this effect, the template device 56 with its aperture mask
58 is lowered to the reservoir 57 and through a p\ressure connection 61,
20 pressure below atmospheric is applied to an interior space 59 of the
template device 56. Due to the fact that the diameter of the shaped parts
of solder material 20 is larger than that of template apertures 60 in an
aperture screen 58 of the template device 56, singled out shaped parts of
solder material 20 remain clinging in exposed positions to aperture cross
25 sections 62 of the template apertures 60 when the template device 56 is

withdrawn from the reservoir 57.

Fig. 9 shows the arrangement, in preparation of a subsequent re-melting

action, of the shaped parts of solder material 20 on bond pads 63 of a
30 substrate 64. As shown in Fig. 9, in this embodiment of the template

device 56 the pressure necessary for the shaped parts of solder material

20 to be pressed against the bond pads 63, can also be applied



lo parts of solder material (20). 16. The device according to claim 14,
characterised in that, the dianeter of the tenplate apertures (70) forned
in the aperture 15 screen (66) is larger than the largest di amet§r3 oJAN 12803
shaped parts of solder material (20), and that the di stance a between the
aperture screen and the rear wall (67) 18 smaller than the snmall est

di aneter d of the shaped parts of solder material (20). 20 17. The device
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The device according to claim 17, characterised in that, the wall structure
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the conpression |ayer (79, 82) is nade froma plastic material, and 5 the
surface | aygrapedrpartygl spddersmuteyiel Aadeomropssesyair. 57. Fig. 10 shows the
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Jca] ca] cal Cc?é&i%]e%a g?s]ocgo]rg%?i]s%?]ag-rfp!erture screen 66, a transparent rear wall 67

10 and a sidewall frame 68. As is also shown in Fig. 10, an interior space 69
or gap is formed by a clearance a between the aperture screen 66 and the
rear wall 67, with the clearance a being smaller than the diameter d of the
shaped parts of solder material 20. By contrast, the diameter D of
template apertures 70 in the aperture screen 66 is larger than the diameter

15 d of the shaped parts of solder material 20. Thus, if pressure below
atmospheric is applied to the interior space 69 via pressure connections
71 in the sidewall frame 68, the configuration as shown in Fig. 10 results,
in which the shaped parts of solder material 20 are accommodated as they
adhere to the template apertures 70.

20
In the application position shown in Fig. 11, the template device 65 is
arranged above the substrate 64 so that there is only little clearance. To
establish contact between the shaped parts of solder material 20 and
associated bond pads 63 of the substrate 64, pressure above atmospheric

25 1s applied to the interior space 69 via the pressure connections 71.

Figs. 12 and 13 are partial views from below, of the aperture screen 66
which shows that the aperture screen 66 comprises a contact surface 72
with channels 73 interconnecting the individual template apertures 70. As
30 shown in Fig. 13, the channels 73 make it possible for a gas which is kept
at pressure above atmospheric in the interior space 69, to flow out. This

makes it possible for the contact surface 72 to contact the substrate 64,
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already been described. The sectional view of the filling chamber 47
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so as to be wear resistant, there is a compression layer 79 made of a non-

rigid plastic material, for example polyamide.

15 Fig. 16 is a partial section view of the aperture screen 74, while Fig. 17
is an enlarged partial view of this partial section. Fig. 17 shows that the
wall design of aperture screen 74 essentially corresponds to that of the
sidewalls 46 of the filling chamber 47. A non-rigid compression layer 82
1s sandwiched between two outer surface layers 80, 81 which are wear

20  resistant.

The combined effect of sidewalls 46 designed in this way, of the filling
chamber 47, and of the aperture screen 74, is a deformation ability as for
example shown in Fig. 3. The wall design of the aperture screen 41

25 shown in Fig. 3 is identical to that of the aperture screen 74. Fig. 3 shows
that as a result of such wall design, even major surface curvatures or
instances of deformation of the substrate can be compensated for.
Consequently, any impediments when carrying out the method for placing
and re-melting a multitude of shaped parts of solder material on bond

30 pads of a substrate by means of different variants and embodiments, can

to a very large extent be prevented.
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template device 84 in a translatory way. To this effect, the present
5 embodiment comprises lateral guide slots 93 provided in the template
device 84. As indicated by arrows in Fig. 18, the translation of the
rotation axis 85 can be accompanied by a counter rotation. As shown in
Fig. 18,the rotation axis 85 comprises a gas inlet 86, in the present case
in the form of a drill hole, which leads to gas outlet devices 87 extending
10 along the rotation axis 85. The gas outlet devices 87 can for example be
longitudinal slots or rows of drill holes. Irrespective of the embodiment,
the gas outlet devices 87 lead to transportation chamber compartments 89
delimited by paddles 88 of the paddle-wheel device 83. As is also shown
in Fig. 18, these gas outlet devices make it possible for a gas stream 90
15 to be applied to the shaped parts of solder material 20 arranged in the
transportation chamber compartments 89. The gas stream 90 is used to
remove any shaped parts of solder material 20 which may cling to the
elastic paddles 88. The gas flow 90 is also used to support the effect of
the paddle-wheel device 83 which acts in the manner of a doctor blade.
20
In particular if a gas stream 90 of inert gas is applied to the shaped parts
of solder material 20, a transparent cover 92, e.g. a glass pane, covering
the interior space 91 of the template device 84, is advantageous. The use
of dry gasses has been shown to be advantageous to counteract a tendency
25 of the shaped parts of solder material 20 to cling to the paddles 88. The
use of nitrogen by way of a gas stream, too, has also shown to be

advantageous.
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10 - Arrangement of a template device (21, 40, 51, 56, 65, 75)

comprising a multitude of template apertures (27, 48, 61, 70) for
accommodating shaped parts of solder material (20) opposite a
substrate (23, 49, 64) comprising a bond pad arrangement (29),
such that the shaped parts of solder material are associated with
15 the individual bond pads (28, 50, 63);
- Scanning of the template apertures (27, 48, 61, 70) with an
optical scanning device (32) for detecting shaped parts of solder
material (20);
- Application of laser energy to the shaped parts of solder material
20 (20) accommodated in the template apertures (27, 48, 61, 70)
using a laser device (39) arranged at the rear of the template
device (21, 40, 51, 56, 65, 75) such that said laser energy is
applied to the shaped parts of solder material through the

template device.

25
2, The method according to claim 1,
characterised in that,
in the template device (40, 51), singling out of the shaped parts of
solder material (20) from the bulk of shaped parts of solder
30 material accommodated in the template device, takes place by

filling the template apertures (48) arranged in an aperture screen

(41).
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aperture screen (58, 66).

10 4. The method according to claim 3,
characterised in that,
application of laser energy to the shaped parts of solder material

(20) takes place via the optical scanning device (32).

15 5. The method according to claim 2,
characterised in that,
filling of the template apertures (48) arranged in the aperture
screen (41) of the template device (40) takes place by means of a
filling chamber (47) which can be moved })ver the aperture screen,

20 said filling chamber being open towards the aperture screen.

6. The method according to claim 2,
characterised 1in that,
filling of the template apertures (48) arranged in the aperture
25 screen (41) of the template device (51) takes place by means of a
paddle-wheel device (52) which is guided parallel to the surface of

the aperture screen, rotating on its movement axis.

7. The method according to claim 3,

30 characterised in that,
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the pressure exerted on the shaped parts of solder material (20)
actommodated in the template apertures (70) for establishing
contact with the bond pads (63) is generated by means of pressure

10 above atmospheric.

9. A device for placing a multitude of shaped parts of solder material

(20) on a bond pad arrangement (29) of a substrate (49), said bond
pad arrangement comprising a multitude of bond pads (50), and for

15 subsequent re-melting of the shaped parts of solder material on the
bond pads, with an aperture screen (41) for exposed
accommodation of simplified shaped parts of solder material in
template apertures (48) of the aperture screen (41) allocated to
individual bond pads (50) of the bond pad arrangement (29), , such

20 that the shaped parts of solder material can be exposed to laser
energy from the rear by means of a laser device (39),
characterised in that,
the aperture screen (41) is designed as a container wall of a
template device (40, 51) which is used to transfer the shaped parts

25 of solder material on the bond pad arrangement (29) and which
comprises a container (47, 51) for holding a quantity of shaped
parts of solder material, with the aperture screen comprising a

singling-out device (47, 52).

30 10. The device according to claim 9,

characterised in that,
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11. The device according to c¢laim 10,
5 characterised in that,
the singling-out device is a filling chamber (47) which can be
moved over the aperture screen (41), said filling chamber being

open towards the aperture screen.

10 12. The device according to claim 10,
characterised in that,
the singling-out device is a paddle-wheel device (52) which can be
moved over the aperture screen (41), with radially open transport
compartments delimited by paddles (54) of the paddle-wheel

15 device.

13. The device according to one or several of claims 9 to 12,
characterised in that,
the singling-out device (47, 52) is accommodated in a closed space
20 (45) which is formed by the template device (40, 51) whose rear
wall (42) which is opposite the aperture screen (41) is made so as

to be tfransparent.

14. A device for placing a multitude of shaped parts of solder material
25 (20) on a bond pad arrangement of a substrate (64), said bond pad
arrangement comprising a multitude of bond pads (63), and for
subsequent re-melting of the shaped parts of solder material on the
bond pads, with an aperture screen (58, 66) which comprises a
multitude of template apertures (60, 70) for accommodating shaped
30 parts of solder material,

characterised 1in that,
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arranged opposite the aperture screen.

15. The device according to claim 14,
characterised in that,
the diameter of the template apertures (60) formed in the aperture
screen (58) is smaller than the smallest diameter of the shaped

10 parts of solder material (20).

16. The device according to claim 14,
characterised in that,
the diameter of the template apertures (70) formed in the aperture
15 screen (66) is larger than the largest diameter of the shaped parts of
solder material (20), and that the distance a between the aperture
screen and the rear wall (67) is smaller than the smallest diameter d

of the shaped parts of solder material (20).

20 17. The device according to one or several of claims 9 to 16,
characterised in that,
the wall structure of the aperture screen (24, 41, 58, 66, 74) and/or
the sidewalls (46) of the filling chamber (47), which can be moved
over the aperture screen, is flexible across the area of the aperture

25 screen.

18. The device according to claim 17,
characterised in that,
the wall structure comprises at least three layers, with a flexible
30 compression layer (79, 82) sandwiched between two wear-resistant

surface layers (77, 78, 80, 81).
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