1998P01830W0 - 1- PCT/ EP 99/ 03802 Description

B

"Met hod for producing wring arrangenents having sol der bunps 5

The nunber of connections on i nt egrated circuits is becomng
ever greater gg oWhip g39irbreign RIRMALRLQE Circuits are at the same tine
-becom ng mniaturized to "an every _greate Famst Re 10

difficulties expected in the course of this incrpdd SHE rization

in the applicajdsei@fciv@d der paste and conpohent nRERACEY 3 nt ended
. to be overcone by néw housi ng fornms, where efphasTS may be given here

I n particular to single-chip, fewchip or multi-chip 15 nodules in

the ball gMethodl ryr phciageng whkiAg arrangements having solder

bumps

The number of connections on integrated
circuits is becoming ever greater, while said
integrated circuits are at the same time becoming
miniaturized to an evexr greater extent. The

10 difficulties expected in the course of this increase in
miniaturization in the application of solder paste and
component mounting are intended to be overcome by new
housing forms, where emphasis may be given here in
particular to single-chip, few-chip or multi-chip

15 modules in the Dball grid array package (DE-2Z
productronic 5, 1924, pages 54, 55). These modules are
based on a plated-through substrate, on which contact
is made with the chips for example via contact-making
wires or by means of flip-chip mounting. The ball grid

20 array (BGA) is situated on the underside of the
substrate, and is often also referred to as a solder
grid array or solder bump array. The ball grid array
comprises solder bumps arranged over the area on the
underside of the substrate, which allow surface

25 mounting on the printed circuit boards or assemblies.
The arrangement of the solder bumps over an area allows
large numbers of connections to be realized in a coarse
grid of 1.27 mm, for example.

DE-C-195 35 622 discloses a method for applying

30 solder bumps to connection pads distributed over the
area of a substrate, in which disk-shaped solder
moldings are positioned by means of a multiple suction
gripper in the desired configuration on the connection
pads and then remelted to form spherical solder bumps.

35 The invention specified in claim 1 is based on
the problem of providing a method for producing wiring
arrangements having solder bumps which enables the
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productronic 5, 1994, pages 54, 55). These nodul es are based on a

pl at ed-t hrough substrate, on which contact is made with the chips for
exanpl e via contact - maki ng wires or by means of flip-chip nounting. The
ball grid 20 'R p (B rdrei 'Qﬁ%?&%}ié§1 the underside of the
substrate, and Is often also referre to,as_a sol der grid array or

sol der bunp array. The ball grid array conpri ses sol der bunps arranged
over the areaddie bumé@deféldgeofdgyadgganrggﬁblymlcg%%.&py/sghgace 25
nmounting on the printed _Circuit boards or assenblies e arrangenent
of the sol der SSRREIGALYan area al | ows | arge nunbers of connections to
be realized in a coar sghe ing'éh‘th.@h 1i87 Mecﬁoromxaﬂm einsight that

DE- C- 195 35 622 .dj | h f i 30 | .d b
connection pad® ltﬁesﬁcr %‘S’%@% (r)nétBP f‘ﬁgortgpg'f%%n%o < ?erfta Al to%/ni &n

di sk- shaped saasluctor mpeitdierys are positioned by neans of a mul tiple
suction gripper in the desired configuration on the connection pads
and then renelted to form spherical sol der bunps.
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‘A di scloses a nethod for producing W ring arrangenents having sol der
bunps, whi ch .nmet hod has the following steps: 5 - formati on of a

- conduct or PYR &) p AB30 Fbreign courftl@@ddically insulating substrate,
-connection pads of the conductorgpattern each being connected to

the- assigned conductor tracks, which extend : further, 10 -

appldl cation ofcah S%@erréWedo pf@c@ﬂ@@ﬂyl Ofutomaticapags @ad toem
conduct or

the sol dertracrﬁfgldcﬁif tlﬁ‘émla%nﬁgef:PBH%ggag he AUeTof AELE01 3. R8EN Leform

used to prevent the molten solder from flowing away via
the adjoining conductor tracks. In this case, the
5 molten solder on the conductor regions of reduced width
flows toward the connection pads and, accordingly,
increases the volume of the solder bumps that are -
produced there. The conductor regions of reduced width
which are necessary for forming the solder bumps can be

10 realized practically without any additional outlay
during the creation of the conductor pattern of the
wiring arrangement.

Advantageous refinements of the method
according to the invention emerge from claims 2 to 15.

15 In accordance with c¢laims 2 and 3, the
conductor regions of reduced width can be formed in a
particularly simple wmanner by a constriction of the
conductor tracks or by holes introduced in the central
region of the conductor tracks.

20 The geometry - specified in claim 4 - of the
connection pads and of the conductor regions of reduced
width enables optimum formation of the solder bumps by
remelting the applied solder layer.

The development according to claim 5 enables

25 the solder bumps to be additionally enlarged, since the
molten solder on the solder supply structures also
flows toward the connection pads. In this case, optimum
conditions are produced if the geometry of the
corresponding solder supply structures which 1is

30 specified in claim 6 is adhered to.

In accordance with claim 7, solder layers made
of a tin-lead alloy are particularly well suited to the
formation of solder bumps and also with regard to the
requirements made of the solder bumps.



In one configuration of the method, the 15 connection pads are provided in
‘the crossover region of two, three or four conductor tracks. I|In another
configuration of the nethod, the connection pads have a greater width

than the condggt @ tor agkd WMireh eX i@t ried urther. 20 The
cinvention specified in claiml is based 3 _on the problemof providing a

met hod for producing W ring arrangenents having sol der bunps which

enabl es the sol derrHaU s itrenle B3R rig NEY Yold BRi 8l ¥nables the
I nyention base I.nsi,ght hat

Sglogg;n Icglyla)r/s Séﬁﬂqredlf‘geggg "cclbn «?ct?Bﬁlf)lﬁés Qﬁrtgiguria%ﬁ‘gdl?&mrl paftern
reliably by means of electrodeposition of metal.
Moreover, during the electrodeposition of the solder

5 layers, the thickness of the latter, which determines
the size of the solder bumps, can easily be monitored
and, if appropriate, varied as well.

The development according to claim 9 enables
simple cathodic contact to be made with the conductor

10 pattern during the electrodeposition of solder layers.

The refinement according to claim 10 enables
selective remelting of the solder layers without
heating the entire wiring arrangement. Since the
remelting of the solder 1layers can be performed

15 extremely rapidly, moreover, with the aid of a laser
beam, the thermal loading of the wiring arrangements is
minimal.

The development according to claim 11 enables a
further reduction in the thermal loading of the wiring

20 arrangement since here the solder layers are melted
selectively only in the regions required for forming
the solder bumps. These regions comprise the connection
pads, the conductor regions of reduced width and - if
present - in accordance with claim 12 the solder supply

25 structures as well.

The development according to claim 13 enables
the solder layers to be remelted very rapidly with
particularly 1low thermal 1loading of the wiring
arrangement.

30 In accordance with claim 14, Nd:YAG lasérs
having a wavelength of 1.06 um have proved particularly
successful for remelting solder layers in order to form
solder bumps. N
In principle, the laser remelting of solder

35 layers can also be performed with a diode laser array

or with a strip-like laser beam. In accordance with
claim 15, however,



AVENDED SHEET GR 98 P 1830 Foreign countries
- 2- can be renelted practically automatically to form sol der bunps
i - conductor regions of reduced width are used to prevent the nolten

sol der from f EaWoBgpaY@Y oV Fareignt BBuadk-@eBi Ng conductor tracks. In this
-case, the 5 nolten solder on the conductgr regions of reduced w dth

flows toward the connection pads and, accordingly, I ncreases the vol une
of the sol der thempeskhatredc@ ting WiGMGeR Y &f BedsONsked Sl e  Egs@AS Of
reduced Wldthbeam is preferred since this results in wvery high
flexibility and enables targeted selection of the
regions to be melted. Moreover, those regions of a
5 solder layer which are to be melted can be scanned
extremely rapidly with a deflectable laser beam.
Exemplary embodiments of the invention are
illustrated in the drawing and are described in more
detail below.

10 In the figures:

Figure 1 to Figure 6 show different method stages in
the production of a wiring arrangement and
the formation of solder bumps on the

15 connection pads of said wiring arrangement,

Figure 7 shows the finished wiring arrangement after a

semiconductor module has been soldered on,

20 Figure 8 shows a variant with a plurality of solder
supply structures leading toward the
connection pads, and

Figure 9 shows a variant for the formation of
25 conductor structures of reduced width by
virtue of holes introduced centrally in the

conductor tracks.

Figure 1 shows an electrically insulating

30 substrate S with a metallization layer M applied on one

side. This metallization layer M is a thin copper

coating or a layer applied by the chemical deposition

of copper. The metallization layer M is then patterned

with an Nd:YAG laser having a wavelength of 1.06 um,

35 this laser patterning being indicated by a laser beam
1.S1 in Figure 1.



whi ch are necessary for formng the sol der bunps can be 10 realized

practically w thout any additional outlay during the creation of the
conductor pattern of the W ring arrangenent. Advant ageous
refinenents Ggfge bhegiomebkedgn cotne@idisng to the invention emerge from
claims 2 to 15. In "accordangg _with clains 2 and 3, the
conduct or reglons of reduced width can be formed in a particul arly

sinpl e manner by a comgt bkebraanet Wi&h Flga%dlact Qfoﬂr{%forprpmShpies
i ntroduced in t e c?¥{ral n_of the cqy or tracks.

The georetry & Eﬁ%ﬁﬁ%4Lz GG RFC ntect 8nﬂ£ﬂ£§%uﬁﬁof t he
conduct or regthaslabemeﬂaceérnlngwndhb epahkes iopt badm Par mathon of the

sol der bunps by renelting the applied solder |ayer. The

devel opment according to claimb5 enables 25 the sol der bunps to be
additionally enl arged, since the nol ten sol der on the sol der supply
structures al so flows toward the connection pads. In this case, optinmum
conditions are produced if the geonetry of the correspondi ng sol der
supply structures which is 30 specified in claim6 is adhered to.

In accordance with claim 7, solder |ayers nmade of atin-lead alloy are

particularly well suited to the



formati on of sol der bunps and also with regard to the requi renents nmade

of the sol der bunps. GR 98 P 1830 Foreign countries

- 3- The refinenent according to claim8 enables the sol der
| ayers to be a@@Iégdpp@gjbcp&géii%séa@ﬁyrg@g reliably by neans of

el ectrodeposition of netal. reover, gduring the el ectrodeposition of
the solder 5 layers, the thickness of the latter, which determ nes t he

size of the S%élﬁﬁgb%mne@@éueaﬁllmt@ raﬁﬂdw% traam:lsi iﬂz,gpMﬁH ate,
e e 2 e o o eyt RO 51 hE B
t he el ectrodepesdtihhon Thesomwdatincayerrsrangement addbeiowdlbhgnehtsaceor di ng
to claim 10 engb] £Sot jve SELAC! 5YCwhElR! 1E"8oRhebREaS Yol @he AN 14dfI0ut
5 connection pads Pl wvia solder supply structures LS,
which are likewise of reduced width compared with the
conductor tracks LZ. The collective line SL enables
cathodic contact to be made with the entire conductor
pattern and thus electrodeposition of metal onto the
10 conductor pattern.
In accordance with Figure 3, a reinforcing
layer V made of copper and a solder layer L made of a
tin-lead alloy are succeséively applied to the
conductor pattern by electrodeposition of metal. The
15 electrical isolation of the collective line SL from the
rest of the conductor pattern is initiated by a laser
beam, indicated by an arrow LS2 in Figure 3. In this
case, an Nd:YAG laser having a wavelength of 0.355 um
or 1.06 um is used to remove the solder layer in those
20 regions of the solder supply structures LS which
directly adjoin the collective line SL, the copper of
the reinforcing layer V and of the metallization layer
M which is uncovered as a result of this being removed,
in accordance with Figure 4, by etching down to the
25 surface of the substrate S.
Figure 4 furthermore shows a deflectable laser
beam LS3, with which the solder layer L on a connection
pad Pl on the conductor region LBl which leads away
therefrom and on the solder supply structure LS which
30 leads away therefrom is in each case melted
simultaneously. An Nd:YAG laser having a wavelength of
1.06 pm whose laser beam LS3 is greatly defocused is
used for this purpose. -
In the case of the depicted laser remelting of
35 the solder layer L, the liquid solder flows from the
narrow solder supply structure LS and from the narrow
conductor region LB1 toward the connection pad P1l, so
that a solder bump LH is automatically produced there,



heating the entire wiring arrangenent. Since the remelting of the
sol der | ayers can be perfornmed 15 extrenely rapidly, noreover, with the

ai-d of a | aser beam the thermal |oading of the wiring arrangenents is
m ni mal . GR 98 PIh@3develrefg@nicoaggetigisng to claim 1l enables a

further reduction in the thernmal | oadingsgf-the wiring 20 arrangenent
since here the solder layers are nelted sel ectively only in the regions

required for fier ra'dtgardand&ewﬁwhdelighuapa Ties evokgin@n®fc Al | selibe
connection 8%92‘ t he co&guct%y re ons ofgr % ed width and - if
present - in ZEEE ¢EhEE fh GPR ﬁPT% e &5 f&E®ply 25 structures as

wel | . The devel opnent according to claim 13 enabl es t he
sol der layers to be renelted very rapidly with particularly |ow
thermal loading of the wring arrangenent. 30 I n
accordance wth claim 14, Nd:YAG |asers havi ng a wavel ength of
1.06 [err]mhave proved particularly successful for renelting sol der
| ayers in order to form sol der bunps. In principle, the

| aser remelting of solder 35 Ilayers can also be perforned with a di ode
| aser array or with a strip-like |aser beam |n accordance with



clai m 15, however, GR 98 P 1830 Foreign countries
-4- the laser renelting with the aid of a deflectable | aser beam
is preferred since this results in very high flexibility and enabl es

targeted sel egki 8 8f 1888 Foreigfl eBEnt@iB8 Melted. Mreover, those regions
-of a 5 solder layer which are to be neltgd can be scanned extrenely

rapidly with a deflectable |aser beam Exenpl ary enbodi nents of
the inventionjaceeased IdwShé@i€doEn ke tigangiane Leseiphethéd nore
ggzﬁgg gfggggw%%hlQekggenkgukgs?igures glggaeg% to Figure 6 show different
Figure 6 shows the arrangement of a bumpless
semiconductor module HB on the wiring arrangement, said
5 mwmodule’s connection areas AF, comprising a layer
sequence of aluminum, nickel and gold, for example,
lying directly on the summits of the assigned solder
bumps LH. If all the solder bumps LH assigned to the
semiconductor module HB are subsequently melted
10 simultaneously for example by reflow soldering or by
laser soldering, then the result is reliable soldered
connections with the concave form of the solder bumps
LH which can be seen from Figure 7.
Figure 8 shows a connection pad, designated by
15 P2 in this case, which is connected to the conductor
track LZ, which extends furt_her, via a constricted
conductor region LB2. Moreover, a total of three solder
supply structures LS ending blind 1lead to the
connection pad P2, which structures correspondingly
20 increase the solder volume of the solder bump produced
on the connection pad P2.



the production of a wiring arrangenent and the formation of
sol der bunps on the 15 connection pads of said wiring
arrangenent, Figure 7 shows the finished wiring arrangenent after a

sem conduct or éﬁ)%@%@%é{&r@%&%@fhes 20 Figure 8 shows a variant

}[MO\tl\g.l’g pl H}Z' 'ty of sold connecti on pad:vpglné strUCHmn mmmgﬂmm

variant for ﬁah?eni Gi@ihon of 25 conduct of Structures «
reduced w dth virtue of holes introduced centrally in the
conduct or tracks Figure 1 shows an electrically insulating 30

substrate S V\A'Ih a netzal |heghodn fayer phbdpplingd edrdng arrsingemehitiss
nmetal lization thin _copp at 0 I [ by
C}’éap OJSI?‘% Oosfl.d%r ot m% G(‘i:_.H) £&R fﬂtup éhfp %’oq{ntaﬂ% %(}

t he chemi cal
5 surface mounting, having the following steps:

- formation of a conductor pattern on an
electrically insulating substrate (S), connection
pads (P1l; P2; P3) of the conductor pattern each
being connected to the assigned conductor tracks

10 (LZ) , which extend further, via a conductor region
(LB1; LB2; LB3) of reduced width,

- application of a solder layer (L) to the conductor
pattern, at least in the region of the connection
pads (P1l; P2, P3) and of the conductor regions

15 (LB1; LB2; LB3) of reduced width,
- remelting of the solder layer (L) to form the

solder bumps - (LH) on the connection pads
(P1; P2; P3).
2. The method as claimed in claim 1, characterized

20 in that the conductor regions (LBl; LB2) of reduced
width are formed by a constriction of the conductor
tracks (LZ). |
3. The method as claimed in claim 1, characterized
in that the conductor regions (LB3) of reduced width

25 are formed by introducing a hole (LO) in the central
region of the conductor tracks (LZ).

4. The method as claimed in one of the preceding
claims, characterized in that connection pads
(P1; P2; P3) having area dimensions of between

30 100x100 um®* and 250x250 um® are formed, and in that
conductor regions (LB 1; LB2; LB3) of reduced width are
formed with a width of between 10 um and 40 um and a
length of between 100 um and_500 um.

5. The method as claimed in one of the preceding

35 «claims, characterized in that additional solder supply
structures (LS) are produced during the formation of
the conductor pattern,

This Sheet Hag Been R, PART OF THIS SHEET HAS BEEN
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of copper. The netallization layer Mis then patterned w th an Nd: YAG
1 aser having a wavelength of 1.06 [err]m 35 this |aser patterning being
i ndi cated by a | aser beam LS1 in Figure 1. GR 98 P 1830 Foreign

countries GR 98 P 1830 Foreign-cd@ntries In accordance with Figure
2, connection pads P1 and conductor trackg LZ are produced in the course of

the | aser patterning, the connection pads Pl each
at least one solder supply structure (LS), which has a

reduced width compared with the width of the conductor
tracks (LZ), leading away from each of the individual
connection pads (Pl; P2; P3).

5 6. The method as claimed in claim 5, characterized
in that solder supply structures (LS) are formed with a
width of between 10 pm and 40 pum and a length of
between 100 um and 500 um.

7. The method as claimed in one of the preceding
10 claims, characterized in that a solder layer (L)
composed of a tin-lead alloy is applied to the
conductor pattern.
8. The method as claimed in one of the preceding
claims, characterized in that the solder layer (L) is
15 applied to the conductor pattern by electrodeposition
of metal. _
9. The method as claimed in claim 8, characterized
in that cathodic contact is made with the conductor
pattern during the electrodeposition of metal via a
20 collective line (SL) connected to all of the connection
pads (Pl; P2; P3), and in that the collective line (SL)
is separated after the deposition of metal.
10. The method as claimed in one of the preceding
claims, characterized in that the solder layer (L) is
25 remelted with the aid of a laser beam (LS3).
11. The method as claimed in claim 10,
characterized in that the solder layers (L) are each
remelted selectively in the region of the connection
pads (P1; P2; P3) and of the conductor regions
30 (LB1; LB2; LB3) of reduced width which lead away
therefrom.

e
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connected to the conductor tracks LZ, which extend further, via
conductor regions LBl of reduced wi dth. The wiring arrangenent
additionally haR @8 P 180l0 eeirieder idtinYris ch is connected to the
‘individual 5 connection pads Pl via sol dergsupply structures LS, whi ch
are |ikew se of reduced width conpared with the conductor tracks LZ.

The col |l ectivel2i.ne SLTeabmeshod aath@ﬁ&tm@@ntfnn dlaibes n@deaﬁhxhlghe
entire conduct N d ectr tion of tal onto, the
aracd%?ﬁﬁ% £ th oragﬁgg\m HES u#&yeaﬁf each

10 conductor pa
rei nforcing emaﬂéﬁdv$miactﬁvebppenlanUearBQMMW bﬁymmd_oeﬂﬁeofldn

tin-lead alloygsgare yfce§§lv app¢ ed duc attern
by el ECtI‘OdepO?Iatl on_of netal e 15 gfectrl cal |so |c(§§1&n %8& 5is

col I ective TindLBLif L&At kB3) Qﬁstr%@u?%@ cUhéEbtth&Qhewlﬁ&@ i awayat ed

by a |aser theamfrbaﬁl cah@d dFy &hedl 6YHES2 d gﬁ}gurs%r%ctlu&e%h' %Ls)
case, an Nd: YA% I% er. VI%% ve%en th of 0.3 [err] :
[err]mis used £ %89 f 55 F&F F&ﬁb in those 20 regions of the solder

suppl y structui8s LS whiheh methati r ast |ol ssdieni nihheneoldectiluemki ne Sto t he
copper of 12, characterized in that the solder layers (L) are
10 remelted with the aid of a greatly defocused laser beam
(LSs3).
14. The method as claimed in one of claims 10 to
13, characterized in that the solder layers (L) are
remelted with the laser beam (LS3) of an Nd:YAG laser
15 having a wavelength of 1.06 um.
15. The method as claimed in one of claims 10 to
14, characterized in that the solder layers (L) are

remelted with the aid of a deflectable laser beam
(LS3).
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the reinforcing layer V and of the netallization |ayer M whi ch is
‘uncovered as a result of this being renoved, in accordance with Figure
4,. by etching down to the 25 surface of the substrate S. Fi gure
4 furthernoregghews pa1@afl ect abl e | aser beam LS3, with which the sol der
layer L on a connection pad P1 on thggcanductor region LB1 which | eads
away therefrom and on the sol der supply structure LS which 30 | eads
away t heref a@trast N each case nelted si mul t aneousl y. An

Nd: YAG | aser having a wavel engt h of 1.06 [err] mwhose | aser beam LS3 is
greatly defocused is used for this purpose. In the case of
t he depi cted Matdod it tpnodudind wheisgl derrdngemernts theevingusdldekder
flows fromth um narrow sol der supply structure LS and fromthe narrow
conduct or reglonprl toward the connection pad Pl, so that a sol der
bunp LH i sSautomatically produced there,

The conductor pattern is configured in such a
way that connection pads (Pl) are each connected to the
conductor tongues (LZ), which extend further, via a
conductor region (LBl) of reduced width. A solder layer

10 applied to the conductor pattern is preferably remelted
by means of a laser beam, the solder flowing toward the
connection pads (Pl) and forming solder bumps there.

Figure 2
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accordance with Figure 5. The volune of the solder bunp LH can, if

appropriate, be further GR 98 P 1830 Foreign countries

: 6- i ncreased by neans of neasures that will be expl ained with
reference to Figures 8 and 9. Figure 6 shows the arrangenent of
a bunpl ess sem conduct or m)dul e on the wiring arrangenent, said 5
nodul e's connection areas g&i sing a |ayer sequence of

al um num ni ckel and gol_dFlﬁngexaml e, lying directly on the sunmts
of the assigned sol der

s LH L he sol der bunps LH assigned to
t he sem conductor nodule HB are 15% equently nel ted

FIG 2
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10 simul taneously for exanple by reflow sol dering or by | aser

sol dering, then the result is reliable sol dered connections wth the
concave form of the sol der bunps LH whi ch can be seen from Figure 7.
Figure 8 shows a connection pad, designated by 15 P2 in this case, which is
connected to the conductor track LZ, which extends further, via a
constricted conductor region LB2. Modreover, a total of three sol der
supply structures LS ending blind lead to the connection pad P2,
whi ch structures correspondingly 20 2d& ease the sol der vol une of the

sol der bunp produced on the connection pad P2. PCT/ EP

99/ 03802 1. A nmethod for producing wring arrangenents

FIG5
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havi ng sol der bunps (LH) for flip-chip nounting or surface nounting,

- having the foll ow ng steps: - formation of a conduct or

pattern on an 5 electrically insulating substrate (S),
connection pads (Pl; P2; P3) of the conductor pattern each

bei ng connected to the assigned conductor tracks (LZ), which
extend further, via conductor regions (LB1; LB2; LB3) of reduced
wi dth conpared with the 10 wi dt h of the conductor tracks (LZ), -
application of a solder layer (L) to th&f/8onductor pattern, at

| east in the region of the connection pads (Pl; P2, P3) and of the
conduct or regions (LB1; LB2; LB3) of reduced width, 15 -
renelting of the solder layer (L) to formthe sol der bunps
(LH) on the connection pads (P1; P2; P3).

— FIG8
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Description

Method for producing wiring arrangements having solder
bumps

The number of connections on integrated
circuits is becoming ever greater, while said
integrated circuits are at the same time becoming
miniaturized to an ever greater extent. The
difficulties expected in the course of this increase in
miniaturization in the application of solder paste and
component mounting are intended to be overcome by new
housing forms, where emphasis may be given here in
particular to single-chip, few-chip or multi-chip
modules in the ball grid array package (DE-Z
productronic 5, 1994, pages 54, 55). These modules are
based on a plated-through substrate, on which contact
is made with the chips for example via contact-making
wires or by means of flip-chip mounting. The ball grid
array (BGA) is situated on the underside of the
substrate, and is often also referred to as a solder
grid array or solder bump array. The ball grid array
comprises solder bumps arranged over the area on the
underside of the substrate, which allow surface
mounting on the printed circuit boards or assemblies.
The arrangement of the solder bumps over an area allows
large numbers of connections to be realized in a coarse
grid of 1.27 mm, for example.

DE-C-195 35 622 discloses a method for applying
solder bumps to connection pads distributed over the
area of a substrate, in which disk-shaped solder
moldings are positioned by means of a multiple suction
gripper in the desired configuration on the connection
pads and then remelted to form spherical solder bumps.

AMENDED SHEET



: GR 98 P 1830 Foreign countries at | east one sol der supply structure
‘(LS), which has a reduced wi dth conpared with the wdth of the

conduct or tracks (LZ), |eading away from each of "‘the individual
connecti on padsogBbigRdwoP3). 5 6. - 13he method as clainmed in claimb,
-charact eri zedper/gbnobhak g9l der supply structures (LS) are formed with a
w dth of between 10 [err]mand 40 [err]mand a | ength of bet ween 100
[err]mand 500 [err]m 7. The nethod as clainmed in one of the
preceding 10 clains, characterized in that a solder layer (L)
conposed of a tin- lead allay is aﬁgl jed to the onductor ﬁ%é ern.

8. The met hod as @paPﬁégzﬁﬁlo dﬁSQ4R?%ﬁe§eHFﬁ ucing

characterlzedwuﬁlh@ﬂaﬁﬁuhgﬁﬁéhﬂsInaeﬁnngdxﬁéﬁSbaﬁpé;emﬁmmﬂrubﬁn@ductor
pattern by el%ptr%ggp% i&ow1ng steps:

5 - formation of a conductor = pattern on an
electrically insulating substrate, connection pads
of the conductor pattern each being connected to
the assigned conductor tracks, which extend
further,

10 - application of a solder layer to the connection

pads and the conductor tracks,
- remelting of the solder layer in a bath to form
the solder bumps on the connection pads.
In one configuration of the method, the

15 connection pads are provided in the crossover region of
two, three or four conductor tracks. In another
configuration of the method, the connection pads have a
greater width than the conductor tracks which extend
further.

20 The invention specified in claim 1 is based
on the problem of providing a method for producing
wiring arrangements having solder bumps which enables
the solder bumps to be produced simply, rapidly and
economically.

25 The invention is based on the insight that
solder layers applied to the connection pads of a
conductor pattern

 AMENDED SHEET



. of netal . 9. The nmethod as clained in claims8, ﬂq in
that cathodic contact is made with the conductor DJ ﬂ"miwiai”ﬂﬂi

el ectrodeposition of netal via a 20 collective line (SI*) e€onnecC |
of the connectigyppoisimdsts (Pl; P2; P3), and in that the collective line
(SL) i s sepeFaiebRfdod he deposition of netal. 10. The net hod
as clainmed in one of the preceding clains, characterized in that the
sol der layer (L) is 25 renelted with the aid of a | aser beam (LS3).

11. The nmethod S mehdd M™for | BrodGhahg wifing aharREhREtzed in
that the solder |ayers (L are each repel ted sel ec |velé I N the region

of the connectB®rnI r pympsy: (BH) Lom LhipigRip C&gi ons
30 (LB1; LBZsdifﬁce(ﬁouﬂﬁxhgxxhawunﬁfthQWmdinowfmgisﬁﬁﬁg: t her ef rom

GR 98 P 1830 Forei gf'ormaq:forrll €S o a conductor pattern on an
5 electrlcally 1nsu1ating substrate (S), connection
pads (P1l; P2; P3) of the conductor pattern each
being connected to the assigned conductor tracks
(LZ) , which extend further, wvia conductor regions
(LB1; LB2; LB3) of reduced width compared with the
10 width of the conductor tracks (LZ),

- application of a solder layer (L) to the conductor
pattern, at least in the region of the connection
pads (P1l; P2, P3) and of the conductor regions
(LB1; LB2; LB3) of reduced width,

15 - remelting of the solder layer (L) to form the
solder bumps (LH) on the connection pads
(P1; P2; P3).
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- 9- 12. The method as clainmed in clains 5 and 11,
-characterized in that the solder |ayers (L) are each remel t ed
selectively in the region of the connection pads (P1; P2; P3), of
t he mq‘ r egi WOBLDINTELIFCTUABZPROMERTY QRGANKZATEON wi dth which

.lead a therefrom and of o gPply structures (LS)
whi ch | ead away therefrom t[ﬂ@:ﬁ%l leﬂim.élhod as clained in one of

cl ai ns IFO‘ERUATION@JQAPHHSAE&P&PW@QHEHW?W%W%?OP%’SWNSR%@ ®6T)

g GRRORGAe TS PRB e or o] ] o [RO: dmerostepyl bopfeaton wpsd |, wofgros
t he I ljt o3) of
o v TREH BT 80" S el enii o] (08t e e B8 o)

as retatred—+rmronme—of—ctarnms—16—to A —characterTzed T tat—the—sorder
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(57) Abstract

According to the invention, the conductor pattem is configured such that the connection pads (P1) are respectively connected via
a conductor region with a reduced width (LB1) to the conductor tabs (LZ) which extend the conductor. A solder layer deposited on the
conductor pattem is preferably remelted by a laser beam, whereby the solder flows up to the connection pads (P1) and forms solder bumps
there,

(57) Zusammenfassung
Das Leitermuster wird so ausgestaltet, daB AnschiuB-Pads (P1) jeweils {iber einen in der Breite reduzierten Leiterbereich (LB1) mit

den weiterfhrenden Leiterzungen (LZ) verbunden sind. Eine auf das Leitermuster aufgebrachte Lotschicht wird vorzugsweise mittels cines
Laserstrahls umgeschmolzen, wobei das Loczu den AnschluB-Pads (P1) hin flieBt und sich dort Lothécker bilden.




