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circuits is becoming ever greater, while  said
integrated circuits are at the same time becoming
miniaturized to an ever 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 a 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-mating wires or by
means of flip-chip mounting. The ball grid array (BGA)

20 is situated on the underside of the substrate, and is
often also referred to as a solder grid array, land
grid array or solder bump array. The ball grid array
comprises solder studs 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 studs over an area allows
large numbers of connections to be realized, in a
coarse grid of 1.27 mm, for example.

In the case of so-called MID technology

30 (MID = Molded Interconnection Devices}, injection-
molded parts with integrated conductor runs are used
instead of conventional printed circuits. High-quality
thermoplastics suitable for the injection molding of
three-dimensional substrates form the basis of this

35 technology. By comparison with conventional substrate
materials for printed circuits, such thermeplastics are
distinguished by better mechanical, chemical,
electrical and environmental properties. In the case of

one specific direction of MID technology, the so-called



often also referred to as a solder grid array, |and grid array or
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SIL technology (SIL = Spitzgie[err]Jteile mt integrierten Lei terzugen

[.injection-nolded parts with integrated conductor runs]), a netal |ayer
applied to the | nj ect.i on-nol ded parts is structured without using the 5
mdsk techni quem% t?:jt 1%522(915r1ervm se custor?a:zy," . GR 97 P 2215
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structuring negshaskards ¢his specidsdasex stirucabiriyg méthodchani ehis and
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produce el ectyd s dkerLOBYJUCHLY&es CTaRRS snap-connections while the
metalization layer, in addition to the wiring and
connection function, also serves as electromagnetic
shielding and provides for good heat dissipation. In
10 order to produce electrically conductive Cross
connections between two wiring installations on each of
the opposite surfaces of the injection-molded parts,
corresponding plated-through heoles are produced as
early as during the injection-molding process. The
15 inner walls of these plated-through holes are then
likewise <coated with a metal layer during the
metalization of the injection-molded parts. Further
details relating to the production of three-dimensional
injection-molded parts with integrated conductor runs
20 are revealed for example in DE-A-37 32 249 or DE-A-
0 361 192.

According to a wvariant of MID technology which
is disclosed in EP-A-0 645 953, a substrate is produced
by injection molding and provided with a well and then

25 a first conductor plane, a dielectric layer and a
second conductor plane are successively produced on
said substrate, whereupon an electronic component is
incorporated in the well, the connections of the
component are electrically conductively connected to

30 assigned connection areas on the substrate, preferably
by bonding, and then an encapsulation is formed for the
component by the well being filled with plastic. A
compact, thin structure with a high wiring density is
produced. The recessed mounting and encapsulation of

35 components in wells of the injection-molded substrate
not only results in a thickness reduction but also
attains optimum protection of the component and the
connection wiring thereof.

| THIS SHEET HAS BEEN
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connections between two wiring installations on each of t he opposite
surfaces of the injection-nolded parts, correspondi ng pl at ed-t hrough
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GR 97 P 2215 PCT/ EP98/ 05251 attains optinmm protection of the conponent

and the connection wiring thereof. WO A-96 096 46 has disclosed

a so-called ngng grid array (PSGA), which conbines the advantages
of” a ball AR i%ﬁ%? P 2215 3 - 3- grid array (BGA)

wi th the advantages of M D technol ogy. The new design was called a

pol ymer st ud gquﬁ;gnngy {BGA) with the advantages of MID technology.
The new design was called a polymer stud grid array
{(PSGA) on the basis of the ball grid array (BGA)}, the
term “polymer stud” being intended to refer to polymer
5 studs which are concomitantly formed during the
injection molding of the substrate. The new design is
suitable for single-chip, few-chip or multi-chip
modules and comprises
- an injection-molded three-dimensional substrate
10 made of an electrically insulating polymer,
- polymer studs which are arranged over the area on
the underside of the substrate and are concomitantly
formed during the injection-molding process,
- external connections which are formed on the
15 polymer studs by solderable end surface,
- conductor runs which are formed at least on the
underside of the substrate and connect the external
connections to internal connections, and
- at least one chip which is arranged on the
20 substrate and whose connections are electrically
conductively connected to the internal connections.

In addition to the simple and cost-effective
production of the polymer studs during the injection
molding of the substrate, the production of the

25 external connections on the polymer studs can also be
carried out with minimal effort together with the
production ¢f the conductor runs, which is normal for
MID technology and SIL technology. The fine laser
structuring which is preferred in SIL technology

30 enables the external connections to be realized on the
polymer studs with a large number of connections in a
very fine grid. It should be emphasized, furthermore,
that the thermal expansion of the polymer studs
corresponds to the thermal expansion of the substrate

35 and to that of the printed circuit board accommodating
the module. Should any mechanical stresses occur, then
the elastic properties of the polymer studs allow at
least partial compensation. The dimensional stability
of the external connections formed on the polymer studs



(PSGA) on the basis of the ball grid array (BGA), the term "pol yner
stud" being intended to refer to polynmer 5 studs which are concomtantly
formed during %§e97 P 52& ction nolding qf the substrate. The new design is
suitable for SiAgle-E& |§, few-chip or? nulti-chip nodul es and
conpri ses - an injection-nolded three-dinensional substrate 10
made of an el eetppcalllpwisndieatriedd apdllyiryr for repairpandrererstambsnastti ch are
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concomtantly . formed during the 1 njection=noldng process, -
external conn@&iPoAsrayhich are formed on the 15 polymer studs by

sol derabl e end surface, - conductor runs which are forned at |east on
t he undersi de of the substrate and connect the external connecti ons
to internal connections, and - at least one chip which is
arranged on the 20 substrate and whose connections are electrically
conductively connected to the internal connections. In addition
to the sinple and cost-effective production of the polyner studs during
the injection mol ding of the substrate, the production of the 25
external connections on the polyner studs can al so be carried out with
mnimal effort together with the production of the conductor runs,
which is normal for M D technol ogy and SIL technol ogy. The fine | aser
structuring which is preferred in SIL technology 30 enables the external
connections to be realized on the



pol ymer studs with a |arge nunber of connections in a very fine grid.

It -shoul d be enphasi zed, furthernore, that the thermal expansion of the
pol ymer st uds 9o>r§?g nds to the therpal expansion of the substrate 35
and to that of GFhé pri circuit board éctonnndatlng the nodul e.
Shoul d any mechani cal stresses occur, then the elastic properties of
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arrays, the same side of the substrate. In the case of a
5 substrate provided with plated-through holes, the
polymer studs and the chip or the chips may perfectly
well be arranged on different sides of the substrate as
well. Such an arrangement of polymer studs and chips on
opposite sides of the substrate 1is of interest

10 particularly for large chips, which require a
multiplicity of assigned external connections.

WO-A-89 00346 discloses single-chip modules
which are suitable for surface mounting and are based
on an injection-molded three-dimensional substrate with

15 plated-through holes. In addition to these plated-
through holes, during the injection-molding process,
the substrate acquires a well, arranged centrally on
the top side, and a multiplicity of polymer studs
arranged in one or else in two peripheral rows on the

20 underside. The chip arranged in the well on the top
side is connected to assigned conductor tracks, which
lead to the outside in the form of strips, via fine
contact-making wires. These conductor tracks are then
electrically conductively connected to the assigned,

25 surface-metalized polymer studs over plated-through
holes arranged in the outer region. If the edge regions
of the substrate are then separated with cutting lines
which pass centrally through the plated-through holes,
then electrically conductive cross connections with a

30 semicircular Cross section are produced, which
electrically conductively connect the outer ends of the
conductor tracks arranged on the surface of the
substrate to the assigned polymer studs arranged on the
underside of the substrate.

35 The invention specified in claim 1 is based on
the problem, in the context of MID technology, of
simplifying the production of electrically conductive
cross connections between two wiring layers on the top
side and underside



GR 97 P 2215 -4- whose external connections are formed by

sol der studs. In the case of the polynmer stud grid array, the polyner
studs and the [ chi ps are usually arranged on t he sane side
of the substra@%.&] (r)gtztf%e‘ttase of a 5 Substrate provided with

pl at ed-t hr ough hol es, the pol ymer studs and the chip or the chips may
perfectly ol lanbeinjeahjenrnnldid f enbatratees Iof théssulsstg,at &has

wel | . Such an geggn; ; yner s | PSL0N o103 osi te sides
of the substra ecg%; 0 |netéegrle°21t(g 1§§epa%¥?§rﬁ€%$ll ;'mfggre SIuart.:gf.j%ggéhi %g
which  requirearticulapul talsid cifoy othasspehigeeextsdiushl 9rdehe erreys.
WO A- 89 00346 e,g_i)fﬁd‘pesdasa Sidgl e-chip nodul es whi ch are suitable for
surface nounting an arel%ased on an injection-nolded three-di nensi onal

substrate with 15 pl dhal-PaFolghlahadantages fdiainntd kb meaRse°Lpl at ed-

through hol esiflzldélrm@eﬁ*&méoﬂ r&:@&tt%}f&t,mﬂid&gﬁrﬁ%%smgh cblaéeemas;lha_atle_ _
acqulires a we , arranged centra on .the top si , a tiplicity
of pol yner studeroushzphaiifey ¢ QQYeﬂ%ﬁ?iW@?%&fﬁﬁéﬁ?ﬁi&%ﬂ ggm&son t he
20 under si de.poddib i o areanged subdtdmmbirllllyofinhke tsapucturssdeiith

connected to ass d duct racks, I C I outsgide in
the form of s??%%@ggvigg?%%ééfit§co%fac?ﬂgak?ﬁasaﬁrgggn%ﬁgggﬁgbndﬁégor
tracks ar @0t hemutwardlectoperal |byoadridyct iofel yheonsabisédatest heaassigned,

metalized with a wvery good layer thickness distribu-
tion, in contrast to the inner walls of narrow plated-
through holes. In this case, the structuring of the
metalization layer to form the individual cross

15 connections by at least partly removing the
metalization layer in the region of the teeth requires
only little effort.

Advantageous refinements of the method
according to the invention are specified in claims 2 to

20 9. A particularly advantageous application of the
method is specified in claim 10.

The development according to claim 2 enables
the teeth to be structured particularly finely during
the injection-molding process. |

25 The refinement according to claim 3 allows the
application of the cross connections adccording to the
invention in polymer stud grid arrays. In this case, it
should be emphasized that the teeth and the polymer
studs are produced in the same work operation during

30 the injection-molding process.

The refinement according to c¢laim 4 has the
advantage that, for the application of the metalization
layer, it is possible to resort to technologies which
have long proven their worth in the production of

35 printed circuits.

Although the method according to the invention
can, in principle, also be carried out using the
semiadditive technique, the subtractive



25 surface-netalized polyner studs over plated-through hol es
arranged in the outer region. If the edge regions of the substrate are
then separated with cuttlng | i nes whi ch pass centrally through the
pl-at ed- t hr ough®RoPés? 2215t hen el ectrical®y conductive cross connections
wi'th a 30 sen1C|rcuIar Cross section are produced, whi ch
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are intended to sui t abl e, particular, also for the pal yner
stud grid arra?gructures to be produced even with three-dimensional

substrates. According to claim 6, the etching resist
layer can in this case be applied in a simple manner by

10 the electrodeposition of tin or tin-lead and subse-
quently be structured by processing with the laser beam.

The development according to claim 7 enables
particularly simple and reliable mechanical structuring
of the metalization layer for the purpose of producing

15 the cross connections. In particular, this mechanical
structuring in the region of the ends of the substrates
can be carried out in a particularly rapid and simple
manner by the teeth being ground down, in accordance
with claim 8, or cut off, in accordance with claim 9.

20 In accordance with claim 10, the method according
to the invention is suitable in particular for the
production of a polymer stud grid array with a chip
arranged on the top side of the substrate. The arrange-
ment of the chip on the top side and the arrangement of

25 the studs or polymer studs on the underside of the
substrate in this case results in ideal preconditions
for realizing so-called chip scale packages, in the
case of which the dimensions of the array essentially
correspond to the dimensions of the chip.

30 An exemplary embodiment of the invention is
illustrated in the drawing and is described in more
detail below.

In the figures
Figure 1 shows a partial plan view of a substrate with
35 integrally formed teeth in the outer end
region,
Figure 2 shows a three-dimensional illustration of the
teeth in accordance with Figure 1,



expl ai ned above. 5 The particul ar advantages attai ned by nmeans of
the invention are that, by conparison with conventi onal t hr ough-pl ating
t.echnology with netalized holes, it is possible to realize

substanti al |y $% nef Pst% ures with  ~Higher reliability of the cross
connections. The 10 outwardly open toothing of the substrates can
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effort. Advant ageous I neme .
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particul arly advantageousy] aRiticiatdOon mftaltiR@tion MBYBedaha sEeahnfied in
cl aim 10. The "devel opnent according to claim2 enabl es t he
teeth to be structured ﬂ%ﬁqn%ﬁﬂz#AS}sﬁvnely duri ng t he injection-nolding
process. 25 Figure Fheshmis ngreparded ¢ilag tvdeel aifma3 sablsawatiehan
application of the cross_  conngctions aggord%ggﬂto th inven&i n_in

, 1t

pol ymer stud grid arraysa?ccf?'?c € cadd Shoul d beaféC asi 286t hat

the teethl@nd the pol ynestructwtimgs are produced in the sane work operation
during 30 thegpnj£etd onsiMIAi NG, HMACESS1an view of thENGubs@ihREMER!
according to ctaim4 has the
accordance with Figure 4 after the teeth have
been ground down in order to form cross
connections, and
15 PFigure 7 shows a side view of the substrate formed as
polymer stud grid arrays.
In accordance with Figure 1, the starting point
is a substrate S having a multiplicity of teeth Z in
the outer end region, said teeth being arranged at a
20 uniform distance from one another. The substrate
including the teeth Z and the studs H, which will be
explained later with reference to Figure 7, is produced
by injection molding, suitable substrate materials
being thermoplastics which are resistant to high
25 temperatures, such as polyetherimide, polyether sulfone
or polyamide. The three-dimensional illustration in
accordance with Figure 2 shows that the teeth Z are
designed in the form of a wave profile with a planar
base area and extend between the top side O and the
30 underside U of the substrate S. In the exemplary
embodiment illustrated, the top side O and underside U
are designed to be parallel to one another, that is to
say all of the teeth Z, which can, of course, also be
integrally formed on the other three ends of the
35 substrate S, have the same length. Figure 3 shows that
in the region of a cutout A in the substrate 8§, too,
the teeth Z can, in principle, be integrally formed on
the end faces of the cutout A. In addition to the
rectangular cutout A illustrated here, other shapes,



advantage that, for the application of the netalization | ayer, it is
possible to resort to technol ogi es which have | ong proven their worth
i'n the production of 35 rinted circuits. Al t hough the net hod
according to t®R $hRm4 can, in-pf#nciple, also be carried out using
t he sem addi tive technique, the subtractive GR 97 P 2215

- 6- techndgite agceQidi N rdularClatdPes afd 05 Ust - Dikd eshapef PWmay
advantages. In addition t%)the si npl e and economni cal production of the
desired conduc{iﬁo g 1S hasi s may be given here in particular to
the possibility of 5 fine laser structuring which, making no use of

costly, conventional photolithography, enables extrenely fine
structures to be produced even with three-di nensional substrat es.
According to claim®6, the etching resist | ayer can in this case be
applied in a sinple manner by 10 the electrodeposition of tin or tin-|ead
and subse- quently be structured by processing with the |aser beam



The devel opnent according to claim7 enabl es particularly sinple and

reliabl e mechani cal structuring of the netalization |ayer for the
pur pose of producin the cross connections. In particular, this
mechani cal Pstgﬂtg‘? L?rglnrb in the regi oh ®&f the ends of the substrates
can be carried out in a particularly rapid and sinple manner by the
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accordance wt 9. 2 | n accor ce_wth.claim
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il lustrated i nciibeer aanwgtte@dsmkssétgﬁsﬁﬂ bﬂ.dadt&oﬁd@lp@s:ttlodebﬁl kobelkaw.
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35 Biht o§ESTIT 1 FBEE t BRn G TR ogbbrlegng
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teeth in aCCOféEEE%&&&éJbJﬁéEHﬁBd% tin. Since Figure 4 illustrates in
the end region of the substrate with teeth Z that is of
interest here, it must be pointed out that both the
metalization layer M and the etching resist AR cover
15 the entire substrate S over the whole area.

After application of the etching resist AR, the
metalization layer M is structured, in accordance with
Figure 5, on the top side O and the underside U
(cf. Figure 2) of the substrate S. In the exemplary

20 embodiment illustrated here, the etching resist AR is
removed again by means of laser radiation in all of the
regions which do not correspond to the desired
conductor pattern of the wiring layers to be formed.
Further details of such laser structuring are revealed

25 for example in DE-A-37 32 249. The unprotected regions
of the metalization layer M are subsequently removed by
being etched down to the surface of the substrate S. It
is evident from Figure 5 that conductor tracks L are
produced on both sides of the substrate S by this

30 structuring process, sald conductor  tracks each
extending in the region between two teeth Z toward the
edge of the substrate S. The separating 1line T
illustrated in Figure 5 serves only to distinguish the
surface metalization layer M with the conductor tracks

35 L and the metalization layer M at the end. In actual
fact, however, the metalization layer M extends across
the substrate S without any separation.

After the wiring layers have been formed in the
manner outlined on the top side O and underside U



GR 97 P 2215 ; - 7- Figure 3 shows a partial plan view of a

substrate with integrally forned teeth in the region of a
¢cutout in the substrate, Figure 4 shows the partial plan view of the
substrate 5 GR 97 P 231% accordance —vhah- Figure 1 after the
application of a netalization |layer and of an etching resist,
Fi.gure 5 showgtt h@mﬁd ab) plamn vhew ifbskrsiteStgat @ hlen teeth 7 are
accordance wth ure . after | aser 10 structuring,
Figure 6 shov&f’%?vrﬁig?yalgr&%r\% ew of the substrate in

accordance with Figure 4 after the teeth have been ground
down in order to formcross connections, and 15 Figure 7
shows a side view of the substrate forned as pol ymer stud grid
arrays. In accordance with Figure 1, the starting point IS
a substrate S having a nultiplicity of teeth Z in the outer end region,

said teeth being arranged at a



20 uniform distance from one another. The substrate I ncl udi ng
the teeth Z and the studs H which wll be explained later with
reference to Figure 7, is produced by injection nolding, suitable
substrate mate@Ral% P 2288 ng thernopl ast 8cs which are resistant to high 25
‘tenperatures, such as pol yetherim de, polyether sulfone or pol yam de.
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to one another,” hgﬁ gd%ge orgsy g?Psg?e?Wﬁ§Q(§ﬁQFhZ whi ch can, of

course, als® be i nFégnakl y fdraved @nsttde ofber ofhrtee esudss tfatiehes 35
substrate S, haMep ﬁﬁﬂ@%df”%ﬁghkgqﬂurgﬁgsghggﬁn%ggionsl9 a 4&Hiﬁ |on Of

a cutout Ain the substrate S, too can
integral ly for¥¢ &ri readyt Rengaanpdcetuds Hharcanged ¢ve¢rthﬁkhreaNDmo the

rectangul ar cutee! vhdersusler af.ed herig, OUNETagNaRS to the top side O
of the substrate 8, contact being made with said chip
10 either using the wire-bonding technology with bonding
wires B as illustrated on the left or using the flip-
chip technology with connections A as illustrated on
the right. In the case of wire-bonding technology, the
chip C is joined to the top side O of the substrate §
15 by means of an adhesive layer K.

Figure 7 clearly shows that the individual
connections of the chip C are electrically conductively
connected to assigned studs H via conductor tracks L on
the top side O, via cross connections Q at the ends and

20 via conductor tracks L on the underside U. A solderable
end surface E is applied to the underside of the
metalized studs H, said end surface being formed for
example by a layer sequence of nickel and gold.

The structure illustrated in Figure 7 is a

25 polymer stud grid array, which is designated altogether
by PSGA. Further details of such polymer stud grid
arrays are revealed in WO-A-96 09646 for example.

In the case of the polymer stud grid arrays
PSGA illustrated in Figure 7, the external dimensions

30 of the chip C and substrate S are approximately the
same size. Consequently, a form of housing is involved
which is usually referred to as a chip scale package.
It can also <clearly be discerned that the cross
connections Q at the ends, being structured extremely

35 finely, enable the entire polymer stud grid array PSGA
to be configured extremely compactly, and thus make a
crucial contribution to the realization of the chip
scale package.



éR 97 P 2215 - 7a- such as e.g. circular shapes or slot-like

shapes, may al so be suitable. GR 97 P 2215 - 8-

The substrate S produced by injection nolding is firstly subjected

toc- a serieSR 9&fP 28UBtonary pretlGeat ments, in_ parti

pi ckling, cleaning, seeding and activation of the¢{ik§ 1@:)|Hwards
in. 5 accordapgeewttbikigyre 4, a netalization [|ayer'¥ d

the substrate S over the whol e area by neans of the chen1ca deposi tion
of copper w thout external current and the subsequent el ectrodeposition
of copper. 1An et chi pgthodsifelr pARdudEngt héi‘lréct&ﬁﬁiallﬁ@ dshdddia w0

netal i zation el ectrodeposition

el ect
of tin. Since EFéurecﬁnPFFgg??i é§? hekweePhéw8nﬁlféégoﬁagﬁrﬁh€ns rate
with teeth ¥ thap sddef (0) andt ehestunklereidiet (Mistofba paibdtediteut{d)hat bot h

the metal i gabi 09 LRYCEoM anthd N lLhing resist AR cover
' a) production of the substrate (S} from an electrically
insulating plastic by injection molding, a plurality
of integral teeth (Z2) being concomitantly formed
10 during the injection-molding process in the outer end
region of the substrate (S) and/or in the region of a
cutout (A} in the substrate (S}, said teeth being
arranged at a distance from one another and extending
between the top side (0) and the underside {(U};
15 Db} application of a metalization layer (M) to the
substrate (8);

c) removal of the metalization layer (M) at least in
the regions adjoining the desired conductor pattern
and in the end region of the teeth (Z2) in such a way

20 as to produce «cross connections (Q} which are
electrically insulated from one another between the
teeth (Z).
2. The method as claimed in claim 1, characterized
in that, in step a), teeth (Z) are formed after the
25 manner of a wave profile during the injection molding

of the substrate (S).

3. The methoed as claimed in claim 1 or 2,

characterized in that in step a), polymer studs (H)

which are arranged over the area on the underside (U)

30 of the substrate (S) are concomitantly formed during
the injection molding of said substrate, and in that,

after the application of the metalization layer (M), a

solderable end surface (E} 1s applied to the polymer

studs (H).

35 4. The method as claimed in one of the preceding
claims, characterized in that the metalization layer

(M) is applied to the substrate (S} by electroless- and

electrodeposition of copper.
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1l5 the entire substrate S over the whol e area. After

application of the etching resist AR the met al i zaﬂllmlmlﬂ m"m"l

structured, in accordance with Figure 5, on the to
underside U  GR(&fl. PF2gdbe 2) of the subistrate S. In tHe éxehplary’ 20
enbodi nent illustrated here, the etching resist ARis renoved agai n by

means of | aser sr.adiati @Rel Mettodofad h@lal od 8 OBﬁe‘“@fC*ErfLO &g&%&’hﬁgsmnd

to the desired conductor pattern_ of e wring layers t

Further det ail §18fMSuckh Pé§8F9§f~F9€t 4R Fﬂ@a*ar caferlatirp 2 dmretxaimde in
DE- A-37 32 249 reBhetun{art esge@pp&geana:o thof mbhe1mehak bgathiQrd aygy Mare

subsequent!ly r e be| own to the surface of ' he
subst?ate Sy It?%m%\é %hfyé'\)tl %Rg 55 FARYSH RGO tRdRRANS are
produced onS boblf shakes oradhetsomshltatleﬁﬂoym hthﬁBQe@tdm&takﬂjdﬂgnrltnj ocess,
sai d conduct tr ' ILh the region t we WO
teeth Z toward(e'%lﬁe O%%Sr ge O%Bq%ueCts {Eé%nl'gellél The" éepépatll% jltl r‘ltel"el'

i |lustrated i nUPFgurEes seediensnlof t bhei smwﬂglmm:tdm layegur fMre is

metal i zation | ayeheM Wivhp abﬁnceadmé Osrur,:1 a6£é<%f3% ek Bgt%g"ﬁem?% lization

| ayer M at the end. |In_actual owever, e hetal 1 zatio "l ayer M
extends across®:  theTREbBEELPE @Wiﬁb‘ﬁ%dah&' @b@ma'in otharacterized After

the wiringid ayens tieve heen becnedgi neddigst (ARRNNES Qpbhiiegd B¢ thg top
side O and undgi groééposmtlon of tin or tin-lead.
7. The method as claimed in one of the preceding

claims, characterized in that the metalization layer
(M) is removed mechanically in the end region of the

15 teeth (Z).

8. The method as claimed in claim 7, characterized
in that the metalization layer (M)} is removed in the
end region of the teeth (Z) by the teeth (Z) being
ground down.

20 9. The method as claimed in claim 7, characterized
in that the metalization layer (M) is removed in the
end region of the teeth (2Z) by the teeth (Z) being cut
off.

10. An application of the method as claimed in one

25 of claims 3 to 9, in the production of a polymer stud
grid array (PSGA) with a chip arranged on the top side
of the substrate (S} using wire bonding technology or
using flip-chip technology.
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éﬁ 97 P 2215 - 8a - (of. Figure 2) of the substrate S, the

teeth Z are renoved by grinding _ GR 97 P 2215 9

or by cutting. In accordance with Figure 6, cross connections Q which
are electrical £ Phshl a2&d from one anot her are produced as a result of
this in the end region of the fornmer gaps between teeth. 5

Figure 7 showsppsgtgerVvi ew of the substrate S wi th conductor tracks L,
cross connections Q and with the al ready nentioned studs H arranged
over the area on the underside U A chip Cis applied to the top side O

of the substratietfodcopbact ppedngin@des Wdtris@id whiddnductive cross
connections between two wiring layers on a substrate

In the case of a three-dimensional, injection molded
substrate (S), teeth (Z) are concomitantly formed
during the injection-molding process in the outer edge
region and/or in the region of a cutout. After the
application of a metalization layer (M) to the
substrate (S), extremely finely structured electrically
conductive cross connections are produced by the
removal of the metalization layer (M) in the region of
the teeth, in particular after the teeth (Z) have been
ground down or cut off.



10 either using the mﬁre-boﬁding t echnol ogy wi th bondi ng wires B as

idkustrated on the left or using the flip- chip technology with
connections A as illustrated .on the right. In the case of wre-bonding
t echnol ogy, the chip Cis joined to the top side O of the substrate S
15 by neans of an adhesive |ayer K J/g Figure 7 clearly shows

t hat the individual connections of th hip C are electrically

conductively connected to assigned studs H via conductor tracks L on
the top side O via cross connections QFIGHF ends and 20 via conductor
tracks L on the underside U A sol derabl'e end surface Eis applied to
t he undersi de of the nmetal i zed studs H, said end surface being formed
for exanpl e by a layer seq The

structure illustrated in Flgu e rid array, which
i s designated al together 'h pol yner stud
grid arrays are revealled in VE>A-96 09646 for exanple. I n
the case of the polyner stjud grid arrays ff$r1 Figure 7

the external dinensions 3

e apprOX|nater

t he sane size. Consequently, g IS ol ved which is
usually referred to as a chip scal e package. It can also clearly be
di scerned that the cross connections Q at the ends, being structured
extrenely 35 finely, enable the entire polynmer stud grid array PSGA to
be configured extrenely conpactly, and thus nmake a crucial contribution
to the realization of the chip F|G2
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scal e package. ) GR 97 P 2215 PCT/ EP98/ 05251 Repl acenent

Page 10 Patent C ains 1. A nethod for producing electrically
conductive cross connections (Q between two wiring |layers on the 5
top side (O and the underside (U of a substrate (9), havi ng t he
foll ow ng steps: a) production of th bstrate (S) from an
electrically I nsulating plastic by injection nolding, a plurality
of integral teeth (Z) being concomtantl orred 10 during the
i njection-nolding process in the outer end region of the substrate
(S) and/or in the region of a cutout (A) in the substrate (S), said
teeth bei ng arranged at _a di stance fromone anot her and
extendi ng between the t id ) ang si de (U); b)
whol e- area application of - M
48
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bet ween t he

to the substrate (S); c) renoval of the T&Eﬂ-‘f‘(ﬁ@lﬁfﬂnsmﬁy‘ef (M at |east
in® the regions adjoining the desired 20 and in
the end region of the teeth (Z) in such a wg Jduce Cross
RV\& > el ectricall bne anot her
CT/ERPR{$o1RA . 2. Th s d in claint,
characterized 25 in that, in step a), teet (Z) are forned after the
t he substrate

manner of a waReppaoéméet dBege2 t he injection nDIdlng

(9). 3.

characterized

and i n that

FXT{Aﬁg?g?%ngeﬁsgflg 1’%%%‘7 %?r%cgtl?%@%énet&}?dch% t}H'lSr anged
over the area oasehe lmdepiudellt:ﬂ) of ohethmmistdist rahd ( lesrterical

concom fantly fghgpdodur i B¢, U oleBla®ell Ofh MRhdl gy Al S ca]n&ﬂenss%mlate

cati the netalization Tayer

ter the
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The nmethod as chpéfpdThe Huding heupseeedieffction Chal BimeRamadaiyzed in
t hat the netallzgtlon | a
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rtakeny%nr guides and snap-connections while the
metalization layer, in addition to the wiring and
connection function, also serves as electromagnetic
shielding and provides for good heat dissipation. In
order to produce electrically conductive Cross
connections between two wiring installations on each of
the opposite surfaces of the injection-molded parts,
corresponding plated-through holes are produced as
early as during the injection-molding process. The
inner walls of these plated-through holes are then
likewise <coated with a metal layer during the
metalization of the injection-molded parts. Further
details relating to the production of three-dimensional
injection-molded parts with integrated conductor runs
are revealed for example in DE-A-37 32 249 or EP-A-
0 361 192,

According to a variant of MID technology which
is disclosed in EP-A-0 645 953, a substrate is produced
by injection molding and provided with a well and then
a first conductor plane, a dielectric layer and a
second conductor plane are successively produced on
said substrate, whereupon an electronic component is
incorporated in the well, the connections of the
component are electrically conductively connected to
assigned connection areas on the substrate, preferably
by bonding, and then an encapsulation is formed for the
component by the well being filled with plastic. A
compact, thin structure with a high wiring density is
produced. The recessed mounting and encapsulation of
components in wells of the injection-molded substrate
not only results in a thickness reduction but also

AMENDED SHEET
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GR 97 P 2215 PCT/EP98/ 05251 (M is applied to the substrate (S) by
el ectrol ess- and el ectrodeposition of copper.

GR 97 P 2215
PCT/EP98/05251

attains optimum protection of the component and the
connection wiring thereof.
WO-A-96 096 46 has disclosed a so—-called

polymer stud grid array (PSGA), which combines the
5 advantages of a ball
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Patent Claims _

1. A method for producing electrically conductive

cross connections (Q) between two wiring layers on the

top side (0O) and the underside (U} of a substrate (S),

having the following steps:

a) production of the substrate (S) from an electrically
insulating plastic by injection molding, a plurality
of integral teeth (Z} being concomitantly formed
during the injection-molding process in the outer
end region of the substrate (S) and/or in the region
of a cutout (A) in the substrate (S}, said teeth
being arranged at a distance from one another and
extending between the top side (0O) and the underside
(U);

b) whole-area application of a metalization layer (M)
to the substrate (S);

c) removal of the metalization layer (M) at least in
the regions adjoining the desired conductor pattern
and in the end region of the teeth ({(Z) in such a way
as to produce <cross connections (Q} which are
electrically insulated from one another between the
teeth (Z2).

2. The method as claimed in claiml, characterized

in that, in step a), teeth (Z) are formed after the

manner of a wave profile during the injection molding-

of the substrate (S).

3. The method as claimed in <c¢laim 1 or 2,
characterized in that in step a), polymer studs (H)
which are arranged over the area on the underside (U)
of the substrate (S} are concomitantly formed during
the injection molding of said substrate, and in that,
after the application of the metalization layer (M), a
solderable end surface (E} 1is applied to the polymer
studs (H). ’

4. The method as claimed in one of the preceding
claims, characterized in that the metalization layer

—_—
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(M) is applied to the substrate (

S} by electroless- and
electrodeposition of copper.

REPLACEMENT SHEET

08 FEB 2000

AMENDED SHEET -



