Mul tilayer Printed Board Technical Field The present invention relates to
a nultilayer printed board to be provided with electronic conponents.
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The present invention relates to a multilayer printed board to be provided with electronic
components.

State of the Art

The increasing demand for electronic devices, greater function demands, miniaturization
of components, which is closely linked to the further development in the component
sector, and the demand for greater reliability have led to a wide spectrum of printed
boards.

Particularly important for this is the printed board’s dimensional stability (constant
dimensions) if the board is exposed to thermal shock stress. The expansion coefficient o
is considered as the criterium for the dimensional stability in dependence on
temperature. For FR quality (fiber glass fabric/epoxy resin) printed board substrates, the
expansion coefficient is 16-18 ppm/K. The expansion coefficient for Sl chips is 3 ppm/K.
Thus it is impossible to mount semiconductor chips directly on printed boards without
additional aids (e.g. underfilling) and further development of printed boards for future
system integration is therefore very restricted. In view of this situation, the structure of
molded laminated materials must be modified in such a manner that their expansion
coefficient corresponds approximately to the expansion coefficient of silicon.

Employed as a carrier material for molded laminated materials are paper and glass silk
fabric, more rarely glass silk mats, nonwoven glass fiber and quartz-fiber-based fabric
as well as aramide-fiber-based fabrics. The most common binder is an epoxy resin. If
there is thermal shock stress during mounting or during operation, differences in the
thermal longitudinal expansion coefficients of materials lead to thermally induced
mechanical tensions in the circuit carrier as well as at the points of connection and at the



Thus it is inpossible to mount sem conductor chips directly on printed
boards without additional aids (e.g. underfilling) and further devel opnent
af printed boards for future systemintegration is therefore very
restri ew of this situation, .the structure of nolded |am nated
nater|ﬁ¢ﬁeﬁggﬁné modi fied in such a manner that their expansi on
coefficient corresponds approximately to the expansi on coefficient of
silicon. Enployed as a carrier material for nolded |am nated nmaterials are
paper and | ass sil k nonwoven gl ass
ﬁlﬁ ¢

ely,
Paner Bnlthlianden Waicaaudo falpc 1A phist Ok SontashapRIn exEsmE peeas 1

f abri cgreakBén BBRtaccOMMON binder is an epoxy resin. If there is thernal
shock stress during nmounting or during operation, differences in the
thermal |ongitudinal expansion coefficients of materials lead to thernally

I nd . i cal t r a

o < BEAARARY f 1 b el bR Ao B SRR doclBifle S o

| ead t@pég ne@me [aks FaIRic’ad fHeShe RS forthted bBXISBURARERIth %areﬁr eaks in
cont act ypi ca exanples of this problemare the differences int

ex pansslbepra:@l@lpmremethelnyMﬁ) cappayentashegl sdderings the diference betsweemdher i al

corponshBECRER R barbhis 3 Fuaclion e SRRV rard B HBtdiemafoac

expansiooeatf the ghetallization of tHe igsleson i n the epoxy r eS| n glass fabric can
lead to tears in the netallization of the holes.
In order to overcome this problem, the expansion coefficients of the connection
components have to be matched. Possible methods in use relating to fatigue at the
points of contact are elastic connection component elements and underfilling bare chip
structures.

The first possibility is not feasible with two-dimensional connections and the second
possibility is an additional complicated process step.

Moreover, the integration of micronic function structures in multilayer printed boards is
very expensive and complicated to realize.

Description of the Invention

The object is to provide a multilayer printed board which has greater dimensional
stability, as a result of which the connections to the electric components should be
exposed to less thermal expansion stress.

The solution is set forth in claim 1. Advantageous further improvements of the present
invention are the subject matter of the subclaims.

In order to master the problem, a printed board having greater dimensional stability is
proposed which not only eliminates the basic drawbacks of the previous method of
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Especially suited is glass, particularly in the form of a thin glass film. Such type suited

thin glass films can be obtained, for example, from the German firm DESAG under the
item number AF45 and D263. Such type thin glass films are, in particular, borosilicate

glass layers having a typical layer thickness of between 30 um and 1.1mm. Preferably
suited for the aforementioned purpose, however, are thin glass films with thicknesses

between 50 and 500um.

Other layer materials, such as glass composite materials or semiconductor materials,
preferably the materials of which the components themselves are made, for example S,
can of course also be used.

Brief Description of the Invention
The present invention is made more apparent by way of example in the following using a
preferred embodiment with reference to the accompanying drawing without the intention

of limiting the overall inventive idea.

Fig. 1 shows a cross section of a multilayer arrangement.

Ways to Carry Out the Invention, Commercial Applicability
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The following values were determined for the expansion coefficients o

-0 (from 40/°Cto Tg) 6.2 ppm/°C
-0z (from Tqto 195°C) 4.3 ppm/°C
-0z (from 40°C to 195°C) 5.3 ppm/°C



3 PCT/ EPOO/ 13121 4 By neans of pressing, a lamnate is produced froma 100m
thick glass film (1) together wth a special epoxy-resin-based resin
formula (2) and a 18mthick copper foil (3). The I|aninate has an overall
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copper layer 5 PCT/EPOO 1 3121 6

1 glass film
2 resin layer

3 copper layer



VWhat Is Cainmed Is: 1 . Anultilayer printed board to be provided with
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2. The multilayer printed board according to claim 1,
wherein said layer is a glass layer or a layer having a glass content, which is
intimately bonded to other layer materials.

3. The multilayer printed board according to claim 1 or 2,
wherein said layer is a thin glass film.

4. The multilayer printed board according to one of the claims 1 to 3,

wherein said layer has a thickness of between 30 and 1100um.

5. The multilayer printed board according to claim 4,

wherein said layer is between 50 and 500um thick.

6. A multilayer printed board according to one of the claims 2 to 5,
wherein said glass layer is a borosilicate glass layer.

7. The multilayer printed board according to one of the claims 2 to 6,
wherein said other layer materials are thermoplastic or duroplastic materials, metals
or electrically conducting or electrically nonconducting plastics.



6 PCT/ EPOO/ 13121 7 8. The multilayer printed board according to one of the
clains 1 to 7, wherein said layer is disposed inside or as external |ayer
of Said nultilayer printed board. 9. The nultilayer printed board ]
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appl i catiboard. printable, physicallly coatable, chemcally coatable,
roll-to-roll processable and/or thermally noldable. 7
9. The multilayer printed board according to one of the claims 1 to 8,
wherein said intimate bonding of the single layers of which said multilayer printed

board is composed occurs by means of pressing to a molded laminated material.

10. The multilayer printed board according to one of the claims 1 to 9,
wherein said layer can be utilized as a reinforcement material for laminates and
prepregs and/or as an external layer in combination with thermoplastic or duroplastic
polymers.

11. The multilayer printed board according to one of the claims 1 to 10,
wherein said layer is perforable, porous, structurable for optical applications,
printable, physicallly coatable, chemically coatable, roll-to-roll processable and/or
thermally moldable.



