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LAM NATES FOR PRI NTED Cl RCU TS USI NG.-UNI DI RECTI ONAL GLASS FABRI C The
present invention relates to |amnates for printed circuits, in
particular sheets of glass- reinforced resin (GRR conprising
uni directional glass fabric transfornmed into sheets by neans of
| npregnati omo®%s/n9sed th still not entirely hardened epoxy r egympdrdsézPr €g
B- stage) which, when placed on top of each other in a crossed arrangenent
and after pressing and baking of the resin, are transfornmed into a | am nate
mai nly used as a substrate for a printed circuit (PWB). 10
Background of the |nvent|on The dlelectrlc | ami nat es used |n t he
constructi on okpHRER SHIERDB Bl ST NGy R MAE fabric
and epoxy re3|¢hA§§]QP§g§§|natlon of glass and resin gives rise to a 15
structural materi a whi ch fully satisfies the characteristics
required by t he w de range of applications in the electronic
conponents market . cont i nuous rovenen to | ass-
reinforced resin | am na¥ Ssept Fe FRYERTIOR oiﬁngP‘E% t%e Lininates %of

printed circuits, in particular sheets of glass-

reinforced resin (GRR) comprising unidirectional glass
fabric transformed into sheets by means of impregnatiocn
5 with still not entirely hardened epoxy resin (pre-preg
B-stage) which, when placed on top of each other in a
crossed arrangement and after pressing and baking of the
resin, are transformed into a laminate mainly used as a
substrate for a printed circuit (PWB).
10 Background of the invention
The dielectric laminates used in the construction
of printed circuits'(PWB) are mainly made using glass
fabric and epoxy resin. . '
The combination of glass and resin gives rise to a
15 structural material which fully satisfies the
characteristics required by the wide range of
applications in the electronic components market.
However, continuous improvements to glass-
reinforced resin laminates are required owing to the
20 technological evolution which is marked in particular by
the miniaturisation of electronic devices and the
smaller thickness and greater concentration of copper
tracks on printed circuits.
In particular, at the present time, improvements to
25 the following characteristics of laminates are required:
surface, surface roughness and waviness, dimensional
stability, evenness and perforability.

The standard glass fabric normally used for sheets



20 technol ogi cal evolution which is marked in particular by the

m ni.aturisation of electronic devices and the smaller thickness and greater
concentration of copper tracks on printed circuits. In particular, at the
present tinme, inprovenents to 25 the foll ow ng characteristics of

| am nates are required: surface, surface roughness and wavi ness,

di nensi onalwebsysdsl ty, evenness and perforability. The st pggRbeosdesss
fabri.c normally used for sheets WO 98/ 19506

PCT/ EP97/ 05602 2 is starting to show the first signs of poor adaptability
to the qualitative inprovenents requir2d by the market. The el ectronics

mar ket , nor ecierstarsiagsto ustabt ahieo fdape sidis uf dicawt adhptabikayes in the

cost of the 5 roduct. which _has now becone.a ss-nroduced article.
Consequent | y &1 Ith’[%hglslggﬁﬂftﬁ‘ﬁeoﬁ'g'pﬁ/ﬁ?'ﬁﬂe'ft:fdirc?glul’ﬁeg%’érﬂiané‘a Aher of
constructing PV\B TheetledirtnilkeC maRkebat héPsdvesS. is also unable to °

cope with substantial increases in the cost of the
5 product, which has now bécome a mass-produced article.
Consequently all those solutions which radically alter
the manner of constructing PWB sheets have become
unattractive. .
Some original methods for the solution of the
10 problems have been proposed as an alternative to the
application of glass fabric as a base for the
construction of 1laminates, but all of them have some
basic drawbacks.
The patent EP 0.478.051 describes a method for the
"~ 15 continuous manufactui'e of a flat layer constructed with
the deposition, in alternate 0°/90° diredtions, of only
resin-impregnated fibres.
The system has techni:cal aspects which are not
particularly positive, seeing that the the fibres must
20 be kept tightly tensioned for the entire duration of the
process and the apparatus is particixlarly unproductive
and very complex and involves the use of complex and
costly machinery.
The patent EP 93 01919 also describes a method for
25 the manufacture of laminates formed by the joining and
‘continuous moulding of fibres preimpregnated with resin;
however, the system, as in all the systems which propos'e
the sole use of preimpregnated yarns, has the drawback
that it does not allow good moulding pressures,
30 resulting in the trapping of microscopic voids inside

the printed sheets, with a consequent deterioration in



Sonme original nethods for the solution of the 10 probl ens have
been proposed as an alternative to the application of glass fabric as
a base for the construction of |amnates, but all of them have some
basi ¢ drawbacks. The patent EP 0.478.051 describes a nethod for the 15
conti-nuous manufacture of a flat |ayer constructed with the deposition, in
al ternate OWO®8A9s@[err] directions, of only resin-inpregrermeorosésees. The
system has technical aspects which are not particularly positive, seeing
that the the fibres nust 20 be kept tightly tensioned for the entire
duration of the process and the appara8us is particularly unproductive and
very conpl ex el ielecitrésal hechmmcgeristidssx dfurtbest | probliémsierof The
patent EP 93 919 al. so _describes th faor_ 25 1 manuf act ur e of
o nat 66 1 or RO RERaOR o ot Eoht T Hhof B RLT SRR LoP Ao e

pr ei npr egnat edetdrininedsi fromioveEheer ;appearsysd ergf afliawsal Aldfe syt ens whi ch

propose the sple use of preinpregnated yarns, has the drawback that it
does not alfhamegdsd ‘%ﬂ\?llgpﬁb phe esof 301ntersechiqnsy | Thene

trappi ngsof nEFFQRFGOPI foredivet,i NSidle cumbersome and requires a
completely new plant design.
Patent application MI96A 000237, £iled on 8
February 1996 in the name of the same applicant,
describes a unidirectional glass fabric (UDF) produced
10 with a continuous yarn which is twisted, has a low
number of twists or 2zero twisting turns, with different
gramme weights and interlaced with thin glass yarns by
way of a binding. This fabric allows the manufacture of
laminates for printed circuits, which satisfy the
15 requirements of proéressive miniaturisation. In this
patent the use of unidirectional glass fabric for the
manufacture of glass-reinforced resin laminates for
printed circuits is described. However, no details are
given as regards the orientation of the fibres enabling
20 the aforementioned problems to be overcome.
s £ the i ri
It has now been discovered that by arranging the
various layers of unidirectional glass fabric with an
alternating 0®* and 90° orientation in particular
25 relationships, it is possible to obtain glass-reinforced
resin sheets (or laminates) which allow the construction
of printed circuits which satisfy the requirements of
low surface <roughness, dimensional stability and
processability of the laminate.
30 Therefore, the present invention relates to sheets

of glass-reinforced resin composed of undirectional



the printed sheets, with a consequent—detertoratton in WD 98/ 19506
PCT/EP97/ 05602 3 the electrical characterlstlcs Furt her probl ens of

deterioration in the electricalThs eedgy be determined fromthe
appearance of flaws along the f| etely devoid of
I ntersections. The 5 syste cunber sone and

requires woosmgbet el y new pl ant design. Pat ent appl | catpicokroidsép A
000237, filed on 8 February 1996 in the nane of the sane applicant,
describes a unidirectional glass fabric (UDF) produced 10 with a
continuous vyarn which is twisted, has a |ow nunber of tw sts or zero
twisting turnglasst rfallirﬁ.t:ermdtg:rearm:.mi gbhsinnocus niyarhacetsiot t hst hi n
gl ass yarns b bi nding. This fab al | ows the manuf.acture of

| ami nates for H?ﬁy‘l?‘gbl gﬁ?cﬁi t]rs]"g' \/\N’W%a‘?f %V"ﬂ% 95 ZoTP. JNLSEMBRt s of
progressi ve ncikas witntdiFrerent Ngthiufe PR ML st, NEnteLl ded! Wadipiw@sbi Onal

glass fabric for_ the
with a leno interwoven binding using glass yarns of 5.5

5 to 22 Tex at a spacing of up to 20 cm, characterized in
that the orientation of the fibres in the laminate is
from 50 to 80% of fibres at 0° and from 50 to 20% of
fibres at 90°.

The present invention also relates to a method for

10 the manufacture of said sheets.

The present invention further relates to the use of
said sheets or.laminates as a dielectric support in the
construction of printed circuits.

- The present invention includes printed circuits

15 comprising dielectrié laminates according to the present
invention, in particular the printed circuits used in
high-frequency technology.

The invention will now be described in greater
detail, also by means of the figures in which:

20 Figure 1 shows in schematic form an axonometric
view of a wunidirectional fabric used in the present
invention;

Figure 2 shows in schematic form an axonometric and
profile view of a conventicnal glass fabric;

25 Figure 3 shows in schematic form an axonometric and
profile view of a unidirectional fabric used in the
present invention.

D iled d inti f the i £

In the unidirectional fabric used according to the

30 present invention, interlacing warpwise is obtained

using glass yarns of 5.5 to 22 Tex.

THIS SHEET HAS BEEN |
REPLACED




manuf acture of glass-reinforced resin lam nates for printed circuits is
descri bed. However, no details are given as regards the orientation of the
fi bres enabling 20 t he af orenenti oned problens to be overcone. Summary
of the invention It has now been di scovered that by arranging the various

| ayers of unidirectional glass fabric with an alternating Oferr] and
90[ err] orweps/Bsoson in particular 25 rel ati onshi ps, petmbsoggssi bl e
to obtain glass-reinforced resin sheets (or |am nates) which allow the
construction of printed circuits which satisfy the requirements of | ow

surface roughness, di mensi onal stsability and processability of the
| am nate. 30 The TEws eyefgs 1L0E, PrigsSgHirisVeaiditontd etRé ebotomheet s of
gl ass-reinforced resin conposed  of undlrectlonal_ 4 glass fabric

i mpregnat ed WYBRRS &t AL oyl X4siPlereR e PiRiGducd® WPeh F8BREF nuous
yarn which isthybet 6fhrddas adel OWnRUFDEEedT WMt THY 3R%Rsi W BbiRg

alternately located on the first weft on the upper
5 right-hand side and on the second weft on the bottom
left-hand side, resulting in a binding well known to
textile experts by the name of "leno interwovepn". With
insertion of the binding yarns which will be referred to
as "interlacings", stabilisation of the bhottom yarns is

10 obtained, which allows handling of the unidirectional .
fabric without slipping of the yarns which could give
rise to overtensioning and very severe distortion during
the subsequent impregnation phase. The vyarns thus
remain perfectly aligned with one another and uniformly

15 tensioned, thus ' avoiding becoming displaced,
superimposed or bunched together under the moulding
pressures occﬁrring in the standard technological
process used nowadays and resulting in a uniform
resin/glass ratio in the mass of the laminate.

20 Preferably the ratio by weight of the yarn arranged
warpwise should be at least 90% of the total weight of
the fabric.

The interlacings may be arranged at a maximum
distance from one another of 20 cm, preferably at a

25 distance of between 10 and 15 cm and a number of wefts
up to 8 per cm.

The yarn which forms the fabric is formed Dby
conventional filaments, preferably with a diameter of
between 5 and 13 microns.

30 In a preferred embodiment, the yarn has a Tex value

of between 22 and 136.



turns with different gramme weights, interlaced warpwi se with a | eno

I nt erwoven bi ndi ng using glass yarns of 5.5 5 to 22 Tex at a spacing of
up to 20 cm characterized in that the orientation of the fibres in the
lam nate is from50 to 80% of fibres at O[err] and from50 to 20% of fibres
at 90[err]. The present invention also relates to a nethod for 10 = the

manuf act ur e wHogwiseb sheets. The present invention further perabensé® the
use of said sheets or lamnates as a dielectric support in the construction
of printed circuits. The present invention includes printed circuits 15
conprising dielectric | am nates accordigg to the present invention, in

particul ar the prind egagkiewds1 s geetriddN ebsdurdsy eaviBabesy a The
i nvention will now be described’in greater detail, also by neans of the
figures in whiepidixectional fabyice withshawvarpn havidgat? c vatsemeh
axonomet i ¢ vi £gpaferd 411 fid SEld Oflesedlblp YpCHekD £E REASSREC Tyenti on:
gure 2 shows In schematic forman axononetric and profile view of a

conventi onal gvabse fabrbetween 11 and 34, preferably 22 Tex, and the

5 interlacings with a value of between 35 and 22,

preferably 11 Tex.

In the sheets for printed circuits, the arrangement
of the fibres must be such as to satisfy the qimensional
stability and evenness requirements (bow and twist).

10 The ideal ratio for orientation of the fibres in

the laminate varies from 50-80% of fibres at 0° to 50-

20% at 90°.

This ratio is obtained by arranging the pre-preg
layers so that they are crossed at 0° and 90°:

15 Alternation. of. the layers can be obtained by
different ways:

- 1 layer at 0® with 1 at 90° over the entire
thickness required;

- 2 layers at 0* with 2 at 90° over the entire

20 ' thickness required; .

- 2 layers at 0° on the outside with layers at 90° on
the inside until the required thickness is
achieved.

It has been established that the greatest overall

25 stability is obtained with alternation of a number of
layers which forms a sandwich structure.

During use of the pre-preg sheet as the bonding
element in "masslams" it must be considered alternating
the arrangement of the prep-preg sheet so that there is

30 one at 0°®* and one at 90°.

According to the present invention, the sheets are



25 Figure 3 shows in schematic form an axononetric and profile view
of a-unidirectional fabric used in the present invention. Detailed
descrirption of the invention In the unidirectional fabric used according to

t he 30 present invention, interlacing warpw se is obtained using
glass yarns of 5.5 to 22 Tex. WD 98/ 19506

PCT/ EP97/ O50@Q98#19508c two yarns lie, in pairs, next to the petipoygsns and
are not visible on the fabric. 1In the fabric these yarns are interlaced

with the wefts, being alternately |ocated on the first weft on the upper 5
ri ght-hand side and on the second weft @n the bottom | eft-hand side,
resulting in amtmuthqnyrwélusxnnnnommsntennalepmpqaerssby the nane of "leno

as "interlasings” . WRaoFPHER: g0 tBho Bt SAPpaPREL R 1grerafifd nea™
whi ch al | ows heewiiinyg ofhd hesame di weehi Ofalrther possibilities and
advantages. The standard resin system (FR4-FRS5) used
5 for impregnation of the fabrics is a system containing
90% of epoxy resin of varying molecular weight, plus
hardener and accelerating agent. The molecular weight
of the resin is such that the resin is unable to wet the
glass fabric; in this case the resin is diluted with
10 solvents which lower its viscosity. UDF fabrics are
much less interwoven than standard fabrics, such that
the glass vyarns are more open and consequently more
easily wettable, and this results in the near absence of
pockets or voids of air or solvent. It is thus possible
15 to use more vi_scous' resin systems with a considerable
saving in solvent and energy used for evaporation of the
solvent which must be completely removed from the
impregnated fabric.

Moreover, this more easy wetting capability results

20 in the possibility of using hot-melt resin systems which
make use of the principle of lowering the viscosity of
the resin system by means of heating. By avoiding the
use of solvent, costly plants _fof dealing with the
problem of a reduction in the harmful emissions released

25 in the environment are no longer required.

The PWB sheets obtained with use of UDF fabrics
result in a technological improvement in all the
parameters which characterize the glass-reinforced resin
sheets in the categories where the fabric is the main

30 basic element.

The surface roughness and waviness of the sheets



fabric w thout slipping of the yarns which could give rise to
overtensioning and very severe distortion during the subsequent

| npregnati on phase. The vyarns thus remain perfectly aligned with one
another and uniformy 15 t ensi oned, t hus avoi di ng becom ng

di spl aced, superinposed or bunched together under the moul di ng pressures
occurring wW9s/fokus standard technol ogi cal process usedrPCHERIIA5662 and
resulting in a uniformresin/glass ratio in the mass of the |lam nate. 20
Preferably the ratio by weight of the yarn arranged warpw se shoul d be at

| east 90% of the total weight of the faBric. The interlacings my be
arranged at a gEBXiREledhcpidamgethe ostrouetmroblfethef uddeciyinw adbribly at a

20 St ancegth, DELURED, Luad 10,50 Fled WIS, UL UF, 10 D
preferably w t fignet anahsér ObsbainteeBebt tbk 1pefi emonshas30a profileln a
preferred enbodi nent, the yarn has a Tex val ue of between 22 and ﬁ36.
which cannot be less than the current values of 3 u. The
5 UDF fabric (see Figure 3) has a markedly more linear
profile which allows the surface of the sheet to be
reduced below the value of 2 u. With this wvalue, the
thickness of the copper, which will subsequently be the
track of the printed circuit, may be reduced to below
10 the value of 18 n, as has already been necessary in the
sector of high-frequency applications.

It will alsc be possible to perform direct
application of thin copper tracks with economic and
ecological advantages owing to the saving in copper and

15 elimination of the 'etching operation which is performed
with toxic acids.

The dimensional stability <50 ppm on the X and Yy
axes is a consequence of the perfect alignment of the
yarns and the extremely easy possibility of obtaining

20 high percentages for the glass content.

The pefforability of the laminate improves by 50%
with regard to the duration of the tips used and the
significant reduction in deviation of the hole. These
two factors are negatively influenced by the lack of

25 homogeneity of the resin/glass ratio existing in the
sheets constructed using standard fabrics on account of
the high number of intersections of yarns of large
relative diameter (double that of UDF fabric).

The copper laid on the surface of the first layer

30 of impregnated fabric, which is hardened and, when

processing has been completed, forms the track of the



WD 98/ 19506 PCT/ EP97/ 05602 6 A
particularly preferred enbodi nent envisages a unidirectional fabric with a
war p-havi ng a val ue of between 22 and 136, preferably 74 Tex, the weft wth
a value of between 11 and 34, preferably 22 Tex, and the 5 I.nterl aci ngs
with -a value of between 5 and 22, preferably 11 Tex. In the sheets
for printedvodgr®ssst S, the arrangenent of the fibres nust per/Eevses to
satisfy the dinensional stability and evenness requirenents (bow and
twst). 10 The ideal ratio for orientation of the fibres in the

| am nate varies from50-80% of fibres at O[err] to 50- 20% at 90[err]. This

ratio i s obt ?fme@/ aé{,_admltr)g s pr eepcahidedy erén soithatamheyttwe crossed
at O[err] 90[err]: 15 Alternation_ of the ﬁg can be

obt ai ned by Hreelafitiegof the upderiyipg fabryce iR RFF cylax. go[err]
over the engidesiDifddi@SSof €g¥hé£diwhich project broken from the

fabric constitute a "disturbance" which causes thinning

5 and separation of the track, resulting in the rejection
of material. This phenomenon, which is particularly
dangerous, is markedly reduced on the surface of UDF
fabrics owing to the presence of fewer yarn
intersections which are the main cause of breakage of

i0 the glass-yarn filaments during the critical phase of
weaving.

The warpiﬁg of the sheets, caused by the tensions
which are generated in a standard fabric with many
intersections of yarns and wefts and which are produced

15 with control of .the. distortion which only occasionally
is less than 1.5%, diminishes substantially with the use
of UDF fabrics owing to their very loose structure
unaffected by distortion phenomena.

The glass-reinforced resin sheets according to the

20 present invention are suitable for use in the production
of printed circuits with high technological
characteristics. '

on the other hand, the use of UDF fabric with
composite manufacturing technology may be applied in

25 other industrial sectors such as the aeronautical and
naval industries, for the elimination of "flaw"
phenomena which are commonly encountered in the

composite using unidirectional (UD) tape.



- 2 layers at Of[err] _with 2 at 90ferr}- over the entire 20
t hi ekness required; - 2 layers at O[err] on the outside with |ayers at
90 .on the inside until mhsheaﬂaeﬁmﬁ aceq h| ckness is achieved. It has

been established that the gre stability is obtained with
alternation of a nunber of Ia

ns a sandwi ch structure. During
use of the wo®smesegy sheet as ondlng el ement in "nassipermpordsspzust be

considered alternating the_arrangenent of the prep-preg sheet so that there
is 30  one at O[err] and one at 90[e6%]. According to the present

I nventi on, tgé_as,ﬁﬁ;t S are WO 98/ 195 :

PCT/ EP97/ 056 nuf act ured using conventi onal procedures. The resin used
for the inpregnation operations renmains the sane wth further :
possibilities and advantages. The standard resin system (FR4-FR5) used

5 1. Glass-reinforced resin sheets consisting of
unidirectional glass fabric produced with continuous
yarn which is twisted, has a low number of twists or
zero twisting turns with different gramme weights,
interlaced warpwise with a leno interwoven binding using

10 glass yarns of 5.5 to 22 Tex at a spacing of up to 20
cm, characterized in that the orientation of the fibres
in the laminate consists of 50 to 80% of fibres at 0°
and 50 to 20% of fibres at 90°.

2. Sheets according to Claim 1, wherein the resin is

15 of the epoxy type and comprises hardeners and
accelerating agents.

3. Sheets according to Claim 1 or 2, wherein the
laminate consists of layers of glass fabric oriented at
0° alternated with layers of glass fabric oriented at

20 90° singly over the entire thickness required.

4. Sheets according to Claim 1 or 2, wherein the
laminate consists of layers of glass fabric oriented at
0° alternated with layers of glass fabric oriented at
90° in pairs over the entire thickness required.

25 5. Sheets according to Claim 1 or 2, wherein the
laminate consists of two external layers of glass fabric
oriented at 0° and internal layers of glass fabric

oriented at 90°.

6. Sheets according to Claims 1 to S5, wherein the
30 layers are arranged alternately so as to obtain a
sandwich structure. ' .
THIS SHIEET HAS BEEN
REPLACED

* C L M s *



5 for inpregnation of the fabrics is a system contai ning 90% of epoxy
resin of varying nol ecul ar weight, plus hardener and accel erati ng agent.
The molecul ar weight of the resin is such that the resin is unable to wet
the glass fabric; inthis case the resinis diluted with 10 sol vent s
which lower its viscosity. UDF fabrics are nuch | ess interwoven than
standard fabgigagnespgich that the glass yarns are nore open gidygponggguent |y
nore easily wettable, and this results in the near absence of pockets or
voids of air or solvent. It is thus possible 15 to use nore viscous
resin systens with a considerable saving 1p solvent and energy used for

evaporation of tie sqineert WMicoraiHgt te srfPlakel ¥ M erayAs fr ogbt he,

| npregnated fabric. Moreover, this nore easy wetting capability results 20
in the possi bi | i ¥iexgin $iheg PRErPRed t Sheals anpsianrangRcAlRaRRARRY &t t he
principle of |owgrifg dg*e viscosity of the resin system by neans of

heat i ng. By avoi ding the use of solvent, costly plants for dealing with
the probl em of a8+ edifteieds iaccolmdihar rtioul aryri 9seonstf r ELadmed 25t0 7%.n t he

envi ronment 5are o) dithe” SR rolginbdP HNGRES PRAS FGh W th use of LDF

fabrics .
9. Sheets according to any one of Claims 1 to 8,

wherein the dimensional stability is less than 50 ppm.
10. Sheets according to any one of Claims 1 to 9,
wherein in the unidirectional glass fabric the ratio by
10 weight of yarn arranged warpwise is at least 90% of the
total weight of the fabric. )
11. Sheets according to any one of Claims 1 to 10,
wherein the wundirectional glass fabric consists of
filaments with a diameter of between 5 and 13 microns.
15 12. Sheets according to any one of Claims 1 to 11,
wherein in the unidirectional glass fabric the yarn has
a Tex value of between 22 and 136.
13. Glass sheets according to any one of_Claims 1 to
12, wherein in the unidirectional glass fabric the warp
20 has a Tex value of between 22 and 13§, the weft a value
of between 11 and 34 Tex, and interlacings a value of
between 5 and 22 Tex.
14. Method for manufacturing glass-reinforced resin
sheets according to Claims 1 to 13, which involves the
25 impregnation of a wunidirectional glass fabric produced
with continuous yarn which is twisted, has a low number
of twists or =zero twisting turns, having different
gramme weights and interlaced warpwise with a leno
interwoven binding using glass yarns of 5.5 to 22 Tex at
30 a spacing of up to 20 cm, and subsequent moulding.

15. Method according to Claim 14, wherein the resin

* [ L M S *



result in a technol ogical inprovenent in all the paraneters which
characterize the glass-reinforcéd resin sheets 1t the categories where the

fabric is the main 30 basi c %%Q&Hasmgn ﬂilce%ce roughness and wavi ness

of the sheets WD 98/ 19506
PCT/ EP97/ 05602 8 is influenced bymll lm Ji of the underlying fabric.

The standar sygoBnwses (see Figure 2 f the hi ghstrmmssgsz of
i ntersections per cm has a.profile which cannot be |l ess than the current

values of 3 [err]. The 5 UDF fabric (see Figure 3) has a markedly nore
i near profile which allows the surface gf the sheet to be reduced bel ow
the value of 2gly8kbh. con¥idtst BESoud! akoxyt RRshhL ckness of the copper, which
wi || subsequently be the track of the printed circuit, be reduced to -
bel ow 10 t hdByal Hiethad 1 ROrAing asthasChri®adip bedh ﬂ%esﬁ&efeilﬂ t he
sector of hi ghsfLegdrciorRY kiRl ieaBsic! is Pokkorddd by RA1URIAS Bhe tO

perform direct
resin with solvent or using the hot-melt technique.

5 17. Use of the sheets according to Claims 1 to 13 for
the manufacture of printed circuits.
18. Printed circuits comprising dielectric laminates
formed by glass-reinforced regin sheets according to
Claims 1 to 13.

10 19. Printed circuits for high frequencies with copper
tracks of width 1less than 35 pm, comprising glass-
reinforced resin sheets according to Claims 1 to 13.

20. Composite materials obtained with the use of UDF

fabrics devoid of "flaw" phenomena.

R RO A

, THIS SHEET HAS BEER
REPLACED




application of thin copper tracks with’econoric and ecol ogi cal advant ages
owing to the saving in copper and 15 ;. .elimnation of the etching
operation which is perforned with toxic acids. The di nensional stability
<50 ppmon the x and y axes is a consequence of the perfect alignment of
the yarns an he extrenmely easy possibility of obtaining 20 hi gh
percent ages f 9?H§“blass content. -The perforability of the hi&%ﬁﬁﬁgn

i nproves by 50% wth regard to the duration of the tips useg an
significant reduction in deviation of the hole. These two factors are
negatively influenced by the | ack of 25 honogeneity of the resin/glass
ratio existing in the sheets constructed using standard fabrics on account
of the high nunber of intersections of yarns of large relative dianeter
(doubl e that of UDF fabric). The copper laid on the surface of the first

| ayer 30 of inpregnated fabric, which is hardened and, when
processi ng has been conpleted, forns t het4¥ ack of the

- PIGURE 1



WD 98/ 19506 PCT/ EP97/ 05602 9
printed circuit, has reproduced on it all the irregularities of the
underlying fabric. In particular, the filaments of glass which project
broken fromthe fabric constitute a "disturbance" which causes thinning 5
and -separation of the track, resulting in the rejection of material. Thi s
phenomenon, wossitgdséi s particul arly dangerous, is markedl y peagipongseen t he
surface of UDF fabrics ow ng to t he presence of f ewer yarn

i ntersections which are the main cause of breakage of 10 t he gl ass-yarn
filaments during the critical phase of weaving. The warping of the sheets,
caused by the tensions which are generated in a standard fabric with many

i ntersections of yarns and wefts and which are produced 15 with control
of the distortion which only occasionally is less than 1.5% di m ni shes
substantially with the use of UDF fabi/gs owing to their very | oose
structure unaffected by distortion phenonena. The gl ass-reinforced resin
sheets according to the 20 present invention are suitable for use in the
producti on

FIGURE 2



of printed circuits W th hi gh technol ogi cal characteristics. On
t he ot her hand, the use of UDF fabric with conposite manufacturing

t echnol ogy may be applied in 25 ot her industrial sectors such as the
aeronautical and naval industries, for the elimnation of "flaw
phenomena which are commonly encountered in the conposite using

uni di recti owsalosfddhy t ape. 10 CLAIMS 5 1. A ass-r eipgfiaipoHekso2 ' €Si n

sheet s consi sting of unidirectional glass fabric inpregnated with
resin, the glass fabric being produced with continuous yarn which is

twi sted, has a | ow nunber of twi sts or zero twisting turns with different
grame weights, interlaced warpwi se with a | eno i nterwoven bi ndi ng using 10
glass yarns of 5.5 to 22 Tex at a spacimkfg up to 20 cm characterized in
that the orientation of the fibres in the lamnate consists of 50 to 80% of
fibres at O[err]

FIGURE 3



and 50 to 20% of fibres at 90[err]. 2. Sheet's accordi ng
wherein the resin is 15 of the epoxy. type and JQ%%#&Q@@ENT'QHEET

har dener s and accel erati ng agents. 3. Sheets according

ar 2, wherein the |lamnate consists of |ayers of glass fab
O[err] alternated with |ayers of glass fabric oriented at PO
singly over the entire thickness requireg. 4. Sheets acto

| @ DJULN1999 at
90[ err]

;
{
to Cdaim 1 |
f
dirmgT—to Clalmi

H

I or 2, wherein the lam nate consists of |ayers of glasf fabric oriented

at Oferr] al tgara*sa exh b i ﬂn@i@gﬁua&fedgba&h f@lsrihq ehieerledsatfadlier being

pairs over the entire thickness reﬂU|re Sheets

Caim 1 or pzed ei%t % hEOREAP

oriented at 9 ding t

according to

gpa c%ﬁgPstﬁyﬁﬁht\ﬁ§ external |ayers of
gl ass fabric rJJee@ 5 %tasO[er %}wa acrl%%e';rerg@ éf%qé gg gééta%éSFQ\%%{'é?%?n

t he

30 | ayers twdrs ﬁﬁmngﬁﬂfeﬁéﬁ@raﬁ&ﬁhd wafights, fifAtepbaeed warsaibski ch

structure.

10

20

25

30

with a leno interwoven binding using glass yarns of 5.5
to 22 Tex at a spacing of up to 20 cm, characterized in
that the orientation of the fibres in the laminate is
from 50 to 80% of fibres at 0° and from 50 to 20% of
fibrgs at 90°.

The present invention also relates to a method for
the manufacture of said sheets. |

The present invention further relates to the use of
said sheets or laminates as a dielectric support in the
construction of printed circuits.

The present invention includes printed circuits
comprising dielectric laminates according to the present
invention, in particular the printed circuits used in
high-frequency technology.

The invention will now be described in greater
detail, also by means of the figures in which:

Figure 1 shows in schematic form an axonometric
view of a unidirectional fabric used in the present
invention;

Figure 2 shows in schematic form an axonometric and
profile view of a conventional glass fabric;

Figure 3 shows. in schematic form an axonometric and
profile view of a unidirectional fabric used in the
present invention.

] iled d iption of t} . £

In the unidirectional fabric used according to the

present invention, Ainterlacing warpwise is obtained

using glass yarns of 5.5 to 22 Tex.

é‘30131,2,\;
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WD 98/ 19506 PCT/ EP97/ 05602 11 7.
Sheets according to any one of Clains -1 to 6, wherein the pre-preg
sheets are arranged alternately at 0 and 90[err]. 8. Sheets aeﬁamggmgnﬂq
any one of Claims 1to 7, 5 wherein the surface roughness”fsz Sy
than 2 [err]m 9. Sheet s accordlng to any one of ClalnF '1 to grelr
the dimensional stability is |ess than 3@ ppm 10. Sheetls acﬂd%dpngpﬁ

one of dai o 9, wherein in the unidirectional glhss fabric the |
ratio by 10 eﬁéﬂ%ﬁ%ﬁt of yarn arranged warpw se is at Ieaﬁt "90% of the
total weight of the fabric. 11. Sheets according to any ope_of (. ains.l-te
10, wherein the undirectional glass fabric consists of filanments with a

di aneter of between 5 and 13 mcrons. 15 12. Sheets according to any
one of Clains.1 to 11, wherein in the unidirectional glass fabric the yarn
has a Tex val ue of between 22 and 136. 13. d ass sheets according to any
one of @ aima.l t Ggleis-wednforced t haesindi r stdeml gonsidtilng ¢ td® warp

20 has a Tex val ue of between 22 and 136, the weft a val ue
unidirectional glass fabric impregnated with resin, the

glass fabric being produced with continuous

varn which is twisted, has a low number of twists or
zero twisting turns with different gramme weights,
interlaced warpwise with a leno interwoven binding using

10 ‘glass yarns of 5.5 to 22 Tex at a spacing of up to 20
cm, characterized in that the orientation of the fibres
in the laminate consists of 50 to 80% of fibres at 0°
and 50 to 20% of fibres at 90°.

2. Sheets according to Claim 1, wherein the resin is

15 of the epoxy type and comprises hardeners and
accelerating agents.

3. Sheets according to Claim ‘1 or 2, wherein the
laminate consists of layers of glass fabric oriented at
0° alternated with layers of glass fabric oriented at

20 90° singly over the entire thickness required.

4. Sheets éccording to Claim 1 or 2, whHerein the
laminate consists of layers of glass fabric oriented at
0° alternated with layers of glass fabric oriented at
90° in pairs over the entire thickness required.

25 5. Sheets according to Claim 1 or 2, wherein the
laminate consists of two external.layers of glass fabric
oriented at 0° and internal layers of glass fabric
oriented at 90°.

6. Sheets according to Claims 1 to 5, wherein the

30 layers are arranged alternately so as to obtain a

sandwich structure,

T



of between 11 and 34 Tex, and interlacings a value of between 5 and 22 Tex.
14. Method for manufacturing glass-reinforced resin sheets: e d

Claims 1 to 13, which involves the 25 i mpregnati on of REFLMLEEEE
gl ass fabric produced with continuous yarn which is tw st §d, a |l ow
nunber of twists or zero twisting turns, having differert grgqm3UhéW@%t:
and interlaced warpwise with a | eno i nterwoven bi ndi ng usiing gl ass yarng df
5.5 to 22 Tex at 30 a spacing of up to 20 cm and subs ent—TOul di ng.
15. Method according to Claim 14, wherein the resin 1P system consi st
of 90% epoxy resin. 16. Method accordinb2 to Caim 1Z~ or 15, wherein.
i npregnation o$Yshemfeensists PorIWy RRPHY TRIMM4 ng the resin with sol vent
or using the hpt-nel hnj ) of .t,he e ac dipg to
A aimsd (o 1558 or Meshed TadiiSratng %%i 2 En0] 24'® SNCELS, ARAEEE 0
circuits conprifprggiia€i®ctsf cthanfapkge is performed by diluting the

resin with solvent or using the hot-melt technique.

5 17. Use of the sheets according to Claims 1 to 13 for
the manufacture of printed circuits.
18. Printed circuits comprising dielectric laminates
formed by glass-reinforced resin sheets according to
Claims 1 to 13. _

10 19. Printed circuits for high fréquencies with copper
tracks of width less than 35 um, comprising gléss—

reinforced resin sheets according to Claims 1 to 13.



formed by glass-reinforced resin sheets according to C ains
hi gh frequencies wth copper track
than :35 [err]m conprising glass- reinforced resin.sheets ac

19.; Printed circuits for

Clains 1 to 13.
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(57) Abstract

A description is provided of laminates for printed circuits using unidirectinal glass fabric produced with continuous yam which is
twisted, has a low number of twists or zero twisting turns with different gramme weights, interlaced warpwise with a leno interwoven
binding using glass yamns of 5.5 to 22 Tex at a spacing of up to 20 cm. The application of these laminates to the manufacture of printed
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