
EP 0.307 157 B1 Description The invention relates to a low stress
encapsulant or sealant comprising a polyester which is capable of forming
the anisotropic phase in the molten state and melt-processable and a
silicone uniformly blended 5  therewith. The invention is directed to use
of the above shown composition comprising the polyester and the silicone
for an encapsulant or sealant to encapsulate or seal various parts of
electric appliances. ( Statement of Prior Arts ) 10    IC's, transistors,
diodes, coils, capacitors, resistors, connectors, LSI's, etc. are sealed
with a synthetic resin in order to maintain their electrical insulating
property, to protect them from an external force and to prevent changes in
their characteristics due to a surrounding atmosphere. Mainly epoxy resins
are employed at present as the synthetic resin for the above-described
purposes, since they are advantageous in that the shrinkage and expansion
thereof in the molding and curing stages are only slight and that, in 15
addition, the cured products thereof are chemically inert so that they
undergo only slight deformation due to temperature or humidity changes and
have only a low hygroscopicity. Recently, however, additional properties
are further demanded because a higher performance is required of the sealed
articles and the service conditions are being changed. In particular, a
demand for reduction in the strain and stress of a resin used for sealing
IC's raises 20  serious problems in accordance with a recent trend toward a
higher degree of integration and a larger size of IC's. It is thus demanded
to minimize demages to the IC's caused by a stress occurring therein. In
the actual use of sealed IC's, meanwhile, it is eagerly demanded that no
stress occurs in not only the sealing compound itself but also the sealed
IC's even when the temperature changes abruptly, since the sealed IC's are
brought into direct contact with a molten solder bath in a surface mounting
technique. However, no 25  sealing compound which satisfies these
requirements has been found yet. (Summary of the Invention) After intensive
investigations made for the purpose of developing a sealing material having
excellent 30  properties by solving the above-described problems, the
inventors found that a melt-processable polyester capable of forming an
anisotropic molten phase (hereinafter referred to as liquid crystal
polyester) had excellent properties such as a low coefficient of linear
expansion, low molding shrinkage and low modulus of elasticity and,
therefore, it might be usable as a quite suitable sealing compound.
However, it was found also that even the liquid crystal polyester was
unsatisfactory for solving the recent problems. After further 35  intensive
investigations, the inventors have found that a sealing compound having a
remarkably reduced stress can be produced by incorporating a silicone in
the liquid crystal polyester. The present invention has been completed on
the basis of this finding. Thus the present invention provides a method of
encapsulating an electronic component comprising injection molding an
encapsulant composition about the electronic component, characterised in
that the 40  composition comprises a melt-processable liquid crystal
polyester and a silicone. The term "liquid crystal polyester" as used
herein refers to a melt-processable polyester having such a property that
when it is molten, the molecular chains thereof are regularly arranged in
parallel. Such an arrangement of the molecules is often called a liquid
crystal state or a nematic phase of a liquid crystal substance. Such a
polymer molecule is generally slender and flat. It has a considerably high
rigidity along 45  the major axis of the molecule. Usually the polymer
molecules have chain-extending bonds which are arranged either coaxially or
in parallel. The properties of the anisotropic molten phase can be examined
by an ordinary polariscopic method using crossed nicols. In particular, the
anisotropic molten phase can be recognised by placing a molten sample on a
Leitz's hot stage of a Leitz's polarizing microscope and observing it at a
magnification of 40 in 50  a nitrogen atmosphere. The polymer is optically
anisotropic. Namely, it transmits light in the examination 



thereof between crossed nicols. When the sample is optically anisotropic,
the polarized light passes through it even in a static state. The
constituent(s) of the polymer capable of forming the above-mentioned
anisotropic molten phase is- (are) selected from the following compounds:
55    (1) one or more of aromatic dicarboxylic acids and alicyclic
dicarboxylic acids, (2) one or more of aromatic diols, alicyclic diols and
aliphatic diols, (3) one or more of aromatic hydroxycarboxylic acids, (4)
one or more of aromatic thiolcarboxylic acids, 2    EP0307157B1 (5) one or
more of aromatic dithiols and aromatic thiolphenols, and (6) one or more of
aromatic hydroxyamines and aromatic diamines. The polymers capable of
forming the anisotropic molten phase are those comprising the following -
combinations: .    s    1) a polyester comprising (1) and (2), II) a
polyester comprising only (3), Ill) a polyester comprising (1), (2) and
(3), IV) a polythiol ester comprising only (4), V) a polythiol ester
comprising (1) and (5), 10    VI) a polythiol ester comprising (1). (4) and
(5), VII) a polyester amide comprising (1), (3) and (6), and Vill) a
polyester amide comprising (1), (2), 3) and (6). The polymers capable of
forming the anisotropic molten phase include, in addition to the above-
mentioned    combinations,   aromatic   polyazomethines   such    as
poly(nitrilo-2-methyl-1,4- 15
phenylenenitriloethylidyne-1,4-phenyleneethylidyne),
poly(nitrilo-2-methyl-1,4-phenylenenitrilomethylidyne-
1,4-phenylenemethylidyne)       and
poly(nitrilo-2-chloro-1,4-phenylenenitrilomethylidyne-1,4-
phenylenemethylidyne). The polymers capable of forming the anisotropic
molten phase include, in addition to the above- mentioned combinations,
polyester carbonates. They include those essentially comprising
4-hydroxyben- 20  zoyl, dihydroxyphenyl, dihydroxycarbonyl or terephthaloyl
units. The polyesters 1), II) and l1l) and polyester amide Vill) usable in
the present invention for forming the anisotropic molten phase can be
prepared by various esterification processes wherein organic monomers
having a functional group capable of forming an intended recurring unit by
condensation are reacted with each other. The functional groups of the
organic monomers are, for example, carboxyl, hydroxyl, ester, 25  acyloxy,
acyl halide and amine groups. The organic monomers can be reacted by a melt
acidolysis process in the absence of any heat exchange fluid. In this
process, the monomers are heated together to form a melt of the reactants.
As the reaction proceeds, a suspension of solid polymer particles appears
in the solution. The reaction can be conducted in a vacuum in order to
facilitate the removal of volatile matters (such as acetic acid or water)
formed as the by-product, in the final stage of the condensation reaction.
30     Further a slurry polymerization process can be employed for forming
the liquid crystal polyester suitable for use in the present invention. In
this process, the solid product is obtained in the form of a suspension
thereof in a heat exchange medium. In both of the melt acidolysis and
slurry polymerization processes, the organic monomers used as the 



starting materials for the liquid crystal polyester can be used in their
modified form prepared by esterifying 35  the hydroxyl groups (namely in
the form of lower acyl esters). The lower acyl groups are preferably those
having about 2 to 4 carbon atoms. Preferably the organic monomeric
reactants are subjected to the reaction in the form of acetates. Typical
examples of the catalysts usable in both the melt acidolysis and slurry
processes include dialkyltin oxides (such as dibutyltin oxide), diaryltin
oxides, titanium dioxide, antimony trioxide, alkox- 40  ytitanium
silicates, titanium alkoxides, alkali metal salts and alkaline earth metal
salts of carboxylic acids (such as zinc acetate), Lewis acids (such as
BFs), and gaseous acid catalysts such as hydrogen halides (e.g. HCI). The
amount of the catalyst is about 0.001 to 1 wt. %, particularly preferably
0.01 to 0.2 wt. %! based on the total amounts of the monomers. The liquid
crystal polymers suitably used in the present invention are generally
substantially insoluble in 45  ordinary solvents and, therefore, they are
unsuitable for solution processing. However, these polymers can be easily
processed by an ordinary melt processing process. A particularly preferred
liquid crystal polymer is one slightly soluble in pentafluorophenol. The
liquid crystal polyesters suitably used in the present invention have a
weight-average molecular weight of usually about 1,000 to 200,000,
preferably about 5,000 to 50,000 and particularly preferably about 5o
10,000 to 25,000. Preferred wholly aromatic polyester amides have a
molecular weight of usually about 1,000 to 50,000, preferably about 5,000
to 30,000, for example, 15,000 to 17,000. The molecular weight can be
determined by gel permeation chromatography or a standard determination
method which does not involve the formation of a polymer solution, such as
a method of determining a terminal group of a compression-molded film by
infrared spectrometry. Further the molecular weight can be determined by
light 55 scattering after dissolving the polymer in pentafluorophenol. A
0.1 wt. % solution of the above-described liquid crystal polyester or
polyester amide in pan- tafluorophenol prepared at 60-C has a logarithmic
viscosity number (I.V.) of at least about 1.0 dl/g, for example, about 2.0
to 10.0 dl/g. 3    U EP 0307 157 B1 The polymers capable of forming the
anisotropic molten phase and usable in the present invention are preferably
aromatic polyesters and aromatic polyester amides. Polyesters comprising an
aromatic polyester and an aromatic polyester amide partially in the same
molecular chain are also preferred. Preferred examples of the compounds
usable as the constituents of the polymers include naphthalene i_, 5
compounds such as 2,6-naphthalenedicarboxylic acid,
2,6-dihydroxynaphthalene, 1,4-dihydroxynaphthalene and
6-hydroxy-2-naphthoic acid; biphenyl compounds such as
4,4!-diphenyidicarboxylic acid and 4,4'- dihydroxybiphenyl; compounds
represented by the following general formulae (I), (II) and (Ill): 10
HO X-0           -OH                      (I) 16~H O
.,C N X      OH(E) X0                      lHOOC 4-OY tCOOH
( m 25    wherein X represents an alkylene group having 1 to 4 carbon
atoms, an alkylidene group, -0-, -SO-, -SO2-, -S- or -CO-, and Y represents
-(CH2)n- in which n is 1 to 4 or -O(CH2).O-in which n is 1 to 4, benzene
compounds having substituents at p-positions thereof, such as
p-hydroxybenzoic acid, terephthalic acid, hydroquinone, p-aminophenol and
p-phenylenediamine and corresponding benzene compounds hav- ing a
substituent in the nucleus (the substituent being selected from the group
consisting of chlorine, 



30 bromine, methyl, phenyl and 1-phenylethyl); and benzene compounds having
substituents at m-positions thereof, such as isophthalic acid and
resorcinol. The liquid crystal polyesters used in the present invention may
partially contain a polyalkylene terephthalate incapable of forming the
anisotropic molten phase in the same molecular chain in addition to the
above-described constituents. The alkyl group of the polyalkylene
terephthalate has 2 to 4 carbon 35 atoms. Among the liquid crystal
polyesters comprising the above-described constituents, particularly
preferred are those containing one or more compounds selected from the
group consisting of the naphthalene compounds, biphenyl compounds and
benzene compounds having a substituent at p-position as the indispensable
constituent(s). Among the benzene compounds having substituents at
p-positions, particularly 40 preferred are p-hydroxybenzoic acid,
methylhydroquinone and 1-phenylethylhydroquinone. Particularly preferred
polyesters capable of forming the anisotropic molten phase and usable in
the present invention are those containing at least 10 molar % of a
naphthalene moiety-containing recurring unit such as 6-hydroxy-2-naphthoyl,
2,6-dihydroxynaphthalene or 2,6-dicarboxynaphthalene. Preferred polyester
amides are those having a recurring unit comprising the above-described
naphthalene moiety and 4- 45 aminophenol or 1,4-phenylenediamine. Examples
of the compounds usable as the constituents of the above-described polymers
1) to VIII) and those of the polyesters capable of forming the anisotropic
molten phase and preferably used in the present invention are described in
Japanese Patent Laid-Open No. 69866/1986. Other thermoplastic resins can be
incorporated in the liquid crystal polyester used in the method of the 50
present invention within the scope of the present invention so far as the
object of the present invention is not disturbed. The thermoplastic resins
used for this purpose are not particularly limited. They include, for
example, polyolefins such as polyethylene and polypropylene; aromatic
polyesters comprising a hydroxycarboxylic acid or an aromatic dicarboxylic
acid and a diol, such as polyethylene terephthalate and polybutylene ss
terephthalate; polyacetals (homopolymers and copolymers), polystyrene,
polyvinyl chloride, polyamides, polycarbonates, ABS, polyphenylene oxides,
polyphenylene sulfides and fluororesins. These thermoplastic resins can be
used either singly or in the form of a mixture of two or more of them. 4
EP 0 307 157 B1 The liquid crystal polyester has a high strength and a high
self-reinforcing effect owing to its unique molecular configuration. It has
aiso a low coefficient of linear expansion and a low mold shrinkage factor
and, therefore, a high dimensional stability. Further, the liquid crystal
polyester has a low melt viscosity, a high fluidity and a resistance to a
temperature as high as 220 to 240-C. In addition, it has high chemical 5
resistance, weather resistance and hot-water resistance as well as a quite
high chemical stability. It exerts no influence on other materials. The
liquid crystal polyester is thus suitable for use as the sealing compound.
According to the present invention, a silicone is incorporated in the
liquid crystal polyester in order to further improve the performance
thereof while maintaining the characteristics thereof. 10     The silicones
usable in the present invention are organopolysiloxane compounds. They may
be silicone oils, silicone rubbers, silicone resins and modifications
thereof. They can be used either singly or in the form of a combination of
two or more of them. The silicone oil mainly comprises a straight-chain or
partially branched dimethylpolysiloxane having a 



relatively low degree of polymerization. It may have a hydrogen atom or an
alkyl, aryl, halogenated alkyl, i5 halogenated aryl, amino-modified alkyl,
mercapto-modified alkyl, epoxy-modified alkyl or carboxyl-modified alkyl
group bound to a part of the methyl groups and/or at least a part of the
main chain terminals. Further it may be substituted with one or more of
polyether-modified compounds, alcohol-modified compounds and ester-modified
compounds. The silicone oil usable in the present invention has a viscosity
in the range of 0.5 to 1,000,000 cSt, 20 preferably 500 to 600,000 cSt.
From the viewpoints of the workability in the extrusion and molding stages
and inhibition of exudation from the molded resin, the viscosity is
particularly preferably in the range of 1,000 to 100,000. The silicone
rubbers include millable ones prepared by kneading an organopolysiloxane
having a high degree of polymerization together with an inorganic filler
and a hardener and heat-curing the product to 25 crosslink it, and ones
prepared by crosslinking at least one of organopolysiloxanes having a
reactive group by heating or irradiation with U.V. rays in the presence of
a catalyst. The siloxanes having the reactive group at an end of the main
chain or in a side chain include those having at least one group of the
formula: 30                                          R'-Si-R wherein the
reactive groups R and R' each represent H, OH, OR, 35 O-C-CH3 .  O-N=C
. OC             , a 0                                       I 40
R" ,C-R               OR 45               N                 0,  ,  0-N X
R'-R CH = CH2 50 or CH= CH2. From the viewpoint of the reaction mechanism,
the silicone rubbers can be classified into three groups, i.e. those of
condensation type, addition type and radical type. The silicone rubbers of
the condensation type are those crosslinked by the condensation between
silanols with elimination of water, the condensation between a silanol and
an alkoxysiloxane with elimination of alcohol, or the condensation between
55 5    EP 0 307 157 B1 and a silanol with elimination of hydrogen in the
presence of an acidic or basic substance or a metal catalyst such as tin.
The silicone rubbers of the addition type are those crosslinked by
hydrosilylation between an unsaturated group such as a vinyl group and 5
-Si-1H in the presence of a platinum compound. The silicone rubbers of the
radical type are those crosslinked by 7o irradiation with U.V. rays,
recombination of radicals formed by using a radical-forming agent or
addition reaction. The silicone rubber of the addition type is particularly
preferred in the present invention, since it is in the form of a highly
pure powder. The average particle diameter of the powdery silicone rubber
is preferably 0.1 to 100 am, particularly 1 to 20 am. The
dimethylpolysiloxane as the main component may have a hydrogen atom or an
alkyl, aryl, 



15  halogenated alkyl, halogenated aryl, amino-modified alkyl,
mercapto-modified alkyl, epoxy-modified alkyl or carboxyl-modified alkyl
group bound to a part of its side chains such as methyl groups and/or at
least a part of the main chain terminals. Further it may be substituted
with one or more of polyether-modified compounds, alcohol-modified
compounds and ester-modified compounds. The silicone resins are
polyorganosiloxanes having a three-dimensional, highly developed network.
The 20  methylpolysiloxane as the main component thereof may have a
hydrogen atom or an alkyl, aryl, haloge- nated alkyl, halogenated aryl,
amino-modified alkyl, mercapto-modified alkyl, epoxy-modified alkyl or
carboxyl-modified alkyl group bound to a part of its side chains such as
methyl groups and/or at least a part of the main chain terminals, or it may
be substituted with one or more of polyether-modified compounds,
alcohol-modified compounds and ester-modified compounds. 25    In the
present invention, also the silicone resin is preferably in the form of a
powder having an average particle diameter of 0.1 to 100 am, particularly 1
to 20 am. The amount of the silicone in the present invention is 0.1 to 30
wt. % based on the total amount of the composition. More particularly, the
amount of the silicone oil is preferably 0.1 to 5 wt. %, more preferably
0.5 to 2 wt. %, that of the silicone rubber is preferably 1 to 20 wt. %,
more preferably 2 to 15 wt. %, and 30 that of the silicone resin is
preferably 1 to 20 wt. %. In the sealing compound of the present invention,
it is unnecessary to harden the silicone per se or to react the silicone
with the liquid crystal polyester. Therefore, the silicone is preferably
chemically inert. In this connection, it is preferred that when the
silicone is mixed with the liquid crystal polyester, a heterogeneous
mixture having a so-called island-sea-type structure is obtained. 35    It
is possible and preferable to incorporate an inorganic filler in the
sealing compound of the present invention. The inorganic filler is
particularly preferably a heat- conductive one. The heat-conductive
inorganic filler is usually selected from the group consisting of metal
oxides, metal nitrides and metal carbides having a thermal conductivity of
a least 10 W/m. K at 300 * K. They include, for example, beryllium oxide,
magnesium 40  oxide, aluminum oxide, thorium oxide, zinc oxide, silicon
nitride, boron nitride, aluminum nitride, silicon carbide and silicon
oxide. Among them, silicon oxide, particularly molten silica, is preferred.
The inorganic filler is preferably in the form of a powder having an
average particle diameter of I to 100 am, more preferably 10 to 70 ilm. The
amount of the inorganic filler used is preferably such that the composition
thus formed will have a 45 coefficient of linear expansion equal to that of
an electric component to be sealed and also that an intended thermal
conductivity will be obtained. When the sealing compound is used for
sealing components comprising an inorganic substance, such as IC's, the
amount of the filler is preferably at least 20 wt. %, more preferably at
least 30 wt. % and particularly preferably 40 to 75 wt. %, based on the
total amount of the composition. 50     The inorganic filler can be used in
the present invention in combination with a well-known surface treatment
depending on desired physical properties. The surface treatments are
functional compounds such as epoxy compounds, isocyanate compounds,
titanate compounds and Wilane compounds. These com- pounds may be used for
the pretreatment of the surface or they may be incorporated in the mixture
of the starting materials. 55     The composition used in the present
invention may contain, in addition to the above-described components,
ordinary additives such as inorganic fillers, dyes, pigments, release
agents, antioxidants, heat stabilizers, reinforcing agents and hydrolysis
stabilizers. Various epoxy resins are preferably used as the stabilizer. 6



EP 0 307 157 BI [Effect of the Invention] The thermoplastic, low-stress
sealing compound prepared by the method of the present invention has high
thermal resistance and heat shock resistance and it is free of a problem
that the electronic components s 5  are attacked by the catalyst or
impurities contained in the resin unlike the sealing epoxy resin. The
coefficient of linear expansion of the liquid crystal polyester is lower
than that of epoxy resin and close to that of silicone chips favorably.
Particularly the liquid crystal polyester containing a filler such as a
glass fiber or an inorganic powder has a low anisotropy and, therefore, its
coefficient of linear expansion is the same in all directions irrespective
of the direction of the flow of the resin in the molding stage. 10
Accordingly, it will suffice when the sealing compound absorbs only the
expansion and shrinkage of the sealed materials. The stress can be thus
reduced by the mere addition of a small amount of the silicone. Another
advantage is that the reduction in the strength can be minimized.
[Examples] 15 The following Examples will further illustrate the present
invention, which by no means limit the invention. Examples 1 to 7 20 44 wt.
% of one of liquid crystal polyester resins A to G was mixed with 44 wt. %
of molten silica having an average particle diameter of 20 arm and 12 wt. %
of silicone rubber A. The mixture was pelletized by an ordinary method with
an ordinary extrusion molding machine at 280 C. The pellets were used for
sealing a DIP-type 14-pin IC by the so-called insert injection molding
method. The temperature of the 25 cylinder of the molding machine was 300 *
C. The results are shown in Table 1. The silicone rubber A used herein was
a powdery silicone rubber having an average particle diameter of 8 urm
prepared by subjecting a dimethylpolysiloxane having vinyl groups at both
ends and a dimethyl- polysiloxane having 30 -Si-H 35 partially in its chain
to addition reaction in the presence of a platinum compound catalyst to
obtain a crosslinked product. Comparative Example 1 40     The IC was
sealed in the same manner as that of Example 5 except that only the liquid
crystal polyester E was used. The results are shown in Table 1. Comparative
Example 2 45     The IC was sealed in the same manner as that of Example 5
except that a sealing epoxy resin was used. The results are shown in Table
1. 50 55 7    EP 0 307 157 B1 N   |     | 
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Pellets each having a composition shown in Table 2 were prepared from the
liquid crystal polyester resin E in the same manner as that of Example 5
and then a DIP-type 1 4-pin IC was sealed therewith. 8    EP 0 307157 B1
The silicone oils used herein were as follows: Silicone oil A: 5
dimethylpolysiloxane having a viscosity of 10,000 cSt Silicone oil B:
dimethylpolysiloxane having a viscosity of 10,000 cSt, and 10 Silicone oil
C: Amino-modified silicone oil having an aminoalkyl group in a side chain
of dimethylpolysiloxane (amino equivalent: 2,000) and having a viscosity of
3,500 cst. 75     The ink immersion test conducted for the evaluation of
the products was as follows: the IC was immersed in a fluorescent ink (PEP
fluorescent penetrating fluid F-6A-SP; a product of Eishin Kagaku Co.,
Ltd.) at room temperature for 1 h to examine the extent of adhesion between
the metallic lead frame and the resin from the amount of penetration of the
ink into an interface between the frame and the resin. The number of the
specimens in which the penetration was observed in 100 specimens is shown
in Table 2. 20     The IC was sealed in the same manner as that of Examples
8 to 12 except that no silicone oil was used. The results are also shown in
Table 2. 25 30 35 40 45 60 65    EP O 307 167 B1 > __    _ _
o' o  CD r-4 
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Examples 13 to 17 55 Pellets each having a composition shown in Table 3
were prepared from the liquid crystal polyester resin E in the same manner
as that of Example 5 and then a DIP-type 14-pin IC was sealed therewith.
The silicone rubbers used herein were as follows: 10    EP 0 307157 B1
Silicone rubber A the same as that used in Example 1, and l s..,  5
Silicone rubber B: mercapto-modified silicone rubber having a group of
mercapto compound in a side chain or at a terminal of the silicone rubber A
(average particle diameter: 10 11m). 10
Table 3 Example 13     14      15      16      17 75   Resin used (wt. %)
48     45      40      40      35 Silica (wt. %)
50      50      50      50      50 Silicone rubber A (wt. %)
2       5      10       -      15 20   Silicone rubber B (wt. %)
2    =       =        10    = Heat shock test (number of cracks/number of
specimens)  11100   01100   01100   01100   01100 Young's modulus in
flexure (kgf/mm2)               880    760    630    680    500 Coefficient
of linear expansion (x10-5 cm/cm/- C)   1.3    1.2    1.2    1.2    1.3 Ink
immersion test                                0/100   0/100   0/100   0/100
0/1 00 30 Examples 18 and 19 Pellets each having a composition shown in
Table 4 were prepared from the liquid crystal polyester resin E in the same
manner as that of Example 5 and then a DIP-type 14-pin IC was sealed
therewith. The silicone resin used herein was one prepared by the
condensation between methylsilanetriols with 35 elimination of water to
form a polymer having a highly developed three-dimentional network and
pulverizing it (average particle diameter: 3 am). Table 4 40
Example 18     19 Resin used (wt. %)                                  47
50 45               Silica (wt. %)                                       50
50 Silicone resin (wt. %)                               3      10 Heat
shock test (number of cracks/number of specimens)  0/100   0/100 Young's
modulus in flexure (kgf/mm2)               730    650 50
Coefficient of linear expansion (x10-5 cm/cm/ C)    1.3    1.3 Ink
immersion test                                0/100   0/100 The liquid
crystal polyesters used in the above-described examples were those having
the following structural units: 11  
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refer to molar ratio) so Claims 1. A method of encapsulating an electronic
component comprising injection molding an encapsulant 55    composition
about the electronic component, characterised in that the composition
comprises a melt- processable liquid crystal polyester and a silicone. 13 
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ratio) 50 Claims 1. A method of encapsulating an electronic component
comprising injection molding an encapsulant 55    composition about the
electronic component, characterised in that the composition comprises a
melt- processable liquid crystal polyester and a silicone. 13    EP 0 307
157 B1                           111111111111111111111111 ! *- C  L   M   S
i 2. A method according to claim 1, wherein the silicone is a silicone oil
and the amount thereof is 0.1 to 5 wt.% based on the total amount of the
composition. 3. A method according to claim 2. wherein the silicone oil is
a straight chain or partially branched s      dimethylpolysiloxane. 4. A
method according to claim 1, wherein the silicone is a silicone rubber and
the amount thereof is 1 to 20 wt.% based on the total amount of the
composition. 1o  5. A method according to claim 4, wherein the silicone
rubber is present in an amount of 2 to 15 wt.% based on the total amount of
the composition. 6. A method according to claim 4 or 5, wherein the
silicone rubber is in the form of a powder having an average particle
diameter of 0.1 to 100 ium. 15 7. A method according to claim 6, wherein
the silicone rubber powder has an average particle diameter of 1 to 20 ium.
& A method according to claim 7, wherein the melt-processable polyester
includes recurring units derived 20     from  compounds selected from:
2,6-naphthalenedicarboxylic acid; 2,6-dihydroxynaphthalene; 1,4-
dihydroxynaphthalene; 6-hydroxy-2-naphthoic acid; 4,4'-diphenyidicarboxylic
acid; and 4,4'-dihydrox- ybiphenyl. 



9. A method according to claim 7 or 8. wherein the melt-processable
polyester contains at least 10 mole 25     percent of naphthalene units
selected from 6-hydroxy-2-naphthoyl, 2,6-dihydroxynaphthalene and 2,6-
dicarboxynaphthalene. 10. A method according to claim 9, wherein the
melt-processable polyester contains 70 mole percent of 4- oxybenzoyl units
and 30 mole percent of 6-oxy-2-naphthoyl units. 30 11. A method according
to any preceding claim, wherein the melt-processable polyester exhibits an
inherent viscosity of at least 1.0 dl/g when dissolved in a concentration
of 0.1 wt.% in pentafluoro- phenol at 60 * C. 35  12. A method according to
claim 11, wherein the melt-processable polyester exhibits an inherent
viscosity of 2.0 to 10.0 dl/g when dissolved in a concentration of 0.1 wt.%
in pentafluoro-phenol at 60- C. I13 A method according to any preceding
claim, wherein the encapsulant composition further comprises an inorganic
filler. .40 14. A method according to claim 13, wherein the inorganic
filler is present in the encapsulant composition in a concentration of at
least 20 wt.% based on the total amount of the composition. 15. A method
according to claim 14, wherein the inorganic filler is present in the
encapsulant composition 48     in a concentration of at least 30 wt.% based
on the total amount of the composition. 16. A method according to any one
of claims 13 to 15, wherein the inorganic filler is selected from heat
conductive metal oxides, metal nitrides and metal carbides. 50 17. A method
according to claim 16, wherein the inorganic filler is molten silica.
Patentanspriche 1. Verfahren zum Einkapseln einer elektronischen
Komponente, umfassend das SpritzgieBen einer einkap- 55     selnden
Zusammensetzung urn die elektronische Komponente, dadurch gekennzeichnet,
daB die Zusammensetzung einen schmeizverarbeitbaren
Fltlssigkristall-Polyester und ein Silicon umfaft. 14    * C   ;   M   S 2.
Verfahren nach Anspruch 1, wobei das Silicon ein Siliconol ist und dessen
Menge sich auf 0,1 bis 5 Gew.-% belauft, bezogen auf die Gesamtmenge der
Zusammensetzung. 3. Verfahren nach Anspruch 2, wobei das Siliconol ein
lineares oder teilweise verzweigtes Dimethylpolysi- 5      loxan ist. 4.
Verfahren nach Anspruch 1, wobel das Silicon ein Siliconkautschuk ist und
dessen Menge sich auf 1 bis 20 Gew.-% belauft, bezogen auf die Gesamtmenge
der Zusammensetzung. 10  5. Verfahren nach Anspruch 4, wobei der
Siliconkautschuk in einer Menge von 2 bis 15 Gew.-% vorhanden ist, bezogen
auf die Gesamtmenge der Zusammensetzung. 6. Verfahren nach Anspruch 4 oder
5, wobei der Siliconkautschuk in der Form eines Pulvers mit einem mittleren
Teilchendurchmesser von 0,1 bis 100 am ist. 15 7. Verfahren nach Anspruch
6, wobei das Siliconkautschuk-Pulver einen mittleren Teilchendurchmesser
von 1 bis 20 Um aufweist. 8. Verfahren nach Anspruch 7, wobei der
schmeizverarbeitbare Polyester wiederkehrende Einheiten 20     enthalt,
abgeleitet von Verbindungen, die ausgewdhlt sind aus
2,6-Naphthalindicarbonsaure, 2,6- Dihydroxynaphthalin,
1,4-Dihydroxynaphthalin, 6-Hydroxy-2-naphthoesfure,
4,4'-Biphenyidicarbonsgure 



und 4,4'-Dihydroxybiphenyl. 9. Verfahren nach Anspruch 7 oder 8, wobei der
schmeizverarbeitbare Polyester wenigstens 10 Mol-% 25
Naphthalin-Einheiten enthalt, ausgew~hlt aus 6-Hydroxy-2-naphthoyl,
2,6-Dihydroxynaphthalin und 2,6- Dicarboxynaphthalin. 10. Verfahren nach
Anspruch 9, wobei der schmeizverarbeitbare Polyester 70 Mol-% 4-Oxybenzoyl-
Einheiten und 30 Mol-% 6-Oxy-2-naphthoyl-Einheiten enthalt. 30 11.
Verfahren nach irgendeinem der vorstehenden AnsprUche, wobei der
schmeizverarbeitbare Polyester eine Grenzviskositat von wenigstens 1,0 dl/g
aufweist, wenn er mit einer Konzentration von 0,1 Gew.-% in
Pentafluorphenol bei 60 - C gelost wird. 95 12. Verfahren nach Anspruch 11,
wobei der schmeizverarbeitbare Polyester eine Grenzviskositut von
wenigstens 2,0 bis 10,0 dl/g aufweist, wenn er mit einer Konzentration von
0,1 Gew.-% in Pentafluorp- henol bei 60- C gelost wird. 13. Verfahren nach
irgandeinem der vorstehenden AnsprUche, wobei die einkapselnde
Zusammensetzung 40     des weiteren einen anorganischen FOllstoff aufweist.
14. Verfahren nach Anspruch 13, wobei der anorganische F~llstoff mit einer
Konzentration von wenigstens 20 Gew.-% in der einkapseinden Zusammensetzung
vorhanden ist, bezogen auf die Gesamtmenge der Zusammensetzung. 45 15.
Verfahren nach Anspruch 14, wobei der anorganische FUllstoff mit einer
Konzentration von wenigstens 30 Gew.-% in der ainkapselnden Zusammensetzung
vorhanden ist, bezogen auf die Gesamtmenge der Zusammensetzung. so  16.
Verfahren nach irgendeinem der Ansprache 13 bis 15, wobel der anorganische
F0listoff ausgew~hlt ist aus warmeleitenden Metalloxiden, Metallnitriden
und Metallcarbiden. 17. Verfahren nach Anspruch 16, wobei der anorganische
FOllstoff geschmolzenes Siliciumdioxid ist. 55  Revendications 1. Un
proced6 d'encapsulage d'un composant electronique comprenant le moulage par
injection d'une composition d'encapsulage autour du composant electronique,
caract6ris4 en co que la composition 15    *  EP 0 307 157 B131
|        1|1|||     III|| |||| ||  I|II * C   L   M   S* comprend un
polyester a cristal liquide fagonnable par fusion et une silicone. 2. Un
proced6 selon la revendication 1, dans lequel la silicone est une huile de
silicone et sa quantite est de 0,1 a 5 % en poids par rapport a la quantite
totale de la composition. _ 5 3. Un procede selon la revendication 2, dans
lequel lMhuile de silicone est un dimethylpolysiloxane a chatne droite ou
partiellement ramifiee. 4. Un procede selon la revendication 1, dans lequel
la silicone est un caoutchouc de silicone et sa 10     quantite est de 1 a
20 % en poids par rapport A la quantite totale de la composition. 5. Un
proced6 selon la revendication 4, dans lequel le caoutchouc de silicone est
present en une quantite de 2 a 15 % par rapport a la quantite totale de la
composition. 15  6. Un proced6 selon la revendication 4 ou 5, dans lequel
le caoutchouc de silicone est sous la forme d'une poudre ayant un diametre
moyen de particules de 0,1 a 100 Irm. 



7. Un procede selon la revendication 6, dans lequel la poudre de caoutchouc
de silicone a un diambtre moyen de particules de 1 A 20 um. 20 8. Un
proc~di selon la revendication 7, dans lequel le polyester fagonnable par
fusion comprend des motifs recurrents derives de composes choisis parmi:
I'acide naphtalene-2,6-dicarboxylique, le 2,6- dihydroxynaphtalbne, le
1,4-dihydroxynaphtalene, I'acide 6-hydroxy-2-naphtoTque, I'acide
diph6nyl-4,4'- dicarboxylique et le 4,4'-dihydroxydiphenyle. 25 9. Un
proc6d6 selon la revendication 7 ou 8, dans lequel le polyester fagonnable
par fusion contient au moins 10 moles pour cent de motifs a groupement
naphtalene choisis parmi les motofs 6-hydroxy-2- naphtoyle,
2,6-dihydroxynaphtalbne et 2,6-dicarboxynaphtalene. 30 10. Un proc6de selon
la revendication 9, dans lequel le polyester fagonnable par fusion contient
70 moles pour cent de motifs 4-oxybenzoyle et 30 moles pour cent de motifs
6-oxy-2-naphtoyle. 11. Un procede selon l'une quelconque des revendications
pr6cedentes, dans lequel le polyester fagonna- ble par fusion presente une
viscosite inherente d'au moins 1,0 dVg lorsqu'il est dissous & une 35
concentration de 0,1 % en poids dans le pentafluoroph6nol a 60 * C. 12. Un
proc6d6 selon la revendication 11, dans lequel le polyester fagonnable par
fusion presente une viscosite inherente de 2,0 & 10,0 dMg lorsqu'il est
dissous a une concentration de 0,1 % en poids dans le pentafluorophenol a
60 * C. 13. Un proc6de selon l'une quelconque des revendications
prec6dentes, dans lequel la composition d'encapsulage comprend de plus une
charge mindrale. 14. Un proc6d6 selon la revendication 13, dans lequel la
charge min6rale est pr6sente dans la composition 45     d'encapsulage a une
concentration d'au moins 20 % en poids par rapport a la quantit6 totale de
la composition. 15. Un proc6de selon la revendication 14, dans lequel la
charge minerale est presente dans la composition d'encapsulage & une
concentration d'au moins 30 % en poids par rapport a la quantite totale de
la 50     composition. 16. Un proc6de selon l'une quelconque des
revendications 13 A 15, dans lequel la charge min6rale est choisie parmi
les oxydes m6talliques, nitrures m6talliques et carbures m6talliques
conducteurs de la chaleur. S5 17. Un proc6de selon la revendication 16,
dans loquel la charge min6rale est la silice fondue. 16    


