
- 1 - TRAY FOR INTEGRATED CIRCUITS DESCRIPTION Technical Field The present
invention relates to a tray for IC which is excellent in electrical
conductivity and toughness and which is free from warpage. Background Art
With the high mounting of electronic equipments, IC parts are mounted on
through-hole substrates and the like in order to further increase a
mounting density thereof. However, if the IC parts containing moisture are
mounted with a flow solder, water vapor is generated in the IC parts during
heating, so that swelling or cracks take place to damage the IC parts.
Prior to the mounting, therefore, it is necessary that the IC parts are
dried at a tempera- ture of 100[err]C or more to remove the moisture
therefrom. In a conventional IC drying process, the IC parts are
transferred from a tray made of a conductive vinyl chloride or polystyrene
resin to an aluminum die casting tray, and after the drying, they are
returned to the resin tray again and then shipped, which drying process is
com- 



plex. Thus, in place of the expensive aluminum die casting    -2- tray, the
utilization of a plastic tray made of a polyphen- ylene ether resin
composition which can withstand 100[err]C or more has been investigated for
the simplification of the drying process. Such a plastic tray is made of a
material in which electrically conductive carbon is kneaded with the poly-
phenylene ether resin. when the plastic trays are carried, they are brought
into contact with each other or into contact with the parts sometime and
they are often rubbed at this time, so that conductive carbon which is a
filler constituting the surface of the tray peels off and then adheres to
IC lead wires at times. In consequence, in soldering the IC parts on an
electronic circuit, a fusing failure occurs between the lead wires and a
solder owing to the adhered carbon, with the result that a sufficient
electrical connection cannot be obtained between the elec- tronic circuit
and the IC parts sometimes. 



In order to solve such a problem, there has been contrived a technique in
which the tray for IC is obtained by using a carbon fiber instead of
conductive carbon. U.S. Patent No. 4404125 discloses a technique in which
the carbon fiber is applied to a polyphenylene ether resin. However, the
object of this technique is electromagnetic wave shielding, and for the
purpose of the electromagnetic wave shielding, a volume resistivity of
[err] or less is    necessary, which is noticeably different from
properties required for the tray for IC of the present invention. That is,
it is necessary that the conductivity of the tray for IC is controlled so
as to be in the range of from [err] to [err] in terms of surface
resistivity, or in the range of from [err] to [err] in terms of volume
resistivity. When the tray for IC is directly brought into contact with the
lead wires of the IC parts, a short occurs between the leads wires of the
IC parts to damage the IC at times, provided that the surface resistivity
of the tray is less than [err]. Also in the case that the surface
resistivity 



is more than [err], static electricity is generated, so that the IC is
similarly damaged at times. The carbon fiber which has heretofore been used
has a fiber length of 3 mm or more, and as a reinforcement filler or for
the purpose of the electromagnetic wave shielding, the carbon fiber has
been added to a resin. However, in the case that an injection molding
method is employed, the carbon fiber is oriented in a specific direc- tion
in molded articles, and as a result, molding shrinkage takes place under an
anisotropic state, which gives rise to warpage. In particular, since the
tray for IC has a small wall thickness and a plane structure, the large
warpage which is a serious problem occurs. That is, the tray for IC is
handled in an automatic machine, and therefore, for    example, when the
300 mm x 150 mm tray for IC is put on a plate, a relief from the bottom of
the tray must be 1 mm or less. This problem and other problems are still
present in the conventional techniques. Disclosure of the Invention 



The present invention intends to solve the above- mentioned problems of a
tray for IC and specifically, it intends to provide a heat-resistant tray
for IC which has a suitable resistivity and which is free from warpage and
is excellent in toughness. The present inventors have intensively
investigated to solve the above-mentioned problems, and as a result, they
have found a composition which comprises a selected polyphenylene ether
resin, a carbon fiber and a lamellar inorganic filler and which can
sufficiently achieve the above-mentioned purpose as the tray for IC. In
conse- quence, the present invention has now been attained. That is, the
present invention provides a heat- resistant tray for IC which is obtained
by molding a ther- moplastic resin composition formed by kneading (A) 100
parts by weight of a polyphenylene ether resin, (B) 0.1 to 40 parts by
weight of a carbon fiber having a number- average fiber length in the range
of from 0.05 to 1.5 mm, and (C) 0.1 to 50 parts by weight of a lamellar
inorganic    



filler having an aspect ratio of 20 or more, the surface resistivity of the
tray being in the range of from [err] to [err]. Best Mode for Carrying out
the Invention A polyphenylene ether resin of a component (A) which is used
in the present invention is a polyphenylene ether resin having one or more
kinds of units represented by the formula [err] wherein each of [err] and
[err] is independently selected from the group consisting of a hydrogen
atom, a halogen atom, a hydrocarbon group, a halohydrocarbon group, a
hydrocarbonoxy group and a halohydrocarbonoxy group; and n is the total
number of monomer units and it is an integer of 20 or more. Preferably a
mixture of a styrene resin and the polyphenylene resin is used. No
particular restriction is put on a preparation method of the polyphenylene
ether resin, but it can be prepared by any one of methods described in U.S.
Patent    



-8- cannot be used as a material of the tray for IC. Further- more, the
amount of the carbon fiber to be added is in the range of from 0.1 to 40
parts by weight, preferably from 10 to 30 parts by weight. When the amount
of the carbon fiber is less than 0.1 part by weight, the conductivity is
[err] or more, and when it is in excess of 40 parts by weight, the
conductivity is less than [err], which is unpreferably outside the proper
range of the present invention. If the conductivity is less than [err], a
short occurs unprefe- rably between the leads wires of the IC parts to
damage the IC at times. The lamellar inorganic filler having an apsect
ratio of 20 or more which is the component (C) is mica or talc, and they
have a lamellar shape and an aspect ratio of 20 or more. The aspect ratio
in the present invention can be defined as L/t wherein "L" is an average
diameter of the surface of the lamellar filler and "t" is an average
thickness of the lamellar filler, and in the present inven- tion, the
lamellar inorganic filler in which L/t is 20 or more can be used. In the
present invention, mica and talc which mainly comprise a silicate are used.
The 



employment of such a lamellar inorganic filler is particu- larly effective
for the inhibition of the warpage among characteristics of the molded tray
for IC. The warpage-    7 carbon fibers manufactured by calcining fibers
such as cellulose and polyacrylonitrile, carbon fibers manufactured by
melting and spinning petroleum or coal pitch. Typical commercial examples
of the carbon fiber include Xylus (trade name, made by Nitto Boseki Co.,
Ltd.) and Dialead (trade name, made by Mitsubishi Chemical Industries,
Ltd.) which mainly comprise pitch, and Kurekachop (trade name, made by
Kureha Chemical Industry Co., Ltd.) which mainly comprises the
polyacrylonitrile fiber. The carbon fiber is a fibrous bundle of many
single fibers having a diameter of from 5 to 15 [err], and in partic- ular,
it is important that the number average fiber length of the carbon fiber is
in the range of from 0.05 to 1.5 mm. When the number average fiber length
is less than 0.05 mm, the surface resistivity of the tray obtained
therefrom 



cannot be controlled so as to be in the suitable range of the present
invention, i.e., in the range of from 101 to [err]. This is considered to
be for the following reason: the fiber length is too short, and the fibers
do not twine round each other in the molded article, so that conductive
passages are not connected to each other and so it is difficult to impart
the conductivity to the molded article. When the number average fiber
length is more than 1.5 mm, warpage occurs even if a lamellar inorganic
filler which is a component (C) is added. Eventually, such a carbon fiber
cannot be used as a material of the tray for IC. Further- more, the amount
of the carbon fiber to be added is in the range of from 0.1 to 40 parts by
weight, preferably from 10 to 30 parts by weight. When the amount of the
carbon fiber is less than 0.1 part by weight, the conductivity is [err] or
more, and when it is in excess of 40 parts by weight, the conductivity is
less than [err], which is unpreferably outside the proper range of the
present invention. If the conductivity is less than [err], a short occurs
unprefe- 



rably between the leads wires of the IC parts to damage the IC at times.
The lamellar inorganic filler having an aspect ratio of 20 or more which is
the component (C) is     mica  or  talc , and they have a lamellar shape
and an aspect ratio of 20 or more. The aspect ratio in the present
invention can be defined as L/t wherein "L" is an average diameter of the
surface of the lamellar filler and "t" is an average thickness of the
lamellar filler, and in the present inven- tion, the lamellar inorganic
filler in which L/t is 20 or more can be used. In the present invention,
mica and talc which mainly comprise a silicate are  used              The
employment of such a lamellar inorganic filler is particu- larly effective
for the inhibition of the warpage among characteristics of the molded tray
for IC. The warpage-    9 free tray for IC cannot be obtained by using the
carbon fiber alone, and only when the carbon fiber and the lamel- 



lar inorganic filler are simultaneously used, the tray for IC of the
present invention can be obtained. When the aspect ratio of the filler is
less than 20, it is difficult to inhibit the warpage to 1 mm or less, even
if the filler is a lamellar silicate. Furthermore, the amount of the
lamellar inorganic filler is in the range of from 0.1 to 50 parts by
weight, preferably from 10 to 40 parts by weight. When the amount of the
lamellar inorganic filler is less than 0.1 part by weight, it is difficult
to inhibit the warpage to 1 mm or less. When it is more than 50 parts by
weight, the toughness of the tray deteriorates, and thus such an excessive
amount is not practical. As is apparent from the foregoing, the amounts of
the respective components which can be used in the present invention are as
follows: the amount of the carbon fiber (B) having a number-average fiber
length in the range of from 0.05 to 1.5 mm is from 0.1 to 40 parts by
weight, and that of the lamellar inorganic filler (C) is from 0.1 to 50
parts by weight with respect to 100 parts by weight of the polyphenylene
ether resin (A). The composition of the three components (A), (B) and (C)
can be prepared by a usual known method. That is, 



the three components (A), (B) and (C) are uniformly mixed,    -10- and the
mixture is then melted and kneaded by a uniaxial or a multi-axial extruder
having a sufficient kneading power. Afterward, the kneaded material is
molded into a desired tray for IC by an injection molding method or a press
molding method which is a usual molding method. If neces- sary, optional
additives can be added to the above- mentioned composition, and examples of
the additives in- clude a pigment, a dye, a reinforcement material such as
a glass fiber, an impact strength modifier such as a conju- gated diene
block copolymer, a high fluidization agent such as a low-molecular weight
polystyrene, a low-molecular weight styrene-alkyl maleate ester copolymer
or a low- molecular weight styrene-maleimide copolymer, an antioxi- dant,
an ultraviolet absorber, an aggregate and a flame- retardant. Moreover, the
above-mentioned composition can be suitably utilized as a TAB carrier, a
rack and a magazine 



case in addition to the tray for IC. <Examples> The present invention will
be described in detail in reference to examples, but the scope of the
present invention should not be limited to these examples. Inci- dentally,
characteristics of resin compositions and molded articles mentioned in the
examples and comparative examples were evaluated by the following
procedures.    - 11- (1) Warpage of molded articles (trays for ICs) A 300
mm x 150 mm tray was allowed to stand in a drying machine at 150[err]C for
24 hours, and it was then put on a plate. Next, 9 points on the periphery
of the tray were selected at uniform intervals as measurement points, and a
height at each point of the tray from the plate surface was measured. A
difference of the height between a maximum value and a minimum value was
evaluated as a warp- age value. (2) Conductivity of tray 



A surface resistivity of the tray article was measured at an application
voltage of 100 V for an applica- tion time of 10 seconds by a surface
high-resistance meter (trade name Hirestor) made by Mitsubishi
Petrochemical Co., Ltd. (3) Toughness of tray The tray was allowed to
spontaneously fall on a concrete surface from a height of 2 m, and the
presence of breakage was then observed. Example 1 15 parts by weight of a
pitch-based carbon fiber [trade name XYLUS, made by Nitto Boseki Co., Ltd.,
fiber diameter = 13 [err], average fiber length = 0.3 mm] and 10 parts by
weight of mica flakes [trade mark S-100, made by Canada Mica Co., Ltd.,
aspect ratio = 65] as a lamellar    - 12 - inorganic filler were blended
with 100 parts by weight of a polyphenylene ether resin (PPE) [made by GEM
Polymer Co., Ltd.] as a thermoplastic resin composition, and the mixture 



was then extruded at 300[err]C by the use of a twin-screw extruder of 35 mm
to form pellets. Next, a tray article having a size of 300 mm x 150 mm was
molded from these pellets at a molding temperature of 300[err]C at a mold
temper- ature of 100[err]C by the use of an injection molding machine made
by The Japan Steel Works, Ltd., and the above- mentioned characteristics
were then measured. The results are set forth in Table 1. The warpage,
conductivity and toughness of the tray were all so good as to be
sufficient- ly practical. Examples 2 to 6 The same procedure as in Example
1 was repeated except that the amount and fiber length of a carbon fiber as
well as the amount of a lamellar inorganic filler were changed as shown in
Table 1. The results are set forth in Table 1. The warpage, conductivity
and toughness of the trays were all so good as to be sufficiently
practical. Comparative Examples 1 to 6 The same procedure as in Example 1
was repeated except that the amount and fiber length of a carbon fiber as
well as the amount of an inorganic filler were changed as shown in Table 2.
The results are set forth in Table 2. 



-13- Any of the warpage, conductivity and toughness of the trays were so
poor as to be impractical. Example 7 The same procedure as in Example 1 was
repeated except that 100 parts by weight of polyphenylene ether resins,
i.e., 50 parts by weight of a polyphenylene ether resin (made by GEM
Polymer Co. Ltd.) and 50 parts by weight of a rubber-modified styrene graft
copolymer (trade name Topolex 855-51, made by Mitsui Toatsu Chemicals,
Inc.) were used. The results are set forth in Table 1. The warpage,
conductivity and toughness of the tray were all so good as to be
sufficiently practical.    - 14 - Table 1 E   x   a   m   p   1   e 



1     2      3.    4      5      6      7 Polyphenylene    PPE      -    4
4     4-      -   PPO/ Ether Resin
HIPS Amount         100    4-    4       -    4        -   50/ (pts. wt.)
50 Carbon Fiber Fiber Length  0.3    4      4      4       -    0.1   0.3
(mm) Amount         15     5     30    15       -    4-    4 (pts. wt.)
Lamellar        200-BK  4-                                < - 4-    4-
4- Inorganic Filler Amount         20           4-      5     40    20
4 (pts. wt.) Warpage           0.2   0.1   0.2   0.2   0.1   0.2   0.2
Deformation (MM) Surface           105   106   104   105   105   lo7   105
Resistivity (f) Tray             Good  Good  Good  Good  Good  Good  Good 



Toughness    Table 2    -16- Example 8 15 parts by weight of a pitch-based
carbon fiber [trade name XYLUS, made by Nitto Boseki Co., Ltd., fiber
diameter = 13 [err], average fiber length = 0.3 mm] and 10 parts by weight
of mica flakes [trademark S-100, made by Canada Mica Co., Ltd., aspect
ratio = 65] as a lamellar inorganic filler were mixed with 100 parts by
weight of polyphenylene ether resins, i.e., 80 parts by weight of a
polyphenylene ether resin (PPE) (made by GEM Polymer Co. Ltd.) and 20 parts
by weight of a polystyrene resin (PS) (trade name Topolex 550-51, made by
Mitsui Toatsu Chemi- cals, Inc.), and the mixture was then extruded at
300[err]C by the use of a twin-screw extruder of 35 mm to form pellets. 



Next, a tray article having a size of 300 mm x 150 mm was molded from these
pellets at a molding temperature of 3000C at a mold temperature of
100[err]C by the use of an injection molding machine made by The Japan
Steel Works, Ltd., and the above-mentioned characteristics were then
measured. The results are set forth in Table 3. The warpage, conduc- tivity
and toughness of the tray were all so good as to be sufficiently practical.
Examples 9 to 16 The same procedure as in Example 8 was repeated except
that the amount and fiber length of a carbon fiber as well as the amount of
a lamellar inorganic filler were    -   17   - changed as shown in Table 3.
The results are set forth in Table 3. The warpage, conductivity and
toughness of the trays were all so good as to be sufficiently practical.
Example 17 The same procedure as in Example 8 was repeated except that mica
flakes having an aspect ratio of 28 



[trademark S-500, made by Canada Mica Co., Ltd.] were used. The results are
set forth in Table 3. The warpage, conduc- tivity and toughness of the tray
were all so good as to be sufficiently practical. Example 18 The same
procedure as in Example 8 was repeated except that talc having an aspect
ratio of 30 was used. The results are set forth in Table 3. The warpage,
conduc- tivity and toughness of the tray were all so good as to be
sufficiently practical. Comparative Examples 7 to 14 The same procedure as
in Example 8 was repeated except that the amount and number-average fiber
length of a carbon fiber as well as the amount and aspect ratio of an
inorganic filler were changed as shown in Table 4. The results are set
forth in Table 4. Any of the warpage, conductivity and toughness of the
trays were so poor as to be impractical.    -18- 



Table 3 E   x   a   m   p   l   e 8      9      10      11      12     13
- 19 - Table 3 (Continued)    - 20 - Table 4 C o m p a r a t i v e    E x a
m p l e 7         8         9        10    Table 4  (Continued) C o m p a r
a t i v e    E x a m p l e 11        12       13       14  



REPLACEMENT SHEET -22- NEW CLAIMS 1.   A tray for IC which is obtained by
molding a thermoplastic resin composition formed by kneading materials
which comprises (A) 100 parts by weight of a polyphenylene ether resin
comprising one or more kinds of units represented by the formula [err]
wherein each of [err], [err], [err] and [err]   is independently selected
from the group consisting of a hydrogen atom, a halogen atom, a hydrocarbon
group, a halohydrocarbon group, a hydrocarbonoxy group and a
halohydrocarbonoxy group; and n is the total number of monomer units and is
an integer of 20 or more, (B) 0,1 to 40 parts by weight of a carbon fiber
having a number-average fiber length in the range from 0,05 to 1,5 mm and a
diameter of from 5 to 15 [err], and (C) 0,1 to 50 parts by weight of a
lamellar inorganic filler having an aspect ratio of 20 or more selected
from the group consisting of mica and talc, the surface resistivity of said
tray being in the range of from 101 to 



[err] and the warpage of said tray being 1 mm or less when measured in
accordance with the following procedure: (a)  drying a 300 x 150 mm tray at
150[err]C for 24 hours, (b) placing said tray on a plate, and (c) selecting
nine (9) measurement points at uniform intervals around the tray periphery
and measuring, at each point, the height of the tray periphery from the
plate surface.    -23- 2.   The tray for IC according to Claim 1 wherein
the polyphenylene resin is a mixture including a styrene resin, said
styrene resin being a homopolymer or a copolymer of a styrene derivative
monomer which is an a-substituted styrene such as a styrene monomer or
methylstyrene, or a nucleus-substituted styrene such as p-t butylstyrene,
p-methylstyrene, vinyltoluene or chlorostyrene, or a copolymer of one or
more of these styrene monomers and another monomer. 3.    The tray for IC
according to Claim2 wherein said copolymer of one or more of the styrene
monomers and another monomer is a styrene-acrylonitrile copolymer, or a
graft polymer obtained by graft-polymerizing one or more of the styrene
monomers or the same and another monomer on a 



polybutadiene rubber. 4.    The tray for IC according to Claim 1 wherein
the amount of said carbon fiber to be added is in the range of from 10 to
30 parts by weight. 5.  The tray for IC according to Claim 1 wherein the
amount of said lamellar inorganic filler to be added is in the range of
from 10 to 40 parts by weight.    


