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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.

T e

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°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.
\\_
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pl ex. Thus, in place of the expensive alum numdie casting -2- tray, the
utilization of a plastic tray made of a pol yphen- ylene ether resin
conposition which can withstand 100[err]C or nore has been investigated for
the sinplification of the drying process. Such a plastic tray is nade of a
material in which electrically conductive carbon is kneaded with the poly-
pﬁenylene ether resin. when the plastic trays are carried, they are brought -
into contact with each other or into contacp with the parts sonetine and
they are often rubbed at this tinme, so that conductive carbon which is a
filler constituting the surface of the tray peels off and then adheres to
IClead wires at tinmes. In consequence, in soldering the IC parts on an
el ectroni c circuray, sheisitnd ifzatione ofcaupladeiowaray mdecadf w pedyphena
sol der owing to the adhered carbon, with the result that a sufficient

el ectrical conrgkenerethendesia compositinat weieh t dan evithstanshilO®Cr oG t

and the IC parts sonetines. | ) .
more has been investigated for the simplification of the

drying process.

5 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

10 at this_time, so thét conductive carbon which is a filler
constituting the surface of fhe.tréy peels off and then
adheres to IC lead wires at times. 1In consequence, in
soldering the IC parts on an electronic circuit, a fusing
failure occurs between the lead wifes and a solder owing to

15 the adhered carboh, with the result that a sufficient
electrical connection cannot be obtained between the elec-
tronic circuit and the IC parts sometimes.

| In orxrder to solve such a problem, there has been
contrived a technique in which the tray for IC is obtained

20 by uéing a carbon fiber instead of conductive carbon. U.S.
Patent No. 4404125 discloses a technique inﬁwhich the
carbon fiber is applied to a polyphenylene ether resin.
However, the object of this technique is électro—méghetic
wave shielding, an& for the purpose of the electro-magnetic:

25 wave shielding, a volume resistivity of 10-1 Q@ or less is
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In order to solve such a problem there has been contrived a technique in
which the tray for 1Cis 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 polyphenyl ene ether resin. However, the
object of this technique is electromagnetic wave shielding, and for the
purpose of the el ectromagnetic wave shiel ding, a volume resistivity of
[err] or less is necessary, which is netBceably different from
properties required for the tray for 1C of the present invention. That is,
it is necessary that the conductivity of the tray for ICis controlled so
as to be in the range of from/[err] [err] in terns of surface
resistivity, CNDQQ¢%$Q¥Wﬁm“ﬁ§q9f1Fr89?{6???1Y0d{%f¢qeﬂﬁ1fF@PnEIBPeFBFﬁﬁE
resistivity. \Wen the tr f | C is_directly brought intqQ contact with the
| ead wires of tFRIYIESsH tgesﬁGPY ERELTS Phithe Prasente dBYCRELR8 . of t he

1€parts Lo s i 16 o LB A0 A0 e S SRS
resistivity for IC is controlled so as to be in the range of from 101
5 to 1012 @ in terms of surface resiétivity, or in the range
of from 101 to 1012 Qcm 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,

10 provided that the surface resistivity of the tray is less
than 101 Q. Also in the case that the surface resistivity
is more than 1012 @, static electricity is generated, so
that the IC is similarly damaged at times.

The carbon fiber which has heretofore been used has

15 a fiber léngth of 3 mm or more, and as a reinforcement
filler or for the purpose'of the electro-magnetic wave
shielding, the carbon fiber has been added to a resin.
However, in the case that an injection molding method is
employed, the cérbon fiber is oriented in a specific direc-

20 tion in molded articles, and as a result, molding shrinkage
takes place under én anisotropic statgé which gives rise fo
warﬁage.‘ Iﬂ particdlar,—éince the tray for IC has a small
wall thickness and a plane stfucture, the large warpage
which is a serious problem occurs. That is, the tfay for

25 IC is handled in an automatic machine, and therefore, for
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Is nore than [err], static electricity is generated, so that the ICis
simlarly damaged at tines. The carbon fiber which has heretofore been used
has a fiber length of 3 mnmmor nore, and as a reinforcenent filler or for

t he purpose of the el ectromagnetic wave shielding, the carbon fiber has
been added to a resin. However; in the case that an injection nolding

nmet hod i s enpl oyed, the carbon fiber is oriented in a specific direc- tion
in nolded articles, and as a result, noldim¢ shrinkage takes place under an
ani sotropic state, which gives rise to warpage. In particular, since the
tray for 1C has a snall wall thickness and a plane structure, the |arge”

whi ch | h h f C
hand o In an oS¥amBLee Wheh: foe TG Ther 156,80 +oay Fordtin PuigR fhe
300 150 f t lief fr f
t he tmrﬂ a; nust rm%iﬁgnfn %; +g§ésf |s%&eo#tﬁognﬂgo{:ﬁﬁlrgﬁ?%bq?&egr#srbge_r (E:ios ??HI:O
present in the gggyentypial oL&EIGH HRP otHeIC hRSHI Endf abd Gt Ve Prdd¥ent in

the conventional techniques.

Disclosure of the Invention
The présent 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
10 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

.15 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. 1In conse-
quence, the present invention has now been attained.

That is, the present invention provides a heat-

20 resistant tray for IC which is obtained by molding a ther-
moplastic resin cémpdsition formed by kneading (A) 100

parts by weight of#a poIyphenylene 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,

.25 and (C) 0.1 to.50 pérts by weight of a lamellar inorganic
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The present invention intends to solve the above- nentioned problens of a
tray for I1C and specifically, it intends to provide a heat-resistant tray
fror 1 C which has a suitable resistivity and which is free from war page and
i s excellent in toughness. -The present inventors have intensively

i pvestigated to solve the above-nentioned problens, and as a result, they
have found a conposition which conprises a sel ected pol yphenyl ene et her
resin, a carbon fiber and a lanellar inorgafiec filler and which can
sufficiently achi eve the above-nentioned purpose as the tray for IC In
conse- quence, the present invention has now been attained. That is, the

t i ti id heat - ' t f | C which i i ned
Dy ol ding. a ¢ HEFLEREJIEHE Ao PReTEBOE DI Bh 40 FHochAP A AUBIPHEIEAr 100
ts b i ght_of . {.yph I her . in, . (B) 0.1t
3g{gﬁt gfmglgarB%%1$F§%P¥ ég?%8%2%ﬁ§%b§%}£§3%$a. e%?ﬁﬁﬁef%%g?ﬁﬁﬁgb?hgxrange

of from0.05 to;di2 gm and (C) 0.1 to 50 parts by weight of a |amellar
i norganic - . - . ©

5 Best Mode for Carrying out the Invention
A polyphenylgne ether resin of a component (A)
which is used in the present invention is a mixture of a
styrene resin and'a polyphénylene ether resin having one or

more kinds of units represented by the formula

10

R3 4

wherein each of Rj, Ry, Rz and R4 is independently
selected from the group consisting of a hydrdgen atom, a
halogen atom, a hydrocarbon group, a halohydrocarbon group,
20 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;? -
No particular restriction is put on a preparation

method of the polyphenylene ether resin, but it can be

.25 prepared by any one of methods described in U.S. Patent
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filler having an aspect ratio of 20 or nore, the surface resistivity of the
tray being in the range of from[err] to [err]. Best Mde for Carrying out
tthe Invention A polyphenyl ene ether resin of a ecenponent (A) which is used
in the present invention is a polyphenylene ether resin having one or nore
kiznds of units represented by the formula [err] wherein each of [err] and
[err] is independently selected fromthe group consisting of a hydrogen
atom a hal ogen atom a hydrocarbon group,= & hal ohydrocarbon group, a
hydr ocar bonoxy group and a hal ohydrocar bonoxy group; and n is the total
nunber of nononer units and it is an integer of 20 or nore. Preferably a

m xture of a st ' dth h I No
barticul ar reat Nogv: GHORE Bat 3968 By i LAY %%&%%%h%aisi i o RESANe

et her resin, butnbgniggn?e pr By{fd q¥um£¥ng_q % enegeggﬁéim%gﬂr1 u. S.

Pat ent
-also be most preferably used. . .-

Examples of the styrene resin which.is used herein
5 include homopolymers and copolymers of styrene derivative
monomers which are a-substituted styrenes such as styrene
: o
monomer and methylstyrene, and nucleus-substituted styrenes
such as prt—butylstYrene; p-meﬁhylstyrehe, vihyl£oluene and
chlorostyrene, copolymers of one or more of these styrene
10 monomers and another monomer, for example, a styrene-
acrylonitrile copolymer (an AS resin),-a graft polymer
obtained by graft-polymerizing one or more of these styrene
monomers or the same and another monomer on a polybutadiene
rubber, for example, a styrene graft polymer (an HIPS
15 resin) and a styrené-écrylonitrile graft polymer (an ABS
resin). These styrene resins can be manufactured in accor-
dance with a well-known procedure by a person skilled in
the art, and they are commercially available.
Furthermore, a carbon fiber of_a component (B) is
20 also essential to obtain a tray for IC, and the conforma-
tion and the amount of the carbon flber are 1mportant to
control the conduct1v1ty and the surface resistivity of the
tray so as to be in suitable ranges. Examples of the
carbon fiber which can be used in the present invention

- 25 include all of usual known carbon fibers, for example,
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-8- cannot be used as a material of the tray for IC. Further- nore, the
anmount of the carbon fiber to be added is in the range of fromO0.1 to 40
parts by weight, preferably from 10 to 30 parts by weight. Wen the anount
of the carbon fiber is less than 0.1 part by weight, the conductivity is
[grr] or nore, and when it is in excess of 40 parts by weight, the
conduct|V|ty is less than [err], which is unpreferably outside the proper
range of the present invention. If the corductivity is less than [err], a
short occurs unprefe- rably between the |leads wires of the IC parts to
damage the 1C at tinmes. The lanellar i-norganic filler having an apsect
ratio of 20 or nore which is the conponent (C) is mca or talc, and they
have a | anel | arcashgie fHifersn naspéactneed @bfcﬁé@mlnmﬁ&bemesagbeéﬁ ratio
in the present invention can be defined, as, L/t wherein "L" is an averqgg
di aneter of tfu?%ﬂﬁQ¥R§?(ﬂnQ:PQIVQﬁEY1%Hl¥¥41Qw Qﬁﬁbon'fhh?rﬁnmévBﬁéﬁEur

t hi ckness of t qsllar filler,, and in the present i_nven- . ti

| anel | ar inorg ting and FRibpipg pe QHNQQQ%MPHEEhUSgﬁyp+ﬁa}he

pr esent 'nvent'Omfg&%la@qga&n%&ssmk%manr%c 45 Rl §91§sar e Used.

5 (trade name, made by Nitto Boseki Co., Ltd.) and Dialead
(trade name, made by Mitsubishi Chemical Industries, Ltd.)
which mainly comprise pitch, and Rurekachop (trade name,
made by Kureha Chemicélllﬁduétry Co;, Ltd.) which mainly
comprises the polyacrylonitrile fiber.

10 The carbon_fiber is a fibrous bundle of many single
fibers having a diameter of from 5 to 15 um, and in partic-
ular, it is important that thé number average fiber 1engtﬁ
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,

15 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'ffom 101 to
1012 . This is considered to be for the foliowing reason:
the fiber length is too short, and the fibers do not twine

20 round each other ig_the molded article, so that conductive
passages are not connected to each other and so ig is
difficult fo impart the conductivity to the molded article.
When the nﬁmber average fiber-length is more than 1.5 mm,
warpage occurs even if a lamellar inorganic filler which is

25 a component (C) is added. Eventually, such a carbon fiber

"
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enpl oynent of such a lanellar inorganic filler is particu- larly effective
for the inhibition of the warpage anong characteristics of the nolded tray
f-or I C. The war page- 7 carbon fibers manufact-ured by calcining fibers
such as cellul ose and pol yacrylonitrile, carbon fibers manufactured by
nFIting and spinning petroleumor coal pitch. Typical conmercial exanples
the carbon fiber include Xylus (trade nanme, made by Nitto Boseki Co.
Ltd.) and Dial ead (trade nanme, nade by M +s8b+shi Chem cal |ndustries,
Ltd.) which mainly conprise pitch, and Kurekachop (trade nane, nade by
Kureha Chem cal ‘Industry Co., Ltd.) which mainly conprises the
pol yacrylonitrile fiber. The carbon fiber is a fibrous bundle of many
singl e fibers vannes Pedugpdt aF af mateRial tof 1he &may, faKdIfN pEPFFEerDIar

it is inportant that the nunber %v age fiber |ength of th garbon fj ber |s
in the range ofMa%€omtiepsmpeynt 8L khe\FarbemLikamer 99ePQ§§ f tBet™|

s less than 0.05 mm the Subfgog,r g5i SL Yy Yestle, | p2%e2RARIDEron 10

to 30 parts by weight. When the amount of the carbon fiber
5 is less than 0.1 part by weight, the conductivity is 1012 @
or more, and when it is in excess of 40 parts by weight,
the conductivity is less than 101 @, which is unpreferably
outside the proper range of the present invention; If the_
.conductiQity is less than 10l @, a short occurs unprefe-
10 rably between the leads wires of the IC parts to damage the
IC at times.
Examples of the lamellar inorganic filler having an
aspect ratio of 20 or more which is the component (C)
include mica, talc, kaolin clay and aluminum hydroxide, and
15 they have a lamellar shape and an aspect ratio of 20 or
more. The aspect ratio in the present invention can be
defiﬁed.as L/t wherein "L" is an averagé diameter of the
surface of the lamellar filler and "t" is an average
thickness of the lamellar filler, and in the present inven-
20 tion, the lamellar inorganic filler in which L/t is 20 or
more can be used. In the present invention, mica and talc
which maihly comprisé a Silicate are preferably used. The
employment of such a lamellar.inorganic filler is particu-
larly effective for the inhibition of the warpage among

25 characteristics of the molded tray for IC. The warpage-
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cannot be controlled so as to be in the suitable range of the present

I nvention, 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 tw ne round each other in the nolded article, so that conductive
passages are not connected to each other and so it is difficult to inpart
the conductivity to the nolded article. Wen the nunber average fi ber
length is more than 1.5 nm warpage occurs &ven if a lanellar inorganic
filler which is a conponent (C) is added. Eventually, such a carbon fiber
cannot be used as a material of the tray for IC. Further- nore, the anpunt
of the carbon fiber to be added is in the range of fromO0.1 to 40 .parts by

wei ght f plrjef er aﬁf?efF’é%N 15P% F B FEFEAEs b@y%ﬁgﬂ?d Ry S 1R %ﬁﬁrbﬁn t he
carbon fiber is_lLe t 0. t. b h

FDre, ﬁnd Fhen]F% ég ?ﬂgﬂﬁcéygygﬁﬂﬂbxﬁﬁptggﬁy aﬁgﬁﬁfg 5 IVI 5%|v yngr
ess than [err which i t th

present inventi %ﬂr 'Foﬁ’émc %ﬁb]? %\% S ge e %err% qﬁr]&ﬁort occurs

unpr ef e- IC of the present invention can be obtalned. When the

5 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 ih the tange of from 0;1 to 50
parts by weight, preferably from 10 to 40 parts by weight.

10 When the amount of the lamellar_inorganic_filler'is less
than 0.1 part by weight, it is difficult to inhibit the
warpagé 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 ahount_is not practical.

15 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

20 that of the lamellar inorganic filler (C) is from 0.1 to 50

. éérts 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,

-25 the three components (A), (B) and (C) are uniformly mixed,

- —
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‘rably between the leads wires of the IC parts to danage the IC at tines.
The lanellar inorganic filler having an aspect ratio of 20 or nore which is
t he conponent (C) is mca  or talc , and they have a | anell ar shape
and an aspect ratio of 20 or nore. The aspect ratio in the present

. irgvention can be defined as L/t mherein "L" I S an average di aneter of the
surface of the lanellar filler and "t" aver age t hi ckness of the

| anel lar filler, and in the present |nven % the lanellar inorganic
filler in which L/t is 20 or nore can be used. In the present invention,

mca and talc mhich mai nly conprise a silicate are used The
erl oyrent of S dhd SR HAOUAR el Ll Shod Sl Yy ROGRAaRSSECLEVS
Lg;beg'frggrmg[one gxgh&;%%ﬁgﬁa¥ﬁeﬁégéﬁgn ;%$¥§ G@R{%E@%gﬁgb-ﬁéwag the
Afterward the kneaded mater}al is molded into a desired
tray for IC by an injection molding method or a press
5 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-

10 gated diene block copolymer, a high fluidization agent such
as a low-molecular weight polystyrene, a low-molecular
weight sryrene-alkyl maleate ester copolymer or a low-
molecular weight styrene-maleimide copolymer, an antioxi-
dant, an ultraviolet absorber, an aggregate and a flame-

15 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>

a3 s

20 The present invention wili be described in detail
in reference to examples, but the scope of the present
invention should not be *Timited to these examples. Inc;—
dentally, characteristics of resin compositions and molded
articles mentioned in the examples and comparative examples

25 were evaluated by the following procedures.
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| ar inorganic filler are sinmultaneously used, the tray for IC of the
present invention can be obtained. Wen the aspect ratio of the filler is
| éss than 20, it is difficult to inhibit the warpage to 1 mmor |ess, even
if the filler is a lanellar silicate. Furthernore, the anobunt of the

| gmel lar inorganic filler is in the range of fromO0.1 to 50 parts by

wei ght, preferably from10 to 40 parts by weight. Wen the anount of the
lanel lar inorganic filler is less than 0.1 Yart by weight, it is difficult
to inhibit the warpage to 1 mmor less. Wen it is nore than 50 parts by
wei ght, the toughness of the tray deteriorates, and thus such an excessive

anmount is not practical. As is apparent fr n1the f or ego t he anpbunts of
the respective m iﬁ‘oﬁﬁﬁdb@ﬁtﬁﬁge? n“FW*br%%#si Jnvention are as

follows: the anpbunt of arbon B haV| er-aver,a fiber
IengLP in ghfhrange of ﬁ I g%b %g ¥ W ?§ 41% §%8§Ptgg

wei an '
par?s by wei ghfdvgg?# P‘F‘éséé@gtﬂ tag:r fg(r)be%g??%%by l{'/é‘lﬁé eg’%g] gg%eng?ene

ether’ resin (Aop BHIeRE0SNeze) of Fﬁﬂﬁt&“&ﬁetﬁé’rﬁé}.‘?ﬁiﬂeiy(@f thB) taa¢ (O

can be prepared by a usual knowh nethod. That is
5 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 betweén a .
maximum value and a minimum value was evaluated as a warp-
age value.
10 (2) Conductivity of tray
A surface resistivity of the tray article was
measured at an application wvoltage of 100 V for an applica-
tion time of 10 seconds by a surface high-resistance meter
(trade name Hirestor) made by Mitsubishi Petrochemiéal Co.,
15 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.
20 Example 1
15 parts b& weight of a pitch-based carbon fiber
(trade ndméIXYLUS; made By Nitto Boseki Co., Ltd., fiber
diameter = 13 um, average fiber length = 0;3’mm] and 10
parts by weight of miéa'flakes [trade mark s;ioo, made by

25 Canada Mica Co., Ltd.; aspect ratio = 65] as a lamellar
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the three conponents (A), (B) and (C) are uniformy m xed, -10- and the
m xture is then nelted and kneaded by a uniaxial or a nulti-axial extruder
hdving a sufficient kneading power. Afterward, the kneaded material is

mol ded into a desired tray for 1C by an injection nolding nethod or a press
mg) di ng met hod which is a usual nolding method. If neces- sary, optional
addi tives can be added to the above- nentLoggd_conposition, and exanpl es of
the additives in- clude a pignment, a dye, a reinforcenent material such as
a glass fiber, an inpact strength nodifier such as a conju- gated diene .

bl ock copolyner, a high fluidization agent such as a | ow nol ecul ar wei ght

pol ystyrene, a linwrgambeulfdlleei gbte Bhamiws alieH 100 pakresedycwedght! ghiva
or a low nolecular weight styrene-nmnal eimde copol yner, an antioxi- dant,

an ul traviol et gdyphenyleneagghegatesiand 2PH) Jmade’ dyaGEMnPolneroder, t he
above-mentioned conposition can be suitably utilized as a TAB-carrier, a
rack and a nagaZit$e ] as a thermoplastic resin compos;tlon, and the mixture
was then extruded at 300°C by the use of a twin-screw
5 extruder of 35 mm to form pellets.h Next, a.tray article
having a size of 300 mm x 150 mm was molded from these
pellets at a molding temperature of 300°C at a moid teﬁper—m
ature of 100°C by the use of an injection molding machine
made by The Japan Steel Works, Ltd., and'EPe above-

10 mentioned characteristics were then measg;ed. 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

15 | 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 1ame11ar inorganic flller were'
changed as shown in Table 1. The results are set forth in
Table 1. The warpage, conductivity and toughness of the

20 trays were all so good'as to be sufficiently pracﬁical.

Comparative Examples 1 to 6

The same procedure as in Example 1 was répeated
excep£ that the amount and . fiber length of a carbon fiber
as well as the amount of an inorganic filler were changed

25 as shown in Table 2. The results are set forth in Table 2.
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case in addition to the tray for I1C. <Exanpl es> The present invention wl|
be described in detail in reference to exanples, but the scope of the
present invention should not be linted to these exanples. Inci- dentally,
characteristics of resin conpositions and nolded articles nentioned in the
exanpl es and conparative exanpl es were eval uated by the follow ng

pf ocedur es. - 11- (1) \Warpage of nnldgdlgrgicles (trays for 1GCs) A 300
nm x 150 nmtray 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 uniformintervals as neasurenent points, and a

i foronce of | TRE 1og ol e e A g S i T VAl e v
eval uated as a e scApoorakhseto(Be lmpchilicglt.y of tray
Example 7 - . . -
The same procedure #s in Example 1 was-repeated
5 except that 100 parts by weight of bolyphenylene ether
regins, i.e., 50 parts by weight of a polyphenylene ether
resin (made by GEM Polymer CO; Ltd.) and 50 parts by ﬁeight
of a rubber—modified styrene graft.copolymer (trade name
Topolex 855-51, ma&e by Mitsui Toatsu Chemicals,.Inc.) wege
10 ﬁsed. The results are set forth in Table.l. The warpagg,

conductivity and toughness of the tray were all so good as

to be éufficiently practical.

15

20

25
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A surface resistivity of the tray article was neasured at an application
voltage of 100 V for an applica- tion tine of 10 seconds by a surface
hi‘gh-resi stance neter (trade name Hirestor) nade by M tsubi shi

Petrochem cal Co., Ltd. (3) Toughness of tray The tray was allowed to
spont aneously fall on a concrete surface froma height of 2 m and the
presence of breakage was then observed. Exanple 1 15 parts by weight of a
pitch-based carbon fiber [trade nane XYLUS, nade by Nitto Boseki Co., Ltd.,
fiber dianmeter = 13 [err], average fiber length = 0.3 nmm and 10 parts by.
wei ght of mca flakes [trade mark S-100, i&ﬂ?ebf Canada Mca Co., Ltd.,
aspect ratio = 65] as a lanellar - 12 = anic filler were bl ended
with 100 parts by wei ght of a pol yphenyl ene ether resin (PPE) [rmade by GEM
Pol ymer Co., Ltd. ] as a thernoplastic resin conposition, and the m xture

5 , : E x a m p 1 e
1 2~ 3 4 5 6 7
10 Polyphenylene PPE <« - -« - <~ PPO/
Ether Resin HIPS
Amount 100 -« - - - -« 50/
(pts. wt.) 50
15
Carbon Fiber
Fiber Length 0.3 - - - -« 0.1 0.3
(mm) . . b4
. - & .
20 Amount 15 5 30 15 « «— @ -
(pts. wt.)
Lamellar 200-HK <« - - <« - <«
Inorganic
25 Filler
- Amount 20 - - 5 40 20 «
(pts. wt.) :
30 - -
Warpage- 0.2 0.1 0.2 0.2 0.1 0.2 0.2
Deformation :
(mm)
35  Surface 105 106 104 - 105 105 107 105
' Resistivity - ' : :
(Q) -
Tray - Good Good Good Good Good Good Good

40 Toughness

45

50
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was then extruded at 300[err]C by the use of a twin-screw extruder of 35 mm
to formpellets. Next, a tray article having a size of 300 nmx 150 nm was
mol ded fromthese pellets at a nmolding tenperature of 300[err]C at a nold
tenper- ature of 100[err]C by the use of an injection nolding machi ne nade
by, The Japan Steel Wrks, Ltd., and the above- nentioned characteristics
were then measured. The results are set fartgh in Table 1. The war page,

- conductivity and toughness of the tray were all so good as to be
sufficient- |y practical. Exanples 2 to 6 The sane procedure as in Exanpl-e
1 was repeated except that the anount andgépgg olength of a carbon fiber as
well as the anmount of a |anellar inorgani r 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 suificiently
practical. gonparative Exanples 1 to 6 mhe saea pfocagdy e ag xnabwapplieel
was repeated except that the amount and fiher Tength of a carbon fiber as
wel | as the anount of an inorganic filler 2ere changed as shownSi n Tablée 2.
The results are set forth in Table 2,

10 Polyphenylene PPE = <« «— - - -
Ether Resin _

Amount 100 -« -« <« “« «—
(pts. wt.) :
15 '
Carbon Fiber
Fiber Length 0.3 <« o - 0.01 3
(mm)

20 Amount 50 0  1s - - -
(pts. wt.)

Lamellar 200-HK - - 200-HK <« -
Inorganic -
25 Filler

Amount _ 20 « 0 60 20 -~
(pts. wt.) :

30 , .
Warpage- ' 0.3 0.1 6.3 0.2 0.1 5.5
Deformation . -
(tom)

35 surface 10-1° >1012 - 105 109 1012 3105
Resistivity '
(Q)

Tray Good  Good Good Damaged Good Good
40 Toughness ,

45
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-13- Any of the warpage, conductivity and toughness of the trays were so
poor as to be inpractical. Exanple 7 The same procedure as in Exanple 1 was
repeated except that 100 parts by weight of polyphenyl @he”ether resins,
i.e., 50 parts by weight of a polyphenyl ene ether resin (nade by GEM

Pol ymer Co. Ltd.) and 50 parts by weight of a rubber-nodified styrene graft
copol yner (trade nane Topol ex 855-51, nade M tsui Toatsu Chem cal s,

Inc.) were used. The results are set forth in Table 1. The war page,
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

Example 8
15 parts by weight of a pitch-based carbon fiber

[trade name XYLUS, made by Nitto Boseki.Co., Ltd., fiber
diameter = 13 pm, average fiber length = 0.3 mm] and 10

5 parts by weight of mica flakes [tfédemark §-100, made by
Canada Mica Co., Ltd., aspect ratio = 65] as a lamellar
inorganic fillér were mixed with 100 parts by weight of
polypheﬁylene efher resins, i.e., 80 parts by weight of a
polyphenyleng ether resin (PPE) (made by GEM Polymer Co.

10 Ltd.) and 26 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°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

15 molded from theée pellets at a molding temperature of 300°C
at a mold temperature of 100°C by the use of an injection
molding machine made by The Japan Steel Works, Lﬁd., and
thé ébéve—mentioned characteristics were thén measured.

The results are set forth in Table 3. The warpage, conduc-

20 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

25 as well as the amount of a lamellar inorganic filler were
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1 2 3. 4 5 6 7 Pol yphenyl ene PPE -
4 4- - PPQO Et her Resin
H PS Amount 100 4- 4 - 4 = 50/ (pts. w.)
50 Carbon Fi ber Fiber Length 0.3 4 4 4 - 0.1 0.3
(mm Anmount 15 5 - 30 15 - 4- 4 (pts. wt.)

~ Lanel | ar 200-BK 4- - 17 - < - 4- 4-
4- lnorganic Filler Anmount 20 4- 5 40 20
4 (pts. wt.) Warpage 0.2 0.1 0.2 0.2 0.1 0.2 0.2 -
Def ormati on (MV) Surface 105 106 104 105 105 | 07 10

Resistivity (f) cha®ed as shown ifOféb1&0Pd THOLesHiRd aP8Oget BOFLh o

10

15

20

25

Table 3. The warpage, conductivity and toughness of the
trays were all so good as tQ be sufficiently practical.

Example 17

The same procedure as in E;ample 8 was repeated
except that mica flakes.having an aspect ratio of 28
[trademérk S-500, made by Canada Mica Co., Ltd.] were used.
The results are set forth in Table 3.. The warpage, conduc-
tivity and foughness.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 resulﬁs are set forth in Table 3. The warpage, conduc-
tivity and toughness of the tray were all so good as to be
sufficiently practical.

Cqmgarative Examples 7 to 14

The same procedﬁre as in Examplé 8 was repeated
except tﬁat the amount and number-average fiber length of a
carbon fiber as well as the amount and aspect ratio of an
inorganic filler were éhanged 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.

_—
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Toughness Table 2 -16- Exanple 8 15 parts by weight of a pitch-based
carbon fiber [trade name XYLUS, nade by Nitto Boseki Co., Ltd., fiber

- diraneter = 13 [err], average fiber length = 0.3 nmm] and 10 parts by wei ght
:of mca flakes [trademark S-100, made by Canada Mca Co., Ltd., aspect
iratio = 65] as a lanellar inorganic filler were mxed with 100 parts by

. wei ght of pol yphenyl ene ether resins, i.e., 180 parts by weight of a

_pol yphenyl ene ether resin (PPE) (nmade by CGEM Pol yner Co. Ltd.) and 20 parts
by wei ght of a polystyrene resin (PS) (trade name Topol ex 550-51, nade by
Mtsui Toatsu Chem - cals, Inc.), and the Rilue was t hen extruded at
300[err]C by the use of a twi n-screw extr E'r—trl':i 35 mMmto form pellets.

5 , E x a m p 1 e
8 9 10 11 12 13
10 Polyphenylene PPE/PS <« - - - -
Ether Resin
Amount 80/20 « - - - -
(pts. wt.)
15
Carbon Fiber :
Fiber Length 0.3 - - <« - -«
(mm) |
20 Amount 15 5 30 15 35 1
(pts. wt.)
Lamellar S-100 <« -« - - -—
Inorganic
25 Filler
Aspect Ratio 65 “«— «— - -« DR
~ Amount 20 - -« - 10 -
30 (pts. wt.)
Warpage: 0.3 0.3 0.3 0.2 0.3 0.3
Deformation ' :
35 (mm)
Surface 105 106 104 105 104 1011
Resistivity
(Q)
40
Tray Good Good Good Good Good Good
Toughness
45
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Next, a tray article having a size of 300 nmx 150 mm was nol ded fromthese
pellets at a nolding tenperature of 3000C at a nold tenperature of
160[err] C by the use of an injection nolding machi-ne natde by The Japan
Steel Works, Ltd., and the above-nentioned 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_aggto be sufficiently practical.
Exanples 9 to 16 The sanme procedure as in Exanple 8 was repeated except
~that the anount and fiber |length of a carbon fiber as well as the anpunt .of
“a lanellar inorganic filler were Fabled 3 (3 changed,as shown in Table 3.
The results are set forth in Table & 11 uctivity and

t oughness of the trays were all so good as to be suff|C|entIy practlcal

Exanpl e 17 The saWE_prUCEdUTE‘HS‘Tﬁ‘EXHﬂpTE—8‘mu: TEepeated except that mca

fl akes having an aspect ratio of 28 E x a m p 1 e
14 15 16 17 18
10 Polyphenylene PPE/PS - - - -«
Ether Resin -
Amount 80/20 - - - -
(pts. wt.) '
15
Carbon Fiber
Fiber Length 0.1 1.2 . 0.3 - 0.1
(mm) | |
20 Amount . 15 - - 1 15
(pts. wt.)
Lamellar S-100 - -« S-500 Talc
Inorganic
25 Filler
Aspect Ratio 65 -~ - 28 7 30
Amount 10 -« 40 10 -
30 (pts. wt.)
Warpage- 0.3 0.5 0.1 0.8 0.5
Deformation
35 (mm) . .
Surface 108 106 105 105 105
Resistivity
(K2)
40
Tray Good Good Good Good Good
Toughness
45
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[trademar k S-500, nmade by Canada Mca Co., Ltd.] were used. The results are
set forth in Table 3. The warpage, conduc- tivity and toughness of the tray
wete all so good as to be sufficiently practical. Exanple 18 The sane
procedure as in Exanple 8 was repeated except that talc having an aspect
ratio of 30 was used. The results are set forth in Table 3. The war page,
conduc- tivity and toughness of the tray werzmall so good as to be
sufficiently practical. Conparative Exanples 7 to 14 The sanme procedure as
.in Exanple 8 was repeated except that the amount and. nunber-average fi ber.

l ength of a carbon fiber as well as the anmdlyle 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 inpractical. - 18-
5 Comparxrative Example
i) ) 8 T 10
10 Polyphenylene PPE/PS | e - -«
Ether Resin '
Amount 80/20 - - -
(pts. wt.) :
15 '
Carbon Fiber
Fiber Length 0.3 <« 0.3 -
(mm)
20 Amount 50 0 15 -
- (pts. wt.) '
Lamellar S-100 <« - -
Inorganic
25 Filler
Aspect Ratio 65 -« - «
Amount 20 - 0’ 60
30 (pts. wt.) :
Warpage- 0.3 0.1 3.5 0.2
Deformation -
35 {mm)
surface 10-1 >1012 105 106
Resistivity
(Q)
40
Tray Good Good Good Damaged
Toughness
45
——‘/.
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Table 3 E X a m p I e 8 9 . 10 11 12 13

- 19 - Table 3 (Continued) - 20 - Table 4 Compar ati ve E x a
mpl e 7 8 9 10 Tabl e 4 (Cbntlnued) Compar
ative Exampl e 11 12 13 14
- 21 -
Table 4 (Continued
5 Comparative Example
11 12 13 14
10 Polyphenylene PPE/PS - - «
Ether Resin
Amount . 80/20 - L -
(pts. wt.)
15
Carbon Fiber
Fiber Length 0.01 3 2 0.3
(mm) .
20 Amount 15 | e e -
(pts. wt.)
Lamellar S-100 « - M-XF
Inorganic
25 Filler
Aspect Ratio " 65 -« T 15°
Amount 20 -~ 0 -~
30 (pts. wt.)
Warpage- 0.1 5 3 2
- Deformation . : SR N
35 (mm)
Surface >1012 105 - 103 103
Resistivity :
(Q)
40
Tray Good Good Good Good
Toughness
45
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REPLACEMENT SHEET -22- NEW CLAI M5 1. Atray for I1C which is obtalned by
nol ding a thernoplastic resin conposition for med by mﬂamml‘mmu

whi ch conprises (A) 100 parts by weight of a polyphu
-conpri sing one or nmore kinds of units represented: by* the flordul a [err]
wherein each of [err], [err], [err] and [err] I's independently sel ected
fromthe group consisting of a hydrogen at amnpoa_hal ogen at%g) a hydrocar bon
~group, a hal ohydrocarbon group, .a hydrocarbonoxy group and 6.8

hal ohydr ocar bonoxy group; and n is the total nunber .of nononer units and-is
an integer of 20 or nore, (B) 0,1 to 40 parts by weight of a carbon fiber
havi ng a nunber-average fiber length in thecreyge fromO0,05 to 1,5 mmand a
di aneter of from5 to 15 [err], and (C) 0,1 to 50 parts by weight of a
l'anel lar inorganic filler having an aspect ratio of 20 or nore sel ected
fromthe group consisting of mica and talc, the surface resistivity of said
tray being in the range of-frbkzeyl fos IC which_ is obtained by molding a

thermoplastic resin composition formed by kneading materi-
5 alé which comprise (A) 100 parts by weight of a poly-
phenylene 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 aﬂ aspect
10 ratio of 20 or more, the surface resistivity of said tray

being in the range of from 10l to 1012 gq.

2. The tray for IC according to Claim 1 wherein

said lamellar inorganic filler is mica or talc.

15
3. The tray for IC according to Claim 1 wherein
said polyphenylene ether resin is a mixture of a styrene
- resin and a polyphenylene ether resin having one or more
kinds of units represented by the formula
20
Ry Ry
R3 Ry
25 - " n

This Sheet Has Been Replaced

L llllll 11




[err] and the warpage of said tray being 1 mmor le
accordance with the follow ng procedure: (a) drying a 300 x 150 mmtray at

150[err]C for 24 hours, (b) placing said tray on a pl wﬂl Bﬂ Ecti ng
nine (9) neasurenent points at uniformintervals arou ) rYhery

and neasuring, at each point, the height of the tray periphery fromthe

pl ate surface. -23- 2. The tray for € 28coerding to Caim1 wherein
't he pol yphenylene resin is a mxture including a styrene resin, said
styrene resin being a honopol yner or a copol yner of a styrene derivative .
nononmer which is an a-substituted styrene such as a styrene nononer or

met hyl styrene, or a nucl whereimseachitafi Ry yRene RyuaindaRypis bodgpendentky
p-met hyl styrene, vinyltoluene or chlorostyrene, or a copolyner of one or
nore of these st§etAetednbrRm sthth GTVR IFOnsHsHdngr of3a hydnogen rafPRord | C
according to Cajn2 wherein sai of one or_npre of the %Eyrene

copol yner
nononers and ano?ﬁ%?gﬁBH%E%W'iifhy RON, GEOREMi & NAECRYIEPSARRON HXARP,
graft polyner obtajned b raft-pol yneri zi ng,oge, or, nore of the styrene
nononers or the §gh¥gﬁﬂﬁgﬁﬂ%ﬁ?ﬁ¥ Qﬁﬁﬁﬁnﬁn%%ﬁ halohydrocarbonoxy group; and
5 n is the total number of monomer units and it is an integer

of 20 or more.

4. The tray for IC according to Claim 3 wherein
said styrene resin is a homopolymer or a copolymer of a
10 styrene derivative monomer which is an o-substituted sty-
rene such as a styrene monomer or methylstyrene, or a
nucleus-substituted styrene such as p-t-butylstyrene,
p-methylstyrene, vinyltoluene or chlorostyrene, or a copol-
ymer of one or more of these styrene monomers and another

15 ° monomer.

5. The tréy for IC according to Claim 4 wherein.
said copolymer of one-or more of the styrene monomers and
another monomer is a styrene-acrylonitrile copolymer, or a

20 graft polymer obtained by graft-polymerizing one or more of
the styrene monomers or the same and another monomer on a

polybutadiene rubber.

6. The tray for IC according to Claim 1 wherein

25 the amount of said carbon fiber to be added is in the range
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pol ybut adi ene rubber. 4. The tray for 1C according to Claim1 wherein
the amunt of said carbon fiber to be added is in the range of from 10 to
36 parts by weight. 5. The tray for IC according to_GC

?Egtr;naooz Osibdpg?tmsal Ibsr Wlmnthganl c filler to- be a—dded T\“l\‘nmt““\“i\m‘w“\m

24

of from 10 to 30 parts by weight.

7. The tray for IC according to Claim 1 wherein the

amount of said lamellar inorganic filler to be added is in

5  the range of from 10 to 40 parts by weight.

10
15
20

25
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