
SPECIFICATION  Silica Powder and Applications Thereof  Technical Field 5
The present invention relates to silica powder and its applications.
Background Art There have recently been desired for the miniaturization,
weight-reduction  and quality-improvement of electronic machinery and tools
and correspondingly,  10 the semiconductor packages have rapidly been
miniaturized and thinned, and the pitches thereof have likewise been
rapidly narrowed. In addition, the  surface-packaging suitable for the high
density packaging on an interconnecting  substrate has been one of the
leading mainstreams of the packaging technique.  Under such circumstances,
there has likewise been required for the 15 quality-improvement of a
material for sealing semiconductor devices (hereunder  referred to as
"sealing material"), in particular, the improvement of the resistance  to
soldering heat and the moisture resistance, the reduction of the thermal
expansion coefficient and the improvement of the electrical insulating
characteristics thereof. To satisfy these requirements, it would be
desirable to use 20 a sealing material prepared by incorporating silica
powder into epoxy resin in the  highest possible amount. However, the melt
viscosity of the resulting sealing  material may increase because of the
higher load (or higher content) of the silica  powder and this in turn
leads to an increase in the defective molding such as  unloading of silica
powder, wire-flowing and chip-shifting. 25 In such circumstances, regarding
the sealing material having a high  content of such silica powder, there
have been proposed various kinds of  techniques for the prevention of any
impairment or damage of the fluidity and  moldability of the sealing
material. Examples of such techniques include a method  



I in which the coefficient of variation observed for the particle size
distribution is  limited to a level of not higher than 10% to thus make the
particle size  distribution sharper (Patent Document 1); a method in which
the degree of  sphericity (the sphericity) is restricted to the range of
from 0.75 to 1.0 for the 5 particles having a particle size of not less
than 45 u m to thereby further improve  the sphericity degree for the
coarse particles (Patent Document 2); a method in  which the specific
surface area of silica powder is limited to a level of not more  than 5
m2/g to thus prevent any increase of the contact area between silica
particles and a resin component (Patent Document 3); and a method which 10
comprises adding, to a sealing material, a small quantity of spherical fine
powder  having an average particle size ranging from about 0.1 to 1 u m
(Patent Document  4). These methods would permit the considerable
improvement of the sealing  materials, but the resulting materials have not
yet satisfied the recent severe and  strict requirements. For instance,
these techniques have not yet satisfactorily 15 solved such a problem that
the sealing material is flooded through the air vent  portion of the mold
during molding the same (or the phenomenon called burr- or
flash-formation). Patent Document 1: JP-A 11-124504;  20 Patent Document 2:
JP-A 2004-123849;  Patent Document 3: JP-A 2001-151866;  Patent Document 4:
JP-A 5-239321.  Disclosure of the Invention 25 Problems That the Invention
is to Solve Accordingly, it is an object of the present invention to
provide silica powder  which permits the elimination of the burr-formation
to a level as low as possible in  the sealing material having a high
content of such silica powder and excellent in  



the moldability; and a composition and a sealing material, in which the
silica  2 powder is incorporated into at least either of rubber or resin.
Means for the Solution of the Problems According to the present invention,
there is provided silica powder  5 characterized in that the silica powder
has, in the volume-based frequency  distribution of particle size as
determined by the laser diffraction-scattering  technique, the maximum
frequency values for every corresponding mode (relative  maximum) peaks
present at least in a particle size range extending from 1 to 4 u  m and in
a particle size range extending from 15 to 55 u m (these peaks being 10
referred to as "mode peak 1" and "mode peak 2", respectively); that the
maximum  frequency value for the mode peak 2 is greater than that for the
mode peak 1; that  the mode peak 2 has a shoulder; and that the content of
the particles whose  particle size ranges from 15 to 55 u m is larger than
that of the particles whose  particle size ranges from 1 to 4,u m. 15 In
the present invention, the silica powder comprises 35 to 55% by volume  of
particles having a particle size ranging from 15 to 55 u m; 10 to 30% by
volume  of particles having a particle size ranging from 1 to 4u m; not
more than 5% by  volume (including 0% by volume) of particles having a
particle size of greater than 20 55 u m; not more than 10% by volume
(including 0% by volume) of particles having  a particle size of smaller
than 1 u m; and the balance of particles having a particle  size of greater
than 4 u m and less than 15,u m. In this respect, it is preferred  that the
maximum frequency value for the mode peak 1 falls within the range of  from
1.5 to 3.5 a m, while that for the mode peak 2 falls within the range of
from 25 25 to 40 u m, and further preferably, the average sphericity degree
of particles  having a particle size of not less than 30 u m is not less
than 0.85. 



In addition, the present invention also relates to a rubber or resin
composition comprising the silica powder incorporated into at least either
of the rubber or resin. Effects of the Invention According to the present
invention, there are provided silica powder which  5 permits the
elimination of the problem concerning the burr-formation in the  sealing
material having a high content of such silica powder and excellent in the
moldability; and a composition and a sealing material, in which the silica
powder  is incorporated into at least either of rubber or resin. 10 Best
Mode for Carrying Out the Invention The term "mode peak 1" is herein
defined to be a peak corresponding to the  size of particles whose maximum
frequency value appears within a particle size  range extending from 1 to
4j.m, in the volume-based frequency distribution of  particle size as
determined by the laser diffraction-scattering technique. In 15 addition,
the term "mode peak 2" is herein defined to be a peak corresponding to  the
size of particles whose maximum frequency value appears within a particle
size range extending from 15 to 55 a m, in the same volume-based frequency
distribution of particle size. The size of particles, the frequency of
which is  maximum, herein means the particle size corresponding to the
median in the 20 channel showing the highest frequency, observed in the
volume-based frequency  distribution of particle size which is determined
according to the laser  diffraction-scattering technique while dividing the
particle size range extending  from 0.04 to 500 u m into 100 sections. In
this respect, however, if at least two  peaks are present in the region
extending from 1 to 4  m or the region extending 25 from 15 to 55 u m, the
size of particles, the frequency of which is maximum, is  determined by
comparing the frequencies of these mode peaks with one another to  thus
determine the particle size having the maximum frequency value. An  



example of the device used for the determination of the volume-based
frequency  distribution of particle size as determined by the laser
diffraction- scattering  4 technique is a Shierus particle size
distribution-determining device: "SHIERUS  1064" (available from Shierus
Company). The use of this device would permit  the automatic determination
of the mode peak 1 and the mode peak 2. 5 The average sphericity of the
silica powder is determined by inputting  images of particles obtained
through the use of a microscope (such as "Model  SMZ- 10 Type" available
from Nikon Corporation), a scanning electron microscope)  and the like in
an image-analysis device (for instance, one available from Nippon  Avionics
Co., Ltd.). Specifically, the projected area (A) and the peripheral length
10 or perimeter (PM) of each particle are determined on the basis of the
micrographs  thus obtained. In this case, assuming that the area of a true
circle  corresponding to the perimeter (PM) is (B), the circularity of the
corresponding  particle is defined to be A/B. Accordingly, assuming that a
true circle has a  perimeter (PM) identical to that of the sample, the
relation: B = 7c x (PM/2 m )2 15 can be derived, since PM = 2 it r and B =
it r2. Consequently, the sphericity of  each individual particle can be
defined to be as follows: Sphericity Degrees = A/B =  Ax 4 7 /(PM)2.
Arbitrarily selected 200 particles are inspected for the sphericities
according to the foregoing method and the results are averaged and the
resulting  average value is defined to be the average sphericity degree of
the sample. 20 The silica powder of the present invention is defined by the
following four  essential points: The first essential point is that the
silica powder has at least a  mode peak 1 and a mode peak 2. The silica
powder may have another mode  peak in addition to these mode peaks. The
mode peak 2 exists in a particle size 25 region extending from 15 to 55 u
m. It is herein suitable that the content of the  



silica particles having a particle size ranging from 15 to 55 IL m
preferably ranges  from 35 to 55% by volume, and more preferably 40 to 50%
by volume. On the  other hand, the mode peak 1. exists in a particle size
region extending from 1 to 4  IL m. In this connection, it is suitable that
the content of the silica particles having  5 a particle size ranging from
1 to 4,u m preferably ranges from 10 to 30% by volume,  and more preferably
20 to 25% by volume. The particles, whose particle size ranges from 15 to
55 Ai m (hereunder also  5 referred to as "principal particles") in which
the mode peak 2 is present, are  particulate components serving as nuclei
of a composition, in particular, a sealing  material and if the principal
particles have a particle size of less than 15 u m, the  melt viscosity of
the sealing material increases, while the moldability thereof is  reduced.
On the other hand, when the particle size of the principal particles 10
exceeds 55 pt m, various problems may arise, for instance, damaging of
semiconductor chips, wire breakage and wire sweep during molding the same.
Particularly preferred principal particles are those having a particle size
ranging  from 25 to 40 u m and the content thereof in the silica powder
ranges from 40 to  50% by volume. On the other hand, the particles having a
particle size ranging 15 from 1 to 4 I1 m enter into the interstices formed
between the principal particles to  thus make the packing structure of the
particles denser. The mode peak 1  should likewise be present in the
particle size region extending from 1 to 4  m.  The dense packing structure
of the particles would permit the charging of the  silica powder into the
composition at a high content and the reduction or control of  20 the
burr-formation. The second requirement of the present invention is that the
maximum  frequency value for the mode peak 2 is greater than that for the
mode peak 1, or  that the height of the mode peak 2 is higher than that of
the mode peak 1. 



25 When this requirement is not satisfied, the viscosity of the resulting
composition,  in particular, the sealing material undesirably increases and
this in turn results  in the lowering of the fluidity thereof. The particle
size corresponding to the  maximum frequency value for the mode peak 1
preferably has a correlation with  that for the mode peak 2 such that the
former particle size is 0.05 to 0.15 time the  6 latter particle size.
Especially, it is further preferred that the maximum  frequency value for
the mode peak 2 is observed in a particle size range of from 25  to 40 u m
and the maximum frequency value for the mode peak 1 appears in a  particle
size range of from 1.5 to 3.5 It m. 5 The third requirement of the present
invention is that the mode peak 2 has  a shoulder. The term "shoulder" used
herein means that the mode peak 2  includes an inflection point within the
same. In other words, the term means  that a particulate component having a
specific particle size is present in a higher 10 quantity. The presence of
such a shoulder means that, when incorporating the  corresponding silica
powder into rubber or resin, the particulate component  constituting the
shoulder portion can pass through the spaces formed between the  principal
particles corresponding to the mode peak 2 and that the particles
corresponding to the mode peak 1 can enter into the interstices formed
between 15 the particulate components constituting the shoulder in high
efficiency and  therefore, the silica powder can further be packed in a
higher packing density.  The shoulder for the mode peak 2 is preferably
present in the particle size range of  from 4 to 20 u m and the content of
the particles constituting the shoulder  preferably ranges from 10 to 20%
by volume and, in particular, 13 to 18% by 20 volume. Moreover, the size of
the shoulder is preferably 1.3 to 1.8% by volume  as expressed in terms of
the maximum frequency value. The presence of any  



shoulder can be confirmed by carrying out the measurement of the
volume-based  frequency distribution of particle size according to the
foregoing laser  diffraction- scattering technique. 25 The fourth
requirement of the present invention is that the content of the  particles
whose particle size ranges from 15 to 55,u m is larger than that of the
particles whose particle size ranges from 1 to 4,u m. If the foregoing
relation is  reversed, a large quantity of particles having a particle size
ranging from 1 to 4 u  7 m cannot enter into the interstices between the
particles of 15 to 55,U m, this  accordingly prevents the formation of a
desired denser packaging structure and  the melt viscosity of the resulting
composition may increase in a higher  probability. 5 In the silica powder
of the present invention, the content of particles having  a particle size
of greater than 55 u m is not more than 5% by volume (including 0%  by
volume) and the content of particles having a particle size of smaller than
1 u m  is not more than 10% by volume (including 0% by volume). The balance
of the 10 silica powder is constituted by silica particles having a
particle size of greater  than 4 u m and less than 15 ji m. In addition,
the burr-formation control effect of  the present invention can further be
improved by adjusting the average sphericity  of the particles having a
particle size of not less than 30 ,u m to a level of not less  than 0.85
and particularly not less than 0.93. 15 The silica powder is preferably
amorphous silica powder so that the  thermal expansion coefficient of the
sealing material approaches that of the  semiconductor chip to be sealed as
close as possible. The amorphous silica powder  



can be prepared by treating the crystalline silica powder through melting.
20 The rate of amorphousness of the amorphous silica can be determined by
carrying out the X-ray diffraction analysis of a sample for the 2 0 of CuK
a -rays  ranging from 26 to 27.5 degrees while using a powder X-ray
diffraction analyzer  (for instance, "Model Mini Flex available from RIGAKU
Co., Ltd.) and then 25 determining the rate of amorphousness on the basis
of the intensity ratio of  specific diffraction peaks thus obtained. More
specifically, the crystalline silica  shows a main peak at 26.7 degs. in
the X-ray diffraction pattern, while the  amorphous silica is free of any
such peak. For this reason, if a sample includes  both crystalline and
amorphous silica, the height of the main peak appearing at  8 an angle of
26.7 degs. is proportional to the content of the crystalline silica.
Accordingly, the content of the crystalline silica ([the intensity of the
X-ray  diffraction for the sample]/[the intensity of the X-ray diffraction
for the reference  sample of crystalline silica]) is calculated from the
ratio of the X-ray intensity 5 observed for the sample to that observed for
the reference sample of crystalline  silica and then the rate of
amorphousness is calculated according to the following  equation: Rate of
Amorphousness (%) = (1-Content of Crystalline Silica (the  foregoing
ratio)) x 100. 10 The silica powder of the present invention can be
prepared by appropriately  combining the unitary operations such as the
pulverization of silica powder, the  granulation and classification thereof
and the blending of silica particles having  different average particle
sizes, while likewise appropriately selecting the  conditions therefor. In
brief, the silica powder of the present invention can be 15 prepared by
blending principal particles having the mode peak 2, particles  required
for forming the shoulder of the mode peak 2, and particles having a  



particle size ranging from 1 to 4 p m and having the mode peak 1, in
predetermined amounts. 20 The composition of the present invention will now
be described in detail.  The composition of the present invention comprises
rubber and/or resin and the  silica powder of the invention which is
incorporated into at least either one of the  rubber or the resin. The
content of the silica powder to be incorporated into the  composition is
not restricted to any specific one and the content thereof suitably 25
ranges, for instance, from 10 to 99% by mass and preferably 50 to 95% by
mass.  Examples of rubber materials are silicone rubber, urethane rubber,
acrylic  rubber, butyl rubber, ethylene-propylene rubber, and
ethylene-vinyl acetate  copolymers. In addition, examples of the foregoing
resins are epoxy resins,  9 silicone resins, phenolic resins, melamine
resins, urea resins, unsaturated  polyesters, fluorine resins, polyimides,
polyamide-imide resins, polyamides such  as polyether-imides, polyesters
such as polybutylene terephthalate and  polyethylene terephthalate,
polyphenylene sulfide, completely aromatic 5 polyesters, polysulfones,
liquid crystalline polymers, polyether sulfones,  polycarbonates, maleimide
-modified resins, ABS resins, AAS (acrylonitrile-acryl  rubber/styrene)
resins, and AES (acrylonitrile/ethylene/propylene/diene  rubber/styrene)
resins. 10 In respect of the sealing material, preferably used herein
include epoxy  resins each containing at least two epoxy groups in the
molecule. Specific  examples thereof include phenol-novolak type epoxy
resins, o-cresol-novolak type  epoxy resins, products obtained through
epoxydation of novolak resins derived  from phenols and aldehydes, glycidyl
ethers such as bisphenol A, bisphenol F and 15 bisphenol S, glycidyl ester
acid-epoxy resins obtained by the reactions of polybasic  acids such as
phthalic acid and dimer acids with epichlorohydrin, linear aliphatic  



epoxy resins, alicyclic epoxy resins, heterocyclic epoxy resins,
alkyl-modified  polyfunctional epoxy resins, 13 -naphthol novolak type
epoxy resins,  1.,6-dihydroxy-naphthalene type epoxy resins, 2,
7-dihydroxy-naphthalene type 20 epoxy resins, bis-hydroxy biphenyl type
epoxy resins, and epoxy resins in which  halogen atoms such as bromine
atoms are introduced for imparting flame  retardant properties to the
resins. Suitably used herein include, for instance,  o-cresol-novolak type
epoxy resins, bis-hydroxy biphenyl type epoxy resins and  naphthalene
skeleton- containing epoxy resins, from the viewpoint of, in particular,
25 resistance to moisture and resistance to solder-reflowing. In respect of
the agent used herein for curing the epoxy resin is not  restricted to any
specific one insofar as it can react with the epoxy resin to cure  the
same. Examples thereof include novolak type resins, polyp-hydroxy styrene)
10 resins, bisphenol compounds such as bisphenol A and bisphenol S,
tri-functional  phenols such as pyrogallol and fluoro-glucinol, acid
anhydrides such as maleic  anhydride, phthalic anhydride, and pyromellitic
anhydride, and aromatic amines  such as m-phenylene-diamine, diamino-
diphenyl methane, and diamino-diphenyl 5 sulfone. A curing- accelerator may
be incorporated into the resin composition for  the acceleration of the
foregoing curing reaction. Such a curing- accelerator  usable herein may
be, for instance, l,8-diazabicyclo(5,4,0)- undecene-7, triphenyl
phosphine, benzyl dimethylamine, and 2-methylimidazole. 10 The composition
of the present invention can be prepared by, for instance,  blending the
predetermined amounts of the foregoing ingredients in, for instance,
heated rolls, a kneader, or a single-screw or twin-screw extruder; cooling
the  kneaded product; and then pulverizing the kneaded and cooled product.
The  sealing material of the present invention is one comprising the
composition 15 according to the present invention. Semiconductor devices
can be sealed  



according to any known molding technique such as the transfer molding
technique or the multiple plunger-molding technique. Examples  20 Examples
1 to 5 and Comparative Examples 1 to 8 Pulverized natural silica was melted
and formed into spherical particles by  feeding the same to the flame
formed through the combustion of LPG and oxygen  gas to thus obtain
spherical amorphous silica powder. Thirteen kinds of  powdery products were
prepared such as those listed in the following Tables 1 and 25 2, while
appropriately adjusting the conditions for forming the flame, the particle
size of the raw material, the feed rate of the raw material, the conditions
for the  classification and the conditions for blending. The control of the
particle size  distribution was principally carried out by the control of
the particle size of the  raw powder and the multi-stage classification
treatment of the particulate  11 material obtained after the step for
forming the powder into spherical particles.  Moreover, the sphericity of
the silica powder was mainly controlled by adjusting  the flame-forming
conditions and the feed rate of the raw material. Among the  resulting
products, particulate materials referred to as Powders A to E were 5
powdery silica products of the present invention, while those referred to
as  Powders F to M were powdery silica products according to Comparative
Examples.  All of Powders A to M were found to have a rate of amorphousness
(amorphousness rate) of not less than 99% and an average sphericity, as
determined for each entire particulate material, of not less than 0.90. The
10 particle size characteristic properties of these silica powders were
determined  according to the methods discussed above. The results thus
obtained are listed in  Tables 1 and 2. To evaluate the characteristic
properties of the spherical amorphous silica  



15 powders thus obtained as the filler for a sealing material, there were
added, to  90% (by mass; the same rule will also apply to the following) of
each of the Powder  A to M prepared above, 4.3% of
4,4'-bis(2,3-epoxy-propoxy)-3,3',5,5'-tetramethyl  biphenyl type epoxy
resin; 4.4% of a phenol-novolak type resin; 0.2% of triphenyl  phosphine;
0.5% of y -glycidoxy-propyl trimethoxy-silane; 0.2% of carbon black; 20 and
0.4% of an ester wax, followed by dry-blending of the same in a Henschel
mixer and the subsequent kneading, under heating, of the resulting compound
using a forward engage-type twin-screw extrusion-kneader (screw diameter:
25mm; the kneading disk length: lODmm; the paddle rotational number: 100
rpm;  the discharge rate: 4 kg/hr; the temperature of heater: 100 to 105C).
The 25 discharged product was then cooled in a cooling press and then
pulverized therein  to give a material for sealing semiconductor devices.
The resulting material  was inspected for the moldability and the length of
burr formed during molding  according to the following methods. The results
thus obtained are likewise  listed in Tables 1 and 2. 12 (1) Moldability
(Spiral Flow) The spiral flow values of the foregoing epoxy resin
compositions were  determined using a transfer molding machine provided
with spiral  5 flow- determining mold according to EMMI-I-66 (Epoxy Molding
Material Institute; Society of Plastic Industry). The transfer molding
operations were  performed under the following conditions: Mold
temperature: 175C; molding  pressure: 7.4 MPa; and dwell time: 90 seconds.
1.0 In this connection, the higher the resulting value, the higher the
fluidity  and the better the moldability of the resulting composition. (2)
Burr There were prepared 48 semiconductor packages of TSOP (Thin Small  



15 Outline Package; 10mm x 21mm; thickness: 1.0 mm; simulated IC chip size:
9mm  X 18mm; lead frame made of 42 alloy) having a 32-pin LOC (Lead on
Chip)  structure using a transfer-molding machine. Thereafter, the burr
lengths of these  packages were determined and then averaged. The transfer
molding operations  were performed under the following conditions: Mold
temperature: 175C; molding  20 pressure: 7.4 MPa; and dwell time: 90
seconds. The larger the resulting average value of the burr length, the
smaller the  probability of burr-formation. 13 Table 1 Example No. 1 2 3 4
5  Powder Name A B C D E  Mode Particle Size: P1 (il m) 1.6 2.4 2.4 2.0 2.2
P2 (u m) 30 45 28 38 30  Max. frequency value of Pl (% by vol.) 1.4 1.4 1.4
2.2 2.1  Max. frequency value of P2 (% by vol.) 3.1 2.9 3.2 2.8 2.9
Content of particles (1--4  m) (% by vol.) 24.8 22.1 28.9 22.6 26.8
Content of particles (1555 p m) No by 43.9 46.3 42.1 50.2 42.2  vol.)
Content of particles (<4,u m up to >15 p m) 25.5 25.7 23.1 18.1 24.3  (% by
vol.) Position of shoulder (p) m) 4.0-1 4.311 4.611. 4.3-1.0 4.3-1  0 1
Max. frequency value of shoulder No by 1.5 1.4 1.5 1.4 1.5  vol.) Content
of particles (>55 /1 m) (% by vol.) 2.3 2.4 2.1 1.9 1.1  Content of
particles (<I u m) (% by vol.) 3.5 3.5 3.8 7.2 5.6  



Average sphericity of particles (>_ 30 p-t m) 0.88 0.89 0.94 0.91 0.92  (%
by vol.) Spiral flow (cm) 111. 113 1.20 115 114  Burr length (mm) 2.4 2.4
2.1 1.7 2.4  14 Table 2 Comparative Example No. 1 2 3 4  Powder Name F G if
I  Mode Particle Size: P1 ( m) 1.8 2.4 6.0 2.2 P2 (u m) 30 45 32 14  Max.
frequency value of P1. (% by vol.) 1.4 1.5 1.5 1.6  Max. frequency value of
P2 (Ye by vol.) 3.1 2.9 3.2 2.7  Content of particles (1-4 /1 m) (Ye by
vol.) 25.0 22.6 19.6 27.8  Content of particles (15-55,i m) No by vol.)
44.1 45.9 43.9 35.6  Content of particles (<4 i1 m up to >15 i1 m) (% 25.1
25.6 32.0 31.0  by vol.) Position of shoulder 01 m) None None 7.5-17
4.0-9.0  Max. frequency value of shoulder (% by vol.) None None 1.5 1.5
Content of particles (>55 /1 m) (% by vol.) 2.3 2.4 2.3 1,1  Content of
particles (<1 /1 m) (Ye by vol.) 3.5 3.5 2.2 4.5  Average sphericity of
particles (? 30 a in) (% by 0.86 0.88 0.90 0.91  vol.) Spiral flow (cm) 97
99 98 88  Burr length (mm) 2.7 2.8 3.6 2.1  15 Table 2 (continued)
Comparative Example No. 5 6 7 8  



Powder Name J K L M  Mode Particle Size: PI (t m) 2.4 0.8 2.2 2.0 P2 (/1 m)
30 30 60 28  Max. frequency value of P1 (% by vol.) 2.3 1.4 1.6 2.3  Max.
frequency value of P2 (% by vol.) 2.2 3.2 2.5 2.3  Content of particles
(1-4 i1 m) (% by vol.) 29.7 22.6 29.6 35.1  Content of particles (1555 /2
m) No by vol.) 35.8 46.8 36.3 33.4  Content of particles (<4 ji m up to >15
it m) (% by 29.4 19.8 19.6 25.7  vol.) Position of shoulder (Ii m) 4.311
3.8-10 4.6-12 4.310  Max. frequency value of shoulder (% by vol.) 1.4 1.6
1.5 1.4  Content of particles (>55 /1 m) (% by vol.) 2.0 2.2 13.6 1.9
Content of particles (<1 ij m) N. by vol.) 3.1 8.6 0.9 3.9  Average
sphericity of particles (? 30 u m) (% by 0.90 0.92 0.92 0.91  vol.) Spiral
flow (cm) 81 95 116 74  Burr length (mm) 2.6 2.6 5.1 2.9  16 As will be
clear from the comparison of the results obtained in Examples  with those
obtained in Comparative Examples, the compositions comprising the  silica
powders prepared in Examples were excellent in the moldability and  showed
the excellent burr-formation control effect or small burr-lengths even  5
when the rate of packing of the silica powder was equal to 90% by mass.
Industrial Applicability The silica powder according to the present
invention can be used as a  resin-molding part such as a molding compound
for forming, for instance, parts of  10 automobiles, portable electronic
machinery and tools and household appliance, as 



well as fillers for use in putty, sealing materials, buoyancy materials for
ships,  artificial timbers, reinforced cement exterior wall materials,
light-weight exterior  wall materials and sealing materials. In addition,
the composition of the  present invention can be used in the prepreg such
as that for printed circuit 15 boards, which can be prepared by, for
instance, impregnating a glass woven fabric,  a glass nonwoven fabric or
another organic substrate with the composition; in  electronic parts
obtained by molding, with heating, one or a plurality of prepreg  sheets
together with, for instance, a copper foil; and in the preparation of
cladding  materials for electric wires, sealing materials for semiconductor
devices and 20 varnishes. Moreover, the sealing material according to the
present invention is  excellent in the fluidity and packaging
characteristics and therefore, it can be  used as a sealing agent making it
easy to form semiconductor-packages which are  miniaturized and thinned and
whose pitches are likewise narrowed. 25 17 What is claimed is: 1. Silica
powder at least having, in the volume-based frequency distribution of
particle size as determined by the laser diffraction-scattering technique,
a  maximum frequency value for a mode peak 1 present in a particle size
range 5 extending from 1 to 4m and a maximum frequency value for a mode
peak 2  present in a particle size range extending from 15 to 55 t m,
wherein the maximum frequency value for the mode peak 2 is greater than
that for  the mode peak 1; the mode peak 2 has a shoulder; and 10 the
content of particles whose particle size ranges from 15 to 554m is  larger
than that of particles whose particle size ranges from 1 to 4 a m. 2. The
silica powder of claim 1, wherein the silica powder comprises 35 to 55%  



by volume of the particles having a particle size ranging from 15 to 55  m;
10 to  30% by volume of the particles having a particle size ranging from 1
to 4'U m; not 15 more than 5% by volume (including 0% by volume) of
particles having a particle  size of greater than 55 it m; not more than
10% by volume (including 0% by  volume) of particles having a particle size
of smaller than 1 u m; and the balance  of particles having a particle size
of greater than 4 E m and less than 15 a m, and  wherein the maximum
frequency value for the mode peak 1 falls within the range 20 of from 1.5
to 3.5 u m, while that for the mode peak 2 falls within the range of from
25 to 40,u m, and wherein the shoulder for the mode peak 2 is present in
the  particle size range of from 4 to 20 u m. 3. The silica powder of claim
1 or 2, wherein the average sphericity degree of  the particles having a
particle size of not less than 30 u m is not less than 0.85. 25 4. A
composition comprising the silica powder of any one of claims 1 to 3,
which is incorporated into at least either one of rubber or resin. 5. A
semiconductor-sealing material comprising the composition of claim 4.  18 


