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(57) ABSTRACT 

The invention is directed to novel epoxy molding com 
pounds for the encapsulation of microchips in the electronics 
industry. Known epoxy molding encapsulants are generally 
prepared from a blend epoxy resins, phenol hardeners, silica 
?llers, catalysts, ?ame retardant materials, processing aids 
and colorants. The addition of polybenZoxaZines as a co 
reactant With one or several epoxy resins provides a product 
With reduced moisture adsorption While maintaining a high 
glass transition temperature. 
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NOVEL HARDENER FOR EPOXY MOLDING 
COMPOUNDS 

FIELD OF THE INVENTION 

[0001] The present invention is in the ?eld of epoxy 
molding compounds for encapsulation of microchips in the 
electronics industry. More speci?cally, the present invention 
is directed to an epoxy molding compound in Which poly 
benZoxaZines are employed as a co-reactant With one or 

several epoxy resins. 

BACKGROUND OF THE INVENTION 

[0002] Epoxy molding compounds for encapsulation of 
microchips in the electronics industry are generally prepared 
from a blend of epoxy resins, phenol hardeners, silica ?llers, 
catalysts, ?ame retardant materials, processing aids, and 
colorants. Such epoxy moldings are knoWn in the art and are 
described for example in US. Pat. No. 4,719,253, EP 
149987 and EP 789056. Unfortunately, these products do not 
meet neW solder re?oW conditions in the manufacture of 
epoxy molding compounds for encapsulation of microchips. 
The prior art epoxy moldings generally have inadequate 
thermal properties and inadequate moisture adsorption that 
limit their use as epoxy moldings. 

[0003] Historically, encapsulants for the electronic indus 
try have been formulated from diepoxies and a co-reactant 
(or hardener) consisting of either acid dianhydride, diamine 
or diphenol oligomers. More recently the diphenol oligo 
mers have been preferred over the dianhydride oligomers 
and diamine oligomers because they lead to a product With 
higher reliability than the other tWo co-reactants. The most 
common diphenol oligomers are derived from novolac phe 
nols, cresol phenols and bis-phenol-A. To this resin mix are 
added other ingredients including ?llers, pigments, ?re 
retardants, catalysts and processing aids. 

[0004] Unfortunately, epoxy-hardener resin systems 
adsorb Water. The presence of Water in an electronic encap 
sulant can create tremendous stresses in the electronic 
package if the package is exposed quickly to temperatures 
above 100° C. causing the package to delaminate or “pop 
corn.” The most common time during Which an electronic 
package is exposed to elevated temperatures is While the 
package travels through solder re?oW. To minimiZe the 
stresses that the package encounters at elevated temperatures 
it is desirable that the encapsulant have loW moisture adsorp 
tion and a glass transition temperature as high as possible. A 
high glass transition temperature Will minimiZe the stresses 
caused strictly by temperature changes. Within the epoxy 
resin systems, the Way to improve the glass transition 
temperature is to increase the crosslink density. HoWever, 
increasing the crosslink density generally leads to an 
increase in the moisture adsorption. Therefore, the formu 
lator is constantly balancing the glass transition temperature 
against the desired moisture adsorption level in the resin. 
The use of polybenZoxaZine as the phenolic hardener alloWs 
for loW moisture adsorption level Without compromising the 
glass transition temperature. 

SUMMARY OF THE INVENTION 

[0005] In order to alleviate the inherent problems in prior 
art epoxy molding compounds, the present invention pro 
vides an epoxy molding compound that employs polyben 
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ZoxaZines as the co-reactant of one or several epoxy resins. 
Use of polybenZoxaZines lead to a product With reduced 
moisture adsorption and a high glass transition temperature 
(Tg). The epoxy molding compounds of the present inven 
tion having polybenZoxaZines as an ingredient meet neW 
solder re?oW conditions (85% RH/85° C., 240°), Which are 
presently used in the industry. The JEDEC (Joint Electron 
Device Engineering Council) recommends a series of pack 
age moisturiZation conditions to simulate actual Work envi 
ronment conditions. These tests are performed under accel 
erated conditions to minimiZe testing time. For instance, 
JEDEC level 1 is conditioning the samples at 85° C. at 85% 
relative humidity for 168 hours. This condition simulates a 
Work environment of 30° C. and 90% relative humidity, and 
indicates that no special handling is required for the pack 
age. The JEDEC level 2 condition is 85° C. and 60% relative 
humidity for 168 hours simulating 30° C. and 60% relative 
humidity. Level 2 conditions indicate that the part can be 
exposed to ambient for as long as one year. Level 3 
conditions are 30° C., 60% relative humidity for 192 hours. 
Level 3 conditions means that the part can sit in an air 
conditioned factory for one Week. These conditions are 
intended to be accelerated tests Which re?ect in-use or 
on-the-?oor conditions. 

[0006] The real test for parts exposed to these accelerated 
conditions is for them to be run through solder re?oW 
conditions after conditioning. Failure is determined if the 
part shoWs any external cracks, if it bulges or if it loses 
electrical continuity. Scanning acoustic microscopy has been 
used to determine delamination, but there is no clear evi 
dence that this delamination leads to product failure. Re?oW 
conditioning has traditionally been at 215° C.-220° C. 
HoWever, With the recent push for solder having no lead in 
its formulation, the re?oW temperature requirements have 
climbed to 240° C. and are expected to rise to 260° C. The 
standard epoxy encapsulants have not been able to pass 
these neW temperature standards. With a 30% reduction in 
the moisture adsorption When using polybenZoxaZines as the 
co-reactant, these neW standards have been met. 

[0007] The novel epoxy molding compounds of the 
present invention are thus suitable for use in encapsulating 
a microchip or semiconductor device. 

[0008] The above description sets forth rather broadly the 
more important features of the present invention in order 
that the detailed description thereof that folloWs may be 
understood, and in order that the present contributions to the 
art may be better appreciated. Other objects and features of 
the present invention Will become apparent from the fol 
loWing detailed description considered in conjunction With 
the accompanying draWings. It is to be understood, hoWever, 
that the draWings are designed solely for the purposes of 
illustration and not as a de?nition of the limits of the 
invention, for Which reference should be made to the 
appended claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0009] The novel epoxy molding compound of the present 
invention advantageously comprises as its base formulation, 
silica ?ller, hardeners, silane coupling agents, processing 
oils and Waxes, ?ame retardant materials, one or more ?llers 
and one or more pigments and dyes. Preferably, silica ?ller 
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is provided in the range 60-90% of the formulation, and may 
comprise angular or spherical silica or both. Advanta 
geously, the loWest viscosity of product Would result from a 
mixture of spherical silicas. Both fused or crystalline silica 
could also be used. Average particle siZe of the ?llers range 
from 0.5 microns to 40 microns. In the preferred embodi 
ment of the present invention, an optimiZed ratio of several 
?llers is used. Other ?llers such as glass, mica, Wollastonite, 
clay, talc, alumina and other inorganic materials may be 
used. 

[0010] The epoXy resin is preferably in the range of 5-30% 
of the formulation, and preferably selected from, but not 
limited to, diglycidyl ether of bisphenol A, diglycidyl ether 
of bisphenol F, triglycidyl ether of triphenolmethane, polyg 
lycidyl ether of novolac, polyglycidyl ether cresol novolacs, 
polyglycidyl ether of naphthalenic phenols, and methyl, 
ethyl, propyl and butyl substituted versions of these resins. 
More preferably, the epoXy resin is in the range of 4-10% of 
the total compound. 

[0011] Hardeners are preferably in the range of 0-30%, 
and may include but are not limited to polyphenols, poly 
cresol phenols, naphthalenic phenols, polybis-phenol A, 
polybis-phenol F, poly(triphenolmethane) and methyl, ethyl, 
propyl and butyl substituted versions of these resins. More 
preferably, the hardener is in the range of 0-5% of the total 
compound. 

[0012] The polybenZoXaZines in accordance With the 
present invention are prepared from di- or multi-functional 
phenols such as bisphenol-A, bisphenol-F, novolac oligo 
mers, cresol oligomers and multifunctional phenolic oligo 
mers such as triphenolmethane and tetraphenolethane; form 
aldehyde; and primary amines such as methylamine, 
ethylamine, propylamine, butylamine, isobutylamine, heXy 
lamine, aniline, benZylamine, and cycloheXylamine. The 
polybenZoXaZines are in the range of 2-30% and more 
preferably in the range of 4-10% of the total compound. 

[0013] The silane coupling agents are present in the range 
of 0-2% silane and are preferably glycidoXypropyltri 
methoXysilane, glycidoXypropyltriethoXysilane, aminopro 
pyltriethoXysilane, aminopropyltrimethoXysilane, vinlytri 
ethoXysilane, vinlytrimethoXysilane, 
acryloXypropyltriethoXysilane, acryloXypropyltrimethoXysi 
lane, ureidopropyltriethoXysilane, ueidopropyltrimethoXysi 
lane, mercaptopropyltriethoXysilane, mercaptopropyltri 
methoXysilane. 

[0014] Processing oils and Waxes such as silicone oils and 
rubbers, fatty acids, salts and esters, polypropylene Waxes, 
polyethylene Waxes, natural Waxes such as carnauba Wax, 
palm oils, and other vegetable oils and Waxes are also used. 
The processing oils and Waxes are preferably in the range of 
0-5%. 

[0015] Flame retardant materials, such as brominated 
epoXies, brominated phenolics, antimony oXides, Zinc 
molybdates, Zinc borates, magnesium hydroxide, aluminum 
hydroXide, polyphosphoric acid, red phosphorus, aromatic 
phosphates are provided in the range of 0-10%. 

[0016] Pigment or dye is provided in the range of 0-5% 
and may include carbon black, nigrosine, lampblack and 
furnace black. 
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[0017] Catalysts including tertiary amines, substituted 
phosphines, imidaZoles, LeWis acids and, LeWis bases and 
salts, adipic acid, ureas salts are present in the range of 
0-5%. More preferably, the catalyst is in the range of 
0.05-0.50% of the total compound. Standard catalysts such 
as benZyldimethylamine and triphenyl phosphine Will not 
ef?ciently catalyZe the reaction of polybenZoXaZines With 
epoXy resins. More reactive catalysts such as imidaZoles and 
amines and phosphines containing an electron WithdraWing 
group are required. Several catalysts that shoW some cata 

lytic behavior are benZamidaZole, 2-methylimidaZole, 
2-phenylimidaZole, 4-dimethylaminopyridine, adipic acid, 
and tris(2,6-dimethoXyphenol)phosphine. This list by no 
means should be considered as eXhaustive, but merely 
representative. 

[0018] The invention is not limited, hoWever, in the per 
centage amounts of the ingredients in the base formulation. 

[0019] The novel epoXy molding formulations are 
uniquely effective in that they provide an epoXy molding 
compound having reduced moisture adsorption and a high 
glass transition temperature. 

[0020] In formulating and preparing the base formulation, 
the ingredients are blended in a high speed miXer until the 
material is a homogeneous, ?ne poWder. A temperature is 
maintained in the blender beloW 26° C. so that the material 
does not sinter. This blend is then melt blended in a tWin 
screW eXtruder at a processing temperature of around 100° 
C.:5° C., consolidated into a ?at sheet and granulated. The 
processed material is stored at 5° C. until further processed. 

[0021] The speci?c preferred polybenZoXaZine in accor 
dance With the present invention, is prepared from bisphe 
nol-A, aniline and formaldehyde. This oligomeric benZoX 
aZine gives a relatively high hydroXyl number or hydroXyl 
equivalent Weight. High hydroXyl numbers in phenolic/ 
epoXy copolymers generally offers loW Water adsorption. 
The unique property of the benZoXaZine system is that this 
high hydroXyl number does not loWer the glass transition 
temperature of the polymer. In most phenolic compounds a 
high hydroXyl equivalent Weight leads to loW glass transition 
temperatures. A high glass transition temperature is pre 
ferred in electronic molding compounds since this type of 
compound is eXpected to introduce less thermal stresses in 
the package during thermal cycling (e.g. during re?oW 
soldering). PolybenZoXaZines also ring open during poly 
meriZation. This ring-opening phenomenon reduces the 
polymeriZation shrinkage that in turn should lead to less 
stress on the part. On the negative side, polybenZoXaZines 
react With epoXy resins at a much sloWer rate than the 

standard phenolic resins. Therefore, different catalysts have 
been developed for the polybenZoXaZine system. Also, the 
loWer mold shrinkage can often lead to demolding issues 
since the cured part Will not shrink aWay from the mold. 
Both of these processing issues have been addressed and 
resolved in accordance With the composition of this inven 
tion. 
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[0022] In a preferred embodiment in accordance With the 
present invention, the base formulation of the epoxy mold 
ing compound comprises the following: 

Base formulation 

spherical, fused silica (32 microns) 31.0% (?ller) 
angular, fused silica (15 microns) 31.0% (?ller) 
spherical, fused silica (0.5 microns) 15.5% (?ller) 
glycidoxypropyltriethoxysilane 0.7% (coupling agent) 
dimethylsilicone rubber 1.5% (processing aid) 
polyglycidyl ether of triphenolmethane 7.2% (epoxy) 
polytriphenol methane 0.6% (hardener) 
polybenzoxazine 8.6% (hardener) 
antimony oxide 1.1% (?re retardant) 
tetrabromobisphenol A 1.6% (?re retardant) 
carbon black 0.4% (pigment) 
stearic acid ester 0.2% (processing aid) 
stearic acid 0.2% (processing aid) 
imidazole catalyst 0.1% (catalyst) 

EXAMPLE #1 

[0023] Commercial epoxy molding compound (“EMC”) 
containing a multifunctional epoxy and a multifunctional 
hardener. 

EXAMPLE #2 

[0024] EMC having polybenZoxaZine hardener and mul 
tifunctional epoxy With an imidaZole catalyst 

EXAMPLE #3 

[0025] EMC having polybenZoxaZine hardener and mul 
tifunctional epoxy With 4-dimethylaminopyridine as catalyst 
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EXAMPLE #4 

[0026] EMC having polybenZoxaZine hardener and digly 
cidyl epoxy of bisphenol-A (imidaZole catalyst) 

EXAMPLE #5 

[0027] EMC having polybenZoxaZine hardener and digly 
cidyl epoxy of a naphthalenic diphenol (imidaZole catalyst) 

EXAMPLE #6 

[0028] EMC having polybenZoxaZine and multifunctional 
hardener blended at a 1:1 equivalent ratio and a multifunc 
tional epoxy resin 

EXAMPLE #7 

[0029] EMC having polybenZoxaZine and multifunctional 
hardener blended at a 3:1 equivalent ratio and a multifunc 
tional epoxy resin 

EXAMPLE #8 

[0030] EMC having polybenZoxaZine and multifunctional 
hardener blended at a 5.67:1 equivalent ratio and a multi 
functional epoxy resin 

EXAMPLE #9 

[0031] EMC having polybenZoxaZine and multifunctional 
hardener blended at a 9:1 equivalent ratio and a multifunc 
tional epoxy resin 

TABLE I 

Property data for epoxy molding compounds containing polybenzoxazines. 

Comparative 
example #1 Example #2 Example #3 Example #4 Example #5 

Ash content (%) 78.8 79.1 79.4 78.8 76.4 
Coe?icient of linear 16.2 14.4 14.8 16.8 16.2 
thermal expansion 
(ppm/O <1) 
Glass transition 197 181 156 161 130 

temperature (0 C.) 
Flexural strength (psi) 16300 16400 15500 17300 — 
Flexural modulus (Mpsi) 2.58 2.73 2.66 2.97 — 

Viscosity (poise) 112 120 93 161 130 
Spiral floW (in) 24.5 25.0 23.5 30.8 48.3 
Ram follower gel time 10.3 11.2 9.7 14.2 21.4 

(sec) 
Water adsorption (85% 0.60 0.42 0.44 0.30 0.29 
RH/85O C., 7 days) (%) 

[0032] 

TABLE II 

Property data for epoxy molding compounds containing polybenzoxazines. 

Comparative 
example #1 Example #6 Example #7 Example #8 Example #9 

Ash content (%) 78.8 78.3 79.1 78.8 78.9 
Coe?icient of linear 16.2 20.5 16.2 15.7 15.1 
thermal expansion 
(PPm/O C) 
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TABLE II-continued 
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Property data for epoxy molding compounds containing polybenzoxazines. 

Comparative 
example #1 Example #6 Example #7 Example #8 Example #9 

Glass transition 197 173 182 156 
temperature (° C.) 
Flexural strength (psi) 16300 17100 17900 15600 — 
Flexural modulus (ksi) 2.58 2.35 3.23 3.25 — 
Viscosity (poise) 112 90 129 156 
Spiral floW (in) 24.5 32.2 24.0 31.2 31.8 
Ram folloWer gel time 10.3 10.0 15.2 19.1 

(sec) 
Water adsorption (85% 0.60 0.34 0.30 0.30 0.31 
RH/85° C., 7 days) (‘70) 

[0033] Examples #2 and #3 Were used to encapsulate a 27 
mm><27 mm Ball Grid Array package containing a 10 mm 
square die. These packages Were conditioned under Level 1 
conditions (85%RM/85° C. for 7 days). The packages Were 
then run through a 240° C. solder re?oW cycle tWice. The 
packages Were then evaluated using the Scanning Acoustic 
Microscope (SAM) for delamination and voids. Voids Were 
observed but they Were located under the die Where there 
Was no molding compound. By physically peeling the sub 
strate aWay from the molding compound it Was shoWn that 
adhesive failure occurred in the substrate and not at the 
molding compound—substrate interface. The adhesion of 
the molding compound to the die surface Was also shoWn to 
be very good. Thus, it appears that conditioning the package 
under level 1 conditions and exposing this package to 240° 
C. does not adversely affect the adhesion. 

[0034] Tables I and II shoW a reduction in the Water 
adsorption of 30%-50% for the polybenZoxaZine—contain 
ing examples over the control (Example #1). This reduction 
is accompanied by a reduction in the glass transition tem 
perature of about 20° C. This 180° C. glass transition 
temperature is still considerably higher than most epoxy 
molding compounds. The other properties shoWn in the 
tables are comparable to the control. 

[0035] Examples #2 and #3 compare the use of tWo 
different catalysts, 2-methylimidaZole (#2) and 4-dimethy 
laminopyridine (#3). The imidaZole gave the higher glass 
transition temperature and is slightly preferred in this appli 
cation. Replacing a multifunctional epoxy With a linear 
difunctional epoxy (examples #4 and #5) reduces the glass 
transition temperature. As mentioned above, this loss in the 
glass transition temperature Was expected With the use of 
conventional epoxies. 

[0036] Examples #6-#9 are cases Where different levels of 
a multifunctional hardener replace some of the polybenZox 
aZine hardener on an equivalent basis. These variations Were 
explored in order to improve the processability of the 
compounds. Note that as much as half of the polybenZox 
aZine (Example #6) could be replaced Without signi?cantly 
affecting the Water adsorptivity or glass transition tempera 
ture. These examples also demonstrate the reduced reactiv 
ity of the polybenZoxaZine hardener. That is, the reactivity as 
measured by gel time decreases (longer gel time) as the 
amount of polybenZoxaZine increases. This reduced reactiv 
ity can be overcome by adding more catalyst to the com 
position. 

[0037] The advantages of these polybenZoxaZine/epoxy 
compounds, therefore, include a combination of loW mois 
ture adsorption, a high glass transition temperature, loW 
viscosity, good spiral How and good processability. This 
unique set of properties have not been matched by any other 
epoxy molding compound. 

[0038] Thus, While there have been shoWn and described 
and pointed out fundamental novel features of the invention 
as applied to preferred embodiments thereof, it Will be 
understood that various omissions and substitutions and 
changes in the form and details of the disclosed invention 
may be made by those skilled in the art Without departing 
from the spirit of the invention. It is the intention, therefore, 
to be limited only as indicated by the scope of the claims 
appended hereto. 

What is claimed is: 
1. An epoxy molding compound comprising: 

from about 5-30% by Weight of an epoxy resin; 

from about 0-30% by Weight of a resin hardener; 

from about 60-90% by Weight of a ?ller; 

from about 2-30% by Weight of polybenZoxaZine based 
on the total Weight of the compound composition, and 
Which co-reacts With the epoxy resin; and 

an effective amount of a catalyst for the reaction betWeen 
the epoxy resin and the polybenZoxaZine. 

2. The epoxy molding compound of claim 1, Wherein the 
epoxy resin or a combination of tWo or more epoxy resins, 
is selected from the group consisting of diglycidyl ether of 
bisphenol-A oligomers, diglycidyl ether of bisphenol-F oli 
gomers, polyglycidyl ether of novolac oligomers, polygly 
cidyl ether of cresol novolac oligomers, polyglycidyl ether 
of naphthalenic phenol oligomers, triglycidyl ether of triph 
enolmethane oligomers, diglycidyl ether of biphenol oligo 
mers and the methyl, ethyl propyl, butyl, tertiary butyl 
substituted version of these resins. 

3. The epoxy molding compound of claim 2, Wherein the 
epoxy resin is the triglycidyl ether of triphenolmethane 
oligomers. 

4. The epoxy molding compound of claim 1, Wherein the 
resin hardener or a combination of tWo or more resin 

hardeners, is selected from the group consisting of digly 
cidyl ether of bisphenol A, diglycidyl ether of bispehnol F, 
triglycidyl ether of triphenol methane, polyglycidyl ether of 
novolac, polyglycidyl ether cresol novolacs, polyglycidyl 
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ether naphthalenic phenols, naphthalenic phenols, poly 
bisphenol A, polybisphenol F, (poly(triphenolmethane) and 
methyl, ethyl, propyl and butyl substituted versions of these 
resins 

5. The epoxy molding compound of claim 4, Wherein the 
resin hardener is a triphenolmethane oligomer. 

6. The epoXy molding compound of claim 1, Wherein the 
?ller is silica ?ller. 

7. The epoXy molding compound of claim 6, Wherein the 
silica ?ller is comprised of spherical, angular and fused 
silica and combinations thereof. 

8. The epoXy molding compound of claim 6, Wherein the 
silica ?ller comprises particles in the range from 0.5 to 40 
microns in siZe. 

9. The epoXy molding compound of claim 1, Wherein the 
polybenZoXaZines is comprised of bisphenol-A, aniline and 
formaldehyde. 

10. The epoXy molding compound of claim 1, Wherein the 
catalyst is present in an amount from 0-15% by Weight based 
on the total Weight of the compound composition. 

11. The epoXy molding compound of claim 10, Wherein 
the catalyst or a combination of tWo or more catalysts is 
selected from the group consisting of imidaZoles, amines 
and phosphines containing an electron WithdraWing group. 

12. The epoXy molding compound of claim 11, Wherein 
the imidaZoles are selected from the group consisting of 
benZamidaZole, 2-methylimidaZole, 2-phenylimidaZole. 

13. The epoXy molding compound of claim 11, Wherein 
the amines are selected from the group consisting of 4-dim 
ethylaminopyridine and adipic acid. 

14. The epoXy molding compound of claim 11, Wherein 
the phosphine is tris(2,6-dimethoXyphenol) phosphine. 

15. The epoXy molding compound of claim 1, further 
comprising from about 0-2% by Weight of a silane coupling 
agent. 

16. The epoXy molding compound of claim 15, Wherein 
the silane coupling or a combination of tWo or more silane 
coupling agents is selected from the group consisting of 
glycidoXypropyltrimethoXysilane, glycidoXypropyltriethoX 
ysilane, aminopropyltriethoXysilane, aminopropyltri 
methoXysilane, vinlytriethoXysilane, vinlytrimethoXysilane, 
acryloXypropyltriethoXysilane, acryloXypropyltrimethoXysi 
lane, ureidopropyltriethoXysilane, ueidopropyltrimethoXysi 
lane, mercaptopropyltriethoXysilane, and mercaptopropylt 
rimethoXysilane. 

17. The epoXy molding compound of claim 16, Wherein 
the silane coupling agent is glycidoXypropyltrimethoXysi 
lane. 

18. The epoXy molding compound of claim 1, further 
comprising from about 0-5% by Weight of a processing aid. 

19. The epoXy molding compound of claim 18, Wherein 
the processing aid may comprise one or more oils and 
Waxes. 
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20. The epoXy molding compound of claim 19, Wherein 
the processing aid is stearic acid. 

21. The epoXy molding compound of claim 1, further 
comprising from about 0-10% by Weight of a ?ame retardant 
material. 

22. The epoXy molding compound of claim 21, Wherein 
the ?ame retardant material or a combination of tWo or more 

?ame retardant materials is selected from the group consist 
ing of brominated epoXies, brominated phenolics, antimony 
oXides, Zinc molybdates, Zinc borates, magnesium hydrox 
ide, aluminum hydroxide, polyphosphoric acid, red phos 
phorus and aromatic phosphates. 

23. The epoXy molding compound of claim 1, further 
comprising from about 0-5% by Weight of pigment or dye. 

24. The epoXy molding compound of claim 23, Wherein 
the pigment or dye is selected from the group consisting of 
carbon black, nigrosine, lamp black and furnace black. 

25. An epoXy molding compound comprising: 

from about 5-30% by Weight of an epoXy resin compris 
ing triglycidyl ether of triphenolmethane oligomers; 

from about 0-30% by Weight of a resin hardener com 
prising a triphenol methane oligomer; 

from about 60-90% by Weight of a fused silica ?ller; 

from about 2-30% by Weight of polybenZoXaZine, Which 
co-reacts With the epoXy resin; 

from about 0-2% by Weight of a silane coupling agent; 

from about 0-5% by Weight of a processing aid; 

from about 0-10% by Weight of a ?ame retardant material; 

from about 0-5% by Weight of pigment or dye; and 

from about 0-15% by Weight of an imidaZole catalyst for 
the reaction betWeen the epoXy resin and the polyben 
ZoXaZine, all of the foregoing being based on the total 
Weight of the composition. 

26. An epoXy molding compound having decreased mois 
ture adsorption and a high glass transition temperature, 
Which comprises: 

7.2% by Weight of an epoXy resin; 

0.6% by Weight of a resin hardener; 

77.5% by Weight of silica ?llers; 

8.6% by Weight of polybenZoXaZine based on the total 
Weight of the compound composition, and Which co 
reacts With the epoXy resin; and 

0.1% by Weight of an effective amount of a catalyst for the 
reaction betWeen the epoXy resin, hardener and the 
polybenZoXaZine. 

* * * * * 


