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a tendency to become non-homogeneous at ambient temperatures. Accordingly,
still remains room for improvement of die attach pastes containing electrically condugffve
filler and polycyanate ester monomer in a variety of ways, e.g., in assuring the gffbility
of paste homogenéity, in extending the pot life of such die attach pastes, in re¢f#iCing the
cost of preparation, as well as the ease of preparation, by avoiding the use offpotentially
detrimental components (e.g., alkylphenols are acidic speciés, which ff ";ibtentially
corrosive), by avoiding the use of volatile components (which upon ¢ nay bleed out -
and/or which may lead to the creation of voids in the cured resin), andfie like.

. Brief Description of the Invention
In accordance with the present invention, we have develgped novel compositions
for attaching a semiconductor device to a substrate. b invention compositions
comprise liquid polycyanate ester-containing monomer vejle, electrically conductive
filler and a curing catalyst, preferably in the substgffial absence of aJkylphenol.“\
Optional treatment of the filler to render it free of cats active metal ions has the
potential to significantly extend the pot life of the cog Position. |
According to a first embodiment of the invgfffion there is provided a composition
for attaching a semi conductor device to a substgdfe comprising: '
8 to 20 wt. percent monomer vehicle £Omprising at least one polycyanate ester
Monomer; / 4
80 to 92 wt. percent electricallyffConductive metal filler substantially free of
catalytically active metal ions; and
50 to 1500ppm metal catalygf’ wherein said monomer vehicle is liquid under
ambient conditions. & 4
According to a secondgf embodiment of the invention there is provided a
composition for attaching a sgfi conductor device to a substrate comprising:
13 to 20 wt g eroent monomer vehicle comprising 1, 1-bis(4-
cyanatophenyl)ethane(I), fhd 2,2-bis(4-cyanatophenyl)propane(Il);
80 to 87 wt. pefffent silver filler substantially free of catalytically free silver ions;
and '
50 to S00pgf R cobalt acetylacetonate.
Accordigf’to a third embodiment of the invention there is provided a composition
for attachingf ! semi conductor device to a substrate comprising:
8 70[‘.:;‘ wt. percent monomer vehicle comprising at least one polycyanate ester
monogéF-
#9530 to 92 wt. percent electrically conductive filler; and
AT 1300pp1g metal catalyst: _ I
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composition is free of alkylphenol.
According to a fourth embodiment of the invention there is provided a composion
for attaching a semi conductor device to a substrate comprising: f '
13 to 20 wt. percent monomer vehicle comprising 1, bis(4-
cyanatophenyl)ethane(I) and 2,2-bis(4-cyanatophenyl)propane(Il);
80 to 87 wt. percent silver filler; and
50 to 500ppm cobalt acetylacetonate;
wherein said composition is free of alkylphenol.
According to a fifth embodiment of the invention there is profffded a composition
for attaching a semi conductor device to a substrate comprising:
8 to 20 wt. percent monomer vehicle comprising at legff one polycyanate ester

monomer; &
80 to 92 wt. percent electrically conductive filler; and e

50 to 1500ppm metal catalyst wherein said monomgffvehicle is liquid under ambient
conditions, and wherein said composition is solvent a;%;"‘

According to a sixth embodiment there is p g:-%* a composition for attaching a
semi conductor device to a substrate comprising: £

8 to 20 wt. percent monomer vehicle comffising at least two monomers, wherein at
least one monomer is a polycyanate ester moy er, and wherein said monomer vehicle is
free of solvent; &

80 to 92 wt. percent electrically o:;}f

50 to 1500ppm metal catalyst; 4
wherein said monomer vehicle is ligfffd under ambient conditions.

According to a seventh emb@diment there is provided a composition for attaching a
semi conductor device to a subgfate comprising:

13 to 20 wt. percent mgffomer vehicle comprising 1,1-bis(4-cyanatophenyl)ethane(I)
and 2,2-bis(4-cyanatophegl)propane(Il), wherein said monomer vehicle is free of

ictive filler; and

solvent;
80 to 87 wt. pegent silver filler; and
50 to 500pprg#Zobalt acetylacetonate.

Detailed Description of the Invention
In accgflance with the present invention there is provided a paste composition for
emiconductor device to a substrate, said composition comprising a liquid
vehicle comprising at least one polycyanate ester monomer, electrically
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1. A composition for attaching a semi-conductor device to a substgfe
comprising: -

8 to 20 wt. percent monomer vehicle comprising at least one polycyangff ester
monomer; y

80 to 92 wt. percent electrically conductive metal filler substap@ily free of
catalytically active metal. ions; and y

50 to 1500ppm metal catalyst wherein said monomer vehicle isg Buid under ambient
conditions. y

2. A composition according to claim 1 whereip§fsaid filler is rendered
substantially free of catalytically active metal ions by tregffient with an ionic chelating
agent, a reducing agent, a non-ionic lubricant or combi thereof.

3. A composition according to claim 2gWherein said filler is rendered
substantially free of catalytically active metal ion 3 treatment with an ionic chelating,,
agent.

4. A composition according to claigh
acid, thiodiglycolic acid or dithiosuccinic fd.

5. A composition according tofflaim 4 wherein said chelating agent is tartaric

wherein said chelating agent is tartaric

acid.'

6. A composition accord to claim 3 wherein said chelating agent is also a
lubricating agent. Y 4

7. A composition accgiling to claim 6 wherein said chelating/lubricating agent is
the reaction product of a digffhydride with a hydroxy or amino terminated poly(alkylene
oxide). &
8. A composi#n according to claim 2 wherein said filler is rendered
substantially free of cgf flytically active metal ions by treatment with a reducing agent.

9. A comption according to claim 8 wherein said reducing agent is a covalent
hydride. § |

10. A coffiposition according to claim 9 wherein said reducing agent is a silicone
hydride. 4 | '

11. A ‘ composition according to claim 2 wherein said filler is rendered
substantiall§§ free of catalytically active metal ions by treatment with a non-ionic lubricant.

12. A composition according to claim 11 wherein said non-ionic lubricant is a
fatty 'monoester of glycerol.

® A composition according to claim 1 wherein said electrically conductive filler
is selftted from silver, nickel, copper, aluminium, or mixtures thereof.
f14. A composition according to claim 13 wherein said filler is silver.
15. A composition for attaching a semi-conductor device to a substrate




cyanatophenla1 7-; ophet F
80 to 87 wt. percent silver filler substantially free of catalytically free silver gns;

~D1S(4

and

50 to 500ppm cobalt acetylacetonate. 7

16. A composition according to claim 15 wherein said monomers cogfrise from
about 80 to about 95 wt. percent (I) and from about 5 to about 20 wt. perggnt (II), with
the combined percentagés representing total weight percent vehicle. -

17. A composition according to claim 1 wherein said vehiclegfurther comprises
additional monomer selected from the group consisting of vinyl eg@fers, divinyl ethers,
diallyl ethers, dipropargyl ethers, propargyl allyl ethers, monomal@fmides, bismaleimides
and mixtures of any two or more such monomers. 4

18. A composition for attaching a semi condge tor device to a substratg w.
comprising: ' 4
8 to 20 wt. percent monomer vehicle comprig fhg at least one polycyanate ester

monomer,

50 to 1500ppm metal catalyst; 4
wherein said monomer vehicle is liquid ambient conditions, and wherein said
composition is free of alkylphenol. (

19. A composition ,_»::'6' claim 18 wherein said filler is rendered
substantially free of catalytically acti

20. A composition accor
substantially free of catalytical
agent.

21. A composition
acid, thiodiglycolic acid thiosuccinic acid.
22. A compositjih according to claim 21 wherein said chelating agent is tartaric

¥ metal ions.
to claim 19 wherein said filler is rendered
tive metal ions by treatment with an ionic chelating

ording to claim 20 wherein said chelating agent is tartaric

acid. 8
23. A Vgg:;'f according to claim 20 wherein said chelating agent is also a
lubricating agent,
2. AQ mposition according to claim 23 wherein said chelating/lubricating agent

is the reacti o- roduct of a dianhydride with a hydroxy or amino terminated poly(alkylene

oxide).
28 A composition according to claim 19 wherein said filler is rendered
gntially free of catalytically active metal ions by treatment with a reducing agent. |

26. A composition according to claim 25 wherein said reducing agent is a covalent

sub
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hydride. _

28. A composition according to claim 19 wherein said filler is regflered
substantially free of catalytically active metal ions by treatment with a non-ionic Pricant.

29. A composition according to claim 28 wherein said non-ionic lujf cant is a
fatty acid monoester of glycerol.

30. A composition according to claim 18 wherein said electrically #Onductive filler
is selected from silver, nickel, cobalt, copper, aluminium, or mixtures ffcreof.

31. A composition according to claim 30 wherein said filler j#Silver.

32. A composition for attaching a semi conductor 4 Svice to a substrate
comprising: _

13 to 20 wt percent monomer vehicle 4 mprising 1, 1-bis@4-
cyanatophenyl)ethane(I) and 2 2-b1s(4-cyanatopheny1)pr offie(1D);

80 to 87 wt. percent silver filler; and

50 to 500ppm cobalt acetylacetonate;
wherein said composition is free of alkylphenol.

33. A composition according to claim & wherein said monomers comprise from
about 80 to about 95 wt. percent (I) and frg X about 5 to about 20 wt. percent (II), with
the combined percentages representing togdl weight percent vehicle.

34. A composition according tgftlaim 18 wherein said vehicle further comprises
additional monomer selected from @€ group consisting of vinyl ethers, divinyl ethers,
diallyl ethers, dipropargy! ethers pargy! allyl ethers, monomaleimides, bismaleimides
and mixtures of any two or m uch monomers.

35. A composition f8f attaching a semi conductor device to a substrate

AW

comprising:-
8 to 20 wt. perce Fmonomer vehicle comprlsmg at least one polycyanate ester
monomer;
80 to 92 wt. peg £ Ent electrically conductive filler; and
50 to 1500ppp¥Fmetal catalyst wherein said monomer vehicle is liquid under ambient
conditions, and whErein said composition is solvent free. '

36. A position for attaching a semi conductor device to a substrate
comprising: 4
8 to 2§Fwt. percent monomer vehicle comprising at least two monomers, wherein at

nomer is a polycyanate ester monomer, and wherein said monomer vehicle is




24

selected )
vehicles consisting essentially of liquid monomers,
vehicles consisting essentially of solid monomer(s) miscible and/or soluble j#liquid

monomer(s), or

vehicles consisting essentially of solid monomers which, when combing, provide a

liquid monomer mixture. v

38. A composmon according to claim 37 wherein said llqu1d fonomer vehicle
liquid consists essentially of liquid monomers.

39. A composition according to claims 37 wherein said ligf d monomer vehicle
consists essentially of solid monomers, miscible and/or soluble in nw id monomer(s).

40. A composition according to claim 37 wherein saigffliquid monomer vehicle
consists essentially of solid monomers which, when combln g rovide a liquid monomer

mixture. ‘_ o

41. A composition for attaching a semi cgffé ctor device to a substrate
comprising: '

13 to 20 wt. percent monomer vehicle comy
and 2,2-bis(4-cyanatophenyl)propane(ll), w.
solvent;

80 to 87 wt. percent silver filler;

50 to 500ppm cobalt acetylacetondie.
42. A composition accordi claim 41 wherein said monomers comprise from

about 80 to about 95 wt. perce and from about 5 to about 20 wt. percent (II), with
the combined percentages reprgf€nting total wt. percent monomer vehicle.

43. A composition rding to claim 36 wherein additional monomer is selected
from the group consis of vinyl ethers, divinyl ethers, propargyl allyl ethers,
monomaleimides, bis mides and mixtures of any two or more such monomers.

44, A compgfifion according to claim 39 wherein said liquid monomer vehicle

_ consists  essentia of 1,1-bis(4-cyanatophenyl)ethane and cyclohexanedimethanol

: g 1,1bis(4-cyanatophenyl)ethane(T)
said monomer vehicle is free of

omposition according to claim 40 wherein said liquid monomer vehicle
of 1,1-bis(4-cyanatophenyl)ethane and 1,1-bis(propargyl-

A composition according to claim 40 wherein said liquid monomer vehicle
Wes at least one monomer selected from 2,2,4-trinethylhexanethylene-1,6-
imide, 1,1-bis(4-propargyloxyphenyl)ethane, 3-(2,2-dimethyltrimethylene acetal)-
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said liquid monomer vehicle

comprises 2,2-bis(4-cyanatophenyl)propane and i
48. A composition according i shomer is selected
from diallyl ethers i

Y



