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This invention relates to a heat sink for electronic industries, more
particularly to a heat sink utilizing diamond which is suitable for
semiconductor radiators and other electronic devices, and also to a process

for producing the same.

As wéll known in.the art, studies are extensively made so as to éehieve
extremely high densifies with respect to the physical density per unit area
such as microchip circuit density and substrate packaging densify. Thé
degree of heat radiation is increased as the densities are improved, so that
the heat radiating capabi;itieé of the circuits and substrates must.be.

increased correspondingly. For such purpose, various types of heat sinks

-
N

have bheen proposed.

As such sinks, diamond heat sinks having high thermal conductivity values can
be given. This type of diamond heat sinks include a plate-like heat sink
made of natural diamond as a simple substance, a heat sink having a laminar
structure produéed by forming an artificial diamond crystal layer on a plate-
like substrate by means of vapor phase synthesis (for example, as disclosed
in Japanese-Unexamined Patent Publication (KOKAI) No. 2-273960) and one
. produced by vapor-depositing an artificial diamond crystal layer on a

substrate.
Further, a heat sink made of a copper-tungsten (CU;W) alloy is also known.

Although heat sinks produced by using natural diamond are advantageous for
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As well known in the art, studies are extensively made so as to achieve
extrenely high densities with respect to the physical density per unit area
such as microchip circuit density and substrate packaging density. The
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substrate has better processability than in the natural diamond heat sink,
but the former has a laminar structure, so that the degrees of freedom in
post-processing to be applied after lamination is limited by the presence of
‘the surface diamond layer. 'Further, the heat sink produced by vapor-
depositing an artificial diamond on a substrate also suffers poor
processability, and besides the thickness of the diamond layer to be formed
by vapor depoSition is limited. Anyway, the prior art heat sinks, Qhetﬁer
they may be produced by using natural diamond or an artificial diamond by
means of synthesis or vapor déposition (coating), involve too many
difficulties ih processing and producing final products having the desired
dimensions and shapes, and they also cost very high. Accordingly,

further improvements are desired.

Meanwhile,. the heat sink made of a copper-tungsten alloy is superior in terms
of economical aspect and workahility to these diamond heat sinks described
above. However, the high thermal conductivity ﬁs obtained in the diamond
heat sinks eannot.be expected, and if the size qf the heat sink is reduced,

the heat radiating performance occasionally becomes insufficient.

The present inventors noted diamond powder so as to allow it to fully exhibit
the low coefficient of thermal expansion and high thermal conductivity
characteristic to diamond, and they found that an economical heat sink
having excellent processability can be formed wifﬁout impairing the properties,

i.e. low coefficient of thermal expansion and high thermal conductivify, of
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made of natural dianond as a sinple substance, a heat sink having a |aninar
structure produced by formng an artificial dianond crystal layer on a
plate- like substrate by nmeans of vapor phase synthesis (for exanple, as

and one. ot @ 68 e B2 BHORE bR F in CHbiriaf e Ellen Pl ot fd R
on a SUbg%%ghﬁiﬂ‘thﬁy&hﬂ?ﬁﬁoﬁ'heat si nk* made of a copper-tungsten (Cu-W

alloy is nown. ough heat sinks produced by using natural
di anond are advant ageous for

According to this invention, cemented carbide incorporated with a diamond
powder is subjected to molding to obtain a heat sink. The proportion of the
diamond powder to be admixed reiative to the cemented carbide is preferably

5 to 90 %.

The thus obtained heat sink is combined with an electronic device to be in

thermal contact therewith.

" In the above and following descriptions, the expression "electronic device"
is used to define wide meanings including microchips; IC parts such as
ceramic package substrates, hybri&“substrates and therdip substrate; optical
parts such as stems and carriers; microwave pafts such as ceramic package
substrates, metal package circuit sdbstrates and_IMPATT diodes; power

transistors and thyristor parts; and other parts for electronic industries.

Since cemented carbide particularly has low coefficients of thermel expansion
and high thermal conductivity Valhes among other metals, heat sink having
' ceeffieients of thermal expansion appfoximate to those of the designed
electronic devices can be formeq by combining such cemented carbide with the
diamond powder without impairing the high thermal conductivity charaeeeristic

to diamond.

The heat sink formed according to this invention has excellent processability

and can be wetted well by waxy materials compared with the heat sink having a
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2 obtaining hi gh thermal conductivity, they involve problens in t he
aspects of processability, size and cost. It is true that the artificial
di anond heat sink produced by synthesizing an artificial dianond surface

layer on aiiafRé!rayes mﬁnQ%&& EtrhePéaP%ﬁ&aﬁié hby't 1AR Mhhg ta&hgﬁ‘h fkg%if"”d :

heat sink, but the forner | am nar structure, so that egrees’ of

Tl'eed0n1|'Vapor-dep031ted (coated) on-a substrate, so that it can easily be sub jected
to brazing and soldering, and also it is inexpensive. Further, compared
with the copper-tungsten alloy heat sink, the heat sink of the invention can
be reduced in the size and can be expected to exhibit heat high radiating

performance.

The contents of the present invention are not limited by the above description,
and thé objects, advantages, features, and uses of the preseﬁt invention will
become apparent from the following description taken in connection with the
accompanying drawing. It should be noted that any suitable changes not
departing from the spirit of the fnvention.fall within the scope of the

invention.

Fig. 1 shows partly in cross section a perspective view of a heat sink

according to one embodiment of this invention.

Next, this invention will be described by way of Examples. A heat sink 1
having the shape as shown in Fig. 1 was formed using cemented carbide 2 and a
| diamond powder 3. The following materials were used for forming the heat

sink 1.
[Table 1]
Cemented carbide: composition WC-10 % Co

WC diameter ca. 1.5 um,

Diamond powder:  RVC200/230; particle size 0.3 to 100 m.
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posthrocessing to be apblied after lamnation.is ' limted by the presence
of - the surface dianond | ayer. Further, the heat sink produced by vapor-
depositing an artificial dianmond on a substrate al so suffers poor

processability, and besi ggguraburehi KjkoairaPEIbOGi8icaMPNd4l ayer to be forned
by vapor deposition is limted. Anyway, the prior art heat sinks, whether

they may be produced by using natural ditanond or an artificial dlannnd by
means of synthesis or vapor deposition (coating), involve too many

di fficul tiati $inkS HaweRg AJchip spz&@ipqlonﬁn f 'D@'mmpii qdhinﬁt(%hmm@@) Wk ¢8Rhdacd
di nrensi ons and shapes, and they al so cost very high Accordingly, further
| mpr ovenentsamplés 4e6d M9dusing the above composition in whlch the proportion of the
diamond powder relative to the cemented carbide was adjusted between 10 to 40
%, which were subjected to sintering treatment in a high pressure generator
at 1300 °C under a pressure of 5 GPa. When the thermal conductivity of each

heat sink thus formed was examined, the follpwing results were obtained.

. [Table 2]

Sample No. Cemented carbide Diamond powder Thermal conductivity

1 60 % 40 % ' 1.5 cal/cn/sec/ C
2 70 % _ 30 % 1.2 cal/cm/sec/ °C
3 0% - " 20% 0.8 cal/cm/sec/ C
4 90 % : 10 % 0.5 cal/cm/sec/ °C

When the heat sinks were subjected to wire cutting, they were cut with no
problem_under the same cutting conditions as used for eemgnted carbide
products. When the heat sinks were further subjected to polishing using a
planing machine, they were processed with no difficulty, although the

grindstone wore considerably.

When each of the sample heat sinks was combined, in place of the Cu-W system
heat sink, with an IC package to be in thermal contact therewith, it was

confirmed that it exhibited very excellent heat radiating capability.

Further, in the cases where heat sinks were formed in the same manner as

-
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Meanwhi | e, the heat sink made of a copper-tungsten alloy is superior in
terms of econom cal aspect and workability to these dianond heat sinks
described above. However, the high thernmal conductivity as obtained in the

di nd heat S cannot be expected, and if the size of the heat sink is
oo, deRorEhed 0P ?wpaeﬁﬁgf DTOPELI U §heLiNend; RRWAen tasnt

The prese | nvent n d d| so,as toallowit to fully
exhi bi t "??8 %\Nt‘&g"rei?u Eor 40t g‘? %%Gs&wﬁ theamat gandyatipigy values
conduct|V|t teristic to dianond, and they found that an econom ca

heat si nk ﬁ%&%ﬁﬁ"@&tellent processablllty can be fornmed w thout "inpairing
the properties, -

As has been described heretofore, the heat sihk according td this invention
is accomplished by noting.the diamond powder and using it ;n combination with
cemented carbide selected as a counterpart-material thereof, in place of
synthesizing or vapor-depoéiting (coating) a diamond layer on a substrate as
has conventionally been practiced. Accordingly, the thus obtained heat sink
can exhibit a coefficient of thermal expansion approximate to the désigned
electronic device, while the high thermal conductivity of the diamond is not
impaired by the cemented carbide having particularly low coefficient of
thermal expansion and high thermal conductivity among other metallic
materials. The heat sink of th{§ invention has excellent processability
compared with the conventional diamond heat sinks, besides the cemented
carbide can be wetted well with waxy mﬁterials, so that the heat sink can
readily be subjected to blazing or soldering and also it is inexpensive.
Further, compared with the copper-tungsten alloy heat sink, the heat sink of
the invention enjoys a great effect that it can be reduced in the size

and can exhibit high heat radiating performance.
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i.e. low coefficient of thermal expansion and high fherhal conductivity,
3 - dianond by using a di anond powder I §§E€Wth cement ed car bi de
to acconplish this invention. Acflot EPCAGED S | NVENLI ON, cenent ed

car bi de "Wﬁif qgr%«;ﬂwéh a di anond

obtain a he

d to nolding to
proportion of the

1. In a heat sink (1) molded employing diamond, said heat sink characterized

by cemented carbide (2) and diamond powder (3) admixed thereto.

2. The heat sink according to Claim 1, characterized in that the proportion
of said diamond powder admixed relative to said cemented carbide is 5 to

90 %.

3. The heat sink according to Claim 1, characterized in that said diamond
powder consists of high-purity diamond particles having a particle size of
0.1 to 100~ m, whereas said cemented carbide consists pfimarily of WC and, as
the rest, at least one metal selected from Co, Ni and Fe and inevitable

-~
-~

impurity.

4. An electronic device characterized in that the heat sink as set forth in

any of Claims 1 to 3 which is combined in thermal contact.

~ 5. A process for producing a heat sink characterized by a step of subjecting

a particulate mixture of diamond, WC, Co, etc. to sintering at a temperature

of 1200 to 1500%:’under a pressure of 3 to 6 GPa.

of
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di anond powder to be adni xed relative to the cemented carbide is preferably
5 to 90 % The thus obtained heat sink is conbined with an el ectronic

device to be in thernmal contact therewth. I'n the above and fol ]| ow ng
descripti.ons; the expression "electmﬂgh% gevice" is used to define wide
meani ngs i ncluding mcrochips; IC parts Clich as ceramc package

substrates, hybri.d substrates and therdip substrate; optical parts such as
stens and carriers; m.crowave parts such as ceram c package

HEAT SINKS AND PROCESS FOR PRODUCING THE SAME

Provided is a heat sink which has excellent processgbility and is economical,
even though it employs diamond, as well as, a process for producing the same.
The heat sink is molded using a composition obtained by adding a diamond
powder consisting of 0.1 to 100 «m high-purity diamond particles to cemented
carbide consisting primarily of WC and, as the rest, at least one metal
selected from Co, Ni and Fe and inevitable impurity. The proportion of the
diamond powder. admixed relative to the cemented carbide ;s preferably 5 to 90
%, and the diamond heat sink is produced by sintering the particulate mixture
of diamond, WC, Co, ete. at a temperature of 1200 tqQ 1500 °C under a pressure

-~

of 3 to 6 GPa.

Fig 1
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substrates, netal package circuit substrates and | MPATT di odes; power
transistors and thyristor parts; and other parts for electronic industries.
Since cenmented carbide particularly has | ow coefficients of thermnal
expansi on. - and hi gh thermal conductivity val ues anong other netals, heat
sink having coefficients of thermal expansion approximte to those of the
desi gned el ectronic devices can be fornméd by conbining such cenented
carbide with the di anond powder without inpairing the high thermal
conductivity characteristic to di anond. The heat sink forned
according to this invention has excellent processability

FIG.1
_ 1 heat sink
/

r

3 diamond powder

s

™

2 cemented carbide

1/1
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HEAT SINKS AND PROCESS FOR PRODUCING THE SAME

This invention relates to a heat sink for electronic industries, more
particularly to a heat sink utilizing diamond which is suitable for

semiconductor radiators and other electronic devices, and also to a process

for producing the same.

As well known.in the art, studies are extensively made so as to échieve'
extremely high densities with respect to the physical density per unit area
such as microchip circuit density and substrate packaging density. The
degree of heat radiation is.increased as the densities are improved, so that
the heat radiating capabilities of the circuits and substrates must be

increased correspondingly. For such purpose, various types of heat sinks

have been proposed.

As such sinks, diamond heat sinks having high thermal conductivity values can
be given. This type of diamond heat sinks include a plate-like heat sink
made of natural diamond as a simple substance, a heat sink having a laminar
structure produced by forming an artificial diamond crystal layer on a ﬁlate—
like substrate by means of vapor phase synthesis (for example, as disclosed
_in Japanese Unexﬁmined Patent Publication (KOKAI) No. 2-273960) and one

produced by vapor-depositing an artificial diamond crystal layer on a

substrate.

Further, a heat sink made of a copper-tungsten (Cu-W) alloy is also known.

Although heat sinks produced by using natural diamond are advantageous for
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be reduced in the size and can be expected to exhibit heat high radiating

per f or mance. The contents of the present invention are not limted by
the above description, and the objects, advantages, features, and uses of
the present invention will becone apparent fromthe follow ng description

taken in connection with the acconpanying drawing. It should be noted that
any suitable changes not departing fregmthe spirit of- the invention fal
wi thin the scope of the invention. . '

obtaining high thermal conductivity, they involve problems. in the aspects of
processability, size and cost. If is true that the artificial diamond heat
sink produced by synthesizing an artificial diamond surface layer on a
substrate has better processability than in the natural diamond heat sink,
but the former has a laminar structure, so that the degrees of freedom iﬁ
post-processing to be applied after lamination is limited by the presence of
the surface diamond layer. Further, the heat sink produced by vapor-
depositing an artificial diamond on a substrate alsd suffers poor
processability, and besides the thickness of the diamond layer to be formed
by vapor deposition is limited. Anyway, the prior art heat sinks, whether
they may be produced by using natural diamond or an artifieiél diamond by
means of synthesis or vapor deposition (coating), involve too many
difficulties in processing and producing final products having the desired

dimensions and shapes, and they also cost very'high. Accordingly,

further improvements are desired.

Meanwhile, the heat sink made of a copper-tungsten alloy is superior in terms
of economical aspect and workability to these diamond heat sinks described
above. However, the high thermal éonductivity as obtained in.the diamond
heat sinké cannot be expected, and if the size of the heat sink is reduced,

the heat radiating performance occasionally becomes insufficient.

The present inventors noted diamond powder so as to allow it to fully exhibit
the low coefficient of thermal expansion and high thermal conductivit&
characteristic to diamond, and they found that an economical. heat sink

having excellent processability can be formed without impairing the properties,

i.e. low coefficient of thermal expansion and high thermal conductivity, of

This is the replacement sheet
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Fig. 1 shows partly in cross section a perspective view of a heat sink

according to one enbodi nent of this invention. Next, this invention wll
be described by way of Exanples. A heat sink 1 having the shape as shown
in Fig. 1 was formed using cenented carbide 2 and a dianond powder 3. The
followng materials were used for formng the heat sink 1. [ Tabl e 1]
Cenmented carbide: conposition WG 10 % %o ) WC di anet er
ca. 1.5 [err] m

diamond by using a diamond powder in combination with cemented carbide to

accomplish this invention.

According to this invention, cemented carbide incorporated with a diamond
powder is subjected to molding to obtain a heat sink. The proportion of the

diamond powder to be admixed relative to the cemented carbide is preferably

5 to 90 %.

The thus obtained heat sink is combined with an electronic device to be in

thermal contact therewith.

In the above and following descriptions, the expression "electronic device”
is used to define wide meanings including microéhips; IC.parts such as
‘ ceramic package substrates, hybrid substrates and therdip substrate; optical
parts such as stems and carriers; microwave parts such as ceramic package
suﬁstrates, metal package circuit substrates and IMPATT diodes; power

transistors and thyristor parts; and other parts for electronic industries.

Since cemented carbide particularly has low coefficients of thermal expansion
and high thermal conductivity-values among other metals, heat sink having
coefficients of tﬁermal expﬁnsion approximate to those of the designed
electronic devices can be formed by combining such cemented carbide with the

diamond powder without impairing the high thermal conductivity characteristic

to diamond.

The heat sink formed according to this invention has excellent processability

and can be wetted well by waxy materials compared with the heat sink having a

This is the replacement sheet
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D amond powder: RVC200/230; particle size 0.3 to 100 [err] m

5 manuf actured by General Electric Co., Ltd. Heat
sinks having a chip size of 10 mmx 10 mmx 1 mm (thi ckness) were forned

4
diamond layer laminated thereon and the heat sink having a diamond layer
vapor-deposited (coated) on a substrate, so that it can easily be subjected
to brazing and soldering, and also it is inexpensive. Further, compared

with the copper-tungsten-alloy heat sink, the heat sink of thg invention can

be reduced in the size and can be expected to exhibit heat high radiating

performance.

The contents of the present invention are not limited by the above description,
and the objects, advantages, features, and uses of the present invention will
become apparent from the following description taken in connection with the
accompanying drawing. It should be noted that any suitable changes not

departing from the spirit of the invention fall within the scope of the

invention.

Fig. 1 shows partly in cross section a perspective view of a heat sink

according to one embodiment of this invention.

Next, this invention will be described by way of Examples. A heat sink 1
having the shape as shown in Fig. 1 was formed using cemented carbide 2 and a

diamond powder 3. The following materials were used for forming the heat

sink 1.

[Table 1]
Cemented carbide: composition WC-10 ¥ Co

WC diameter ca. 1.5 um,

Diamond powder: RVC200/230; particle size 0.3 to 100« m.

This is the replacement sheet
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(Sanples 1 to 4) using the above conposition in which the proportion of the
di anond powder relative to the cenented carbi de was adjusted between 10 to
40 % which were subjected to sintering treatnent in a high pressure
generator at 1300[err] C under a pressure of 5 GPa. Wien the therma
conductivity of each heat sink thus fornmed was exam ned, the follow ng

results were obtai ned. [ Tabl e 2] gnple No. CEHented car bi de
D anond powder Ther nal conduct|V|ty 1 60 %
40 % 1.5 cal/cmsec/ [err 2 70 %
30 % 1.2 cal Pappfagtuned [l@fp r@ral Electric Co., Ltd.

Heat sinks having a chip size of 10 mm x 10 mm x 1 mm (thickness) were - formed
(Samples 1 to 4) using the above composition in which the proportion of the
diamond powder relative to the cemented carbide was adjusted between 10 to 40
%s ﬁhich were subjected to sintering treatment in a high pressure generator
at 1300 °C under a pressure of 5 GPa. When the thermal conductivity of each

* heat sink thus formed was examined, the following results were obtained.

[Table 2]

Sample No. Cemented carbide Diamond powder Thermal conductivity

1 | 60 % 40 % 1.5 cal/en/sec/ C
2 70 % 30 % 1.2 cal/em/sec/ C
3 80 % 20 % 0.8 cal/cem/sec/ °C
4 90. % : 10 % 0.5 cal/em/sec/ C

When the heat sinks were subjected to wire cutting, they were cut with no
problem under the same cutting conditions as used for cemented carbide
proddcts. When the heat sinks were further subjected to polishing using a

planing machine, they were processed with no difficulty, although the

grindstone wore eonsiderably.

When each of the sample heat sinks was combined, in place of the Cu-W system
heat sink, with an IC package to be in thermal contact therewith, it was

confirmed that it exhibited very excellent heat radiating capability.

- Further, in the cases where heat sinks were formed in the same manner as
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3 80 % 20 % 0.8 cal/cnisec/ C 4

90 % 10 % 0.5 cal/cmsec/ [err]C When t he heat
sinks were subjected to wire cutting, they were cut with no pr obl em under
the sanme cutting conditions as used for cenented carbide products. When .
t he heat sinks were further subjected to polishing using a planing

machi ne, they were processed with no difficulty, although the gri ndst one
wor e consi derably. When each of the sanple heat sinks was conbined, in

pl ace of the Cu-Wsystem heat sink, Wth an 1C package to be in therm
contact therewith, [t was _ '
described aLove, except that the proportion of the diamond powder was

changed to 5 to 10 % or 40 to 90 X, the designed thermal conductivity values

were obtained.

As has been described heretofore, the heat sink according to this invention
is accomplished by noting the diamond powder and using it in combination with
cemented carbide selected as a counterpart material thereof, in place of
synthesizing or vapor-depositihg (coating) a diamond layer on a substrate as
has conventionally been practiced. Accordingly, the thus obtained heat sink
can exhibit a coefficient of thermal expansion approximate to the designed
electronic device, while thé high thermal conductivity of the diamond is not
impaired by the cemented carbide having particularly low coefficient of
thermal expansion and high thermal conductivity among other metallic
materials. The heat sink of this invention has excellent processability
compared with the Cbnventional diamond heat sinks, hesides the cemented
carbide can be wetted well with waxy materials, so that the heat sink can
readily be subjected to blazing or soldering and also it is inexpensive.
Further, compared with the copper-tungsten alloy heat sink, the heat sink of
the invention enjoys a great effect that it can be reduced in the size

and can exhibit high heat radiating performance.

[l
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confirmed that it exhibited very excellent heat radiating capability.
Further, in the cases where heat sinks were fornmed in the sane manner
6 described above, except that the proportion of the dia

'ﬂﬂSSHEETHASBEEN_ 
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. REPLACED

What is claimed is:

1. In a heat sink'(l) molded employing diamond, said heat sink characterized

by cemented carbide (2) and diamond powder (3) admixed thereto.

2. The heat sink according to Claim 1, characterized in that the proportion

of said diamond powder admixed relative to said cemented carbide iS 5 to
90 %.

3. The heat sink according to Claim 1, characterized in that said diamond
powder consists of high-purity diamond particles having a particle size of
0.1 to 100« m, whereas said cemented carbide consists primarily of WC and, as

the rest, at least one metal seleéted from Co, Ni and Fe and inevitable

impurity.

4. An electronic device characterized in that the heat sink as set forth in

any of Claims 1 to 3 which is combined in thermal contact.

5. A process for producing a heat sink characterized by a step of subjecting

a particulate mixture of diamond, WC, Co, etc. to sintering at a temperature

of 1200 to 1500°C under a pressure of 3 to 6 GPa.
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changed to 5 to 10 % or 40 to 90 % the designed thermal conductivity

val ues were obtained. As has been described heretofore, the heat sink
according to this invention 1is acconplished by noting the dianond powder
and using it in conbination with cenented carbide selected as a
counterpart material thereof, in place of synthesizing or vapor-depositing
(coating) a dianond |ayer on a substrate as has conventionally been
practiced. Accordingly, the thus obtained heat sink can exhibit a
coefficient of thermal expansion approxinmate to the désigned electronic
device, while the high thermal conducigivity of the dianond is not inpaired
by the cenented carbide having particularly | ow coefficient of

Abstract
HEAT SINKS AND PROCESS FOR PRODUCING THE SAME

Provided is a heat sink which has excellent processability and is economical,
even though it employs diamond, as well as, a process for producing the same.
The heat sink is molded using a composition obtained by adding a diamond
powder cohsisting of 0.1 to 100 «m high-purity diamond particles to cemented
carbide consisting primarily of WC and, as the rest, at least one metal
selected from Co, Ni and Fe and inevitable impurity. The proportion of the
diamond powder admixed relative to the cemented carbide is preferably 5 to 90
%, and the diamond heat sink is produced by sintering the particulate mixture

of diamond, WC, Co, etc. at a temperature of 1200 to 1500 °C under a pressure
- of 3 to 6 GPa.

Fig 1l
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thermal expansion and high thermal conductivity anmong other metallic
materials. The heat sink of this invention has excellent processability
conpared with the conventional dianond heat sinks, besides the cenented
carbide can be wetted well with waxy materials, so that the heat sink can
readily be subjected to blazing or soldering and also it is Inexpensive.
Further, conpared with the copper-tungsten alloy heat sink, the heat sink
of the invention enjoys a great effect that it can be reduced in the size
and can exhibit high heat radiating pgrformance.

FIG.1

! heat sink

Y7, ..., 3 diamond powder

2 cemented carbide
f.:é} o 3
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7 \Wat is claimedis: 1. In a heat sink (1) nolded enpl oyi ng wditmemd®” (
said heat si,nk characterized by cenented carbide (2) and di anond powder (3)
adm xed thereto; _ vvherel n the sai d di anond powder consists of

hi gh-purity dianmond p
wher eas sai d cenent edffc

| east one netal selec _eg. f r?ﬁ
The heat sink according to CaimiZ,

What is claimed is :

1. In a beat sink (1) molded employing diamond, said heat sink
characterized by cemented carbide (2) and diamond powder (3) admixed -
 thereto;
wherein the said diamond powder consists of high-purity diamond
particles having a particle size of 0.1 to 100 pm, whereas said cemented
carbide consists primarily of WC and, as the rest, at least one metal selected
- from Co, Ni and Fe and inevitable impurity.

2. The heat sink according to Claim 1, characterized in that the proportion
of said diamond powder ad1mxed relative to said cemented carbide is 5 t0 90%.

3.  An electronic device characterized in that the heat sink as set forth in
any of Claims 1 to 2 which is combined in thermal contact.

4, A process for producing a heat sink characterized by a step of subjecting
a particulate mixture of diamond, WC, Co, etc. to sintering at a temperature
of 1200 to 1500 °C under a pressure of 3 to 6 GPa.
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What is claimed is :

1. In a heat smk (1) molded employing diamond, said heat sink

copy

set

characterized by cemented carbide (2) and diamond powder (3) admixed -

thereto;

wherein the said diamond powder consists of high-purity diamond
particles having a particle size of 0.1 to 100 um, whereas said cemented
carbide consists primarily of WC and, as the rest, at least one metal selected

from Co, Ni and Fe and inevitable impurity.

2. The heat sink according to Claim 1, characterized in that the proportion
of said diamond powder admixed relative to said cemented carbide is 5 to 90%.

3. An electronic device characterlzed in that"the heat sink as set forth in
any of Claims 1 to 2 which lS combined in thermal contact.
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