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-1 Specification-l. Titd e of the Invention Sem conduct oryARaokegszgv t h
Heat Sink 2. Det ail ed Description of the Invention: [Field of the

i\nvention] The present invention relates to a sen1conductDL—paekagrﬂg’mTTﬁ_'
an i nproved adhesion of the heat sink to the nold for packa

met hod of production thereof. -2- [Prior art] Fbretofor Eﬂﬂ“ iﬂm““l“““
sem conduct or devi ces generate heat during operation,

seni conduct or devices are required to be cool ed eff|C|entIy Therefore

sem conduct or packagi ng haV|ng a structure in which a
Specification

This Sheet Has Been Reﬂlaced

1. Title of the Invention:

Semiconductor Packaging and the Method of

Production Thereof

2. Claims:
(1) A method for producing a semiconductor packaging
incorporating semiconductor devices comprising the

'steps of,

-~ hydroxylating the surface of the metal heat sink
fof dissipating heat generated by said
semiconductor devices, then depositing a layer of
‘a silane coupling agent on the surface of said

heat sink, and

embedding said heat sink in a mold resin by

casting a resin material around said heat sink.



~
heat* sink for dissipating heat is enbedded in the nold enc §yl tida% t he
sem conduct or devi ces have been known Because of the nece Tﬁi

providing a heat sink in the nold whigesHRina BlefRPBcAdhesiOM between The

heat sink and the nold, and preventin penetr |
t'he adhered parts, various net h_ods haim&ﬂmﬂﬂﬁwm% on thﬁlmﬁmmﬂnlmmll

sem conduct or packagi ng. -3- A pri pr oduer ng
sem conductor packaging will be described referring to Flgures 3 through 5.
For exanple, as Figure 3(a) shows, a chip 112 connected to |lead franmes 116

'SISI ;'h[ |S§/ f‘gf Sg§y|t ﬁ%ﬁxﬂe@ﬂo@fgf nﬁradmamg 134semo¥bead cwolch packagiagl 20
as set forth in Claim 1, wherein the step of
depositing'a layer of a silane coupling agent on
the surface of said heat sink is depositing a
layer of a silane coupling agent containing one
selected from the group of y-aminopropyl-
triethoxysilane, N—B-(aminoeﬁhjl);y-aminopropyl-

.trimethoxysilane, B-(3,4—epoxy—cyclohexyl)-
ethyltrimethoxysilane, and y-glycidoxy-
propyltrimethoxysilane.

(3) A.method for producing a semiconductor paékaging
as set fortﬁ in Claim 1, wherein the step.of
hydroxylating the surface of said heat sink is

performed by immersing said heat sink in an alkali

solution, then cleaning with water and drying.

(4) A semiconductor packaging haviné built-in
semiconductor devices and an'embedded metal heat
sihk for diSsipating heat‘generafed by said

semiconductor devices in a mold resin,

the surface of said heat sink being provided with

a layer of a silane COupling agent.



3
a heat sink 118. Thereafter, as Figure 3(b) shows, the heat; is
placed in the space 120, and an ThigBhkesi Hee Beep RieplackP?2 i S poured i nto the gap

et ween the nold 114 and the heat Hm i X the“HEET‘srnk—iig—Ln_Lhe

space 120. By this first nethod s Hmmm ﬁl" 3 ho ste
such as placing the heat sink 118 in the space 120 af mgm@*’
114, and pouring the resin 122 between the nold 114 and * he 18
causing the costs for producing senmiconductor packaging to increase.
Figure 4(a) shows, lead frames 136 to which a heat spreader 142 is bonded
usi ng doubl e- (ssplech asimicoreduapes gdaddkaging rieatedgabudiddi-dary | ead franmes,
and as Figure 4(b) shows, a chip 132 connected to the lead franes 136 is
pl aced on the rmxusqmﬁqgnﬁgcqmﬁ demitces and an embedded metal heat

sink for dissipating heat generated by said

semiconductor devices in a mold resin,

the surface of said heatISink being provided with
a layer of a silane coupling agent éontaining one
selected from ihe group of y-aminopropyl-
triethoxysilane, N-f-(aminoethyl)-y-aminopropyl-
trimethoxysilane, B-(3,4-époxy-cyclohexyl)-
ethyltrimethokysilane, and y-glycidoxy-

propyltrimethoxysilane.

(6) A semiconductor packaging having built-in
semiconducfor devices and an embedded metal heat
sink for dissipating heat generated by said

semiconductor devices in a mold resin,

said heat sink being hydroxylated with an alkali
solution, and the surface of said heat sink being

provided with a layer of a silane coupling agent.

(7) A semiconductor packaging having built-in

semiconductor devices and an embedded metal heat
- p



A\

encapsul ated in a nold 134 fornmed froma tesin naterial. }f %hbi 3380nd
met hod shown in Figure 4, however, the production costs of P

Sem conduct or packagi ng |ncre§§ edse in_the costs for the | ead
frames 136, and the efficiency IE @i ation is lower than the
efficiency of ordinary heat sin m t he senuymmﬂmmmﬂjﬂml ng.
Furthernore, as the third nmethod, a heat 'sink 152 havi

in Figure 5 is placed in a -5- die (not shown) and a nol d "(n8t Shotwn) is

formed to enbed the heat sink 152 in the nold. By the third nethod,

however, the necessirdky fod shisSipatiimy e thgydherdwoed bynkaild?2 in a
conpl i cat ed shape as shown in Figure 5 to maintain adhesi on between the
heat _ semlconductor devices in a mold resin,

said heat sink being formed in a simple shape, and
the surface of said heat sink being provided with

a layer of a silane coupling agent.

3. Detailed Description of the Invention:

[0001]
[Field of the invention]

The present invention relates to a semiconductor
* packaging with an improved adhesion of the heat sink to
the mold for packaging, and a method of production

thereof.



sink 152 and the nold, resulting in increase of the costs fggqigbrosati ng
the heat sink 152, thus elevating the overall manufacturing costs of

sem conduct or packagi ng. [Problens to be solved by the invention] In view
of the problens described above, it is the object of  tTHsS eniReplapad i-on
to provide a sem conductor packaging which is able to ' ;
dissipation in a preferable state for a | ong period whil '
manuf acturing costs, and a nmethod for produci ng such a sem conductor -
packagi ng. - 6 (Means for solving the'problens] The nethod for producing a
sem conduct or packaimkgfarcdigsipatdnghbeptegeneriapeshtioadid a net hod for

produci ng a semn conduct or package i ncorporating )
' semiconductor devices in a mold resin,

said heat sink being formed in a simple shape, and
 ;£he surface of said heat sink being provided with

a layer of a silane coupling agent.

3. Detailed Description of the Invention:
[0001] .
{Field of the invention]

The present invention relates to a semiconductor
packaging with an improved adhesion of the heat sink to
the mold for packaging, and .a method of production

thereof.



a sei conductor device conprising the steps of, hydroxyl atiyyptdwe iy face
-of a metal heat sink for dissipating heat generated by said sem conductor

devi ce, then depositing a layer of a silane coupling agenL—en_Lhe_suLLace

of said heat sink, placing the nmetal heat sink into ther contact with

t he semni conductor device, and enbeddi ng said heat sink SB““R“INEd-
sem conductor device in a nold resin material around sai

sai d sem conductor device.  In the nethod for producing a

packagi ng according to the present invention, it is preferred to provrde a
| ayer of a sil[@@@2¢oupling agent on the surface of .the heat sink by
~depositing a | ayer of a silane coupling agent contalnlng one selected from
the -7-

[Prior art]

Heretofore, some semiconductor devices generate heat
during operation, and such semiconductor devices are
requiied to be cooled efficiently. Therefore,
semiconductor packaging having a structure in which a
heat sink for dissipating heét is embedded in the mold
encapsulating the semiconductor devices have been

known.
[0003]

Because of the necessity of providing_a heat sink in
the mold while maintaining adhesion between the heat
sink and the mold, énd preventing moisture from
penetrating through the adhered parﬁs, var;ous methods
have been proposed on the manufacture of semiconductor

packaging.



group of [err]-am nopropyl-triethoxysilane, NJ[err]- JA9-94-020
(am noet hyl)-[err]-am nopropyl -trinethoxysilane, [err]-(3, 4-

~ &poxy-cycl ohexyl)- ethyltrimethoxysilane, and y-
gl yci doxy-propyl tri met hoxysilane. In the nethod for produgd $hget Bas Been Replaced

sem conduct or packagi ng according to the present inventio red
to hydroxyl-ate the surface of the heat sink by inmrersing 1ﬂgl&umﬂEMM[n
an al kali solution, then cleaning with water and drying. or
packagi ng according to. the present invention is a sem conductor packagi ng
havi ng built-{®08&ki conduct or devi ces and an enbedded netal heat sink for
di ssi pating heat generated by the sem conductor devices in a nold resin,
and the surface of the heat sink is provided with a |layer of a silane

coupling agent. .
P 9 ad A prior art method for producing a semiconductor

‘packaging will be described réferring‘to Figures 3

through 5.

For example, as Figure 3(a) shows, a chip 112 connected
to lead ffémes 116 is first encapsulated by molding a
mold 114 prOvided with a space 120 slightly larger than
a heat sink 118. Thereafter, as Figure 3(b) shows, the
heat sink 118 is pléced in the‘spaée 120, and an
adhesive resin 122 is pdured into the gap between the
mold 114 and the heat sink 118 to fix the heat sink 118

in the space 120.
[0005}

By this first method shown in Figure 3, however,
special steps such as placing the heat sink 118 in the
‘'space 120 after molding the mold 114, and pouring the
resin 122 between the mold 114 and the heat sink 118,
causing the costs for_producing semiconductor packaging

to increase.



This-lIs the replacenment sheet -8- The sem.conductor packagbﬂg%ggfgégbng to
the present invention is a sem conductor packagi ng having t=In

sem conduct or devices and an enbedded netal heat sink_for dissipating heat
generated by the sem conductor devices in a nold resin, and the surface of
the heat sink is provided with a | ayer of a silane couﬁh$

contai ni ng one selected fromthe group of y- anlnopropy ne
N-[err]-(am noet hyl)-y- am nopropyl-trinmethoxysil ane,

[err]-(3, 4-epoxy-cycl ohexyl)- ethyltrinethoxysil ane, err -g y oxy-
propyltrrnetheﬁngglane The sem conduct or packagi ng accordrng to the
present invention is a sem conductor packagi ng having built-in

sem conduct or devi ces and an enbedded netal heat sink for dissipating heat
generated by the sem conductor devices in a nold resin, and the heat sink
i s hydroxyl at ad mnghren4ahhabhowebuﬂead faacheshd 3urticaadiich a heat

spreader 142 is bonded using double-sided adhesive
tapes 144 are treated as ordinary lead frames, and as
Figure 4(b) shows, a chip 132 connected to the lead
frames 136 is placed on the heat spreader 142, and
encapsulated in a moLd 134 formed from a resin

material.
[0007]

By this second method Shown in Figure 4, however, the
production costs of the semiconductor packaging
increases due to increase in the costs for the lead
frames 136, and the efficiency of heat dissipation is
lower than the efficiency of ordinary heat sinks

exposed from the semiconductor packaging.

[0008]

Fﬁrthermore, as the third method, a heat sink 152

having the shape as shown in Figure 5 is placed in a



of the heat sink is provided with-a layer of a silane couplj
This is the replacenent sheet -9- The sem conductor n n
fhe present invention is a semni conductor packagi ng havi ng bU|It-|n

sem conduct or devices and an enbedded netal heat sink- fEWS laﬁ@at
generated by the sem conductor devices in a nold resin,

Is formed in a sinple shape, "and the surface of the heat

with a layer of a silane coupling agent. [Operation] The effect of the

nmet hod for produci ng a semi conduct or. packagi ng according to the present
invention is dgec(hbedshelny. ahdnaemblle Fubiashown )t ie Meimlediead sink is

accor di to

embed the heat sink 152 in the mold.

{00097

By the third method, however, the necessity arises for
.processing the heat sink 152 in a complicated shape as
shown in Figure 5 to maintain adhesion between the heat
sink 152 and the mbld, resulting in increase of the
costs for fabricatihg the heat sink 152, thus elevatiﬁg

the overall manufacturing costs of_ semiconductor

packaging.

[0010]

[Problems to be solved by the invention]

In view of the preblems described abd#e, it is the
object of the present invention to ptqvide a
semiconductor packaging which-is able to maintain heat
dissipation in a preferable state for a long period
while :educing manufacturing costs, and a method for

producing. such a semiconductor packaging.



hydroxyl ated, then a layer of a silane coupling agent is apghgeg o%zbhe
surface of this heat sink, and the heat sink is enbedded in nDId resin by
cdasting a - 10 - resin material around the heat sin
the heat sink and the nold is enhanced. Since adhesion |ﬁustsi1&§H§rﬁgghr;& Aeed
the thermal stress resistance and noisture resistance of or
packaging is inproved. As the results, reliability equi VHHNEMMM m:;her
t han ot her sem conduct or packagi ng with enbedded heat sin ,
~and the deterioration of thermal properties such as heat dissipationis
prevented for @diong perlod The shape of the heat sink may be sinplified,

reduci ng the nanufacturlng costs of sem conduct or packaglng The effect of
t he sem conduct or packagi ng according to

[Means for solving the problems]

The method for producing a semiconductor packaging
according to the present invention is a method for
producing a semiconductor packaging.incorporating

semiconductor devices comprising the steps of,

hydroxylating the surface of the metal heat sink for-
diséipating heat generated by the_ semiconductor
devices, then depositing a layer of a silane coupling

agent on the surface of the heat sink, and

embedding the heat sink in a mold resin by casting a

resin material around the heat sink.
-[0012]

In the‘méthod for producing a'semiconductor packaging

according to the present'invention, it is preferred to
" provide a layer of a silane coupling agent on the

surface of the heat sink'by depositing a layer of a

silane coupling agent containing-bne selected from the
. ¥



- =
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the present invention is described below. . - 11 - Sem condugtek_gsyi ces
are enbedded in a nold resin, together with a heat sink e surrace of
which a layer of a silane coupling agent is provided. This results in the
enhancenment of adhesi on between the nold and the heat sinkhis HagReent Replata|
stress resistance and .noi sture resistance of the senicondu*ﬂ_ IS
I nproved. As the results, reliability equivalent to or hig
sem conduct or packagi ng wi th enbedded heat sinks is obtained, and the
deterioration of thermal properties such as heat dissipation is prevented
for a |ong pegrotp Bfe yslaafieopiradyd asiethody sidhared sNHE-si npl i fi ed,
reduci ng the manufacturing costs of sem conductor packagi ng. [Enbodi nent]
(aminoethyl)-y-aminopropyl-trimethoxysilane, f-(3,4-

époxy-cYclohexyl);ethyltrimethoxysilane, and y-

glycidoxy-propyltrimethoxysilane.
[0013]

In the method for producing a semiconductor packaging
according to the present invention, it is preferred to
hydroxylate the.surface of the heat sihk by immersing
the heat sink in an alkali solutiqn, then cleaning with

water and drying.-
[0014]

The semiconductor packaging according to the present
invention is é semiconductor packaging having built-in
semicohductor devices and an embedded metal heat sink
. for dissiéating heat generated by the semiconductor
devices in a mold resin, and the surface of the heat
sink is.p:ovided with a layer of a silane éoupling

agent.

- 10 -



An enbodi nrent of a seniconductor'packaging—and t he met hod f9L£9pgpdyshng
such a sem conductor packaging is described below referring to Figures 1
and 2. -12- As Figure 1 shows, a chip 12, which is afSEﬁ%ﬁﬁﬁdue%eP—————
devices, is encapsulated in the central portion of a plagf

constituting the outer frame of the seniconductor packagi QEEQ} h“d
present invention, in the state where the chip 12 is bond ﬂ IIH

end to the die pad 16 forned in a plate shape, and the en

18 whose other ends are projected out of the nold 14 are connected to the
chip 12 througlooasrjes 20. A di sc-shaped heat sink 22 (shown in Figure 2)

consisting of alum num copper or an alloy of these netals havi ng a hi gh
thermal conductivity, is provided

The semiconductor packaging according to the present
invention is a semiconductor packaging having bﬁilt-in
semiconductor devices and an embedded metal heat sink
for dissipating heat_generated by the semiconductor
devices in a mold reéin, and the surface of the heat
sink is pfovided with a layer of a silane coupling
agent containing_one selected from the group of y-
aminopropyl;triethoiysilane, N-fB-(aminoethyl)-y-.
aminopropyl—trimethoxysilane,‘B—(%,4-epoxy—cyclohexyl)—
ethyltrimethoxysilane, and y-glycidoxy-

propyltrimethoxysilane.
[0016]

The semiconductor packaging according to the present
invention is a semiconductor packaging having built-in
semiconductor devices aqd an -embedded metal heat sink
 for dissipating heat generated by the semiconductor
deviées ih a mold resin, and the heat sink is
hydroxylated with.an alkaii solution, and the surface
of the heat sink is provided with a layer of a silane

coupling agent.

- 11 -



in the nold 14-above the die pad 16, in the state where theyidpef 34 f ace
i s exposed to the-outside. The die pad 16, consisting .of the sane netal
material as the lead frame 18, is used. -13- By the above structure,
when this sem conductor packaging 10 is used, a high heatrhidbgsesi HagBieR Replsted
secured by the heat sink 22 a part of which is exposed to .
Next, the surface treatnment of this heat sink 22 and themmnﬂﬂmml
seni conduct or packagi ng 10 are described. In order to sinpl

treatnent, the heat sink 22 is hydroxylated by imersing it in an al kal

solution |istpdOb@low, cleaning with water and drying. The inmrersion in the
al kali solution is al so possible by o

t he

The semiconductor packaging according to the present
invention is a semiconductor packaging having built-in
semiconductor devices and an embedded metal heat sink
for dissipating heat generated by the semiconductor
devices in a mold fesih, and the heat sink is formed in
a simple shape, and the.surface of the heat sink is

provided with a layer of a silane coupling agent.
[0018)
[Operation]

The effect of the method for producing a semiconductor
packaging accordihg'to the present invention is

described below.
[0019]

Since the.surfacé of the metal heat sink is
hYdroxylated, then a layer of a silane éoupling agent
is applied on the surface of this heat sink, and the
heat sink is embedded in a mold resin by casting a

-

212 -



using the nmethod used in ordinary-el ectroplating. -14- Ex¥Renbgsgeb
al kali solutions used here include (1), (2) and (3) below so that their
i*s 10 or lower in the tenperature range between roomte erature and [err |

(1) Sodium hydroxide: 10-40 g/l (2) ‘Sodi um car bonat e: a (xd
Sodi um phosphate: 12-22 g/l These are exanples, and any

cont ai ni ng hydroxyl groups can be used. Thereafter, a di

coupling agent is applied to the surface of the heat S|nk 22 by coatlng,
sprayi ng or dippi.ng, and.the heat sink 22 is dried to provide a |ayer A of
t he sil ane couwelsiifng magentiadn ados sl rdhac heaxt tdinmkeadisesikonR 2between

the heat sink and the mold is enhanced.
' [0020]

Since adhesion is thus enhanced, the thermal stress
resistance and moisture resistance of the semiconductor
packaging is improved. As the results; reliability
equivalent to or higher than other semiconductor
packaging with embedded heat sinks is obtéined, and the
deterioration of thermal properties such as heat

dissipation is prevented for a long period.
[0021]

The shape of the heat sink may be simplified, reducing

the manufacturing costs of semiconductor packaging.

[0022]

The effect of the semiconductor packagihg according to

the present invention is described below.

- 13 -



Dat et The exanpl es of silane coupling agents used in the nmejf@dgpfgshe
present invention include-(1), (2), (3) and (4) below when the reactivity

Wi th epoxy resins usually conposing the nold 14. (1)
y-am nopropyl -tri ethoxysil ane (2) : This Sheet Has Been Replaced
N-[err]-(am noethyl)-y-am nopropyl -trinmethoxysilane (3) '
[err]- (3, 4-epoxy-cycl ohexyl)-ethyltrinethoxysilane (4)-

y- gl yci doxy- propyl tri met hoxysi |l ane An exanple of dilution s the use of 1
part of a silane coupling agent, 9 parts of water, 80 parts of isopropyl
al cohol, and gempaepnductomethylicescelrel embeddedatinsianimcdd ixesifiied in a
tenperature range of [err]. Furthernore, a chip 12 bonded to a die pad 16
and | ead franbogeghesnWé&hed heatheinki pnizhgi smrfaces o) WHricClplanced in a

die (not shown), the heat sink 22 on which a layer A of a silane coupling
agent is fornAYgFtef a silane coupling agent is provided.

[0023]

This results in the enhancement of adhesion between the
mold and the heat sink, and the thermai stress
resisténce and moisture resistance of the semiconductor
packaging is improved. As the results, reliability
equibalént to or higher than otheg'semiconductor
packaging with_embédded'heat sinks is obtained, and the
deterioration of thermal properties such as heat
dissipation is prevented for a long period. The shape
of.the heat sink may also be simplified, reducing thé

- manufacturipg costs of semiconductdr.paCkaging.
[0024])
[Emquimehtj

-Ap embodiment of a-semicdnduc£or paékaging and the
method for producing such é semiconductor packaging is

described below referring to Figures 1 and 2.

- 14 -



hydrioxyl ation is placed in the sane die, and a nold 14 ? %plded
using a resin material. By this a sem conductor packagi ng f h3$| & t he

structure as shown in F|gure 1 is manufactured. As the result, even the
si npl e di sc-shaped heat sink 22 has a sufficient adhesi OFhis/fihbdn His Beernid dc
and even if a thermal stress due to heat cycles is applie

22 is not separated fromthe nold 14, or no gap is forned

14 and the heat sink 22. Consequently, npisture resistance Is | nproved,
reliability of the sem conductor packaging 10 increases, and the
“deteriorationpeg2ghernal properties such as heat dissipation can be
prevented for a long period. Since the heat sink 22 has a sinple shape, a
| ar ge

As Figure 1 shows, a chip 12, which is a semiqonductor
devices, is encapsulated in the central portibn 6f a
plastic mold 14 constituting the outer frame of the
semiconductor packaging 10 of the present invention, in
the state where the chip 12 is bonded at the upper end
to the die pad 16 formed in a platé shape; and the ends
of lead frames 18 whose other ends are projected out of
the mold 14 are connected to the chip 12 through wires

20.
[0026]

A disc-shaped heat sink'22 (shown in Figure 2)
consisting of_alﬁminum, copper or an alloy of these
metals, having a high thermal conducﬁivity, is provided
in the mold 14 above the die pad 16,'in the state where
the uppér‘surface:is exposed to the outside. The die
pad 16, consisting of the same metal material as the

lead frame 18, is used.

- 15 -



nunber of heat sinks 22 can be produced by | ow cost machi nigag.-ogugaper nor e,
on nolding the nold resin 14, since nost of conventional manufacturing
processes can - 17 - i i
nold 14, the nold 14 can be nol ded at | ow costs. By redq%sgﬂw od
fabrlcatlng costs for the heat sink 22 and the nolding co ¥
t he manufacturing costs of the sem conductor packagi ng 10 mi}ﬁfﬂ

| f the adhesion of a silane coupling agent is enough to b

heat sink 22 and the nold 14, the al kali i nmrersion process nay be onltted.
Al t hough synth@2%] resins used as the material of the nold 14 include for
exanpl e epoxy resin, those skilled in the art wi'll understand that other

synthetlc resins may al so be used.

By the above structure, when this semlconductor
packaging 10 is used, a high heat dissipation is
secured by the heat sink 22 a part of which is exposed

to the outside.

[0028]

Next, the surface treatment of this heat sink 22 and
the manufacture of the semiconductor packaging 10 are

described.

[0029]

’
In order to simplify this treatﬁent, the heat sink 22
is hydroxylated by immersing it in an alkali solution
listed belo&, cleaning with Qater and drying. The

immersion in the alkali solution is also possible by

'using the method used in ordinary electroplating.

- 16 -



This'is the repl acement sheet -18- [Advantages of the invenyhenhs8§20
descri bed above, a sem conductor packaging and the met hod for produci ng
such a sem conductor ° [

the manufacturing costs of sem conductor packaging, mhl&ﬁsgﬁ&@ﬁgkah
Iﬁll t he

di ssipation in a good state for a Iong period. 3. Brief
Drawi ngs: Figure 1 is a cross sectional V|em/|IIustrat|n
a sem conduct or packagi ng prooduced by the nmethod for pro
sem conduct or packagi ng according to the present invention; Flgure 21is a
perspective vi[@®3@f] a heat sink used |n an enbodi nent of the met hod for.
produci ng a

Examples of alkali solutions used here include (1), (2)

and (3) below so that their pH is 10 or lower in the

temperature range between room temperature and 70°C.

(1) Sodium hydroxide: 10-40 g/1
(2) Sodium carbonate: 15-25 g/l

(3) Sodium phosphate: 12-22 g/1

These are examples, and any solution containing

hydroxyl groups can be used.
[0031]

Thereafter, a diluted silane'coupiing agent is applied
to the surface of the heat sink 22 by coating, spraying
or dipping, and the heat sink 22 is dried to proﬁide a
layer A of the silane coupiing agent on the surface of

the heat sink 22.

.= 17 -



sem conduct or packagi ng according-to the present invention; 963?16265 t he
repl acenment sheet Figure 3 is.a diagramillustrating the né%%p 0

producing the first exanple of prior art seni conductor packagihrg—a)-is_-a
cross sectional view of the sem conductor packagi ng beﬁpfﬁs Ll cqing t he

heat sink, and (b) is a cross sectional view of the semc dng
after attaching the heat sink; Figure 4 is a diagranliLluiﬂ "
met hod for producing the second exanple of prior art sem
packaging; (a) is a diagramof a heat spreader bonded to lead frames with
doubl e-si ded @dbegive tapes, and (b) is a cross sectional view of the
fini shed sem conduct or packagi ng; and Figure 5is a diagramillustrating a
heat sink used in '

The examples of silane_coupling agents used in the

method of the'present invention include (1), (2), (3)

and (4) below when the reactivity with epoxy resins

‘usually composing the mold 14.

(1) y—aminopropletriethoxysilane
(2) N-f-(aminoethyl)-y-aminopropyl-trimethoxysilane
(3) B-(3,4-epoxy-cyclohexyl)-ethyltrimethoxysilane |

(4)- y-glycidoxy-propyltrimethoxysilane

~ An example of dilution is the use of 1 part of a silane
coupling agent, 9 parts of water, 80 parts of isopropyl
alcohol, and 10 parts of methyl alcohol. The heat sink

22 is dried in a temperature range of 50-120°C.
[0033)

Furthermore, a chip 12 bonded-to a die pad 16 and lead
frames 18 connected to the chip 12 with wires 20 are
blaced in a die (not shown), the heat sink 22 on which
é layer A of a silaﬁe coupling agent is'formed after
hydroxylation is placed in the same die, and a mold 14

-»

- 18 -



t he net hod fdr producing the third exanple. of prior art semyg@ngchop
packaging; (a) i's a top view of the heat sink, and (b) is_a side view of

t*he sane heat

sink. [Description of synbols] 10 Sem conductor packagi ng
12  Semi conductor chip This is the repl acement sheet Thisfhest HasBeen
22 Heat si nk - 21 - Cains : (1) A nethod for produf
sem conduct or package '

is molded using a resin material. By this a
semiconductor packaging 10 having the structure as

shown in Figure 1 ‘is manufactured.

[0034]

‘As the result, even the simple disc-shaped heat sink 22

has a sufficient adhesion with the mold 14, and even if
a thermal.stress due to heat cycles is applied, the
heat sink 22 is not separated from the mold 14, or no
gap is formed between the mold i4_§nd the Heat sink 22.
Consequently,-moisture resistance is improved, the
reliability 6f the_semiconductor packaging 10
increases, and the deterioration of'the;mal properties

such as heat dissipation can be prevented for a long

- period.

[0035]

Since the.heat sink 22 has a simple shape, a large

number of heat sinks 22 can be produced by low cost

-machining. Furthermore, on molding the mold resin 14,

since most of conventional manufacturing processes can
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i ncorporating a sem conductor device conpr-i sing the steps dQﬁﬁylatlng
the surface of a netal heat sink for dissipating heat g

sem conduct or device, then depositing a | ayer of a S|Ianth agent on
~the surface of said heat sink, placing the netal heat si Nk a%d
contact with the senlconductor devi ce, and enbeddi ng sald

said sem conductor device in a nold resin materi al around

and said sem conductor device. (2) A nethod for producing a senlconductor
package as set forth in Claim1l, wherein the step of depositing a |ayer of
a silane couphe ngsedjestcept tdrelgupiacengf tsai HebeasiaknR2i sndepesiting a

| ayer of a silane coupling agent containing one selected fromthe group of
[err]-am noprepld -14 ;i Biéorybd | BhecalN-hermdldédnahodowykpsts. '
-[err]-am nopropyl - trinethoxysil ane, [err]- (3, 4-epoxy-cycl ohexyl) -

[0036]

By reducing the fabricating costs for the heat sink 22
and the molding costs, therefore, the manufacturing'

costs of the semiconductor packaging 10 can be reduced.

[0037]

R4

If the adhesion of a silane coupiing agent is enough to
bond between the heat sink 22 and the mold 14, the

alkali immersion process may be omitted.

[0038]

‘Although synthetic resins used as the material of the
mold 14 include for example epoxy resin, those skilled

in the art will understand that other synthetic resins

may also be used.
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et hyltri met hoxysi | ane, and [err]-gl yci doxy- propyltrijﬂgjyygﬁégaane.
(3) A nmethod for producing a sem conductor package as set forth in aiml,
wherein the step of hydroxylating the surface of sai d-heat—st+hrk—+s——
performed by i mrersing said heat sink in an alkali sol uti hen ani, ng
with water and drying. (4) A semiconductor package s esB (Heelc-e n
sem conduct or devi ces and an embedded netal heat sink foI H &H " heat
generated by said sem conductor devices in a nold resin, Kk
bei ng hydroxylated with an al kali solution, and the surface of said heat
sink being prp@32H with a layer of a silane coupling agent.

[Advantages of the invention]

As deséribed abové,_a semiconductor.packaging and the
method for producing such a semiconductor packaging
according to the preseni inven;ion reduced the
manufactufing cost of semiconductor packaging, while
maintaining héat dissipation in a good state for a long

period.

4. Brief Description of the Drawings:

Figure 1 is a cross sectional view illustrating an
embodiment of a semicbnductor packaging produced by the
method for producing a semiconductor packagihg

according to the present invention;

'Figure 2 is a perspective view of a heat sink used in
an embodiment of the method for producing a
semiconductor packaging according to the present

invention; -
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(6). "A sem conductor packaging having built-in senicond€£%9%4g§gbces
and an enbedded netal heat sink for dissipating heat geﬂﬂLé_Q___X__T_g_a__
sem conductor devices in a nold resin, said heat sink being hydroxylate

with an alkali solution, and the surface of said heat si¥sShest nRéplaRE

with a layer of a silane coupling agent. (7) A sem cond g ng

having built-in sem conductor devices and an enbedded ne i f or
n,

di ssi pati ng heat generated by said sem conductor devices in a np
sai d heat sink being formed in a sinple-shape, and the surface of said heat
sink being preigdee Bitls a diperand id lsidtarat ienHHegnetghedd . for

producing the first example of prior art semiconduétor
packaging; (a) is a cross sec;ional view of the

semiconductor packaging before attaching the heat sink,
and (b) is a cross sectional view of the semiconductor

packaging after attaching the heat sink;

Figure 4 is é diagram illustrating the method for
producing the second example of_priof art semiconductor.
packaging; (a) is a diagram of a heat spreader bonded
to lead frames with double-sided adhesive tapes, .and

(b) is a cross sectional Qiew of the finished |

semiconductor packaging; and
Figure 5 is a diagram illustrating a heat sink ﬁsed in
the method for prodicing the third example of prior art

semiconductor packaging; (a) is a top view of the heat

sink, and (b) is a side view of the same heat sink.

[Description of symbols]

10 Semiconductor packaging

12 Semiconductor chip
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14 Mold

22 Heat sink
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