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FIG. 1(F)
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FIG. 2
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METHOD OF MAKING SEMICONDUCTOR
PACKAGE WITH HEAT SPREADER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

The present invention relates to methods of making
semiconductor packages, and more particularly, to a method
of making a semiconductor package with a heat spreader,
which can enhance heat-dissipating efliciency.

BACKGROUND OF THE INVENTION

How to efliciently dissipate heat generated by a semicon-
ductor chip 1n operation and to assure lifetime and quality of
a semiconductor package having the semiconductor chip
encapsulated therein, has always been one critical topic to
ivestigate 1 semiconductor industry.

Accordingly U.S. Pat. No. 5,726,079 discloses a semi-
conductor package shown in FIG. 8. This conventional
semiconductor package 1 has a heat spreader 11 directly
mounted on a semiconductor chip 10, with a top surface 110
of the heat spreader 11 being exposed to outside of an
encapsulant 12 that encapsulates the chip 10. Due to the
direct attachment of the heat spreader 11 to the chip 10, and
the exposed top surface 110 of the heat spreader 11 1n direct
in contact with the atmosphere, thus heat generated by the
chip 10 can be directly transmitted to the heat spreader 11 for
being dissipated to the atmosphere. Such a heat dissipating
path needs not to go through the encapsulant 12, thereby
making the semiconductor package 1 good 1n heat dissipa-
tion.

However, there are several drawbacks for fabricating such
a semiconductor package 1. First, when the chip 10 attached
with the heat spreader 11 1s placed in a molding cavity 1n a
molding process, the top surface 110 of the heat spreader 11
1s supposed to abutting a top wall of the molding cavity, so
as to avoid the occurrence of flash on the top surface 110 of
the heat spreader 11. If the top surface 110 of the heat
spreader 11 cannot closely abut the top wall of the molding
cavity with a gap being formed therebetween, thus a mold-
ing compound used for forming the encapsulant 12 flashes
through the gap on the top surface 110 of the heat spreader
11. The flashes occurred on the heat spreader 11 not only
deteriorate heat dissipating efliciency, but also impair
appearance of the fabricated product. As a result, a deflash
process 1s often required subsequently. However, this
deflash process 1s time consuming and cost ineflective, and
also possibly damages the fabricated product. On the other
hand, 11 the heat spreader 11 too closely abuts the top wall
of the molding cavity, damage to the chip 10 possibly occurs
due to excessive abutting force.

Moreover, an adhesive or laminating tape used for adher-
ing the heat spreader 11 to the chip 10 1s mostly made of a
thermosetting material, and thus appears to be soft prior to
being subjected to a curing process. This makes structure of
the chip 10 combined with the heat spreader 11 diflicult to
be controlled 1n height, thereby resulting m the foregoing
problems due to the top surface 110 of the heat spreader 11
not properly coming into contact with the top wall of the
molding cavity. As a result, quality of the fabricated product
cannot be assured, as well as costs 1n fabrication cannot be
reduced.

Furthermore, since precise height control 1s required for
the combined structure of the heat spreader 11 and the chip
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10, thus the heat spreader 11 cannot be attached to the chip
10 1n batch-type manner for fabricating the semiconductor
package 1. In other words, the heat spreader 11 has to be
one-by-one deposited on the corresponding chip 10, and this
therefore increases complexity and time consumption in
fabrication, which 1s not favorable 1n cost reduction and
fabrication efliciency improvement.

Besides, the heat dissipating efliciency of the semicon-
ductor package 1 1s proportional to surface area of the
exposed top surface 110 of the heat spreader 11; that is; 1n
the case of the semiconductor package 1 remaining intact in
s1ze, the heat spreader 11 identical 1n surface area to the
package provides the maximum exposed area, as well as the
maximum heat dissipating efliciency. However, when the
heat spreader 1s dimensioned to have the same surface area

= -

as the package, edge sides of the heat spreader size needs to
be aligned with side walls of the molding cavity. If the heat
spreader 1s oversized due to fabrication inaccuracy, it cannot
be successtully placed into the molding cavity; whereas 1
the heat spreader 1s undersized, flashes easily occur on the
top surface or edge sides thereof. Therefore, such structure
1s disadvantageous in quality degradation and difficulty 1n

fabrication.

U.S. Pat. No. 5,471,366 discloses another semiconductor
package having an exposed heat spreader. In this semicon-
ductor package, the heat spreader 1s encapsulated by an
encapsulant in a molding process; whereas aiter completing
the molding process, part ol the encapsulant positioned
above the heat spreader 1s ground until a top surface of the
heat spreader being exposed to outside of the encapsulant.
Such a disclosure eliminates the foregoing problems in the
U.S. Pat. No. 5,726,079, but still have several drawbacks as
tollows. First, the use of the extra grinding process increases
complexity and costs in fabrication for preparing a grinding
machine and equipment. Moreover, 1f warpage occurs 1n the
semi-fabricated package after forming the encapsulant, this
degrades planarity of the semi-fabricated package to be
ground, thereby making the semi-fabricated package easily
damaged 1n the grinding process, and thus increasing the
fabrication cost.

Chinese Patent Application No. 90118118 proposed by
the inventor of the present invention discloses a fabrication
method of a semiconductor package, so as to eflectively
improve the foregoing drawbacks in the conventional semi-
conductor packages having the exposed heat spreaders. This
fabrication method comprises the following steps.

First, a heat spreader module plate 1s attached to a
plurality of semiconductor chips mounted on a chip carrier
module plate. Then, an interface layer 1s formed on the heat
spreader module plate, allowing adhesion force between the
interface layer and an encapsulating compound to be smaller
than that between the heat spreader module plate and the
encapsulating compound. Subsequently, an encapsulant 1s
formed by the encapsulating compound to entirely encap-
sulate the chips and the heat spreader module plate. Then, a
singulation process 1s performed to form individual semi-
tabricated packages. Finally, residues of the encapsulating
compound on the interface layer of the semi-fabricated
packages are removed.

However, 1n the foregoing fabrication method, the inter-
face layer formed on the heat spreader module plate usually
has the adhesion force with the encapsulating compound
much smaller than that between the heat spreader module
plate and the encapsulating compound. When a jig 1s used to
adsorb 1n vacuum the residues of the encapsulating com-
pound on the interface layer of the semi-fabricated packages



US RE39,957 E

3

in the singulation process, the residues of the encapsulating
compound often detach from the semi-fabricated packages
under singulation, thereby making the singulated packages
dislocated from the j1g, and damaging the packages or
equipment. Therefore, how to effectively maintain suthicient
bonding between the residues of the encapsulating com-
pound and the semiconductor packages during singulation
has become a critical problem to solve.

SUMMARY OF THE INVENTION

A primary objective of the present invention 1s to provide
a method of making a semiconductor package with a heat
spreader, 1n which semi-fabricated packages can be held 1n
position on a jig i a singulated process, and the heat
spreader 1s dimensioned to have the maximal exposed area
with no concern of flashes occurring thereon, so that heat
dissipating efliciency can be improved.

Another objective of the invention 1s to provide a method
of making a semiconductor package with a heat spreader, 1n
which the heat spreader 1s directly attached to a semicon-
ductor chip so as to increase the heat dissipating efliciency,
and the chip can be prevented from being damaged 1n a
molding process, so that quality of fabricated products can
be assured.

Still another objective of the present invention 1s to
provide a method of making a semiconductor package with
a heat spreader, 1n which the heat spreader 1s attached to the
chip 1n a batch-type manner, so as to simplify fabrication
processes, and reduce time consumption, as well as decrease
costs 1n fabrication.

A Turther objective of the present invention 1s to provide
a method of making a semiconductor package with a heat
spreader, 1n which there 1s no concern for controlling height
of combined structure of the heat spreader and the chip,
thereby making the fabrication cost reduced, and the fabri-
cation quality improved.

A further objective of the present invention 1s to provide
a method of making a semiconductor package with a heat
spreader, 1n which a mold used 1n the molding process can
be applied to difference sized products, and thus it 1s
advantageous in reducing costs for equipment preparation
and management.

In accordance with the foregoing and other objectives, the
present invention proposes a method of making a semicon-
ductor package with the heat spreader, comprising the steps
of: preparing a matrix-type chip carrier module plate con-
sisting of a plurality of array-arranged chip carriers, wherein
cach of the chip carriers has an upper surface and a lower
surface; mounting at least one chip at a predetermined
position on the upper surface of each of the chip carriers, and
clectrically connecting the chip to the chip carrier; providing
a heat spreader module plate having an upper surface, and a
lower surface attached to the chips mounted on the chip
carriers so as to iterpose the chips between the chip carrier
module plate and the heat spreader module plate, and
forming an interface layer on the upper surface of the heat
spreader module plate, wherein adhesion force between the
interface layer and a molding compound used for forming an
encapsulant 1s larger than that between the interface layer
and the heat spreader module plate, as well as adhesion force
between the interface layer and the heat spreader module
plate 1s smaller than that between the heat spreader module
plate and the molding compound; forming the encapsulant
by using the molding compound for encapsulating the heat
spreader module plate and the chips; performing a singula-
tion process to form imdividual semi-fabricated semiconduc-
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4

tor packages; and removing residues of the molding com-
pound formed on the interface layer and the interface layer.

Combined structure of the heat spreader module plate, the
chips and the chip carrier module plate 1s smaller 1n height
than a molding cavity of a mold used for forming the
encapsulant. In other words, during a molding process, the
molding compound forming the encapsulant covers the
interface layer on the heat spreader module plate. Since the
adhesion force between the interface layer and the molding
compound 1s larger than that between the heat spreader
module plate and the interface layer, thus the interface layer
and the molding compound formed on the interface layer
can be easily removed after forming the encapsulant.
Further, since the adhesion force between a heat spreader
(formed by singulating the heat spreader module plate) and
the encapsulant 1s larger than that between the heat spreader
and the interface layer, the removing process does not lead
to delamination occurring between the heat spreader and the
encapsulant or the chip. Moreover, since adhesion force
between the interface and the molding compound formed on
the interface layer 1s suflicient to firmly maintain the mold-
ing compound staying on the interface layer in the singula-
tion process. Furthermore, as the heat spreader module plate
does not abut to a top wall of the molding cavity of the mold,
the chips can be prevented from cracking in the molding
process. This also provides flexibility 1n height for a struc-
ture to be encapsulated by using the mold; that 1s, the same
mold can be utilized to perform the molding process for
semiconductor packages various in height.

The 1nterface layer on the heat spreader module plate 1s
made of a material such as polyimide tape or thermosetting
epoxy resin, which generally has better adhesion force with
the encapsulant than with the heat spreader module plate.

In one preferred embodiment of the mvention, the chip
carrier 15 a BGA (Ball Grid Array) substrate having at least
one opening thereon for allowing bonding wires to pass
therethrough so as to electrically connect the substrate to the
chip. The substrate 1s mounted on 1its surface below the chip
with a plurality of solder balls, which are used to provide
clectrical connection of the chip to external devices.

In another preferred embodiment of the invention, the
chip carrier 1s a thp chip substrate, wherein a plurality of
solder pads are array-arranged on a upper surface of the
substrate for bonding a plurality of solder bumps thereto so
as to electrically connect the chip to the substrate, whereas
on a lower surface of the substrate there are implanted a
plurality of solder balls for providing electrical connection
of the chip to external devices.

In still another preferred embodiment of the invention, the
chup carrier 1s a QFN (quad flat nonlead) lead frame or a
BGA substrate, having an upper surface for mounting the
chip thereon, and the chip is electrically connected to the
lead frame or the substrate via a plurality of bonding wires.
In order to avoid damage to the bonding wires caused by
attaching a heat spreader to the chip, a connecting portion 1s
formed on a first surface of the heat spreader at a position
corresponding to the chip, and extends towards the chip, so
as to allow the heat spreader to be connected to the chip by
the connecting portion, without coming into contact with the
bonding wires.

In a further preferred embodiment of the invention, the
chip carrier 1s a QFN lead frame or a BGA substrate, having
an upper surface for mounting the chip thereon, and the chip
1s electrically connected to the lead frame or the substrate by
a plurality of bonding wires. In order to avoid contact with
the bonding wires as a heat spreader 1s directly attached to
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the chip, and to reduce thermal stress caused by the differ-
ence 1n CTE (coeflicient of thermal expansion) between the
heat spreader and the chip, a buller pad having a similar CTE
to the chip 1s used to attach the chip to the heat spreader in
a manner that, the bufler pad 1s interposed between the chip
and the heat spreader. Further, 1in order to optimize the bufler
pad to release the thermal stress generated from the heat
spreader against the chip, the bufler pad 1s preferred to be a
defective die.

Besides, 1 order to enhance bonding between the heat
spreader and the encapsulant, a first surface of the heat
spreader 1s roughened, corrugated, and made uneven.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be more fully understood by
reading the following detailed description of the preferred
embodiments, with reference made to the accompanying
drawings, wherein:

FIGS. 1(A)-1(H) are schematic diagrams depicting a first
preferred embodiment of a method of a semiconductor
package of the invention;

FIG. 2 1s a sectional view of a semiconductor package
fabricated 1n the use of a method of a first preferred
embodiment of the invention;

FIG. 3 1s a sectional view of a semiconductor package
tabricated in the use of a method of a second preferred
embodiment of the invention;

FIG. 4 1s a sectional view of a semiconductor package
tabricated in the use of a method of a third preferred
embodiment of the invention;

FIG. 5 1s a sectional view of a semiconductor package
tabricated in the use of a method of a fourth preferred
embodiment of the invention;

FIG. 6 1s a sectional view of a semiconductor package
tabricated in the use of a method of a fifth preferred
embodiment of the invention;

FIG. 7 1s a sectional view of a semiconductor package
tabricated 1n the use of a method of a sixth preferred
embodiment of the invention; and

FIG. 8 (PRIOR ART) 1s a sectional view of a conventional
semiconductor package with a heat spreader.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS
First Preferred Embodiment

A first preferred embodiment of a method of making a
semiconductor package of the mvention 1s depicted with
reference to FIGS. 1{A)-1(H); FIG. 2 1llustrates a semicon-
ductor package 2 fabricated in the use of a method of the first
embodiment of the invention.

Referring first to FIG. 1(A), the first step 1s to prepare a
matrix-type substrate module plate 20A, which consists of
sixteen substrates 20 arranged in 4x4 array. The substrates
20 each has an upper surface 200 and a lower surface 201,
and 1s formed with an opening hole 202 penetrating the
substrate 20.

Referring next to FIG. 1(B), a semiconductor chip 21 1s
deposited at a pre-determined position on the upper surface
200 of each of the substrates 20 through the use of an
adhesive 25 such as silver paste, allowing the chip 21 to
cover one end of the opening hole 202.

Referring further to FIG. 1(C), a plurality of gold wires 22
pass through the opening hole 202 to be bonded to the chip
21 and the lower surface 201 of the substrate 20 respectively,
so as to electrically connect the chip 21 to the substrate 20.
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Since such a wire bonding process employs conventional
technology, 1t 1s not further described herein.

Referring to FIG. 1(D), after the chip 21 1s electrically
connected to the substrate 20, a heat spreader module plate
23A made of a metallic material such as copper, aluminum,
copper alloy or aluminum alloy 1s attached to each of the
chips 21 by means of a conventional adhesive 26 (or a tape).
The heat spreader module plate 23 A needs to be dimension-
ally suflicient to cover the substrates 20 mounted with the
chips 21 thereon. In other words, edge sides 232 A of the heat
spreader module plate 23 A necessarily extend out of edge
sides 203 of the substrates 20 (indicated as dotted lines
shown 1n FIG. 1(A)). An adhesive module layer 233 A made
of polyimide resin 1s formed on a top surface of the heat
spreader module plate 23A. Besides the adhesive module
layer 233 A, the top surface of the heat spreader module plate
23A can also be coated with a resin material composed of
thermosetting resin such as Marken 7224 and UV-setting
epoxy resin such as Markem 9060. It should be noted that
adhesion force between the coated layer and an molding
compound used for encapsulating the chips 21 1s larger than
that between the coated layer and the top surface of the heat
spreader module plate 23A, as well as the adhesion force
between the coated layer and the heat spreader module plate
23 A 1s smaller than that between the heat spreader module
plate 23 A and the molding compound.

Reterring to FIG. 1(E), combined structure of the heat
spreader module plate 23A, the chips 21 and the substrate
module plate 20A 1s placed 1n a molding cavity of a mold
(not shown) for performing a molding process, wherein the
adhesive module layer 233A on the heat spreader module
plate 23 A does not abut a top wall of the molding cavity, and
1s properly spaced from the top wall by a gap. By 1njecting
the molding compound into the molding cavity, an encap-
sulant body 24A 1s formed for encapsulating the heat
spreader module plate 23 A, the chips 21, the gold wires 22
and the substrate module plate 20A. Due to the gap formed
between the adhesive module layer 233 A and the top wall of
the molding cavity, during the mold engagement in the
molding process, the chips 21 do not sutler pressure from the
mold or the heat spreader module plate 23 A, and thus can be
prevented from cracking. Further, since 1t 1s not necessary to
accurately control the height for attaching the heat spreader
module plate 23A to the chips 21, so that quality and
reliability of fabricated products can be effectively assured.

Referring to FIG. 1(F), after the molding process 1s
completed, a plurality of solder balls 29 are implanted on the
lower surface 201 of each of the substrates 20 of the
substrate module plate 20A, for providing electrical connec-
tion between the chips 21 and external devices. Since such
a ball implantation process employs conventional
technology, 1t 1s not further described herein.

Referring to FIG. 1(G), a singulation process 1s imple-
mented to form 1ndividual sixteen singulated semiconductor
packages 2A. In the singulation process, a j1g (not shown) 1s
utilized to absorb vacuum the semi-fabricated packages
implanted with the solder balls, and the singulated packages
2 A can be held 1n position on the j1g with residues 240A of
the molding compound firmly staying on the heat spreader
module plate 23 A, due to the adhesive module layer 233 A
for eflectively adhering the residues 240A to the heat
spreader module plate 23A. This makes the singulated
packages 2A remain intact in structure after the singulation
process 1s accomplished; that 1s, the singulated packages 2A
cach includes the substrate 20 formed by singulating the
substrate module plate 20A, the chip 21 mounted on the
substrate 20, an adhesive layer 233 formed by singulating
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the adhesive module layer 233 A, a heat spreader 23 formed
by singulating the heat spreader module plate 23 A, and an
encapsulant 24 formed by singulating the encapsulant body
24A. Therefore, the singulation process 1s successiully

implemented, and the singulated packages 2A are free of 5

damage, unlike the prior art with damage to singulated
packages due to detachment of molding compound residues.

In the singulated package 2, edge sides 232 of the heat
spreader 23 are exposed to outside of the encapsulant 24 and
aligned with edge sides 240 of the encapsulant 24; this
climinates the occurrence of flashes of the molding com-
pound on the edge sides 232 of the heat spreader 23, and also
makes the heat spreader 23 desirably same 1n surface area as
the substrate 20, without the need of dimensionally match-
ing the heat spreader 23 and the molding cavity of the mold.
Moreover, the heat spreaders 23 are attached to the chips 21
in a batch-type manner; this therefore simplifies fabrication
processes, as well as reduces time consumption and costs in
tabrication.

Referring finally to FIG. 1(H), a removing process 1s
implemented to remove the molding compound residues
240A and the adhesive layers 233 for the singulated pack-
ages 2A. Since adhesion force between the heat spreader 23
and the adhesive layer 233 i1s smaller than that between the
adhesive layer 233 and the residues 240A formed on the
adhesive layer 233, thus removal of the residues 240A 1s
accompanied with the adhesive layer 233 detached from the
heat spreader 23. Further, since the adhesion force between
the heat spreader 23 and the encapsulant 24 1s larger than
that between the adhesive layer 233 and the heat spreader
23, thus the residues 240A and the adhesive layer 233 can be
Completely removed from the heat spreader 23, without
allecting the bonding between the heat spreader 23 and the
encapsulant 24. As a result, the heat spreader 23 1s able to
entirely expose to outside of the encapsulant 24 and 1n direct
contact with the atmosphere, and no subsequent deflash
process 1s required. This therefore reduces costs 1n
tabrication, and assures quality and appearance of the fab-
ricated semiconductor package 2, as shown 1n FIG. 2.
Second Preferred Embodiment

FIG. 3 1llustrates a semiconductor package 3 fabricated in
the use of a method of a second preterred embodiment of the
invention. The semiconductor package 3 1s similarly fabri-
cated as the semiconductor package 2 in the first
embodiment, with the only difference in that, the semicon-
ductor package 3 utilizes a flip-chip substrate 30. On an
upper surface 300 of the substrate 30 there are disposed a
plurality of bump pads 304 at predetermined positions, and
a plurality of conductive traces (not shown) are formed
respectively on the upper surface 300 and an opposing lower
surface 301 of the substrate 30. Then, a plurality of solder
bumps 32 are bonded to the corresponding bump pads 304,
so as to electrically connect a chip 31 to the substrate 30 1n
a tlip-chip manner via the solder bumps 32. The chip 31 1s
subsequently attached to a first surface 330 of a heat
spreader 33 via an adhesive 36, allowing heat generated by
the chip 31 to be directly transmitted to the heat spreader 33.
Third Preferred Embodiment

FI1G. 4 illustrates a semiconductor package 4 fabricated in
the used of a method of a third preferred embodiment of the
invention. The semiconductor package 4 1s similarly fabri-
cated as the semiconductor package 2 1n the first
embodiment, with the only difference in that, the semicon-
ductor package 4 utilizes a conventional BGA (ball gnd
array) substrate 40. A plurality of conductive traces (not
shown) are formed on an upper surface 400 and a lower
surface 401 of the substrate 40 respectively, and electrically
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connected to each other. Since this employs conventional
technology, it 1s not further described herein. After attaching,
a chip 41 to the upper surface 400 of the substrate 40 via an
adhesive 45 such as silver paste, the chip 41 1s electrically
connected to the substrate 40 via a plurality of gold wires 42.
Then, a bufler pad 48 1s adhered to the chip 41 at an
approximately central position on a surface with the gold
wires 42 bonded thereon. The bufller pad 48 1s dimensionally
restricted as not to interfere with the arrangement of the gold
wires 42, and needs to have a thickness slightly larger than
loop height of the gold wires 42, so as to allow a heat
spreader 43 to be attached to the bufler pad 48 via an
adhesive 46 1n a manner that a first surface 430 of the heat
spreader 43 does not come 1nto contact with the gold wires
42. Moreover, the bufler pad 48 can release thermal stress
generated from the heat spreader 43 against the Chlp 41 due
to the difference in coeflicient of thermal expansion under a
high temperature environment, and therefore protect the
chip 41 against cracking due to the thermal stress.
Nevertheless, heat generated by the chip 41 still can be
transmitted through the bufler pad 48 to the heat spreader 43
to be dissipated to the atmosphere since the heat spreader 43
1s exposed to outside of an encapsulant 44 that encapsulates
the chip 41 and the bufler pad 48. Besides, a plurality of
solder balls 49 are implanted on the lower surtace 401 of the
substrate 40 by using a conventional ball implantation
technology, for providing electrical connection of the chip
41 to external devices.
Fourth Preferred Embodiment

FIG. 5 1llustrates a semiconductor package S fabricated in
the use of a method of a fourth preferred embodiment of the
invention. The semiconductor package 5 1s similarly fabri-
cated as the semiconductor package 4 i1n the third
embodiment, with the only difference 1n that, the semicon-
ductor package 5 utilizes a QFN (quad flat non-lead) lead
frame 50 as a chip carrier for accommodating a chip 51. The
QFN lead frame 50 has a die pad 500 and a plurality of leads
501. The chip 351 1s attached to the die pad 500, and
clectrically connected to the leads 501 through the use of
gold wires 52. A buller pad 38 1s disposed on the chip 51, for
mounting a heat spreader 53 thereon, thereby making the
bufler pad 58 interposed between the chip 51 and the heat
spreader 53, such that a first surface 530 of the heat spreader
53 does not come into contact with the gold wires 52.

Further, an encapsulant 54 1s formed between the first
surface 530 of the heat spreader 33 and the QFN lead frame
50, for encapsulating the chip 51 and the bufler pad 58 1n a
manner that, the chip pad 500 and a bottom surface of the
leads 501 are exposed to outside of the encapsulant 54.

Fifth Preterred E

Embodiment

FIG. 6 1llustrates a semiconductor package 6 fabricated in
the use of a method of a fifth preferred embodiment of the
invention. The semiconductor package 6 1s similarly fabri-
cated as the semiconductor package 4 1n the third
embodiment, with the only difference 1n a heat spreader 63
used in the semiconductor package 6. The heat spreader 63
1s formed on 1ts first surface 630 with a connecting portion
634 extending towards a chip 61, in a manner that the
connecting portion 634 1s directly attached to an active
surface 610 of the chip 61 via an adhesive 66. This allows
heat generated by the chip 61 to be directly transmitted to the
heat spreader 63 for dissipation to the atmosphere since the
heat spreader 63 1s exposed to outside of an encapsulant 64
that encap sulates the chip 61, thereby making heat d1831pat-
ing efliciency further 1mpr0ved Moreover, the provision of
the connecting portion 634 makes the first surface 630 of the
heat spreader 63 properly spaced apart from loop tops of
gold wires 62, without coming 1nto contact with the gold
wires 62.
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Sixth Preferred Embodiment

FI1G. 7 1llustrates a semiconductor package 7 1n the use of
a method of a sixth preterred embodiment of the mnvention.
The semiconductor package 7 1s similarly fabricated as the
semiconductor package 5 in the fourth embodiment, with the
only difference in a plurality of protruding portions 730a
tformed on a first surface 730 of a heat spreader 73 used 1n
the semiconductor package 7. The provision of the protrud-
ing portions 730a enhances bonding areca between the first
surface 730 of the heat spreader 73 and an encapsulant 74
used for encapsulating a chip 71 mounted on a QFN lead
frame 70, so that adhesion force between the heat spreader
73 and the encapsulant 74 1s improved.

The mvention has been described using exemplary pre-
ferred embodiments. However, 1t 1s to be understood that the
scope of the invention 1s not limited to the disclosed embodi-
ments. On the contrary, 1t 1s mtended to cover various
modifications and similar arrangements. The scope of the
claims, therefore, should be accorded the broadest interpre-
tation so as to encompass all such modifications and similar

arrangements.
What 1s claimed 1s:

1. A method of making a semiconductor package with a
heat spreader, comprising the steps of:

preparing a matrix-type chip carrier module plate con-
sisting of a plurality of array-arranged chip carrers,
wherein each of the chip carriers has an upper surface
and a lower surface;

mounting at least one chip at a predetermined position on
the upper surface of each of the chip carriers, and
clectrically connecting the chip to the chip carner;

providing a heat spreader module plate having an upper
surface, and a lower surface attached to the chips
mounted on the chip carriers so as to interpose the chips
between the chip carrier module plate and the heat
spreader module plate, and forming an interface layer
on the upper surface of the heat spreader module plate,
wherein adhesion force between the interface layer and
a molding compound used for forming an encapsulant
1s larger than that between the interface layer and the
heat spreader module plate, as well as adhesion force
between the interface layer and the heat spreader mod-
ule plate 1s smaller than that between the heat spreader
module plate and the molding compound;

forming the encapsulant by using the molding compound
for encapsulating the heat spreader module plate and
the chips;

performing a singulation process to form individual semi-
fabricated semiconductor packages; and

removing residues of the molding compound formed on
the interface layer of each of the semi-fabricated semi-
conductor packages so as to form the semiconductor
package.

2. The method of claim 1, wherein the heat spreader
module plate 1s dimensionally suflicient to completely cover
the chip carriers of the chip carrier module plate.

3. The method of claim 1, wherein the iterface layer 1s
an adhesive tape.

4. The method of claim 1, wherein the mterface layer 1s
made of a resin compound.

5. The method of claim 1, wherein the adhesion force
between the interface layer and the heat spreader module
plate needs to be suilicient to keep the heat spreader module
plate firmly stay with the interface layer in the singulation
process.

6. The method of claim 1, wherein the chip carrier i1s a
substrate, and the chip i1s electrically connected to the
substrate by bonding wires or solder bumps.
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7. The method of claim 1, wherein the chip carrier 1s a
QFN (quad flat nonlead) lead frame, and the chip 1s elec-
trically connected to the QFN lead frame by bonding wires.

8. The method of claim 1, wherein the lower surface of the
heat spreader module plate 1s roughened, corrugated or made
uneven.

9. The method of claim 1, wherein the lower surface of the
heat spreader module plate 1s formed at positions corre-
sponding to the chips with a plurality of connecting portions
extending towards the chips, 1n a manner that the connecting
portions are connected to the chips, allowing the lower
surface of the heat spreader module plate other than the
connecting portions to be spaced apart from the chip.

10. The method of claim 1, after forming the encapsulant,
further comprising a step of: implanting a plurality of solder
balls on the lower surface of each of the chip carriers, for
providing electrical connection of the chips to external
devices.

11. A method of making a semiconductor package with a

heat spreader, comprising the steps of:

preparing a matrix-type chip carrier module plate con-
sisting of a plurality of array-arranged chip carriers,
wherein each of the chip carriers has an upper surface
and a lower surface;

mounting at least one chip at a predetermined position on
the upper surface of each of the chip carriers, allowing
the chip to be electrically connected to the chip carrier;

depositing at least one bufller pad on each of the chips,
wherein the bufler pad 1s made of a material similar 1n
coellicient of thermal expansion to the chip;

providing a heat spreader module plate having an upper
surface, and a lower surface attached to the chips
mounted on the chip carriers so as to iterpose the chips
between the chip carrier module plate and the heat
spreader module plate, and forming an interface layer
on the upper surface of the heat spreader module plate,
wherein adhesion force between the interface layer and
a molding compound used for forming an encapsulant
1s larger than that between the interface layer and the
heat spreader module plate, as well as adhesion force
between the interface layer and the heat spreader mod-
ule plate 1s smaller than that between the heat spreader
module plate and the molding compound;

forming the encapsulant by using the molding compound
for encapsulating the heat spreader module plate and
the chips;

performing a singulation process to form individual semi-
fabricated semiconductor packages; and

removing residues of the molding compound formed on
the interface layer of each of the semi-fabricated semi-
conductor packages so as to form the semiconductor
package.

12. The method of claim 11, wherein the heat spreader
module plate 1s dimensionally suflicient to completely cover
the chip carriers of the chip carrier module plate.

13. The method of claim 11, wherein the interface layer 1s
an adhesive tape.

14. The method of claim 11, wherein the interface 1s made
ol a resin compound.

15. The method of claam 11, wherein the adhesion
between the interface layer and the heat spreader module
plate needs to be suilicient to keep the heat spreader module
plate firmly stay with the interface layer in the singulation
process.

16. The method of claim 11, wherein the chip carrier 1s a
substrate, and the chip 1s electrically connected to the
substrate by bonding wires.
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17. The method of claim 11, wherein the chip carrier 1s a
QFN (quad flat nonlead) lead frame, and the chip 1s elec-
trically connected to the QFN leadirame by bonding wires.

18. The method of claim 11, wherein the lower surface of
the heat spreader molding board 1s roughened, corrugated or
made uneven.

19. The method of claim 11, after forming the
encapsulant, further comprising a step of: implanting a
plurality of solder balls on the lower surface of each of the
chip carriers, for providing electrical connection of the chips
to external devices.

20. A fabricating method for a semiconductor package,
comprising the steps of.

preparing a chip carrvier having an upper surface and a

lower surface;

mounting at least one chip on the upper surface of the
chip carrier, and electrically connecting the chip to the
chip carrier;

providing a heat spreader having an upper surface, and a
lower surface attached to the chip mounted on the chip
carrier so as to interpose the chip between the chip
carrier and the heat spreader, and forming an interface
laver on the upper surface of the heat spreader, wherein
adhesion force between the interface laver and a mold-
ing compound used for forming an encapsulant is
larvger than that between the interface layer and the
heat spreader, as well as adhesion force between the
interface layer and the heat spreader is smaller than
that between the heat spreader and the molding com-
pound;

Jorming the encapsulant by using the molding compound
Jor encapsulating the heat spreader and the chip; and
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removing rvesidues of the molding compound formed on
the interface laver so as to form the semiconductor
package.
21. The method of claim 20, wherein the heat spreader is
dimensionally sufficient to completely cover the chip carrier.
22. The method of claim 20, wherein the interface layer is
an adhesive tape.
23. The method of claim 20, wherein the interface layer is
made of a resin compound.

24. The method of claim 20, wherein the adhesion force

between the interface layer and the heat spreader needs to
be sufficient to keep the heat spreader firmly with the

interface layer during encapsulation.

25. The method of claim 20, wherein the chip carrier is a
substrate, and the chip is electrically comnnected to the
substrate by bonding wires or solder bumps.

26. The method of claim 20, wherein the chip carrier is a
OFN (quad flat nonlead) lead frame, and the chip is elec-

trically connected to the QFN lead frame by bonding wires.
27. The method of claim 20, wherein the lower surface of

the heat spreader is roughened, corrugated or made uneven.

28. The method of claim 20, wherein the lower surface of
the heat spreader is formed at positions corresponding to the
chips with a plurality of comnecting portions extending
towards the chip, in a manner that the connecting portions
are connected to the chip, allowing the lower surface of the
heat spreader other than the comnecting portions to be
spaced apart from the chip.

29. The method of claim 20, after forming the

encapsulant, further comprising a step of: implanting a

plurality of solder balls on the lower surface of the chip

carrier, for providing electrical connection of the chip to an
external device.
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