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(54) CHIP PACKAGE STRUCTURE AND MANUFACTURING METHOD THEREOF

(57) An embodiment of the present invention pro-
vides a chip package structure, including a substrate,
multiple chips and multiple discrete devices that are
packaged on an upper surface of the substrate, and a
heat dissipation apparatus. The heat dissipation appa-
ratus includes an insulation layer and a thermally con-
ductive layer that are laminated. The insulation layer
completely encloses and adheres to outer surfaces of
the multiple chips, outer surfaces of the multiple discrete
devices, and the upper surface of the substrate, and is
configured to conduct heat generated by the multiple

chips and the multiple discrete devices to the thermally
conductive layer and the substrate, so that the heat gen-
erated by the multiple chips and the multiple discrete de-
vices is dissipated by using the thermally conductive lay-
er and the substrate. In addition, an embodiment of the
present invention further provides a method for manu-
facturing a chip package structure. The heat dissipation
apparatus is disposed in the chip package structure to
implement even and efficient heat dissipation for a sys-
tem-level chip package.



EP 3 343 610 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to the field of chip
packaging technologies, and in particular, to a chip pack-
age structure and a manufacturing method thereof.

BACKGROUND

[0002] As a chip process node increasingly drops, chip
integration is increasingly improved. A small size, a high
rate, and high performance have become a development
trend of an electronic component. An increasing quantity
of transistors per unit area in a chip leads to an increas-
ingly high power density and increasingly challenging
thermal management on the chip. In a system-level chip
package (System-in-Package, SiP) structure, multiple
heterogeneous chips and discrete devices are packaged
and integrated into a small-size system. Because differ-
ent chips have different power consumption in different
operating states, a problem such as heat accumulation
or uneven heat dissipation easily occurs in a system-in-
package structure. At present, a commonly used tech-
nology for improving a heat dissipation capability of the
chip is to add a heat dissipation apparatus, such as a
metal heat sink or a thermo electric cooler (TEC), on a
passive surface of the chip by using a thermal interface
material (TIM). Heat generated by the chip is finally trans-
ferred to the air. However, for a system-level chip pack-
age, this heat dissipation manner cannot achieve rapid
and even heat dissipation of the multiple heterogeneous
chips and discrete devices, and therefore is not condu-
cive to improving heat dissipation efficiency for the sys-
tem-level chip package.

SUMMARY

[0003] Embodiments of the present invention provide
a chip package structure and a manufacturing method
thereof, and a terminal using the system-level chip pack-
age structure, so as to implement rapid and even heat
dissipation for multiple chips and multiple discrete devic-
es in a system-level chip package, and improve heat dis-
sipation efficiency for the system-level chip package
structure and the terminal.
[0004] A first aspect of the embodiments of the present
invention provides a chip package structure, including a
substrate, multiple chips and multiple discrete devices
that are packaged on an upper surface of the substrate,
and a heat dissipation apparatus, where the heat dissi-
pation apparatus includes an insulation layer and a ther-
mally conductive layer that are laminated, and the insu-
lation layer completely encloses and adheres to outer
surfaces of the multiple chips, outer surfaces of the mul-
tiple discrete devices, and the upper surface of the sub-
strate, and is configured to conduct heat generated by
the multiple chips and the multiple discrete devices to

the thermally conductive layer and the substrate, so that
the heat generated by the multiple chips and the multiple
discrete devices is dissipated by using the thermally con-
ductive layer and the substrate.
[0005] In the chip package structure, the heat dissipa-
tion apparatus including the insulation layer and the ther-
mally conductive layer that are laminated is disposed,
and the insulation layer completely encloses the multiple
chips and multiple discrete devices in the chip package
and the upper surface of the substrate, so as to effectively
increase a heat dissipation area, and implement even
and rapid heat dissipation for the multiple chips and the
multiple discrete devices.
[0006] In an implementation, the insulation layer and
the thermally conductive layer that are laminated coin-
cide in a projection direction perpendicular to the upper
surface of the substrate.
[0007] In an implementation, the insulation layer is fur-
ther configured to conduct the heat generated by the mul-
tiple chips and the multiple discrete devices to the air, so
that the heat generated by the multiple chips and the
multiple discrete devices is directly dissipated by using
the insulation layer.
[0008] Because the insulation layer is in direct contact
with the air at an edge position close to the substrate,
the heat generated by the multiple chips and the multiple
discrete devices may be further directly dissipated by us-
ing the insulation layer, so as to further improve a heat
dissipation speed.
[0009] In an implementation, the insulation layer is
made of a formable insulating material.
[0010] The insulation layer made of the formable insu-
lating material is used. Therefore, when the heat dissi-
pation apparatus is being cured to a system-level chip
package, the insulation layer can closely adhere to the
outer surfaces of the multiple chips, the outer surfaces
of the multiple discrete devices, and the upper surface
of the substrate in a manner such as thermo compres-
sion, so as to effectively increase a heat dissipation area,
and implement rapid heat dissipation for the multiple
chips and the multiple discrete devices.
[0011] In an implementation, the thermally conductive
layer is made of a thermally conductive material and a
formable insulating material.
[0012] In an implementation, the thermally conductive
material is evenly doped with the formable insulating ma-
terial.
[0013] The thermally conductive material is evenly
doped with the formable insulating material to form the
thermally conductive layer. On the one hand, the ther-
mally conductive layer can also have good formability by
means of formability of the insulating material. On the
other hand, the evenly doped thermally conductive ma-
terial is used to ensure that all areas of the thermally
conductive layer have even thermal conductivity, so as
to implement even heat dissipation for the multiple chips
and the multiple discrete devices.
[0014] In an implementation, the thermally conductive
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material includes one or more of graphene, a graphite
sheet, or a boron nitride sheet.
[0015] In an implementation, the formable insulating
material includes at least one of an epoxy resin or a poly-
imide.
[0016] The graphene, the graphite sheet, or the boron
nitride sheet is evenly doped with the epoxy resin or the
polyimide in different proportions to form the thermally
conductive layer. On the one hand, good thermal con-
duction efficiency can be ensured, and a heat dissipation
speed can be improved. On the other hand, it can be
ensured that the thermally conductive layer has good
formability. Therefore, when the heat dissipation appa-
ratus is being cured to a system-level chip package, the
thermally conductive layer can change with shape chang-
es of the outer surfaces of the multiple chips, the outer
surfaces of the multiple discrete devices, and the upper
surface of the substrate in a manner such as thermo com-
pression, so as to further increase a heat dissipation area,
and improve heat dissipation efficiency for an entire sys-
tem-level chip package.
[0017] In an implementation, the chip includes any one
of a wire bonding chip or a flip chip.
[0018] In an implementation, the chip package struc-
ture further includes multiple solder balls, and the multiple
solder balls are disposed in an array on a lower surface
of the substrate.
[0019] A second aspect of the embodiments of the
present invention provides a method for manufacturing
a chip package structure, including:

providing a substrate, and packaging multiple chips
and multiple discrete devices on an upper surface
of the substrate;
providing a heat dissipation apparatus, where the
heat dissipation apparatus includes an insulation
layer and a thermally conductive layer; and

[0020] laminating the heat dissipation apparatus to the
upper surface of the substrate, so that the insulation layer
completely encloses and adheres to outer surfaces of
the multiple chips, outer surfaces of the multiple discrete
devices, and the upper surface of the substrate.
[0021] In the method for manufacturing a chip package
structure, the heat dissipation apparatus is laminated to
the upper surface of the substrate, so that the insulation
layer completely encloses and adheres to the outer sur-
faces of the multiple chips, the outer surfaces of the mul-
tiple discrete devices, and the upper surface of the sub-
strate, so as to effectively increase a heat dissipation
area, and implement even and rapid heat dissipation for
the multiple chips and the multiple discrete devices.
[0022] In an implementation, the laminating the heat
dissipation apparatus to the upper surface of the sub-
strate, so that the insulation layer completely encloses
and adheres to outer surfaces of the multiple chips, outer
surfaces of the multiple discrete devices, and the upper
surface of the substrate includes:

heating the insulation layer to a first temperature,
and continuously laminating the insulation layer for
a first time period at a first pressure until the insula-
tion layer completely encloses and adheres to the
outer surfaces of the multiple chips, the outer sur-
faces of the multiple discrete devices, and the upper
surface of the substrate;
heating the insulation layer to a second temperature,
and keeping the second temperature for a second
time period, so as to cure the insulation layer;
heating the thermally conductive layer to a third tem-
perature, and continuously laminating the thermally
conductive layer for a third time period at a second
pressure to an upper surface of the insulation layer;
heating the thermally conductive layer to a fourth
temperature, and keeping the fourth temperature for
a fourth time period, so as to cure the thermally con-
ductive layer.

[0023] In an implementation, the laminating the heat
dissipation apparatus to the upper surface of the sub-
strate, so that the insulation layer completely encloses
and adheres to outer surfaces of the multiple chips, outer
surfaces of the multiple discrete devices, and the upper
surface of the substrate includes:

laminating the thermally conductive layer to the in-
sulation layer to form, as the heat dissipation appa-
ratus, the insulation layer and the thermally conduc-
tive layer that are laminated;
keeping the insulation layer facing the upper surface
of the substrate, heating the heat dissipation appa-
ratus to a first temperature, and continuously lami-
nating the heat dissipation apparatus for a first time
period at a first pressure until the insulation layer
completely encloses and adheres to the outer sur-
faces of the multiple chips, the outer surfaces of the
multiple discrete devices, and the upper surface of
the substrate; and
heating the heat dissipation apparatus to a second
temperature, and keeping the second temperature
for a second time period, so as to cure the heat dis-
sipation apparatus.

[0024] In an implementation, the first temperature and
the third temperature are both 150 degrees, the second
temperature and the fourth temperature are both 175 de-
grees, the first pressure and the second pressure are
both 7-10 kgf/cm2, the first time period and the third time
period are both 30 seconds, and the second time period
and the fourth time period are both one hour.
[0025] A fourth aspect of the embodiments of the
present invention provides a terminal, including a chip
package structure and a mainboard, where a pad is dis-
posed on the mainboard, the chip package structure is
welded to the pad, the chip package structure includes
a substrate, multiple chips and multiple discrete devices
that are packaged on an upper surface of the substrate,
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and a heat dissipation apparatus, the heat dissipation
apparatus includes an insulation layer and a thermally
conductive layer that are laminated, and the insulation
layer completely encloses and adheres to outer surfaces
of the multiple chips, outer surfaces of the multiple dis-
crete devices, and the upper surface of the substrate,
and is configured to conduct heat generated by the mul-
tiple chips and the multiple discrete devices to the ther-
mally conductive layer and the substrate, so that the heat
generated by the multiple chips and the multiple discrete
devices is dissipated by using the thermally conductive
layer and the substrate.
[0026] In the chip package structure, the heat dissipa-
tion apparatus including the insulation layer and the ther-
mally conductive layer is disposed on the upper surface
of the substrate. The insulation layer closely adheres to
the outer surfaces of the multiple chips, the outer surfaces
of the multiple discrete devices, and the upper surface
of the substrate by using a thermo compression process,
so as to effectively increase a heat dissipation area, im-
prove heat dissipation evenness, implement rapid and
efficient heat dissipation for the multiple chips and the
multiple discrete devices, and improve heat dissipation
efficiency of the terminal.

BRIEF DESCRIPTION OF DRAWINGS

[0027] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments of the present in-
vention.

FIG. 1 is a schematic sectional view of a system-
level chip package structure according to an embod-
iment of the present invention;
FIG. 2 is a schematic disassembly view of a system-
level chip package structure according to an embod-
iment of the present invention;
FIG. 3 is a schematic diagram of a heat dissipation
path of a system-level chip package structure ac-
cording to an embodiment of the present invention;
FIG. 4 is a schematic structural diagram of a terminal
using a system-level chip package structure accord-
ing to an embodiment of the present invention;
FIG. 5 is a schematic flowchart of a method for man-
ufacturing a system-level chip package structure ac-
cording to an embodiment of the present invention;
and
FIG. 6 is another schematic flowchart of a method
for manufacturing a system-level chip package
structure according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0028] The following describes the embodiments of the
present invention with reference to the accompanying

drawings.
[0029] Referring to FIG. 1, an embodiment of the
present invention provides a system-level chip package
structure 10, including a substrate 104. Multiple chips
101 and 102 and multiple discrete devices 103 are pack-
aged on an upper surface of the substrate 104. Multiple
solder balls 105 are disposed on a lower surface of the
substrate 104. In this embodiment, the chip 101 is pack-
aged on the upper surface of the substrate 104 in a flip
chip (Flip Chip) manner. The chip 102 is packaged on
the upper surface of the substrate 104 in a wire bonding
(Wire bonding) manner. The multiple discrete devices
103 are packaged on the upper surface of the substrate
104 in a surface-mount manner. It may be understood
that when the system-level chip package structure 10 is
operating, the multiple chips 101 and 102 and the multiple
discrete devices 103 are heat sources. To allow an op-
erating temperature of the system-level chip package
structure 10 to be within a rated temperature range, heat
generated by the multiple chips 101 and 102 and the
multiple discrete devices 103 needs to be evenly and
rapidly dissipated, so as to ensure stable operation of
the system-level chip package structure 10. It may be
understood that types of the chips 101 and 102 include
but are not limited to a wire bonding chip and a flip chip,
and the discrete devices include but are not limited to a
capacitor and an inductor.
[0030] The system-level chip package structure 10 fur-
ther includes a heat dissipation apparatus 100. The heat
dissipation apparatus 100 includes an insulation layer
106 and a thermally conductive layer 107 that are lami-
nated. The insulation layer 106 completely encloses and
adheres to outer surfaces of the multiple chips 101 and
102, outer surfaces of the multiple discrete devices 103,
and the upper surface of the substrate 104, and is con-
figured to conduct the heat generated by the multiple
chips 101 and 102 and the multiple discrete devices 103
to the thermally conductive layer 107 and the substrate
104, so that the heat generated by the multiple chips 101
and 102 and the multiple discrete devices 103 is dissi-
pated by using the thermally conductive layer 107 and
the substrate 104. The lamination means that two or more
layers of a same material or different materials are com-
bined as a whole by means of heating and pressing with
or without use of a binder. In this embodiment, the insu-
lation layer 106 and the thermally conductive layer 107
are combined as a whole under the action of heat and
pressure. In this embodiment, the insulation layer 106
and the thermally conductive layer 107 that are laminated
coincide in a projection direction perpendicular to the up-
per surface of the substrate 104.
[0031] It may be understood that the insulation layer
106 is further configured to conduct the heat generated
by the multiple chips 101 and 102 and the multiple dis-
crete devices 103 to the air, so that the heat generated
by the multiple chips 101 and 102 and the multiple dis-
crete devices 103 is directly dissipated by using the in-
sulation layer 106. The insulation layer 106 has good
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formability and specific thermal conductivity. Therefore,
the heat dissipation apparatus 100 can be cured to the
substrate 104 in a thermo compression manner, and the
insulation layer 106 can closely adhere to the outer sur-
faces of the multiple chips 101 and 102, the outer sur-
faces of the multiple discrete devices 103, and the upper
surface of the substrate 104, so as to effectively increase
a heat dissipation area, and implement rapid heat dissi-
pation for the multiple chips 101 and 102 and the multiple
discrete devices 103. In this embodiment, the insulation
layer 106 is made of a formable insulating material, in-
cluding but not limited to, for example, an epoxy resin or
a polyimide. The thermally conductive layer 107 is made
of graphene, a graphite sheet, or a boron nitride sheet
doped with an epoxy resin or a polyimide in different pro-
portions. It may be understood that the thermally con-
ductive layer 107 is not limited to being made of the graph-
ene, the graphite sheet, or the boron nitride sheet doped
with the epoxy resin or the polyimide, and may be alter-
natively made of another thermally conductive material
that has similar performance to the graphene, the graph-
ite sheet, or the boron nitride sheet and is evenly doped
in a specific proportion with another formable insulating
material that has similar performance to the epoxy resin
or the polyimide.
[0032] In an implementation, the heat dissipation ap-
paratus 100 may include multiple insulation layers 106
and multiple thermally conductive layers 107. The multi-
ple insulation layers 106 and the multiple thermally con-
ductive layers 107 are alternately laminated. When the
heat dissipation apparatus 100 includes multiple insula-
tion layers 106 and multiple thermally conductive layers
107, a bottom layer is an insulation layer 106, configured
to completely enclose the outer surfaces of the multiple
chips 101 and 102, the outer surfaces of the multiple
discrete devices 103, and the upper surface of the sub-
strate 104; a top layer is a thermally conductive layer
107, configured to conduct the heat generated by the
multiple chips 101 and 102 and the multiple discrete de-
vices 103 to the air. It may be understood that different
insulation layers 106 and different thermally conductive
layers 107 may have different thermal conductivity coef-
ficients and different electrical conductivity coefficients.
[0033] Referring to FIG. 2, when the system-level chip
package structure 10 is being manufactured, the corre-
sponding chips 101 and 102 and discrete devices 103
may be first packaged on the upper surface of the sub-
strate 104, and then the heat dissipation apparatus 100
is cured to the upper surface of the substrate 104 in the
thermo compression manner. Specifically, the insulation
layer 106 and the thermally conductive layer 107 may be
laminated together in advance to form the heat dissipa-
tion apparatus 100, and the heat dissipation apparatus
100 is further cured to the upper surface of the substrate
104 in the thermo compression manner with the insula-
tion layer 106 facing the upper surface of the substrate
104, as shown in FIG. 2. Alternatively, the insulation layer
106 may be first cured to the upper surface of the sub-

strate 104 in the thermo compression manner, and then
the thermally conductive layer 107 is cured to an upper
surface of the insulation layer 106 in the thermo com-
pression manner. It may be understood that a process
condition for curing the heat dissipation apparatus 100
to the upper surface of the substrate 104 may include
but is not limited to a temperature condition and a pres-
sure condition.
[0034] Referring to FIG. 3, the insulation layer 106 of
the heat dissipation apparatus 100 completely encloses
the outer surfaces of the multiple chips 101 and 102, the
outer surfaces of the multiple discrete devices 103, and
the upper surface of the substrate 104, so as to form an
omnidirectional heat dissipation path around the multiple
chips 101 and 102 and the multiple discrete devices 103,
and implement even and efficient heat dissipation for the
multiple chips 101 and 102 and the multiple discrete de-
vices 103. Specifically, a heat dissipation path of the sys-
tem-level chip package structure 10 is indicated by ar-
rows in FIG. 3. Because the insulation layer 106 is in
close contact with the upper surface of the substrate 104
and the thermally conductive layer 107, On the one hand,
the heat generated by the multiple chips 101 and 102
and the multiple discrete devices 103 may be conducted
to the substrate 104 by using the insulation layer 106,
and the heat is further dissipated to the air by using the
substrate 104; On the other hand, the heat may be con-
ducted to the thermally conductive layer 107 by using the
insulation layer 106, and the heat is further dissipated to
the air by using the thermally conductive layer 107. In
addition, heat at an edge position near the substrate 104
may be directly conducted to the air by using the insula-
tion layer 106 to implement heat dissipation. Because
the insulation layer 106 is in close contact with all chips
101 and 102 and all discrete devices 103, the heat gen-
erated by the chips 101 and 102 and the discrete devices
103 can be more evenly conducted to the thermally con-
ductive layer 107 and the substrate 104, and perform-
ance of an entire system-level chip package structure 10
can be effectively prevented from being affected because
of an excessively high temperature of an individual chip
or discrete device.
[0035] Referring to FIG. 4, an embodiment of the
present invention provides a terminal 40, including a sys-
tem-level chip package structure 10 and a mainboard 20.
A pad 21 is disposed on the mainboard 20, and the sys-
tem-level chip package structure 10 is welded to the pad
21 by using the solder balls 105, so as to implement an
electrical connection with the mainboard 20. The system-
level chip package structure 10 is the system-level chip
package structure 10 in the embodiment shown in FIG.
1 to FIG. 3. For details, refer to the related description in
the embodiment shown in FIG. 1 to FIG. 3. Details are
not described herein again. It may be understood that
the system-level chip package structure 10 includes a
heat dissipation apparatus 100, so as to implement even
and efficient heat dissipation for chips 101 and 102 and
discrete devices 103 in the system-level chip package
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structure 10, improve heat dissipation performance of
the terminal 40, and ensure operation stability of the ter-
minal 40. The terminal may be, but is not limited to, a
mobile phone, a tablet computer, a smartwatch, or the
like.
[0036] Referring to FIG. 5, an embodiment of the
present invention provides a method for manufacturing
a system-level chip package structure, including:

Step 501: Provide a substrate, and package multiple
chips and multiple discrete devices on an upper sur-
face of the substrate.
Step 502: Provide a heat dissipation apparatus,
where the heat dissipation apparatus includes an in-
sulation layer and a thermally conductive layer.
Step 503: Heat the insulation layer to a first temper-
ature, and continuously laminate the insulation layer
for a first time period at a first pressure until the in-
sulation layer completely encloses and adheres to
outer surfaces of the multiple chips, outer surfaces
of the multiple discrete devices, and the upper sur-
face of the substrate.
Step 504: Heat the insulation layer to a second tem-
perature, and keep the second temperature for a
second time period, so as to cure the insulation layer.
Step 505: Heat the thermally conductive layer to a
third temperature, and continuously laminate the
thermally conductive layer for a third time period at
a second pressure until the thermally conductive lay-
er adheres to an upper surface of the insulation layer.
Step 506: Heat the thermally conductive layer to a
fourth temperature, and keep the fourth temperature
for a fourth time period, so as to cure the thermally
conductive layer.

[0037] In this embodiment, the first temperature and
the third temperature are both 150 degrees. The second
temperature and the fourth temperature are both 175 de-
grees. The first pressure and the second pressure are
both 7-10 kgf/cm2 (kgf/cm2). The first time period and the
third time period are both 30 seconds. The second time
period and the fourth time period are both one hour. It
may be understood that a temperature condition, a pres-
sure condition, and duration for laminating the insulation
layer may be the same as or different from a temperature
condition, a pressure condition, and duration for laminat-
ing the thermally conductive layer, and a temperature
condition and duration for curing the insulation layer may
be the same as or different from a temperature condition
and duration for curing the thermally conductive layer.
Selection may be specifically performed according to dif-
ferent materials.
[0038] Referring to FIG. 6, an embodiment of the
present invention provides a method for manufacturing
a system-level chip package structure, including:

Step 601: Provide a substrate, and package multiple
chips and multiple discrete devices on an upper sur-

face of the substrate.
Step 602: Provide a heat dissipation apparatus,
where the heat dissipation apparatus includes an in-
sulation layer and a thermally conductive layer.
Step 603: Laminate the thermally conductive layer
to the insulation layer to form the insulation layer and
the thermally conductive layer that are laminated.
Step 604: Keep the insulation layer facing the upper
surface of the substrate, heat the heat dissipation
apparatus to a first temperature, and continuously
laminate the heat dissipation apparatus for a first
time period at a first pressure until the insulation layer
completely encloses and adheres to outer surfaces
of the multiple chips, outer surfaces of the multiple
discrete devices, and the upper surface of the sub-
strate.
Step 605: Heat the heat dissipation apparatus to a
second temperature, and keep the second temper-
ature for a second time period, so as to cure the heat
dissipation apparatus.

[0039] In this embodiment, in this embodiment, the first
temperature is 150 degrees, the second temperature is
175 degrees, the first pressure is 7-10 kgf/cm2, the first
time period is 30 seconds, and the second time period
is one hour.
[0040] It may be understood that process parameters
used in each step in the method embodiments shown in
FIG. 5 and FIG. 6 are merely example parameters, and
are not intended to limit the protection scope of the
present invention. The process parameters may be ap-
propriately changed according to different materials used
by the insulation layer and the thermally conductive layer.
[0041] In the system-level chip package structure 10,
the heat dissipation apparatus 100 including the insula-
tion layer 106 and the thermally conductive layer 107 is
disposed on the upper surface of the substrate 104. The
insulation layer 106 closely adheres to the outer surfaces
of the multiple chips 101 and 102, the outer surfaces of
the multiple discrete devices 103, and the upper surface
of the substrate 104 by using a thermo compression proc-
ess, so as to effectively increase a heat dissipation area,
improve heat dissipation evenness, and implement rapid
and efficient heat dissipation for the multiple chips 101
and 102 and the multiple discrete devices 103.

Claims

1. A chip package structure, comprising a substrate,
multiple chips and multiple discrete devices that are
packaged on an upper surface of the substrate, and
a heat dissipation apparatus, wherein the heat dis-
sipation apparatus comprises an insulation layer and
a thermally conductive layer that are laminated, and
the insulation layer completely encloses and ad-
heres to outer surfaces of the multiple chips, outer
surfaces of the multiple discrete devices, and the
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upper surface of the substrate, and is configured to
conduct heat generated by the multiple chips and
the multiple discrete devices to the thermally con-
ductive layer and the substrate, so that the heat gen-
erated by the multiple chips and the multiple discrete
devices is dissipated by using the thermally conduc-
tive layer and the substrate.

2. The chip package structure according to claim 1,
wherein the insulation layer and the thermally con-
ductive layer that are laminated coincide in a projec-
tion direction perpendicular to the upper surface of
the substrate.

3. The chip package structure according to claim 1,
wherein the insulation layer is further configured to
conduct the heat generated by the multiple chips and
the multiple discrete devices to the air, so that the
heat generated by the multiple chips and the multiple
discrete devices is directly dissipated by using the
insulation layer.

4. The chip package structure according to any one of
claims 1 to 3, wherein the insulation layer is made
of a formable insulating material.

5. The chip package structure according to claim 1,
wherein the thermally conductive layer is made of a
thermally conductive material and a formable insu-
lating material.

6. The chip package structure according to claim 5,
wherein the thermally conductive material is evenly
doped with the formable insulating material.

7. The chip package structure according to claim 5 or
6, wherein the thermally conductive material com-
prises one or more of graphene, a graphite sheet, or
a boron nitride sheet.

8. The chip package structure according to any one of
claims 5 to 7, wherein the formable insulating mate-
rial comprises at least one of an epoxy resin or a
polyimide.

9. The chip package structure according to any one of
claims 1 to 8, wherein the chip comprises any one
of a wire bonding chip or a flip chip.

10. The chip package structure according to any one of
claims 1 to 9, wherein the chip package structure
further comprises multiple solder balls, and the mul-
tiple solder balls are disposed in an array on a lower
surface of the substrate.

11. A method for manufacturing a chip package struc-
ture, comprising:

providing a substrate, and packaging multiple
chips and multiple discrete devices on an upper
surface of the substrate;
providing a heat dissipation apparatus, wherein
the heat dissipation apparatus comprises an in-
sulation layer and a thermally conductive layer;
and
laminating the heat dissipation apparatus to the
upper surface of the substrate, so that the insu-
lation layer completely encloses and adheres to
outer surfaces of the multiple chips, outer sur-
faces of the multiple discrete devices, and the
upper surface of the substrate.

12. The method according to claim 11, wherein the lam-
inating the heat dissipation apparatus to the upper
surface of the substrate, so that the insulation layer
completely encloses and adheres to outer surfaces
of the multiple chips, outer surfaces of the multiple
discrete devices, and the upper surface of the sub-
strate comprises:

heating the insulation layer to a first tempera-
ture, and continuously laminating the insulation
layer for a first time period at a first pressure until
the insulation layer completely encloses and ad-
heres to the outer surfaces of the multiple chips,
the outer surfaces of the multiple discrete devic-
es, and the upper surface of the substrate;
heating the insulation layer to a second temper-
ature, and keeping the second temperature for
a second time period, so as to cure the insulation
layer;
heating the thermally conductive layer to a third
temperature, and continuously laminating the
thermally conductive layer for a third time period
at a second pressure until the thermally conduc-
tive layer adheres to an upper surface of the
insulation layer;
heating the thermally conductive layer to a fourth
temperature, and keeping the fourth tempera-
ture for a fourth time period, so as to cure the
thermally conductive layer.

13. The method according to claim 11, wherein the lam-
inating the heat dissipation apparatus to the upper
surface of the substrate, so that the insulation layer
completely encloses and adheres to outer surfaces
of the multiple chips, outer surfaces of the multiple
discrete devices, and the upper surface of the sub-
strate comprises:

laminating the thermally conductive layer to the
insulation layer to form, as the heat dissipation
apparatus, the insulation layer and the thermally
conductive layer that are laminated;
keeping the insulation layer facing the upper sur-
face of the substrate, heating the heat dissipa-
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tion apparatus to a first temperature, and con-
tinuously laminating the heat dissipation appa-
ratus for a first time period at a first pressure
until the insulation layer completely encloses
and adheres to the outer surfaces of the multiple
chips, the outer surfaces of the multiple discrete
devices, and the upper surface of the substrate;
and
heating the heat dissipation apparatus to a sec-
ond temperature, and keeping the second tem-
perature for a second time period, so as to cure
the heat dissipation apparatus.
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