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(57) ABSTRACT 

The present disclosure relates to an improved integrated 
circuit package With a encapsulant retention structure 
located adjacent to a packaged integrated chip on a substrate. 
The structure alloWs for the placement and retention of a 
larger quantity of encapsulant to seep under the packaged 
integrated chip. The retention Wall placed on the substrate 
alternatively serves as substrate sti?‘ener able to maintain 
mechanical properties to be used With a more desirable 
thinner substrate. In one embodiment, the use of openings 
and recesses in a sti?‘ener layer of an integrated circuit 
package houses a passive electronic component to maintain 
mechanical properties When a thinner substrate is used. The 
use of either a retention Wall or a sti?‘ener alloWs for the 
manufacture of these integrated circuit package using strip, 
matrix, or array technology Where a larger board With a 
plurality of integrated circuit packages is produced indus 
trially and then cut to individual units. The use of a retention 
Wall of a sti?‘ener layer over an expensive substrate layer 
alloWs for the use of disposable edges around the strip 
including indexing holes or other holding mechanisms. 
What is also contemplated is a method of manufacture of a 
compact strip, matrix, or array comprised of a plurality of 
integrated circuit packages Where no Waste or additional cuts 
are needed to produce individual integrated circuit packages. 
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FLIP-CHIP BALL GRID ARRAY STRIP AND 
PACKAGE 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to inte 
grated circuit packaging and more particularly to a ?ip-chip 
ball grid array integrated circuit strips and packages and 
methods of making thereof. 

BACKGROUND OF THE INVENTION 

[0002] Most electronics rely on integrated circuit technol 
ogy. A thin substrate of semiconductor made of passive 
elements and electronic circuits is miniaturized to form What 
is knoWn as a microchip, a microprocessor, or a chip. Leads 
initially in the form of pins or Wires have been progressively 
replaced by factory applied solder balls and shaped by 
surface tensions of liquid solder balls. These balls are 
generally arranged on the chip in an array over a single 
surface. Chips mounted With solder balls are generally 
referred to as Flip Chips. Flip Chip structures are typically 
mounted on a substrate Which contains interconnect circuitry 
to facilitate connecting the solder balls (or bumps) on the 
chip to larger more Widely spaced solder balls on the other 
side of the substrate. This alloWs for the resulting Flip Chip 
BGA package to be compatible With the Wider spacing 
geometries of typical mother board (or PCB) design rules. 
During the mounting process of the Flip Chip on a substrate, 
the chip is ?ipped upside-down, giving these chips the name 
“?ip-chips.” 
[0003] Solder balls or bumps are larger than normal Wires 
or pins and improve electrical connection betWeen the chip 
and the substrate. These balls also provide better thermal 
conduction from the printed circuit board or substrate to the 
chip. One doWnside to ?ip-chip BGA technology is the 
reduced access to the area betWeen the solder balls and the 
complex air gap geometry. This gap is subject to environ 
mental haZards arising from the different thermo -mechanical 
properties of the silicon chip and the organic substrate 
material. This can cause large thermally induced stresses on 
the ?ip chip solder balls in contact With the substrate. For 
this reason, a liquid encapsulant is inserted in the area 
betWeen the ?ip chip and the substrate and then solidi?ed. 
This process is called Flip-chip under?lling and is made by 
placing a lique?ed encapsulant With a needle next to the 
under?ll area at the edge of the chip to dispense the material 
at the base of the ?ip-chip. Capillary action, in association 
With liquid viscosity, seeps the dispensed encapsulant 
inWards to open spaces. Once the encapsulant is in place, 
thermal curing is performed to create a permanent bond. 
While di?‘erent techniques are knoWn to prevent the forma 
tion of voids in the gap area, the under?lling is a time 
consuming process. A less viscous encapsulant may seep at 
higher rates but is likely to spread on the circuit board in 
other directions. As die siZes increase, so does the number of 
solder bumps used to connect the die to the substrate. In 
some instances, because of characteristics of the encapsu 
lant, the dispensing machine must be used sequentially to 
place at di?‘erent time intervals fractions of the needed 
encapsulant. In some cases 5 to 6 passes of dispense, seep, 
and dispense again must be taken to form clean void free 
under?ll structures. In the environment Where cycle time 
and dispensing machine is a crucial component of success, 
What is needed is a neW type of package designed to 
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optimiZe encapsulant under?ll operations. Known devices 
include the placement of under?ll encapsulation material 
around an entire perimeter of the semiconductor die Where 
the material ?oWs toWard the center of the die Where the 
time needed to completely ?ll the space betWeen the die and 
the substrate is quite long due to successive passes of 
dispense. What is needed is neW device able to reduce the 
time needed to ?ll this space by limiting the number of 
passes of dispense needed. 
[0004] Flip Chip BGA substrates are generally made of 
successive layers of conductive material supported and 
insulated using insulating materials called dielectrics. One 
of the most common high-end substrates is BT buildup, 
made of a ?ame-resistant organic comprising a Woven 
?berglass mat impregnated With ?ame resistant BT resin. 
Substrates, While o?‘ering signi?cant rigidity once the layers 
have been bonded together, are generally sold in 1600 
micron or 800 micron standard thicknesses. The use of a 
rigid substrate is needed since these boards are often subject 
to a Wide range of manufacturing steps designed to trans 
form a basic substrate into a ?nished product to be used in 
the industry, called an integrated circuit package (FCBGA). 
Illustratively, during this process, substrates may be etched, 
laminated, drilled, cut, plated, soldered, silk screened, and 
subjected to chemical masking, coating, bridging, and the 
like. One advantage of thinner substrates is the ability to use 
smaller drill heads to perforate the substrate. The drilling of 
smaller holes means that less conductive material is needed 
to cover the interior of the hole and reduces undesirable 
impedance, saves manufacturing time, reduces Waste, and is 
more cost e?‘ective. These advantages must be Weighed 
against undesirable secondary e?‘ects such as Warping of the 
surface of the substrate, di?iculty of obtaining a stable 
surface, and Weakening of the substrate during manufactur 
ing operations. Thinner boards have loWered mechanical 
strength and impede the large scale industrialization of 
?lm-chip assemblies in a strip, matrix or array format. 
[0005] Known devices include, among other things, an 
integrated circuit package substrate, a plurality of integrated 
circuit die attached to the integrated circuit package sub 
strate, and a sti?‘ener strip attached to the integrated circuit 
package substrate and surrounding tWo or more of the 
plurality of integrated circuit die. What is also needed is a 
neW reinforced BGA substrate package With improved 
under?lling capacities and a BGA substrate package strip 
capable of reducing Waste during the phases of extraction of 
the Flip Chip BGA substrates from the BGA substrate 
package strip. An improved substrate package and method 
are needed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The features of the present disclosure are believed 
to be novel and are set forth With particularity in the 
appended claims. The disclosure may best be understood by 
reference to the folloWing description taken in conjunction 
With the accompanying draWings, and the ?gures that 
employ like reference numerals identify like elements. 
[0007] FIG. 1 is a side cross-sectional vieW of an inte 
grated circuit package in accordance With the teachings of 
the present disclosure. 
[0008] FIG. 2 is a enlarged fragmentary cross-sectional 
vieW of the integrated circuit package as shoWn by section 
2 on FIG. 1 in accordance With the teachings of the present 
disclosure. 
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[0009] FIG. 3 is a side cross-sectional vieW of an inte 
grated circuit package With openings for passive electronic 
elements in according to another embodiment of the present 
disclosure as shoWn on FIG. 4 along the cut line 4-4. 
[0010] FIG. 4 is a top vieW of the integrated circuit 
package With openings for passive electronic elements 
shoWn on FIG. 3 along the cut line 3-3. 
[0011] FIG. 5 is a side cross-sectional vieW of an inte 
grated circuit package With recessed openings for passive 
electronic elements in accordance With another embodiment 
of the present disclosure. 
[0012] FIG. 6 is a top vieW of the integrated circuit 
package With recessed openings for passive electronic ele 
ments shoWn on FIG. 5 along the cut line 6-6. 
[0013] FIG. 7 is a side cross-sectional vieW of an inte 
grated circuit package strip in accordance With another 
embodiment of the present disclosure as shoWn on FIG. 8 
along the cut line 7-7. 
[0014] FIG. 8 is a partial top vieW of the integrated circuit 
package strip shoWn on FIG. 7. 
[0015] FIGS. 9-12 are elevation schematic vieWs of a 
method for making an integrated package strip in accor 
dance With an embodiment of the present disclosure. 
[0016] FIG. 13 is a bottom vieW of the sti?‘ener material 
used in the method for making an integrated package strip in 
accordance With FIGS. 9-12 as shoWn on FIG. 12 along the 
cut line 13-13. 
[0017] FIG. 14 is a diagram of a method for making an 
integrated package strip in accordance to an embodiment of 
the present disclosure. 
[0018] FIG. 15 is a diagram of a method for making an 
integrated package in accordance to an embodiment of the 
present disclosure. 

DETAILED DESCRIPTION 

[0019] In the folloWing detailed description, reference is 
made to the accompanying draWings that shoW, by Way of 
illustration, several embodiments of the disclosure, each 
centered around an improved Flip Chip BGA package and 
strip and method of manufacturing thereof. These embodi 
ments are described With su?icient detail to enable one 
skilled in the art to practice the disclosure. It is understood 
that the various embodiments of the disclosure, although 
different, are not necessarily exclusive and can be combined 
di?‘erently because they shoW novel features. For example, 
a particular feature, structure, step of manufacturing, or 
characteristic described in connection With one embodiment 
may be implemented Within other embodiments Without 
departing from the spirit and scope of the disclosure. In 
addition, it is understood that the location and arrangement 
of individual elements, such as geometrical parameters 
Within each disclosed embodiment, may be modi?ed With 
out departing from the spirit and scope of the disclosure. 
Other variations Will also be recogniZed by one of ordinary 
skill in the art. The folloWing detailed description is, there 
fore, not to be taken in a limiting sense. 
[0020] The present disclosure relates to an improved inte 
grated circuit package With a encapsulant retention structure 
located adjacent to a packaged integrated chip on a substrate. 
The encapsulant retention structure alloWs for the placement 
and retention of a larger quantity of encapsulant next to the 
under?ll area alloWing the encapsulant to seep under the 
packaged integrated chip before it is rigidi?ed. The use of an 
encapsulant reservoir alloWs for better overall mechanical 
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and thermal properties of the integrated circuit package and 
reduces the number of encapsulant applications in the local 
iZed area around the packaged integrated chip. In one 
example, a retention Wall placed on the substrate altema 
tively serves as substrate sti?‘ener able to maintain mechani 
cal properties to be used With a more desirable thinner 
substrate. What is also contemplated is the use of openings 
and recesses in a sti?‘ener layer of an integrated circuit 
package to house a passive electronic component to main 
tain mechanical properties if a thinner substrate is used. The 
use of either a retention Wall or a sti?‘ener alloWs for the 
improved manufacture of these integrated circuit package 
using strip, matrix, or array technology Where a larger board 
With a plurality of integrated circuit packages is produced 
and then cut to individual units. The use of a retention Wall 
or a sti?‘ener layer over an expensive substrate layer alloWs 
for the use of disposable edges around the strip, including 
indexing holes or other holding mechanisms. What is also 
contemplated is a method of manufacture of a compact strip, 
matrix, or array made of a plurality of integrated circuit 
packages Where little Waste or additional cuts are needed to 
produce individual integrated circuit packages aside from 
the removal of the disposable edge of the retention Wall or 
sti?‘ener. Within the scope of this disclosure, the term “strip” 
includes arrangements such as a matrix, array, or linear 
distribution of adjacent units. What is needed is a neW, 
thinner board With increased mechanical resistance that may 
be used in large scale industrialiZation in a cost-effective 
Way. These advantages also reduce undesirable secondary 
effects such as Warping of the surface of the substrate, and 
di?iculty of obtaining a stable surface. 
[0021] FIG. 1 is a side cross-sectional vieW of an inte 
grated circuit package in accordance With the teachings of 
the present disclosure. FIG. 1 shoWs an integrated circuit 
(“IC”) package 1 With a substrate 2 having a ?rst surface 14 
and a second surface 15 in opposition to the ?rst surface 14. 
While the substrate 2 is shoWn to be horizontal, it is 
understood by one of ordinary skill in the art that IC 
packages 1 are to be used and manufactured, When possible, 
in any orientation and may include asperities, surface ?n 
ishes, recesses, grooves, bumps, or even overall irregularly 
shaped geometries. What is contemplated as a substrate 2 is 
a BT substrate or any other type of printed Wiring boards, 
etched Wiring board, or laminate, made illustratively of one 
or more layers of ceramic, paper impregnated With phenolic 
resin such as FR-2, Woven ?berglass mat impregnated With 
a ?ame retardant epoxy resin such as FR-4, plastic With loW 
dielectric constant such as Te?on, polyimide, polystyrene 
and cross-linked polystyrene, conductive core layers made 
of copper, aluminum or other conductive material, polyim 
ide ?lm layers, ceramic-based materials such as bonded 
copper, and insulated metal and metal-based substrates. In 
one alternate embodiment, the substrate 2 referred to as a 
coreless substrate is made of successive layers of an insu 
lating layer, placed in contact With a dielectric layer formed 
over a circuit layer made of relatively loW dielectric constant 
and good ?uidity, such as resin-based material such as 
ajinomoto build-up ?lm (ABE). HoWever any suitable mate 
rial may be used. FIG. 1 also shoWs BGA balls 3 placed 
under the substrate 2 functionally connected to the second 
surface 15 along a regular con?guration. The BGA balls 3 
may be used for carrying poWer and input/output signals 
betWeen the elements of the different components attached 
to the ?rst surface 14 and external devices (not shoWn). One 
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of ordinary skill in the art Will recognize that the substrate 
2 may include a bond pad, an a copper bump holder to 
improve conductivity (not shoWn). What is also contem 
plated is any bumping method including but not limited to 
solder bumping, stud bumping, plate bumping, or even 
adhesive bumping. 
[0022] The IC package 1 also includes an encapsulant 
retention structure 4 coupled to the ?rst surface 14. In one 
embodiment, a layer of adhesive bond 5 is used to mechani 
cally couple the encapsulant retention structure 4 to the ?rst 
surface 14. What is contemplated is the use of any type of 
adhesive bond 5 used in the industry including but not 
limited to natural adhesive, synthetic adhesive, drying adhe 
sives, thermoplastic adhesives, reactive adhesives, pressure 
sensitive adhesives, or any other commonly used adhesive. 
The IC package 1 also includes a packaged integrated chip 
6 positioned adjacent to the encapsulant retention structure 
4 and an encapsulant 7 interposed betWeen at least a portion 
of the packaged integrated chip 6 and the encapsulant 
retention structure 4. The encapsulant 7 is in contact With the 
encapsulant retention structure 4. The encapsulant retention 
structure 4 in one preferred embodiment acts as a stiffener 
and is made of Woven ?berglass mat impregnated With a 
?ame retardant epoxy resin such as FR-4 or BT resin but it 
is understood by one of ordinary skill in the art that any 
loW-cost structure, laminated structure, or other insulation 
material possessing su?icient mechanical strength and ther 
mal resistance, such as polymers, may be placed on the 
substrate 2 before the chip is re?oWed or modi?ed. In one 
preferred embodiment, the sti?fener has a thickness of about 
500 to 1000 microns. In yet another preferred embodiment, 
the sti?fener has a thickness less than the thickness of the 
packaged integrated chip 6 mounted on the substrate 2 With 
electrical contacts 8. In yet another preferred embodiment 
(not shoWn), What is contemplated is the thermal coupling of 
a thermal diffusion device, such as a heat sink, heat ?ns, a 
vapor chamber, or any combination thereof, to the upper 
area of the packaged integrated chip 6. The packaged 
integrated chip 6 is a heat-producing structure that can be 
cooled in a plurality of Ways described above. 

[0023] What is also contemplated is the use of a encap 
sulant retention structure 4 that is placed or that is made of 
a plurality of segments, as long as the encapsulant retention 
structure is able to retain the encapsulant 7 Within the area 
adjacent to the packaged integrated chip 6 Where seeping 
may occur based on ?uid dynamics and surface tension 
determination. The packaged integrated chip 6 is thermally 
and electrically coupled to the substrate 2 via a series of 
electrical contacts 8 or bumps. These electrical contacts 8, 
shoWn in FIG. 1 as small spheres, are made of electrically 
conductive material, serve various functions, and are 
obtained by a process generally knoWn as ?ip-chip bumping. 
While bumps are shoWn, it is understood by one of ordinary 
skill in the art that any system made of a plurality of 
electrical contacts 8, including but not limited to pins and 
leads, may be used. The packaged integrated chip 6 as 
shoWn in FIG. 1 may be an IC die, a microprocessor, a 
netWork processor, or a transceiver having a silicon substrate 
or any other miniaturized electronic circuit placed on a 
insulating platform and housed Within a package. In one 
preferred embodiment, the encapsulant is initially placed by 
an under?lling needle based dispensation system along the 
edges of the packaged integrated chip 6 betWeen the pack 
aged integrated chip 6 and the encapsulant retention struc 
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ture 4. The encapsulant as shoWn in FIG. 1 occupies the area 
located betWeen the plurality of electrical contacts 8. The 
encapsulant 7 is used to thermally couple the packaged 
integrated chip 6 to the substrate 2 and to protect the 
coupling zone and the electrical contact 8 from environmen 
tal hazards. In one preferred embodiment, the encapsulant is 
an under?ll typically used in under?lling processes, and the 
under?ll may be made of the snap cure, loW pro?le, high 
performance, or reWorkable types. What is contemplated is, 
at a minimum, any commercially available material sold for 
under?ll applications that can be used in conjunction With 
the present invention and any commercially available dis 
pensing equipment that may be used to practice the inven 
tion. 

[0024] FIG. 2 is an enlarged fragmentary cross-sectional 
vieW of the integrated circuit package as shoWn by section 
2 in FIG. 1 in accordance With the teachings of the present 
disclosure. What is contemplated is the insertion of a liquid 
under?ll 7 as shoWn in FIG. 2 betWeen the encapsulant 
retention structure 4 and the packaged integrated chip 6 
Where the encapsulant 7 is initially located at a ?rst level 
(not shoWn). As seeping occurs, the encapsulant 7 migrates 
betWeen the electrical contacts 8 to ?ll a void located 
beneath the packaged integrated chip 6. As the seeping 
advances, the level 13 Will loWer and eventually stabilize at 
a position shoWn in FIG. 2. A portion of the side Wall 10 of 
the packaged integrated chip 6 is then located above the 
level 13, a section 12 of the encapsulant retention structure 
4 is located beloW the level 13, and a second section 11 of 
the encapsulant retention structure 4 is located above the 
level 13. It is understood by one of ordinary skill in the art 
that While the encapsulant retention structure 4 shoWn is a 
layer placed on the substrate 2 ?xed With the adhesive bond 
5, any sti?fener, ribbing structure, holloWed netWork, pods, 
or small pillar is contemplated. In one preferred embodi 
ment, the packaged integrated chip 6 has a side Wall 10, and 
the encapsulant 7 is in contact With the side Wall 10 and the 
encapsulant retention structure 4. 

[0025] In a preferred embodiment, the substrate 2 has a 
thickness of about 70 to 400 microns. In a more preferred 
embodiment, the substrate has a thickness of about 400 
microns. It is understood by one of ordinary skill in the art 
What While a speci?c thickness is disclosed as a preferred or 
more preferred embodiment, the object of the present dis 
closure is to reduce the thickness of the substrate 2 as much 
as possible. The invention as contemplated is equally appli 
cable to a thickness of substrates 2 of less than 70 microns. 
In another embodiment, the substrate may be a thin core 
substrate, a substrate With no core, or a polyimide tape 
substrate. 

[0026] FIG. 3 shoWs a side cross-sectional vieW of an 
integrated circuit package With openings for passive elec 
tronic elements in accordance With another embodiment of 
the present disclosure. The integrated circuit package 1 has 
a substrate 2, a packaged integrated chip 6 coupled to the 
substrate 2, and at least one passive electronic component 20 
coupled to the substrate 2. The sti?fener 4 has a top surface 
21 and a bottom surface 23, the bottom surface 23 being 
coupled to the substrate 2 With a adhesive bond 5. The 
sti?fener 4 surrounds or partly surrounds the at least one 
passive electronic component 20. The previously described 
features and characteristics and contemplated uses of the 
electrical contacts 8, the encapsulant 7, the adhesive bond 5 
and other elements, along With the BGA balls 3 as shoWn in 
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FIG. 3, are used throughout the scope of this disclosure and 
are made equally applicable to every embodiment by asso 
ciation. FIG. 3 is a cross-sectional vieW of the integrated 
circuit package shown in FIG. 4. In one preferred embodi 
ment, a rectangular opening 22 is made in the stiffener 4 as 
shoWn in FIG. 4 surrounding the at least one passive 
electronic component 20. FIGS. 4, 6, 8, and 13 each illus 
trate preferred embodiments Where a integrated circuit pack 
age 1 is rectangular in shape and includes a packaged 
integrated circuit 6 also of rectangular con?guration along a 
horizontal plane. While rectangular con?gurations are gen 
erally preferred in this art, What is contemplated is any 
geometrical con?guration. FIG. 3 shoWs a con?guration 
Where the opening made in the stiffener 4 is a rectangular 
hole throughout the full height of the stiffener 4. In yet 
another preferred embodiment shoWn in FIGS. 5 and 6, What 
is also contemplated is a recessed section 26 of a lesser 
thickness 27 than the stiffener 4 made in the bottom surface 
23 of the stiffener 4. While tWo possible embodiments are 
shoWn, What is contemplated is the use of any opening made 
in the stiffener 4 that surrounds or partly surrounds the at 
least one passive electronic component 20, including but not 
limited to direct molding of the stiffener over the passive 
electronic component 20, the pressure insertion of the pas 
sive electronic component 20 into a viscous stiffener mate 
rial, or the machining of an opening of any geometry able to 
surround the passive electronic component 20. In a preferred 
embodiment, the passive electronic component 20 is a pair 
of capacitors placed on each of four lateral sides of the 
packaged integrated circuit 6. What is also contemplated is 
the progressive removal of the capacitance capacity as 
improvements and inductance levels are reduced to ulti 
mately change to a situation Where the capacitance capacity 
requires feWer capacitors. What is contemplated in the 
present disclosure is the use of a plurality openings, holes, 
recesses, and other cavities made in the stiffener during 
manufacturing to maintain the optimal mechanical resis 
tance of a thinned substrate 2 With the use of a layer of 
substrate 2. What is also contemplated is any knoWn ?xation 
method for functionally coupling a passive electronic com 
ponent 20 to the substrate 2 shoWn as reference 21 in FIG. 
5, including but not limited to the use of the above-described 
disclosure Where an encapsulant is placed Within the rect 
angular opening 22 used as a retention Wall. 

[0027] Turning to FIG. 7, What is shoWn is a side cross 
sectional vieW of an integrated circuit package strip in 
accordance With another embodiment of the present disclo 
sure as shoWn in FIG. 8. An integrated circuit package strip 
100 is made of a plurality of integrated circuit packages 1, 
shoWn individually in FIGS. 1-6 according to several pre 
ferred embodiments. Each integrated circuit package 1 is 
arranged on a plane along a strip 71. The integrated circuit 
packages 1 comprise a substrate 2 With a ?rst surface 14 as 
shoWn in FIG. 1, a packaged integrated chip 6 coupled to the 
?rst surface 14, a stiffener 4 surrounding the packaged 
integrated chip 6 further coupled to the ?rst surface 14, and 
at least one integrated circuit package 1 in the strip 71 
having four lateral sections perpendicular to the plane and 
sharing at least tWo of the four lateral sections With different 
integrated circuit package along the strip 71. FIGS. 7 and 8 
shoW cut lines A1 to A4 along a longitudinal direction of the 
strip 71 and cut lines B1 to B5 along a latitudinal direction 
of the strip 71. These cut lines are shoWn on the strip 71 to 
indicate the position of the integrated circuit packages 1 
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after each package is cut from the strip using conventional 
cutting methods such as but not limited to saW singulated 
cutting techniques or punch singulated techniques. In one 
preferred embodiment, each package is cut from the strip 
using a saW singulated technique. In the preferred embodi 
ment shoWn in FIG. 8, a 3-by-5 matrix or array of integrated 
circuit packages 1 is shoWn, and What is contemplated as the 
preferred disclosed embodiment is a 3-by-l0 matrix. One of 
ordinary skill in the art Will recogniZe that While a 3-by-l0 
matrix is shoWn and disclosed, What is contemplated is any 
arrangement of integrated circuit packages 1 including but 
not limited to a strip of one dimension or a tWo-dimensional 
array. What is disclosed is a strip 100 Where each of the four 
lateral sections 84, 85, 86, 87 around each integrated circuit 
package 1 shoWn as the preferred embodiment are produced 
as the result of the manufacturing process but are disposed 
in contact With adjacent integrated circuit packages to form 
a tight con?guration Where a minimum number of cuts is 
needed to separate the integrated circuit packages 1 from the 
strip 100. FIG. 7 shoWs a preferred embodiment Where the 
encapsulant retention structure 4 or the stiffener is of greater 
planar dimension as the substrate 2 creating a circumferen 
tial edge 80, Which is better shoWn in FIG. 8. The circum 
ferential edge 80 is used during the manufacturing process 
to manipulate the substrate 4 and guiding means are used to 
center and position the substrate 2 next to the encapsulant 
retention structure 4. FIG. 7 shoWs a series of indexing holes 
70 made in the circumferential edge 80, but What is con 
templated is any guiding means, including but not limited to 
notches, pins, geometric variations, thickness variations, 
magnetic locks, or other similar devices knoWn in the art. In 
one preferred embodiment, the outer cuts, namely cuts A1, 
A4, and B1, are designed to separate the circumferential 
edge 80 from the center region of the strip 100 and align the 
outer edge 71 of the strip 100 With the substrate 2. In a 
preferred embodiment, tolerances observed are around 75 
microns or less betWeen the outer edge of the substrate 2 and 
the outer edge of the stiffener 4. What is also shoWn is a 
con?guration Where the packaged integrated chip 6 is cen 
tered in the middle of each integrated circuit package 1, and 
alternatively but not shoWn, Where openings for a passive 
electronic component 20 is also centered betWeen the pack 
aged integrated chip 6 and the lateral edge. It is understood 
by one of ordinary skill in the art that the arrangement of the 
different elements and components on the substrate 2 Within 
each integrated circuit package 1 may be different according 
to functional needs, thermal requirements, or even mechani 
cal resistance obligations. 
[0028] FIG. 13 shoWs as a preferred embodiment the 
location of the adhesive bond 5 placed upon the surface of 
the stiffener or a encapsulant retention structure 4 in accor 
dance With the above described embodiments. It is under 
stood that While the adhesive bond 5 is shoWn as a signi? 
cant layer on the different embodiments of this disclosure, a 
thin layer of adhesive is used based on bonding properties of 
the selected adhesive bond 5 in the process. In the preferred 
embodiment shoWn in FIG. 13, the circumferential edge 80 
is not covered With the adhesive bond 5, but since the 
circumferential edge 80 is to be separated and discarded 
during cutting operations, the placement of adhesive bond 5 
over the entire surface of the stiffener 4 is also contemplated. 

[0029] FIGS. 9 to 12 are elevation schematic vieWs of a 
method for making an integrated package strip in accor 
dance With an embodiment of the present disclosure Where 
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each elevation represents a different successive step in the 
process of making the integrated package strip of the present 
disclosure. FIGS. 9 and 10 shoW a layer of substrate 2 as it 
is inserted in an alignment structure such as an alignment 
boat 92. In a preferred embodiment, a recess 93 made in the 
alignment structure 92 holds the substrate both longitudi 
nally and laterally With edges of a thickness suf?cient to 
house the substrate 2. In yet another preferred embodiment, 
a series of tooling pins 91 are placed on the alignment 
structure 92 to receive the stiffener 4. 

[0030] FIG. 14 is a diagram of the method for making an 
integrated package strip in accordance to an embodiment of 
the present disclosure Where each step is shoWn in succes 
sion. The ?rst surface is covered 141 as shoWn in FIG. 11 
and diagrammed on FIG. 14 by a stiffener 4 layer With an 
adhesive bond 5. The substrate 2 is then inserted 142 in the 
alignment structure 92. The stiffener 4 is then placed on the 
substrate on the alignment structure so the ?rst surface is in 
contact With the substrate. The stiffener 4 may, in an 
alternate embodiment, comprise a series of indexing holes 
73 for placement of the stiffener layer over the alignment 
boat 92. FIG. 12 shoWs the strip 100 Where a series of 
opening are made 140 in the stiffener layer to house a 
packaged integrated chip 6. The edge of the stiffener layer 80 
may then be cut to remove the indexing holes 73 or any other 
holding or guiding means. The packaged integrated chip 6 
may then be functionally coupled 144 in each opening after 
a cure by placing the integrated chip 6 and solder bumps to 
the substrate after re?oW. In yet another embodiment, a 
series of opening may be created in the stiffener layer to 
house a passive electronic component 20 coupled to the 
substrate 2. An under?ll is placed using the retention Wall 
145 before a second cure 146 is conducted. The BGA balls 
are then attached to the FCBGA package 147. Finally, the 
individual package chip 6 may be detached from the pack 
aged strip 100. Another embodiment of the method of 
making an integrated circuit package strip includes creating 
a series of openings in a stiffening layer 140, covering a ?rst 
surface of a stiffener layer 4 With an adhesive bond 141, 
inserting 142 a substrate 4 in an alignment structure 92, 
conducting a ?rst cure of the structure, placing 143 the 
integrated circuit chip 6 and solder bumps to the substrate 2, 
conducting a re?oW 144 of the structure, placing an under?ll 
7 using a retention Wall 145, conducting a second cure 146 
of the structure, attaching BGA balls to an integrated circuit 
package from a strip 147, and detaching 148 each individual 
integrated circuit packages from the strip 100. In an alternate 
embodiment, the detaching 148 of each individual integrated 
circuit packages from the strip 100 is conducted before the 
BGA balls are attached to an integrated circuit package from 
a strip 147. 

[0031] FIG. 15 is a diagram of a method for making an 
integrated package in accordance to an embodiment of the 
present disclosure. In another embodiment, What is contem 
plated is a method of making an integrated circuit package, 
the method includes the step of using 150 an integrated 
circuit package 1 equipped a substrate 2 With an ?rst surface 
14 and a second surface 15 in opposition to the ?rst surface 
14, an encapsulant retention structure 4 coupled to the ?rst 
surface 14, and a packaged integrated chip 6 With a side Wall 
positioned adjacent to the encapsulant retention structure 4 
also having a bottom surface at a distance from ?rst surface 
14. The method further includes the step of placing 151 an 
encapsulant 7 betWeen side Wall and the encapsulant reten 
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tion structure 4, and alloWing 152 the encapsulant 7 to seep 
betWeen the bottom surface and the ?rst surface 14. In a 
preferred embodiment, the encapsulant 7 is placed in a 
single operation, but it is understood by one of ordinary skill 
in the art that What is contemplated is a reduction of normal 
operations during the placement of the encapsulant 7 in the 
integrated circuit package 1. 
[0032] The invention as disclosed herein is not limited to 
the particular details of the package, strip, or method of 
manufacture depicted, and other modi?cations and applica 
tions may be contemplated. Further changes may be made in 
the above-described method and device Without departing 
from the true spirit and scope of the invention herein 
involved. It is intended, therefore, that the subject matter in 
the above disclosure should be interpreted as illustrative, not 
in a limiting sense. 

1. An integrated circuit package, comprising: 
a substrate With a ?rst surface and a second surface in 

opposition to the ?rst surface; 
an encapsulant retention structure coupled to the ?rst 

surface; 
a packaged integrated chip positioned adjacent to the 

encapsulant retention structure; and 
an encapsulant interposed betWeen at least a portion of the 

packaged integrated chip and the encapsulant retention 
structure and in contact With the encapsulant retention 
structure, Wherein the encapsulant retention structure 
acts as a stiffener to minimiZe package Warpage. 

2. (canceled) 
3. The integrated circuit package of claim 1, Wherein the 

stiffener is comprised of a epoxy resin reinforced With a 
Woven ?berglass mat. 

4. The integrated circuit package of claim 1, Wherein the 
packaged integrated chip comprises a side Wall and Where 
the encapsulant is in contact With the side Wall and the 
encapsulant retention structure. 

5. The integrated circuit package of claim 1, Wherein the 
substrate has a thickness of about 70 to 400 microns. 

6. The integrated circuit package of claim 1, Wherein the 
substrate has a thickness of about 400 microns. 

7. The integrated circuit package of claim 1, Wherein the 
substrate is a thin core substrate structure. 

8. The integrated circuit package of claim 1, Wherein the 
substrate is a substrate structure With no core. 

9. The integrated circuit package of claim 1, Wherein the 
substrate is a polyimide tape substrate. 

10. The integrated circuit package of claim 1, Wherein the 
package insulated circuit is integrated in a ?ip-chip ball grid 
array. 

11. The integrated circuit package of claim 1, Wherein the 
stiffener has a thickness of about 500 to 1000 microns. 

12. The integrated circuit package of claim 11, Wherein 
the packaged integrated chip has a thickness greater than the 
thickness of the stiffener. 

13. The integrated circuit package of claim 12, Wherein a 
heat sink is attached to a top side of the packaged integrated 
chip. 

14. An integrated circuit package, comprising: 
a substrate; 
a packaged integrated chip coupled to the substrate; 
at least one passive electronic component coupled to the 

substrate; and 



US 2008/0054490 A1 

a stiffener comprising a top surface and a bottom surface, 
the bottom surface coupled to the substrate and at least 
partly surrounding the at least one passive electronic 
component. 

15. The integrated circuit package of claim 14, Wherein 
the bottom surface is recessed and houses the at least one 
passive electronic component. 

16. The integrated circuit package of claim 14, Wherein 
the stiffener is comprised of a epoxy resin reinforced With a 
Woven ?berglass mat. 

17. The integrated circuit package of claim 14, Wherein 
the substrate has a thickness of about 70 to 400 microns. 

18. The integrated circuit package of claim 14, Wherein 
the substrate has a thickness of about 400 microns. 

19. The integrated circuit package of claim 14, Wherein 
the substrate is a thin core substrate structure. 

20. The integrated circuit package of claim 14, Wherein 
the substrate is a substrate structure With no core. 

21. The integrated circuit package of claim 14, Wherein 
the substrate is a polyimide tape substrate. 

22. The integrated circuit package of claim 14, Wherein 
the package insulated circuit is integrated in a ?ip-chip ball 
grid array. 

23. The integrated circuit package of claim 14, Wherein 
the stiffener has a thickness of about 500 to 1000 microns. 

24. The integrated circuit package of claim 23, Wherein 
the packaged integrated chip has a thickness greater than the 
thickness of the stiffener. 

25. The integrated circuit package of claim 24, Wherein a 
heat sink is attached to a top side of the packaged integrated 
chip. 

26. The integrated circuit package of claim 14, Wherein 
the at least one passive electronic component is a capacitor. 

27-28. (canceled) 
29. The integrated circuit package strip of claim 47, 

Wherein the strip is comprised of an array of 3-by-l0 
integrated circuit packages. 

30. The integrated circuit package strip of claim 47, 
Wherein the strip further comprises an outer edge comprising 
indexing holes surrounding the plurality of integrated circuit 
packages. 

31-32. (canceled) 
33. The integrated circuit package strip of claim 30, 

Wherein the substrate has a thickness of about 70 to 400 
microns. 
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34. The integrated circuit package strip of claim 30, 
Wherein the substrate has a thickness of about 400 microns. 

35. The integrated circuit package strip of claim 30, 
Wherein the substrate is a thin core substrate structure. 

36. The integrated circuit package strip of claim 30, 
Wherein the substrate is a substrate structure With no core. 

37. The integrated circuit package strip of claim 30, 
Wherein the substrate is a polyimide tape substrate. 

38. The integrated circuit package strip of claim 30, 
Wherein the stiffener has a thickness of about 500 to 1000 
microns. 

39-44. (canceled) 
45. (canceled) 
46. The integrated circuit package of claim 14, compris 

ing an encapsulant interposed betWeen at least a portion of 
the packaged integrated chip and the stiffener and in contact 
With the stiffener. 

47. An integrated circuit package strip, comprising: 
a plurality of integrated circuit packages, Wherein at least 

one integrated circuit package in the strip has four 
lateral sections and Where the integrated circuit pack 
age shares at least tWo of the four lateral sections With 
different integrated circuit packages along the strip. 

48. A method of making an integrated circuit package 
strip, comprising: 

attaching an encapsulant retention structure having a 
plurality of openings each adapted to receive an inte 
grated circuit chip to a substrate; 

placing the integrated circuit chip in each of the plurality 
of openings; 

placing an encapsulant betWeen a side Wall of the inte 
grated circuit chip and the encapsulant retention struc 
ture and in contact With the encapsulant retention 
structure; and 

curing the encapsulant. 
49. The method of making an integrated circuit package 

strip of claim 48, Wherein the encapsulant is placed in a 
single operation. 

50. The integrated circuit package of claim 1, Wherein the 
substrate and the encap sulant retention structure are made of 
the same material. 

51. (canceled) 


