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FAN-OUT POP STRUCTURE WITH 
INCONSECUTIVE POLYMER LAYER 

BACKGROUND 

0001. The fabrication of modern circuits typically 
involves several steps. Integrated circuits are first fabricated 
on a semiconductor wafer, which contains multiple dupli 
cated semiconductor chips, each comprising integrated cir 
cuits. The semiconductor chips are then sawed from the 
wafer and packaged. The packaging processes have two 
main purposes: to protect delicate semiconductor chips and 
connect interior integrated circuits to exterior pins. 
0002. With the increasing demand for more functions, 
Package-on-Package (PoP) technology, in which two or 
more packages are bonded in order to expand the integration 
ability of the packages, was developed. With a high degree 
of integration, the electrical performance of the resulting 
PoP package can be improved benefiting from the shortened 
connecting paths between components. By using the PoP 
technology, package design becomes more flexible and less 
complex. Time-to-market is also reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0003 Aspects of the present disclosure are best under 
stood from the following detailed description when read 
with the accompanying figures. It is noted that, in accor 
dance with the standard practice in the industry, various 
features are not drawn to scale. In fact, the dimensions of the 
various features may be arbitrarily increased or reduced for 
clarity of discussion. 
0004 FIGS. 1 through 15A illustrate the cross-sectional 
views of intermediate stages in the formation of a fan-out 
Package-on-Package (PoP) package in accordance with 
some embodiments: 
0005 FIG. 15B illustrates a cross-sectional view of a 
fan-out PoP package in accordance with alternative embodi 
ments; 
0006 FIGS. 16A and 16B illustrate the top views of 
fan-out PoP packages in accordance with some embodi 
ments; and 
0007 FIG. 17 illustrates a process flow for forming a PoP 
package in accordance with some embodiments. 

DETAILED DESCRIPTION 

0008. The following disclosure provides many different 
embodiments, or examples, for implementing different fea 
tures of the invention. Specific examples of components and 
arrangements are described below to simplify the present 
disclosure. These are, of course, merely examples and are 
not intended to be limiting. For example, the formation of a 
first feature over or on a second feature in the description 
that follows may include embodiments in which the first and 
second features are formed in direct contact, and may also 
include embodiments in which additional features may be 
formed between the first and second features, such that the 
first and second features may not be in direct contact. In 
addition, the present disclosure may repeat reference numer 
als and/or letters in the various examples. This repetition is 
for the purpose of simplicity and clarity and does not in itself 
dictate a relationship between the various embodiments 
and/or configurations discussed. 
0009. Further, spatially relative terms, such as “underly 
ing,” “below,” “lower,” “overlying.” “upper” and the like, 
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may be used herein for ease of description to describe one 
element or feature's relationship to another element(s) or 
feature(s) as illustrated in the figures. The spatially relative 
terms are intended to encompass different orientations of the 
device in use or operation in addition to the orientation 
depicted in the figures. The apparatus may be otherwise 
oriented (rotated 90 degrees or at other orientations) and the 
spatially relative descriptors used herein may likewise be 
interpreted accordingly. 
0010. A fan-out Package-on-Package (PoP) structure/ 
package and the method of forming the package are pro 
vided in accordance with various exemplary embodiments. 
The variations of the embodiments are discussed. Through 
out the various views and illustrative embodiments, like 
reference numbers are used to designate like elements. 
10011 FIGS. 1 through 15A illustrate the cross-sectional 
views of intermediate stages in the formation a package in 
accordance with some embodiments. The steps shown in 
FIGS. 1 through 15B are also illustrated schematically in the 
process flow 200 shown in FIG. 17. In the subsequent 
discussion, the process steps shown in FIGS. 1 through 15A 
are discussed referring to the process steps in FIG. 17. 
0012 Referring to FIG. 1, carrier 30 is provided, and 
adhesive layer 32 is disposed over carrier 30. Carrier 30 may 
be a blank glass carrier, a blank ceramic carrier, or the like. 
and may have a shape of a semiconductor wafer with a round 
top-view shape. Carrier 30 is sometimes referred to as a 
carrier wafer. Adhesive layer 32 may be formed of a 
Light-to-Heat Conversion (LTHC) material, for example, 
although other types of adhesives may be used. In accor 
dance with some embodiments of the present disclosure, 
adhesive layer 32 is capable of decomposing under the heat 
of light, and hence can release carrier 30 from the structure 
formed thereon. 

0013 Dielectric layer 34 is formed over adhesive layer 
32. The respective step is shown as step 202 in the process 
flow shown in FIG. 17. In accordance with some embodi 
ments of the present disclosure, dielectric layer 34 is a 
polymer layer formed of a polymer, which may be a photo 
sensitive polymer such as polybenzoxazole (PBO), polyim 
ide, or the like. In accordance with alternative embodiments, 
dielectric layer 34 is formed of a nitride such as silicon 
nitride, an oxide such as silicon oxide, PhosphoSilicate 
Glass (PSG), BoroSilicate Glass (BSG), Boron-doped Phos 
phoSilicate Glass (BPSG), or the like. 
(0014) Referring to FIG. 2, dielectric layer 34 is patterned 
to form opening 38 therein. The respective step is shown as 
step 204 in the process flow shown in FIG. 17. Opening 38 
is a through-opening. Hence, adhesive layer 32 is exposed 
through opening 38 in accordance with some embodiments 
of the present disclosure. It is appreciated that although FIG. 
2 illustrates one opening 38, while there is a plurality of 
openings 38 formed in dielectric layer 34, each used for 
placing one or more device die. Furthermore, the openings 
38 may be allocated as an array. In the embodiments in 
which dielectric layer 34 is formed of a photo-sensitive 
material, dielectric layer 34 may be patterned through light 
exposure using a patterned photo lithography mask (not 
show), followed by developing dielectric layer 34. In accor 
dance with alternative embodiments, the patterning of 
dielectric layer 34 includes applying a photo resist (not 
shown) over dielectric layer 34, patterning the photo resist, 
and then etching dielectric layer 34 using the photo resist as 
an etching mask. 
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0015 Referring to FIG. 3, conductive seed layer 40 is 
formed over dielectric layer 34, for example, through Physi 
cal Vapor Deposition (PVD). The respective step is shown as 
step 206 in the process flow shown in FIG. 17. Conductive 
seed layer 40 may be a metal seed layer including copper, 
aluminum, titanium, alloys thereof, or multi-layers thereof. 
In accordance with Some embodiments of the present dis 
closure, conductive seed layer 40 includes a first metal layer 
Such as a titanium layer (not shown) and a second metal 
layer Such as a copper layer (not shown) over the first metal 
layer. In these embodiments, conductive seed layer 40 has a 
portion extending into opening 38, which the portion may be 
in contact with adhesive layer 32. In accordance with 
alternative embodiments of the present disclosure, conduc 
tive seed layer 40 includes a single metal layer Such as a 
copper layer, which may be formed of substantially pure 
copper or a copper alloy. 
0016 FIGS. 4 through 7 illustrate the formation of 
through-vias. As shown in FIG. 4. patterned mask layer 42 
(such as a photo resist) is applied over conductive seed layer 
40, and is then patterned using a photo lithography mask. 
The respective step is shown as step 208 in the process flow 
shown in FIG. 17. In accordance with some embodiments of 
the present disclosure, photo resist 42 is a dry film, which is 
laminated onto conductive seed layer 40. In accordance with 
alternative embodiments, photo resist 42 is formed by spin 
coating. As a result of the patterning (exposure and devel 
opment), openings 44 are formed in photo resist 42, through 
which some portions of conductive seed layer 40 are 
exposed. The thickness of photo resist 42 is determined by 
the thickness of the subsequently placed device die 48 (FIG. 
8). In accordance with some embodiments of the present 
disclosure, the thickness of photo resist 42 is greater than the 
thickness of device die 48. 

0017. As shown in FIG. 5, through-vias 46 are formed in 
openings 44 through plating, which may be electro plating 
or electro-less plating. The respective step is shown as step 
210 in the process flow shown in FIG. 17. Through-vias 46 
are plated on the exposed portions of conductive seed layer 
40. Through-vias 46 are conductive, and may be metal vias 
including copper, aluminum, tungsten, nickel, or alloys 
thereof. The top-view shapes of through-vias 46 include, and 
are not limited to, rectangles, squares, circles, and the like. 
The heights of through-vias 46 are determined by the 
thickness of the subsequently placed device die 48 (FIG. 8), 
with the heights of through-vias 46 slightly greater than or 
equal to the thickness of device die 48 in accordance with 
Some embodiments of the present disclosure. 
0018. After the plating of through-vias 46, photo resist 42 

is removed, and the resulting structure is shown in FIG. 6. 
The respective step is shown as step 212 in the process flow 
shown in FIG. 17. As a result, the portions of conductive 
seed layer 40 that are previously covered by photo resist 42 
are exposed. 
0019. Next, as shown in FIG. 7, an etching step is 
performed to remove the exposed portions of conductive 
seed layer 40, wherein the etching may be an anisotropic or 
isotropic etching. The respective step is also shown as step 
212 in the process flow shown in FIG. 17. The portions of 
conductive seed layer 40 that are overlapped by through-vias 
46, on the other hand, remain not etched. Throughout the 
description, the remaining underlying portions of conductive 
seed layer 40 are referred to as the bottom portions of 
through-vias 46. Although conductive seed layer 40 is 
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shown as having distinguishable interfaces with the overly 
ing portions of through-vias 46, when conductive seed layer 
40 is formed of a material similar to or the same as that of 
the respective overlying through-vias 46, conductive seed 
layer 40 may be merged with through-vias 46 with no 
distinguishable interface therebetween. For example, the 
copper layer in conductive seed layer 40 may be merged 
with through-vias 46 with no distinguishable interfaces. In 
accordance with alternative embodiments, there exist dis 
tinguishable interfaces between conductive seed layer 40 
and the respective overlying plated portions of through-vias 
46. For example, the titanium layer in conductive seed layer 
40 may be distinguished from the copper-containing 
through-vias 46. As a result of the etching of conductive 
seed layer 40, dielectric layer 34 is exposed. In addition, 
opening 38 is revealed, and the layer underlying dielectric 
layer 34, (such as adhesive layer 32) is exposed through 
opening 38. 
(0020 FIG. 8 illustrates the placement of device die 48 
over adhesive layer32. The respective step is shown as step 
214 in the process flow shown in FIG. 17. Device die 48 may 
be adhered to adhesive layer 32 through die attach film 50. 
The edges of die attach film 50 are co-terminus with (aligned 
to) respective edges of the device die 48. Die attach film 50 
is an adhesive film. Although FIG. 8 illustrates the place 
ment of a single device die 48, a plurality of device dies 
identical to device die 48 may be placed over adhesive layer 
32, with each device die being disposed corresponding to 
one of openings 38. Furthermore, each of openings 38 may 
have a single or more than one device die disposed. The 
plurality of placed device dies 48 may be arranged as an 
array including a plurality of rows and a plurality of col 
umns. Device die 48 may include a semiconductor Substrate 
having a back Surface (the Surface facing down) in physical 
contact with die attach film 50. Device die 48 further 
includes integrated circuit devices (such as active devices, 
which include transistors, for example, not shown) at the 
front Surface (the Surface facing up) of the semiconductor 
Substrate. Device die 48 may include a logic die Such as a 
Central Processing Unit (CPU) die, a Graphic Processing 
Unit (GPU) die, a mobile application die, or the like. 
0021 Device die 48 may include metal pillars 54 at its 
top surface. Metal pillars 54 are electrically coupled to the 
integrated circuits inside device die 48. In accordance with 
Some exemplary embodiments of the present disclosure, as 
shown in FIG. 8, the top surfaces of metal pillars 54 are 
exposed. Metal pillars 54 may be copper pillars, and may 
also include other conductive/metallic materials such as 
aluminum, nickel, or the like. In accordance with some 
embodiments of the present disclosure, the top surfaces of 
metal pillars 54 are coplanar with the top surface of dielec 
tric layer 55. In accordance with alternative embodiments of 
the present disclosure, metal pillars 54 are embedded in 
dielectric layer 55, with the top surface of dielectric layer 55 
being higher than the top surfaces of metal pillars 54. 
Dielectric layer 55 may be formed of a polymer, which may 
include PBO, polyimide, or the like. 
0022. Also referring to FIG. 9, molding material 52 is 
molded on device die 48 and through-vias 46. The respective 
step is shown as step 216 in the process flow shown in FIG. 
17. Molding material 52 is dispensed as a fluid and is then 
cured, for example, in a thermal curing process. Molding 
material 52 fills the gaps between device die 48 and through 
vias 46, and may be in contact with dielectric layer 34. 
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Molding material 52 may include a molding compound, a 
molding underfill, an epoxy, or a resin. After the molding 
process, the top surface of molding material 52 is higher 
than the top ends of metal pillars 54 and through-vias 46. 
0023) Next, a planarization step such as a Chemical 
Mechanical Polish (CMP) step or a grinding step is per 
formed to planarize molding material 52, until through-vias 
46 are exposed. The respective step is also shown as step 216 
in the process flow shown in FIG. 17. The resulting structure 
is shown in FIG. 10. Metal pillars 54 of device die 48 are 
also exposed as a result of the planarization. Due to the 
planarization, the top surfaces of through-Vias 46 are Sub 
stantially level (coplanar) with the top surfaces of metal 
pillars 54, and are substantially level (coplanar) with the top 
surface of molding material 52. 
0024. Referring to FIG. 11, one or more layers of dielec 

tric layers 56 and the respective Redistribution Lines 
(RDLs) 58 are formed over molding material 52, through 
vias 46, and metal pillars 54. The respective step is shown 
as step 218 in the process flow shown in FIG. 17. RDLs 58 
are referred to as front side RDLs since they are on the front 
side of device die 48. In accordance with some embodiments 
of the present disclosure, dielectric layers 56 are formed of 
a polymer(s) such as PBO, polyimide, or the like. In 
accordance with alternative embodiments of the present 
disclosure, dielectric layers 56 are formed of an inorganic 
dielectric material(s) such as silicon nitride, silicon oxide, 
silicon oxynitride, or the like. 
0025 RDLS 58 are formed to electrically couple to metal 
pillars 54 and through-vias 46. RDLS 58 may also intercon 
nect metal pillars 54 and through-vias 46 with each other. 
RDLS 58 may include metal traces (metal lines) and vias 
underlying and connected to the metal traces. In accordance 
with some embodiments of the present disclosure, RDLS 58 
are formed through plating processes, wherein each of RDLS 
58 includes a seed layer (not shown) and a plated metallic 
material over the seed layer. The seed layer and the plated 
metallic material may be formed of the same material or 
different materials. 

0026 FIG. 12 illustrates the formation of electrical con 
nectors 60 in accordance with some exemplary embodi 
ments of the present disclosure. Electrical connectors 60 are 
electrically coupled to RDLs 58, metal pillars 54, and/or 
through-vias 46. The formation of electrical connectors 60 
may include placing solder balls over RDLs 58 and then 
reflowing the solder balls. In accordance with alternative 
embodiments of the present disclosure, the formation of 
electrical connectors 60 includes performing a plating step 
to form solder regions over RDLS 58 and then reflowing the 
solder regions. Electrical connectors 60 may also include 
metal pillars, or metal pillars and solder caps, which may 
also be formed through plating. Throughout the description, 
the combined structure including device die 48, through-vias 
46, molding material 52, RDLs 58, and dielectric layers 56 
will be referred to as package 62, which may be a composite 
wafer including a plurality of device dies 48. 
0027 Next, a test may be performed to determine 
whether package 162 functions properly without defect. The 
test may be performed by probing electrical connectors 60 
using a probe card (not shown). Through the test, the 
defective packages in package 162 is determined, so that 
after package 162 is sawed apart into individual packages, 
the defective individual packages are not used for forming 
PoP packages. 
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(0028 FIG. 12 illustrates two RDL layers 58. In accor 
dance with alternative embodiments, there may be a single 
layer of RDLS 58 or more than two layers of RDLs 58, 
depending on the routing requirement of the respective 
package. In accordance with yet alternative embodiments of 
the present disclosure, there are no RDLs, and electrically 
connectors 60 are formed directly over through-vias 46 and 
metal pillars 54, with no RDLS formed between connectors 
60 and the underlying through-vias 46 as well as metal 
pillars 54. 
0029. Next, package 62 is de-bonded from carrier 30. In 
accordance with Some exemplary de-boding process, dicing 
tape 64 (FIG. 13) is attached to package 62 to protect 
electrical connectors 60, wherein dicing tape 64 is fixed to 
dicing frame 66. The de-bonding is performed, for example, 
by projecting a UV light or a laser on adhesive layer 32 
(FIG. 12). For example, when adhesive layer 32 is formed 
of LTHC, the heat generated from the light or laser causes 
the LTHC to be decomposed, and hence carrier 30 is 
detached from package 62. The resulting structure is shown 
in FIG. 13. 
0030 FIG. 14 illustrates the patterning for forming open 
ings 63 in dielectric layer 34. The respective step is shown 
as step 220 in the process flow shown in FIG. 17. For 
example, when dielectric layer 34 is a polymer layer, it can 
be patterned using laser drill to remove the portions over 
lapping through-vias 46, so that through-vias 46 are exposed 
through openings 63. 
0031. In the embodiments in which a portion of conduc 
tive seed layer 40 is formed of titanium, the titanium layer 
of conductive seed layer 40 may also be removed. For 
example, Hydrogen Fluoride (HF) gas or a diluted HF 
Solution may be used to etch titanium. The copper in 
conductive seed layer 40 is exposed, and hence the Subse 
quently formed backside RDLs or electrical connectors such 
as Solder regions may be formed thereon. 
0032. In accordance with some embodiments of the pres 
ent disclosure, no solder regions are formed on the backside 
of package 62 at this time (before die saw). Furthermore, 
there are no backside RDLS formed. In accordance with 
alternative embodiments of the present disclosure, backside 
RDLs (not shown) and/or the electrical connectors are 
formed on the backside (the illustrated top side in FIG. 14) 
of device die 48, with the backside RDLs electrically 
coupled to through-vias 46. In accordance with some exem 
plary embodiments of the present disclosure, there is a single 
backside RDL layer. In accordance with alternative embodi 
ments, there is a plurality of RDL layers, wherein vias are 
formed to interconnect the different metal traces in different 
RDL layers. The backside dielectric layers may also be 
formed of a polymer such as PBO, BCB, polyimide, or an 
inorganic material Such as silicon oxide, silicon nitride, 
silicon oxynitride, or the like. Electrical connectors such as 
solder regions, metal pillars with solder caps, or the like may 
be formed. 
0033. In subsequent steps, package 62 is sawed apart into 
a plurality of packages 162, each including one of device 
dies 48 and the corresponding through-vias 46. The respec 
tive step is shown as step 222 in the process flow shown in 
FIG. 17. One of packages 162 is illustrated in FIG. 15A. 
0034 FIG. 15A illustrates the bonding of package 300 to 
package 162, thus forming PoP package 20. The respective 
step is shown as step 224 in the process flow shown in FIG. 
17. Packages 300 and 162 are also referred to as a top 
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package and a bottom package, respectively, of the PoP 
package 20. In the exemplary embodiments as shown in 
FIG. 15A, no backside RDL is illustrated, while the backside 
RDLs may be formed in accordance with alternative 
embodiments. The bonding is performed through solder 
regions 70, which join through-vias 46 to the metal pads in 
the overlying package 300. In some embodiments, package 
300 includes device die(s) 304, which may be memory dies 
such as Static Random Access Memory (SRAM) dies, 
Dynamic Random Access Memory (DRAM) dies, or the 
like. The memory dies may also be bonded to package 
substrate 302 in some exemplary embodiments. 
0035. After the bonding of top package 300 to bottom 
package 162, underfill 72 is disposed into the gap between 
top package 300 and bottom package 162, and is then cured. 
The resulting underfill 72 is thus in contact with die attach 
film 50. 

0036) As shown in FIG. 15A, the top surface of dielectric 
layer 34 is coplanar with the top surface of die attach film 50. 
In accordance with Some embodiments of the present dis 
closure, through-vias 46 have some portions of their top 
surfaces in contact with the bottom surface of dielectric 
layer 34. Die attach film 50 and device die 48 extend into 
dielectric layer 34, with the edges of dielectric layer 34 in 
physical contact with the edges of die attach film 50. These 
embodiments may be achieved by accurately designing the 
size of opening 38 (referring to FIGS. 7 and 8), so that die 
attach film 50 and device die 48 accurately fit into opening 
38, with no extra space separating the edges of die attach 
film 50 and device die 48 from the respective edges of 
dielectric layer 34. The edges of dielectric layer 34 may also 
be in physical contact with the edges of device die 48 when 
die attach film 50 is thinner than dielectric layer 34. 
0037. In accordance with alternative embodiments of the 
present disclosure, the size of opening 38 (referring to FIG. 
7) is greater than the size of die attach film 50 and device die 
48, as shown in FIG. 15B. Accordingly, there are some 
spaces left to separate the edges of die attach film 50 and 
device die 48 from the respective edges of dielectric layer 
34. As shown in FIG. 15B, underfill 72 may be in physical 
contact with the portions of molding material 52 that extend 
into dielectric layer 34. 
0038 FIGS. 16A and 16B illustrate top views of some 
parts of PoP package 20 shown in FIGS. 15A and 15B, 
respectively. Referring to FIG. 16A, dielectric layer 34 
encircles die attach film 50 and device die 48. Also, through 
vias 46 and solder regions 70 are aligned to a ring encircling 
die attach film 50 and device die 48. The edges of die attach 
film 50 (and possibly the edges of device die 48) are in 
contact with the inner edges of dielectric layer 34, wherein 
the inner edges face the opening. Referring to FIG. 16B, 
dielectric layer 34 again encircles die attach film 50 and 
device die 48, with some spacing separating dielectric layer 
34 from die attach film 50 and device die 48. Molding 
compound 52 fills the spacing. In accordance with some 
embodiments of the present disclosure, the spacing forms a 
ring encircling die attach film 50 and device die 48. In 
accordance with alternative embodiments of the present 
disclosure, one edge or two edges of die attach film 50 may 
be in contact with the respective inner edge(s) of dielectric 
layer 34, while other edges of die attach film 50 are spaced 
apart from the respective inner edge(s) of dielectric layer 34 
0039. The embodiments of the present disclosure have 
Some advantageous features. By patterning the dielectric 
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layer (polymer layer) over the adhesive layer, the polymer 
layer has a large opening inside it. This generates the 
discontinuity in the polymer layer, which reduces the stress 
caused by the polymer layer to the resulting PoP package. 
The warpage of the package may thus be reduced. In 
addition, the polymer layer is a relative soft material, and 
hence if a device die is placed on the polymer layer, due to 
the likely uneven pressure applied on different parts of the 
polymer, the thickness of the resulting polymer layer may be 
uneven, and hence the top Surface of the resulting device die 
may not be parallel to the Surfaces of the carrier, resulting 
process difficulty in Subsequent processes. In the embodi 
ments of the present disclosure, however, the device die is 
not placed on the polymer layer, and hence the above 
discussed problems are eliminated. In addition, the opening 
in the polymer layer has the function of limiting the move 
ment of the device die and the die attach film, so that the die 
shift is less likely to occur. 
0040. In accordance with some embodiments of the pres 
ent disclosure, a package includes a device die, a molding 
material molding at least a portion of the device die therein, 
and a through-via Substantially penetrating through the 
molding material. The package further includes a dielectric 
layer contacting the through-via and the molding material, 
and a die attach film attached to a backside of the device die. 
The die attach film includes a portion extending in the 
dielectric layer. 
0041. In accordance with alternative embodiments of the 
present disclosure, a package includes a polymer layer 
having a through-opening therein, a die attach film with at 
least a portion in the through-opening, a device die having 
a backside attached to the die attach film, and a molding 
compound. The device die is molded in the molding com 
pound, and the polymer layer contacts the molding com 
pound. 
0042. In accordance with alternative embodiments of the 
present disclosure, a method includes forming a polymer 
layer over a carrier, patterning the polymer layer to form a 
first opening, forming a through-via over the patterned 
polymer layer, and placing a device die, with at least a 
portion of a die attach film attached to the device die being 
in the first opening. The method further includes molding the 
device die and the through-via in a molding compound, 
forming redistribution lines electrically coupled to the 
device die and the through-via, removing the carrier from 
the polymer layer, and forming a second opening in the 
polymer layer to expose the through-via. 
0043. The foregoing outlines features of several embodi 
ments so that those skilled in the art may better understand 
the aspects of the present disclosure. Those skilled in the art 
should appreciate that they may readily use the present 
disclosure as a basis for designing or modifying other 
processes and structures for carrying out the same purposes 
and/or achieving the same advantages of the embodiments 
introduced herein. Those skilled in the art should also realize 
that such equivalent constructions do not depart from the 
spirit and scope of the present disclosure, and that they may 
make various changes, Substitutions, and alterations herein 
without departing from the spirit and scope of the present 
disclosure. 

1.-14. (canceled) 
15. A method comprising: 
forming a polymer layer over a carrier, 
patterning the polymer layer to form a first opening; 
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forming a through-via over the patterned polymer layer, 
placing a device die, with at least a portion of a die attach 

film attached to the device die being in the first open 
1ng 

molding the device die and the through-via in a molding 
compound; 

forming redistribution lines electrically coupled to the 
device die and the through-via; 

removing the carrier from the polymer layer; and 
forming a second opening in the polymer layer to expose 

the through-via. 
16. The method of claim 15 further comprising: 
forming a solder region in the second opening of the 

polymer layer. 
17. The method of claim 16 further comprising dispensing 

an underfill to contact the die attach film. 
18. The method of claim 15, wherein the polymer layer is 

formed on an adhesive layer, and the device die is attached 
to the adhesive layer through the die attach film. 

19. The method of claim 15, wherein the forming the 
second opening in the polymer layer comprises laser drill. 

20. The method of claim 15, wherein the forming the 
through-via comprises: 

after the patterning the polymer layer to form the first 
opening, forming a conductive seed layer over the 
polymer layer and extending into the first opening; and 

after the through-via is formed, removing portions of the 
conductive seed layer not covered by the through-via, 
with an adhesive layer underlying the polymer layer 
being revealed. 

21. A method comprising: 
forming a dielectric layer over a base layer, 
removing a part of the dielectric layer to form a first 

opening, with a portion of the base layer exposed 
through the first opening; 

attaching a device die to the base layer through the first 
opening: 

encapsulating the device die in an encapsulating material; 
planarizing the encapsulating material and the device die, 

with metal features in the device die exposed; 
forming redistribution lines electrically coupling to the 

metal features in the device die; 
removing the base layer from the dielectric layer; 
forming a second opening in the dielectric layer, and 
forming a conductive feature extending into the second 

opening. 
22. The method of claim 21 further comprising: 
forming a metal post over the dielectric layer, wherein the 

metal post is encapsulated by the encapsulating mate 
rial, and the conductive feature is joined to the metal 
post. 

23. The method of claim 22, wherein the forming the 
metal post comprises: 

depositing a seed layer, wherein the seed layer comprises 
a first portion over the dielectric layer, and a second 
portion extending into the first opening; 

plating to form an upper portion of the metal post; and 
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removing portions of the seed layer not covered by the 
upper portion of the metal post, wherein the second 
portion of the seed layer is removed. 

24. The method of claim 23, wherein the conductive 
feature is in contact with the seed layer. 

25. The method of claim 21, wherein after the device die 
is attached to the base layer, the device die is spaced apart 
from a portion of the dielectric layer by a space in the first 
opening, and the encapsulating material is filled into the 
Space. 

26. The method of claim 21, wherein the conductive 
feature comprises a solder region, and the method further 
comprises bonding a package component to the Solder 
reg1on. 

27. The method of claim 26 further comprising filling an 
underfill between the dielectric layer and the package com 
ponent. 

28. The method of claim 27, wherein the device die is 
attached to the base layer through a die attach film, and the 
underfill further contacts the die attach film. 

29. A method comprising: 
forming a polymer layer having a first opening therein; 
depositing a seed layer comprising: 

a first portion over the polymer layer, and 
a second portion in the first opening; 

applying and patterning a photo resist to form a second 
opening in the photo resist, with a portion of the seed 
layer exposed through the second opening; 

plating a metallic material into the second opening to 
form a metal post; 

removing the photo resist; 
removing portions of the seed layer not covered by the 

metallic material, wherein the second portion of the 
seed layer is removed; 

attaching a device die to a layer underlying the polymer 
layer through a die attach film, wherein the die attach 
film has at least a portion in the first opening; and 

dispensing a molding compound, with the device die 
molded in the molding compound, wherein the polymer 
layer contacts the molding compound. 

30. The method of claim 29, wherein an entirety of the die 
attach film is in the first opening. 

31. The method of claim 29, wherein the molding com 
pound comprises a portion having a first edge contacting an 
edge of the polymer layer, and a second edge contacting an 
edge of the die attach film and an edge of the device die. 

32. The method of claim 29, wherein the device die 
comprises metal pillars at a front side, and wherein the 
method further comprises performing a planarization on the 
molding compound to make a surface of the molding 
compound to be coplanar with Surfaces of the metal pillars. 

33. The method of claim 29 further comprising: 
forming a third opening in the polymer layer, and 
filling a solder region into the third opening. 
34. The method of claim 33 further comprises dispensing 

an underfill to contact the Solder region, the polymer layer, 
and the molding compound. 
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