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Description
TECHNICAL FIELD

[0001] Embodiments of the invention are in the field of
semiconductor packages and, in particular, semiconduc-
tor packages having variable redistribution layer thick-
nesses.

BACKGROUND

[0002] Semiconductor packages are used for protect-
ing an integrated circuit (IC) chip or die, and also to pro-
vide the die with an electrical interface to external circuit-
ry, e.g., a printed circuit board (PCB). With the increasing
demand for smaller electronic devices, semiconductor
packages are designed to be even more compact and
must support larger circuit density. Semiconductor pack-
ages normally include a package wafer having a stack
up of conducting and dielectric layers with electrical con-
nections to bring an electrical signal from one side of the
package wafer (an IC side) to an opposite side (a PCB
side). For example, wafer level packages such as em-
bedded wafer level ball grid arrays (eWLBs) include one
or more patterned redistribution layers (RDLs) to provide
a fan out from close-pitch wafer pads on an IC to corre-
sponding relaxed-pitch contact pads on a PCB. The pat-
terned RDLs normally have a single thickness for all con-
ductive traces within the same physical layer of the pat-
tern. This fixed* thickness architecture of the patterned
RDL translates into a single minimal spacing or minimal
pitch for regular patterns of the conductive traces of the
RDL. US 7,994,631 B1 discloses a substrate comprising
a plurality of metal layers separated by dielectric layers.
A metal layer comprises conductive traces coupling in-
put/output signals and a ground signal. The metal layer
may further include scaffolding traces used to reduce
warpage. The scaffolding traces may have a thickness
larger than the thickness of power ground traces to re-
duce warpage of a core of the substrate. US
2007/0057363 A1 discloses a multi-layered wiring sub-
strate. A reinforcing wiring layer of the substrate may
have a thickness Tl, and the wiring of a different layer
may have a thickness T3.

SUMMARY

[0003] Various embodiments relate to a semiconduc-
tor package. The semiconductor package comprises a
dielectric layer having a front surface and a back surface
opposite from the front surface. One or more openings
extend from the front surface to the back surface. The
semiconductor package comprises a redistribution layer
on the back surface. The redistribution layer includes a
plurality of first conductive traces having a first thickness
and a plurality of second conductive traces having a sec-
ond thickness. The first thickness is less than the second
thickness. The first conductive traces extend over the
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back surface in a first regular pattern having a first pitch.
The second conductive traces extend over the back sur-
face in a second regular pattern having a second pitch.
The first pitch is less than the second pitch.

[0004] Various embodiments relate to a method of fab-
ricating a redistribution layer having conductive traces of
differing thicknesses. The method comprises depositing
a patterned plating resist on a metal seed layer formed
on a back surface of a dielectric layer, wherein a first
region of the metal seed layer is exposed through the
patterned plating resist, and wherein the patterned plat-
ing resist covers a second region of the metal seed layer.
The method further comprises forming a plurality of first
conductive traces having a first thickness on the first re-
gion. The method further comprises removing the metal
seed layer from a first subregion of the second region to
form a plurality of second conductive traces having a sec-
ond thickness on the second region, wherein the first
thickness is less than the second thickness, wherein the
first conductive traces are formed in afirstregular pattern
having afirst pitch, wherein the second conductive traces
are formed in a second regular pattern having a second
pitch, and wherein the first pitch is less than the second
pitch.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

Figure 1 illustrates a sectional view of a semicon-
ductor package having a dielectric layer and a redis-
tribution layer, in accordance with an embodiment.
Figure 2 illustrates a top-down view, taken about line
A-A of Figure 1, of a redistribution layer having con-
ductive traces of differing thicknesses and pitches,
in accordance with an embodiment.

Figure 3 illustrates a method of fabricating a redis-
tribution layer having conductive traces of differing
thicknesses or pitches, in accordance with an em-
bodiment.

Figures 4A-41 illustrate operations of a method of
fabricating a redistribution layer having conductive
traces of differing thicknesses or pitches, in accord-
ance with an embodiment.

Figure 5 illustrates a method of fabricating a redis-
tribution layer having conductive traces of differing
thicknesses or pitches, in accordance with an em-
bodiment.

Figures 6A-6G illustrate operations of a method of
fabricating a redistribution layer having conductive
traces of differing thicknesses or pitches, in accord-
ance with an embodiment.

Figure 7 illustrates a sectional view of a semicon-
ductor package having a stack of several dielectric
layers and several redistribution layers having vari-
able thicknesses, in accordance with an embodi-
ment.

Figure 8 is a schematic of a computer system, in
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accordance with an embodiment.
DESCRIPTION OF EMBODIMENTS

[0006] Semiconductor packages having variable re-
distribution layer (RDL) thicknesses or pitches are de-
scribed. In the following description, numerous specific
details are set forth, such as packaging and interconnect
architectures, in order to provide a thorough understand-
ing of embodiments of the present invention. It will be
apparent to one skilled in the art that embodiments of the
presentinvention may be practiced without these specific
details. In other instances, well-known features, such as
specific semiconductor fabrication processes, are not de-
scribed in detail in order to not unnecessarily obscure
embodiments of the present invention. Furthermore, it is
to be understood that the various embodiments shown
in the Figures are illustrative representations and are not
necessarily drawn to scale.

[0007] Existing patterned RDLs having a single thick-
ness for all conductive traces within a same physical layer
of the pattern also having a single minimal spacing/pitch
for regular patterns of the conductive traces in the pat-
terned RDL. This fixed architecture leads to a sub-optimal
solution, since the minimal thickness must be selected
to accommodate the maximum electrical current in the
RDL. For example, some pins of an integrated circuit in
a semiconductor package may be power pins thatrequire
higher electrical current than other pins of the integrated
circuit used for I/0 signals. Even though conductive trac-
es used to carry the I/O signals need not be as thick as
conductive traces used to carry power, the fixed archi-
tecture of existing patterned RDLs requires both conduc-
tive traces to have the same larger thickness. Further-
more, the larger thickness requires a larger minimum
spacing/pitch between the conductive traces, which lim-
its the trace density in the fan out area (or other areas
such as a fan in area).

[0008] In an aspect, a semiconductor package in-
cludes an RDL having conductive traces with variable
thicknesses. That is, conductive traces within the same
physical layer of the RDL may be formed with different
thicknesses that match a corresponding electrical current
used for respective signals. Accordingly, some conduc-
tive traces in the RDL, e.g., traces used to transmit lower
current signals, may be formed thinner than other con-
ductive traces in the RDL, e.g., traces used to transmit
higher current signals. As such, a pitch between the thin-
ner conductive traces may also be less than a pitch be-
tween the thicker conductive traces to allow for a denser
regular pattern to be achieved, e.g., in a fan out area (or
other areas such as a fan in area) of an embedded wafer
level ball grid array (e WLB).

[0009] Referringto Figure 1, a sectional view of a sem-
iconductor package having a dielectric layer and a redis-
tribution layer is illustrated in accordance with an embod-
iment. A semiconductor package 100 may include a wa-
fer layer 102 having conducting and dielectric layers.
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Semiconductor package 100 may be an eWLB having
an integrated circuit 104, e.g., a silicon die, combined
with a mold compound 106 to form an artificial wafer, and
the artificial wafer may be mounted on wafer layer 102.
More particularly, integrated circuit 104 may be mounted
on a front surface 108 of a dielectric layer 110 of wafer
layer 102, and chip pads (not shown) of integrated circuit
104 may be interconnected to a redistribution layer 112
mounted on a back surface 114 of dielectric layer 110.
Forexample, the chip pads may be electrically connected
to one or more via 116 extending through openings in
dielectric layer 110. Vias 116 may electrically connect
the chip pads on a first side of dielectric layer 110 to
redistribution layer 112 on a second, opposite, side of
dielectric layer 110.

[0010] Waferlayer 102 of semiconductor package 100
may include a stack up of dielectric layers 110 and re-
distribution layers 112. In an embodiment, redistribution
layer 112 provides a fan out to close a gap from a close-
pitch of the wafer pads to a relaxed-pitch of contact pads
on a corresponding printed circuit board (PCB). Thus,
several redistribution layers 112 may be interconnected
by vias 116 to carry electrical signals between the inte-
grated circuit side of wafer layer 102 and an opposite
PCB side of wafer layer 102. Accordingly, the electrical
signals may be carried between chip pads of integrated
circuit 104 on the integrated circuit side of wafer layer
102 and one or more solder balls 118 on the PCB side
of wafer layer 102. Solder balls 118 may be used to phys-
ically and electrically connect semiconductor package
100 to the corresponding PCB. As described below, one
or more of the redistribution layers 112 may include con-
ductive traces having different thicknesses and/or pitch-
es. Accordingly, the conductive traces may be matched
to the respective electrical signals being carried by the
traces.

[0011] Referring to Figure 2, a top-down view, taken
about line A-A of Figure 1, of a redistribution layer having
conductive traces of differing thicknesses and pitches is
illustrated in accordance with an embodiment. Redistri-
bution layer 112 can be any of the conductive layers of
wafer layer 102. More particularly, redistribution layer
112 may be a first redistribution layer on an opposite side
of dielectric layer 110 from integrated circuit 104, a sec-
ond redistribution layer on an opposite side of dielectric
layer 110 from integrated circuit 104, or any other redis-
tribution layer between dielectric layer 110 and solder
balls 118. As shown, redistribution layer 112 may include
conductive traces within a fan out area of an eWLB (or
in another area of the eWLB, such as a fan in area). This
is apparent because afirst distance 202 between respec-
tive first ends 204 of the conductive traces is less than a
second distance 206 between respective second ends
208 of the conductive traces. The conductive traces may
extend from first ends 204 at respective openings 210 in
dielectric layer in front of redistribution layer 112 to re-
spective second ends 208 at corresponding openings
210inaseconddielectric layer behind redistribution layer
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112. The openings 210 may extend between opposite
sides of the respective dielectric layers, e.g., several
openings 210 may extend from front surface 108 to back
surface 114 of dielectric layer 110. Thus, vias 116 within
openings 210 may carry electrical signals vertically
through waferlayer 102, and conductive traces may carry
electrical signals horizontally through wafer layer 102.
[0012] Inanembodiment, redistribution layer 112 is on
back surface 114 of dielectric layer 110, and includes
several first conductive traces 212 and several second
conductive traces 214. The conductive traces may share
asame planar surface, e.g., back surface 114 of dielectric
layer 110, or may be disposed in a same layer between
two adjacent dielectric layers. Furthermore, as described
below, the conductive traces may be grown together in
a same physical process. Accordingly, first conductive
traces 212 and second conductive traces 214 may be in
a same physical layer of semiconductor package 100,
i.e., in redistribution layer 112.

[0013] First conductive traces 212 may include a first
thickness, and second conductive traces 214 may in-
clude a second thickness. The thicknesses of the con-
ductive traces may be into the page. That s, the thickness
may be a distance vertically through the conductive trac-
es between dielectric layer 110 in front of redistribution
layer 112 and a second dielectric layer behind redistri-
bution layer 112. In an embodiment, the first thickness
of first conductive traces 212 is different than the second
thickness of second conductive traces 214. Forexample,
the first thickness may be less than the second thickness.
[0014] By virtue of the processing techniques used to
fabricate redistribution layer 112, a pitch of a regular pat-
tern of conductive traces may be proportional to the thick-
ness of the conductive traces. That is, a regular pattern
of thinner conductive traces may have a smaller pitch
than aregular pattern of thicker conductive traces. A pitch
of conductive traces may be defined as a distance that
includes a width of a conductive trace and a space be-
tween the conductive trace and an adjacent conductive
trace. For example, first conductive traces 212 are illus-
trated as having a first pitch 216, and second conductive
traces 214 are illustrated as having a second pitch 218
(Figure 2). By contrast, spacing of conductive traces in
a regular pattern may be defined as a distance between
adjacent edges of adjacent conductive traces. Thus, a
pitch of conductive traces includes a spacing of the con-
ductive traces.

[0015] A regular pattern of conductive traces refers to
adesign rule of conductive traces running parallel to each
other. For example, as illustrated in Figure 2, redistribu-
tion layer 112 may include a pair of solder pads 220 on
back surface 114 of dielectric layer 110. Solder pads 220
may be vertically aligned with corresponding solder balls
118 used to connect semiconductor package 100 to a
corresponding PCB. Within a fan out area of an eWLB,
conductive traces may be required to avoid solder pads
220, and thus, conductive traces may be routed through
a pad gap 222 between the pair of solder pads 220. By
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way of example, pad gap 222 may be a distance of less
than 200 microns, e.g., 160 microns. As such, first con-
ductive traces 212 may extend through pad gap 222 in
afirst regular pattern 224 having first pitch 216. Similarly,
second conductive traces 214 may extend through an-
other pad gap of a corresponding pair of solder pads 220
in a second regular pattern 226 having second pitch 218.
First pitch 216 of first conductive traces 212 extending
over back surface 114 in first regular pattern 224 may be
less than second pitch 218 of second conductive traces
214 extending over back surface 114 in second regular
pattern 226. That is, the respective pitches of the con-
ductive traces may be proportional to the respective
thicknesses of the conductive traces. Given that firstreg-
ular pattern 224 may have a smaller pitch then second
regular pattern 226, more first conductive traces 212 may
be routed through pad gap 222 than second conductive
traces 214. For example, only no more than two second
conductive traces 214 having a pitch typical of redistri-
bution layers having fixed-thicknesses may be routed
through pad gap 222. By contrast, three or more first
conductive traces 212 having a fine pitch corresponding
to a trace thickness matching lower electrical current sig-
nals may be routed through pad gap 222.

[0016] Semiconductor packages having variable
RDLs may therefore include several traces that intention-
ally include different thicknesses and/or pitches than sev-
eral other traces in the RDL. One skilled in the art will
recognize that some variability may inherently occur
among thicknesses of RDL traces by virtue of semicon-
ductor processing tolerances. For example, within an
RDL formed using conventional processing techniques,
a thickness of all traces may vary by 5% even when the
manufacturer desires the thicknesses to be the same,
given that processes (such as deposition processes) in-
herently include manufacturing tolerances. In an embod-
iment, however, conductive traces within an RDL include
thicknesses that differ significantly from each other (as
a result of the intentionality of the embodiments de-
scribed herein). Here, the term "significantly" refers to a
difference in thickness that is outside of the normal tol-
erance range of the manufacturing processes used to
form the RDL, thus indicating that the difference is inten-
tional rather than an unavoidable result of the current
state of technology. For example, an RDL having three
ormore conductive traces may include two ormore traces
within the RDL that have a trace thickness that is signif-
icantly different (greater or less than) a trace thickness
of the other trace(s) in the RDL. By way of example, the
thickness of the two or more conductive traces may have
a thickness that is at least 15% different than the thick-
ness of the other conductive trace(s). For example, a
difference between the thickness of the first set of con-
ductive traces and the second set of conductive traces
may be greater than 20% of the thinnest set of RDL
trace(s).

[0017] By way of example, a simulation has been per-
formed showing that when solder pads 220 are distrib-
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uted in a regular grid pattern having a 400 micron pitch,
and the solder pads 220 each include a diameter of 240
microns, pad gap 222 is 160 microns wide. In such case,
when second conductive traces 214 are standard redis-
tribution layer lines having spacing (distance between
adjacent conductive traces) of 30 microns, only 2 second
conductive traces 214 can be routed through pad gap
222. By contrast, when first conductive traces 212 have
thicknesses tuned to lower electrical current signals, a
spacing of 5 microns between first conductive traces 212
may be used, allowing 15 first conductive traces 212 to
be routed through pad gap 222.

[0018] Asshall be described further below, the respec-
tive thicknesses of conductive traces may be formed us-
ing amethod to add one or more sub-layers within a same
physical layer. A process flow may, for example, use one
or more photolithography operations. For example, in an
embodiment, a first metal sub-layer may be formed with
a first metal deposition operation, e.g., using physical
vapor deposition, plating, etc. The first conductive traces
212 may include only the first sub-layer having the thin-
nest sub-layer thickness, e.g., a metal seed sub-layer of
redistribution layer 112. The metal seed sub- layer may
have a thickness corresponding to lower electrical cur-
rent signals. A resist used to form the first metal sub-layer
may be stripped, and the first conductive traces 212 may
be coated with an additional protective layer to prevent
further metal deposition over the thin traces. After apply-
ing the additional protective layer, another metal depo-
sition operation may be performed to apply an additional,
e.g., a second, sub-layer over the first metal sub-layer in
some areas. The portions having a combined thickness
of the first and second metal sub-layers may correspond
to second conductive traces 214 of redistribution layer
112. Accordingly, second conductive traces 214 may be
thicker than first conductive traces 212. The stripping and
application of additional resists may be performed in
combination with additional metal deposition operations
to continue to form additional sub-layers to realize con-
ductive traces having different thicknesses and pitches.
Several embodiments of methods of forming a redistri-
bution layer 112 having a variable thickness and/or pitch
are described below.

[0019] Referring to Figure 3, a method of fabricating a
redistribution layer having conductive traces of differing
thicknesses or pitches is illustrated in accordance with
an embodiment. The method may fabricate a redistribu-
tion layer 112 having multiple thicknesses and multiple
pitches using a metal seed sub-layer for thin/fine-pitch
conductive traces and a metal plated sub-layer for thick-
er/standard-pitch conductive traces. The operations of
the method illustrated in Figure 3 shall be described be-
low with reference to Figures 4A-41.

[0020] Referring to Figure 4A, a sectional view of an
artificial wafer having integrated circuit 104 is illustrated.
Integrated circuit 104 includes several chip pads 404 dis-
tributed across bottom surface 402. Chip pads 404 may
be silicon. Furthermore, chip pads 404 may be separated
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by a dielectric buffer 406. Dielectric buffer 406 may, for
example, include a silicon nitride material or another
known dielectric material. Alternatively, the second view
of Figure 4A may be a second view of a first redistribution
layer of wafer layer 102. For example, chip pads 404
shownin Figure 4A may instead be a contactlayerformed
from copper or aluminum and separated from each other
by dielectric buffer 406 including silicon nitride, polyimide,
or another dielectric material. Thus, the view illustrated
in Figure 4A may more broadly be described as a sec-
tional view of a substrate having conductive portions on
which dielectric layer 110 and redistribution layer 112 of
semiconductor package 100 may be formed.

[0021] Referring to Figure 4B, dielectric layer 110 may
be deposited and patterned over chip pads 404. For ex-
ample, dielectric layer 110 may be formed in a spin on
process, as in an eWLB process flow. Openings may be
formed in dielectric layer 110. Thatis, dielectric layer ma-
terial, e.g., polyimide, may be removed to expose chip
pad 404 through openings. Thus, an opening wall 408
may extend around a hole through dielectric layer 110 to
form an opening extending from chip pad 404 to a space
above dielectric layer 110.

[0022] Referring to Figure 4C, a metal seed layer 410
may be deposited on dielectric layer 110. For example,
metal seed layer 410 may be formed by sputtering copper
and/or one or more other metals over dielectric layer 110.
In an embodiment, metal seed layer 410 includes one or
more of titanium, tungsten, nickel, or copper materials to
provide adhesion, barrier, conductor, or protection char-
acteristics to metal seed layer 410.

[0023] Metal seed layer 410 may cover back surface
114 of dielectric layer 110, opening wall 408, and a top
surface of chip pad 404. Thus, metal seed layer 410 may
provide a conductive via 116 extending from chip pad
404 to back surface 114 of dielectric layer 110. More
particularly, metal seed layer 410 may provide afirst sub-
layer of redistribution layer 112. Thus, via 116 may elec-
trically connect chip pad 404 to redistribution layer 112
on dielectric layer 110.

[0024] Referring to Figure 3, at operation 302, a pat-
terned plating resist may be deposited on metal seed
layer 410 formed on back surface 114 of dielectric layer
110. As illustrated in Figure 4D, a patterned plating resist
414 may be applied over metal seed layer 410 formed
on back surface 114 of dielectric layer 110. Patterned
plating resist 414 may be plated in a pattern to allow for
selective deposition during a subsequent electrochemi-
cal plating process. For example, a first region 416 of
metal seed layer 410 may be exposed through openings
in patterned plating resist 414. By contrast, a second re-
gion of metal seed layer 410 may be defined as a portion
of metal seed layer 410 that is covered by patterned plat-
ing resist 414. Thus, patterned plating resist 414 allows
for selective plating over the non-covered areas (over
first region 416 of metal seed layer 410), but not over the
covered areas (not over the second region of metal seed
layer 410).
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[0025] Referring again to Figure 3, at operation 304,
several conductive traces may be formed on first region
416 of metal seed layer 410. As illustrated in Figure 4E,
the open windows of patterned plating resist 414 may be
filled with electrochemical plating to form conductive trac-
es. Forexample, the space above firstregion 416 (Figure
4D) may be filled with copper plating to form second con-
ductive traces 214. As described above, second conduc-
tive traces 214 may represent a thicker conductive trace
of redistribution layer 112 having variable trace thick-
nesses. For example, second conductive traces 214 on
first region 416 of metal seed layer 410 may have a thick-
ness that is typical of conductive traces in fixed-architec-
ture redistribution layers.

[0026] Referring again to Figure 3, at operation 306,
patterned plating resist 414 may be removed from the
second region of metal seed layer 410. As illustrated in
Figure 4F, may be stripped to expose second region of
metal seed layer410. That is, the second region that was
formerly defined as a region underlying patterned plating
resist 414, may now be defined as a region of metal seed
layer 410 not forming a first sub-layer 412 of second con-
ductive traces 214 in redistribution layer 112.

[0027] Referring again to Figure 3, at operation 308, a
patterned protective resist may be deposited on a first
subregion 422 of second region. As illustrated in Figure
4G, a patterned protective resist 420 may be applied in
amanner similar to patterned plating resist414, to protect
certain areas of metal seed layer 410 while leaving other
areas of metal seed layer 410 exposed. Thatis, patterned
protective resist 420 may cover a first subregion 422 of
second region of metal seed layer 410. By contrast, pat-
terned protective resist 420 may leave a second subre-
gion 424 of second region of metal seed layer 410 ex-
posed. More particularly, patterned protective resist 420
may be patterned to protect an area of metal seed layer
410 that is desired to remain intact after a subsequent
etching operation (first subregion 422), while not protect-
ing an area of metal seed layer 410 that is desired to be
removed by the subsequent etching operation (second
subregion 424).

[0028] Referring again to Figure 3, at operation 310,
metal seed layer 410 is removed from second subregion
424 of second region to form several conductive traces.
As illustrated in Figure 4H, metal seed layer 410 may be
etched away from the exposed portions of both second
region and first region under 414 of metal seed layer 410.
The exposed portionsinclude both second subregion 424
of second region, and portions of metal seed layer 410
in first region 414 of metal seed layer 410 around second
conductive traces 214. Thus, after etching away metal
seed layer 410, second regular pattern 226 of second
conductive traces 214 may be formed.

[0029] Referring to Figure 41, patterned protective re-
sist 420 may be stripped from first subregion 422 to ex-
pose the underlying metal seed layer 410. By doing so,
the underlying metal seed layer 410 may form several
conductive traces. For example, metal seed layer 410
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that remains intact upon removal of patterned protective
resist 420 may provide first regular pattern 224 of first
conductive traces 212. As described above, first conduc-
tive traces 212 may include a thickness different than the
thickness of second conductive traces 214. More partic-
ularly, first conductive traces 212 may have a first thick-
ness 426 equivalent to the thickness of metal seed layer
410 forming a first sub-layer 412 of redistribution layer
112, and second conductive traces 214 may have a sec-
ond thickness 428 equivalent to the combined thickness
of metal seed layer 410 (first thickness 426) forming first
sub-layer 412 of redistribution layer 112 and a second
sub-layer of redistribution layer 112 formed during the
plating operation described above with respect to Figure
4E.

[0030] As described above, first regular pattern 224 of
first conductive traces 212 may differ from second regular
pattern 226 of second conductive traces 214. That is,
first regular pattern 224 may have a smaller pitch than
second regular pattern 226. The reduced pitch may be
achieved in part due to the thinner patterned protective
resist 420 that can be used during the formation of first
conductive traces 212. Since a height of patterned pro-
tective resist 420 above back surface 114 may be less
than a height of patterned plating resist 414 used to form
second conductive traces 214, a spacing between first
conductive traces 212 may also be less than a spacing
between second conductive traces 214.

[0031] Further adaptations and extensions of the
method illustrated in Figures 4A-41 may be apparent to
one skilled in the art. For example, after removing pat-
terned plating resist 414 from second region of metal
seed layer 410, an additional sub-layer may be formed
above metal seed layer 410 in the areas that are to be-
come first conductive traces 212. For example, another
patterned protective resist may be deposited on second
conductive traces 214 to protect second conductive trac-
es 214 while the additional sub-layer is being formed.
Thus, first conductive traces 212 may ultimately have an
intermediate thickness between the thickness of second
conductive traces 214 (second thickness 428) and the
thickness of metal seed layer 410 (first thickness 426).
[0032] In another adaptation of the method described
above, second conductive traces 214 may not be pro-
tected during the formation of the additional sub-layer on
first conductive traces 212. That is, the additional sub-
layer may be formed over both first conductive traces
212 and second conductive traces 214 after stripping
away patterned plating resist 414. Thus, the additional
sub-layer may add to the thickness of both first conduc-
tive traces 212 and second conductive traces 214. Ac-
cordingly, it will be appreciated that the method of fabri-
cating a redistribution layer 112 having conductive traces
of differing thicknesses or pitches described above are
to be considered illustrative and not limiting.

[0033] Referring to Figure 5, a method of fabricating a
redistribution layer having conductive traces of differing
thicknesses or pitches is illustrated in accordance with
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an embodiment. The method may fabricate a redistribu-
tion layer 112 having multiple thicknesses and multiple
pitches using a two-operation plating approach to form
a first sub-layer for thin/fine-pitch conductive traces and
a second sub-layer over the first sub-layer for thick-
er/standard-pitch conductive traces. The operations of
the method illustrated in Figure 5 shall be described be-
low with reference to Figures 6A-6G.

[0034] Referring to Figure 5, at operation 502, a pat-
terned plating resist may be deposited on metal seed
layer 410 formed on back surface 114 of dielectric layer
110. As illustrated in Figure 6A, a semiconductor struc-
ture may be provided after processing similar to the se-
quence of operations illustrated in Figures 4A-4C. that
is, the semiconductor structure may include metal seed
layer 410 on dielectric layer 110 over a base substrate
such as integrated circuit 104. Patterned plating resist
414 may be deposited in a manner similar to that de-
scribed above such that a first region of metal seed layer
410 is exposed through patterned plating resist 414, and
a second region of metal seed layer 410 is covered by
patterned plating resist 414.

[0035] Referring again to Figure 5, at operation 504, a
conductive pattern 602 may be formed on the first region
of metal seed layer410. As illustrated in Figure 6B, metal
such as copper may be plated within the exposed regions
between patterned plating resist 414 to form conductive
pattern 602. Conductive pattern 602 on the first region
of metal seed layer 410 may be plated to have a first
thickness 604. First thickness 604 may include a thick-
ness of metal seed layer 410 and the thickness of the
plating formed within the exposed regions between pat-
terned plating resist 414.

[0036] Referring to Figure 6C, patterned plating resist
414 may be stripped from the semiconductor structure.
Accordingly, portions of conductive pattern 602 having
first thickness 604 may be separated by portions of metal
seed layer 410 that are thinner than first thickness 604.
[0037] Referring again to Figure 5, at operation 506, a
patterned protective resist 420 may be deposited on a
first portion of conductive pattern 602. As illustrated in
Figure 6D, patterned protective resist 420 may cover part
of asurface area of conductive pattern 602 (a first portion)
and may not cover another part of the surface area of
conductive pattern 602 (a second portion). Thus, the sec-
ond portion of conductive pattern 602 may be exposed
through patterned protective resist 420. Similarly, some
portions of metal seed layer 410 between conductive pat-
tern 602 may be covered by patterned protective resist
420 while other portions of metal seed layer 410 may not
be covered by patterned protective resist 420.

[0038] Referring again to Figure 5, at operation 508,
an additional thickness 606 of conductive pattern 602
may be formed on the second portion of conductive pat-
tern 602 that is exposed through patterned protective re-
sist 420. As illustrated in Figure 6E, an electrochemical
plating process may be applied to the exposed areas to
build an additional thickness 606 of redistribution layer

10

15

20

25

30

35

40

45

50

55

112 above first thickness 604 of redistribution layer 112.
Accordingly, the method allows for a second sub-layer
(plating operation of Figure 6B) to be formed over a first
sub-layer (metal seed layer 410) and then for a third sub-
layer (plating operation of Figure 6E) to be formed over
the second sub-layer, resulting in conductive pattern 602
having various regions of various thicknesses.

[0039] Referring to Figure 6F, patterned plating resist
420 may be stripped away from the semiconductor struc-
ture, leaving one or more first segments 608 and one or
more second segments 610 of conductive pattern 602.
Each first segment 608 may have first thickness 604
equivalent to the thickness of metal seed layer 410 and
the thickness of plating added to conductive pattern 602
during the first plating operation. Each second segment
610 may have a second thickness 612 including first
thickness 604 and additional thickness 606 added to con-
ductive pattern 602 during the second plating operation.
Thus, conductive pattern 602 may include several first
segments 608 having first thickness 604 formed prior to
the formation of several second segments 610 having
second thickness 612.

[0040] Referring to Figure 6G, metal seed layer 410
between first segments 608 and second segments 610
may be removed. More particularly, first segments 608
may correspond to first conductive traces 212 having a
smaller thickness and/or pitch as compared to second
segments 610 corresponding to second conductive trac-
es 214. Accordingly, a redistribution layer 112 having
conductive traces that include different thicknesses
and/or pitches may be fabricated.

[0041] Referringto Figure 7, a sectional view of a sem-
iconductor package having a stack of several dielectric
layers and several redistribution layers having variable
thicknesses is illustrated in accordance with an embod-
iment. As shown, several redistribution layers having var-
iable conductive trace thicknesses may be stacked within
wafer layer 102. For example, a second dielectric layer
702 may be deposited on redistribution layer 112 having
the variable architecture described above. Redistribution
layer 112 may be on dielectric layer 110 as described
above. Furthermore, second dielectric layer 702 may in-
clude one or more openings, similar to those of dielectric
layer 110, to allow vias to interconnect redistribution layer
112 on a first side of second dielectric layer 702 to a
second redistribution layer 704 on a second side of sec-
ond dielectric layer 702. That is, conductive traces of re-
distribution layer 112 may extend from respective open-
ings 210 in dielectric layer 110 to respective openings in
second dielectric layer 702, and the openings in second
dielectric layer 702 may extend from the conductive trac-
es of redistribution layer 112 to the conductive traces of
second redistribution layer 704. In an embodiment, con-
ductive traces of each stacked redistribution layer 112
may have corresponding thicknesses. That is, conduc-
tive traces having a thinner/smaller-pitch architecture in
redistribution layer 112 may be electrically connected to
conductive traces having a thinner/smaller-pitch archi-
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tecture in second redistribution layer 704. Similarly, con-
ductive traces having a thicker/larger-pitch architecture
in redistribution layer 112 may be electrically connected
to conductive traces having a thicker/larger-pitch archi-
tecture in second redistribution layer 704. Accordingly,
conductive traces in each stacked redistribution layer 112
may be matched to a same corresponding electrical cur-
rent signal.

[0042] Figure 8 is a schematic of a computer system,
in accordance with an embodiment. The computer sys-
tem 800 (also referred to as the electronic system 800)
as depicted can embody a redistribution layer having
conductive traces of differing thicknesses or pitches, ac-
cording to any of the several disclosed embodiments and
their equivalents as set forth in this disclosure. The com-
puter system 800 may be a mobile device such as a net-
book computer. The computer system 800 may be a mo-
bile device such as a wireless smart phone. The compu-
ter system 800 may be a desktop computer. The com-
puter system 800 may be a hand-held reader. The com-
puter system 800 may be a server system. The computer
system 800 may be a supercomputer or high-perform-
ance computing system.

[0043] Inan embodiment, the electronic system 800 is
a computer system that includes a system bus 820 to
electrically couple the various components of the elec-
tronic system 800. The system bus 820 is a single bus
or any combination of busses according to various em-
bodiments. The electronic system 800 includes a voltage
source 830 that provides power to the integrated circuit
810. In some embodiments, the voltage source 830 sup-
plies current to the integrated circuit 810 through the sys-
tem bus 820.

[0044] Theintegrated circuit810 is electrically coupled
to the system bus 820 and includes any circuit, or com-
bination of circuits according to an embodiment. In an
embodiment, the integrated circuit 810 includes a proc-
essor 812 that can be of any type. As used herein, the
processor 812 may mean any type of circuit such as, but
not limited to, a microprocessor, a microcontroller, a
graphics processor, a digital signal processor, or another
processor. In an embodiment, the processor 812 in-
cludes, or is coupled with, a redistribution layer having
conductive traces of differing thicknesses or pitches, as
disclosed herein. In an embodiment, SRAM embodi-
ments are found in memory caches of the processor.
Other types of circuits that can be included in the inte-
grated circuit 810 are a custom circuit or an application-
specific integrated circuit (ASIC), such as a communica-
tions circuit 814 for use in wireless devices such as cel-
lular telephones, smart phones, pagers, portable com-
puters, two-way radios, and similar electronic systems,
or a communications circuit for servers. In an embodi-
ment, the integrated circuit 810 includes on-die memory
816 such as static random-access memory (SRAM). In
an embodiment, the integrated circuit 810 includes em-
bedded on-die memory 816 such as embedded dynamic
random-access memory (eDRAM).
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[0045] In an embodiment, the integrated circuit 810 is
complemented with a subsequent integrated circuit 811.
Useful embodiments include a dual processor 813 and
a dual communications circuit 815 and dual on-die mem-
ory 817 such as SRAM. In an embodiment, the dual in-
tegrated circuit 811 includes embedded on-die memory
817 such as eDRAM.

[0046] In an embodiment, the electronic system 800
also includes an external memory 840 that in turn may
include one or more memory elements suitable to the
particular application, such as a main memory 842 in the
form of RAM, one or more hard drives 844, and/or one
or more drives that handle removable media 846, such
as diskettes, compact disks (CDs), digital variable disks
(DVDs), flash memory drives, and other removable me-
dia known in the art. The external memory 840 may also
be embedded memory 848 such as the first die in a die
stack, according to an embodiment.

[0047] In an embodiment, the electronic system 800
also includes a display device 850, and an audio output
860. In an embodiment, the electronic system 800 in-
cludes an input device such as a controller 870 that may
be a keyboard, mouse, trackball, game controller, micro-
phone, voice-recognition device, or any other input de-
vice that inputs information into the electronic system
800. In an embodiment, an input device 870 is a camera.
In an embodiment, an input device 870 is a digital sound
recorder. In an embodiment, an input device 870 is a
camera and a digital sound recorder.

[0048] As shown herein, the integrated circuit 810 can
be implemented in a number of different embodiments,
including a package substrate having a redistribution lay-
er having conductive traces of differing thicknesses or
pitches, according to any of the several disclosed em-
bodiments and their equivalents, an electronic system,
a computer system, one or more methods of fabricating
an integrated circuit, and one or more methods of fabri-
cating an electronic assembly that includes a package
substrate having a redistribution layer having conductive
traces of differing thicknesses or pitches, according to
any of the several disclosed embodiments as set forth
herein in the various embodiments and their art-recog-
nized equivalents. The elements, materials, geometries,
dimensions, and sequence of operations can all be varied
to suit particular I/O coupling requirements including ar-
ray contact count, array contact configuration for a mi-
croelectronic die embedded in a processor mounting
substrate according to any of the several disclosed pack-
age substrates having a redistribution layer having con-
ductive traces of differing thicknesses or pitches embod-
iments and their equivalents. A foundation substrate may
be included, as represented by the dashed line of Figure
8. Passive devices may also be included, as is also de-
picted in Figure 8.

[0049] Embodiments of semiconductor packages hav-
ing variable redistribution layer thicknesses or pitches
are described above. It will be appreciated that the struc-
ture and methods described may be used to achieve ad-
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vantages other than an improvement in trace routing ef-
ficiencies. For example, a variable redistribution layer
thickness may allow for some portions of a product to
have all thick conductive traces and other portions of a
product to have all thin conductive traces. In an embod-
iment, the product may include a special RF region and
a special logic area that would both benefit from conduc-
tive traces matched to their individual electrical current
requirements. In such case, the methods described
above may be used to form the conductive traces having
a first respective thickness in the special RF region while
protecting the special logic area, and to subsequently
form the conductive traces having a second respective
thickness in the special logic area while protecting the
special RF region. Accordingly, conductive traces having
different thicknesses within redistribution layer may be
adjacent to one another or spaced apart from each other
within the same physical layer. Thus, the embodiments
described above are to be regarded as illustrative and
not limiting.

[0050] In an embodiment, a semiconductor package,
includes a dielectric layer having a front surface and a
back surface opposite from the front surface. One or more
openings extend from the front surface to the back sur-
face. The semiconductor package further includes a re-
distribution layer on the back surface. The redistribution
layer includes several first conductive traces having a
firstthickness and several second conductive traces hav-
ing a second thickness. The first thickness is different
than the second thickness.

[0051] In one embodiment, the first thickness is less
than the second thickness.

[0052] In one embodiment, the first conductive traces
extend over the back surface in a first regular pattern
having afirst pitch. The second conductive traces extend
over the back surface in a second regular pattern having
a second pitch. The first pitch is less than the second
pitch.

[0053] In one embodiment, the first conductive traces
include a first sub-layer having the first thickness. The
second conductive traces include a second sub-layer on
the first sub-layer.

[0054] In one embodiment, the conductive traces ex-
tend from respective first ends at respective openings in
the dielectric layer to respective second ends. A first dis-
tance between the respective first ends is less than a
second distance between the respective second ends.
[0055] In one embodiment, the semiconductor pack-
age further includes a second dielectric layer on the re-
distribution layer. The second dielectric layer includes
one or more openings. The conductive traces extend
from respective openings in the dielectric layer to respec-
tive openings in the second dielectric layer.

[0056] In one embodiment, the semiconductor pack-
age further includes a second redistribution layer on the
second dielectric layer. The openings in the second die-
lectric layer extend from the redistribution layer to the
second redistribution layer.
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[0057] In one embodiment, the semiconductor pack-
age further includes a pair of solder pads on the back
surface of the dielectric layer. The pad gap separates the
pair of solder pads. Three or more first conductive traces
extend through the pad gap between the pair of solder
pads.

[0058] In one embodiment, a difference between the
first thickness and the second thickness is at least 15%
of the first thickness.

[0059] In one embodiment, the semiconductor pack-
age further includes an integrated circuit on the front sur-
face. The integrated circuit includes several chip pads.
The semiconductor package further includes several vias
extending through the openings in the dielectric layer and
electrically connecting the chip pads to the redistribution
layer.

[0060] In an embodiment, a method includes deposit-
ing a patterned plating resist on a metal seed layerformed
on a back surface of a dielectric layer. The first region of
the metal seed layer is exposed through the patterned
plating resist. The patterned plating resist covers a sec-
ond region of the metal seed layer. The method further
includes forming several first conductive traces having a
first thickness on the first region. The method further in-
cludes removing the metal seed layer from a first subre-
gion of the second region to form several second con-
ductive traces having a second thickness on the second
region, wherein the first thickness is different than the
second thickness.

[0061] Inoneembodiment, the method furtherincludes
applying a patterned protective resist on a second sub-
region of the second region prior to removing the metal
seed layer from the first subregion of the second region
to form the several second conductive traces.

[0062] Inoneembodiment, the method furtherincludes
removing the patterned plating resist from the second
region. The method furtherincludes forming an additional
sub-layer on the second conductive traces.

[0063] Inoneembodiment, the method furtherincludes
depositing a patterned protective resist on the first con-
ductive traces prior to forming the additional sub-layer
on the second conductive traces.

[0064] Inoneembodiment, the method furtherincludes
forming the additional sub-layer on the first conductive
traces concurrently with forming the additional sub-layer
on the second conductive traces.

[0065] In one embodiment, the first conductive traces
are formed in a first regular pattern having a first pitch.
The second conductive traces are formed in a second
regular pattern having a second pitch, and wherein the
first pitch is less than the second pitch.

[0066] In an embodiment, a method of fabricating a
redistribution layer having conductive traces of differing
thicknesses includes depositing a patterned plating resist
on a metal seed layer formed on a back surface of a
dielectric layer. A first region of the metal seed layer is
exposed through the patterned plating resist. The pat-
terned plating resist covers a second region of the metal
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seed layer. The method further includes forming a first
thickness of a conductive pattern on the first region. The
method further includes depositing a patterned protective
resiston afirst portion of the conductive pattern. A second
portion of the conductive pattern is exposed through the
patterned protective resist. The method further includes
forming an additional thickness of the conductive pattern
on the second portion such that the conductive pattern
includes several first segments in the first portion having
the first thickness and several second segments in the
second portion having a second thickness. The second
thickness includes the first thickness and the additional
thickness.

[0067] Inoneembodiment,the method furtherincludes
removing the metal seed layer between the first seg-
ments and the second segments of the conductive pat-
tern.

[0068] In one embodiment, the first segments are
formed in a first regular pattern having a first pitch. The
second segments are formed in a second regular pattern
having a second pitch. The first pitch is less than the
second pitch.

[0069] In one embodiment, the segments of the con-
ductive pattern extend from respective first ends at re-
spective openingsin the dielectriclayer to respective sec-
ond ends. A first distance between the respective first
ends is less than a second distance between the respec-
tive second ends.

Claims
1. A semiconductor package (100), comprising:

a dielectric layer (110) having a front surface
(108) and a back surface (114) opposite from
the front surface (108), wherein one or more
openings (210) extend from the front surface
(108) to the back surface (114); and

a redistribution layer (112) on the back surface
(114), wherein the redistribution layer (112) in-
cludes a plurality of first conductive traces (212)
having a first thickness and a plurality of second
conductive traces (214) having a second thick-
ness, and wherein the first thickness is less than
the second thickness, characterised by the first
conductive traces (212) extending over the back
surface (114) in a first regular pattern having a
first pitch, the second conductive traces (214)
extending over the back surface (114) in a sec-
ond regular pattern having a second pitch, and
wherein the first pitch is less than the second
pitch.

2. The semiconductor package of claim 1, wherein the
first conductive traces (212) include a first sub-layer
(412) having the first thickness, and wherein the sec-
ond conductive traces include a second sub-layer
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on the first sub-layer.

The semiconductor package of claim 1, wherein the
conductive traces (212, 214) extend from respective
first ends at respective openings in the dielectric lay-
er to respective second ends, and wherein a first
distance between the respective first ends is less
than a second distance between the respective sec-
ond ends.

The semiconductor package of claim 3, further com-
prising a second dielectric layer (702) on the redis-
tribution layer (112), wherein the second dielectric
layer (702) includes one or more openings, and
wherein the conductive traces extend from respec-
tive openings (210) in the dielectric layer (110) to
respective openings in the second dielectric layer
(702).

The semiconductor package of claim 4, further com-
prising a second redistribution layer (704) onthe sec-
ond dielectric layer (702), wherein the openings in
the second dielectric layer extend from the redistri-
bution layer (112) to the second redistribution layer
(704).

The semiconductor package of claim 1, further com-
prising a pair of solder pads (220) on the back surface
(114) of the dielectric layer (110), wherein a pad gap
(222) separates the pair of solder pads (220), and
wherein three or more first conductive traces (212)
extend through the pad gap (222) between the pair
of solder pads (220).

The semiconductor package of claim 1, further com-
prising:

an integrated circuit (104) on the front surface
(108), wherein the integrated circuit includes a
plurality of chip pads (404); and

a plurality of vias (116) extending through the
openings (210) in the dielectric layer (110) and
electrically connecting the chip pads (404)to the
redistribution layer (112).

The semiconductor package of claim 7, wherein the
redistribution layer (112) is configured to carry elec-
trical signals between the chip pads (404) of the in-
tegrated circuit (104) and one or more solder balls
(118), wherein the first plurality of conductive trances
are configured to transmit lower current signals, and
wherein the second plurality of conductive traces are
configured to transmit higher current signals.

The semiconductor package of claim 8, wherein the
lower current signals are 1/O signals, and wherein
the higher current signals are power signals.
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A method of fabricating a redistribution layer having
conductive traces of differing thicknesses, compris-

ing:

depositing (302) a patterned plating resist on a
metal seed layer formed on a back surface of a
dielectriclayer, wherein a firstregion of the metal
seed layer is exposed through the patterned
plating resist, and wherein the patterned plating
resist covers a second region of the metal seed
layer; and

forming (304 ) a plurality of first conductive traces
having a first thickness on the first region;
removing (306) the metal seed layer from a first
subregion of the second region to form a plurality
of second conductive traces having a second
thickness on the second region, wherein the first
thickness is less than the second thickness,
characterised by the first conductive traces are
formed in a first regular pattern having a first
pitch, and the second conductive traces are
formed in a second regular pattern having a sec-
ond pitch, and wherein the first pitch is less than
the second pitch.

The method of claim 10 further comprising applying
a patterned protective resist on a second subregion
ofthe second region prior to removing the metal seed
layer from the first subregion of the second region
to form the plurality of second conductive traces.

The method of claim 10 further comprising:
removing the patterned plating resist from the sec-
ond region; and forming an additional sub-layer on
the second conductive traces.

The method of claim 12 further comprising deposit-
ing a patterned protective resist on the first conduc-
tive traces prior to forming the additional sub-layer
on the second conductive traces.

The method of claim 12 further comprising forming
the additional sub-layer on the first conductive traces
concurrently with forming the additional sub-layer on
the second conductive traces.

Patentanspriiche

1.

Halbleitergehause (100), das Folgendes umfasst:

eine dielektrische Schicht (110), die eine vorde-
re Oberflache (108) und eine hintere Oberflache
(114) gegentiber der vorderen Oberflache (108)
aufweist, wobei sich eine oder mehrere Offnun-
gen (210) von der vorderen Oberflache (108) zu
der hinteren Oberflache (114) erstrecken; und

eine Umverteilungsschicht (112) auf der hinte-
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ren Oberflache (114), wobei die Umverteilungs-
schicht (112) mehrere erste Leiterbahnen (212),
die eine erste Dicke aufweisen, und mehrere
zweite Leiterbahnen (214), die eine zweite Di-
cke aufweisen, umfasst, wobei die erste Dicke
kleiner als die zweite Dicke ist;

dadurch gekennzeichnet, dass

die ersten Leiterbahnen (212) sich tber die hin-
tere Oberflache (114) in einem ersten regelma-
Rigen Muster erstrecken, das einen ersten Ab-
stand hat, und die zweiten Leiterbahnen (214)
sich Uber die hintere Oberflache (114) in einem
zweiten regelmafRigen Muster erstrecken, das
einen zweiten Abstand hat, wobei der erste Ab-
stand kleiner als der zweite Abstand ist.

2. Halbleitergehduse nach Anspruch 1, wobei die ers-

ten Leiterbahnen (212) eine erste Unterschicht (412)
umfassen, die die erste Dicke hat, und wobei die
zweiten Leiterbahnen eine zweite Unterschicht auf
der ersten Unterschicht umfassen.

Halbleitergehduse nach Anspruch 1, wobei sich die
Leiterbahnen (212, 214) von jeweiligen ersten En-
den bei entsprechenden Offnungen in der dielektri-
schen Schicht zu jeweiligen zweiten Enden erstre-
cken und wobei ein erster Abstand zwischen den
jeweiligen ersten Enden kleiner als ein zweiter Ab-
stand zwischen den jeweiligen zweiten Enden ist.

Halbleitergehduse nach Anspruch 3, das ferner eine
zweite dielektrische Schicht (702) auf der Umvertei-
lungsschicht (112) umfasst, wobei die zweite dielek-
trische Schicht (702) eine oder mehrere Offnungen
aufweist und wobei sich die Leiterbahnen von ent-
sprechenden Offnungen (210) in der dielektrischen
Schicht (110) zu entsprechenden Offnungen in der
zweiten dielektrischen Schicht (702) erstrecken.

Halbleitergehduse nach Anspruch 4, das ferner eine
zweite Umverteilungsschicht (704) auf der zweiten
dielektrischen Schicht (702) umfasst, wobei sich die
Offnungen in der zweiten dielektrischen Schicht von
der Umverteilungsschicht (112) zu der zweiten Um-
verteilungsschicht (704) erstrecken.

Halbleitergehduse nach Anspruch 1, das ferner ein
Paar Létpads (220) auf der hinteren Oberflache
(114) der dielektrischen Schicht (110) umfasst, wo-
bei eine Pad-Liicke (222) das Paar Létpads (220)
trennt und wobei drei oder mehr erste Leiterbahnen
(212) durch die Pad-Liicke (222) zwischen dem Paar
Létpads (220) verlaufen.

Halbleitergehduse nach Anspruch 1, das ferner Fol-
gendes umfasst:

eine integrierte Schaltung (104) auf der vorde-
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ren Oberflache (108), wobei die integrierte
Schaltung mehrere Chip-Pads (404) umfasst;
und

mehrere Durchgangskontakte (116), die durch
die Offnungen (210) in der dielektrischen
Schicht(110) verlaufen und die Chip-Pads (404)
mit der Umverteilungsschicht (112) elektrisch
verbinden.

Halbleitergehduse nach Anspruch 7, wobei die Um-
verteilungsschicht (112) so konfiguriert ist, dass sie
elektrische Signale zwischen den Chip-Pads (404)
derintegrierten Schaltung (104) und einer oder meh-
reren Lotkugeln (118) leitet, wobei die mehreren ers-
ten Leiterbahnen konfiguriert sind, niedrigere Strom-
signale zu Ubertragen, und wobeidie mehreren zwei-
ten Leiterbahnen konfiguriert sind, hdhere Stromsi-
gnale zu Ubertragen.

Halbleitergehduse nach Anspruch 8, wobei die nied-
rigeren Stromsignale |/O-Signale sind und wobei die
héheren Stromsignale Leistungssignale sind.

Verfahren zum Herstellen einer Umverteilungs-
schicht, die Leiterbahnen unterschiedlicher Dicken
aufweist, wobeidas Verfahren die folgenden Schritte
umfasst:

Ablagern (302) eines strukturierten Metallisie-
rungsfotolacks auf einer Metallkeimschicht, die
auf einer hinteren Oberflache einer dielektri-
schen Schicht ausgebildet ist, wobei ein erster
Bereich der Metallkeimschicht durch den struk-
turierten Metallisierungsfotolack freiliegt, und
wobei der strukturierte Metallisierungsfotolack
einen zweiten Bereich der Metallkeimschicht
bedeckt; und

Ausbilden (304) mehrerer erster Leiterbahnen,
die eine erste Dicke haben, auf dem ersten Be-
reich;

Entfernen (306) der Metallkeimschicht von ei-
nem ersten Teilbereich des zweiten Bereichs,
um mehrere zweite Leiterbahnen, die eine zwei-
te Dicke haben, bei dem zweiten Bereich aus-
zubilden, wobei die erste Dicke kleiner als die
zweite Dicke ist,

dadurch gekennzeichnet, dass

die ersten Leiterbahnen in einem ersten regel-
mafigen Muster ausgebildet sind, das einen
ersten Abstand aufweist,

und

die zweiten Leiterbahnen in einem zweiten re-
gelmaRigen Muster ausgebildet sind, das einen
zweiten Abstand aufweist, und wobei der erste
Abstand kleiner als der zweite Abstand ist.

Verfahren nach Anspruch 10, das ferner das Auf-
bringen eines strukturierten Schutzlacks auf einem
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zweiten Teilbereich des zweiten Bereichs vor dem
Entfernen der Metallkeimschicht von dem ersten
Teilbereich des zweiten Bereichs umfasst, um die
mehreren zweiten Leiterbahnen auszubilden.

Verfahren nach Anspruch 10, das ferner den folgen-
den Schritt umfasst:

Entfernen des strukturierten Metallisierungsfoto-
lacks von dem zweiten Bereich; und Ausbilden einer
zusatzlichen Unterschicht auf den zweiten Leiter-
bahnen.

Verfahren nach Anspruch 12, das ferner das Abla-
gern eines strukturierten Schutzlacks aufden ersten
Leiterbahnen vor einer Ausbildung der zuséatzlichen
Unterschicht auf den zweiten Leiterbahnen umfasst.

Verfahren nach Anspruch 12, das ferner das Ausbil-
den der zusatzlichen Unterschicht auf den ersten
Leiterbahnen gleichzeitig mit dem Ausbilden der zu-
satzlichen Unterschicht auf den zweiten Leiterbah-
nen umfasst.

Revendications

1.

Boitier de semi-conducteur (100), comprenant :

une couche diélectrique (110) présentant une
surface avant (108) et une surface arriere (114)
opposée a la surface avant (108), une ou plu-
sieurs ouvertures (210) s’étendant de la surface
avant (108) a la surface arriere (114) ; et

une couche de redistribution (112) sur la surface
arriere (114), la couche de redistribution (112)
comportant une pluralité de premiéres pistes
conductrices (212) d’'une premiere épaisseur et
une pluralité de secondes pistes conductrices
(214) d’une seconde épaisseur, et la premiere
épaisseur étant inférieure a la seconde épais-
seur, caractérisé en ce que les premiéres pis-
tes conductrices (212) s’étendent par-dessus la
surface arriere (114) selon un premier motif ré-
gulier présentant un premier pas, les secondes
pistes conductrices (214) s’étendent par-des-
sus la surface arriére (114) selon un second mo-
tif régulier présentant un second pas et le pre-
mier pas est inférieur au second pas.

Boitier de semi-conducteur selon la revendication I,
dans lequel les premiéres pistes conductrices (212)
comportent une premiere sous-couche (412) pré-
sentant la premiére épaisseur, et les secondes pis-
tes conductrices comportent une seconde sous-cou-
che sur la premiére sous-couche.

Boitier de semi-conducteur selon la revendication 1,
dans lequel les pistes conductrices (212, 214)
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s’étendent depuis des premiéres extrémités respec-
tives au niveau d’ouvertures respectives dansla cou-
che diélectrique jusqu’a des secondes extrémités
respectives, et une premiere distance entre les pre-
mieres extrémités respectives est inférieure a une
seconde distance entre les secondes extrémités res-
pectives.

Boitier de semi-conducteur selon la revendication 3,
comprenant en outre une seconde couche diélectri-
que (702) sur la couche de redistribution (112), la
seconde couche diélectrique (702) comportant une
ou plusieurs ouvertures, et les pistes conductrices
s’étendant depuis des ouvertures respectives (210)
dans la couche diélectrique (110) jusqu’a des ouver-
tures respectives dans la seconde couche diélectri-
que (702).

Boitier de semi-conducteur selon la revendication 4,
comprenant en outre une seconde couche de distri-
bution (704) sur la seconde couche diélectrique
(702), les ouvertures dans la seconde couche dié-
lectrique s’étendant depuis la couche de redistribu-
tion (112) jusqu’a la seconde couche de redistribu-
tion (704).

Boitier de semi-conducteur selon la revendication 1,
comprenant en outre une paire de plots de soudage
(220) sur la surface arriere (114) de la couche dié-
lectrique (110), un espace de plots (222) séparant
la paire de plots de soudage (220), et trois ou plu-
sieurs premiéres pistes conductrices (212) s’éten-
dant a travers I'espace de plots (222) entre la paire
de plots de soudage (220).

Boitier de semi-conducteur selon la revendication I,
comprenant en outre :

un circuit intégré (104) sur la surface avant
(108), le circuit intégré comportant une pluralité
de plots de puce (404) ; et

une pluralité d’interconnexions (116) s’étendant
a travers les ouvertures (210) dans la couche
diélectrique (110) et connectant électriquement
les plots de puce (404) a la couche de redistri-
bution (112).

Boitier de semi-conducteur selon la revendication 7,
dans lequella couche de redistribution (112) est con-
figurée pour acheminer des signaux électriques en-
tre les plots de puces (404) du circuit intégré (104)
et une ou plusieurs billes de soudure (118), la pre-
miére pluralité de pistes conductrices étant configu-
rée pour transmettre des signaux de courant infé-
rieur, et la seconde pluralité de pistes conductrices
étant configurée pour transmettre des signaux de
courant supérieurs.
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Boitier de semi-conducteur selon la revendication 8,
dans lequel les signaux de courant inférieur sont des
signaux d’entrée/sortie, et les signaux de courant
supérieur étant des signaux de puissance.

Procédé de fabrication d’'une couche de redistribu-
tion présentant des pistes conductrices de différen-
tes épaisseurs, comprenant :

le dépbt (302) d’'un résist de placage a motif sur
une couche d’ensemencement métallique for-
mée sur une surface arriére d’une couche dié-
lectrique, dans lequel une premiere région de la
couche d’ensemencement métallique est expo-
sée atraversle résistde placage a motif, etdans
lequel travers le résist de placage a motif couvre
une seconde région de la couche d’ensemen-
cement mécanique ; et

la formation (304) d’une pluralité de premiéres
pistes conductrices d’'une premiére épaisseur
sur la premiére région ;

I’élimination (306) de la couche d’ensemence-
ment métallique d’une premiére sous-région de
la seconde région pour former une pluralité de
secondes pistes conductrices d’'une seconde
épaisseur sur la seconde région, la premiere
épaisseur étant inférieure a la seconde épais-
seur,

caractérisé en ce que

les premieres pistes conductrices sont formées
dans un premier motif régulier présentant un
premier pas, les secondes pistes conductrices
sontformées dans un second motif régulier pré-
sentant un second pas, et le premier pas est
inférieur au second pas.

Procédé selon la revendication 10 comprenant en
outre I'application d’un résist protecteur a motif sur
une seconde sous-région de la seconde région avant
I’élimination de la couche d’ensemencement métal-
lique de la premiére sous-région de la seconde ré-
gion pour former la pluralité de secondes pistes con-
ductrices.

Procédé selon la revendication 10 comprenant en
outre :

I’élimination du résist de placage a motif de la
seconde région ; et

la formation d’'une sous-couche supplémentaire
sur les secondes pistes conductrices.

Procédé selon la revendication 12 comprenant en
outre le dépdt d’'un résist protecteur a motif sur les
premiéres pistes conductrices avant la formation de
la sous-couche supplémentaire sur les secondes
pistes conductrices.
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14. Procédé selon la revendication 12 comprenant en
outre laformation de la sous-couche supplémentaire
surles premiéres pistes conductrices simultanément
alaformation de la sous-couche supplémentaire sur
les secondes pistes conductrices. 5
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DEPOSIT A PATTERNED PLATING RESIST ON A METAL SEED LAYER
FORMED ON A BACK SURFACE OF A DIELECTRIC LAYER
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