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(57) ABSTRACT 

A system and method for forming under bump metallization 
layers that reduces the overall footprint of UBMs, through 
silicon vias, and trace lines is disclosed. A preferred embodi­
ment comprises forming an under bump metallization layer 
over a plurality of through silicon vias, whereas the UBM is 
connected to only a portion of the total number of through 
silicon vias over which it is located. The trace lines connected 
to the through silicon vias may additionally be formed 
beneath the UBM to save even more space on the surface of 
the die. 
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THROUGH SILICON VIA LAYOUT 

TECHNICAL FIELD 

[0001] The present invention relates generally to a system 
and method of manufacturing semiconductor devices, and 
more particularly to a system and method for manufacturing 
through silicon vias. 

BACKGROUND 

[0002] Generally, as illustrated in FIG. 1, a semiconductor 
die 100 can be connected to other dies or devices through 
bumps 101. These bumps 101 are normally connected to the 
semiconductor die 100 by layers of conductive material col­
lectively known as under bump metallization (UBM) 103 that 
extend through a dielectric layer 111. The UBM 103 provides 
for a connection between the bump 101 and a contact pad 105 
in order to electrically connect the bump 101 to the metal 
layers 107 and interconnects 109 formed within the semicon­
ductor die 100. 
[0003] However, while the contact pad 105, metal layers 
107 and interconnects 109 are relatively small in size, the 
bump 101 and its corresponding UBM 103 are much, much 
larger. Accordingly, the UBM 103 has a much larger footprint 
on the surface of the die 100 than is required by the connec­
tion to the underlying metal layers 107 and interconnects 109. 
As devices are further scaled down, this large footprint on the 
surface of the semiconductor die 100 becomes even more of 
a liability, as multiple UMBs 103 compete for valuable real 
estate with other features such as trace lines on the surface of 
the die 100. 
[0004] Accordingly, what is needed is a UMB and TSV 
combination that takes up less real estate on the surface of a 
semiconductor die, and also reduces or eliminates the com­
petition between the UMBs and trace lines on the surface of a 
semiconductor die. 

SUMMARY OF THE INVENTION 

[0005] These and other problems are generally solved or 
circumvented, and technical advantages are generally 
achieved, by preferred embodiments of the present invention 
that provide a structure and method for forming through 
silicon vias beneath an under bump metallization layer. 
[0006] In accordance with a preferred embodiment of the 
present invention, a semiconductor device comprises a sub­
strate with a plurality of through silicon vias formed through 
the substrate. An under bump metallization layer is formed 
over the plurality of through silicon vias and is in electrical 
contact with at least one of the plurality of through silicon 
vias. Additionally, at least one of the plurality of through 
silicon vias is electrically separated from the under bump 
metallization layer. 
[0007] In accordance with another preferred embodiment 
of the present invention, a semiconductor device comprises a 
substrate with one or more port through silicon vias and one 
or more connection through silicon vias, each of which has a 
contact pad. Additionally, there are one or more trace lines 
located within the substrate and connected to at least one of 
the contact pads connected to one of the connection through 
silicon vias. An under bump metallization is located over at 
least one of the connection through silicon vias and is in 
electrical connection with at least one of the port through 
silicon vias while being electrically isolated from at least one 
connection through silicon vias. 
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[0008] In accordance with yet another preferred embodi­
ment of the present invention, a semiconductor device com­
prises a substrate with a plurality of through silicion vias 
extending through the substrate. An under bump metalliza­
tion layer is located over the plurality of through silicon vias, 
and is electrically connected to at least one of the plurality of 
through silicon vias while being electrically isolated from at 
least one of the plurality of through silicon vias. A solder 
bump is located over the under bump metallization. 
[0009] An advantage of a preferred embodiment of the 
present invention is that the area under the under bump met­
allization is utilized, thereby freeing valuable space on the 
surface of the device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] For a more complete understanding of the present 
invention, and the advantages thereof, reference is now made 
to the following descriptions taken in conjunction with the 
accompanying drawing, in which: 
[0011] FIG. 1 illustrates a prior art device with a single port 
connected to an under bump metallization layer; 
[0012] FIGS. 2 through 6 illustrate the formation of an 
under bump metallization layer that covers multiple through 
silicon vias in accordance with an embodiment of the present 
invention; 
[0013] FIGS. 7A and 7B show the formation of a contact 
over the under bump metallization in accordance with an 
embodiment of the present invention; 
[0014] FIGS. SA and SB illustrate top down views of dif­
ferent through silicon via layouts in accordance with embodi­
ments of the present invention; and 
[0015] FIG. 9 illustrates a top down view of a layout of 
under bump metallizations on a semiconductor device in 
accordance with an embodiment of the present invention. 
[0016] Corresponding numerals and symbols in the differ­
ent figures generally refer to corresponding parts unless oth­
erwise indicated. The figures are drawn to clearly illustrate 
the relevant aspects of the preferred embodiments and are not 
necessarily drawn to scale. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0017] The making and using of the presently preferred 
embodiments are discussed in detail below. It should be 
appreciated, however, that the present invention provides 
many applicable inventive concepts that can be embodied in a 
wide variety of specific contexts. The specific embodiments 
discussed are merely illustrative of specific ways to make and 
use the invention, and do not limit the scope of the invention. 
[0018] The present invention will be described with respect 
to preferred embodiments in a specific context, namely an 
under bump metallization with associated through silicon 
vias. The invention may also be applied, however, to other 
types of electrical connections. 
[0019] With reference now to FIG. 2, there is shown a 
portion of a die 200 including a substrate 201 with a first 
dielectric layer 203 over the substrate 201 and trace lines 
collectively referred to as 205 formed therein. The substrate 
201 preferably comprises a semiconductor base material 
upon which are formed active devices (not shown) along with 
a series of alternating metal and dielectric layers meant to 
interconnect and route circuitry from the active devices. 
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[0020] The first dielectric layer 203 is preferably formed on 
the substrate 201 along a first side 207 of the substrate 201 
over the active devices. The first dielectric layer 203 is pref­
erably made of one or more suitable dielectric materials such 
as silicon oxide, silicon nitride, low-k dielectric such as car­
bon doped oxides, combinations of these, or the like. The first 
dielectric layer 203 is preferably formed through a process 
such as chemical vapor deposition (CVD), although any suit­
able process may be utilized. 
[0021] Trace lines 205 are preferably formed within the 
dielectric layer 203. The trace lines 205 are preferably used to 
route electrical connections such as input/output signals or 
power signals between active devices or even between differ­
ent dies. The design and layout of the trace lines 205 are, of 
course, dependent upon the requirements of the die 200, and 
all such layouts are fully intended to be included within the 
scope of this embodiment. 
[0022] The trace lines 205 are preferably made of alumi­
num although any suitable conductive material, such as alu­
minum alloy, aluminum copper, copper, combinations of 
these, and the like, may alternatively be used. The trace lines 
205 are preferably formed using through a chemical vapor 
deposition (CVD) process along with an etch to pattern the 
trace lines. However, other methods suitable to the specific 
material used (such as a damascene process for copper) may 
alternatively be used as well. 
[0023] FIG. 3 illustrates the formation of a second dielec­
tric layer 301 over the trace lines 205 and interconnections 
3 03 to the trace lines 205. The second dielectric layer 3 01 may 
be made of a similar material and by a similar method as the 
first dielectric layer 203 discussed above with respect to FIG. 
2. The interconnections 303 are preferably copper and are 
preferably formed through a damascene process, although 
any suitable material and method may be used to form the 
interconnections 303 to the trace lines. 
[0024] FIG. 3 also illustrates the formation of one or more 
port TSV openings 305 along with connector TSV openings 
collectively referred to by number 307. The port TSV open­
ings 305 and the connector TSV openings 307 are preferably 
made concurrently with each other, although they may alter­
natively be made through separate processes. The port TSV 
openings 305 and the connector TSV opening 307 are pref­
erably formed by applying and developing a suitable photo­
resist (not shown), and then etching the second dielectric 
layer 301, the first dielectric layer 203, and a portion of the 
substrate 201. Alternatively, the port TSV openings 305 and 
the connectorTSV openings 307 may be formed concurrently 
with the formation of the individual layers ( e.g., dielectric and 
metal layers) as the die 200 is being built upwards from the 
substrate 201. 
[0025] Preferably, the port TSV openings 305 and the con­
nector TSV openings 307 are formed so as to extend into the 
substrate at least further than the electrical devices formed 
within and on the substrate 201, and preferably at least to a 
depth greater than the eventual desired height of the finished 
die 200. Accordingly, while the depth is dependent upon the 
overall design of the die 200, the depth is preferably between 
about 1 µm and about 700 µm below the active devices on the 
substrate 201, with a preferred depth of about 90 µm below 
the active devices on the substrate 201. 
[0026] The port TSV openings 305 and the connector TSV 
openings 307 are preferably formed to have a diameter of 
between about 1 µm and about 100 µm, with a preferred 
diameter of about 6 µm. Additionally, while the pitch of the 
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port TSV openings 305 and the connector TSV openings 307 
in relation to each other are dependent upon the design of the 
die 200, the pitch is preferably either equal to or larger than 
about 60 µm. 
[0027] Once the port TSV openings 305 and the connector 
TSV openings 307 have been formed, the port TSV openings 
305 and the connector TSV openings 307 are preferably filled 
with a conductive material 309. The conductive material 309 
preferably comprises a barrier layer (such as titanium nitride 
or tantalum nitride) and copper, although other suitable mate­
rials such as aluminum, alloys, doped polysilicon, combina­
tions thereof, and the like, may alternatively be utilized. The 
conductive material 309 is preferably formed by depositing 
the barrier layer along with a seed layer and then electroplat­
ing copper onto the seed layer, filling and overfilling the port 
TSV openings 305 and the connector TSV openings 307. 
Once the port TSV openings 305 and the connector TSV 
openings 307 have been filled, excess conductive material 
309 outside of the port TSV openings 305 and the connector 
TSV openings 307 is preferably removed through a grinding 
process such as chemical mechanical polishing (CMP), 
although any suitable removal process may be used. 
[0028] FIG. 4 illustrates the formation of one or more port 
TSV contact pads 403 and connector TSV contact pads col­
lectively referred to as 405. The port TSV contact pads 403 
are intended to connect port TSV s 603 (formed from the filled 
port TSV openings 305 as described below with respect to 
FIG. 6) to both the trace lines 205 and to the UBM to be 
formed (discussed below with respect to FIG. 5). The con­
nector TSV contact pads 405 are intended to connect connec­
tor TSVs 605 (formed from the filled connector TSV open­
ings 307 as described below with respect to FIG. 6) to their 
respective trace lines 205. The port TSV contact pads 403 and 
connector TSV contact pads 405 are preferably formed of the 
same material, aluminum, although they may be formed of 
different materials than each other, and other materials, such 
as aluminum alloy, aluminum copper, copper, combinations 
of these, and the like, may alternatively be used. 
[0029] The port TSV contact pads 403 and connector TSV 
contact pads 405 may be formed in a variety of methods 
depending upon the material used. For example, if aluminum 
is used the port TSV contact pads 403 and connector TSV 
contact pads 405 are preferably formed by forming a layer of 
aluminum over the second dielectric layer 301, and then using 
a suitable technique such as photolithography and chemical 
etching to pattern the aluminum into the port TSV contact 
pads 403 and connector TSV contact pads 405. Alternatively, 
if copper is used the port TSV contact pads 403 and connector 
TSV contact pads 405 are preferably formed by initially 
forming a third dielectric layer 401, forming openings into the 
third dielectric layer 401, depositing a barrier layer and a seed 
layer (not shown), overfilling the openings with copper, and 
then using a grinding process such as CMP to remove excess 
copper outside of the openings to form the port TSV contact 
pads 403 and connector TSV contact pads 405. Any suitable 
process for forming the port TSV contact pads 403 and con­
nector TSV contact pads 405 may be used and all of these 
processes are fully intended to be included within the scope of 
the present invention. 
[0030] FIG. 5 illustrates the formation of a fourth dielectric 
layer 501 over the port TSV contact pads 403 and the con­
nector TSV contact pads 405. The fourth dielectric layer 501 
is preferably formed of a dielectric material similar to the first 
dielectric material 203 ( described above with respect to FIG. 
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2) and is preferably formed through a similar process. Once 
the fourth dielectric 501 has been formed, one or more open­
ings 503 are made through the fourth dielectric layer 501 so as 
to at least partially expose a portion of each of the port TSV 
contact pads 403. The openings 503 are preferably formed 
through a suitable photolithographic mask and etching pro­
cess, although any suitable process to expose the port TSV 
contact pads 403 may be used. 
[0031] FIG. 5 also illustrates the formation of a UBM 505 
( also known as a UBM contact) that connects to the port TSV 
contact pads 403 through the fourth dielectric layer 501. Once 
the openings 503 have exposed the port TSV contact pads 
403, the UBM 505 is preferably formed both over a portion of 
the fourth dielectric layer 501 and through the openings 503 
so as to make physical and electrical contact with the port 
TSV contact pads 403. The UBM 505 is preferably made of at 
least three layers of conductive materials, such as a layer of 
chrome, a layer of a chrome-copper alloy, and a layer of 
copper, with an optional layer of gold over the top of the 
copper layer. However, one of skill in the art will recognize 
that there are many suitable arrangements of materials and 
layers, such as an arrangement of titanium/titanium tungsten/ 
copper or an arrangement of copper/nickel/gold, that are suit­
able for the formation of the UBM 505. Any suitable materi­
als or layers of material that may be used for the UBM 505 are 
fully intended to be included within the scope of the current 
application. 
[0032] The UBM 505 is preferably created by forming each 
layer conformally over the fourth dielectric layer 501 and into 
the openings 503. The forming of each layer is preferably 
performed using a CVD process, such as PECVD, although 
other processes of formation, such as sputtering, evaporation, 
or plating process, may alternatively be used depending upon 
the desired materials. Each of the layers within the UBM 505 
preferably has a thickness of between about 10 µm and about 
100 µm, with a preferred thickness of about 45 µm. Once the 
desired layers have been formed, portions of the layers are 
then removed preferably through a suitable photolithographic 
masking and etching process to remove the undesired mate­
rial and to leave a patterned UBM 505. 
[0033] The UBM 505 is preferably formed such that it 
overlies not only the port openings 305, but also one or more 
of the connection openings 307. The UBM 505 is also pref­
erably formed to overlie at least one of the trace lines 205. In 
this manner the UBM 505, the connection openings 307 ( and 
later formed connections TSVs 605), and the trace lines 303 
can be integrated in three dimensions instead of the usual two 
dimensions, thereby reducing the overall two dimensional 
footprint for all of these components on the surface of the die 
200. 
[0034] FIG. 6 illustrates the formation of port TSVs 603 
from the port TSV openings 305 and the formation of con­
nection TSVs 605 from the connection TSV openings 307. 
Preferably, a carrier 601 is attached to the die 200 over the 
UBM 505. The carrier 601 may comprise, for example, glass, 
silicon oxide, aluminum oxide, and the like. In an embodi­
ment, a second adhesive (not shown) may be used to glue the 
carrier 601 to a top surface of the die 200. The second adhe­
sive may be any suitable adhesive, such as an ultraviolet (UV) 
glue, which loses its adhesive property when exposed to UV 
lights. The preferred thickness of the carrier is preferably 
greater than about 12 mils. 
[0035] Alternatively, the carrier 601 may preferably com­
prise a suitable carrier tape. If a carrier tape is utilized, the 
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carrier tape is preferably the commonly known blue tape. The 
carrier tape is preferably attached to the die 200 using a 
second adhesive (not shown) located on the carrier tape. 
[0036] Once attached to the carrier 601, portions of a sec­
ond side 602 of the die 200 are then removed to expose the 
conductive material 309 located within the port TSV open­
ings 305 to complete the port TSV s 603 and also to expose the 
conductive material 309 within the connection TSV openings 
307 to complete the connection TSVs 605. The removal is 
preferably performed with a grinding process such as a CMP, 
although other suitable processes, such as etching, may alter­
natively be used. The removal process preferably removes 
between about 1 µm and about 50 µm, and more preferably 
removes about 20 µm of the second side of the die 200. 
[0037] As one of skill in the art will recognize, the process 
presented above to form the port TSVs 603 and the connec­
tion TSV s 605, including the formation of the vias, deposition 
of a conductor 30, and subsequent thinning of the second side 
602 of the substrate 201, is merely one method to form the 
TSV s. In another method, the port TSV s 603 and the connec­
tion TSVs 605 may be formed by etching vias partially 
through the substrate 201 and depositing a dielectric layer in 
the vias. In this embodiment, the dielectric layer within the 
vias is removed after the backside of the substrate 201 is 
thinned, and a conductive material is re-deposited within the 
via. This method, and any other suitable method for forming 
the port TSVs 603 and the connection TSVs 605, may alter­
natively be used and are fully intended to be included within 
the scope of the present invention. Furthermore, the port 
TSVs 603 and the connection TSVs 605 may have a liner 
preferably formed of a dielectric such as an oxide, nitride, or 
the like. 
[0038] FIG. 7 A illustrates the formation of a contact bump 
701 over the UBM 505. The contact bump 701 preferably 
comprises a material such as tin, or other suitable materials, 
such as silver or copper. In an embodiment in which the 
contact bump 701 is a tin solder bump, the contact bump 701 
may be formed by initially forming a layer of tin through such 
commonly used methods such as evaporation, electroplating, 
printing, solder transfer, ball placement, etc, to a preferred 
thickness of about 100 µm. Once a layer of tin has been 
formed on the structure, a reflow is preferably performed in 
order to shape the material into the desired bump shape. 
[0039] FIG. 7B illustrates an alternative embodiment 
wherein a contact pad 703, instead of a contact bump 701, is 
formed over the UBM 505. In this embodiment the contact 
pad 703 preferably comprises copper, although any suitable 
conductive material, such as aluminum or tungsten, may 
alternatively be used. In an embodiment in which the contact 
pad 703 is copper, the contact pad 703 is preferably formed 
through a suitable plating process, although other processes 
for other materials, such as CVD, may alternatively be used. 
The contact pad 703 is preferably formed in a rectangular 
shape, although any suitable shape, such as a square or 
octagonal shape, may be used as desired. 
[0040] FIGS. SA-8B illustrate potential overhead views of 
the UBM 505 and its underlying port TSVs 603 and connec­
tion TSVs 605. FIG. SA illustrates a view where the UBM 
layer 505 is preferably patterned into a circular shape, 
although any suitable shape, such as hexagonal, octagonal, or 
square, that may be required by the overall design of the die 
200 may alternatively be used. The UBM layer 505 preferably 
has a diameter of between about 30 µm and about 400 µm, 
with a preferred diameter of about 80 µm. 



US 2010/0032843 Al 

[0041] As illustrated, multiple port TSVs 603 and connec­
tion TSVs 605 are preferably located under the UBM 505, 
with the pattern of connection TSVs 605 also extending out­
ward from underneath the UBM 505. Further, while two port 
TSVs 603 were illustrated in FIGS. 2-7B, any number of 
TSVs located under the UBM 505 may be connected to the 
UBM 505 as a port TSV 603. Any combination of port TSV s 
603 and connection TSV s 605 may be used to connect the 
components of the die 200, and every combination is fully 
intended to be within the scope of the present application. 
[0042] FIG. 8B illustrates a number of alternative embodi­
ment in which the UBM 505 is formed in an octagonal shape 
with diameters ranging from 160 µm to 300 µm. As illus­
trated, depending upon the size of the UBM 505, different 
layouts of the port TSV s 603 and connection TSV s 605 under 
the UBM 505 are possible. For example, if the UBM 505 is 
about 160 µm in diameter, a substantially square layout of 
port TSVs 603 and connection TSVs 605 may be utilized, if 
the UBM 505 is about 180 µmin diameter, a cross pattern may 
be utilized, and, if the size of the UBM 505 allows, more 
complicated patterns utilizing more TSVs may alternatively 
be used. As before, any combination of port TSVs 603 and 
connection TSVs 605 may be used within the pattern. 
[0043] FIG. 9 illustrates a potential distribution of multiple 
UBMs 505 on a die 200, wherein one of the illustrated UBMs 
505 illustrates the underlying port TSVs 603 and connection 
TSVs 605. This distribution ofUBMs 505 preferably has a 
pitch of between about 60 µm and about 600 µm, with a 
preferred pitch of about 150 µm. 
[0044] By placing the connection TSVs 605 under the 
UBM 505 along with the port TSVs 603, less space on the 
surface of the die 200 needs to be taken up by trace lines. As 
such, these die may be spaced closer together and have less of 
an overall footprint when connected. This helps to reduce the 
size of circuit components in general, leading to smaller 
devices overall. 
[0045] Although the present invention and its advantages 
have been described in detail, it should be understood that 
various changes, substitutions and alterations can be made 
herein without departing from the spirit and scope of the 
invention as defined by the appended claims. For example, it 
will be readily understood by those skilled in the art that the 
method used to form the through silicon vias may be varied 
while remaining within the scope of the present invention. 
[0046] Moreover, the scope of the present application is not 
intended to be limited to the particular embodiments of the 
process, machine, manufacture, composition of matter, 
means, methods and steps described in the specification. As 
one of ordinary skill in the art will readily appreciate from the 
disclosure of the present invention, processes, machines, 
manufacture, compositions of matter, means, methods, or 
steps, presently existing or later to be developed, that perform 
substantially the same function or achieve substantially the 
same result as the corresponding embodiments described 
herein may be utilized according to the present invention. 
Accordingly, the appended claims are intended to include 
within their scope such processes, machines, manufacture, 
compositions of matter, means, methods, or steps. 

What is claimed is: 
1. A semiconductor device comprising: 
a substrate with a first side and a second side; 
a plurality of through silicon vias extending from the first 

side to the second side; and 
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an under bump metallization contact located over the plu­
rality of through silicon vias, wherein the under bump 
metallization contact is electrically connected to at least 
one of the plurality of through silicon vias and is elec­
trically isolated from at least one of the plurality of 
through silicon vias. 

2. The semiconductor device of claim 1, further comprising 
at least one contact pad located beneath the under bump 
metallization contact but not in contact with the under bump 
metallization contact, the at least one contact pad electrically 
connected to at least one through silicon via electrically iso­
lated from the under bump metallization contact. 

3. The semiconductor device of claim 2, further comprising 
at least one trace line located beneath the at least one contact 
pad, the at least one trace line being in electrical contact with 
the at least one contact pad. 

4. The semiconductor device of claim 1, wherein the under 
bump metallization contact is electrically connected to more 
than one of the through silicon vias. 

5. The semiconductor device of claim 1, wherein the under 
bump metallization contact comprises three layers of conduc­
tive material. 

6. The semiconductor device of claim 1, wherein the under 
bump metallization contact has a diameter of between about 
160 µm and about 300 µm. 

7. A semiconductor device comprising: 
a substrate with a first surface and a second surface oppo­

site the first surface; 
a plurality of through silicon vias extending from the first 

surface to the second surface; and 
a first under bump metallization contact over the plurality 

of through silicon vias and in electrical contact with at 
least one of the plurality of through silicon vias, wherein 
at least one of the plurality of through silicon vias is 
electrically separated from the first under bump metal­
lization contact. 

8. The semiconductor device of claim 7, further comprising 
at least one contact pad located between the first under bump 
metallization contact and the at least one of the plurality of 
through silicon vias in electrical contact with the first under 
bump metallization contact. 

9. The semiconductor device of claim 7, further comprising 
trace lines located beneath the first under bump metallization 
contact and electrically connected to at least one of the 
through silicon vias. 

10. The semiconductor device of claim 7, further compris­
ing a contact pad located over the under bump metallization 
contact. 

11. The semiconductor device of claim 7, further compris­
ing a plurality of trace lines located within the substrate, at 
least one of the plurality of trace lines electrically connected 
to the under bump metallization contact and at least one of the 
plurality of trace lines electrically separated from the under 
bump metallization contact. 

12. The semiconductor device of claim 7, wherein the first 
under bump metallization contact is in electrical contact with 
more than one of the plurality of through silicon vias. 

13. The semiconductor device of claim 7, wherein the 
plurality of through silicon vias has a pitch of about 60 µm. 

14. The semiconductor device of claim 7, further compris­
ing a second under bump metallization contact that has a pitch 
relative to the first under bump metallization contact of about 
400µm. 
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15. A semiconductor device comprising: 

a substrate with a first side and an opposing second side; 

one or more port through silicon vias that extend from the 
first side to the second side, the one or more port through 
silicon vias connected to respective ones of one or more 
port contact pads located over the first side; 

one or more connection through silicon vias that extend 
from the first side to the second side, the one or more 
connection through silicon vias connected to respective 
ones of one or more connection contact pads located 
over the first side; and 

a first under bump metallization located over the first side 
and over at least one of the connection through silicon 
vias, the first under bump metallization electrically iso­
lated from at least one of the connection through silicon 
vias and in electrical connection with at least one of the 
port through silicon vias. 
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16. The semiconductor device of claim 15, wherein the first 
under bump metallization is electrically connected to a plu­
rality of the one or more port through silicon vias. 

17. The semiconductor device of claim 15, further com­
prising one or more trace lines located beneath the first under 
bump metallization and electrically connected to one of the 
one or more port contact pads. 

18. The semiconductor device of claim 15, further com­
prising a second under bump metallization, wherein the first 
under bump metallization and the second under bump metal­
lization have a pitch of about 400 µm. 

19. The semiconductor device of claim 15, further com­
prising one or more connection through silicon vias that are 
uncovered by the first under bump metallization. 

20. The semiconductor device of claim 15, wherein the one 
or more port through silicon vias and the one or more con­
nection through silicon vias have a pitch relative to each other 
of about 60 µm. 

* * * * * 




