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MAGNETICALLY SEALED WAFER PLATING JIG SYSTEM AND METHOD

CROSS REFERENCE TO RELATED APPLICATIONS

This document claims the benefit of the filing date of U.S. Application No. 61/673,115,
entitled “Plating Jig for WLCSP Application”, which was filed on July 18, 2012, the disclosure

of which is incorporated by reference herein in its entirety.

TECHNICAL FIELD
[0001] This disclosure relates to the field of semiconductor device manufacturing and, in

particular, to a system for wafer plating.

BACKGROUND
[0002] Integrated circuits are formed through a process known as semiconductor device
fabrication. The semiconductor device may be formed on a thin slice, or wafer, of semiconductor
material, such as silicon crystal. The wafer serves as a substrate for microelectronic devices built
on the wafer. During fabrication of these integrated circuits, the silicon wafer is put through a
sequence of wet chemical processing steps. One wet chemical processing step in the sequence is
electrochemical deposition, commonly known as electroplating.
[0003] In the electroplating process, electrical current is used to deposit metal ions from a
solution onto a wafer, forming a film or patterned structure or layer of metal on the wafer.
Certain semiconductor packaging technologies, such as Wafer Level Chip Scale Packaging and
Flip Chip, involve multiple electroplating steps. A proper size of a shield between the anode and
the wafer is critical to achieve plating uniformity across the wafer surface during the

electroplating process.
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SUMMARY

[0004] According to a first aspect of the disclosure, a wafer plating jig system may comprise an
electrically insulating wafer plating jig base having a plurality of at least partially overlapping
cavities of different depths, each cavity configured to receive a semiconductor wafer of a
different size, a plurality of magnetic attractors, at least one positioned within each of the
plurality of overlapping cavities, and an electrically conductive cover plate comprising an open
center surrounded by a support, the cover plate comprising a magnetically attractive material
positioned within the support adjacent to the open center and aligned with at least one of the
magnetic attractors when the cover plate is positioned over the wafer plating jig base.

[0005] Particular embodiments may comprise one or more of the following. The magnetically
attractive material may comprise a ferro-magnetic material. The magnetically attractive material
may comprise iron. The cover plate may further comprise an RFID tag. The cover plate may
further comprise an inner compression fit seal adjacent to the open center and on a surface facing
the wafer plating jig base when the cover plate is positioned over the wafer plating jig base
concentric with at least one of the plurality of overlapping cavities. The cover plate may further
comprise an outer compression fit seal distal to the open center and on a surface of the cover
plate facing the wafer plating jig base when the cover plate is positioned over the wafer plating
jig base concentric with at least one of the plurality of overlapping cavities. At least one of the
plurality of magnetic attractors may be positioned between the outer compression fit seal and an
outer edge of one of the overlapping cavities when the cover plate is positioned over the wafer
plating jig base with the open center with the plurality of overlapping cavities. A first of the
plurality of overlapping cavities may be configured to receive a round wafer having a diameter

of 200 millimeters. A second of the plurality of overlapping cavities may be configured to
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receive a round wafer having a diameter of 300 millimeters or 450 millimeters. The cover plate
may further comprise an electrically conductive conductor on the support surrounding the open
center, wherein the cover plate may further comprise at least one electrically conductive contact
pin removably coupled with the electrically conductive conductor. The cover plate may
comprise a first cover plate, the system further comprising a second cover plate comprising an
open center larger than the open center of the first cover plate and surrounded by a support, the
second cover plate comprising a magnetically attractive material positioned within the support
adjacent to the open center and aligned with a different one of the magnetic attractors of the base
than the first cover plate’s magnetically attractive material is aligned with when the cover plate is
positioned over the wafer plating jig base. The plurality of overlapping cavities may be a first
plurality of overlapping cavities and being positioned on a first side of the wafer plating jig base,
the wafer plating jig base further comprising a second plurality of overlapping cavities
positioned on a second side of the wafer plating jig base opposite the first side. The cover plate
may comprise a first cover plate, the system may further comprise a second cover plate
comprising an open center surrounded by a support, the second cover plate comprising a
magnetically attractive material positioned within the support adjacent to the open center and
aligned with at least one of the magnetic attractors of the second plurality of magnetic attractors
when the second cover plate is positioned over the second side of the wafer plating jig base.
[0006] In another aspect, the disclosure relates to a method of producing a semiconductor wafer
which may comprise placing a semiconductor wafer into a first of a plurality of overlapping
cavities of different depths and different widths within an electrically insulating base of a wafer
plating jig, each of the plurality of cavities comprising a magnetic attractor positioned with the

magnetic attractor of a second cavity of the plurality of cavities, magnetically coupling an
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electrically conductive cover plate with a support surrounding an open center to the base over the
semiconductor wafer such that an edge of the semiconductor wafer is covered by and electrically
connected to the cover plate and a center of the semiconductor wafer is exposed through the open
center, and plating at least a portion of the exposed center of the semiconductor wafer with a
layer of electrically conductive metal while the semiconductor wafer is positioned between the
magnetically coupled base and cover plate.

[0007] Particular embodiments may comprise one or more of the following. Sealing a junction
between the semiconductor wafer and the cover plate with a seal positioned around the open
center of the cover plate and in contact with the wafer during plating. Sealing a junction between
the cover plate and the base with a seal positioned on the cover plate distal to the open center of
the cover plate, the seal comprising an electrical contact that creates an electrical connection with
a surface of the semiconductor wafer. Identifying characteristics of the semiconductor wafer to
be plated by storing relational data in an RFID tag on the cover plate. Immersing the jig
assembly in a plating bath having an anode and applying an electrical potential between the
anode and the cover plate through at least one removable contact pin engaged with the
semiconductor wafer. The semiconductor wafer may be a first ssmiconductor wafer and the
cover plate may be a first cover plate, the method may further comprise removing the first
semiconductor wafer from the first cavity and placing a second semiconductor wafer into the
second cavity, the second cavity having a different width than the first cavity, magnetically
coupling a second cover plate, having a support surrounding an open center of a different size
than the open center of the first cover plate, over the second semiconductor wafer such that an
edge of the second semiconductor wafer is covered by the second cover plate and a center of the

second semiconductor wafer is exposed through the open center of the second cover plate, and
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plating at least a portion of the exposed center of the second semiconductor wafer with a layer of
copper while the second semiconductor wafer is positioned between the magnetically coupled
base and second cover plate. The first semiconductor wafer may comprise a diameter of 200
millimeters. The second semiconductor wafer may comprise a diameter of 300 millimeters.
[0008] In another aspect, a wafer plating jig system may comprise an electrically insulating
wafer plating jig base having a plurality of concentric overlapping cavities of different depths,
each cavity configured to receive a semiconductor wafer of a different size, and an electrically
conductive cover plate comprising an open center surrounded by a support, the cover plate
comprising an electrical conductor surrounding the open center and concentric with at least one
of the concentric overlapping cavities of the wafer plating jig base.

[0009] In another aspect, a wafer plating jig system may comprise an electrically insulating
wafer plating jig base having at least one cavity configured to receive a semiconductor wafer, at
least one magnetic attractor positioned within the at least one cavity adjacent to an edge of the at
least one cavity, and an electrically conductive cover plate comprising an open center surrounded
by a support, the cover plate comprising a magnetically attractive material positioned within the
support adjacent to the open center and aligned with the at least one magnetic attractor when the
cover plate is positioned over the wafer plating jig base.

[0010] Particular embodiments may comprise one or more of the following. The magnetically
attractive material may comprise a ferro-magnetic material. The magnetically attractive material
may comprise iron. The cover plate may further comprise an embedded RFID tag. The cover
plate may further comprise an inner compression fit seal adjacent to the open center and on a
surface facing the wafer plating jig base when the cover plate is positioned over the wafer plating

jig base concentric with the at least one cavity. The cover plate may further comprise an outer
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compression fit seal distal to the open center and on the surface facing the wafer plating jig base
when the cover plate is positioned over the wafer plating jig base concentric with the at least one
cavity. The at least one magnetic attractor may be positioned between the outer compression fit
seal and an outer edge of the at least one cavity when the cover plate is positioned over the wafer
plating jig base with the open center concentric with the at least one cavity. The at least one
cavity may be configured to receive a round wafer having a diameter of 200 millimeters. The at
least one cavity may be configured to receive a round wafer having a diameter of 300 millimeters
or 450 millimeters. The cover plate may further comprise an electrically conductive conductor
on the support surrounding the open center, wherein the cover plate further comprises at least
one electrically conductive contact pin removably coupled with the electrically conductive
conductor. A second electrically conductive cover plate may comprise a magnetically attractive
material positioned within a support adjacent to an open center of the second cover plate and
aligned with the at least one magnetic attractor when the cover plate is positioned over the wafer
plating jig base. At least a second cavity may be located on a side of the wafer plating jig base
that is opposite a side of the wafer plating jig base on which the at least one cavity is located.
[0011] Aspects and applications of the disclosure presented here are described below in the
drawings and detailed description. The foregoing and other aspects, features, and advantages
will be apparent to those artisans of ordinary skill in the art from the DETAILED

DESCRIPTION and DRAWINGS, and from the CLAIMS.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The present disclosure is illustrated by way of example, and not by way of

limitation, in the figures of the accompanying drawings.

[0013] FIG. 1 is a perspective view of an embodiment of a wafer plating jig and cover.
[0014] FIG. 2 is a perspective view of an embodiment of a dual-sided wafer plating jig
and cover.

[0015] FIGS. 3A-B provide a cross-sectional view of an embodiment of a wafer plating
jig base.

[0016] FIGS. 4A-B depict a cross-sectional view of an embodiment of an assembled

wafer plating jig having replaceable seals and a removable pin.
[0017] FIGS. 5-7 depicts an embodiment of a wafer plating jig cover having a bus ring.
[0018] FIG. 8 is a perspective view of an embodiment of a wafer plating jig having a

wafer housed within the assembly.

[0019] FIG. 9 is a block diagram of an embodiment of a method of producing a

semiconductor wafer.
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DETAILED DESCRIPTION
[0020] The following description sets forth numerous specific details such as examples
of specific systems, components, methods, and so forth, in order to provide a good understanding
of several embodiments of the present disclosure. It will be apparent to one skilled in the art,
however, that at least some embodiments of the present disclosure may be practiced without
these specific details. In other instances, well-known components or methods are not described
in detail or are presented in simple block diagram format in order to avoid unnecessarily
obscuring the present disclosure. Thus, the specific details set forth are merely exemplary.
Particular embodiments may vary from these exemplary details and still be contemplated to be
within the scope of the present disclosure and claims.
[0021] Reference in the description to “one embodiment” or “an embodiment” means
that a particular feature, structure, or characteristic described in connection with the embodiment
is included in at least one embodiment. The phrase “in one embodiment” located in various

places in this description does not necessarily refer to the same embodiment.

[0022] FIG. 1 illustrates an embodiment of a wafer plating jig system 100 according to
an embodiment of the disclosure. As shown, the system comprises a base 110 that has at least
one cavity 120, 122, or a plurality of cavities 120, 122, that is sized and shaped to receive a
semiconductor wafer (see wafer 160 in FIG. 4A). The base 110 is depicted here having a round
wafer shape, however, the base may also have any other geometric shape that is appropriate for
plating wafers of shapes other than round, such as for example, square, rectangular, hexagonal,
octagonal, etc. Additionally, it is not required that the shape of the base have any relation to the
shape of the wafer placed in the base, though for practical reasons in most cases the shape of the

at least one cavity 120 will most often match the shape of the wafer placed in the at least one
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cavity 120. In some embodiments, the base may have a plurality of cavities 120, 122 with
overlapping footprints configured to receive semiconductor wafers of different sizes and
dimensions. As a result of the overlapping footprints, a first cavity 120 (FIGs. 3A-3B) of the
plurality of cavities 120, 122 may have a first width and a first depth within the base, and a
second cavity 122 (FIGs. 3A-3B) of the plurality of cavities 120, 122 may have a second width,
smaller than the first width) and a second depth, greater than the first depth, within the base
resulting in a stepped or tiered construction for the transition of the first cavity 120 to the second
cavity 122. This overlapping of cavities allows for the same base 110 to be used for wafers of
different sizes. While the base may comprise any such material as would be known to one of
ordinary skill in the art for use in a semiconductor wafer plating process, due to the base being
used in conjunction with a semiconductor wafer plating process, it is preferable that the base is
comprised of an electrically insulating material that does not react with the plating bath solution.
[0023] FIG. 1 illustrates a base 110 with a cover plate 130 on only a single side of the
base 110. In other embodiments, such as that illustrated in FIG. 2, a wafer plating jig system 200
may comprise a base 210 with a plurality of cavities 120, 122 on two sides (both front and back)
of the base 210. With a plurality of cavities 120, 122 on both front and back of the base 210, a
first cover plate 130 can be placed on the front side of the base 210, and a second cover plate 230
can be placed on the back side of the base 210. Both cover plates and sides of the base 210 can
be configured substantially the same, potentially even including all other features discussed in
this disclosure, and even interchangeable, but having both sides the same allows for plating of a
wafer on the front side and the back side of the base 210 at the same time within a tank. In

particular embodiments, plating of a first wafer of a first dimension can be done on a first side of
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the base 210 while plating of a second wafer of a second dimension, different from the first
dimension, can be done on the second side of the base 210.

[0024] Referring to FIGs. 1 and 2, additionally, in some embodiments, the base 110, 210
also comprises one or more magnetic attractors 140 that are configured to attract and
magnetically couple to a cover plate 130, 230 comprising a magnetically attractive component
150 that is comprised at least partially of a magnetically attractive material. Magnetically
attractive material includes such material as is magnetically attracted to a magnet such as,
without limitation, a ferro-magnetic material such as iron, or one or more electro-magnetic
materials. While one of ordinary skill in the art will recognize that for portions of the cover 130,
230 used to magnetically couple with the magnetic attractors 140 of the base 110, 210, any
magnetically attractive material may be used, but a ferro-magnetic material such as iron may be a
more desirable exemplary material due to cost and availability advantages. In a particular
embodiment, one or more ferro-magnetic rings 150 (FIG. 2) may be embedded or otherwise
located on the cover plate 130, 230. While these ferro-magnetic rings 150 may be located
anywhere on the cover plate 130, 230, in one particular embodiment, it may be preferable to
locate ferro-magnetic rings 150 at positions within a support of the cover plate 130 substantially
adjacent to an open center 160 of the cover plate 130 as well as substantially adjacent to an outer
edge of the cover plate 130. Just as the base 110, 210 may have any shape, while the cover plate
130, 230 shown here is depicted as round, any other appropriate shape may also be used to
accommodate semiconductor wafers having a shape other than round or a plating pattern needed
that has a shape other than round. Such a design provides the advantage or eliminating any

moving parts needed to clamp or secure the base 110, 210 to the cover plate 130, 230.

10
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[0025] FIG. 3B provides a cross-sectional view of the circled portion of FIG. 3A that
shows an embodiment of a base 210 of a wafer plating jig system in which a plurality of cavities
120, 122 is present and configured to allow the base 210 to receive semiconductor wafers of
varying dimensions. As shown, in a particular embodiment, each of the plurality of cavities 120,
122 has a depth that differs from that of an adjacent cavity. For example, a first cavity 120 has a
depth relative to an uppermost surface 330 of the base 210 that is greater than that of adjacent
second cavity 122. Cavities among the plurality of cavities 120, 122 may have a same or
different cavity wall height relative to one another which allows the base to accommodate
semiconductor wafers of varying thicknesses. Although the plurality of cavities 120, 122 in this
embodiment includes two cavities, the base 210 may be configured to accommodate any number
of cavities of varying sizes and depths. An advantage of using magnetic force rather than a
mechanical clamping mechanism, which is typically used in wafer holding, may be that the force
applied by the magnetic attraction is consistently applied around the surface of the wafer,
whereas mechanical clamping mechanisms tend to wear over time and therefore may apply an
inconsistent amount of force.

[0026] Magnetic attractors 140 may be embedded or otherwise located within or on a
surface of the base 210 in such a position so as to allow the base 210 and the magnetically
attractive components 150 (FIG. 2), such as a ferro-magnetic ring or other configuration of ferro-
magnetic material of the cover plate 130, 230 to magnetically attract when the cover plate 130,
230 and base 210 have a semiconductor wafer secured between them for plating. In a particular
embodiment, the plurality of cavities 120, 122 may be concentric along a common center axis

and at least partially overlapping on the base 210 when viewed from above. In other particular

11
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embodiments, the plurality of cavities 120, 122 may be offset from each other on one or more
axes, and not exactly concentric.

[0027] More precisely, FIG. 2 depicts an embodiment of a wafer plating jig system 200
having a dual-sided base 210 and first cover plate 130 and second cover plate 230 with the
capability to plate carry two semiconductor wafers for plating simultaneously, one on each side
of the base 210. In this embodiment, a second plurality of cavities 120, 122 may be present on
an opposite side of the base 210 than the first plurality of cavities 120, 122 as described relative
to FIG. 1. Additionally, as it is also desirable to create a magnetic seal, such as a ferro-magnetic
seal, between the second cover plate 230 and the second side of the base 210, a second plurality
of magnetic attractors 140 may be located on the second side of the base 210 at a location such
as, for example, within one or more of the plurality of cavities 120, 122 on the second side of the
base 210. In some embodiments, the base 210 may have only a single set of or single contiguous
magnetic attractor 140 having magnetic properties of sufficient strength to attract the
magnetically attractive materials present in both the first 130 and second 230 cover plates. In
some embodiments, the magnetic attractor 140 may comprise any configuration of single or
discrete magnetic elements and is not intended to be limited to a ring of discrete magnetic
attractors 140.

[0028] Additionally, as shown in FIG. 4, the cover plate 130 may further comprise at
least one of a replaceable inner compression fit seal 400 and replaceable outer compression fit
seal 410 that is configured to create a liquid-tight seal between the base 210 and the cover plate
130, 230 during the wafer plating process. In some embodiments, the inner compression fit seal
400 is located adjacent to the open center 160 of cover plate 130 and on a surface of the cover

plate 130, 230 that faces the base 210 during the plating process. The inner compression fit seal

12
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400 and outer compression fit seal 410 may make contact with an edge of the semiconductor
wafer during plating such that a seal between the cover plate 130, 230 and wafer is created.
Additionally, in some embodiments, the outer compression fit seal 410 is located distally from
the open center 160 of the cover plate 130, 230 and on a surface of the cover plate 130, 230 that
faces the base 210 during the plating process. In some embodiments, at least one of the magnetic
attractors 140 is located between the outer compression fit seal 410 and an outer edge of one of
the cavities 120, 122 of the base when the cover plate 130, 230 is in use during the plating
process. The inner and outer compression fit seals 400, 410 may be glued into a groove 420 on
the cover plate 130, 230, but more commonly will simply be friction fit into the grooves 420. By
friction fitting the compression fit seals 400, 410 into the grooves 420, the seals 400, 410 may
easily be replaced if needed by simply pulling the seal out and compression fitting another seal.
[0029] FIGS. 5-7 illustrate an embodiment of the wafer plating jig system having a
conductive bus ring 500 extending around the opening of the cover plate 130. In practice, the
conductive bus ring 500 is electrically charged with a negative charge during the plating process
and an electrically conductive contact pin 520 is included to transfer that charge to the
conductive dielectric surface of the semiconductor wafer. In some particular embodiments, the
contact pin 520 is coupled into a socket 522 that allows the contact pin 520 to be removed and
replaced when needed. This design offers the advantage of allowing the conductive contact pin
520 to remain sealed off and not in direct contact with the plating solution. One of ordinary skill
in the art would recognize that while any suitable mechanism or methodology may be used to
secure the replaceable contact pin 520, the contact pin 520 may be spring loaded to provide

spring-pressure mating between the respective surfaces that it is connecting. Additional
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alignment pins 342 (FIG. 4B) may be used to align the cover plate 130, 230 with the base 110,
210 by fitting into alignment pin voids 340 (FIG. 3B and 4B) on the base 110, 210.

[0030] As shown in FIG. 1, some embodiments further comprise a radio frequency
identification (“RFID”) tag 420 embedded within or mounted to the cover plate 130, 230. This
allows for identification of the semiconductor wafer ID number or other identifying information
which may be used to obtain information as to the size or other characteristics of the wafer. For
example, if a customer for whom the wafer is being manufactured has specific requirements that
affect how the plating process must be set up or conducted, the RFID tag 420 embedded in the
cover plate 130, 230 allows these requirements to be identified automatically for adjustment of
the plating or other processing equipment for the semiconductor wafer.

[0031] FIGS. 4B and 5-7 provide a cross-sectional view of an assembled wafer plating
jig 700 comprising a dual sided electrically insulating base 210, a plurality of concentric,
overlapping cavities 120, 122 each in tiered relation to the others forming a step pattern from a
smallest cavity 122 at a lowest, innermost position, graduating to the largest cavity 122 is at the
highest, outermost position. When looking face-on to the plurality of cavities 120, 122 in this
particular embodiment, they are concentric along a common axis and have overlapping
footprints, although being concentric along a common axis is not required in all embodiments.
One or more magnetic attractors 140 is positioned at each of the plurality of cavities 120, 122 for
this embodiment to attract and magnetically couple to a cover plate 130, 230 used to capture the
semiconductor wafer 700 between the cover plate 130, 230 and the base 210 through magnetic
attraction between the cover plate 130, 230 and a magnetic attractor 140 of the base 210. One or

more ferrous metal rings, magnets or other magnetically attractive components 150 responsive to
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magnetic attraction by the magnetic attractors 140 of the base 210 are located on each cover plate
130, 230.

[0032] Each cover plate 130, 230 further comprises at least one of a replaceable inner
compression fit seal 400 and replaceable outer compression fit seal 410 positioned in relation to
the semiconductor wafer 700 to create a liquid-tight seal between the base 210, the
semiconductor wafer 700 and the cover plates 130, 230 during the wafer plating process while
the semiconductor wafer 700 is immersed in a chemical plating bath. An electrically conductive
conductor, such as a bus ring 500 extends around the opening of the cover plates 130, 230 and
may also function as the magnetically attractive material 150 in particular embodiments where
such material is used to form the conductive bus ring 500.

[0033] FIG. 8 provides an illustration of an embodiment of a wafer plating jig system in
use for plating a wafer. In this embodiment, a dual-sided wafer plating jig system 800 is used,
but the anode and shields are not duplicated on the second side of the wafer plating jig system
800 for ease in viewing the wafer plating jig system 800. In practice, however, a second set of
shields 850, 860, and a second anode 855 would be included adjacent the other side of the wafer
plating jig system 800 shown in the illustration. A semiconductor wafer 830 (one is included on
each side of the dual-sided wafer plating jig system 800, and in this particular example both are
similarly configured) is held in the wafer plating jig system 800 and placed in a plating bath for
wafer plating. The wafer plating jig system 800 is held in position in front of an appropriate
plating anode 855 with one or more plating shields 850, 860 between the anode and the
semiconductor wafer 830. The wafer plating jig system 800 is coupled electrically to a control
system (not shown) providing appropriate negative charge to the wafer plating jig system 800 for

the plating process through connector 840. For this embodiment, the semiconductor wafer 830 is
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exposed to an electric current through the bath from the anode 855 through both a shield 8§50
having a fixed opening size and a shield 860 having an adjustable opening size. The plating
process is known to those of ordinary skill in the art.

[0034] FIG. 9 is a block diagram of a non-limiting example of a method 900 of plating a
semiconductor wafer. A wafer is placed into a first cavity among a plurality of overlapping
cavities within an electrically insulating base of a wafer plating jig (step 910). The plurality of
cavities may further comprise one or more magnetic attractors in accordance with any of the
embodiments of the wafer plating jig system described above. An electrically conductive cover
plate is then magnetically coupled to the base over the semiconductor wafer (step 920). In some
embodiments, an edge of the semiconductor wafer is covered by and electrically connected to the
cover plate and a center of the semiconductor wafer is exposed through the open center of the
cover plate. A junction between the semiconductor wafer and the cover plate may be sealed
using a seal positioned around the open center of the cover plate the outer edge of the cover plate
that is in contact with the wafer during the plating process (step 930). Identification data relating
to the semiconductor wafer may be obtained using an RFID tag located on or embedded in the
cover plate (step 940), which may be used to provide specific configuration requirements or
other customer data that is necessary to properly plate the wafer and even to adjust the adjustable
opening size for the wafer plating jig system. The wafer plating jig system is then immersed in a
plating bath having an anode within the bath and an electric potential is applied across the anode
and the cover plate using at least one removable contact pin that is engaged with the
semiconductor wafer (step 950). At least a portion of the exposed center of the semiconductor

wafer is then plated with a layer of electrically conductive conductor (step 960).
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[0035] While copper is commonly used as the electrically conductive metal with which
the semiconductor wafer is coated, one of ordinary skill in the art would recognize that any other
electrically conductive metal or alloy such as, for example, nickel, tin, tin-alloys, and other
metals and metal alloys may also be used. Similarly, while it may be preferable to plate round
semiconductor wafers having a diameter of 200, 300, or 450 millimeters, one of ordinary skill in
the art would also recognize that any other shape or diameter wafer may also be plated using
embodiments of the present disclosure.

[0036] Although the operations of the methods herein are shown and described in a
particular order, the order of the operations of each method may be altered so that certain
operations may be performed in an inverse order or so that certain operation may be performed,
at least in part, concurrently with other operations. In another embodiment, instructions or sub-
operations of distinct operations may be in an intermittent and/or alternating manner.

[0037] The particular features, structures or characteristics described herein may be
combined as suitable in one or more embodiments of the disclosure. In addition, while the
inventions have been described in terms of several embodiments, those skilled in the art will
recognize that the disclosure is not limited to the embodiments described. The embodiments of
the disclosure can be practiced with modification and alteration within the scope of the appended
claims. The specification and the drawings are thus to be regarded as illustrative instead of

limiting on the disclosure.
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CLAIMS

What is claimed is:

1. A wafer plating jig system comprising:

an electrically insulating wafer plating jig base having a plurality of at least partially
overlapping cavities of different depths, each cavity configured to receive a semiconductor wafer
of a different size;

a plurality of magnetic attractors, at least one positioned within each of the plurality of
overlapping cavities; and

an electrically conductive cover plate comprising an open center surrounded by a support,
the cover plate comprising a magnetically attractive material positioned within the support
adjacent to the open center and aligned with at least one of the magnetic attractors when the

cover plate is positioned over the wafer plating jig base.

2. The wafer plating jig system of claim 1, wherein the magnetically attractive material

comprises a ferro-magnetic material.

3. The wafer plating jig system of claim 1, wherein the magnetically attractive material

comprises iron.

4. The wafer plating jig system of claim 1, wherein the cover plate further comprises an RFID

tag.
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5. The wafer plating jig system of claim 1, wherein the cover plate further comprises an inner
compression fit seal adjacent to the open center and on a surface facing the wafer plating jig base
when the cover plate is positioned over the wafer plating jig base concentric with at least one of

the plurality of overlapping cavities.

6. The wafer plating jig system of claim 1, wherein the cover plate further comprises an outer
compression fit seal distal to the open center and on a surface of the cover plate facing the wafer
plating jig base when the cover plate is positioned over the wafer plating jig base concentric with

at least one of the plurality of overlapping cavities.

7. The wafer plating jig system of claim 6, wherein at least one of the plurality of magnetic
attractors is positioned between the outer compression fit seal and an outer edge of one of the
overlapping cavities when the cover plate is positioned over the wafer plating jig base with the

open center with the plurality of overlapping cavities.

8. The wafer plating jig system of claim 1, wherein a first of the plurality of overlapping cavities

is configured to receive a round wafer having a diameter of 200 millimeters.

9. The wafer plating jig system of claim 8, wherein a second of the plurality of overlapping

cavities is configured to receive a round wafer having a diameter of 300 millimeters or 450

millimeters.
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10. The wafer plating jig system of claim 1, the cover plate further comprising an electrically
conductive conductor on the support surrounding the open center, wherein the cover plate further
comprises at least one electrically conductive contact pin removably coupled with the electrically

conductive conductor.

11. The wafer plating jig system of claim 1, wherein the cover plate is a first cover plate, the
system further comprising a second cover plate comprising an open center larger than the open
center of the first cover plate and surrounded by a support, the second cover plate comprising a
magnetically attractive material positioned within the support adjacent to the open center and
aligned with a different one of the magnetic attractors of the base than the magnetically attractive
material of the first cover plate is aligned with when the cover plate is positioned over the wafer

plating jig base.

12. The wafer plating jig system of claim 1, the plurality of overlapping cavities being a first
plurality of overlapping cavities and being positioned on a first side of the wafer plating jig base,
the wafer plating jig base further comprising a second plurality of overlapping cavities

positioned on a second side of the wafer plating jig base opposite the first side.

13. The wafer plating jig system of claim 12, wherein the cover plate is a first cover plate, the
system further comprising a second cover plate comprising an open center surrounded by a
support, the second cover plate comprising a magnetically attractive material positioned within

the support adjacent to the open center and aligned with at least one of the magnetic attractors of
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the magnetically attractive material of the second cover plate when the second cover plate is

positioned over the second side of the wafer plating jig base.

14. A method of producing a semiconductor wafer, the method comprising:

placing a semiconductor wafer into a first cavity of a plurality of overlapping cavities of
different depths and different widths within an electrically insulating base of a wafer plating jig,
each of the plurality of cavities comprising a magnetic attractor positioned with the magnetic
attractor of a second cavity of the plurality of cavities;

magnetically coupling an electrically conductive cover plate with a support surrounding
an open center to the base over the semiconductor wafer such that an edge of the semiconductor
wafer is covered by and electrically connected to the cover plate and a center of the
semiconductor wafer is exposed through the open center; and

plating at least a portion of the exposed center of the semiconductor wafer with a layer of
electrically conductive metal while the semiconductor wafer is positioned between the coupled

base and cover plate.

15. The method of claim 14, further comprising creating a seal at a junction between the

semiconductor wafer and the cover plate with a seal positioned around the open center of the

cover plate and in contact with the wafer during plating.

16. The method of claim of claim 15, further comprising sealing a junction between the cover

plate and the base with a seal positioned on the cover plate distal to the open center of the cover
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plate, the seal comprising an electrical conductor that creates an electrical connection with a

surface of the semiconductor wafer.

17. The method of claim of claim 14, further comprising identifying characteristics of the
semiconductor wafer to be plated by storing data in an RFID tag on the cover plate relating to the

semiconductor wafer to be plated.

18. The method of claim of claim 14, further comprising immersing the wafer plating jig in a
plating bath having an anode and applying an electric potential across the anode and the cover

plate through at least one removable contact pin engaged with the semiconductor wafer.

19. The method of claim 14, wherein the semiconductor wafer is a first semiconductor wafer
and the cover plate is a first cover plate, the method further comprising:

removing the first semiconductor wafer from the first cavity and placing a second
semiconductor wafer into the second cavity, the second cavity having a different width than the
first cavity;

magnetically coupling a second cover plate, having a support surrounding an open center
of a different size than the open center of the first cover plate, over the second semiconductor
wafer such that an edge of the second semiconductor wafer is covered by the second cover plate
and a center of the second semiconductor wafer is exposed through the open center of the second

cover plate; and
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plating at least a portion of the exposed center of the second semiconductor wafer with a
layer of copper while the second semiconductor wafer is positioned between the base and the

second cover plate.

20. The method of claim 19, wherein the first semiconductor wafer comprises a diameter of 200

millimeters.

21. The method of claim 19, wherein the second semiconductor wafer comprises diameter of

300 millimeters.

22. A wafer plating jig system comprising:

an electrically insulating wafer plating jig base having a plurality of concentric
overlapping cavities of different depths, each cavity configured to receive a semiconductor wafer
of a different size; and

an electrically conductive cover plate comprising an open center surrounded by a support,
the cover plate comprising an electrical conductor surrounding the open center and concentric

with at least one of the concentric overlapping cavities of the wafer plating jig base.

23. A wafer plating jig system comprising:

an electrically insulating wafer plating jig base having at least one cavity configured to
receive a semiconductor wafer;

at least one magnetic attractor positioned within the at least one cavity adjacent to an

edge of the at least one cavity; and
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an electrically conductive cover plate comprising an open center surrounded by a support,
the cover plate comprising a magnetically attractive material positioned within the support
adjacent to the open center and aligned with the at least one magnetic attractor when the cover

plate is positioned over the wafer plating jig base.

24. The wafer plating jig system of claim 23, wherein the magnetically attractive material

comprises a ferro-magnetic material.

25. The wafer plating jig system of claim 23, wherein the magnetically attractive material

comprises iron.

26. The wafer plating jig system of claim 23, wherein the cover plate further comprises an

embedded RFID tag.

27. The wafer plating jig system of claim 23, wherein the cover plate further comprises an inner
compression fit seal adjacent to the open center and on a surface facing the wafer plating jig base
when the cover plate is positioned over the wafer plating jig base concentric with the at least one

cavity.

28. The wafer plating jig system of claim 23, wherein the cover plate further comprises an outer
compression fit seal distal to the open center and on a surface facing the wafer plating jig base
when the cover plate is positioned over the wafer plating jig base concentric with the at least one

cavity.
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29. The wafer plating jig system of claim 28, wherein the at least one magnetic attractor is
positioned between the outer compression fit seal and an outer edge of the at least one cavity
when the cover plate is positioned over the wafer plating jig base with the open center concentric

with the at least one cavity.

30. The wafer plating jig system of claim 23, wherein the at least one cavity is configured to

receive a round wafer having a diameter of 200 millimeters.

31. The wafer plating jig system of claim 23, wherein the at least one cavity is configured to

receive a round wafer having a diameter of 300 millimeters or 450 millimeters.

32. The wafer plating jig system of claim 23, the cover plate further comprising an electrically
conductive conductor on the support surrounding the open center, wherein the cover plate further
comprises at least one electrically conductive contact pin removably coupled with the electrically

conductive conductor.

33. The wafer plating jig system of claim 23, further comprising a second electrically
conductive cover plate comprising a magnetically attractive material positioned within a support
adjacent to an open center of the second cover plate and aligned with the at least one magnetic

attractor when the cover plate is positioned over the wafer plating jig base.
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34. The wafer plating jig system of claim 23, further comprising at least a second cavity located
on a side of the wafer plating jig base that is opposite a side of the wafer plating jig base on

which the at least one cavity is located.
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Place semiconductor wafer into a cavity within wafer plating jig
base.
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Magnetically couple an electrically conductive cover plate to the
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