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INTEGRATED CIRCUIT SHIELD STRUCTURE AND  

METHOD OF FABRICATION THEREOF 

FIELD OF THE INVENTION 

[0001]      The present invention relates to an integrated circuit.  More particularly, the invention 

relates to shield structures employed in integrated circuits.  

BACKGROUND OF THE INVENTION 

[0002]      Integrated circuits (ICs), such as on-chip radio frequency (RF) ICs employ the use of 

integrated inductors to perform a range of functions. The inductors are formed on the silicon 

substrate which is grounded.  Typically, the inductors are formed on a dielectric layer formed 

over the substrate.  Inductor coils carrying varying current at high operating frequencies generate 

magnetic field that penetrates into the substrate below.  The magnetic field induces an image 

current (eddy current) that penetrates into the substrate and flows in the opposite direction as the 

coil current.   The eddy current generates its own field, which opposes the original magnetic field 

of the inductor.  This degrades the quality factor (Q) of the inductor.  Additionally, the electric 

potential difference between the inductor and the grounded silicon substrate creates an electric 

field across the dielectric layer, pointing towards the substrate.  When the coil voltage changes, 

varying current (displacement current) can flow through the insulating layer to the substrate, 

causing undesirable power dissipation.   

[0003]      It is therefore desirable to increase quality factor (Q) and reduce power loss of 

inductors.    

SUMMARY OF THE INVENTION 

[0004]      It is an aim of embodiments of the invention to provide an improved shield for an 

integrated circuit. 

[0005]      It is a further aim of embodiments of the present invention to provide a fabrication 

method for an improved shield for an integrated circuit.   

INTEGRATED CIRCUIT SHIELD STRUCTURE AND METHOD OF
FABRICATION THEREOF FIELD OF THE INVENTION [0001]The present
invention relates to an integrated circuit. More particularly, the invention
relates to shield structures employed in integrated circuits. BACKGROUND
OF THE INVENTION [0002]Integrated circuits (ICs), such as on-chip radio
frequency (RF) ICs employ the use of integrated inductors to perform a range
of functions. The inductors are formed on the silicon substrate which is
grounded. Typically, the inductors are formed on a dielectric layer formed
over the substrate. Inductor coils carrying varying current at high operating
frequencies generate magnetic field that penetrates into the substrate below.
The magnetic field induces an image current (eddy current) that penetrates
into the substrate and flows in the opposite direction as the coil current. The
eddy current generates its own field, which opposes the original magnetic
field of the inductor. This degrades the quality factor (Q) of the inductor.
Additionally, the electric potential difference between the inductor and the
grounded silicon substrate creates an electric field across the dielectric layer,
pointing towards the substrate. When the coil voltage changes, varying
current (displacement current) can flow through the insulating layer to the
substrate, causing undesirable power dissipation. [0003]It is therefore
desirable to increase quality factor (Q) and reduce power loss of inductors.
SUMMARY OF THE INVENTION [0004]It is an aim of embodiments of the
invention to provide an improved shield for an 
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[0006]      According to a first aspect of the present invention there is provided an integrated 

circuit structure comprising:  a substrate; a shield structure comprising a shield member and a 

ground strap formed on the substrate, wherein the shield member comprises a non-metallic 

portion, and the ground strap comprises a metallic portion. 

[0007]      According to a second aspect of the invention there is provided an integrated circuit 

structure comprising:  a substrate; and a shield member and a ground strap formed on the 

substrate, wherein the shield member comprises a plurality of conductive regions formed from a 

non-metallic material and arranged substantially to inhibit an inducement of eddy current in the 

shield member by a current in an inductor disposed adjacent to a  shield portion, and the ground 

strap comprises a metallic portion. 

[0008]      According to a third aspect of the invention there is provided a method of forming an 

integrated circuit structure comprising the steps of: providing a substrate; forming on said 

substrate a shield structure comprising a shield member and a ground strap, whereby the shield 

member comprises a non-metallic portion, and the ground strap comprises a metallic portion. 

[0009]      According to a fourth aspect of the invention there is provided a shield structure for 

an integrated circuit comprising: shield elements formed on a substrate wherein the shield 

elements comprise a first material.  The shield structure further comprises a shield strap coupled 

to the shield elements which comprises a second material wherein the second material comprises 

a metallic material and is different from the first material. 

[0010]      Some embodiments of the invention have the advantage that a shield structure may be 

provided having the benefit that a portion of the shield structure is metallic, and therefore of 

relatively high conductivity.  Such a shield structure may be provided without using one of the 

metallisation levels (e.g. metallisation level 1, M1) to form a portion of the shield structure in a 

region where said metallisation level might otherwise be used to form a portion of the inductor.   

integrated circuit. [0005]It is a further aim of embodiments of the present
invention to provide a fabrication method for an improved shield for an
integrated circuit.  [0006]According to a first aspect of the present invention
there is provided an integrated circuit structure comprising: a substrate; a
shield structure comprising a shield member and a ground strap formed on
the substrate, wherein the shield member comprises a non-metallic portion,
and the ground strap comprises a metallic portion. [0007]According to a
second aspect of the invention there is provided an integrated circuit
structure comprising: a substrate; and a shield member and a ground strap
formed on the substrate, wherein the shield member comprises a plurality of
conductive regions formed from a non-metallic material and arranged
substantially to inhibit an inducement of eddy current in the shield member by
a current in an inductor disposed adjacent to a shield portion, and the ground
strap comprises a metallic portion. [0008]According to a third aspect of the
invention there is provided a method of forming an integrated circuit structure
comprising the steps of: providing a substrate; forming on said substrate a
shield structure comprising a shield member and a ground strap, whereby the
shield member comprises a non-metallic portion, and the ground strap
comprises a metallic portion. [0009]According to a fourth aspect of the
invention there is provided a shield structure for an integrated circuit
comprising: shield elements formed on a substrate wherein the shield
elements comprise a first material. The shield structure further comprises a
shield strap coupled to the shield elements which comprises a second
material wherein the second material comprises a metallic material and is
different from the first material. 
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[0011]      For more mature technology nodes such as 0.25µm and 0.35µm, where the number of 

metal layers available for interconnection is limited, M1 is often used to form part of the 

interconnect structure of the inductor structure, rather than part of the shield structure.  

Embodiments of the invention are thereof of particular utility with such technology nodes.   

[0012]      Embodiments of the invention have the advantage that the conductivity of the 

structure is higher than a structure formed only from a non-metallic material.  Embodiments of 

the invention have the further advantage that the number of metallisation levels available for 

fabricating the inductor structure is not reduced by the fact that a part of the structure is formed 

from a metallic material.   

[0013]      In embodiments of the invention, a portion of the shield structure that is within the 

lateral confines of the inductor is formed from a non-metallic material.  Thus, in the case of a 

transformer structure in which the shield structure is formed in a plane generally parallel to a 

plane of the inductor, a portion of the shield structure that is within the radial boundary defined 

by the outer perimeter of the inductor (as viewed along an axis of the inductor normal to the 

plane of the inductor), is formed from a non-metallic material and not from a metallic material.  

This feature allows the inductor to be formed to comprise a portion of a metal layer that would 

otherwise be required to be used to form a portion of the shield structure. 

[0014]      In embodiments of the invention, a ground strap portion of the shield structure is 

provided outside the lateral confines of the inductor structure, around an outer edge of the shield 

structure.  The ground strap portion is formed from a metallic material.   

[0015]      In embodiments of the invention, a portion of the inductor and said ground strap 

portion of the shield structure may be formed from the same metal layer.  For example, metal 1 

(M1) can be used to form both a portion of the inductor (e.g., a portion of an inductor 

interconnect or inductor track) and at least a portion of the ground strap portion of the shield 

structure.   

[0010]Some embodiments of the invention have the advantage that a shield
structure may be provided having the benefit that a portion of the shield
structure is metallic, and therefore of relatively high conductivity. Such a
shield structure may be provided without using one of the metallisation levels
(e.g. metallisation level 1, M1) to form a portion of the shield structure in a
region where said metallisation level might otherwise be used to form a
portion of the inductor. [0011]For more mature technology nodes such as
0.25um and 0.35Pm, where the number of metal layers available for
interconnection is limited, M1 is often used to form part of the interconnect
structure of the inductor structure, rather than part of the shield structure.
Embodiments of the invention are thereof of particular utility with such
technology nodes. [0012]Embodiments of the invention have the advantage
that the conductivity of the structure is higher than a structure formed only
from a non-metallic material Embodiments of the invention have the further
advantage that the number of metallisation levels available for fabricating the
inductor structure is not reduced by the fact that a part of the structure is
formed from a metallic material. [0013]In embodiments of the invention, a
portion of the shield structure that is within the lateral confines of the inductor
is formed from a non-metallic material. Thus, in the case of a transformer
structure in which the shield structure is formed in a plane generally parallel
to a plane of the inductor, a portion of the shield structure that is within the
radial boundary defined by the outer perimeter of the inductor (as viewed
along an axis of the inductor normal to the plane of the inductor), is formed
from a non-metallic material and not from a metallic material. This feature
allows the inductor to be formed to comprise a portion of a metal layer that
would otherwise be required to be used to form a portion of the shield
structure. [0014]In embodiments of the invention, a ground strap portion of
the shield structure is provided outside the lateral confines of the inductor
structure, around an outer edge of the shield structure. The ground strap
portion is formed from a metallic material. [0015]In embodiments of the
invention, a portion of the inductor and said ground strap portion of the shield
structure may be formed from the same metal layer. For example, metal 1
(M1) can be used to form both a portion of the inductor (e.g., a portion of an
inductor interconnect or inductor track) and at least a portion of the ground
strap portion of the shield structure. 
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BRIEF DESCRIPTION OF DRAWINGS 

[0016]      Embodiments of the present invention will now be described hereinafter, by way of 

example only, with reference to the accompanying drawings, in which: 

[0017]      Fig. 1 is a schematic illustration of a shield structure according to one embodiment of 

the invention; 

[0018]      Fig. 2 is a graphical plot of quality factor Q as a function of frequency for an inductor 

formed on a silicon substrate (a) without a shield structure, (b) in accordance with one 

embodiment of the invention and (c) with a conventional shield structure; 

[0019]      Fig. 3 is a schematic illustration of a shield structure according to an embodiment of 

the invention; 

[0020]      Fig. 4 is a schematic illustration of a shield structure according to one embodiment of 

the invention; 

[0021]      Fig. 5 is a schematic illustration of a shield structure according to an embodiment of 

the invention; and 

[0022]      Fig. 6 shows a schematic illustration of a shield structure in accordance with an 

alternative embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0023]      The following embodiments are intended to illustrate the invention more fully 

without limiting their scope, since numerous modifications and variations will be apparent to 

those skilled in the art. 

[0024]      Fig. 1 shows a shield structure 100 according to one embodiment of the invention.  

The shield structure can be formed on, for example, a silicon oxide layer on a substrate of an 

integrated circuit (IC), such as an RF IC.  The substrate typically comprises a silicon substrate.  

Forming the ground shield on other types of substrates, such as gallium arsenide, silicon 

germanium, or any other suitable substrate or other types of ICs is also useful.  The shield 

BRIEF DESCRIPTION OF DRAWINGS [0016]Embodiments of the present
invention will now be described hereinafter, by way of example only, with
reference to the accompanying drawings, in which: [0017]Fig. 1 is a
schematic illustration of a shield structure according to one embodiment of
the invention; [0018]Fig. 2 is a graphical plot of quality factor Q as a function
of frequency for an inductor formed on a silicon substrate (a) without a shield
structure, (b) in accordance with one embodiment of the invention and (c)
with a conventional shield structure; [0019]Fig. 3 is a schematic illustration of
a shield structure according to an embodiment of the invention; [0020]Fig. 4
is a schematic illustration of a shield structure according to one embodiment
of the invention; 
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structure is located below an inductor 170.  Alternatively, the shield structure can be formed on 

the substrate, for example, near the interface of the silicon oxide layer.  The term “substrate” as 

used herein can refer to a substrate or to a substrate with layers formed thereon. 

[0025]      The shield structure shields circuit elements from electric fields generated by, for 

example, the inductor.  The inductor, in one embodiment, comprises an inductor axis.  The 

inductor member axis is arranged to be substantially normal to a plane of the shield and passing 

through a centre of the inductor.   

[0026]      In one embodiment, the shield structure comprises a surface area larger than an 

inductor 170.  Preferably, the surface area is sufficiently large to shield circuit elements from 

fringing electric fields of the inductor.  The distance which the shield extends beyond the 

inductor, for example, is about 10µm to about 55µm.  Preferably, the distance which extends 

beyond the inductor is about 35µm.  Other distances are also useful. 

[0027]      In accordance with one embodiment of the invention, the shield structure comprises a 

plurality of shield elements 110 separated by slots 111.  The shield elements serve as locally 

isolated conductive lines which are mutually grounded by a ground strap 140.  In one 

embodiment, the ground strap and the shield elements are disposed on different planes of the IC.  

For example, the ground strap is located on a metal layer above the shield elements.  To connect 

the ground strap and shield elements on the different levels, contacts can be provided.  The 

shield elements can also be patterned such that they are coupled on one side, for example, on the 

side where the ground strap is to be coupled by contacts.  

[0028]      In one embodiment, the shield elements comprise a first conductive material and the 

ground strap comprises a second conductive material.  The first conductive material comprises 

polysilicon.  Preferably, the first conductive material comprises doped salicided polysilicon.  

Other types of conductive materials are also useful.  The second conductive material comprises a 

metallic material.  Preferably, the second conductive material comprises a metallic material used 

[0021]Fig. 5 is a schematic illustration of a shield structure according to an
embodiment of the invention; and [0022]Fig. 6 shows a schematic illustration
of a shield structure in accordance with an alternative embodiment of the
invention. DETAILED DESCRIPTION OF THE INVENTION [0023]The
following embodiments are intended to illustrate the invention more fully
without limiting their scope, since numerous modifications and variations will
be apparent to those skilled in the art. [0024]Fig. 1 shows a shield structure
100 according to one embodiment of the invention. The shield structure can
be formed on, for example, a silicon oxide layer on a substrate of an
integrated circuit (IC), such as an RF IC. The substrate typically comprises a
silicon substrate. Forming the ground shield on other types of substrates,
such as gallium arsenide, silicon germanium, or any other suitable substrate
or other types of ICs is also useful. The shield structure is located below an
inductor 170. Alternatively, the shield structure can be formed on the
substrate, for example, near the interface of the silicon oxide layer. The term
"substrate" as used herein can refer to a substrate or to a substrate with
layers formed thereon. [0025]The shield structure shields circuit elements
from electric fields generated by, for example, the inductor. The inductor, in
one embodiment, comprises an inductor axis. The inductor member axis is
arranged to be substantially normal to a plane of the shield and passing
through a centre of the inductor. 
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in the first metal layer of the IC.  Typically, the second conductive material comprises copper.  

Other types of metallic materials are also useful.        

[0029]      The shield elements are arranged to reduce or prevent the flow of eddy currents 

induced by the inductor.  In one embodiment, the shield elements are arranged to be substantially 

perpendicular to the inductor’s coils or lines to reduce or prevent the flow of eddy currents 

induced by the inductor.  The slots separating the shield elements are preferably sufficiently 

narrow to reduce or prevent the penetration of electric field of the inductor to the substrate.  The 

shield elements are preferably sufficiently wide to reduce or prevent noise.  

[0030]      As shown, the shield structure comprises a rectangular shape with an octagonal 

shaped inductor.  Other types of inductor and shield structure shapes are also useful. The shield 

elements 110 can be in the form of strips of polysilicon and/or be configured to form four groups 

or members.  In one embodiment, the members are identical in shape.  Providing members which 

are not identical in shape is also useful.   The members, similar to the shield elements, are 

separated by gaps. 

[0031]      In one embodiment, the members comprise triangular shapes which, when arranged 

together, form a square.  For example, the members are in the form of generally isosceles 

triangles.  The members are also in the form of right-angled triangles.  The shield elements are 

configured to form comb-like members.  Shield elements 110 of each respective comb-like 

member 130 are oriented perpendicular to respective edges 121, 122, 123, 124 of the shield 

structure 100.  Such configuration produces conductive lines which are substantially parallel to 

the inductor.   

[0032]      Mutually confronting edges of adjacent comb-like members 130 are separated by a 

small gap of substantially the same width as the gap between adjacent shield elements 110 of 

each comb-like member 130.  In one embodiment, the width of the gap is about 0.5µm.  In 

[0026]In one embodiment, the shield structure comprises a surface area
larger than an inductor 170. Preferably, the surface area is sufficiently large
to shield circuit elements from fringing electric fields of the inductor. The
distance which the shield extends beyond the inductor, for example, is about
10um to about 55um. Preferably, the distance which extends beyond the
inductor is about 35um. Other distances are also useful. [0027]In accordance
with one embodiment of the invention, the shield structure comprises a
plurality of shield elements 110 separated by slots 111. The shield elements
serve as locally isolated conductive lines which are mutually grounded by a
ground strap 140. In one embodiment, the ground strap and the shield
elements are disposed on different planes of the IC. For example, the ground
strap is located on a metal layer above the shield elements. To connect the
ground strap and shield elements on the different levels, contacts can be
provided. The shield elements can also be patterned such that they are
coupled on one side, for example, on the side where the ground strap is to be
coupled by contacts. [0028]In one embodiment, the shield elements comprise
a first conductive material and the ground strap comprises a second
conductive material. The first conductive material comprises polysilicon.
Preferably, the first conductive material comprises doped salicided
polysilicon. Other types of conductive materials are also useful. The second
conductive material comprises a metallic material. Preferably, the second
conductive material comprises a metallic material used in the first metal layer
of the IC. Typically, the second conductive material comprises copper. Other
types of metallic materials are also useful. [0029]The shield elements are
arranged to reduce or prevent the flow of eddy currents induced by the
inductor. In one embodiment, the shield elements are arranged to be
substantially perpendicular to the inductor's coils or lines to reduce or prevent
the flow of eddy currents induced by the inductor. The slots separating the
shield elements are preferably sufficiently narrow to reduce or prevent the
penetration of electric field of the inductor to the substrate. The shield
elements are preferably sufficiently wide to reduce or prevent noise. [0030]As
shown, the shield structure comprises a rectangular shape with an octagonal
shaped inductor. Other types of inductor and shield structure shapes are also
useful. The shield elements 110 can be in the form of strips of polysilicon
and/or be configured to form four groups or members. In one embodiment,
the members are identical in shape. Providing members which are not
identical in shape is also useful. The members, similar to the shield elements,
are separated by gaps. [0031]In one embodiment, the members comprise
triangular shapes which, when arranged 
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alternative embodiments, the gap may be smaller or larger than 0.5µm.  In some embodiments of 

the invention, the gap is about 0.38µm. 

[0033]      In one embodiment of the invention, each comb-like member 130 has 16 shield 

elements 110 each of width about 25µm.  In some embodiments, the width of each shield 

element 110 is from about 6µm to about 25µm.  In some embodiments, the number of shield 

elements 110 in each comb-like member 130 is about 16 to about 25.  Other numbers of shield 

elements are also useful.  If the shield elements 110 are too narrow, a substantial amount of noise 

can be generated in the shield elements 110, which interferes with the field of the inductor.  

Consequently, limited enhancement of the Q value of the inductor is observed in the presence of 

the shield structure 100 when the shield elements 110 are too narrow.   

[0034]      Providing members with other shapes or other numbers of members to form other 

shaped shield structures is also useful.  The shapes and configuration of the shield elements can 

be selected to provide optimal performance for different types or shapes of inductors.  For 

example, as shown in Fig. 3, eight triangular shaped members are arranged to form an octagonal 

shaped or “radial” shield structure 300. The shield elements 310 of each respective member are 

oriented perpendicular to respective edges of the shield structure.   

[0035]      Referring back to Fig. 1, a ground strap 140 in accordance with one embodiment of 

the invention is provided around the periphery of the shield structure.  In one embodiment, the 

ground strap comprises at least one gap 145.  Providing a gap prevents closed-loop current 

formation within the ground strap 140.  As shown, the ground strap comprises first and second 

gaps, forming a pair of C-shaped strap portions 141, 142.  The strap portions 141, 142 are 

provided around respective halves of the outer periphery of the structure formed by the four 

comb-like members, i.e. along respective edges 121, 122, 123 and 124 of the shield structure 

100.  A gap 145 is provided between opposed ends of the strap portions 141, 142.  The strap 

together, form a square. For example, the members are in the form of
generally isosceles triangles. The members are also in the form of
right-angled triangles. The shield elements are configured to form comb-like
members. Shield elements 110 of each respective comb-like member 130
are oriented perpendicular to respective edges 121, 122, 123, 124 of the
shield structure 100. Such configuration produces conductive lines which are
substantially parallel to the inductor. [0032]Mutually confronting edges of
adjacent comb-like members 130 are separated by a small gap of
substantially the same width as the gap between adjacent shield elements
110 of each comb-like member 130. In one embodiment, the width of the gap
is about 0.5um. In  alternative embodiments, the gap may be smaller or
larger than 0.5um. In some embodiments of the invention, the gap is about
0.38um. [0033]In one embodiment of the invention, each comb-like member
130 has 16 shield elements 110 each of width about 25um. In some
embodiments, the width of each shield element 110 is from about 6um to
about 25um. In some embodiments, the number of shield elements 110 in
each comb-like member 130 is about 16 to about 25. Other numbers of shield
elements are also useful. If the shield elements 110 are too narrow a
substantial amount of noise can be generated in the shield elements 110,
which interferes with the field of the inductor. Consequently, limited
enhancement of the Q value of the inductor is observed in the presence of
the shield structure 100 when the shield elements 110 are too narrow.
[0034]Providing members with other shapes or other numbers of members to
form other shaped shield structures is also useful. The shapes and
configuration of the shield elements can be selected to provide optimal
performance for different types or shapes of inductors. For example, as
shown in Fig. 3, eight triangular shaped members are arranged to form an
octagonal shaped or "radial" shield structure 300. The shield elements 310 of
each respective member are oriented perpendicular to respective edges of
the shield structure. [0035]Referring back to Fig. 1, a ground strap 140 in
accordance with one embodiment of the invention is provided around the
periphery of the shield structure. In one embodiment, the ground strap
comprises at least one gap 145. Providing a gap prevents closed-loop current
formation within the ground strap 140. As shown, the ground strap comprises
first and second gaps, forming a pair of C-shaped strap portions 141, 142.
The strap portions 141, 142 are provided around respective halves of the
outer periphery of the structure formed by the four comb-like members, i.e.
along respective edges 121, 122, 123 and 124 of the shield structure 100. A
gap 145 is provided between opposed ends of the strap portions 141, 142.
The strap 
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portions 141, 142 are arranged such that each shield element 110 is connected to one of the strap 

portions 141, 142.  

[0036]      In some embodiments, only one gap 145 is provided in the ground strap 140.  In 

alternative embodiments, three gaps 145 are provided.  In further alternative embodiments, four 

gaps 145 are provided, one along each side 121, 122, 123, 124 of the comb-like members 130.  

In still further embodiments of the invention, a greater number of gaps 145 are provided. 

[0037]      Alternatively, the ground strap can be provided within the shield structure or in a 

combination of at the periphery of and within the ground shield.  The ground strap is configured 

to avoid closed-loop current formation within the shield structure or ground strap 140.   For 

example, the ground strap can be configured as an X shaped ground strap along the diagonals of 

the square shield structure.  To prevent closed loop current formation, one or more gaps can be 

provided at or near the intersection of the diagonal strips of the ground strap. 

[0038]      In one embodiment of the invention, one or more diffusion regions are provided in 

the substrate.  In one embodiment, a diffusion region mirroring the ground strap is provided in 

the substrate.  The ground strap is coupled to the diffusion region or regions by, for example, 

contacts.  The diffusion region or regions serve as a grounding point for the shield elements and 

the substrate underneath.  

[0039]      In one embodiment of the invention, the straps 141, 142 are arranged to be connected 

to ground, thereby to sink to ground a displacement current that is generated in the shield 

elements 110.  The displacement current is generated by the electric potential difference between 

the inductor and the ground shield.   

[0040]      In one embodiment, the shield elements 110 are formed from polysilicon strips.  In 

alternative embodiments, the shield elements 110 are formed from diffusion regions such as P+ 

or N+ regions in the substrate.   

portions 141, 142 are arranged such that each shield element 110 is
connected to one of the strap portions 141, 142. [0036]In some
embodiments, only one gap 145 is provided in the ground strap 140. In
alternative embodiments, three gaps 145 are provided. In further alternative
embodiments, four gaps 145 are provided, one along each side 121, 122,
123, 124 of the comb-like members 130. In still further embodiments of the
invention, a greater number of gaps 145 are provided. [0037]Alternatively, the
ground strap can be provided within the shield structure or in a combination
of at the periphery of and within the ground shield. The ground strap is
configured to avoid closed-loop current formation within the shield structure
or ground strap 140. For example, the ground strap can be configured as an
X shaped ground strap along the diagonals of the square shield structure. To
prevent closed loop current formation, one or more gaps can be provided at
or near the intersection of the diagonal strips of the ground strap. [0038]In
one embodiment of the invention, one or more diffusion regions are provided
in the substrate. In one embodiment, a diffusion region mirroring the ground
strap is provided in the substrate. The ground strap is coupled to the diffusion
region or regions by, for example, contacts. The diffusion region or regions
serve as a grounding point for the shield elements and the substrate
underneath. [0039]In one embodiment of the invention, the straps 141, 142
are arranged to be connected to ground, thereby to sink to ground a
displacement current that is generated in the shield elements 110. The
displacement current is generated by the electric potential difference between
the inductor and the ground shield. [0040]In one embodiment, the shield
elements 110 are formed from polysilicon strips. In alternative embodiments,
the shield elements 110 are formed from diffusion regions such as P+ or N+
regions in the substrate. 
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[0041]      In further embodiments, the shield is formed by both polysilicon strips as well as 

diffusion strips, in various percentages.  For example, as shown in Fig. 6, the shield structure 600 

includes first and second shield elements 610a-b.  The first shield elements are formed from the 

first material, such as polysilicon while the second shield elements are formed from a diffusion 

region in the substrate.  As such, the first and second shield elements are disposed on different 

planes or levels of the IC.  The shield elements can be staggered in the shield structure.  As 

shown, the second shield elements are provided at every three first shield elements.  Other 

configurations of shield elements are also useful.  Furthermore, the different members can be 

arranged differently, for example, need not be identical or have the same staggering 

arrangement.  As shown, no first shield elements are provided over the second shield elements.  

Providing first shield above one, some or all the second elements are also useful. 

[0042]      In some embodiments of the invention, the shield elements 110 are made of undoped 

high resistance polysilicon.  In some embodiments, the undoped high resistance polysilicon has a 

resistance that is sufficiently high to prevent displacement current flow in the shield.  In some 

preferred embodiments, the polysilicon has a resistance in the range of megaohms (MΩ).   

[0043]      Undoped high resistance polysilicon with a resistance in the range of MΩ has been 

found to prevent the flow of displacement current in the shield, whereas doped polysilicon, 

having a lower resistance, is sufficiently electrically conductive to sink away any displacement 

current via the conducting ground strap.   

[0044]      Inductors having shield structures formed from doped polysilicon, and inductors 

having shield structures formed from undoped high resistance polysilicon, are found to have 

higher Q values than inductors having shield structures formed from materials having values of 

resistivity intermediate between those of undoped high resistance polysilicon and doped 

polysilicon.   

[0041]In further embodiments, the shield is formed by both polysilicon strips
as well as diffusion strips, in various percentages. For example, as shown in
Fig. 6, the shield structure 600 includes first and second shield elements
610a-b. The first shield elements are formed from the first material, such as
polysilicon while the second shield elements are formed from a diffusion
region in the substrate. As such, the first and second shield elements are
disposed on different planes or levels of the IC. The shield elements can be
staggered in the shield structure. As shown, the second shield elements are
provided at every three first shield elements. Other configurations of shield
elements are also useful. Furthermore, the different members can be
arranged differently, for example, need not be identical or have the same
staggering arrangement. As shown, no first shield elements are provided
over the second shield elements. Providing first shield above one, some or all
the second elements are also useful. [0042]In some embodiments of the
invention, the shield elements 110 are made of undoped high resistance
polysilicon. In some embodiments, the undoped high resistance polysilicon
has a resistance that is sufficiently high to prevent displacement current flow
in the shield. In some preferred embodiments, the polysilicon has a
resistance in the range of megaohms (MQ).  [0043] Undoped high resistance
polysilicon with a resistance in the range of MQ has been found to prevent
the flow of displacement current in the shield, whereas doped polysilicon,
having a lower resistance, is sufficiently electrically conductive to sink away
any displacement current via the conducting ground strap. [0044]Inductors
having shield structures formed from doped polysilicon, and inductors having
shield structures formed from undoped high resistance polysilicon, are found
to have higher Q values than inductors having shield structures formed from
materials having values of resistivity intermediate between those of undoped
high resistance polysilicon and doped polysilicon.  [0045]For 0.13um
technology and 65nm technology nodes, the shield elements may be formed
from doped salicided polysilicon having sheet resistance in the range from
about 6 to about 8 Wsquare. Alternatively, doped unsalicided polysilicon may
be used. The sheet resistance of doped unsalicided polysilicon ranges from
about 75 to about 320 Wsquare.  [0046] In some embodiments, the shield
elements 110 are made of a combination of a diffusion region 111 and a
polysilicon region 112 (Fig. 5). In some embodiments, the diffusion region
111 is provided below the polysilicon region 112, with respect to a substrate 5
oriented as shown in Fig. 5. The diffusion region 111 and polysilicon region
112 can be formed by conventional semiconductor fabrication techniques. 
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[0045]      For 0.13µm technology and 65nm technology nodes, the shield elements may be 

formed from doped salicided polysilicon having sheet resistance in the range from about 6 to 

about 8 Ω/square.  Alternatively, doped unsalicided polysilicon may be used.  The sheet 

resistance of doped unsalicided polysilicon ranges from about 75 to about 320 Ω/square.   

[0046]      In some embodiments, the shield elements 110 are made of a combination of a 

diffusion region 111 and a polysilicon region 112 (Fig. 5).  In some embodiments, the diffusion 

region 111 is provided below the polysilicon region 112, with respect to a substrate 5 oriented as 

shown in Fig. 5.  The diffusion region 111 and polysilicon region 112 can be formed by 

conventional semiconductor fabrication techniques.   

[0047]      The relative volumes of the diffusion region 111 and polysilicon region 112 are 

substantially equal in some embodiments of the invention.  In alternative embodiments, the 

diffusion region 111 has a higher volume than the polysilicon region 112.  In further alternative 

embodiments, the diffusion region 111 has a lower volume than the polysilicon region 112.   It 

will be appreciated that in some embodiments, the shield elements 110 have a diffusion region 

111 only and no polysilicon region 112, whilst in other embodiments the shield elements 110 

have a polysilicon region 112 only and no diffusion region 111.   

[0048]      In some embodiments of the invention, electrical contact is provided between the 

ground strap (formed from the metal 1 (M1) layer) and both the diffusion region 111 and the 

polysilicon region 112 of the shield elements 110, in order to directly ground both of these 

regions and the substrate. 

[0049]      According to one embodiment of the invention, the ground straps 141, 142 are made 

of copper.  In alternative embodiments, the ground straps are made of aluminum.  In still further 

embodiments, the ground straps 141, 142 are made of a mixture of aluminum and copper.  In 

some embodiments, at least one ground strap 141, 142 is made of aluminum, and at least one 

ground strap 141, 142 is made of copper.  In further alternative embodiments, any other suitable 

[0047]The relative volumes of the diffusion region 111 and polysilicon region
112 are substantially equal in some embodiments of the invention. In
alternative embodiments, the diffusion region 111 has a higher volume than
the polysilicon region 112. In further alternative embodiments, the diffusion
region 111 has a lower volume than the polysilicon region 112. It will be
appreciated that in some embodiments, the shield elements 110 have a
diffusion region 111 only and no polysilicon region 112, whilst in other
embodiments the shield elements 110 have a polysilicon region 112 only and
no diffusion region 111. [0048]In some embodiments of the invention,
electrical contact is provided between the ground strap (formed from the
metal 1 (M1) layer) and both the diffusion region 111 and the polysilicon
region 112 of the shield elements 110, in order to directly ground both of
these regions and the substrate. [0049]According to one embodiment of the
invention, the ground straps 141, 142 are made of copper. In alternative
embodiments, the ground straps are made of aluminum. In still further
embodiments, the ground straps 141, 142 are made of a mixture of aluminum
and copper. In some embodiments, at least one ground strap 141, 142 is
made of aluminum, and at least one ground strap 141, 142 is made of
copper. In further alternative embodiments, any other suitable  metallic
material or combination thereof is used to form at least one of the ground
straps 141, 142. [0050]In order to avoid unwanted attenuation of the
magnetic field associated with the inductor, and hence the effective
inductance of the inductor, the thickness of the shield elements 110 should
be much less than the skin depth of the material used to form the shield
elements 110, at the required operational frequency of the inductor 100.
[0051]In embodiments of the invention, the thickness of the shield elements
is substantially thinner than the skin depth of the material from which the
shield elements 110 are made. 
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metallic material or combination thereof is used to form at least one of the ground straps 141, 

142.   

[0050]      In order to avoid unwanted attenuation of the magnetic field associated with the 

inductor, and hence the effective inductance of the inductor, the thickness of the shield elements 

110 should be much less than the skin depth of the material used to form the shield elements 110, 

at the required operational frequency of the inductor 100.   

[0051]      In embodiments of the invention, the thickness of the shield elements is substantially 

thinner than the skin depth of the material from which the shield elements 110 are made.   

[0052]      Salicided polysilicon is one of the preferred materials for forming the shield elements 

110 since the thickness of doped polysilicon is about half that of the thinnest metal layer that can 

be formed in standard CMOS metallisation processes. 

[0053]      For example, for 0.13µm technology, the first metal layer of the metallisation 

process, ‘metal 1’ (M1), has a thickness of 0.31µm, whilst the second layer of the metallisation 

process, ‘metal 2’ (M2) has a thickness of 0.42µm.  The polysilicon thickness, on the other hand, 

is about 0.16µm. 

[0054]      Examples of the dimensions of polysilicon and copper layers from which shield 

elements and a ground strap, respectively, have been fabricated in 0.13µm technology node are 

as follows.  For polysilicon at 10GHz, having a resistivity of 1.12 x 10-6 Ωm, the skin depth is 

about 5µm and the shield element thickness was fabricated to be about 0.16µm.  For copper at 

10GHz, having a resistivity of about 1.69 x 10
-8

 Ωm, the skin depth is around 0.65µm, and the 

ground strap 140 was fabricated to be about 0.31µm in thickness.   

[0055]      For polysilicon at 2.45GHz, having a resistivity of 1.12 x 10-6 Ωm, the skin depth is 

about 10.7µm and the shield element thickness was fabricated to be about 0.16µm.  For copper at 

2.45GHz, having a resistivity of about 1.69 x 10
-8

 Ωm, the skin depth is about 1.3µm, and the 

ground strap 140 was fabricated to be about 0.31µm in thickness.   

[0052]Salicided polysilicon is one of the preferred materials for forming the
shield elements 110 since the thickness of doped polysilicon is about half that
of the thinnest metal layer that can be formed in standard CMOS
metallisation processes. [0053]For example, for 0.13um technology, the first
metal layer of the metallisation process, 'metal I (M1), has a thickness of
0.31um, whilst the second layer of the metallisation process, 'metal 2' (M2)
has a thickness of 0.42um. The polysilicon thickness, on the other hand, is
about 0.16um. [0054]Examples of the dimensions of polysilicon and copper
layers from which shield elements and a ground strap, respectively, have
been fabricated in 0.13um technology node are as follows. For polysilicon at
lOGHz, having a resistivity of 1.12 x 106 52m, the skin depth is about 5um
and the shield element thickness was fabricated to be about 0.16um. For
copper at lOGHz, having a resistivity of about 1.69 x 108 52m, the skin depth
is around 0.65um, and the ground strap 140 was fabricated to be about 0.3
lum in thickness. [0055]For polysilicon at 2.45GHz, having a resistivity of 1.12
x 108 52m, the skin depth is about 10.7um and the shield element thickness
was fabricated to be about 0.16um. For copper at 2.45GHz, having a
resistivity of about 1.69 x 108 52m, the skin depth is about 1.3um, and the
ground strap 140 was fabricated to be about 0.3 lum in thickness.  [0056]The
skin depth of polysilicon at lOGHz is about Sum; in this case, the typical
thickness of the shield was fabricated to be around 0.16um. [0057]A further
advantage of the use of a non-metallic material for the formation of the 
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[0056]      The skin depth of polysilicon at 10GHz is about 5µm; in this case, the typical 

thickness of the shield was fabricated to be around 0.16µm.   

[0057]      A further advantage of the use of a non-metallic material for the formation of the 

shield strips 110 is that the first metal layer of the metallisation process (‘metal 1’) can be used 

to form the inductor coil (for example, for the formation of a stacked transformer).  In some 

embodiments, a stacked transformer may require the use of all the metal layers starting from the 

lowest metal layer (metal 1) for its fabrication.   

[0058]      The first metal layer can, in addition, be used to form the ground strap 140 in the case 

of shield structures 100 according to one embodiment of the invention.  This is at least in part 

because the ground strap 140 fringes the periphery of the shield structure and does not underlie 

any portion of the inductor 170.  Therefore, the same metal layer can be used to form a portion of 

an inductor 170 of a transformer structure, in addition to being used to form the ground strap 140 

of a shield structure 100. 

[0059]      The use of a metal layer to form the ground strap 140 has the advantage that 

improved grounding of the shield structure 100 may be conveniently provided.  This is at least 

partly due to the fact that the resistivity of metals is generally about 100 times smaller than the 

resistivity of salicided polysilicon.   

[0060]      It is important that sufficient and relatively even grounding of all the shield elements 

110 is provided.  In some embodiments of the invention, the ground strap 140 is longer than the 

shield elements 110.  Therefore forming the ground strap 140 from a material having much 

lower resistivity than the material from which the shield elements 110 are formed has the 

advantage of ensuring that currents induced in the shield elements 110 are conducted to ground 

in an efficient manner.   

[0061]      The shield elements 110 are formed so that the shield elements are generally at an 

angle of at least 30˚ to portions of an inductor coil formed directly above respective strips.   

shield strips 110 is that the first metal layer of the metallisation process
(Metal 1') can be used to form the inductor coil (for example, for the formation
of a stacked transformer). In some embodiments, a stacked transformer may
require the use of all the metal layers starting from the lowest metal layer
(metal 1) for its fabrication. [0058]The first metal layer can, in addition, be
used to form the ground strap 140 in the case of shield structures 100
according to one embodiment of the invention. This is at least in part because
the ground strap 140 fringes the periphery of the shield structure and does
not underlie any portion of the inductor 170. Therefore, the same metal layer
can be used to form a portion of an inductor 170 of a transformer structure, in
addition to being used to form the ground strap 140 of a shield structure 100.
[0059]The use of a metal layer to form the ground strap 140 has the
advantage that improved grounding of the shield structure 100 may be
conveniently provided. This is at least partly due to the fact that the resistivity
of metals is generally about 100 times smaller than the resistivity of salicided
polysilicon. [0060]It is important that sufficient and relatively even grounding
of all the shield elements 110 is provided. In some embodiments of the
invention, the ground strap 140 is longer than the shield elements 110.
Therefore forming the ground strap 140 from a material having much lower
resistivity than the material from which the shield elements 110 are formed
has the advantage of ensuring that currents induced in the shield elements
110 are conducted to ground in an efficient manner. [0061]The shield
elements 110 are formed so that the shield elements are generally at an
angle of at least 30 to portions of an inductor coil formed directly above
respective strips. [0062]The geometry of Fig. 1 can be seen to provide this
effect. For example, in the case of shield strips 111, 112, 113 and 114, it can
be seen that these strips are at generally 45 to the portion 172 of inductor
170 overlying these strips. Similarly, it can be seen that shield strips 115, 116
and 117 are generally perpendicular to the portion 173 of inductor 170
overlying these strips. [0063]Fig. 4 shows an inductor structure 175 formed
on a shield structure 100 according to 
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[0062]      The geometry of Fig. 1 can be seen to provide this effect.  For example, in the case of 

shield strips 111, 112, 113 and 114, it can be seen that these strips are at generally 45˚ to the 

portion 172 of inductor 170 overlying these strips.  Similarly, it can be seen that shield strips 

115, 116 and 117 are generally perpendicular to the portion 173 of inductor 170 overlying these 

strips.   

[0063]      Fig. 4 shows an inductor structure 175 formed on a shield structure 100 according to 

one embodiment of the invention.  According to one embodiment of the invention, the shield 

structure 100 extends laterally beyond an outer periphery of the inductor 175.  Inductor 175 has 

inductor leads 177 at opposed ends of the inductor which extend from the inductor towards an 

edge 122 of the shield structure 100.  A length B of the inductor leads (Fig. 4) according to one 

embodiment of the invention is about 15µm.  A length A of the distance between a periphery 176 

of the inductor 175 and outer edges of the shield structure 121, 123, 124 is about 55µm.   

[0064]      The length B is known as the inductor lead length.  Changing B affects the inductance 

value and hence the self-resonant frequency of the inductor 175.   

[0065]      In alternative embodiments of the invention, the length B of the inductor leads 177 is 

at least 5µm.  In some embodiments, B is from about 15µm to about 55µm.  In further 

embodiments of the invention, B is about 35µm.   

[0066]      In some embodiments of the invention, the length A is at least 5µm.  In some 

embodiments, A is from about 15µm to about 55µm.  In further embodiments of the invention, A 

is about 35µm.   

[0067]      The larger the values of A and B, the larger the area of the silicon substrate occupied 

by the shield structure 100.  Therefore, in some embodiments of the invention, the values of A 

and B are adjusted in order to reduce the amount of substrate area occupied by the shield 

structure without overly compromising the value of Q of the inductor.  In an embodiment of the 

invention, the shield structure has a value of A and B of about 35µm.   

one embodiment of the invention. According to one embodiment of the
invention, the shield structure 100 extends laterally beyond an outer
periphery of the inductor 175. Inductor 175 has inductor leads 177 at
opposed ends of the inductor which extend from the inductor towards an
edge 122 of the shield structure 100. A length B of the inductor leads (Fig. 4)
according to one embodiment of the invention is about 15jim. A length A of
the distance between a periphery 176 of the inductor 175 and outer edges of
the shield structure 121, 123, 124 is about 55jim. [0064]The length B is
known as the inductor lead length. Changing B affects the inductance value
and hence the self-resonant frequency of the inductor 175. [0065]In
alternative embodiments of the invention, the length B of the inductor leads
177 is at least 5jim. In some embodiments, B is from about 15jim to about
55jim. In further embodiments of the invention, B is about 35jim. [0066]In
some embodiments of the invention, the length A is at least 5jim. In some
embodiments, A is from about 15jim to about 55jim. In further embodiments
of the invention, A is about 35jim. [0067]The larger the values of A and B, the
larger the area of the silicon substrate occupied by the shield structure 100.
Therefore, in some embodiments of the invention, the values of A and B are
adjusted in order to reduce the amount of substrate area occupied by the
shield structure without overly compromising the value of Q of the inductor. In
an embodiment of the invention, the shield structure has a value of A and B
of about 35jim. [0068]According to one embodiment of the invention, the
shield structure 100 is of a generally square shape. In alternative
embodiments of the invention, the shield structure may be of rectangular,
circular, or elliptical shape. In still further embodiments, the shield structure
may be polygonal in shape. For example, it may have 3 sides, 4 sides, 5
sides, 6 sides, 7 sides, 8 sides, or a greater number of sides. [0069]An
inductor according to one embodiment of the invention is of generally
hexagonal 
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[0068]      According to one embodiment of the invention, the shield structure 100 is of a 

generally square shape.  In alternative embodiments of the invention, the shield structure may be 

of rectangular, circular, or elliptical shape.  In still further embodiments, the shield structure may 

be polygonal in shape.  For example, it may have 3 sides, 4 sides, 5 sides, 6 sides, 7 sides, 8 

sides, or a greater number of sides.   

[0069]      An inductor according to one embodiment of the invention is of generally hexagonal 

shape.  It will be appreciated that the inductor may be formed to have any suitable number of 

sides, such as 3 sides, 4 sides, 5 sides, 7 sides, 8 sides or any other suitable number.  In some 

embodiments of the invention, the inductor is of generally circular shape.   

[0070]      Furthermore, an inductor according to the first embodiment is of generally spiral 

shape.  In other words, successive turns of the structure are of decreasing diameter.   

[0071]      It will be appreciated that in some embodiments of the invention, each turn of the 

inductor is of substantially the same diameter, successive turns being displaced with respect to 

one another along a direction normal to the plane of the shield structure.  In other words, the 

inductor may be of a generally helical construction, being formed in a ‘stacked’ configuration.   

[0072]      It will further be appreciated that in some embodiments of the invention, the shield 

structure is fabricated above the inductor, in addition to or instead of below the inductor.   

[0073]      Throughout the description and claims of this specification, the words “comprise” and 

“contain” and variations of the words, for example “comprising” and “comprises”, means 

“including but not limited to”, and is not intended to (and does not) exclude other moieties, 

additives, components, integers or steps. 

[0074]      Throughout the description and claims of this specification, the singular encompasses 

the plural unless the context otherwise requires.  In particular, where the indefinite article is 

used, the specification is to be understood as contemplating plurality as well as singularity, 

unless the context requires otherwise. 

shape. It will be appreciated that the inductor may be formed to have any
suitable number of sides, such as 3 sides, 4 sides, 5 sides, 7 sides, 8 sides
or any other suitable number. In some embodiments of the invention, the
inductor is of generally circular shape. [0070]Furthermore, an inductor
according to the first embodiment is of generally spiral shape. In other words,
successive turns of the structure are of decreasing diameter. [0071]It will be
appreciated that in some embodiments of the invention, each turn of the
inductor is of substantially the same diameter, successive turns being
displaced with respect to one another along a direction normal to the plane of
the shield structure. In other words, the inductor may be of a generally helical
construction, being formed in a 'stacked' configuration. [0072]It will further be
appreciated that in some embodiments of the invention, the shield structure is
fabricated above the inductor, in addition to or instead of below the inductor.
[0073]Throughout the description and claims of this specification, the words
comprise" and "contain" and variations of the words, for example
"comprising" and "comprises", means "including but not limited to", and is not
intended to (and does not) exclude other moieties, additives, components,
integers or steps. [0074]Throughout the description and claims of this
specification, the singular encompasses the plural unless the context
otherwise requires. In particular, where the indefinite article is used, the
specification is to be understood as contemplating plurality as well as
singularity, unless the context requires otherwise.  
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[0075]      Features, integers, characteristics, compounds, chemical moieties or groups described 

in conjunction with a particular aspect, embodiment or example of the invention are to be 

understood to be applicable to any other aspect, embodiment or example described herein unless 

incompatible therewith. 

[0075]Features, integers, characteristics, compounds, chemical moieties or
groups described in conjunction with a particular aspect, embodiment or
example of the invention are to be understood to be applicable to any other
aspect, embodiment or example described herein unless incompatible
therewith.  What is claimed is: CLAIMS  1. An integrated circuit structure
comprising: a substrate; and       a shield structure comprising a shield
member and a ground strap formed on the substrate,       wherein the shield
member comprises a non-metallic portion, and the ground strap comprises a
metallic portion.  2. A structure as claimed in claim 1 wherein the shield
member comprises at least one conductive region.  3. A structure as claimed
in claim 2 wherein said at least one conductive region is arranged
substantially to inhibit an inducement of eddy current in the shield structure
by a current in an inductor associated with the shield structure.  4. A structure
as claimed in claim 3 wherein said at least one conductive region comprises
a comb pattern of a plurality of conductive line elements. 
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What is claimed is: 

CLAIMS 

1. An integrated circuit structure comprising: 

 a substrate; and 

a shield structure comprising a shield member and a ground strap formed on the 

substrate,  

wherein the shield member comprises a non-metallic portion, and the ground strap 

comprises a metallic portion. 

 

2. A structure as claimed in claim 1 wherein the shield member comprises at least one 

conductive region. 

 

3. A structure as claimed in claim 2 wherein said at least one conductive region is arranged 

substantially to inhibit an inducement of eddy current in the shield structure by a current in an 

inductor associated with the shield structure.  

 

4. A structure as claimed in claim 3 wherein said at least one conductive region comprises a 

comb pattern of a plurality of conductive line elements. 

 

5. A structure as claimed in claim 3 wherein the inductor has an inductor axis, the inductor 

axis being arranged to be substantially normal to a plane of the shield structure, the inductor axis 

passing through a centre of the inductor. 

 

6 A structure as claimed in claim 5 wherein the at least one conductive region is oriented at 

an angle of at least substantially 30° to corresponding conductive track portions of the inductor, 

5. A structure as claimed in claim 3 wherein the inductor has an inductor axis,
the inductor axis being arranged to be substantially normal to a plane of the
shield structure, the inductor axis passing through a centre of the inductor. 6A
structure as claimed in claim 5 wherein the at least one conductive region is
oriented at an angle of at least substantially 30 to corresponding conductive
track portions of the inductor, said corresponding conductive track portions
being located directly above or below the at least one conductive region with
respect to a direction parallel to the inductor axis.  7. A structure as claimed
in claim 5 wherein said at least one conductive region is arranged not to pass
through said inductor axis.  8. A structure as claimed in claim 1 wherein the
shield member and ground strap are formed in the substrate.  9. A structure
as claimed in claim 1 wherein the substrate comprises a dielectric material.
10. A structure as claimed in claim 1 wherein the shield member comprises
doped polysilicon, undoped high resistivity polysilicon, or salicided doped
polysilicon.  11. A structure as claimed in claim 1 wherein the shield member
comprises at least one diffusion region in the substrate, or at least one
polysilicon region or a combination thereof  12. A structure as claimed in
claim 1 wherein the shield structure extends from an inductor axis beyond a
periphery of an inductor.  13. An integrated circuit structure comprising: a
substrate; and 
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said corresponding conductive track portions being located directly above or below the at least 

one conductive region with respect to a direction parallel to the inductor axis.   

 

7. A structure as claimed in claim 5 wherein said at least one conductive region is arranged 

not to pass through said inductor axis.   

 

8. A structure as claimed in claim 1 wherein the shield member and ground strap are formed 

in the substrate. 

 

9. A structure as claimed in claim 1 wherein the substrate comprises a dielectric material. 

 

10. A structure as claimed in claim 1 wherein the shield member comprises doped 

polysilicon, undoped high resistivity polysilicon, or salicided doped polysilicon. 

 

11. A structure as claimed in claim 1 wherein the shield member comprises at least one 

diffusion region in the substrate, or at least one polysilicon region or a combination thereof 

 

12. A structure as claimed in claim 1 wherein the shield structure extends from an inductor 

axis beyond a periphery of an inductor.   

 

13. An integrated circuit structure comprising: 

 a substrate; and 

a shield member and a ground strap formed on the substrate,  

wherein the shield member comprises a plurality of conductive regions formed from a 

non-metallic material and arranged substantially to inhibit an inducement of eddy current in the 

a shield member and a ground strap formed on the substrate,       wherein the
shield member comprises a plurality of conductive regions formed from a
non-metallic material and arranged substantially to inhibit an inducement of
eddy current in the shield member by a current in an inductor disposed
adjacent to a shield portion, and the ground strap comprises a metallic
portion.  14. An integrated circuit structure comprising: a substrate; shield
elements formed on the substrate, the shield elements comprise a first
material; and       a shield strap coupled to the shield elements, the shield
strap comprises a second material, wherein the second material comprises a
metallic material and is different from the first material.  15. The structure of
claim 14 wherein the first material comprises undoped polysilicon, doped
polysilicon or salicided doped polysilicon and the second material comprises
aluminum or copper.  16. The structure as claimed in claim 1 wherein the
ground strap is disposed around a periphery of the shield structure.  17. The
structure as claimed in claim 1 wherein:       the shield member comprises
first and second shield elements comprising different materials, and the
second shield elements comprising doped diffusion regions. 
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shield member by a current in an inductor disposed adjacent to a shield portion, and the ground 

strap comprises a metallic portion. 

 

 

14. An integrated circuit structure comprising: 

 a substrate;  

shield elements formed on the substrate, the shield elements comprise a first material; 

and 

 a shield strap coupled to the shield elements, the shield strap comprises a second 

material, wherein the second material comprises a metallic material and is different from the first 

material. 

 

15. The structure of claim 14 wherein the first material comprises undoped polysilicon, 

doped polysilicon or salicided doped polysilicon and the second material comprises aluminum or 

copper. 

 

16. The structure as claimed in claim 1 wherein the ground strap is disposed around a 

periphery of the shield structure. 

 

17. The structure as claimed in claim 1 wherein:  

the shield member comprises first and second shield elements comprising different 

materials, and the second shield elements comprising doped diffusion regions. 

 

18. The structure as claimed in claim 17 wherein the first and second shield elements are 

arranged in vertical overlap. 

18. The structure as claimed in claim 17 wherein the first and second shield
elements are arranged in vertical overlap.   19. The structure as claimed in
claim 1 wherein:        the shield member comprises first and second shield
elements, the first shield elements comprising undoped polysilicon, doped
polysilicon or salicided doped polysilicon and the second shield elements
comprising doped diffusion regions.  20. The structure as claimed in claim 1
wherein the shield member comprises polysilicon haying a resistance in the
range of megaohms.  21. The structure as claimed in claim 1 further
comprising an inductor with an operational frequency and wherein at least a
portion of the shield member has a thickness less than the skin depth of the
portion of the shield member at the operational frequency. 
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19. The structure as claimed in claim 1 wherein:  

the shield member comprises first and second shield elements, the first shield elements 

comprising undoped polysilicon, doped polysilicon or salicided doped polysilicon and the 

second shield elements comprising doped diffusion regions. 

 

20. The structure as claimed in claim 1 wherein the shield member comprises polysilicon 

having a resistance in the range of megaohms. 

 

21. The structure as claimed in claim 1 further comprising an inductor with an operational 

frequency and wherein at least a portion of the shield member has a thickness less than the skin 

depth of the portion of the shield member at the operational frequency. 

 
 

 


