METHOD OF FABRICATION m; INTEGRATED CIRCUIT CROSS-REFERENCE TO RELATED
APPLICATION [00011This application is a divisional application which claims benefit of copending
-U.S. pa tenon Ser. No. 11/832,642, filed on August 1, 2007. All disclosures are incorporated herewith
by reference. HELD OF TINVENTION [00021The present invention relates to an integrated circuit.
More particularly, the invention relates to shield structures employed in integrated circuits.
BACKGROUND OE THE INVENTION [00031Integrated circuits (its), such as on-chip radio frequency
(RE) 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 substidteT HAIDDGT FEABRGAYIMYN/AYi g TELGERAT &N OIRGpHTating frequencies
generate magnetic field that penetrates into the substrate below. The magnetic field induces an image
cuirent (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 oigoses the orgiginal magnetic field of the

inductor. This degrades the qG&iﬂ;?%éi:‘?@ﬁ&?}“&f‘%ﬂq EIR QitBH THRE electric potential

difference b B\ﬁ’ n the inlqluctor ?nq. the gro nde ﬁilicop sybstr??te creates.an <f=,lec}ric f%ﬁ across the
. . .. 1S a ation 1Sa divisi al a 1ca1nw1chc 1msbenelt0.co
dielectric Iaﬁer, pointing towards the substrate. When the coil vo age cahanges, varylngp T ent

(displacement ugienl) camdavntiush the nsuiatinglayes QR sbsifste. Sausing: upcesiable p
dissipation. [00041lt is therefore desirable to increase quality factor (Q) anand reduce power loss of
incorporated herewith by reference.
FIELD OF THE INVENTION
[0002] The present invention relates to an integrated circuit. More particularly, the
invention relates to shield structures employed in integrated circuits.
BACKGROUND OF THE INVENTION
[0003] 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.
[0004] It is therefore desirable to increase quality factor (Q) and reduce power loss of

inductors.



inductors. SUMMARY OF TULE INVENTION It is an aim of embodiments of the invention to
provide an improved shield for an integrated circuit. 1000611t is a further aim of embodiments of the
present invention to provide a fabrication method for an improved shield for integrated circuit.
[0007]According to a first aspect of the present invenuon there is provide( circuit structure comprising:
a substrate; a shield structure co prising 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. [0008]According to a secoidegpsciraktihevpyantion there is provided an integrated
circuit structure comprising: a substrate; and a shield member and a ground strap formed on the
substrate, wh@@h the sHigkchmembeecboiprisesd flunalitytioh copauttive iegionsdoiividddram a
non-metallic material and arranged substantially to inhibit an inducement of eddy cuiTent in the shield
member by an&geess ¢rar-inductor disposed adacent to a shield portion, and the ground strap
comprises a metallic portion. [0009f}&AccordinEg to a third aspect of the invention there is provided a

method of A% an intdgiatda BiFedic 4ituSfuF BB In g tHRS SRS - PYSHATh P R AKf dfte;

forming on sP'&'%%Posrlt%éﬁlgd%}%lrgismt[';lrjc?\;éjcliehclzgd rising a sktléglgrrcrl]l%mber and a ground strap, whereby

. t : . :
the shield member comprises a non-meta fic portléﬁ?énég[ﬁe ground strap comprises a metallic portion.

1'90101ACC%96699ifth aﬁE@&tdgfgtnﬁai RY& q%wtt% ﬁé%@%’iﬁ@é%@oﬁ*ﬁfﬁl‘é ﬁtf)%l}éfe% 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.

[0008] 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.

[0009] 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.
[0010] 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.



for an egrated 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. | 00111Some 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 conductEvEty. Such a shield structure may be

provided withgut ysing oReRf theysaatrllisationdevelsds hmetalisationadeveld Mitaderm.aportion of
the shield structure in a region where said metallisation level might otherwise be used to form a portion

of the inductoiy]60 pt2dided hmoretmatukeit@ch n@lagymades sudh as@y2bk ninadind 0d 3sdefyr¥Vhere the
number of metal layers available for interconnection is limited, Ml is often used to form part of the
interconnecto$tieletirdy o theardhgtiton stbuekurehiridhrehianroag hieddiderlicithent EvmsouineéHts of the

invention are thereof of particular utility with such technology nodes. [0013] Embodiments of the
invention halls e SEvHRIAHA e tHE BB TRy oY hb S e B9 HigHAPHA  SSEAT @ Brmed

only from a non-metallic m(fjlteriqi. I'lrith?dititentﬁ o{ the inventiog ha}ve the fL{rther dvagltatge that the
I'C%l(fflw 1 ﬁal etallis I%Ir eye %Il]ﬁ '[OPCI'W%%C be used to 01{ma ortion of the induc Cf
number of metallisation levels available for fabricating the inductor structure is not reduced by the fact

that a part ofghgyptructurg s fasmed frpm @ metlicinrtedah [Q0hAb{nemhogiments pidaeavention, a

portion of the shield structure that is within the lateral confines of the inductor is formed from a
non-metallicinateriaf. nldisaipthe GREE 0bdtrabsiosoien stinuaitee MmIWhigbntbhe shigishstpugtore is
formed in a plane generally parallel to a plane of the inductor, a portion of the shield structure that is
within the ratialibewedeeyt defined: by tthe outertpesimetee.ofathe ifducpert (als thiewed alksngtam. axis of
the inductor normal to the plane of the inductor). is formed from a non-metallic material and not from a
metallic matEfffIC At atihe BNBWSHE fhefsetor fHear Bl Eomptiseapesiondst-a metal layer

that would otherwise be uired to be_used to form a portion of the shield structure, .
(0015 JembotiaNts of thE TGRSR, & g R0 A i TSIt Lt LIPS BV ik outsice

b e ol e LR S T o

the inductor @pd Sl ANE S aPrther 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.
[0014] 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.
[0015] 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.
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portion of the shield structure may be formed from the same metal layer. For example metal (M1.) can
be used to form both a portion of the induct(e.g., a portion of an inductor interconnect or induct. .k) and
at least a portion of the ground strap portion of the shield structure. F DESCRIPTION OF DRAWINGS
[00171Embodiments of the present invention will now be described hereinafter, by way of example
only, with reference to the accompanying drawings, in which: [00181Fig. | is a schematic illustration of
a shield structure according to one embodiment of the invention; [0019]Fig. 2 is a graphical plot

offactor Q ageafignction af fremuensnfosandndustonfarpgchan silicamsubstiate a)witheyt-a shield
structure, (b) in accordance with one embodiment of thetion and (c) with a conventional shield
structure; [0Q20]brigf 3nis shischematic ihagtvationed & shidld siruoiwrel dgeordingeta@plemaoadiment
(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.
BRIEF DESCRIPTION OF DRAWINGS
[0017] Embodiments of the present invention will now be described hereinafter, by way
of example only, with reference to the accompanying drawings, in which:
[0018] Fig. 1 is a schematic illustration of a shield structure according to one
embodiment of the invention;
[0019] 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;
[0020] Fig. 3 is a schematic illustration of a shield structure according to an embodiment
of the invention;
[0021] Fig. 4 is a schematic illustration of a shield structure according to one
embodiment of the invention;
[0022] Fig. 5 is a schematic illustration of a shield structure according to an embodiment
of the invention; and
[0023] Fig. 6 shows a schematic illustration of a shield structure in accordance with an
alternative embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION
[0024] 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.



of the invention; 100211Fig. 4 is a schematic illustration of a shield structure according to one
embodiment of the invention; [0022]Fig. 5 is a schematic illustration of a shield structure according to
an embod of the invention; and [0023]6 shows schematicstr -i of a shield structure in accordance w
alternative embodiment of the invention. DETAILED DESCRIPTION OF THE INVENTION [0024]The
following embodiments are intended to illustrate the invention more fully without limiting their scope,
since numerous modifications and variations will be apparent those skilled in the art. The shield

structure cangggsformed e, fogR¥aM Pl AsaHiGaR o¥ide Jayeron snsLhdikatest sniategeated. circuit
(IC), such as .ffit. IC. The substrate typically comprises a silicon substrate. Forming the ground shield

on other typ&aofistildstiates,e suahascgalilnm, aisenidepisilic oiti garmaia wime, @r anybether guitable
substrate or other types of s is also useful. The shield structure is located below an inductor 170,
Alternativelyinthershiettiattutureichnoe BFed dhethidsiitstiatealin cexanptel neermthebitivieface of

the silicon oxide layer the term "substrate” as used herein can refer to a substrate or to a substrate
with [avers r}gﬁ%égﬁground 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.

[0026] 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.

[0027] 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.

[0028] 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.
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100261The 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 centru of the
inductor. [0027]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 10gfpotmpbout Saaime BrefRiakly, thedisianeawhichsxtiendsiReyonadhe: industarisiabout
35p.m. Other distances are also useful. 100281In accordance with one embodiment of the invention,
the shield structgrenconpiisesmapplalitys@bshielchaleinenis:.tilidl sepacates by slotsThershield
elements serve as locally isolated conductive .lines which are mutually grounded by a ground strap
140 hi one etabotintepeltHbBcgrourtesirapyantethiess tialduelemartis zie Wispossdioncdiffeliedeplanes of
the IC. For example, the ground strap is located on a metal IaYer above the shield elements. To
connect the BIBEHEGra PRt %@I@E@%ﬁévﬁmgﬁ}ﬁé’férﬂ fevBtE Lot AR EPIEEHIEd. shield
elements capna}IGSro be lgatterned Slgﬁp H} tthﬁy}ggcfirscalgp%gld on one side, for ex%n%.]fﬁtle on the side

a al co r1SeS 4 met cria ond conductive,.mater, COMpIis a
where the ground strappls to be coupled by conta 5911n one embodiment. the shield elements

comprise a first.eanduilyg materialiang Ihe.graund SERREOPIises @ secard LORdustyg.material.
The first conductive material comprises polysilicon. Preferably, the first conductive material comprises

doped salicideg:palysiisasns Cihes: typas:of senduciivadnakerigls.arelalseetgeful. The second
conductive material comprises a metallic material. Preferably, the second conductive material
comprises alfi¥étllic maténiatlsed) iretivetirst metagddyerafudreot@QrFypictdityfltveseddndwonductive
material comprises copper. Other types of metallic materials are also useful. shield elements
are arranged'@'fedibedergrsinttne b ot Bgay Bartrissmesd sy rasntadorH paarally

embodiment, the shield elements are arranged to be substantially perpendijcular to the inductor's coils
or lines to relTiEL S HFsVRHPinE Hol or ity EUENES TRaticed KL MG The Slofd'SeHarating

the shield elgments @re.Rraferaply %‘H(Ii%i‘é{ét_'é’el‘ga%[ﬁ%‘é’ iR.reduge. RERISVERL 1he penetiglion. gf electric

field of the inductor t0 the substrate. The shield elements are preferably sufficiently wide to reduce or
prevent NOISgarrow 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.

[0031] 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.

[0032] 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



110031]As shown, the shield sttucture 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 metribers. In one
embodiment,the metribers are identical in shape. Providing metribers which are not identical in shape
is also useful. The members, similar to the shield elements, are separated by gaps. [0032]In one
embodiment, the members comprise triangular shapes which,when arranged together, form a square.

For example;riar mambers aue indhe darm afgangraliy-isosseies: ianglesnlhe Mmemhersang also in

the form of right-angled triangles The shield elements are configured to formcomb-like members.
Shield elementsl 10 okeathtrespective comb-like meniber 130 are orlL.nted perpendicular to
respective edges 121, 122, 123, 124 of the shield structure 100. Such configuration produces

conductive |i¥¥833hhich ardwidbtannnytiparedies 1of gseaimouctob- (o3 Metualy Bontromisngedges of
4acent comb-like members 30 are separated bc}/ a small gqf:g of substantially the same width as the gap
]

between adjacBRt st S1EHEHNM 115 StRaMEbMBAREIShSET A4treH ShdbrmssdimElit othe width
of the gap is about 0.5pm. In alterngtive embodiments, the gap may. be smaller or r than 0.5p.m.
each com 5%}3tﬁlen?ber rl]% q[ one emrbno gneﬁ%,oﬁé%%%c}:tﬂ f)é %r ﬁlﬁ 1S aboukaﬁ%e ap

. 1.
In some enibodiments e invention, the gap Is abou oné embodiment of the

inven-o h-ieniker 430 bas do shield elemenisd 4Q:a8ch ef-yidinAbeHh2 3R Bl enE.cmogdiments,

the width of each shield element 110 is from about 6prn to about 251im. In some embodiments, the
number of shieldel@ments idiinweach ssmeniber 130 is about 16 to about 25. Other nunibers of shield
elements are also useful. If the shield elements 110 are too narrow, a substantial amount of noise can
be generate®i34he shielth @lenrerrisiii@y whith imterferesavitiydmé-fietdnohthe indfulterl (Corgéquently,
limited enhancement of the Q value of the inductor is observed in the presence of the shield structure

100 when the/&Friald bleraeit<t 1008reb68t iakbw. foossiPrathetigcHenitsersdWhtlofieh shises or
other numbers of members to form other shaped. shield sttuctures is also useful. The shapes and
coniguration B b Ll EiErEie e Catbe o BroUie-GRUHHABerrAFUE 11 afient types
or shapes OfeH@ﬁiBS&OﬁoEr%e?c’ﬁlaéa%@n@rﬁa%? A SR anguar shaned, membersare

arranged to form an octagonal shaped or "radial” shield structure 300. The shield elements 310 of
each respectivegntberlaiaatientesRerme adiauiar tpraspesctvedaesnithaishislthsirueiwe.

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.

[0035] 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.

[0036] 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
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[0036]Referring back to Fig. 1 a ground strap 140 in accordance with one embodiment of the hive on is
provided around the periphety 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 7 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,gf¢he shigldstructire 1004 gap bdRilspravides betwearpnpased endsigbthe strap
portions 141, 142. The strap portions 141, 142 are arranged such that each shield element 110 is
connected tponelaf the:sirappotitorslidl pfl 42. 4063Fdtipisome embodimentoroadybondegtprl4s is
provided in the ground strap 140. In alternative embodiments, three gaps 145 ar9 provided. In further
alternative epabbdiksengsnioir gapdoraseapecprovidesd, Be Rlony &aeh sideoli 2, shpddd pp8etaR4 of the
comb-like members 130. In still further embodiments of the invention, greater number of gaps 145 are

provided. [0058] At&PRtVER PIREGIHBHY S P REAE B SUie S WRHIATHRE sHidd $trudtfré@Pin a
combination of at the periphery of and within the grqu hield. The ground strap is configured to
ol closed o B e O SRR e e
ground strap,Gan,he ¢pnflgured 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 giodw diagonalssthipsmafdiieeround,stirp: 080 ipenaiembadimenhoftag invention, one
or more diffusion regions are provided in the substrate. In one embodiment, a diffusion region
mirroring thexlgrouneestrapdsiprovidect ipathd $ubstrateidetie lgrouthdrsitamas coupbeditethe fdiffusion
region or regions for example. contacts. The diffusion region or regions serve as a grounding point for
the shield el&éfenfs ardrindidithsiramonadarhakih 21, 122, 123, 124 of the comb-like members 130.

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

[0038] 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.

[0039] 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.

[0040] 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 of the invention, the straps 141, 142 are arranged to be connected to
ground, thereby to sink to groutid a displaces sent 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. In alternative embodiments, the shield elements 110 are formed from diffusion regions
such as P+ or N+ regions in the subst 100421In further embodiments, the shield is formed by both
polysificon strips as well as diffusion strips, in various percentages. For example, as shown in Fig. 6,

the shield strygire 600 inclydes:ist And secandifield lements,81Qatkd Thenfisstshield algments are

‘formed from the first material, such as polysilico while the second shield elements are formed from a
diffusion reglionliarthevsubstraiecAs, shickhithe dicstcand seaanthishie |t e@letifénisrare dispostcon
different planes or levels of the IC. The shield elements can be staggered in the shield structure. As
shown, the d&cond-stigiRhelementssareeprovided at every three first shield elements. Other
configurations of shield elements are also useful. Furthermore, the different menibers can be arranged

differently, foP%&mple, ABEYHT: BRORIERGS BF KRIGH! i dosmrPe Byl @ahg ArrangEmant sAdshown, no

first shield elﬁz ents e%r.esprovided over the second shield elements. %rod%idthne ﬁil[%tlshielgrglg&/e one,

some or all the Second elements afe aiso tsefu Tfé&%g I some embodiments o tﬂgl‘fnventlon, the

shield elemepts, 410, made.nl unepredhighdrsistanse RRISHSPBrIRSRME embedimants. the
undoped high resistance polysilicon has a resistance that is sufficiently high to prevent displacement
cutrent flow mdhe:shigldsdehsempaprefeiredirnmbodinenisicdie palsiicerdasaresistamasith the range
of megaohms (11/112). [0044]Undoped high resistance polysilicon with a resistance in the range of
mc2 has beerefoundtte presrett. thie flovh, ohdisplacdment¢uhiedtshietdswinefreassdopediiolysilicon,
having a lower resistance, is sufficiently electrically conductive to sink away any displacement cutreni

via he condudtitiy §rdevsds strdpe [6045Nnauietd i g shiedtaatsesdrisths s froHs Hispeds

olysilicon and inductors
poly Qmwn, 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.

[0043] 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).

[0044] 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.

[0045] Inductors having shield structures formed from doped polysilicon, and inductors

having shield structures formed from undoped high resistance polysilicon, are found to have
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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 hose of undoped high resistance polysilicon and doped p6tysilicon. 100461For
0.13)un technology and 65nin technology nodes, the shield elements may be formed from doped
salicided polysilicon having sheet resistance in the range from about 6 to about 8 12/square.
Alternatively, doped unsalicided polysilicon may be used. The sheet resistance of doped unsalicided

polysilicon ranges froanabauh TRite@Raut 32Qrt s arare-J0RA7dnsame.emboRiments thesshield

elements 110 are made of a combination of a diffusion region 111 and a polysilicon region 112 (Isome
embodiments;stheidiffusionaégiorvdibtes prosdded belgwdheghokysitioor: regignlitd2, mithagspect to a
substrate 5 oriented as shown in Fig. 5. The diffusion region and p01)/silicon region 112 can be
formed by conbeitienal semiconductor fabrication techniques. The relative volumes of the
diffusion region 111 andeEﬁoﬁ[I)ysilicon relgion 112 are substantially equal in some embodiments of the

invention. In!Sft&thative eribdditRHESIINe SRS SRTB SR IPE NS High Vb IRl B an Be

polysilicon rc%griogdl&gfnl_g fur he{ig}l eﬁqn%tlivs?l.emquimerhts the. iffusiontﬁe_gion 1 hat?ogtlgwer volume

than the polysilicon reglo?wpi 211t will 58 %pbcr%r%:laatgag[ﬁa?éltrlrgsd%aémgrﬁ odim ¢ ,et rgrfe nents i‘io have

sion region 143, onlyg00,1e PORIEONGIRMALan WRISLY &@%ﬁi?@bﬁ%‘%ﬂ@e@e higld,glements

110 have a polysilicon region 112 only and no diffusion region 111 In sorme emhodtmenis of the

invention,1 GentagkisPIRYIGEH DaMERE IR IGHRL SUABAorBedsTomshesmeidl . ND layer) and both

the diffusion region 111 and the polysilicon region 112 of the shield elements 110, in order to directly
ground both gbahese regiansandhesubsiyate dO8QINCserdingde sne-csnhedingntiohthednvention,

he ground straps 141, 142 are made of copper. In alternative embodiments, the ground straps are

made of alumiifiunion lregtil 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.
[0048] 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.
[0049] 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.

[0050] 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
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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 [00511In
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 1]0 should be much lett, skin

depth of the materiahbiseddafanmdhbenshigldselements L I @tihereauired apgrationa figguency of
the inductor 100. [0052]In embodiments of the invention, the thickness of the shield elements is

substantiallylthinne e thiadithenskin depttnofthematernal4fromwhichdthef shieldele menisichiCoace made.
[0053]Salicided polysilicon is one of the prefuTed materials for forming the shield elements 110 since
the thicknessrofibpied poh )I4liconddeaihcapiralf tharrdtetrdieinnestmiedah e rehiateanbetisrmed in
standard CMOS metallisation processes. [0054]For example, for 0.13mm technologgy, the first metal

layer of the MERIIGIHET HroteLePRIELN MR HAS Wik R 2HIB B LT WRikPRE Y5t layer of

the metallisalt;&n process, 'metal 2' (M2) has a thickness of 0.42mm. The polysilicon thickness, on the
other hand, is about 0.16mm. [0055]Examples of thensto of polysihcon and copper layers from which

shield [0051] 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.
[0052] 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.
[0053] 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.
[0054] For example, for 0.13um technology, the first metal layer of the metallisation
process, ‘metal 1’ (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.
[0055] 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 10GHz, having a resistivity of 1.12 x 10® Qm, the skin depth is
about Spm and the shield element thickness was fabricated to be about 0.16um. For copper at
10GHz, having a resistivity of about 1.69 x 10® Qm, the skin depth is around 0.65um, and the

ground strap 140 was fabricated to be about 0.31um in thickness.
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elements and a ground strap, respectively, have been fabricated in 0.131mm technology node are as
follows. For polysilicon at 10Ciliz, having a resistivity ..12 x la Qin, the skin depth is about 5gm and the
shield element thickness was fabricated to be about 0.1 gm For copper at 10CiElz, having a resistivity
of about 1.69 x 10'8 am, the skin depth is around 0.65mm, and the ground strap 140 was fabricated to
be about 0.3Imm in thickness. [00561For polysilicon at 2.45011z, having a resistivity of 1.12 x 0 3m,
the skin depth is about 0.7prn and the shield element thickness was fabricated to be about 0.16that

For copper ghgsgpG1-14hayin ﬁ‘i&&?ﬁ@ﬂ%ﬁiz’a‘@%ﬁéﬁ%&&@r?%;1@? sikincdentl igiakeph1-3p.m,
and the ground strap 140 was fabricated to be about 0.31K11 in thickness. [0057]The skin depth of

polysilicon ats k@G i) is.abaidt &P smelin dbiscaastchesty pigaldhrickiae vy ©f dsoshield wasHakxigaied to be
around 0,161.1 [00581A further advantage of the usenon-metallic material for the formation of the

shield strips 4 DOtisGthatithenfirsteviedaltiayerofithestnetallisationeddcziat i Ytean g useddéorm the
inductor colil (for example, for the formation of a stacked transformer). In some embodiments, a
stacked trangforndetrapaly#Pepuifebtivetese bf atiothd) Aetalitapersistarting from the lowest metal layer
(metal 1) for its fabrication. 100591The first metal layer (an, in addition be used to form the ground
strap 140 in ¥ Chse of sHierkeriairas pduidiced ding 46 oe*Hbodimént !yt thscintheitiviraiThis is at
least in part Q)?C aléssseogﬁe%ognd strfagr.mo fringes thedgaglrép%ery of the shield siructure and does EICtil

. 1eld was aﬁ%i to e aro . .
underlie any porﬁon of the inductor 1 (50. ere ore,%e same metal layer can be used to form a portion

of an inductqpdsgd of a rangformen sHHeiie Addiion j9.8enadserie farm the araLng siap,d40 of a

shield structure 100601 The use of a metal layer to form the ground strap 140 has the advantage that
improved grempdingipf the shigldistucture:10yray e serveRieMRVidedial his dsnatdeast partly

due to the fact that the resistivity of metals is gene. Hy about | 00 times smaller than the resistivity of
salicided  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.
[0059] 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.
[0060] 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.
[0061] 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
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[00611]lt is important that sufficient and relatively evenl 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 gound 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. 100621The 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 diegtiy-abevasesRastivastipsinifQa3 1 Thesgernarintaf rig. Jcanheseandonipvide this
effect. For example. in the case of shield stripsill. 112, 113 and 114, it can be seen that these strips

are at generallyndgfite:thenportion 172 of inductor 170 overlying these strips. Similarly, it can be seen
that shield strips | 5, 116 and 117 are generally perpendicular to the porno! 173 of inductor 170
overlying thd8863irips. 10084shiily. destsaivs rindustet stribetire shrddfelament oncaeshieidy straeture 100

according to one embodiment of the tnvenuon. According to one embodiment of the invention, the

shield structdP'4 O0rEKRShAY fQRediRPbRBHALA YA (R Ay SRR TSRS Y & ductor 175 has

inductor Ieai at opposed enqlrs of thei ductor which extend from )pe inductor towards,an edge
192 of the SR irucrunt a8t Kk B o Hetheteicr FAe s o) Shco e bt Bhodiment

of the inventiqn. israbeuf Jopy M AIBNa Avafithe disiapce.befveai @ RepPheny 14R.afitheinductor 175
and outer edges of the shield structure 121, 123, 124 is about 55pm.

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.

[0064] 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 15um. 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 S5um.

[0065] 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.

[0066] In alternative embodiments of the invention, the length B of the inductor leads
177 is at least Sum. In some embodiments, B is from about 15um to about 55um. In further
embodiments of the invention, B is about 35um.

[0067] In some embodiments of the invention, the length A is at least Sum. In some
embodiments, A is from about 15um to about 55um. In further embodiments of the invention, A

is about 35um.
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100651The length B is known as the inductor lead length. Changing B affects the inductance value
and hence the self-resonant frequency of the inductor 100661In alternative embodiments of the
invention, the length B of the inductor leads 177 is at least figm. In some enibodiments. B is from about
15pini to about 55prii. In further embodiments of the invention, B is about 35pm. 100671In some
embodiments of the invention, the length A is at least 5firn In some ertibodirtienis, A is from about
15prn to about 55prn In further embodiments of the invention" 3, is about 35fint. occupied by the

shield structysge${0. Thergforgoin apmeigkedimeants ofitheinventionedhs vRlugsoh Audchadjusted in
order to reduce the amount of substrate area occupied by the shield structure without overly

compromisingdiygedatiyalef Qidfitheninductod. |Tamneémbodiment oftthé irventiomethe shietd structure
has a value of A and B of about 35jun. 100691According to one embodiment of the invention, the
shield structtip&'a0d i8 afdhRyeradilyiahinarelghapeduse dieartive driotitents ofctecihbetition, the
shield structure may be of rectangular, cir, a, or elliptical shape. In still further embodiments the shield

siructure mayM5&! SORGERAT HOShEPEFEPERAMERE Fyarhale 8 B Gidel? 8 gledEsties, 7

sides, 8 sideg, o1 & qraaternumberpl sides, 100701 Anindyeior acering to one embodiment of the
invention is of generally hexagonal shape. It will be appreciate fhat the"inductor may be formed to

have any sujigjgle numbex Qb RidESISHENADH HHILGS of BIdERerBIdaR. (BidPSHRSidemornapy pther

suitable number. In some embodiments of the invention, the inductor is of generally circular shape.
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.

[0070] 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.

[0071] 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.

[0072] 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.
[0073] 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.
[0074] Throughout the description and claims of this specification, the words “comprise”

and “contain” and variations of the words, for example “comprising” and “comprises”, means
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100711Furthermore, an inductor according to the first embodiment is of generally spiral shape. In
other words, successive turns of the structure are of decreasing diameter. 1007211t 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.- 1007311t will further be appreciated that in some
embodiments;f {ig dnyeniinithe shieldistiructive itfabiicated abaventie drdugtasind adgitieq to or
instead of below the inductor. 100741 Throughoul the description and claims of this specification, the
words "compriseivandoicpntain; angeranations 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, adtifiv&s, compdneriintdge ks srigteps A00 75iMhrolighbutteitasenptibh andiéiaims of
this specification, the singular encompasses the plural unless the context otherwise requires. In

particular, wHEETESHdETRIEAHIYS D SRy CThR R ERCIBN s 1B BEiGHAE e RS 60 s RSt iplating

alit), as Wella%?c%nigulllgggy ’th%nls%gcslftlrc]z%iggnltse)t((g rbeeqylggesrs?gg rgglsc%htemplating plurality as well as

singularity, unless the context requires otherwise.

[0076] 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.
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100761Features integers, characteristics, compounds, chemical moieties or groups described in CO ni
Li Rai( vith a particular aspect, embodiment or example of the invention are to be understood to be
applicable to any other aspect, embodiment or example described here unless incompatible therewith.
What is claimed is: CLAIMS 1. A method of forming an integrated circuit comprising: providing a
substrate)/aatis clataiediing on the substrate a shield structure comprising a shield member and a
ground strap, wherein the shield member is configured to extend from a centre of an inductor to
beyond an outer periphery of the inductor; wigdrairMige shield member comprises a non-metallic
portion, and the ground strap comprises a metallic portion. 2. The method as claimed in claim 1

wherein the shiglcreotbef feomipiisesiatelpragidoeieconndugiivsinggion. 3. The method as claimed in
claim 2 wherein the at least one conductive region is arranged substantially to inhibit an inducement of
eddy current in gheviiedch Srbstiate; layica current in an inductor associated with the shield structure. 4.
The method as claimed in claim 3 wherein the at least one conductive region comprises a comb
pattern of a plurfalitying corttectivstline adaivkinggucture comprising a shield member and a ground

strap, wherein the shield member is configured to extend from a centre of an inductor to beyond

an outer periphery of the inductor;

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

comprises a metallic portion.

2. The method as claimed in claim 1 wherein the shield member comprises at least one

conductive region.

3. The method as claimed in claim 2 wherein the 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. The method as claimed in claim 3 wherein the at least one conductive region comprises a

comb pattern of a plurality of conductive line elements.

5. A method of forming an integrated circuit comprising :

providing a substrate;

providing an inductor; and

forming on the substrate a shield structure comprising a shield member and a ground
strap,
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5. A method of forming an integrated circuit comprising : providing a substrate; providing an inductor;
and forming on the substrate a shield structure comprising a shield member and a ground strap,
wherein the shield member comprises a non-metallic portion, and the ground strap comprises a
metallic portion, wherein the inductor has an inductor axis, the inductor axis being arranged to be

substantially noyhaldia ehpletriel @hibmisérielshiirisetractheballictpoivs, pagsiRggivimeaghirapcentre of the
inductor. 6The method as claimed in claim 5 wherein the at least one conductive region is oriented at

an anglecohgirieasi suhsthe pahycs) iheeiresedndirecaasustiveutre ko tinmoadhidhe idsibtangsaid
corresponding conductive track portions being located directly above or below the at least one

conductiveraegednonithstispecialdyanoireditiorn praad elf thévairid soiatavdsthe/ inblnetonebtiogasistpimed in
claim 5 wherein said at least one conductive region is arranged not to pass through said inductor axis.
8. The mgaoadres cdairsed ihedlaoctbrvherein the shield member and ground strap are formed in the
substrate. 9. The method as claimed in claim 1 wherein the substrate comprises a dielectric material.
6 The method 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. The method as claimed in claim 5 wherein said at least one conductive region is arranged

not to pass through said inductor axis.

8. The method as claimed in claim 1 wherein the shield member and ground strap are

formed in the substrate.

Q. The method as claimed in claim 1 wherein the substrate comprises a dielectric material.

10. A method of forming a semiconductor device comprising:

providing a substrate;

forming a shield member on the substrate, the shield member comprising a first material,
wherein the shield member is configured to extend from a centre of an inductor to beyond an

outer periphery of the inductor; and
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10. A method of forming a semiconductor device comprising: providing a substrate; forming a
shield member on the substrate, the shield member comprising a first material, wherein the shield
member is configured to extend from a centre of an inductor to beyond an outer periphery of the
inductor; and forming a shield strap coupled to the shield member, the shield strap comprising a

second materiafowhieteinstiel secapddnpietial tersmpdiemanmetathie shidkllgnebiaphifeigatsbamdhe
first material. 11. The method of claim 10, wherein the first material comprises a non-metallic material.

12. The metbasl of/éawin e sebereimakeifirsomptdakboniaiisenaiidped polyiidicon fidopet first
polysilicon or salicided doped polysilicon. 13. The method of claim 12 further comprising forming a
first portipratefithe shield member comprising the first material and a second portion of the shield
member comprising a third material wherein the third material comprises a diffusion region in the
substrate. 14. The method of claim 13 wherein the second material comprises aluminum or copper.
15. The method of claim 11, wherein the first material is conductive. 16. The method of claim 11
wherein tiie shigldemesthbdrofehjmdes whiysiliahe fiavimgterigsistapdseinathen-amgel lid mageahms. 17.
A method of forming a semiconductor device comprising:

12.  The method of claim 11, wherein the first material comprises undoped polysilicon, doped

polysilicon or salicided doped polysilicon.

13.  The method of claim 12 further comprising forming a first portion of the shield member

comprising the first material and a second portion of the shield member comprising a third

material wherein the third material comprises a diffusion region in the substrate.

14.  The method of claim 13 wherein the second material comprises aluminum or copper.

15. The method of claim 11, wherein the first material is conductive.

16.  The method of claim 11 wherein the shield member comprises polysilicon having a

resistance in the range of megaohms.

17. A method of forming a semiconductor device comprising:

providing a substrate;

forming a shield member on the substrate, the shield member comprising a first material;

18



providing a substrate; forming a shield member on the substrate, the shield member comprising a first
material; forming a shield strap coupled to the shield member, the shield strap comprising a
second material, wherein the second material comprises a metallic material and is different from the
first material; and forming first and second shield elements, wherein the first shield element

comprises the figthmajersdialadihg seqsed rlemenicdomentses ahhidonaieaatdhe tikird measesial being
doped diffusion regions. 18. The method as claimed in claim 17 wherein the first and second shield

elementsaterirangeadimthedicahaveataral tOmphisene therint clairribD anbi s eliffthenséeondhntiterial
comprises aluminum or copper. 20. A method of forming a semiconductor device comprising:
providinghragwiastemig; forming a shield member on the substrate, the shield member comprising a first
material; forming a shield strap coupled to the shield member, the shield strap comprising a
second materiafowhiegetirshengeeoontrsiitdd 2l @nonmisesee metallicstistieltht rntkis chftfgyasdsithen the
first material; and forming an inductor, wherein combination of the shield member and ground strap
from the firduckae dxi ainb e cope sieneyt ebampiizgsiattrird material, the third material being doped

diffusion regions.

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

arranged in vertical overlap.

19.  The method of claim 10 wherein the second material comprises aluminum or copper.

20. A method of forming a semiconductor device comprising:

providing a substrate;

forming a shield member on the substrate, the shield member comprising a first material;

forming a shield strap coupled to the shield member, the shield strap comprising a second
material, wherein the second material comprises a metallic material and is different from the first
material; and

forming an inductor, wherein combination of the shield member and ground strap from

the inductor axis beyond a periphery of an inductor.

21.  The method of claim 20 wherein the inductor comprises 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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21. The method of claim 20 wherein the inductor comprises 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. shield member. 23. A method of forming an integrated
circuit structure comprising: providing 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, wherein the shield member is configured to extend from a centre of the
inductor g2 beyortit anethdie v Peldirheary whéherinteshoeld 2dap isditpodeafe@in & pdriplednytbetabield

member is configured to extend beyond the outer periphery of the inductor by at least 5 gm. 25. A
method ghikimdfibeherein the shield member is configured to extend beyond the outer periphery of
the inductor by at least 5 gm. 26. A method of claim 23 wherein the shield member is configured to
extend beyond the outer periphery of the inductor by at least 5 gm.
23. A method of forming an integrated circuit structure comprising:
providing 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,

wherein the shield member is configured to extend from a centre of the inductor to beyond an

outer periphery of the inductor.

24. A method of claim 1 wherein the shield member is configured to extend beyond the outer

periphery of the inductor by at least 5 pum.

25. A method of claim 10 wherein the shield member is configured to extend beyond the

outer periphery of the inductor by at least 5 pum.

26. A method of claim 23 wherein the shield member is configured to extend beyond the

outer periphery of the inductor by at least 5 pum.
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