INTEGRATED CIRCUIT SHIELD STRUCTURE AND METHOD OF FABRICATION THEREOF
CROSS-REFERENCE TO RELATED APPLICATION [0001]This application is a divisional application
which claims benefit of copending U.S. patent application Ser. No. 11/832,642, filed on August 1, 2007.
All disclosures are incorporated herewith by reference. FIELD OF THE INVENTION [0002]The present
invention relates to an integriNEEERATERSARaHIAUEITEML SR REAM) 0 shield structures
employed in integrated circuits. BACKGROUND OF THE INVENTION [0003]Integrated circuits (ICs),
such as on-chip radio frequency (@ﬁ?ﬁ%%%@%géy Sﬁﬂ“ RBuctors 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 generat%mﬁtﬁﬁﬁlﬁ\;@tf@qgéﬁ{%ﬂ%égﬁggte below. The magnetic field

induces an image current (eddy current) that penetrates into the substrate and flows in the opposite
direction as tipeqil current,iJ he gy RUI %HQ@@&@@%#I&QY&H fialdnwhighsonpeaes the Riidingl
magnetic field of the inductor. This degrades the quality tactor (Q) of the inductor. Additionally, the electric
potential differesiceateatwippnctitionnsikictsioand/ghe, grounnadosilisapusubstraty creates evalagtricefield
across the dielectric layer, pointing towards the substrate. When the coil voltage changes, varying current
(displacementcupeat)dianmciio tyratighntee insulating layer to the substrate, causing undesirable power

dissipation. [0004]lt is therefore desirable to increase quality factor (Q) and reduce power loss of
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 THE INVENTION [0005]It is an aim of embodiments of the invention to provide
an improved shield for an integrated circuit. [0006]lt is a further aim of embodiments of the present
invention to provide a fabrication method for an improved shield for an integrated circuit. [0007]According
to a first aspect of the present invention there is provided an integrated circuit structure comprising: a
substrate; a shield structure comprisinéﬁ%&%@ﬁﬁwgﬁ%&% strap formed on the substrate,
wherein the shield member comprises a non-metallic portion, and the ground strap comprises a metallic

portion. [0008/& % ording '3 YeeBh AT SRR BF DS ARG ARG RPravittrBr it Y d Girtuit

structure com risir}gagsubtstrate; and a shield member and a ground strap formed on the substrate,

. mtear, ircuit. . . . . .
wherein the shiéid member comprises a plurality of conductive regions formed from a non-metallic

material and gfjggiged substantafly fo infiiit 4n JnAUGEMEAT of efldy,curientin. g Shield Rgrober by a

current in an inductor disposed adjacent to a shield portion, and the ground strap comprises a metallic
portion. [000g]A¢CRIsNE: 0.8 thirch aspRFaTsthadrenian.theig ispravided a method of forming

[0007] 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.

[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.



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 forhf84ldn a subsieRPRbEIAROSHigIihEtaHfanka Cobpadeaisasthabe MAE G EUSHIEd
structure further comprises a shield strap coupled to the shield elements which comprises a second
material wheP&i4 1@ QSAdRRE g Rearih ikl e R hn SR PRy dirarallisand (e HPLE material.
[0011]Some g,{mtiodigfpe;ar{ﬁl'{shof .OtIIP(ﬁl inv%nyi%gﬁréaav%}e e advantage that a slaiGeJd structure may bﬁtflorovided

having the bENEHE Srion Of the shiefd Sfructure is me aﬂ}’c,ea%rg‘fhere SRe l}sélf%ig[igleﬁf |g?1

conduciivity. ﬁéﬁﬁi?aé&ﬁ&éw&yrrﬁe%ﬁ?éi?%x?[%ﬂ?,%X‘i?h&“ﬂ&x‘ﬁ?ﬁ‘go?{ﬂ&%f%% mRYIEAIRR RVES (e.0.

metallisation level 1, ME to form-a portion of the shield structure in"a region where said metallisation level

might Otherwfig&ﬁwﬂﬁ%gs@dfﬁ{éﬁﬁﬁﬁgﬂﬂgv‘éf thennauetarsd®012db @5 raeke Malidedesiniagynodes such

as 0.25um and 0.35um, where the number of metal layers available for interconnection is limited, M1 is
often used todonz) part of the intescopnectstimclue abthe inductor Gy ciuradatBsfthaniast okthe shield
structure. Embodiments of the invention are thereof of particular utility with such technology nodes.
[0013]Embodimérisobhibelityentionihdle thendvantageihaiitheedoNdustiviiyn o tdestouct peetist higher
than a structure formed only from a non-metallic material Embodiments of the invention have the further
advantage thie thiserneamisst ofrwibts lidfation ikdpsiorasiaiietbie. forthab teating thd ildudtstdtyuetines-is not

reduced by the fact that a part of the structure is formed from a metallic material. [0014]In embodiments of
the inventionERpRSPRsRSLIHRSANRY Ishatathertrbel I EHELtarsh sbrtiisebnetamenpfictor is formed
from a non-rg@igic materjal. Thus, in the case of a transformer structure in which tfg’e shield structure is

formed in a beneralfy PSSP & SeniE P AR FBF, 41 \8HAsh BrtHacsHT8 %?P’L’Jté'u?rfet%r‘fat is
within the radial ound%% def'&igledaky the o?ie%pgr(i)rﬁ'i?t r of the induc ﬁr ﬁgté/fﬁ%i’v q)lgnlgﬂg{]rlsa%(gs of the
p ateri

. Structure 1S her t rycture for C .
inductor norma‘]l%o li?'le ne o ﬂlle méluc or), IS Formed rom a non-metallic material and not from a

metallic matepal, i drate ALOMRHOSNAHEIY P ORTIERLI0FHRRIIREARPAVON 9fAipRighjayer that

would otherwise be required to be used to form a portion of the shield structure.
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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[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. 3 [0016]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,[(mbﬁfl 1 (MIe & brd irarmstef sy e pd RBHSFthEhsriadesst /e s FPisH BF3&n inductor
interconnect or inductor track) and at least a portion of the ground str%ogportion of the shield structure.

BRIEF DESCRFH NG F' SR AWREITH017 {2mE O SRR s BrHRsridavitinGeRESMRI% Aidbe

described hereinafter, by way of example only, with reference to the accompanying drawings, in which:
ash oYY [ {6 T Boin"a oo ﬁ{h + dy

. can S m A Q. e 1nductor (€ .,_a_portrpn an  1n LOr. .
[0018]Fig. 1 is'a schematic § on of a shield Structure accor mé t5 ohePembodiment'o ﬁe invention;

[0019]Fig. 2 i5@.asprical RIGLAEAHANY fRster Q.85,306HRR AL IEURNGYa[Ph&on 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.



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[408ield strutgré Hovraiield diekipdaihesridngie pivverbriiase oL rI§NE8hows a

schematic illustration of a shield structure in accordance with an alternative embodiment of the invention.

DETAILED DESERIB ORI KNRI A PTG e SIS RANG K BB 8B s Wl it e to

Hlusirate the Ivention more Il ihout I (6L SRS, SRSRNMSHSHR o dfeaionp fne variatons
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.
[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 S5um. 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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[0025]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 d0f8lis also sensicmhedikrat SeubieibalsrseateaBRIGH i thaerdBriveonafidthaifely, the
shield structure can be formed on the substrate, for example, near the interface of the silicon oxide layer.
The term "subStr&i2 s TERd RIS Eah FSFEPTo UEYa D BFTE a sUB&AR WRPISVFS FEHSTEY thereon.
[0026]The shield structurle s]hields (l:jrcfuit Ien}Ent,[s from electric fields.generated by, for ex mé)lg, the
ysuicon rerera € I1r ciaed .

. comprises po . , st conduc(jve , materi mprises_gdoped sali .
inductor. The mopucstor,pln one embodimen ,ycomprlses an inductor axis. ‘fﬁeﬁndeuc or memper axis IS

arranged to %%1?%%8%’.‘“%9%&0{%94 19r 2 BhANGOL 1R NIRLIAND RASRINY threHIN & GEN S Qh dfg.Inductor.

[0027]In one embodiment, the shield structure comprises a surface area larger than an inductor 170.

Preferably, the,guripesnaiga s shiligigntdarge ieghigld cirewt &lament i fingino-slesticiields of the
inductor. The distance which the shield extends beyond the inductor, for example, is about 10um to about

55um. PrefenabiylithengistianeecwhichexXiendadaynprpertbe inductorisphont Inumkctihebaistanees are
also useful. [0028]In accordance with one embodiment of the invention, the shield structure comprises a
plurality of shieldrélementsdslédgeparaden typeslofsitldlidinetsinéldrelgsentsuderve as locally isolated
conductive lines which are mutually grounded by a ground strap 140. In one embodiment, the ground
strap and thd ¥Kield elemdhesshrd Hidposeid on diffeesdtipleadescotitneeYentfey Bramplddheugienind strap is
located on a metal layer above the shield elements. To connect the ground strap and shield elements on
the different [8¢Bt&d dribsdsleciArbdnses fapimens e shiskhalsmentaieatsg e higthsrittatiéHlinat they
are coupled on one side, for example, on the side where the ground strap is {o be coupled by contacts.
[0029]In onepeeﬁi?ﬁlb‘aﬁ]rl}%ff’tﬂéeslﬂnﬂeﬁﬁ%lérﬁ LM riSe8Hf t%roﬂﬁt‘fg'ﬁ/g’?‘ng’%’éﬁg é’rqaytﬁé“g‘ir?)tﬁnd strap

comprises a second conductive material. The first conductiye material compris lysilicon. Preferably,
e Trst condEHe e g S B SR e

are also usefyl, [n& SRR SR VRRatGHAl FOPRILsER HAesrHie Maleriahfireaablthezecond
conductive material comprises a metallic material used in the first metal layer of the IC. Typically, the
second condygtive-atarialcPrRRISNS GaRPRRIVINRE tunesuet tigirliGMalssials are also useful.
[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



[0030]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 Shifhé MYGRYS 18GheSMBstratec OB EIUSRentepts A piaserabighsarficiBbiy Wil to reduce
or prevent noise. [0031]As shown, the shield structure comprises a rectangular shape with an octagonal
shaped indu@8P 8iePsBeetiinductor and shield structure shapes are also useful. The shield elements
110 can be i 0% orm of ﬂiﬁ’l%ﬁ)f po%l 1rgil{con nd/o¥ Qg confi(?unrl%qii% form four. groups or nlecm)bers. In

. 1ng edees O cent ¢o embers .130 arc separate .
one embodi ent,ihe mempers are |dyen IC mgsl%ape. roviding mem%lersw ICnh are ngflaentlgal N

shape is also, uggfyl, Fng MBMRGTH,SHIARO RgShiekd G‘%aﬁi‘%%ﬂlv%e%%ﬁ@&ﬁrﬁﬁ%% Ry.gaRS (PH3¢]In one

embodiment, the members comprisé triangular shapes which, when arranged together, form a square.

For examplecjbg RGIMIRES AR IR NS00I BhICRBHRIMIAOSERISIIIPHOIRS hesmembPers,aie also in the
form of right-angled triangles. The shield elements are configured to form comb-like members. Shield

elements 11Qieicask aspadtiverconslzdikemeniesk30anesorihaios paipendicwianibokspastbfe edges
121, 122, 123, 124 of the shield structure 100. Such configuration produces conductive lines which are
substantially ppaialedtiorthbegdp ct@bol003Mutually 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 110088ébch conibdikecmbedibeet 30.tha orvensierh sditepmbHekeviaembrrtthéOgags ikoabeld 0.5jim. In
alternative embodiments, the gap may be smaller or larger than 0.5jim. In some embodiments of the
invention, th&'§as1s dd8utaeB8limidHoa2qmh srgemBbanmertrertEfnientisn el srRb-ikis!hember
130 has 16 shield elements 110 each of width abgut 25jim. In some embodiments, the width of each
shieldelemePEEEOHL Mo BB 2bt S8 e BREHHBRES: 416 FUAUBL bf S i

elements 110, each comb e memter 130is,a004L 1610 ROV 28, Qe pumbers.of shigld glements

| abou
are also useﬁjﬁnﬁp are too narrow a stan(t)la amoun noise can pe generated

in the shield glemeants 110, WIRR Inferieigs Wi g field olthe NAKGIOL LRI AVeRtYn BTSHe

enhancement of the Q value of the inductor is observed in the presence of the shield structure 100 when

the shield e'%ﬁﬂésg’leillgrﬁéﬁ QO RALHMA 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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[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 el&#eriYBIE 6f BHERTspbtRfe SHahitseleie brerdttd pEhpetdr meititd retedivfedRiges of
the shield structure. [0036]Referring back to Fig. 1, a ground strap 140 in accordance with one

embodiment BPHE eI HIPEBVIBY Srobin i the S mSHBRT S thd S ik Wtrutttped INoRE Ebodiment,

the ground strap,comprises at least one gap 145. Providi ap.jarev clased-loop, current formation
it the oS SRR s S e FTSr iR e Somene ey do e e  pa

of C-shaped gifap porionss141, Jag. Q&&éé%poB?&Qf‘énﬁé%f 230 poyided aroynsl regpegtive halves

of the outer periphery of the structure formed by the four comb-like members, i.e. along respective edges

121, 122, 123 2#a6h1 24101 ihe shiglith stugii end00A @aRdldeamisPravded  hetween eppesed angs of the
strap portions 141, 142. The strap portions 141, 142 are arranged such that each shield element 110 is

connected topeneaf the, strap portions 141, 142. [0037]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 ef®93diments, iosorgaps ietbnangsproNyoad, gipel dfongpeadctesioketk2drol@® s8] 4R41of the
comb-like members 130. In still further embodiments of the invention, a greater number of gaps 145 are
provided. [O0BShAlrnabedipettie grearsapstigy esmpbeyiskslvide duleralthrashie kindedisngnss ofowr a
combination of at the periphery of and within the ground shield. The ground strap is configured to avoid
closed-loop ddRehtIcHnBERIGHMREROYharh siflctdte Wgﬂ@éné%tfgﬁt‘fmﬂ%ﬁl@xm\’éﬁﬁéoground

strap can be configured as an X shaped ground strap along the diagonals of the square shield structure.
To prevent cigs® IfngtBe(tﬁ ﬂ?%?ﬁ*%\ﬂgH’,edﬁ‘éeg?%’ozfgrﬁ%tﬁgnélgf? %re((’gﬁ?&f}fd]éé gﬁe&r%%g?qhe intersection of

the diagonal g of the arpund SRP.IO993R S0 embedment eldie Ieniin gne armore difusion
regions are provi ed in the surBstlra g n e em%oglment, Bgl usion region mirroring tne ground strap IS

provided in the, stbsHaSr INGOFRHREL SRR SAHRISHAIQ N AUHSIP TR0, 04 Eagllaoi@%asﬁge{eaxample,
contacts. The diffusion region or regions serve as a grounding point for the shield elements-and the
substrate ungeeR@athiiosed-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 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. [004%1 one embodiment, the shield elements 110 are formed fromtpolysilico'n_ strips. In
alternative edMdiments, ihansniaiaosiaiprintael Soekt e fonaned B aifttsrshiFegioAy stiepnasrips: or N+

regions in the substrate. [0042]In further embodiments, the shield is formed by both polysilicon strips as
well as diffustBi SHRE Y i PRSEBE B Y. TR MBI AL ERhION £if " EomERls g shdEture 600

includes firstﬁlnd %?cond shield ele §nts 610a-b. The first shield elements are formed from the first
+ Or rat

. + regions 1n sSyps C. . . . . .
material, such as polysﬁlcon while the §6cond shield elements are formed from a diffusion region in the

substrate. Ay, the firgt ARG, SEGRNSKENGIT Blemenrs: s AisPRsed R AIIAIEH RlANSR Ql|eygls of the

IC. The shield elements can be staggered in the shield structure. As showni, the second shield elements

are provided cﬁfﬁM%ﬁYsIﬁﬁ%,edi@?i%hi%@r@éﬁ%@l%@%&?%ﬁg wialiang pkshield glRmenizare aso useful.

Furthermore, the different members can be arranged differently, for example, need not be identical or

have the samg ElagJgasnghavangesent Asshes10no flirstishieldislemants araRravided fayartse second
shield elements. Providing first shield above one, some or all the second elements are also useful.
[0043]In somiérgmiaadimhetntd af thdyisilient omhjlththshietohd kimkintg hiftase: fvabe doframdopiéhdigh
resistance polysilicon. In some embodiments, the undoped high resistance polysilicon has a resistance
that is sufficieggignhigthtospbeivatat displede e ritreuprndricfiond i sleiataty arsoivpopedferrdidferatodiments,
the polysilicon has a resistance in the range of megaohms (MQ). [0044]Undoped high resistance
polysilicon witR$te¥idedple e fniRd Canble o0 HsRHESAd bR IS FTEdaRtthieshisld o BrsHRcement
current in the shield wherea%do,ped olysilicon, having. a lower resistar; cﬂe,%)slg fficiently electrically

n

conductive tc?té(?ﬁ’l?’ay\}%\f%fﬁi) T SIRERR S TR A YAt L SHE NG Fﬁjaf)l.e 5]inddttors
having shieldcgrtlr1 ctures forfns%cljeféo dolgaetgl1 IQOJ}’Si”COPm,a% 1ipductors

gurations o elements SO US€e hermore, 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 those of undoped high resistance polysilicon and doped polysilicon. [0046]For
0.13um technology and 65nm technology nodes, the shield elements may be formed from doped
salicided poI)‘?é%I]P@bﬁ?H’él}fﬁbtgﬁéM%%ae{ﬁ&@ﬂqsﬂﬁ%l@éﬁg%t%%ﬁ%@éﬁtf@%15%0%18 Wrsgeardusaitdrnatively,
doped unsalicided polysilicon may be used. The sheet resistance of doped unsalicided polysilicon ranges

from about 7515 BABUIESEGILGT R $04PPIR OB LRBb s AES YRR S hRAR LHsRTe A 19974]e made of

a combinationo?f .d(i)flgusion region 111 and a polysilicon region 112 (Fig. 5). In some embodiments, the
diffusion regi%nyf fls'provided below the polysilicon region 112, with respect to a substrate 5 oriented as

shown in Figygy,gpe diff“?@bf?ﬂl%t&%&&%&%‘é’ WiEANdagion Lo 5an e iRimed My Rnygnional

semiconductor fabrication techniques. [0048]The relative volumes of the diffusion region 111 and

polysilicon region-d ks araspasiantially ssavalinsameaerhedinanisefithadinvastionin.slieraative
embodiments, the diffusion region 111 has a higher volume than the polysilicon region 112. In further

alternative emppdinentsuthe difusianiegiorddl hasaduerpmisimethanhe.pelysilicoReragien 112. It
will be appreciated that in some embodiments, the shield elements 110 have a diffusion region 111 only

and no polysiiseriegipadbtd undiistdeigibssiataResine istha shiekelpments tiGhave a polysilicon
region 112 only and no diffusion region 111. [0049]In some embodiments of the invention, electrical

contact is prguidgq betweansthecgrouodistiap, (ferrmeddrasmbne metalrd (M) Eyechanthhath tie diffusion
region 111 and the polysilicon region 112 of the shield elements 110, in order to directly ground both of

these regiondiéiinditheczibsirbtenfOdbolyvdeondmgido dHz(Epbddimenief ¢mbadientiarththbigroomd straps
141, 142 are made of copper. In alternative embodiments, the ground straps are made of aluminum. In
still 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. [0051]Iin order to avoid
unwanted atte¥itistioRtortRs Hiadseievnd|sfrans dtlatkt? Wit RICURISHITSR HEmERh andropRse

inductance of the inductor, the thickness of the shield elements 110 should be much less than the skin

depth of the FH&EEH%FH@QHIP&G’F&MH‘?@SEﬂi@lér&@r‘hé‘ﬁ@ 14b, %@tﬁe‘%ﬁfé&“&ﬂ%‘ﬂﬁh&ﬂ%aﬁ?&ﬂ&?&y of the

inductor 100. [005 In em (ng}sn%a 5nvgnt| uhh knesse%% e shleltg %Iﬁem netrs IS % bstantially
thinner than the skin 38 e ma erlal(f i WhICFI eléments ff are ma 51(5 TSaI|C|ded

polysilicon is oy pf mi‘t&fﬁfgfr@&{m&%ﬁ'ﬁlg?éofpf{rﬂg‘&i %eféﬁhell‘? RIEMERSALQ gﬂ@&ﬁdtﬁ?aﬂé'%ﬁ‘ess of

doped polysilicon is about half that of the thinnest metal layer that can be formed in standard CMOS
metallisation prpcesses. [0054]For example, for 0.13um technology, the first metal layer of the
metallisation process, 'metal | (M1), has a thickness of 0.31um, whilst the second layer of the
metallisation po3egss, 'meiabZidMahhaa arthickaesscahidr wnhe hepalysiliean dhisknessyian diee other
hand, is about 0.16um. [0055]Examples of the dimensions of polysilicon and copper layers from which
shield elementduarnd angrbemed dteaiifereisp entivaiychatehbaehndabritatedicknGdSuie thitidelogymeode are as
follows. For polysilicon at IOGHz, having a resistivity of 1.12 x 106 52m, the skin depth is about Sum and
the shield eldeshaiitkaeyisvassfdibndatelinalphatiohe mateumhufredrtedppeihatsidtEisentraing & 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 |una[tlﬂlqﬁmﬁr€g§peratlonal 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 Sum 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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[0056]For polysilicon at 2.45GHz, having a resistivity of 1.12 x 10-6 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 10-8 52m, the skin depth is about 1.3um, and the ground strap 140 was
fabricated to be about 0.3 lum in thickness. [0057]The skin depth of polysilicon at IOGHz is about 5um; in
this case, thd¥)pftal thickReisobfsitieosticletiad 2dmitnged etbainrofihd DX BUN o oBs ifulehy
advantage of the use of a non-metallic material for the formation of the shield strips 110 is that the first
metal layer oftHOHhéPallisanbnh hrotidd ¢lomeal thickassbrardebrierfstin hsebrattdiesil (Fscerehple, for
the formation of a stacked transformer). In some embodiments, a stacked transformer may require the
use of all the¥fetali8yehs ébsrfirgs BHHHMS 1Bkt tietdPiayer-(hethinyTaihits $aptication: 02 The first
metal layer can, in addition, be used to form the ground strap 140 in the case of shield structures 100

according to S SRR EL PRI HRERRS ORI & AR L ISSH because the ground strap 140
shield structure and.does erlie any portion of the inductor 170.
lre sEm ge %ﬁ 0‘[r S%(%ytsﬂlfcon ap ?E)&EJ% 1S ?bomy %m in 1%7‘6 ((:)afsg, qu typica

fringes the p?é'@}iry of thxf
Therefore, the same metal layer can be u 0 form a portion of an inductor transformer

structure, in ?tqglgjlg&té%ﬁl%iE‘lﬂe‘i‘é%s@aﬁ?ﬁﬁéﬁ?ogfé’%Qn%t@%ﬂxﬁp 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 10G4yss] be conyenicRibaaravisdachf thisuie 8f ILASH-RREHN SR EQ Mefast haahthpdesigivity of

metals is generally about 100 times smaller than the resistivity of salicided polysilicon. [0061]It is
important thashssifficiepy arudi¢elativelyfieven-gnaunaiogné alkthasshielpolemaniedl 0’ iscpivadee In some
embodiments of the invention, the ground strap 140 is longer
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

12



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.
[0062]The shield elements 110 are formed so that the shield elements are generally at an angle of at

least 30 to pdriSRSEsT efreiidtietohabiustptethdirstt) Bisobhicldslsaive Siipt fondattrAdogasmiéry 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 tHESELPBRSFe at generally 45 to the portion 172 of inductor 170 overlying these strips.

Similarly, it C%bo seen t %%E{eé’e%‘}'%%é %}66@%16 %gtgg%%% er (ilglg)eggendlcular ttﬁth 2Portlon 173

. . s cnera at dn .
of inductor 1 rlying these strips. Ig. 4 shows an in or structure 175 f6fmed dn‘a shield

structure 100, aGeQidngIQ 948 R%qlm‘?'élh?MD&JPX&P%}%@‘&%%EHW905%9&%%&199@Fgﬁﬂt of the

invention, the shield structure 100 extends laterally beyond an outer ‘periphery of the inductor 175.

Inductor 175 fpggsinductorfgads hifalprResed sndsithe ndveiomuhiehextepddiampibadnguctor
towards an edge 122 of the shield structure 100. A length B of the inductor leads (Fig. 4) according to one

embodiment @kthe sueatienpisi about1bamnd lengic of thedisiance-haipeas a patiphisrystte of the
inductor 175 and outer edges of the shield structure 121, 123, 124 is about 55um. [0065]The length B is
known as thehagducton l&adlendtbto€ hahgvagythaffestssthigsinfictargeivaludasdhbncehibld selpsesonant
frequency of the inductor 175.

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 S5um. 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 S5um. In further embodiments of the invention, A

is about 35um.
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[0066]In alternative embodiments of the invention, the length B of the inductor leads 177 is at least 5um.
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 5um. In some
embodiments, A is from about 15um to about 55um. In further embodiments of the invention, A is about
35um. [0068PA98llarger thBevEsEs A AHEs B the 388 the ared dherucsiiRbls iBratebEElpied by the

shield structure 100. Therefore, in some embodiments of the invention, the values of A and B are

adjusted in oPGEFEGYULE fhieldhiBuALEt Lbsttedrsy &é&%&fﬁ@ﬂﬁ@?ﬁ%ﬁ’é HF B ReHBE overly

compromising.fhe valie,of @ of the inductor. o an embodiment of (e, ivention, the. shield streture has a
value of A and B0 abotit jim. f(%]é ccorqﬁlng to one embodiment of the mvenUon,%e Shield structure

1001s of a 9%Hl%[é"&_’r&&h&%@iﬁ%‘?%véﬁ?@&ﬁ&%%?gﬁ?%%@ﬁ?e”&% 81 dhmdYERNgn. e SIfldasiugture may

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

polygonal in ghapen arisxamRikell Ray AR SSIdRS o AldRsBVLBIIRS 8spidles, 7 sides, 8 sides, or a
greater number of sides. [0070]An inductor according to one embodiment of the invention is of generally

hexagonal shieps]lt will ba appiegiatecnthaihtidiineucioripayvesHarmed dadavernsuialiconumber of
sides, such as 3 sides, 4 sides, 5 sides, 7 sides, 8 sides or any other suitable number. In some
embodimentgokthidyinyentcmihelndustoriiec empedenatbiy ofrdelanshape. ((CHiJEurthermeonay da inductor
according to the first embodiment is of generally spiral

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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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 Ak ddpgcRedneoHmtisraton AebP3RviRcRitH P Handpitechae £ thkidh ¥Brhaneiftitsdiments of
the invention, the shield structure is fabricated above the inductor, in addition to or instead of below the
inductor. [00 P4 HSuGHBRIAL BB RSSh RS claims of this specification, the words "comprise” and
"contain” anctd/(ﬁré' tions o %he ords fordﬁéam le "conaprirc,in ! arf]d "comé)ercil1 s" means "jnclijading but
es

S ) : ’ t th it
not limited to”, and is not in ended to il?fn doe hoélt) EXclide other moie é(éaélﬁl\}’es, Comny unernts,

integers or sigps, [ONTETEraHGNqHt RS HessTRIomand &iaimof tis, Shesificinnhe SingAe

encompasses the plural unless the context otherwise requires. In particular, where the indefinite article is
used, the spegifigationisdoRe Ydaisiged aswontemplalinaupiNrali-aswelas1aiagy alityydinigss the

context requires otherwise. [0076]Features, integers, characteristics, compounds, chemical moieties or
groups 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.

15



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. A method of forming an integrated circuit
comprising : providing a substrate; and forming on the substrate a shield structure comprising a shield
member and ¥¥dbAGEEEPS  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 regionGogjRfises a comb pattern of a plurality of conductive
line elements.

1. A method of forming an integrated circuit comprising :

providing a substrate; 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.

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. The method 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.
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5. The method 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. 6The 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 resggﬁzct to a direction parallel to the inductor axis. 7. The method as claimed in

claim 5 wher8in saidSMERGHE AURLL A PGB A B derH St Pl TN PTG B S i RRG o axis. 8.

The method as claimed,in claim herejn the shield member and ground strap. are formed in the
Substiate. 9 THE S d A A T s B e e RS B material. 10

A method of forming & SRINEAPEMEIY JRYIEE RAMBESINGoR Bxéﬁﬂ&&&?&&@;aﬁgwmg)&o%mﬁéd member

on the substrate, the shield membercomprising a first material; and orming a shield strap coupled to
the shield mempgy. dhecshirldistr éh%i@ﬁmﬁfi%@@ﬁe@t seqond-materalwheifiminesegaed material comprises

a metallic material and is different from the first material.
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.
9. 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;
and

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.

11. The method of claim 10, wherein the first material comprises a non-metallic material.
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11.The method of claim 10, wherein the first material comprises a non-metallic material. 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 tHé-secdRel hestediaf eBimpliseshaltin thefirs magie congriynatierrd arelienh. fepstherein the
first material is conductive. 16. The method of claim 11 wherein the shield member comprises polysilicon
having a resiBPRREECHT Hietirg! dPRIEF9OHHE™17. The method of claim 10 comprising forming the shield
member comprises forming first and second shield elements, wherein the first shield element comprises
the first material and the second element comprises a third material, the third material being doped

diffusion regipis. 1, Thepetredhas Samed &ﬁ@{ﬁ&&%{{%@?@&%ﬂ%@ HECRIMShiGIP.plements

are arranged in vertical overlap. 19. The method of claim 10 wherein the second material comprises

aluminum or &Qﬂlﬁ%ng@e Tiag methar.efh alaimd e s compis g dapingARiAbc @i yvherein
combination of the shield member and ground strap from the inductor axis beyond a periphery of an

inductor. 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. The method of claim 10 comprising forming the shield member comprises forming first
and second shield elements, wherein the first shield element comprises the first material and the

second element comprises a third 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. The method of claim 10 further comprising forming an inductor, wherein combination of

the shield member and ground strap from the inductor axis beyond a periphery of an inductor.
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18 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. 22. The method of claim 10 wherein the shield strap is disposed
around a periphery of the 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 pIuraIit¥ of conductive regions formed from a non-metallic

material and ArrangEtf SReE Y IR o R T NaRsHOs SO BPEE R OREAT R AHEGHERY Al¥mber by a

;‘(‘)ﬁﬁﬂf N an o SReSed A P A IR A SRS LA I AR N AN RIRR, SRpPIIPES @ metallic

portion of the shield member at the operational frequency.

22. The method of claim 10 wherein the shield strap is disposed around a periphery of the

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.
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