INTEGRATED CIRCUIT SHIELD STRUCTURE AND METHOD OF
FABRICATION THEREOF FIELD OF THE INVENTION [0001]The present
invention relates to an integrated circuit. More particularly, the invention
relates to shield structures employed in integrated circuits. BACKGROUND
OF THE INVEINTBRRAGIA (ER(ddl ShdEitd RIS UGEHRE AARhip radio

frequency (RF) ICs em iolg the use of integrated inductors to perform a range

of functions. The in QRO sl LIQRESHERE e which is
grounded. Typically, the in(li}hg %S&J%E%W?O%electric layer formed

over the substrate. Inductor coiﬂs carrying varying current at high operating
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The magnetic field induces an image current (eddy current) that penétrates
réﬁEQs%%ﬁHpﬁé{l%@@&deﬂfﬁ%?éH‘ e epResitadirgction as the coil current. The
eddy current generates Its own field, which opposes the original magnetic
field of the inductor. Tip\degradEsNDeOgUBEHTY TRFERN{@)NT the inductor.
Additionally, the electric potential difference between the inductor and the
[0 ndebhseon subsiat sy catdsaaneldipriadieficqorosg (RE)di&lectptolageryse of
pointing towards the substrate. When the coil voltage changes, varying
ingegased (diblacerpantiorirentuggnofidunetirosghlth enitisitatiagg [Eyyarctbamghe silicon
substrate, causing undesirable power dissipation. ;0003 It is therefore
S‘ﬂ’é@ﬂ‘ﬁb‘f@‘ﬁ?iﬁc&é‘é‘é@%aﬁﬁpﬁ%ﬁﬁf o) Rty PE Bt TpENGEr B Ss bt st taysr formed
SUMMARY OF THE INVENTION [0004]It is an aim of embodiments of the
OYﬁ(/glﬁtFﬂ)l szaB:r Omalécg)ﬁ ?%Br%gd ‘{gmll?grcgﬂent at high operating frequencies generate

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

current (eddy current) that penetrates into the substrate and flows in the opposite direction as the
coil current. The eddy current generates its own field, which opposes the original magnetic field
of the inductor. This degrades the quality factor (Q) of the inductor. Additionally, the electric
potential difference between the inductor and the grounded silicon substrate creates an electric
field across the dielectric layer, pointing towards the substrate. When the coil voltage changes,
varying current (displacement current) can flow through the insulating layer to the substrate,
causing undesirable power dissipation.
[0003] It is therefore desirable to increase quality factor (Q) and reduce power loss of
inductors.

SUMMARY OF THE INVENTION
[0004] It is an aim of embodiments of the invention to provide an improved shield for an
integrated circuit.
[0005] It is a further aim of embodiments of the present invention to provide a fabrication

method for an improved shield for an integrated circuit.



integrated circuit. [0005]It is a further aim of embodiments of the present
invention to provide a fabrication method for an improved shield for an
integrated circuit. [0006]According to a first aspect of the present invention
there is provided an integrated circuit structure comprising: a substrate; a
[09%1d stserifenedm pridivigrepetiisldthrarimset dRvEatigRo s dtr @ ofadetndategrated
the substrate, wherein the shield member comprises a non-metallic portion,
CIETRY S SPEUTRIMRT S EohRERS: Sl PBIEIS FOBTIAErifiigtgngmber and a
gr%%% ns rz?iasegr(:nge:ocf %r}letﬁvgrgis?rg E:hevl&;ge:i Sei rﬂYeids (iIefHﬂl irgr% g?'tecngi{glélgt on-metallic
structure comprising: a subs ratté; and a shield member and a rounaas?rap

pdRiBRedanng SHRSYAIS. i IR0t gREd msmber comprises a plurality of

conductive régions formed from a non-metallic material and arranged

[odebptantialiyiaiphipit @pdndugruIent el BREYGMNRIE IR the g dhmMaBIPRE DY rcuit
a current in an inductor disposed adjacent to a shield portion, and the ground

stEltapCamprisag aamatatiagostion [0R08]Aceaselingdoa thitdaspapt Rith@ on the
invention there is provided a method of forming an integrated circuit structure

subsmypzisihgrtie théeyhsetf npnobviati ngnessiystndte; fiormirgndncsiaidregibstréierad from a
shield structure comprising a shield member and a ground strap, whereby the

nghiafdatie mbericompdsessshermyiataii ortioh! andthecgronirmd sddypcurrent in the
comprises a metallic portion. [0009]According to a fourth aspect of the

shigl AP en &eris YsrenfidetndrshirdRy disprietFBrEN iR gatihinariéeny and the ground

comprising: shield elements formed on a substrate wherein the shield

SUEAR SRSPRESES MBLLS BRY{aterial. The shield structure further comprises a
R R R R e
1nqégﬁﬁ§<§'tcflrrg{ﬁlt t@fu@fﬁte%}ﬁﬁ%mg the steps of: providing a substrate; forming on said
substrate a shield structure comprising a shield member and a ground strap, whereby the shield
member comprises a non-metallic portion, and the ground strap comprises a metallic portion.
[0009] According to a fourth aspect of the invention there is provided a shield structure for
an integrated circuit comprising: shield elements formed on a substrate wherein the shield
elements comprise a first material. The shield structure further comprises a shield strap coupled
to the shield elements which comprises a second material wherein the second material comprises
a metallic material and is different from the first material.

[0010] Some embodiments of the invention have the advantage that a shield structure may be
provided having the benefit that a portion of the shield structure is metallic, and therefore of
relatively high conductivity. Such a shield structure may be provided without using one of the

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

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



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

structure may be provided having the benefit that a portion of the shield

structure is metallic, and therefore of relatively high conductivity. Such a

shield structure may be provided without using one of the metallisation levels
[OQLY mebanigwidmieysItachualpsy Rofst aupbrtdhorthansHielarsmurbgre e gumber of

r%aion where said metallisation level might otherwise be used to form a

tiBHST theTrBiSCIaF. TEBTRIEET iffbre AR nRofbE) Aoted sliagrt of the
inggoum and 0.35Pm, where %ﬂ&&”éﬁ%@&&’é metal layers availablg for. 14 siructure.
Interconnection s Ilmlte(%, M1YS Oftén-tsed to %orm part Bt %he interconnect

ERPHEMS QL ING HAMGIRN STUGYS ¢ FRINGE AP AL QL ARG SN RIS SBRG IS des.

Embodiments of the invention are thereof of particular utility with suc
[dgehnologynReas. 08t 2 mbrakBa NSRS the INaRiien havethe-BaMaRAE of the
that the conductivity of the structure is higher than a structure formed only
stierara Rongheetalic amaieiiat Esnfhedisnpntsmef iheinvenlienhavealheddsb®ments of
advantage that the number of metallisation levels available for fabricating the
thnductorestruoctel b Sunrdtereaivaechdey tthe dachtingtiea parahliiratginulctwle iyailable for
formed from a metallic material. [0013]In embodiments of the invention, a
fabopdoneohthie disielossteietarie taatddugdthiy the fatetitcopiines the tte¢hdectdprmed
is formed from a non-metallic material. Thus, in the case of a transformer
frepp i@l WHiEHAhe shield structure is formed in a plane generally parallel

to a plane of the inductoy, a portion of the shield structure that is within the
QRS D B E EHEN ST AL O e ISP L thin the

Iouilg an. axis {the ind ctorfnorm to the glane fl.the inductor), is formed
la cra onrines o . 1NAuc 0r.1s| Orgle I‘f)m a non-me 1C material. us, 1n € casc Of a
rom a non-metallic material and not from a metallic material. This feature

QYIS NEUAIGR IR REHHGHLIR COTRASE S AMUPH A ﬁim@@érﬂaxl%& Hhiakitel to a

would otherwise be required to be used to form a portion of the shie

pratfdIeiurR. iiRRLANN eaedisrent st inerinventian: A SraHRhSARAPOUIRNLY defined
the shield structure is provided outside the lateral confines of the inductor

bptiectuite; peauetabfatitcineager ghihecshielal @tpuniurgs Dehgrodnck@tig@mal to the
portion is formed from a metallic material. [0015]In embodiments of the

planeesttihn, iadpaxtipn sofotine dndlamte mandrs &itig rouadas tragp po tiion efh@lshielaterial.
structure may be formed from the same metal layer. For example, metal 1

Thaa 13atetis powsabetn e betheal pored P stRR sfduersree. of 2ansertibpresftagt would

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

O@ﬁ%%&qlﬁﬁ%ﬁﬁﬁ]@ ?ﬁ iléﬁad'&&é‘&ftﬁ‘ré portion of the shield structure.

[0014] In embodiments of the invention, a ground strap portion of the shield structure is
provided outside the lateral confines of the inductor structure, around an outer edge of the shield
structure. The ground strap portion is formed from a metallic material.

[0015] In embodiments of the invention, a portion of the inductor and said ground strap
portion of the shield structure may be formed from the same metal layer. For example, metal 1
(M1) can be used to form both a portion of the inductor (e.g., a portion of an inductor
interconnect or inductor track) and at least a portion of the ground strap portion of the shield

structure.



BRIEF DESCRIPTION OF DRAWINGS [0016]Embodiments of the present

invention will now be described hereinafter, by way of example only, with

reference to the accompanying drawings, in which: [0017]Fig. 1 is a

schematic illustration of a shield structure according to one embodiment of

the invention; [0018]Fi§R3EE Q%?QWJ&QN&B%%“WQ&N Q as a function

of frequency for an inductor formed on a silicon substrate (a) without a shield
[0%H6k1y re‘?r&%/?%&%Pcﬁéh%Brﬁ?ﬁﬂtdﬁ‘éelé?ﬁB%M BF s SHbehher aperchy way of

witha c nve{tﬂontal shle(gg t%tructure'a[%,(leﬁég{B isa s%h%matlc illustration of

exa le O, W rererence accomy m 1n wnicn.. .
4 Shield'structure accor Ing t0 an epm 0 of the invention; [0020]Fig. 4

[§i3schemaisliusiation oSS UGS ATCRIU I LANE S BIRAANG hent of

of the invention;

the invention;
[0018] Fig. 2 is a graphical plot of quality factor Q as a function of frequency for an inductor
formed on a silicon substrate (a) without a shield structure, (b) in accordance with one
embodiment of the invention and (c) with a conventional shield structure;
[0019] Fig. 3 is a schematic illustration of a shield structure according to an embodiment of
the invention;
[0020] Fig. 4 is a schematic illustration of a shield structure according to one embodiment of
the invention;
[0021] Fig. 5 is a schematic illustration of a shield structure according to an embodiment of
the invention; and
[0022] Fig. 6 shows a schematic illustration of a shield structure in accordance with an
alternative embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION
[0023] The following embodiments are intended to illustrate the invention more fully
without limiting their scope, since numerous modifications and variations will be apparent to
those skilled in the art.
[0024] Fig. 1 shows a shield structure 100 according to one embodiment of the invention.
The shield structure can be formed on, for example, a silicon oxide layer on a substrate of an
integrated circuit (IC), such as an RF IC. The substrate typically comprises a silicon substrate.
Forming the ground shield on other types of substrates, such as gallium arsenide, silicon

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



[0021]Fig. 5 is a schematic illustration of a shield structure according to an
embodiment of the invention; and [0022]Fig. 6 shows a schematic illustration
of a shield structure in accordance with an alternative embodiment of the
invention. DETAILED DESCRIPTION OF THE INVENTION [0023]The

SBANGinY | eFAise dirtan & ApdUFiRsnded (o Rtk tHe itiRltioM s FaIRe formed on

without limiting their scope, since numerous modifications and variations will
th e WS aiferp 6 HBBE SRt e 4t T0BS 4RGN LIEWE F-shi dSructigrate” as

1g according to one bodiment of the inveﬂtjon. Tpe sh'% d structure can
u%e crein can I f T tO a substrate or .1iO a substr te with layers ftorme ereofn.
e formed on, Tor example, a silicon oxide layer on a substraté of an

0389 rated SR {1G SHENARIAD KRGS o Lh. RUBRIRAIG IMPICHY £OMRURRS By, for

silicon substrate. Forming the ground shield on other types of substrates,

et asigallivioarsenidenallicon Q?Hﬁ@@iﬁmdf?ﬁé\ﬂ%@mﬁﬁs%k'i%@xblﬁd%!éﬁﬁt%&ﬁ@. The
or other types of ICs is also useful. The shield structure is located below an

indauetarentdr Atieivativapedthetshiehdstfiiaiuneaain e felamest @ tigeld and passing
substrate, for example, near the interface of the silicon oxide layer. The term
thteuistratetrasfubethti@remn can refer to a substrate or to a substrate with
layers formed thereon. [0025]The shield structure shields circuit elements
(0980 elebirienfictabodineritabicbshifdd eiagtipie comepitrdsictorurfise mdudeageinthan an
_one embodiment, comprises an inductor axis. The inductor member axis is
ingictpig b ito eteimbbtatsatiiaer sl 45Tty tHEsherdigdcpagsipigments from

hrough a centre of the inductor.
fril;ngglggelectric Hek% 0? thedlnductor. 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.

[0027] In accordance with one embodiment of the invention, the shield structure comprises a
plurality of shield elements 110 separated by slots 111. The shield elements serve as locally
isolated conductive lines which are mutually grounded by a ground strap 140. In one
embodiment, the ground strap and the shield elements are disposed on different planes of the IC.
For example, the ground strap is located on a metal layer above the shield elements. To connect
the ground strap and shield elements on the different levels, contacts can be provided. The
shield elements can also be patterned such that they are coupled on one side, for example, on the
side where the ground strap is to be coupled by contacts.

[0028] In one embodiment, the shield elements comprise a first conductive material and the
ground strap comprises a second conductive material. The first conductive material comprises
polysilicon. Preferably, the first conductive material comprises doped salicided polysilicon.
Other types of conductive materials are also useful. The second conductive material comprises a

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



[0026]In one embodiment, the shield structure comprises a surface area
larger than an inductor 170. Preferably, the surface area is sufficiently large
to shield circuit elements from fringing electric fields of the inductor. The
distance which the shield extends beyond the inductor, for example, is about
iy e rfired mpsLitaystnh. e déerabiyically diareend REHUSKEntIat e} dinipiises copper.

inductor is about 35um. Other distances are also useful. [0027]In accordance

Ohith s ehmsidiin st giaeinisatist Uthe shield structure comprises a
lity of shield elements 110 separated by slots 111. The shield ejJements
T o D A w S G e

ind[RUDE,SHAR A0/ RIS LIRHIMER AL SHARHRL AR ANG ERUAM substantially

elemerits are disposed on different planes of the IC. For example, the ground
pSHaRiislarateomametal idyeTrRRS theshigldelgmentsnd a6ensesidhe urrents
ground strap and shield elements on the different levels, contacts can be
inatevided.themshialdl eSS caphalsebadatienersuel thalpildayBI¢ sufficiently
coupled on one side, for example, on the side where the ground strap is to be
ngowpleddiypcontactsej0028ineonscambeldimierfickhefsheelciedementisecohsprise The
a first conductive material and the ground strap comprises a second
shieldcplrsticeisaeaerider athe siéicteatal ratio dorrrsteqdairauavprisesspolysilicon.
Preferably, the first conductive material comprises doped salicided
[093R)silicars. Brar tise shitld oriGEHG eCAMRERY < s aTsy las shiper Halk o Agfagonal

ive material compriilgcija metallic. material. Preferably, the seco

St{"‘gg lEJJ‘g“{R?éOFna XD BB A P AR R L S TS SRR YHES ifse H?S‘EB?%K}%Fhield
f the IC. Typically, th . tive. material ' . Qth
elomints ﬁ%ég Iy thte ?()?e%?rggrlcggﬂ}go I\s/%[%g'z%%?%r%oerggﬁgg Se%Pl%%gmct)ourergroups

types o llic materials are also useful. e shield®elements are

odHangsd t, r&%%ﬁb%i?f{&}{?{%%%lﬂﬂé’}:s Qf EREY LT iR R PF&Q&%E?Embers which

inductor. In one embodiment, the shield elements are arranged to
arsURStaNtRIMI PR BepdiGuak outheuinduptenscails Ortinas e raduag el Pravent, are
the flow of eddy currents induced by the inductor. The slots separating the
sephaiatediempnts are preferably sufficiently narrow to reduce or prevent the
penetration of electric field of the inductor to the substrate. The shield
(08B henténaree preferdibisns utficieertipend dertpried ttemgrl prelares vdiss, [OS0psnged
shown, the shield structure comprises a rectangular shape with an octagonal
togptise d paue tstu@theF oy e Bpin dlietdreams s g distRR e spla Sere el diggceles
useful. The shield elements 110 can be in the form of strips of polysilicon
‘%ﬁe 5)6‘8

Sy bERE GFRIBUAGC FofhiTdls QYOS B T heents are
th b identical i . idi hi t :
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]

m@htbar ?%a;%ﬁeg oq}é&%&)sgﬁl%%ﬁ&lhﬁa?% ?erld‘p%%iv@%Qﬁeéh?zﬁ*)efﬁ?ief%?qri‘m?‘%he shield

triangular shapes whi en arrange

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

[0032] Mutually confronting edges of adjacent comb-like members 130 are separated by a
small gap of substantially the same width as the gap between adjacent shield elements 110 of

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



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
aliaasive stBbrgBrpRi dittiBaP 16 1e Bp strier&v dwger Saan o mp 3n someqgrghadiments of

shield structure 100. Such configuration produces conductive lines which are

thgdﬁ‘é‘iﬁtﬁ?félfi)ep%%ﬁ;e*}%uﬂ?eg’m%tztor. [0032]Mutually confronting edges of
gacent sombiike members 130 are scpatated by 2 mall 48P O e 16 il

N
tantially the Same width as the gap betiveen adjacent shieid elements

eibh30f §360CaMG-IiaMEMREL R N PRGMROIRER kNG Lgm”tlg)fotlhgagﬁ%hield

Is about 0.5um. In alternative embodiments, the gap may be smaller or

cllargRr thanORuMbis8me fMBAHIMEAES ahthsioveiRimtae 9aP RABOULS shield
0.38um. [0033]In one embodiment of the invention, each comb-like member

eld¢zerias106sbicidcolamerisntibeacn of wislih @beuibddtns. losemeimbers of shield
embodiments, the width of each shield element 110 is from about 6um to

elaiponits 2&uatsolnseindfehelbbdilh eletse el hiab eroofashielch sldbrents 1thount of noise
each comb-like member 130 is about 16 to about 25. Other numbers of shield

casldmentstared s shaseifigld It ieeskiel d0e lehieh taterforetrevido tharkield af the inductor.
substantial amount of noise can be generated in the shield elements 110,

Conransatirrinaited arhaectrart of the awm}%rf BeHBEIEAGPIRTiEddn the presence of
enhanqcement of the Q value of the inductor is observed in the presence of

g SRS AN MEE (R S SREM EMERILOAT Qe too narrow.
41Providi ith oth h th b f b t
[%ﬁ ] nlpr\é'vh'c{’%%né%%e%s Juith gERer. agaf;s;geosr o %f_ %ng\%g St ?n(e)m%%?moefrosrmoother

1
other sha structures Is O usertu apes an

sHERRHIHANAmRIRS RNIRI RlgTIeRiECARRE SRICCHAIRRINIARORHMIRlIements can

performance for different types or shapes of inductors. For example, as

bSheNlD FigrSvigigbhtriangeiassharedonambris AEarsanassh {0 R brs.  For

octagonal shaped or "radial" shield structure 300. The shield elements 310 of
eeaghdespactivamiegbetiakie anigniad speppe pdioblars tocraspaeiive edgesmalctagonal
the shield structure. [0035]Referring back to Fig. 1, a ground strap 140 in
shapedetdmedialitthwhksentivodidtenibé theldvémtionsis rofidet axpardvth@ember are

periphery of the shield structure. In one embodiment, the ground strap
oHegrpsare adifadast to ries ppeH VEAR 2Py o tHiridpiald austevents closed-loop current
formation within the ground strap 140. As shown, the ground strap comprises
[WrRand Releits §aps [Hditwing aepair br ERHARLY LirapiPishiais $89q epqgdiment of

The strap portions 141, 142 are provided around respective halves of th

il i R B I

ths I LD Y B e SR RNSH 5 the YOG COmE ke é’ﬁweb"é’&b,"gé?em’ the
gr%llsj sE?a?ogg&é%S%gggﬁe%gtlm}ez agl %%San df%%l %%Qegg : lrgv%}{t'gcéygsee:&%%ppburrent
gap 1451s provided between opposed ends of the strap portions 141, 142.
foHR&REaRithin the ground strap 140. As shown, the ground strap comprises first and second
gaps, forming a pair of C-shaped strap portions 141, 142. The strap portions 141, 142 are
provided around respective halves of the outer periphery of the structure formed by the four

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

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



portions 141, 142 are arranged such that each shield element 110 is

connected to one of the strap portions 141, 142. [0036]In some

embodiments, only one gap 145 is provided in the ground strap 140. In

alternative embodiments, three gaps 145 are provided. In further alternative
PRtisdithe s, Asurgagrs suehdhat spslishiel dsiansmsid Giagewiagerze ong of the strap

123, 124 of the comb-like members 130. In still further embodiments of the
PORIRKESH; 4%Greater number of gaps 145 are provided. [0037]Alternatively, the

nd strap can be provided within the shigld structyre or in a combination
e aP B Wi Sl SR PLE bV T 140 In

2GRN R B AYRIL CIRRRAIBOR AUITE T SOMRAUIPN NP NG SRHEIL SHUGIMS s, four

or ground strap 140. For example, the ground strap can be configured as an

gapSNAPEd grouneusuAP AR ibe sirgonaleof the sayajienRNIQIISITKCIERLER 130.

prevent closed loop current formation, one or more gaps can be provided at
InoftinerartHae diteysactionodiibemdiagonal gleips atitheoropid simye [POSRKA.

one embodiment of the invention, one or more diffusion regions are provided
[003THe subbtratelvihyonie emoodisneptean dhifysiondedgvarhimitherihigihetgraurdor in a

strap is provided in the substrate. The ground strap is coupled to the diffusion
coagioption rdgioths bsrifbersdislevidontdeteronhe dikflssiomeegiunotrayioasnfigured

serve as a grounding point for the shield elements and the substrate
to, Mt rdate-JopR SN B ERGaIMERR o ehiflre it h T serapRd1 stap ). - For

are arranged to be connected to ground, thereby to sink to grounda .
USRI B YL ?ﬁ&PFsCQBﬁ%%EE‘t 8Siﬁ“tﬁ?es(§ﬂ%/8fggé?8 eHigPrifnerig diagonals of

displacement current is.generated.b electric pptentjal difference between
S S o S S R R R L B R T

pRGIENS LA Ak SRIRed Eamy RIYSIUGAR SHIPS i MAlkRsRatve,gmbodiments,

the shield elements 110 are formed from diffusion regions such as P+ or N+
[0®BPNS iR KR SHIARNt of the invention, one or more diffusion regions are provided in
the substrate. In one embodiment, a diffusion region mirroring the ground strap is provided in
the substrate. The ground strap is coupled to the diffusion region or regions by, for example,
contacts. The diffusion region or regions serve as a grounding point for the shield elements and
the substrate underneath.
[0039] In one embodiment of the invention, the straps 141, 142 are arranged to be connected
to ground, thereby to sink to ground a displacement current that is generated in the shield
elements 110. The displacement current is generated by the electric potential difference between
the inductor and the ground shield.
[0040] In one embodiment, the shield elements 110 are formed from polysilicon strips. In

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

or N+ regions in the substrate.



[0041]In further embodiments, the shield is formed by both polysilicon strips
as well as diffusion strips, in various percentages. For example, as shown in
Fig. 6, the shield structure 600 includes first and second shield elements
610a-b. The first shield elements are formed from the first material, such as
(0981 silicdh hrher tretadiaae st s e aed forhed ety A igion as well as
region in the substrate. As such, the first and second shjeld elements are

difIERSHBh iRt ISR e VRIS BRI 18 SPARGINEIS- Selifeiiis daiyshure 600
. staggered in the shield. structure. hown, the seco hield elements ar,
o LI L VR T AL SR Sl OAEm L Hr BRPY S Ror ) S om e

RGeS AEAIFO e FUME Mer&ethg ASI MG R FEAP om a diffusion

arranged differently, tor example, need not be identical or have the same
r3t8 9L INOsAFLARRe MEN AS BR AW RQ {ISIRhigid @lamenis Aedrddesh different
over the second shield elements. Providing first shield above one, some or all
pliessecwvdieleMments argtalseibsedidnéid 23 somg emaodimentsad tiicture. As
invention, the shield elements 110 are made of undoped high resistance
shpotysitleosecimd oinel ¢ rlbmdimsents ptoeidmidapedthighreesistanb@ldotysilioon  Other
has a resistance that is sufficiently high to prevent displacement current flow
confireraiviatdofl shsdchelgnefdtrerd elytbotifmentairthrspoigsilieshiffeagpmembers can be
resistance in the range of megaohms (M%)F: [0043] Undoped high resistance
ans\gedlicH SRR, rédistAAER ! thecraritge SF MESHEEhENDEndo prfentaseering

the flow of displacement_current jn the shield, whereas doped polysilicon,
TEAAHCR Tomon FEUEARE 1 ISP SEEREAI Lo ALAEh L8 G By ments

any.displacement current via the ¢ ucting ground stra .&0044 ductors
P B e A g

[0oR5Id stibictares fRsaRc o wRdansdiiossisiansaRaly 16 R A8JA¥Hdoped

to have higher Q values than inductors having shield structures formed from
hifipieials hapingiMabde soisasistiviyiintarnediata privean-thnan @f poOREA has a

high resistance polysilicon and doped polysilicon. [0045]For 0.13um
reieahnelogy andBhivniieahmologyenadessihesshisld elemenis maydoerfandd some

from doped salicided polysilicon having sheet resistance in the range from
peboedeidadowhns, \tis goareliditermativelytadopadhensaicidedegadhsiicdft hay

be used. The sheet resistance of doped unsalicided polysilicon ranges from
(083311t 79 rslenssiig oeqissensarecl{obed] M Sohiesttapesdim@atsngrocHyaly has been

elements 110 are made of a combination of a diffusion region 111 anda
T8 40ie6n TR IR 199 #ig! 2 Aradh e odifentaictie WhTdbAMRS iy silicon,
h111 is provided below the .olysilico reﬁﬁp 112d with resge%gt to a sub traLe 5

Bilithted 48" BT Fig U5 THE GitaSITH e dioh 191 @ poiysiieo fegrfeement
k& can ttgg Cfgﬁmlggn ngo%'ﬂﬁes?}iB.nal semiconductor fabrication techniques.

[0044] Inductors having shield structures formed from doped polysilicon, and inductors
having shield structures formed from undoped high resistance polysilicon, are found to have
higher Q values than inductors having shield structures formed from materials having values of
resistivity intermediate between those of undoped high resistance polysilicon and doped

polysilicon.



[0047]The relative volumes of the diffusion region 111 and polysilicon region
112 are substantially equal in some embodiments of the invention. In
alternative embodiments, the diffusion region 111 has a higher volume than
the polysilicon region 112. In further alternative embodiments, the diffusion

[ n 1Far Ha53a ToveshrRInsn A o tHE (seiipslnes npdgtorihe 13iatdsippents may be

appreciated that in some embgdiments, the shield elements 110 have a

fogrmiisemelgr 4Bl B HE PoliReoM FEGIBHS PSS Whifk TAnSthEPm about 6 to
SR e e Sens e e PeNSlEn A LE A
SRS S R

R e R T B R DR T e o

aifRYSBAOLL A 91kAY FARR: st reb it 210 MRAAS Of CORRRY < IRAGROANY e diffusion

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

reembedimenisyithe Sé%n@lé(siél%l%%, éﬁgrﬁf@zﬁm?r@%ﬁmwwb@ﬂ‘rﬂwmeﬂﬁed as

and copper. In some embodiments, at least one ground strap 141, 142 is
sHoaAlenFauminume andusioleastionel grownd sdraplitdd , réidnsinmdenobe formed by
copper. In further alternative embodiments, any other suitable metallic
cometatial b sgoivbidation theceddrisagbedidesform at least one of the ground
straps 141, 142. [0050]Iin order to avoid unwanted attenuation of the
[0 netid i k¢ ladso cieledowioh the thtfusimr regidthéhbedepeffetdippa region 112 are
inductance of the inductor, the thickness of the shield elements 110 should
sybStRRtRIYISS4 % Hh YpiBesKIRPAEStRNST Hethrdfbsaliodedodfiimrthe shbpdiments, the

g ements 110, at the Lﬁ ired l{L})_Ber tional fre u&r:cy of the ilrl%ucitor 1%% i
B ERMb bzt STVBREH ekl e Shiielll BIEPREAYgmatve

er'nsﬁéﬁﬂé’nsetﬁ?{s‘,t'%'@’d‘ﬁﬁ%gﬁ }Q%BJH‘? KR deRi Ol NG A AL TR M G, 112, 1t

shield elements are made.

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

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

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

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

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

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

regions and the substrate.

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

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

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

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

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

10



[0052]Salicided polysilicon is one of the preferred materials for forming the
shield elements 110 since the thickness of doped polysilicon is about half that
of the thinnest metal layer that can be formed in standard CMOS
metallisation processes. [0053]For example, for 0.13um technology, the first
m&ieHin mgisFe theMMBIBMICAIBATERbERsE dritetarm M lopshaBeacthibk seaydptraps 141,
0.31um, whilst the second layer of the metallisation process, 'metal 2' (M2)
sa thickness of 0.42um. The polysilicon thickness, on the other hand, is

R O BN 905 R A pIeR ot e dimensions of palilion anchcopheln e
:

s fromow d elementsand a ground Strap; respectivery,

mﬁsaerf%%%%h%g IReQASHT: NI MRS AR 35 IRUOWS LY A9k Sé'ﬁ?aﬁ Abments
GHz, having a resistivity of 1.12 x 106 52m, the skin depth is about 5um

1 ﬁf‘ﬁm&'{lﬁl %@'ﬁlﬁ’cﬁ'fé@%ﬁﬁ'ﬁﬁ@%ﬁﬁﬁ&eﬂﬁ%ﬁ aricaladhiale Aekh hd rild ERMments 110,
copper at IOGHz, having a resistivity of about 1.69 x 108 52m, the skin depth

atishareyiie:0 GRumoantréhecgeounehsirapddO vms fabricated to be about 0.3
lum in thickness. [0055]For polysilicon at 2.45GHz, having a resistivity of 1.12
(003108 5AmertiedkiantdepthisialxouviohOtraithidmdsthe sitialdeblenieerhthislsobgsntially
was fabricated to be about 0.16um. For copper at 2.45GHz, having a
thiprestibay thé sidodenteof e R fripa sikisidptrhisldblontentsu, aanohate
round strap 140 was fabricated to be about 0.3 lum in thickness. [0056]The
[@éﬂ dep$ﬂ1t9f<t96|9§méﬁﬁ%mfr~&f fhapistrrstdmaipritisiealeming pikigld clements

thickness of the shield wa ated to be ar nd 0.16um, 005 A further
A B ERES D S PR PRl oL T A BE e tht can

be formed in standard CMOS metallisation processes.

[0053] 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.

[0054] Examples of the dimensions of polysilicon and copper layers from which shield
elements and a ground strap, respectively, have been fabricated in 0.13um technology node are
as follows. For polysilicon at 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.

[0055] For polysilicon at 2.45GHz, having a resistivity of 1.12 x 10° Qm, 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® Qm, the skin depth is about 1.3um, and the

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

11



shield strips 110 is that the first metal layer of the metallisation process
(Metal 1) can be used to form the inductor coil (for example, for the formation
of a stacked transformer). In some embodiments, a stacked transformer may
require the use of all the metal layers starting from the lowest metal layer
[00netal 1Yksr stargsnenmbreqoobisprne et Retal 1RoEr SHAL ifnatditienchehe typical

used to form the dground strap 140 in the case of shield structures 100

thigknssirig e Girderan GrcalEoP ffeinvahid 3 Fhis is at least in part because
e rounciayap 149.finges the periphery ot e shield sycpurs, anddoes, ¢ .

nderlle any por OI’] € inductor ere ore e same meta ayer

sH QR HSERH 1R IRIMIA B?JJ'B@th1§%F}Q%BEOM~[ZH&%IF&%§£% g‘ﬁfe?atf YOPUIS: U used

addition to being used to form the ground strap 140 of a shield structure 100.

o Q92RhbeHdsesf & metd! é@)ﬁ%’bf@ fRmmth e gratnd StraRdARN 88 8mer). In some

advantage that improved grounding of the shield structure 100 may be

elgbovieHaRlly pienddedndibimis ahleasupartly ducofthedacdtthatydie f@eisEVitym the
of metals is generally about 100 times smaller than the resistivity of salicided
lopalytsilicanajoO6tdiaid v axtéabt-idvaiosufficient and relatively even grounding
of all the shield elements 110 is provided. In some embodiments of the
[00R&ntiord hehrgjronarid st Y Orisddirigerth asedie Shivldeispnagsiran §40 in the case
Therefore forming the ground strap 140 from a material having much lower

ofr kil i uirtHEdIstarting BhouHiEH tHETShINE Breifeitéon o Bl ifothlett in part
has th advant eof uring that currents i din the shleld elements
Do ULE ol STQURE i SHHIEN: A he (DO ET G A ot nderi
elem nts 0 ar the hield elem ts are generg

o DOl e B S R O R AL SRR AR poriion o

al ‘%Ecﬂ%%!r"ﬁﬁt&pé"tr[ﬁ%me? SRRRMEHYaQliilgh o B&ﬂ@&é&m&rp{mﬁ&mm 140

effect. For example, in the case of shield strips 111, 112, 113 and 114, it can
obesarendhakthessystrips are at generally 45 to the portion 172 of inductor

170 overlying these strips. Similarly, it can be seen that shield strips 115, 116
[@89] 117 Rie genefallyhpempendictdafoionthrepordion Istapofl ol tatotht 78dvantage that

overlying these strips. [0063]Fig. 4 shows an inductor structure 175 formed
ir@rca/@hbgtdlmﬂmgwﬁ'dﬂ@ﬂiadmmﬁngetéoo may be conveniently provided. This is at least

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

[0060] It is important that sufficient and relatively even grounding of all the shield elements
110 is provided. In some embodiments of the invention, the ground strap 140 is longer than the
shield elements 110. Therefore forming the ground strap 140 from a material having much
lower resistivity than the material from which the shield elements 110 are formed has the
advantage of ensuring that currents induced in the shield elements 110 are conducted to ground
in an efficient manner.

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

angle of at least 30° to portions of an inductor coil formed directly above respective strips.
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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
[@ggﬁsed ends of the inductor which extend from the inductor towards an

123hsraeranstineRf Steudteid BOBEA RAGIHE BftESHd o ieaals-(ighegase of

according to one embodiment of the invention is about 15jim. A length A of

STH! Gistan b bt bl A B riphely 17 DT HHE TR ST 17841 Yutehetfed oo the

the shield structure (} 12? 124 is about 5 'im.%OO6.4€The length B is . .
PRI A Ao < S S B RECts Ure Wb e A s

1%%1 ﬂ)eglﬁia 1thf9a§ce l éﬁ%?ﬁﬂaf;gr &ﬂlllj&ﬁ'ﬁytg tﬁgﬁdﬂ%ﬂqgg %? ﬁl(ilQCQ(QSllﬂ) overlying these

alternative embodiments of the invention, the length B of the inductor leads

stlipd, 1S at least 5jim. In some embodiments, B is from about 15jim to about
55jim. In further embodiments of the invention, B is about 35jim. [0066]In

[0BeB]e ermhodinenis of ik dreniiony¢ng jepgiftAds atieaskbjitlutn 1®0ME ording to
embodiments, A is from about 15jim to about 55jim. In further embodiments

ogf thebintuantion), MdSraleoudB5jnc¢Bity o hedargdpdirecnaloethoiramdB thhehield
larger the area of the silicon substrate occupied by the shield structure 100.

stiisaresfdhe, driessinbternibobevradtanotutes pavehtiomitie wlueerof/A. alndBterd 75 has
adjusted in order to reduce the amount of substrate area occupied by the

indurdny Kadictire A RARRIESEAY Lot itHiém gV e aiGabfrerohtia eSS an
n embodiment of the invention, the shield structure has a value of A and B
e A S S BORBIARE g kB S AT St I Vi Bing to one
shield structure. 100 is of a,generally square,sha In, alternative .
T R R DR R B s R m a7

ofHHEHRL RS AR YRRLSRARE 0 FHIdURDR! GRQdIMENissthe SRIGI RUsYGHIe

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

[0068S, 6 BidasnAisisiasRwifeshen /igrRRIBEIMIET Ohsidrs. BOPRAMAMe inductance
inductor according to one embodiment of the invention is of generally

vhiexagOhalce the self-resonant frequency of the inductor 175.

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

at least Sum. In some embodiments, B is from about 15um to about 55um. In further

embodiments of the invention, B is about 35um.

[0066] 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.

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

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

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

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

invention, the shield structure has a value of A and B of about 35um.
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shape. It will be appreciated that the inductor may be formed to have any

suitable number of sides, such as 3 sides, 4 sides, 5 sides, 7 sides, 8 sides

or any other suitable number. In some embodiments of the invention, the

inductor is of generally circular shape. [0070]Furthermore, an inductor _
[0968brdindceifiagite: erpoehebmens of gbhapanytiopirahsshised Huehae i8rdis, of 2

successive turns of the structure are of decreasing diameter. [0071]It will be

e pFLE ek RS JBAHIPBRBSERRIEER N G ERIRIOBalER i bHHeure may be

offitors of substantplly Ihp sarme diatetor, Successive TS DG e may
iSplaced with respect td one anbther along a direction normial o the plane o

bR SHrIciHEe- 1, QURGH WOrHsn e RAUCtRfNay bk Ofapruekallylelcgle

construction, being formed in a"'stacked' configuration. [0072]It will further be

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

(0687 3] T aughewthe dasgription antbalains of thisispacibicationgdha aonesagonal
comprise” and "contain" and variations of the words, for example

sHgem prisitigbeamchteomyplrides thenedmsdlimshydin gdouied 0d [nnteahtoSpaaidei sunober of
intended to (and does not) exclude other moieties, additives, components,

sififtegoel ot steiges. [(HOTEFT Arodghdutitdee desdeiptiomnamtheraimistdé tigber. In some
sggcification, the singular encompasses the plural unless the context

18

AHESE REGharE e e dndH cioR &y BT RN FIBFTIH BFHERPSs used, the

ification is to be understood as contemplating plurality as well as _
[OZ)I%%CUI ari]fty,“ﬂﬁlig‘é’éeth@ %ﬂ?@%ré&?ﬂ?&‘g%fﬁe iglggt embodiment 1s ota generally spiral

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

[0071] It will be appreciated that in some embodiments of the invention, each turn of the
inductor is of substantially the same diameter, successive turns being displaced with respect to
one another along a direction normal to the plane of the shield structure. In other words, the
inductor may be of a generally helical construction, being formed in a ‘stacked’ configuration.
[0072] It will further be appreciated that in some embodiments of the invention, the shield
structure is fabricated above the inductor, in addition to or instead of below the inductor.

[0073] Throughout the description and claims of this specification, the words “comprise” and
“contain” and variations of the words, for example “comprising” and ‘“comprises”, means
“including but not limited to”, and is not intended to (and does not) exclude other moieties,
additives, components, integers or steps.

[0074] Throughout the description and claims of this specification, the singular encompasses
the plural unless the context otherwise requires. In particular, where the indefinite article is
used, the specification is to be understood as contemplating plurality as well as singularity,

unless the context requires otherwise.
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[0075]Features, integers, characteristics, compounds, chemical moieties or

groups described in conjunction with a particular aspect, embodiment or

example of the invention are to be understood to be applicable to any other

aspect, embodiment or example described herein unless incompatible
[00EYewitheapysat ceimetiiRsteisAsM S P ARdhtekfaied] Biritliesausipies described

comprising: a substrate; and a shield structure com nsmgf% shield

“tﬁé?ﬁotb‘é‘?‘étﬂdwéﬂér%tmﬁlgﬂléb TR BRIV SO ST8™PIe WhlRilTYRRIGRidg to be
ember compri non- met llic ort on, and the round tr rises a

S P BB T e s RS s
mgggﬁgg%gmms at least one conductive region. 3. A structure as claimed

in claim 2 wherein said at least one conductive region is arranged

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

by a current in an inductor associated with the shield structure. 4. A structure

as claimed in claim 3 wherein said at least one conductive region comprises

a comb pattern of a plurality of conductive line elements.
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5. A structure as claimed in claim 3 wherein the inductor has an inductor axis,
the inductor axis being arranged to be substantially normal to a plane of the
shield structure, the inductor axis passing through a centre of the inductor. 6A
structure as claimed in claim 5 wherein the at least one conductive region is
Wdreitteldimedisangle of at least substantially 30 to corresponding conductive
track portions of the inductor, said corresponding conductive track portions
being located directly above or belo'teMPleast one conductive region with
respect to a di{e tiorhgatra”?l to the inductor axis. 7. A structure as claimed
in claitn 5 wherein said at feast ona conductive region is arranged not to pass
througghﬁmt@qutor axis. 8. A structure as claimed in claim 1 wherein the
shield member and ground strap are formed in the substrate. 9. A structure
as clgimaedn ¢ladmrd W&ﬁcf&ﬁm&@ea subsiiae:GRRIPAIRES acfligliRcUinMalatal on the
10. A structure as claimed in claim 1 wherein the shield member comprises
sueped, polysilicon, undoped high resistivity polysilicon, or salicided doped
polysilicon. 11. A structure as claimed in claim 1 wherein the shield member
comprisasiat tleashiohke diffugsionoagitres mthesuestiitepatiat, |leadt dreground strap
polysilicon region or a combination thereof 12. A structure as claimed in
cqirirised ovimeralfs hitishiield structure extends from an inductor axis beyond a
periphery of an inductor. 13. An integrated circuit structure comprising: a
substrate; and

1

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

conductive region.

3. A structure as claimed in claim 2 wherein said at least one conductive region is arranged
substantially to inhibit an inducement of eddy current in the shield structure by a current in an

inductor associated with the shield structure.

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

comb pattern of a plurality of conductive line elements.

5. A structure as claimed in claim 3 wherein the inductor has an inductor axis, the inductor
axis being arranged to be substantially normal to a plane of the shield structure, the inductor axis

passing through a centre of the inductor.

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

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

saidi et Hngriend oo dnereHeng rering leaaipdcmphisakoaente gy the at least
portion. 14. An integrated circuit structure comprising: a substrate; shield

OB SATSHEL Y8 e O e B S P dira HoorRaiy sl BRI BSIARHES a first

material; and a shield strap coupled to the shield elements, the shield
strap comprises a second material, wherein the second material comprises a

7 metallicmateral.ang s fifferent ¥omeng, Ust Malgahe %@nJ&%s%ﬁ%Q&ﬁgsoirranged

claim 14 wherein the first material comprises undoped polysilicon, dope

nfQlysiicanql-aalicdesd.sepsdolysilicon and the second material comprises
aluminum or copper. 16. The structure as claimed in claim 1 wherein the

ground strap is disposed around a periphery of the shield structure. 17. The
structure as claimed in claim 1 wherein: the shield member comprises
8 first ahdiseoondsshiudhtélmmientslceheprisihg diftét emtnmhetenidisoand st are formed

second shield elements comprising doped diffusion regions.
in the substrate.

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

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

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

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

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

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

axis beyond a periphery of an inductor.

13. An integrated circuit structure comprising:
a substrate; and
a shield member and a ground strap formed on the substrate,
wherein the shield member comprises a plurality of conductive regions formed from a

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

17



18. The structure as claimed in claim 17 wherein the first and second shield
elements are arranged in vertical overlap. 19. The structure as claimed in
claim 1 wherein: the shield member comprises first and second shield
elements, the first shield elements comprising undoped polysilicon, doped

ShaRI sireBs oS afeidRY H’o‘ﬁb@%@ﬁiﬂ@@ﬂsﬁﬁaddﬁﬁﬁgbifbﬁ&@i/i’el@@@}n@?ﬁéhe ground
comprising doped diffusion regions. 20. The structure as claimed in claim 1

SUARSPIIRTRE &RsiaHS&RIHEP-comprises polysilicon haying a resistance in the
range of megaohms. 21. The structure as claimed in claim 1 further
comprising an inductor with an operational frequency and wherein at least a
portion of the shield member has a thickness less than the skin depth of the
portion of the shield member at the operational frequency.

14. An integrated circuit structure comprising:

a substrate;

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

a shield strap coupled to the shield elements, the shield strap comprises a second
material, wherein the second material comprises a metallic material and is different from the first

material.

15. The structure of claim 14 wherein the first material comprises undoped polysilicon,
doped polysilicon or salicided doped polysilicon and the second material comprises aluminum or

copper.

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

periphery of the shield structure.

17. The structure as claimed in claim 1 wherein:
the shield member comprises first and second shield elements comprising different

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

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

arranged in vertical overlap.
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19.  The structure as claimed in claim 1 wherein:
the shield member comprises first and second shield elements, the first shield elements
comprising undoped polysilicon, doped polysilicon or salicided doped polysilicon and the

second shield elements comprising doped diffusion regions.

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

having a resistance in the range of megaohms.

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

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

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