; ABe3e7Z4~~, H6TZ% A METHOD AND DEVI CE FOR REDUCI NG CAPACI TI VE AND MAGNETI C
EFFECTS FROM A SUBSTRATE BY USI NG A SCHOTTKY DI ODE UNDER PASSI VE COVPONENTS
BACKGROUND OF THE I NVENTION (1) Field of the Invention The invention
relates to a method of formng an integrated circuit, and nore

par ti cul ar |y, LOuRIRIBARIPHE RAEL RGN SRAPY ABREFRE, AnSSHRENRAEI ode

under |l yi ng passive conponents In e nmanu ure of integrated Circuits.
(2) Descri pti onERHEGTsFFDMor SEBSTRATERY MG ActCHETOKYi IOy BNEERci rcui t s,

circuits such as radio frequencyPAggFﬁ/gcé%@k;bﬁ ve many passive
al’=in

conmponents; for exanple, inductors an sul ator-netal (MM
capacitors. These passive conponents require a high quality factor, but
they often suffer fr, i L 9 i m t he substrate. The magnetic
effect fromthe su%é‘%@lﬁglﬁﬁ?ﬁﬁgﬁ?@%ﬁéﬁone maj or source of noi se which
degrades the inductor's performnce. Many process engi neering procedures

have been us t tect inductors and other conponents from noise, but
t hese proces?ggmiqggtggﬁﬁw Tquite conplicated. U S. Patents 5,445,985 to

Calviello et al, STRS&wvadtnt @latdk as atn&hodbs forithgSanafke@d @rtditSand/Moré66,
both to Desai goudar et al show nethods of form ng inductors and Schottky

di odes. U. S. PEHEWRHIY: 40 g7inethed of gedugingamses b fuminese mehettyydigds pndstlymgam

| ead di ode. bhsSive Bsth Tent@irﬂ-ﬁ@mﬁﬂﬁaét@m%ﬂn‘fé@at&fch%ln'téeaCheS a net hod of
formng a high quality varactor. SUMVARY THE 1 NVENTI ON A pri nci pal

obj ect of the present invention is to provide an effective and very

manuf act ur abl# gEet e, f m 8RS &g hi gh quality passive conponents in the
fabrication of integrated circuit devices. Another object of the invention

is to provide a nelhibd mphufagivre efdniegrgteg airstitsecicwitp ouvhris sadanieggnere (Rived

noi se in the, oar t - deci ' t jgct of

the i nventi oﬁlﬂﬁlgty El%%pﬁrl%l\? ipggemdg%ﬁgl? h%&fil%bﬁ} %@%I%Z?C}u%té)rﬁw%gﬁnegﬂgﬁaﬁ §°r§§14§a§i ve

conponent s héviMpcapediwce dbesgrasiite oompanchtsmagrista ligleqifadigt fagtor, bighepaofichact ur e
S

of integrate [ ' . furt her | ect. | rovi.de t hod of
Pabr i catt ng. s ilicie MeibbBomARl SEbcke i PREES 18 TRBE sflstais ang
magnet i c ef f &cin induaisi in@na nfaih gbirky ofih@skewhinkl dedryden ghd nduqassieyformance.

conmponent s. still further .object.is to provid net hod of fabricating a
i oh_qual +ty MR PSS FREER BUGEUIS R EER VST BoPoRF o MOPHES G STREt o by
usi ng a Schotdrpyonentd demuditestuy theg: pri@sdeh ateak@illy qhity &mdlididder object is to
provide a nethod o ricati hi gh_qual ity capacitor having reduced
capacitive effect {Jr{ﬂpa&% gﬁlgg?%atﬂé W%E] Algah Beiotleklp Hrestfe tuAbe™lyi ng

5,450,263 and 5,370,766, both to Desaigoudar et al show methods of forming inductors

and Schottky diodes. U.S. Patent 4,577,213 to Bauhahn shows a Schottky barrier beam

lead diode. U.S. Patent 6,100,770 to Litwin et al teaches a method of forming a high

quality varactor.
SUMMARY OF THE INVENTION

A principal object of the present invention is to provide an effective and very
manufacturable method of forming high quality passive components in the fabrication of

integrated circuit devices.

Another object of the invention is to provide a method of fabricating passive

components having reduced noise in the manufacture of integrated circuits.



the capacitor. Yet another object of the invention is to provide an
integrated circuit device with high quality passive conponents having
reduced capacitive and magnetic effect in the manufacture of integrated
circuits. A further object is to provide an integrated circuit device with
hi gh quality passiye t ving.:re | td Ve : L C
ef fect because of Yg%%n%%{rggggﬁ‘%egfotpgéﬁ‘%g%% g%%g?‘g%ggg%egﬁéordl ?/]?fr%gn‘g‘ﬁgg gﬁfglsi ve
conponent s. Auality |dasdiver tbreponeiis eletvings redocedr capadtveannd nhegedd effecti mc diet
device with a hiigqgguo?l. itt ti(gduct or having reduced nmagnetic effect fromthe
substrate belBUYEC Hée%?% BEEof a Schottky di ode underlying the

i nductor. A yet further object is to provide an integrated circuit device

with a high quality.capaci.tor. having.reduced, capaci.ti.ve effect.fromthe
subst  at e becauseRofibHo SHFGEnEeP BTG PSEROPE i) HPeH e o Agtling Fre
capaci tor. | Bopsehid daciag eduded bpacitiy€eidm@bnetibicSfettrbiCidingdn Sahdatily hidshicof
fabricating hi gual ity .passi ve conponents having reduced capacitive and
magnet i ¢ ef f SB{EYR\ (kAR vecomponegity, ot t ky di ode underlying the passive

conponents in the manufacture of integrated circuits is achieved. A
Schottky diode is forned conpletely covering the active area where passive

conponents wi || bé stiffpher oljre istorypYifs 2 iedwd of fabssatingachigh gyl @iwi@ct ri c

llayer. Passi %g,isOrReRAMEnetCetfll 5 Y bldd 8y hdis dial e hay&tyimpher ei n
t he Schottky di o%e reducae%é1 substtatetnoi se rtegshlgfﬁ?gngsi nﬁtﬁ?gh atljlal I tyi/n\é@f t he

passi ve conpdiepdustorAl so in accordance with the objects of the invention,
an integrated circuit device with high quality passive conponents having
reduced capacitive and magnetic effect because of the presence of a
Schot t ky di ode undeiet frirthey atirst pae provedeconptberbelt febiiwting hhizhegalith c8ehitvert ky
di ode conpl et el. I ~act | re f .r . i.el .| ayer
overlies theh&%{ﬁ)ﬁa ﬁ%dgﬁ%gletsg ascgiﬁ%g1 t@%?rlgjgﬁgﬁtg Q%%]\}éé sf%&t{kﬁéﬁgg glfuéeé Fitc
| ayer. The Sékanpdeytordi ode reduces substtate noise resulting in high quality
of the passive conponents. BRI EF DESCRI PTION OF THE DRAW NGS I n the
acconpanying drawings formng a material part of this description, there is
shown: Fig. 1 sch®amdnotat bbyjedt lof thetifivehien isfo prookisas eettgrowdkirtitpdeeRentiat i on a
passi ve devi ge of f.he rior art. Fbgvs 2 through.4 sc ematical}g/ i.l Lustrate
i fect

in cross-sec }gBrﬂilla ¥ PR FRmpongs having reduced capacitive and magnetic e in the
manufacture of integrated circuits.

A further object is to provide an integrated circuit device with high quality passive
components having reduced capacitive and magnetic effect because of the presence of a

Schottky diode underlying the passive components.

A still further object is to provide an integrated circuit device with a high quality
inductor having reduced magnetic effect from the substrate because of the presence of a

Schottky diode underlying the inductor.

A yet further object is to provide an integrated circuit device with a high quality
capacitor having reduced capacitive effect from the substrate because of the presence of a

Schottky diode underlying the capacitor.

In accordance with the objects of this invention a method of fabricating high

quality passive components having reduced capacitive and magnetic effects by using a
2



preferred enbodi nent of the process of the present invention. Fig. 5is a
circuit diagramof the P/N Schottky di ode of the present invention. Figs. 6
and 7 schematically illusttate in cross-sectional representation a
preferred enbodi nent of the present invention. 3 DESCRI PTI ON OF THE
PREFERRED E T . : r kv I Ol hot t ky
di ode usingwg SQ¥F§@§E %?%@%gg%@ipg%Pﬁﬂﬁ 8§%§£élH?o%%&%%%g%(&thg%Egtect
over |l yi ng cormportens sctievedn sAilSshatidy elictiei is dormEl eompletety devefing rtheabdive achs as a

metal shield_to reduce substrate. etic naise.. Fig. .1l illustrates a
Lypical i nt eyl el urs Sorpoias; G BY ety 15t oot itdec R eeBr BBt r at e
10 is il ustdaleetlic Ipyeef @asbleycohponants ot fomirdarydfing tHendelsdttic tayar whersinal | ow
trench isolatjiop.region is covered by an N-wel.l 20. A.metal |ayer 34,

usual 1y copptie SoRRt AR ERosre SOt Ibue o0 4H BYAEY Of obf Zpsiveso,
Passi ve conposgpined®. has been fornmed overlying dielectric |ayer 36. The
passi ve conponent may be an inductor or a capacitor such as a MM
capacitor. 50 shows the netal shield 34 is connected to ground. 52

i ndi cates noi se fARPIA B&ofddht %l the oi;j@etsr@@it&esnvénﬂom@mmfe%wu cG@lt dveragat e
into the Nwell region and can be absorbed by the netal shield 34. Since the

metal shi el d™3h high qealipy erwye PRt bydns, BdespsReiive 14 BeEstinstiedr ot ect
the passive gaARRNENthef H2ENAOLES- _schlatﬁlﬁp @]gﬁ@%dgiyiﬁ@%epﬁa%ﬁ‘%@tcoinw&ms! /N
e 9

reduces noise fromthe substrate in orm of "'magnetic or capacitive
effects by fathisved A& SShpideordigdediongpietalnersersyinpgtivepscaeiasiubuirateo np Siskeatts .
Referring no Lt J . j LSTi ] i al

conpl et ed in?%%?%&gggé%%%ﬂ#?%é§8%%éﬁk%ﬁz%rg%ﬁ§%§ﬁ%ﬁh?ggﬁg??gﬁg%g I;h¥egions
22 have beenS¢lwttveddipde hpduceshsubstbist neise restdiingv i highi gnaly whielle pasbieve
devices will | ared lies between two of the STI regions shown. Active
region T where R Y an3i stor devices will be formed |ies between another two

STl regions. An Newell 20 is fornmed in the sem conductor substrate 10 in

t he passive region , - y be formed inthe T
region. Referring ﬁg%ﬂfgﬁEﬁgﬁﬂgbﬁégﬁ?ﬁ%ﬁg%%W§%Gggvice structures are forned

in and on the substtate in the transistor region T. For exanple, gate

el ectrode 24 is fabricated over|yin ate oxide layer.in the active
Fegion Light |y (BHECORPES ARG rEG Sreer e hayis -apen estice and
drain regi onshom:are formed within the substtate adjacent to the gate, as
shown. 4 Referring nowto Fig. 4, the Schottky di ode protective device of
the present invention is to be fabricated. The contact structure of a netal
to a lightly dopegigsi kitepnatit3ly KMWatedsh SrosRCROtINKY refictdatiof sk e dAKGr 62
is deposited gver the sem conductor substrate in the passive region P and
over the devPE®eBEP #%t ures in the transistor region T. The netal |ayer may
be cobalt or cobalt and titanium The substrate is anneal ed, for exanple
using a rapid thermal anneal, wherein the silicon reacts with the overlying
metal |ayer to foFigs-a2 rferough $apdhemneiécallyyiivsti@® im crobesectienat irgiirerenteégyi on T on
the gate ele - I i for Ohmc contact and to
formthe Schg%?ﬁgggﬁgggggﬁkﬁﬁkﬁﬁgkggg?%zé&?@gﬁ%ﬁﬂ . The unreacted netal 62
is renoved, resulting in Fig. 5. Fig. 6 is a circuit diagramof the P/N
Schot tky diode 64g;, THjg gﬁk&i%%é&%?ﬁeqjlﬁgeho%hiolaé SF ket 1%%‘6 %Pnbgntlt}oat e noi se.
Processi ng conti nugs’ REW as  convent renal “to rma pasglvéke iMterl evel
dielectric layer (I1LD) 30 over the salicided devices 63 and the Schottky

diode 64, as illustrated 4 n,Fiqg. .{...Passive co nent 40 is.fabricated as
Choan n eoo 1o BEL AGE 2 dnbhicnly ihRRRY S TR ER T cpiites B T Rt
qual ity mat eembddimethof 86 peappeaivehsordeposi ted over the surface of the ILD

| ayer 30. The copper layer is patterned to formthe inductor 40. For
exanpl e, the inductor may have a spiral shape or any other desired shape.




I n anot her exanpl e, conponent 40 may be a capacitor such as a MM
capacitor. In this case, a capacitor stack nmay be fornmed conprising a first
netal |ayer, a capacitor dielectric |layer overlying the first netal |ayer,
and a second netal |ayer overlying the capacitor dielectric |ayer. The

stack is pattern %’?Bﬂ@é@{? tky di ode 64 reduces
the magnetic effg%tSE;RfHEﬁ@%bs rate. ﬁMsBBT‘?I e nolse fromthe substrate

52 is absorbed by the Schottky di ode so that it does not navel to the

passi ve conponent..40. The ottky di od t he |nvent| on .provi des
a reverse diode tgép PotEdt° Ee péeg%%olﬁven Y84 55%}5 Roide. 2 f‘HP iR
silicide fil psessveras ravelmtdaidesd‘lﬂ(&ﬂ\dlltpﬁ)tédﬂ btrehmngrcednpmnmfaﬁm subkieatdlol se.

The process of. t pr vention I, hi h ual it assive
component s s RE Al e CHP Ot eLp B s ork gé}%?* fﬁﬁﬂgﬁ%;&éw&? the
present invention underlying 5 VWhat is clai rred is: 1. A nmethod of formng
an integrated cirgui vi ce havi.n h qualjty passive co n

conpri sing: provi g‘lg B ﬂ‘ﬁmé?:gﬁ Wcﬁﬁ‘gﬁgﬁ d gircugy eﬁlﬁ?logtgﬁgil?raﬁr%%‘fo é‘éCé‘?Td
passi ve conpeigihts 106Eilllaraba, preRrdbbafoatsd & haoblyd@ilRe STB6H. tkshallbww eench

conpl etely covering said active area, coveri ng said Schottky diode with a

diel ectric | &9ktion Fagon 3¢ FoHged &Y dah ASEPY 20eb ipeitle yer Sfhe PTG FOBRET PT10
dielectric | ﬁ]!(lﬁﬁndi\ﬁl%@bf‘ lssmecﬁsmtatdfe{e&wﬁ?e rs@d%gﬁve%b%}ohé}&%o ol 8&n

resulting in _high Ualté]é sai d asswe conponents in the fabrication of
sai d i nt egr af@med overdiing diglgrteie laypr frhé“@r@@%b’d camporat gy tbe agl indueior ofifser ei n

sai d step of ok SRl hBINghERY J0URCOFREL8icld I8ROBHHLAG B ofiGh!

| ayer over | ying sal d silicon substrate; an anne I ng Ssal et a
wher ei n sai dﬂrmdanaters agies frpmdls wbstratd Bwindissj ih resnfeubsmmacmetto iftothmM et al

& Al o 5 ey Sn G Han Bl by AR ARSERIS. shee NSHIRI AR B6EEGI N0 1O

Claim2 wherein ayer chosen romt consisting

cobalt and colosd to/thd maamanmnpdmenThedqwemthmotandmmdssm@ ctompﬁiuant froth rwherel n said
passi ve conponents are chosen fromthe group consisting of: inductors and
M M capacitors. 5. The nethod according to Claim1 wherein said substrate
noi se conpri ses nilgnebéass Gfﬂle@fGSentﬁiwefmi’[&l mmChmﬁblaacﬁ@rndﬂler@bitmtanahm’fohn

wher ei id substrat ]‘f t t hod of
Forming an i Al BEPAEC CPPISTE SEVF Y REVABG. MIgHSyaas £9%5kkis G5 FebtBonent <

conpri si Ng: components.

Referring now more particularly to Fig. 2, there is shown a partially completed
integrated circuit device. Shallow trench isolation (STI) regions 22 have been formed
within the substrate. Active region P where passive devices will be formed lies between
two of the STI regions shown. Active region T where transistor devices will be formed
lies between another two STI regions. An N-well 20 is formed in the semiconductor
substrate 10 in the passive region P. For example, a P-well 21 may be formed in the T

region.

Referring now to Fig. 3, semiconductor device structures are formed in and on the
substrate in the transistor region T. For example, gate electrode 24 is fabricated overlying
a gate oxide layer in the active region. Lightly doped source and drain regions and
heavily doped source and drain regions 26 are formed within the substrate adjacent to the

gate, as shown.



7 t he passive conmponents provi des noise protection thus reducing
capacitive and magnetic effects fromthe substrate. Wi le the invention has
been particularly shown and described with reference to the preferred
enbodi ments thereof, it will be understood by those skilled in the art that

vari ous changes ip.Lorm and defaid s e, mde MLLhoU depard jog, frqm the
spirit and scope 0O I'nvent I<on. proviting an active area of Ta"silicon
subst r at e whéwentsmiisltopssisbricated o fihe tetdes starcard of dvaethbtiorai liphtle dopedejiosi isi ng a

metal |ayer gverlyin aid silicon s ttate;. apneal ing said netal |ayer
wherei n sai d%ﬁ%‘@a s |ag§F§Pﬁler§‘8f‘% v& f’?\eLflag;lP%?rsq%I ’isc%ﬁosé'ﬁgsot%rag'@ PRSI et al
silicide | ayesbsameld the rpgss&airelgi@iPhﬁ@aTes u{esiexriiaé ethﬂ&éﬁhmrl]éSﬁilﬂisﬁir e 28T,
substrate ang, overlyi ng said tal siljcide |ayer together conprise a
Sehot t Ry i odBS EEIRTRERI dovaEhg: Sotil Sad riairay oo SbTEH RGBS &hor t ky
di ode Wi th aeghingli€sditid £rabRtRérmaPdithedlOFRAr&H 1kt o 3usisWAHCREBRIB e Snetal
overlying said passi vation | ayer wherein said Schottky di ode reduces

substrat e notX& PLAN § F5E! sakicide dayereiimiths tragsison regiqrak 8n the salmvsHedandi n t he

fabrication ef tigaothchila@Oralons f&i OHihik okl8Y 1268 to form khe stRikPdicAE e@hdiRY to
Claim7 wherein said nmetal layer is chosen fromthe group consisting of:

cobalt and cB¥&IVe ragiondhi thyungactyhaetabédis seragvedreiuigeteFig & m 7 wherein said
passi ve conponents are chosen fromthe group consisting of: inductors and
M M capacitors. 10. The nmethod according to Claim7 wherein said substrate
noi se conprises nigneisiacietit diegrem df the FheSalrettiyod odec®o ritinbpck-do-Bickidindg

wherei n sai d gy ggﬁﬁgﬁhﬂggﬁggoig nprises capacitive effects. 12. A integrated
circuit device having high quality passive conponents conprising: a

Schottky di ode conpletely covering an active area of a silicon substrate; a
G et ric | axer, aXeLli Vol SRI%¢ SGBHE, (1o o doBBRPL g
subst r at e noilskcirigdayer i(Hd)i 30 bveyhhegedicidey deficsad damhss i Schotdgniiode 4, Sas
illustrated in Fig. 7. Passive component 40 is fabricated as shown in Fig. 7. For
example, component 40 may be an inductor. A high quality material such as copper is
deposited over the surface of the ILD layer 30. The copper layer is patterned to form the
inductor 40. For example, the inductor may have a spiral shape or any other desired

shape.

In another example, component 40 may be a capacitor such as a MIM capacitor.
In this case, a capacitor stack may be formed comprising a first metal layer, a capacitor
dielectric layer overlying the first metal layer, and a second metal layer overlying the

capacitor dielectric layer. The stack is patterned to form MIM capacitor 40,

The Schottky diode 64 reduces the magnetic effect of the substrate. That is, the
noise from the substrate 52 is absorbed by the Schottky diode so that it does not travel to
the passive component 40. The Schottky diode of the present invention provides a
reverse diode to protect the components from substrate noise. The silicide film serves as

a metal shield to further reduce substrate noise.

The process of the present invention provides high quality passive components

such as inductors and capacitors. The Schottky diode of the present invention underlying
5



13. The device according to Caim 12 wherein said Schottky di ode conprises
a layer of netal silicide overlying said silicon substtate. 8 14. The
device according to Claim13 wherein said netal silicide is chosen fromthe
group consisting o cobalt silicide and cobalt silicide/titaniumsilicide.
15. The devi A5CoLALNg. to T aim 12 wherein said passive conponents are
chosen fromthe group consisting of: inductors and M M capacitors. 16. The
device according to Claim 12 wherein said substrate noise corrprl ses

magneti c effacts evi.ce_ac

17...T
substrate noise cOnBrTes g’f gafg‘é‘&% #71 v %e%gt?é«;gir%m gelm,& ha'&m’&"\geh eu ltﬁpﬁss}f‘feAr d} @

%3222} @:q- 4.2 coTpon]ents]compnsmg l cal
Xsni ca]ca]calca ga] ca caJ ca] ca

ca] ca] ca] ca] ca] ca] ca] c%}‘@%}’%a%“c&}'i‘;v ?‘f |% ﬁ’/ﬁS% '§ SQ tﬁl %ﬁ?}‘ ?f}dgé’}ﬂ?a ca] ca]
ca] ca] ca] ca] ca] C%diﬁ:]oﬁédt@&]e&@]a@ﬁbﬁ@dt&ﬁbﬁ&hﬁﬁd @s&mkgzaioaab@raﬂlstaiy@ab&ahca] caj
ca] ca] cal $0/<9/d<"(+({[1( J)S*+t,,,,L---.+.{..+ F//0&22303} xsni d_Z] ca]ca]ca]c

a] ca] ca] ca] ca] ca] & ‘Eé‘]e'i’:’a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] cal 0333¢553)kérfg&xili Sehottkly-diode Wifh-a diéiEdthi kgt 383} xsni d_Z] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caJ ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]
ca] ca] ca] ca] car aBF 100,{9@11{1; saldg pg@WI{lgonents overlying said "10 dielectric” layer

109\ 109 5 I,
O(VW\&( %) 0% %/é ) w (%&é}leﬁ)% {f)s&ag%é)&dl()ae @@ %Qbsulﬁég%}é&qe@%n@m enl QEMEor() - 2!
said passive components in the fabncatlon of sald mtegrated circuit device.

2. The method according to Claim 1 wherein said step of forming said Schottky
diode comprises:

depositing a metal layer overlying said silicon substrate; and

annealing said metal layer wherein said metal layer reacts with said silicon

substrate to form a metal silicide layer overlying said silicon substrate.

3. The method according to Claim 2 wherein said metal layer is chosen from the

group consisting of: cobalt and cobalt/titanium.

4. The method according to Claim I wherein said passive components are chosen
from the group consisting of’

inductors and MIM capacitors.

5. The method according to Claim 1 wherein said substrate noise comprises

magnetic effects.

6. The method according to Claim 1 wherein said substrate noise comprises

capacitive effects.

7. A method of forming an integrated circuit device having high quality passive

components comprising:
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RIA?MV 10" :10% & ()-v% 10% & ()-!$ 109%& ()- &10% & ()-c 10% & ()-!
109& ()-2Z2}~?m\V 1003f10% & ()-1 10% & ()-!&0 109& ()--10% & ()- +

8?2 g. 8 : : ; 6 %& ‘%e)cozﬁ%égré IQIMGS(JOISG pro ec@%u(s)reducmg capa(c)mve an& Qnalggetlc
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101090& ()- 10W 10W 10VBVIOW& () - 1G
1090& () -\ &0] 109M& () -\ - WLOIM& () - >SEMIEMDC 10\ ] 1090& () - 3-
109 () -\ z109W& Wil SHRIMGRitioN has Kt WRICArY 2HLRAMRA (desdWibed! Btk SttsrenddOd/ 10W

the preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made without departing from the spirit and

scope of the invention.



10VBS109M& ()-! &0 109AWAE () - ! #- 10%/\\(/&() 10%/&'()-
109M& ()-$)"{""$$% [<SH= ' 10% & ()-z!v% 10% & ()-!P 10%t& ()- F
10% & ()-\]10% & ()-!- 10%t& ()-) %?/k"((((+(}si_@

109M& () - 10t 10t 10t 710% & ()-'9610%&' )-1--

| Toose ()-] Lower (). FIOUE (- 188 5‘%51 LR it e
109&' () -z 10%/\Béol(rﬂpohént§.ﬁ3/¢0k&f®ncatek(, 109&' () - 10%3)/\& () z,,,L------ dYNC
100 () 5. (. - 41 G DAEPEAEE A e G o oo o 01
]10% & ()-:10% & () - 10¥néaliay sdid Metal RIErbRReM b @RLAVMNE oot ANLQW sitico&’ () - @
10%8M0%: () - I @'10%%st$a?te- ]to ong%.) rr:?eg}& s1£1c1de %%ro %/éyr/g‘m(g)sa%i silicon substrate wherein
said silicon substrate and overlying said metal silicide layer together comprise a
Schottky diode completely covering said active area;
covering said Schottky diode with a dielectric layer; and
forming said passive components overlying said passivation layer wherein

said Schottky diode reduces substrate noise resulting in high quality of said

passive components in the fabrication of said integrated circuit device.

8. The method according to Claim 7 wherein said metal layer is chosen from the

group consisting of: cobalt and cobalt/titanium.

9. The method according to Claim 7 wherein said passive components are chosen
from the group consisting of

inductors and MIM capacitors.

10.  The method according to Claim 7 wherein said substrate noise comprises

magnetic effects.

1. The method according to Claim 7 wherein said substraic noise comprises

capacitive effects.

12.  Aintegrated circuit device having high quality passive components comprising:
a Schottky diode completely covering an active area of a silicon substrate;
a dielectric layer overlying said Schottky diode; and
said passive components overlying said dielectric layer wherein said
Schottky diode reduces substrate noise resulting in high quality of said passive

components.

13.  The device according to Claim 12 wherein said Schottky diode comprises a layer

of metal silicide overlying said silicon substrate.
8
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15.  The device according to Claim 12 wherein said passive components are chosen
from the group consisting of:

inductors and MIM capacitors.

16.  The device according to Claim 12 wherein said substrate noise comprises

magnetic effects.

17.  The device according to Claim 12 wherein said substrate noise comprises

capacitive effects.



