09 NOV 2006 A METHOD TO FORM BOTH HI GH AND LOW K MATERI ALS OVER THE SAME

DI ELECTRI C REG ON, AND THEI R APPLI CATION I N M XED MODE CIRCUITE %@gK ND
OF THE INVENTION (1) Field of the Invention The invention rela 33‘
fabrication of integrated circuit devices, and nore particularly, to a

met hod for the creation of passive sem conductor conponents and circuits
at one |evel using selected and non-identical dielectric nmaterials
therefore. (2) Description of the Prior Art Sem conductor devices are

typi cal |y chketBthusihgaiuheitdils HI1G8 alled LpFoEedAT Ry Ak psVERrTHha&SsAdtteat i on
of device features. After active sem conductor devices have been created,
these dewigescarect gpccai| yAper BONaR i kel IOk ICIN dan MI&ke tMOSEf CERTOETS

i nt erconnecting such basic sub-functions as gate arrays or DRAM cells or
the interconnecting of logic functions to create a nore conplex device. In
addition to creating active sem conductor devices, such as MOSFET devices

and DRAM cel | s or | ogi cpllexteesyn tde @t Nvisrmeasi ngly uses the creation of
passi ve conponents such as 1 09 NvOf 2006 capacitors or inductors as part

of an integrated sem conduct or

(1) Field of the Invention

The invention relates to the fabricaticn of integrated
circult devices, and more particularliy, to a method for the
creation of passive semiconductor compecnents and circuits at one
level using selected and non-identical dielectric materials

therefore.

(2) Description of the Prior Art

Semiconductor devices are typically created using numerous
related processing steps for the creation of device features.
After active semiconductor devices have been created, these
devices are typically personalized, which can take the form of
interconnecting such basic sub-functions as gate arrays or DRAM
cells or the interconnecting of logic functions to create a more

complex device.

In addition to creating active semiconductor devices, such
as MOSFET devices and DRAM cells or logic devices, the art

increasingly uses the creation of passive components such as




devi ce processing sequence. This integration of the creation of active and
passi ve sem conduct or conponents has the advantage of being ¢Qst-effective
in addition to providing additional freedom in designing nor@ cdiPi 0B
sem conduct or device functions. As dinensions of advanced | ntegrated
Crcuit (1C devices have continued to decrease, so al so have the

di mrensi ons of conductors and interconnection el enents, which connect and

i nterconnect those integrated circuit devices. In particular, dinmensions
of conductprcandrinter todneterona el EmEntst whi dhntadiredet! yenonraducter

devi ces have typically decreased the greatest, thus becom ng the snall est

i n di nensjeen cef peondeet ng sandehad ertonneiotti sy el iementts twiet hicraadvancéd | C
devi ces. These npbst narrow conductor and interconnection elements

typi cal | yorGeapehsephbeifer séntontiicd Ofr afornmtreraennect ikas kavehrawhi ch
contacts an integrated circuit device. Myst commonly, first conductor

| evel s hayg -beenstorpredcErom ah umhaumdetal @fodldmgnue irebak1akkeygon Mst
comonl y, flrst i nterconnection levels (i.e first conductive contact

studs) ar qsﬂlm; LURGSLERL1 A 4Gus dEvi e i TRASIANS Jhavedecr eased

whi | e si fu taneous mal ntai ni ng and I ncreasing demands for performance of
| C devices, it has becone increasingly nore inportant for conductor and
i nt er connection el ements within IC devices to exhibit a high 2 09 NOV 2006

As dimensions of advanced Integrated Circuit {IC) devices
have continued to decrease, so also have the dimensions of
conductors and interconnection elements, which connect and
interconnect those integrated circuit devices. In particular,
dimensions of conductor and interconnection elements which
directly contact IC devices have typically decreased the
greatest, thus becoming the smallest in dimension of conductor
and interconnecting elements within advanced IC devices. These
most narrow conductor and interconnection elements typically
comprise the first conductor or interceonnection level, which
contaclts an integrated circuit device. Most commenly, first
conductor levels have been formed from aluminum metal or aluminum
metal alloys. Most commonly, first interconnection levels (i.e.
first conductive contact studs) are formed of tungsten. As IC
device dimensions have decreased while simultaneously maintaining
and increasing demands for performance of IC devices, 1t has
become increasingly more important for conductor and

interconnection elements within IC devices to exhibit a high




| evel of conductivity while simultaneously showing limted susceptibility
to degradative phenonena such as electromgration. One of the major design
considerations in creating conplex seniconductor devices is Bhei§e¢l gigi on
of the type of insulating mnmaterial that is used for the creation therein
of conductive or electrically active conponents, such as inductors or
capacitors. A design paraneter that has a critical influence on the
performance of the created conponent is the dielectric constant k of the
sel ect edlemsul afi agndetervialy wihiekesina! tisgeoagdivr dorangnbsmi appl i cat i ons
to select a material having a low dielectric constant. For instance,
enbeddi nguacepnhductive tntéreomrectvd phamoriensulsatihng smatl ect abmhava ngea.

hi gh dielectric constant causes an undesired increase in parasitic

capaci tance between the interconnect and the substrate. As an exanpl e of
the application of an insulating dielectric can be cited silicon oxide,

that is grownchy thernalnoxddatd oy Orcoy heni:cals vaper-depegi tbeniehavi ng
a dielectric constant in the order of 3.9, CVD oxide having a relative

di el ect ri;e60eRsLARL o Pf o @bOM A 6:nThe lonest, RIssihkl eygadstherefogesthe
ideal dielectric constant is 1.0, this is the dielectric constant of a

vacuum whereas.al £pas; 2 g el eel i G, Lonslant, Of pollaht by kangete,fhag, 1.0

Dielectric constants of dielectric materials that can 3 NOV 20

electrically active components, such as inductors or capacitors.
A design parameter that has a critical influence on the
performance of the created component is the dielectric constant k
of the selected insulating material, whereby it is reguired in
most applications to select a material having a low dielectric
constant. For instance, embedding a conductive interconnect in an
insulating material having a high dielectric constant causes an
undesired increase in parasitic capacitance between the

interconnect and the substrate.

As an example of the application of an insulating dielectric
can be cited silicon oxide, that is grown by thermal oxidation or
by chemical vapor deposition, having a dielectric constant in the
order of 3.9, CVD oxide having a relative dielectric constant of
about 4.6. The lowest possible and therefore the ideal
dielectric constant is 1.0, this 1is the dielectric constant of a
vacuum whereas ailr has a dieleciric constant of slightly larger

than 1.0. Dielectric constants of dielectric materials that can




be used for intra-level or inter level dielectric material vary, typi cal
val ues are for instance 4.1 - 4.5 for inorganic Plasma SiQ2, 3.5 for

i norganic fluorine doped SiIQ2 (FSG, 2.7 - 3.0 for O gani ch

Pol ysi | sequi oxane (Si polyner), 2.7 for organi c Benzocycl obut erﬁé3 (%Q%)

etc. Conventionally, sem conductor device supporting features, such as

| ayers of conductive interconnect metal or passive conponents, are created
in one level of insulating material on one |evel of deposition of this

mat eri al beDesegn fpsqunksmeht e thehdayslodiiederéadedrpagsbel vary,
flexibility indicates that it is advantageous to be able to create such
supporti ngpfieatluresuewni theufor hensested ctilomr thhat ficheseokganareslasea
created on one |evel of deposition of the insulating material. The

i nventi ogiopr ovi Hesoneimodydrhiat faddressesiophids Saspetis®f, serii cordicttor
device creation. US 6,258,688 Bl (Tsai) shows a high and | ow polysilicon
and i ndueten ipr @6e$si 1 S0 857n202s{ Ghenymeir)gl .2). /shows canannduct or

process. US 6,008,102 (Alford et al.) shows a 3D inductor process. 4 8 NOV

2008 SUMMARY, -OF 1 THE: ENVENIEEN A-pri nci pl e objective of the inventionis to
provide a nethod that allows for the creation of nultiple sem conductor

Conventionally, semiconductcr device supporting features,
such as layers of conductive interconnect metal or passive

components, are created in one level of insulating material on

one level of deposition of this material. Design requirements and
the need for increased layout flexibility indicates that it is
advantagecus to be able to create such supporting features
without the restriction that these fealtures are created on one

level of deposition of the insulating material. The invention

provides method that addresses this aspect of semiconductor

device creation.

Us 6,258,688 Bl (Tsai) shows a high and low polysilicon and

inductor process.

Us 6,057,202 (Chen et al.} shows an inductor process.

Us 6,008,102 (Alford et al.) shows a 3D inductor process.




conponents having different insulation requirenents at one |evel of

i nsul ation. Another objective of the inventionis to creat%aathne | evel a
| ayer of insulating material having non-uniformdielectric cdfst 20k
within the layer. In accordance with the objectives of the invention a new
met hod of provided for formng in one plane |ayers of sem conductor

mat eri al having both high and | ow dielectric constants. Layers, having

sel ected and preferably non-identical paraneters of dielectric constants,

are successively deposited iTHWEPSFelded™i tNVFEYEPY of etch stop material.
The | ayers can be etched, creating openings there-through that can be
filled wth a a layer of choice. 5 0 % NOV 2006 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a cross section of a substrate over the surface of

whi ch have beénpdépospiededpyersvofodi Bledimisnt ilcayerss tof pevehdestop
material are part of the stack of layers. Fig. 2 shows a cross section of

t he substieathedather allphetdosestisd amske has dfeenlcerigakedeonenntihetsurface
of the last created layer of Fig. 1. Fig. 3 shows a cross section of the

substrat @cabbaknekChhRng Ofii Ae PPEr i d AYelt i0fn dicehetkriketsCeeabhaglafel
openi ng through this

of insulation.

Another obiective of the invention is tc create at one level
a layer of insulating material having non-uniform dielectric

constants within the layer.

In accordance with the obijectives of the invention a new
method of provided for forming in one plane layers of
semiconductor material having both high and low dielectric
constants. Layers, having selected and preferably non-identical
parameters of dielectric constants, are successively deposited
interspersed with layvers of etch stop material. The layers can be
etched, creating openings there-through that can be filled with a

a layer of choice.

(@]




| ayer of dielectric. Fig. 4 shows a cross section of the substrate after
the created opening has been filled with a dielectric of choice. Fig. 5
shows a three di nensional view of an application of the in@g@tgppgﬂﬁ
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS The invention i s now escfl%ed in
detail using Figs. 1 through 5 for this purpose. 6 a 9 NOV 2066 Referring
now specifically to the cross section showmn in Fig. 1, there is shown a
cross section of a sem conductor surface 10 such as the surface of a
silicon substrate. Over BREESUPEICRIPDHIONUMStTHEE &RIY I&we successively been
deposited a |lower layer 12 of insulating material such as INMD dielectric
and an upper layer 16 of insulating nmaterial such as IMD dielectric. The
two layers 12 and 16 are separated by a relatively thin |ayer 14 of etch

stop material pig.seconds| ayess 18 ofi @t oJf o epomt-ereabvbastheenur deposit ed
over the surface of layer 16. For the etch stop layers 14 and 18 one of the

nunmer ous ,,a%ai habkenethastop: rmd erd aliss ¢an pe1sehestedisyshsasrsetigon
nitride, nitride, carbide and conposite filnms |ike oxide/carbide,

oxi de/ ni %rt%;greméegrw@ Likeyadhe, preferdied etgh jstepsmterials of the

i nvention

Fig. 2 shows a cross section of the substrate after a
photoresist mask has been created over the surface of the last

created layer of Fig. 1.
Fig. 3 shows a cross section of the substrate after etching
of an upper layer of dielectric, creating an opening through this

layer of dielectric.

Fig. 4 shows a cross section of the substrate after the

created opening hasg been filled with a dielectric of choice.

Fig. 5 shows a three dimensional view of an application of

the invention,
DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention is now described in detail using Figs. 1

through % for this purpose.




| ayers 14 and 18 are silicon nitride (SiN) and silicon carbide (SiC). For
the layers 12 and 16 a nmaterial that is typically applied as an Intra
Level Dielectric (ILD) and Inter Metal 7 08 NOV 2006 Dieleg grgﬁ é ) can
be sel ected. For these layers, preferably a lowk dielectric i ée ted,
such as hydrogen sil sesqui oxane, HDP-FSG (hi gh-density-plasnma
fluorine-doped silicate glass, fluorine-doped silicate glass (FSG,
silicon dioxide ("oxide" doped or undoped) or silicon nitride
("nitride"), §Elfi3ééhngo§¥9‘m $peeiet 194 ot Spolihrercrosgr yeehéeonpshgrai de,
tetra-ethyl- ortho-silicate (TEOCS) based oxi des,

bor o- phosphat é- skhecat ésgblagen £ BRSGsS qﬂﬂﬁﬁﬂm0£§iBi@amécghdgst@PS&W¥face
boro-silicate-glass (BSG, oxide-nitride-oxide (ONO, a low dielectric
const ant 1materhaks tksachuasabydsdOgersisiilcesguitatanecandvEbPLESGsurface
(high-density-plasma fluorine-doped silicate glass. Next, Fig. 2, a mask
20 of etoh weskstanvt €0i Bhve psefesablyel o sicigsphetioresbstr i syereat ed
over the surface of layer 18 of etch stop material. The opening 19 that is
defined i tj_h%ulla@Yﬁ? ROt 6f 1 g1 chydiesd strvmtprd 1@l-12Q cexpases tppesurfase of

| ayer 18 over a surface area where a design requires that a sem conductor

Conponenﬁ6'%fCEﬁ§E§Qtlh§bﬁ99§91éP &ﬁ%@&m@@Mﬁ 1wl et erhal ¢, dhi g, desired
requires a high-k dieleCtric materi al

17 and 16 are separated by a relatively thin layer 14 of etch
stop material, a second layer 18 of etch stop material has been

deposited over the surface of layer 16.

For the etch stop layers 14 and 18 one of the numerous
avalilable etch stop materials can be selected such as silicon
nitride, nitride, carbide and composite films like oxide/carkide,

oxide/nitride and the like.

The preferred etch stop materials of the invention for
layers 14 and 18 are silicon nitride (SiN) and silicon carbide

(SiC) .

For the layers 12 and 16 a material that is typically

applied as an Intra Level Dielectric (ILD) and Inter Metal




its creation. The etch that has been prepared with the creation of the

etch resistance mask 20, Fig. 2, is now perforned renoving, | accordance
with the pattern of the etch resistant mask 20, the 8 0 8 hﬁ@ P0g6kayers
18, 16 and 14 fromthe surface of the |ower |ayer 12 of insulating
material. The result of this etch are shown in cross section in Fig. 3,
where the now patterned and etched | ayers 14, 16 and 18 renmain as a stack
of layers overlying the surface of the |ower |layer of insulating rmaterial
12. In theedeossisedtBh cahapeisekihviri M ghede tlRgestehPrrespsRBAY frask
20, Fig. 2, has been renoved fromthe surface of layer 18. As a final step
of the inrwenti diglastshownsi petheted ossictsect ihomwfgeRi gildesttheokpeaeh 19
(Fig. 3) is nowfilled with a layer 22 of high-k insulating material for
pur poses HafP-@gseat(hhighadeseni gopdustor £ bonporeniod<ersaili ckhat glegaires a
high-k insulating material for optinmmperformance thereof. The |ayer 22
can be HHankethcdeppsiit edl ovetet fiLasar fame ofsitthe st ruckure thakits”shown
in cross section in Fig. 3 after which excess material is renoved from

above theipiidf agenafiohader o185 byi st hods ofe GhenigalqeVechanieah Pol i shing,
stopping on the surface of layer 18 and Ileaving trench 19 filled with

hi gh-k !Q§§%1%&@@evak§55§5poipﬁeg?lﬁ%ﬁ§ﬂe§é?ﬂpdf§ﬂﬁ¥§%,fQ%t&§¥gﬁh§g—0f
hi gh-k insul ati ng
ortho-silicate (TEOS} based oxides, boro-phosphate-silicate-glass
(BPSG), phospho-silicate-glass (PSG), boro-silicate-glass (BSG),
oxide-nitride-oxide (ONO}, a low dielectric constant material,

such as hydrogen silsesquioxane and HDP-FSG (high-density-plasma

fluorine~doped silicate glass.

Next, Fig. 2, a mask 20 of etch resist material, preferably
comprising photoresist, 1is created over the surface of layer 18
of etch stop material. The opening 19 that is defined in the
layer 20 of etch resist material 20 exposes the surface of laver
18 over a surface area where a design reguires that a
semiconductor component is created, imbedded in layer 16 of low-k
material. This desired requires a high-k dielectric material for

its creation.

The etch that has been prepared with the creation of the
etch resistance mask 20, Fig. 2, 1is now performed removing, in

accordance with the pattern of the etch resistant mask 20, the




material can for instance be selected fromthe group consisting of
oxide-nitride-oxide (ONO, SiN such as Si 20, Si3N<j, Ta; <0y such as

t ant al um pent oxi de (Ta®s) , Hf xOy, and the like. 9 0 % NOV Z@Qbﬁ{Vh@mm
structure that is shown in cross section in Fig. 4 is now conprises a |ayer
16 of lowk insulating material and, at the sane level as the |ayer 16 of
|l ow-k insulating material, a layer 22 of high-k insulating material. As an
exanple of the application of the invention, a three dinensional view of a
nunber ofilasemscoAdutE oandonpofemt stlies showre iof Ehg. 1bweSpéeybrcalbl yf
highlighted in Fig. 5 are: - 10, a sem conductor surface, preferably the

surface ohsalastbstnaterioverriderssiface ahishicelht hecserbeanductpess
conponents of the exanple have been created - 12, a first |ayer of

i nsul ati pg.material rdgpos tegk overnd heyw PHHace of shayerchld- 134era fifst
| ayer of etch stop material deposited over the surface of layer 12 - 16,

16" and é%"anﬁhﬂgeréﬁghi}%@ of s g, Second J.ayer onferil@/%%baﬁ:h@gs%g@Egéi@f

deposited over the surface of |ayer 14; layers 16, an 6" are used

for the ¢heahi,of .petale!|ngs 20fhd MAGANNeal . LEARRS ERELET BeOfson

t her eover’; €Seé ne | i nes an rconnec
that is shown in Fig. 3, the etch resistant mask 20, Fig. 2, has

been removed from the surface cof layer 18.

As a final step of the invention, as shown in the cross
section of Fig. 4, the trench 19 (Fig. 3) is now filled with a
layer 22 of high-k insulating material for purposes of creating a
semiconductor component therein that requires a high-k insulating
material for optimum performance therecf. The layer 22 can be
blanket deposited over the surface of the structure that is shown
in cross section in Fig. 3 after which excess material is removed
from above the surface of layer 18 by methods of Chemical
Mechanical Polishing, stopping on the surface of layer 18 and

leaving trench 19 filled with high-k insulating material.

The material that is used for layer 22 of high-k insulating
material can for instance be selected from the group consisting
of oxide-nitride-oxide (CNO), SiN such as 81,0, SiizNg, Ta,0, such

as tantalum pentoxide (Tals), Hf.0,, and the like.




traces require a lowk insulating material which is provided by the
material of |ayers 16, 16' and 16" 10 | O NOv 2006 18, a second | ayer of
etch stop material deposited over the surface of layer 16 - P& y@ g st

| ayer of high-k insulating dielectric, which in the exanple shown serves
for the creation of a lateral capacitor dielectric therein - 22", a second
| ayer of high-k insulating dielectric which in the exanple shown serves as
a layer of capacitor dielectric for a horizontal capacitor whereby a first
pl ate of a homhzortalictapacitor is shementn 28 cersd secsecondnplage é6f ithe
hori zontal { <capacitor is elenent 34 - 26, a patterned and etch | ayer of
met al , prnefecabbyiceBpkri shigr TOPPLrlod-hatiserved nas rateanbactnlipr aanthe
overlying inductor 30 - 28, a patterned and etch |ayer of netal, preferably
conpri si R@meCORREN, sthateSesyes 86 &f fidwsix aleetizeded aktariaver hyiAger
capacitor - 30, an inductor that has been created overlying the |ayer 16 of
| ow-k i nsyl at:l ng jpakerhal 1 hpialigopepia i th inductor contact point 26 -

32, a lateral capacitor that has been creaked using the high-k insulating
| ayer 22

As an example of the application of the invention, a three
dimensional view of a number of seniconductor components is shown

in Fig. 5.

Specifically highlighted in Fig. 5 are:
- 10, a semiconductor surface, preferably the surface of a
substrate, over the surface of which the semicenductor components

of the example have been created

|

12, a first layer of insulating material deposited over the
surface of layer 10

- 14, a first layer of etch stop material deposited over the
surface of layer 12

- 16, 16’ and 186”, three sections of a second layer of insulating
material deposited over the surface of layer 14; layers 16, 16
and 16” are used for the creation of metal lines and interconnect
traces therein or thereover; these metal lines and interconnect
traces require a low-k insulating material which is provided by

the material of layers 16, 16’ and 16"

10




- 33, the contacts to the lateral capacitor 32 - 34, the second plate of a
hori zontal capacitor of which elenent 28 is the first plate and | ayer 22"
of high-k insulating material is the capacitor dielectric. L§ QOB NGy ZDD6
It is clear that the three dinensional view of Fig. 5 serves as an exanple
fromwhich it can be derived that the invention provides for the m xed
creation of sem conductor device elenents in one plane even for device

el enents that require insulating materials of both high-k and | ow k

di el ect rircl8onst amtend Theyerxanpitehsisowr matFirgalsdeppasteat @ge¥ hidiereati on
of a horizontal capacitor, a lateral or vertical capacitor and

i nterconnecfacératebayer aiie pl ane while the dielectric constant of this
plane is locally selected so that an inductor can be provided over the
surface of2thj sapfanet Speet fdfcalilgh-K4 Hesindudhgr disleceaied wioverlyn ng a
|l ow-k dielectric, the |ateral capacitor is created in a high-k dielectric,
the horizpat akagapacii®in i S lreated usingraathbghofkacapasitorcdiatecdric.
Al'l of these conponents are created in a plane in which al so networks of

i nterconpgegi.Lfaces.have;, been created which typically required a | owk
dielectric for optimm performance. The invention is equally applicable to

f:;gf ‘3’?@ g layer 12, F g5 1 dhnough 5.5 s amiihted; andwher et herefore a
the example shown serves as & layer of capacitor dielectric for a
horizontal capacitor whereby a first plate of a horizontal
capacitor is element 28 and a second plate of the horizontal
capacitor 1s element 34
- 26, a patterned and etch layer of metal, preferably comprising
copper, that serves as a contact for an overlying inductor 30
- 28, a patterned and etch layer of metal, preferably comprising
copper, that serves as a first electrode for an overlying
capacitor
- 30, an inductor that has been created overlying the layer 16 of
low-k insulating material in alignment with inductor contact
point 26
- 32, a lateral capacitor that has been created using the high-k
insulating layer 22'
~ 33, the contacts to the lateral capacitor 32
- 34, the second plate of a horizontal capacitor of which element

28 is the first plate and layer 227 of high-k insulating material

is the capacltor dielectric.

11




dielectrics having different dielectric constants is created directly over
the surface of the substrate. A layer of etch stop material is in this
case first deposited directly over the surface of a substrﬁt , the layer
of dielectric is deposited over 12 0 0 NOV 2006 this |ayer % BE¢n086 op
material. Interconnect netal with overlying bond pads that are in contact
with the interconnect netal can be created in this |layer of dielectric,
the interconnect nmetal of this layer is further electrically connected
wi th the sem conductor devices that have been created over the surface of
the substrate. Wile the exanples that have been used in the Figs. 1

t hrough 5 showst hécapptheat tlon Ofrdavglioegrdiyineg vager sfof'igdi el eetvee as
material, separated and covered by a | ayer of etch stop naterial, these
two | ayems ekaflbetectomcwihtierialcaame razadivey heaexpandédveataochar ger
nunber of layers without affecting the invention. Sone of the additional

| ayers maychedcysedr-f ohethex&d eatd 0N 0f Jgregicansdnautherpbanecther eaént hat
have different electrical characteristics but not all of these additional

layers need,t@ Be.HsedyiQrrihi $e PUPASRNTIE it'?l‘é%ntrie%ﬂirEhﬁﬁgﬁQé@iﬁ%OVi des
a nethod for the creation of conmplex, multi- |ayer structures whereby the

speci fi Cmg%g'fkéﬁg?!% SpQ heﬁ%’n% 408 1 SAPonents. (i hat BhecRAEL . OfnLhe

structure can be 1 ndil Vvl dua

example shown in Fig. 5 illustrates the creation of a horizontal
capacitor, a lateral or vertical capacitor and interconnect
traces in one plane while the dielectric constant of this plane
is locally selected so that an inductor can be provided over the
surface of this plane. Specifically, the inductor 1s created
overlylng a low-k dielectric, the lateral capacitor is created in
a high-k dielectric, the horizontal capacitor is created using a
high -k capacitor dielectric. All of these components are created
in a plane in which alsc networks of interconnect traces have
been created which typically reguired a low-k dielectric for

optimum performance.

The invention is esqually applicable to cases where layer 12,
Figs 1 through 5, is omitted and where therefore a layer of
dielectrics having different dielectric constants is created
directly over the surface of the substrate, A layer of etch stop
material is in this case first deposited directly over the

surface of a substrate, the layer of dielectric is deposited cver

12




addressed and provided for. Conponents that are part of the structure are
thereby not limted in their creation to being created in one plane and
are not restricted to one plane by requirenents of insulatlg mt e

that is a critical part of the created conponent. 13 fl wov %OgE’ hwﬁcan
be stated in summary that the invention provides a nethod for the creation
in one plane of electrical conponents which require dielectrics having
non-identical dielectric constants for their creation. Al though the

i nventi omhhas lhgeen deésetibedtandnatdnistlr.atied enicrinecef meentewibhspecific
illustrative enbodi ments thereof, it is not intended that the invention be

limted bRct-hgsagi bbust pats venerhod nentcn tthoseishi lkhedihnethenasttwi | |
recogni ze that variations and nodifications can be nmade wi t hout departing

fromthe gpini taaf pEherbaveationendd 15 dheyefare d-atendednto include
within the invention all such variations and nodifications which fal

Wi thin th t%%%ﬁngfgttﬂﬁtéppsﬁdﬁ@lypaf@f l@¢we%alean§raeggﬁgf 14 What
is claine A nmethod for creation of layers of dielectric]
ConprISI%%hnected with the semiconductor devices that have been created

over the surface of the substrate.

While the examples that have been used in the Figs. 1
through 5 show the application of two overlying layers of
dielectric material, separated and covered by a layer of etch
stop material, these two layers of dielectric material can
readily be expanded to a larger number of layers without
affecting the invention. Some of the additional layers may be
used for the creation ¢f regions in the plane thereof that have
different electrical characteristics but not all of these
additicnal layers need to be used for this purpcse. The invention
therefore provides a methed for the creation of complex, multi-
layer structures whereby the specific requirements of each of the
components that are part of the structure can be individually
addressed and provided for. Components that are part of the
structure are thereby not limited in their creation to being
created in one plane and are not restricted to one plane by
requirements of insulating material that is a critical part of

the created component.

13




providing a substrate, said substrate having been provided with

sem conduct or devi ces; depositing at | east one stack of |ayers over at

| east one layer of interconnect netal, said at |east one st 5 | ayers
conprising: (i) a lower layer of etch stop material; and ﬁf aw$Vr§m&
upper layer of dielectric having a first dielectric constant patterning
said at | east one stack of layers, «creating at |east one opening t hr ough
said first upper layer of dielectric and said | ower |ayer of etch stop
material; creating in one plane at |east one patterned first upper |ayer
of dielectric having said first dielectric constant and at |east one
patterned secordcHppee bkayesd Of dir@heoct rirethadend rdcsecondpdbel eesrkc
constant by filling said at | east one opening created through said first

upper | aygrneh @b%leﬁért§e§@90§aig brover iy eyr ofl ecetrGhast epnpBhental with
a second upper layer of dielectric having said second dielectric constant,

sai d atwhﬂoﬁtrga@ ét&§éP§9?£ié§thé¥%Kﬁ Aéﬁﬂyaéykﬂyaql@qg&betrpelng in

di rect contact mnt sald east one second upper |ayer of dielectric;

and creatjng.at Least ppg;fiLsL,component in or over

Although the invention has been described and illustrated
with reference to specific illustrative embodiments thereof, it
is not intended that the invention be limited Lo those
illustrative embodiments. Those skilled in the art will recognize
that variations and modifications can be made withcout departing
from the spirit of the invention. It is therefore intended to
include within the invention all such variations and
modifications which fall within the scope of the appended claims

and equivalents thereofl.
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sai d second upper |ayer of dielectric, said at least 15 (I B NOV 2006 one
conponent being connected with said sem conduct or devices provi ded over
said substrate. 2. The nethod of claim1l, additionally creating
interconnect netal with overlying bond pads connected therev Hhﬁf,i};f ﬁE over
said first upper layer of dielectric, said interconnect netal ber ngﬁ
connected wth said sem conductor devices provided over said substrate.

3. The method of claim1, said first dielectric constant and said second
di el ectric constant being different. 4. The nethod of claiml1, said
patterning said at | east one stack of layers additionally conprising: (A)
first st¥pet dal cc¥aisedstieéps being perforned prior to said patterning

said at lLeast o stack _of  layers, said first steps, comprising: (i)

deposi t i hlg I%{/@?O%f %%cﬁrgta%ﬁor%t%fi %FYS\J’}& Otiacﬁc?slaet'cgglagt one stack of

| ayers; @@%p(riiig)irg%eati ng an etch resist mask over said | ayer of etch stop
material, said etch resist nmask having at |east one openi ng exposi ng said
at | east one ptrack dofng a substrate, saild substrate having been

provided with semiconductor devices;

depositing at least one stack of layers over at
least one layer of interconnect metal, said at least
one stack of layers comprising:

(i} a lower layer of etch stop material; and

(1i) a first upper layer of dielectric having a
first dielectric constant;

patterning said at least one stack of layers,
creating at least one opening through said first upper
layver of dielectric and said lower layer of etch stop
material;

creating in one plane at least one patterned first
upper layer of dielectric having saild first dielectric
constant and at least one patterned second upper layer
of dielectric having a second dielectric constant by
filling said at least one opening created through said
first upper layer of dielectric and said lower layer of
etch steop material with a second upper layer of
dielectric having said second dielectric constant, said
at least one patterned first upper layer of dielectric
pbeing in direct contact with said at least one second
upper layver of dielectric; and

creating at least one first component in or over

sald second upper layer of dielectric, said at least
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| ayers where said at | east one opening is created through said at |east
one stack of layers; (B) a second step, said second step being perforned
after said patterning said at |east one stack 16 0 0 hEN’ZOO% ers,
said second step conprising renoving said etch resist mask. 5. aﬁéhnég

of claim4, said etch resist mask conprising photoresist. 6. The nethod of
claim?2, additionally creating at |east one second conponent overlying
said interconnect netal, said at | east one second component being
connected with said bond pads overlying said interconnect netal. 7. The

met hod of claim6, said at |east one second conponent conprising an
|nductor038 CTHY GRe RbdP81 DOl &M TECsaf dW i hBuERe b FRPRYCART hori zont al

spi ral ducto%(%ﬁggggeav%%é}Iégxd %SES%EB%% constant dielectric. 9. The

met hod o “raim £ t”one TITst  “corponent conprising a
capacitor. 10. The nethod of claim9, said capacitor conprising a
hori zontal capacitor. .
2. The method of claim 1, additionally creating
interconnect metal with overlying bond pads connected
therewith in or over said first upper layer of
dielectric, saild interconnect metal being connected
with saild semiconductor devices provided over said

substrate.

3. The method of claim 1, said first dielectric
constant and said second dielectric constant being

different.

4. The method of claim 1, said patterning said at least
one stack of layers additionally comprising:

{A) first steps, sald first steps being performed
prior to said patterning said at least one stack of
layers, said first steps comprising:

(1) depositing a layer of etch stop material over
sald at least one stack of layers; and

(ii) creating an etch resist mask over said layer
of etch stop material, saild etch resist mask having at
least one opening exposing said at least one stack of
layers where said at least one opening is created
through said at least one stack of layers;

(B) a second step, said second step being

performed after said patterning sailid at least one stack
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11. The method of claim9, said capacitor conprising a |ateral capacitor.
17 09 NOv 2006 12. The nethod of claim9, said capacitor conprising a
hori zontal capacitor created in a high dielectric- constan%lg ﬁ }g

The nethod of claim9, said capacitor conprising a |ateral -@
created in a high dielectric-constant dielectric. 14. The nethod of claim
1, said first upper layer of dielectric conprising an Inter Metal
Dielectric. 15. The nethod of claim1, said | ayer of etch stop naterial
bei ng selected fromthe group of materials consisting silicon nitride and
silicon carbide. 16. A nethod for creation of |ayers of dielectric,
conpri si i provF i n§aa ds #Etand eS TSR HOBEBS R %%W@ﬁ@n5e§ﬁ1QHOV|ded

W th senlqﬁqguctor geV|c% creating at | east one |layer of interconnect

nmet al v%??yl gmﬁo d pads connected therewith over said substrate,
said aL | east one |ayer of interconnect netal being connected with said

sem conduct or devi ces; depositing at | east one stack of |ayers over said
5. The method of claim 4, said etch resist mask

comprising photoresist.

6. The method of claim 2, additionally creating at
least one second component overlying said interconnect
metal, sald at least one second compconent being
connected with said bond pads overlying said

interconnect metal.

7. The method of claim 9, said at least one second

component comprising an inductor.
8, The method of claim 7, said inductor comprising an
horizontal spiral inductor created over a low

dielectric-constant dielectric.

9. The method of claim 1, said at least one first

component comprising a capacitor.

10. The method of claim 9, said capacitor comprising a

horizontal capacitor.

11. The method of claim 9, said capacitor comprising a

lateral capacitor.
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at | east one layer of interconnect netal, said at |east one stack of

| ayers conprising: (i) a lower |ayer of etch stop material; and 18 6 6 NO
V 2006 (ii) an first upper layer of dielectric having a first dielectric
constant; patterning said at | east one stack of |layers, creating at |east
one opening through said first upper |ayer of dielectric dhd Ay d2pwer

| ayer of etch stop material; creating in one plane at |east one patterned
first upper layer of dielectric having said first dielectric constant and
at | east one patterned second | ayer of dielectric having a second
dielectric constant by filling said at |east one opening created through
said fiddt dpgpermeiles 6f dildlldetti ccahd SardAidier TARELBEN%etch stop
material _with a second upper |ayer_ of , dielectrjc havin ai.d second
dieIectrpgﬁﬁﬁ%ﬂgﬁﬁ,cggﬁgl%gfI(ﬁﬁﬁt%%el%a?téﬁﬁ§j4%$% 9E%ﬁ8r | ayer of

di el ectri-¢,,d3eing dn-dereet contact with said at | east one second |ayer of
dielectric; and creating at |east one first conmponent in or over said
second upper |layer of dielectric, said at |east

13. The method of claim 9, saild capacitor comprising a

lateral capacitor created in a high dielectric-constant

dielectric.

14. The method of claim 1, said first upper layer of

dielectric comprising an Inter Metal Dielectric.

15. The method of claim 1, said layer of etch stop
material being selected from the group of materials

consisting silicon nitride and silicon carbide.

16. A method for creation of lavers of dielectric,
comprising:

providing a substrate, saild substrate having been
provided with semiconductor devices;

creating at least one layer of interconnect metal
with overlying bond pads connected therewith over said
substrate, said at least one layer of interconnect
metal being connected with said semiconductor devices;

depositing at least one stack of layers over said
at least one layer of interconnect metal, said at least
one stack of layers comprising:

(1) a lower layer of etch stop material; and

18




one first conponent being connected with said at | east one |ayer of

i nterconnect netal. 17. The nethod of claim 16, additionally creating

i nterconnect metal with overlying bond pads connected therewith in or over
said first upper layer of dielectric, said interconnect neﬂdTM@ﬁ
connected wth said bond pads. 19 NOvV 211116 18. The nmethod of claim 16,
said first dielectric constant and said second dielectric constant being
different. 19. The nethod of claim 16, said patterning said at |east one
stack of layers additionally conprising: (A) first steps, said first steps
being performed prior to said patterning said at |east one stack of

| ayers, said flilddt a5t epsrebnPPP&itng:a 3y UepdsPirad fad dyEFLo¥ @tch stop

mat eri al Qver aig at | east ane ack of layers; and ii) creating an etch
resi st mgag%ﬁe -5 ?E%FéﬁeFOQﬁ %ﬁ%h stop material, said etch resist nask

havi ng at Ie@@ttt@wwnwgdeé@psjéws@ameagth@asbmqgﬁ@@k of layers
where said at | east one opening is created through said at | east one stack
of layersireating at least one opening through said first upper
layer of dielectric and said lowexr layer of etch stop
material;
creating in one plane at least one patterned first
upper layer of dielectric having said first dielectric
constant and at least one patterned second layer of
dielectric having a second dielectric constant by
filling said at least one opening created through said
first upper layer of dielectric and said lower layer of
etch stop material with a second upper layer of
dielectric having said second dielectric constant, said
at least one patterned first upper layer of dielectric
being in direct contact with said at least one second
layer of dielectric; and
creating at least one first component in or over
said second upper layer of dielectric, said at least
one first component being connected with said at least

one layer of interconnect metal.

17. The method of c¢laim 16, additionally creating
interconnect metal with overlying bond pads connected
therewith in or over said first upper layer of
dielectric, said interconnect metal being connected

with said bond pads.
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(B) a second step, said second step being perforned after said patterning
said at | east one stack of layers, said second step conprising renoving
said etch resist mask. 20. The nethod of claim19, said etchgr@§%§} 5&§k
conprising photoresist. 21. The nethod of claim17, additionally g hg
at | east one second conponent overlying said interconnect netal created
in or over said first upper layer of dielectric, said at | east one second
conponent being 20 NOV 2006 connected with said bond pads overlying said

i nterconnect netal. 22. The nmethod of claim21, said at | east one second
conponent conprising an inductor. 23. The nmethod of claim 22, said inductor
conpri si A -af nehdig Zond aP Lspiled™ i huctdt Acfeatdd ohvekeat F oW

one 11 15E T GOMIBnGHES corbi SFE S Chbac Tor . 260 et hot RodSr ol ai m 24,
sai d capagittrr-Gonpri sing a horizontal capacitor. 26. The nethod of claim
24, said capacitor conprising a
19, The method of claim 16, said patterning said at
least one stack of layers additionally comprising:
(A) first steps, said first steps being performed
prior to said patterning said at least one stack of
layers, said first steps comprising:
(i) depositing a layer of etch stop material over
sald at least one stack of lavyers; and
ii) creating an etch reslist mask over sald layer
of etch stop material, said etch resist mask having at
least one opening exposing said at least one stack of
layers where said at least one opening is created
through said at least one stack of layers:
{B) a second step, sald second step being
performed after said patterning said at least one stack
of layers, said second step comprising removing said

etch resist mask.

20. The method of claim 192, saild etch resist mask

comprising photoresist.

21. The method of claim 17, additionally creating at
least one second compenent overlying said interconnect
metal created in or over said first upper layer of

dielectric, sald at least one second component being
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| ateral capacitor. 27. The nethod of claim 24, said capacitor conprising a
hori zontal capacitor created in a high dielectric- constant @i@lﬁ@}rgﬁg 28.
The nethod of claim 24, said capacitor conprising a |ateral caga ig
created in a high dielectric-constant dielectric. 21 0 0 NOV 2006 29. The
met hod of claim 16, said first upper layer of dielectric conprising an
Inter Metal Dielectric. 30. The nethod of claim 16, said | ayer of etch
stop material being selected fromthe group of materials consisting of
silicon nitride and silicon carbide. 31. A nethod for creation of |ayers
of dielectric conprising: providing a substrate, said substrate having
been pr6¢REcE A i 5B e8adudsrd dedfeesVeErdationgaatd | east one |ayer of

i nt erconne L nggJe Mﬁ%htgxerlying bond pads connected therewith over said
substrat &, "Sai 0 at" T east ~one | ayer of interconnect netal being connected
wi th said sem conductor devices; depositing at | east one stack of |ayers

over said |east one |layer of interconnect netal, said at | east
22. The method of claim 21, said at ieast one second

component comprising an inductor.

23. The method of claim 22, said inductor comprising an
horizontal spiral inductor created over a iow

dielectric~constant dielectric.

24 . The method of c¢laim 16, said at least one first

component comprising a capacitor.

25. The method of claim 24, said capacitor comprising a

horizontal capacitor.

26. The method of claim 24, said capacitor comprising a

lateral capacitor.

27. The method of claim 24, sald capacitor comprising a
horizontal capacitor created in a high dielectric-

constant dielectric.
28. The method of claim 24, said capacitor comprising a

lateral capacitor created in a high dielectric-constant

dielectric.
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one stack of layers conprising: (i) a lower layer of etch stop material

and (ii) a first upper layer of dielectric having a first (fi,electric
constant; patterning said at |east one stack of layers, cr #iﬁ@ﬁeimm
multiplicity of openings through said first wupper layer of dielectric and
said | ower layer of etch stop material; creating in one plane at |east one
patterned first upper layer of dielectric having said first dielectric
constant and at | east one patterned second upper layer 22 0 a NOV 2DG6 of
dielectric having a second dielectric constant by filling said multiplicity
of openings with a multiplicity of layers of dielectric having_a

nul tipliéPty TR digiieedrPé Edadttanty, Said gﬂrﬁéa§ﬁﬁﬁﬁa%%ﬁ?ér%éd first

upper | ayer ;of ..diel e Lc.hei ir]%ﬁﬂé cly Bﬁt%ﬁ%‘@%ﬁk @id miltiplicity
of Iayerélg#%cﬁﬂ%(%dgé%% ﬁaV|%ga§éi nuftlgﬁlcity &T |efectric constants;
and creating at | east one first conponent in or over said nultiplicity of
| ayers of dielectric, said at |east one first conponent being connected
Wi th sai d0at The method of claim 16, said layer of etch stop

material being selected from the group of materials

consisting of silicon nitride and silicon carbide.

31. A method for creation of layers of dielectric
comprising:

providing a substrate, said substrate having been
provided with semiconductor devices;

creating at least one layer of interconnect metal
with overlying bond pads connected therewith over said
substrate, said at least one layer of interconnect
metal being connected with said semiconductor devices;

depositing at least one stack of layers over said
least one layer of interconnect metal, sald at least
one stack of layers comprising:

(i) a lower layer of etch stop material; and

(ii) a first upper layer of dielectric having a
first dielectric constant;

patterning said at least one stack of layers,
creating a multiplicity of openings thrcough said first
upper layer of dielectric and said lower layer of etch
stop material;

creating in one plane at least one patterned first
upper layer of dielectric having said first dielectric

constant and at least one patterned second upper layer
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| east one | ayer of interconnect netal. 32. The nethod of claim 31,
additionally creating interconnect netal with overlying bond pads
connected therewith in or over said first upper |ayer of di@yfé&@j% sai d
i nterconnect metal being connected wth said bond pad provid r fi%‘ii d
at | east one |ayer of interconnect netal. 33. The nethod of claim 31, said
first dielectric constant and a dielectric constant of each of said
multiplicity of dielectric constants being different. 34. The method of
claim 31, said patterning said at |east one stack of |ayers additionally
conprising: 23 0 a NOV 2006 (A) first steps, said first steps being

per f or me® fpridigrl ¢ et 54 d BT it ngesand gt clesdtr gnec QR akR1Ef PY ayers, said

first st conpri sing;. (i) depositi l.ayer of etch_ stop material over
said at I%glisjtlrg%esé cE‘u(%ftﬁpglylec?ls%yaﬁg ?Pie )’(Lglrgesat"fln%ga% etch resi st mask

over sai¢Jaygesliefitet el stopmterialelsaicdiel efn¥esysh mask having at
| east one openi ng exposing said at | east one stack of |ayers where said at

| east onewdpeind hycisycpéatdd laditvughceabd aatt 9.ea33 1 dnet st agk toforieayer s;

patterned first upper layer of dielectric being in
direct contact with said multiplicity of layers of
dielectric having said multiplicity of dielectric
constants; and

creating at least one first component in or over
salid multiplicity of layers of dielectric, said at
least one first component being connected with said at

least one layer of interconnect metal.

32. The method of claim 31, additionally creating
interconnect metal with overlying bond pads connected
therewith in or over said first upper layer of
dielectric, said interconnect metal being connected
with said bond pad provided over sald at least one

layver of interconnect metal.
32, The method of claim 31, sald first dielectric
constant and a dielectric constant of cach of said

multiplicity of dielectric constants being different.

34. The method of claim 31, said patterning said at

least one stack of layers additicnally comprising:
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(B) a second step, said second step being perforned after said patterning

said at |east one stack of layers, said second step conprisijng Eﬁgnxmgg
said etch resist mask. 35. The nethod of claim 34, said etch resrst“ask

conprising photoresist. 36. The nethod of claim 32, additionally creating
at | east one second conponent overlying said interconnect netal created
in or over said first upper layer of dielectric, said at | east one second
conponent being connected with said bond pads overlying said interconnect
metal . 37. The method of claim36, said at | east one second conponent
conprising an inductor. 24 200fi 38. The method of claim 37, said inductor
conpri si ng an (Ror iZdnttal S&pPPal StdductiorserebfRd HPdi % Rw crmed

diel ect i Gcanstant, dhelaghld b, 29 o Ihe gethadaf slaimal, said at |east
one firs conponent” cofnprising a capacitor. . e nethod of claim 39,
sai d capaGiytdfs cogpriisirngsa sspzonbabreapaci:tor. 41. The method of claim

39, said capacitor conprising a

{i) depositing a layer of etch stop material over
sald at least one stack of layers; and

(ii) creating an etch resist mask over said layer
of etch stop material, said etch resist mask having at
least one opening exposing said at least one stack of
layers where said at least one opening is created
through said at least one stack of layers;

(B) a second step, said second step being
performed after said patterning saild at least one stack

of layers, said second step comprising removing said

etch resist mask.

3%, The method of claim 34, said etch resist mask

comprising photoresist.

36. The methed of claim 32, additionally creating at
least one second component overlying said interconnect
metal created in or over said first upper layer of
dielectric, said at least one second component being
connected with said bond pads overlying said

interconnect metal.

37. The method of claim 36, said at least one second

component comprising an inductor.
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| ateral capacitor. 42. The nethod of claim 39, said capacitor conprising a
hori zontal capacitor created in a high dielectric- constant qielectric. 43.
The net hod of claim 39, said capacitor conprising a Iateralﬁ&bﬁﬁﬁifmm
created in a high dielectric-constant dielectric. 44. The nmethod of claim
31, said first upper layer of dielectric conprising an Inter Metal
Dielectric. 45. The nmethod of claim 31, said |ayer of etch stop nmaterial
bei ng selected fromthe group of materials consisting of silicon nitride
and silicon carbide. 25 R O NU2 0 0 6 46. A nethod for creation of

| ayers of dielectric, conprising: rovidi.n substrate, sai.d substrate
havi ng beén 7%?%VW%EBOQAPﬁ'§éﬁ¥%%n%ﬁct8?lge i L YepoPFAg-aE 1%8ast one

stack of h'oafyjte%ogq(@%grFg&raheaﬁ%d&?@&a&@%agédi yRrcopnggy metal, said at

| east one's yers conprising: (1) a lower layer of etch stop
mat eri al giankc{iig-aohbretnupperldayetcof dielectric having a first
dielectric constant;

39. The method of claim 31, said at least cne first

component comprising a capacitor.

40. The method of claim 39, said capacitor comprising a

horizontal capacitor.

41. The method of claim 39, said capacitor comprising a

lateral capacitor.

42 . The method of claim 39, said capacitor comprising a
horizontal capacitor created in a high dielectric~

constant dielectric.

43. The method of claim 39, said capacitor comprising a
lateral capacitor created in a high dielectric-constant

dielectric.

44. The method of claim 31, said first upper layer of

dielectric comprising an Inter Metal Dielectric.

45, The method of claim 31, said layer of etch stop
material being selected from the group of materials

consisting of silicon nitride and silicon carbide.
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patterning said at | east one stack of |layers, «creating a nultiplicity of
openi ngs through said first upper |ayer of dielectric and s if | oner | ayer
of etch stop material; creating in one plane at |east one pgt Ve dg r st
upper layer of dielectric having said first dielectric constant and at

| east one patterned second upper |ayer of dielectric having a multiplicity
of dielectric constants by filling said multiplicity of openings with a
multiplicity of layers of dielectric having said multiplicity of
dielectric constants, said at | east one patterned first upper |ayer of
dielectric being in direct contact with said nultiplicity of patterned
second upper | ayers of dielectric; and creating at | east one first

conponent, 4 n ,0r i.d | t.iplicity I f . di stric, said at
260 5 N 20081 Zadt Tk Tt Bhrponiad “ber ng conmecten With sai d
sem conduch@irdevhges. 47. The nethod of claim46, additionally creating
interconnect nmetal with overlying bond pads connected therewith in or over
said first upp&ovidiargof sdbelr&ettd c sabi dspheEredindav vt aPShBi ng

nn . ; ; '
co eCte%rovzded with semiconductor devices;

depositing at least one stack of layers over at
least one layer of interconnect metal, said at least
one stack of layers comprising:

(i) a lower layer of etch stop material; and

(1i) a first upper layer of dilelectric having a
first dielectric constant;

patterning said at least one stack of layers,
creating a multiplicity of openings through said first
upper layver of dielectric and said lower layer of etch
stop material;

creating in one plane at least one patterned first
upper layer of dielectric having said first dielectric
constant and at least one patterned second upper layer
of dielectric having a multiplicity of dielectric
constants by filling said multiplicity of openings with
a multiplicity of layers of dielectric having said
multiplicity of dielectric constants, said at least one
patterned first upper layer of dielectric being in
direct contact with said multiplicity of patterned
second upper layers of dielectric; and

creating at least one first component in or over

said multiplicity of layers of dielectric, said at
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with said senm conductor devices. 48. The nethod of claim46, said first
dielectric constant and a dielectric constant of each of said

multiplicity of dielectric constants being different. 49. Thgépgﬁgo%gﬁf
claim46, said patterning said at |east one stack of l|layers a di'ti'o Ty
conprising: (A) first steps, said first steps being perforned prior to
said patterning said at |east one stack of |ayers, said first steps
conprising: (i) depositing a |ayer of etch stop material over said at

| east one stack of layers; and (ii) creating an etch resist mask over said
| ayer of etch stop.naterial, sai tch_resist sk, having_at , | east one
openi ng g?ﬁ@%iﬁﬁ“%a?ﬁrﬁ FSE%%H%ﬂg:S %%ﬂgoFonnggfgiﬁ%% %gggﬁg at | east one
openi ng kLeGreated-+&hrough sai d at | east one stack of layers; (B) a second
step, said second step being perforned after said patterning said at |east

one stack 27 0 8 NOV 2005 of layers, said second step conprising renoving

said etch _resist nask. 50. The nethod of claim , said etch resist mask
Conprisiﬁ&‘pHBF%F@§?§?q of anlm,i%i addltlonéﬁ%y creating

interconnect metal with overlying bond pads connected
therewith in or over said first upper layer of
dielectric, said interconnect metal being connected

with =said semiconductor devices.

48. The method of claim 46, said first dielectric
constant and a dielectric constant of each of said

multiplicity of dielectric constants being different.

49. The method of claim 46, said patterning said at
least one stack of layers additionally comprising:

(A) first steps, sald first steps being performed
pricr to said patterning said at least one stack of
layers, said first steps comprising:

(1) depecsiting a layer of etch stop material over
said at least one stack of layers; and

(ii) creating an etch resist mask over said layer
of etch stop material, said etch resist mask having at
least one opening exposing sald at least one stack of
layers where said at least one opening 1s created

through said at least one stack of layers;

(B) a second step, said second step being

performed after said patterning said at least cone stack
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51. The nethod of claim47, additionally creating at |east one second
conponent overlying said interconnect netal created in or over said first
upper layer of dielectric, said at |east one second conponentgq?wggfz
connected with said bond pads overlying said interconnect netal ' Qﬂ%
met hod of claimb51, said at | east one second conponent conprising an

i nductor. 53. The nmethod of claim52, said inductor conprising an

hori zontal spiral inductor created over a |ow dielectric-constant
dielectric. 54. The method of clain146 said at |east one first conponent

Compr i 31 MG 30T 0Nt 4 CEERATL oFsC B6CSPRG autKod DI Ll AP nrad s d

capaci t o +GoNHd $i £ Aashat er al capaC|tor. 28 8Jil 2006 57. The method of
cl aim54, said capacitor conprising a horizontal capacitor created in a
hi gh dielectric- constant dielectric. 58. The nethod of clain154, sai d

capaci Lot COMRIL S8 8 bT HalifaPEC! L1 CLePdd s & Mgl

comprising photoresist.

51. The method of claim 47, additionally creating at
least one second component overlying said interconnect
metal created in or over said first upper laver of
dielectric, said at least one second component being
connected with saild bond pads coverlying said

interconnect metal.

52. The method of claim 51, said at least one second

component comprising an inductor.

53. The method of claim 52, said inductor comprising an
horizontal spiral inductor created over a low

dielectric-constant dielectric.

54, The method of claim 46, said at least one first

component comprising a capacitor.

55. The method of claim 54, sald capacitor comprising a

horizontal capacitor.

56. The method of claim 54, said capacitor comprising a

lateral capacitor.
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dielectric. 59. The nethod of claim46, said first upper |ayer of
dielectric conprising an Inter Metal Dielectric. 60. The nethod of claim
46, said layer of etch stop material being selected fromthe grﬁo%l,g, OE
materials consisting silicon nitride and silicon carbide. 29 UV 2006

57. The method of claim 54, sald capacitor comprising a
horizontal capacitor created in a high dielectric-

constant dielectric.

58. The method of claim 54, said capacitor comprising a
lateral capacitor created in a high dielectric-constant

dielectric.

59. The method of claim 46, said first upper layer of

dielectric comprising an Inter Metal Dielectric.
60. The method of claim 46, said layer of etch stop

material being selected from the group of materials

consisting silicon nitride and silicon carbide.
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