HeTREATMENT TO | MPROVE LOW K ADHESI ON PROPERTY BACKGROUND OF THE | NVENTI ON
(I') Field of the Invention The invention relates to the use of |ow
dielectric constant materials in the fabrication of integrated circuits,
and nore particularly, to a nmethod of inproving adhesion of |ow dielectric
constant materials to overlying materials in the manufacture of integrated
circuits. (2) Description of the Prior Art Low dielectric constant
materials, having a dielectric constant (k) of |less than about 3.1, are
preferably used in the fabrication of integrated circuits to reduce

capaci tance. Arild MiggrdENGTO BhEROBR oW -EchngEPKOEBREBERTYicor porati ng | ow
dielectric constant materials is the adhesion of these |ow dielectric
constant materials to overlying | ayers. Poor adhesion is a cause for
reliability concerns. A plasma treatnent can be used on a lowk dielectric
material |ayer to inproACKGROEYEGK GHEGNYBRTIYN It is necessary to
prevent or mnimze danage to the lowk nmaterial caused by the plasm
treatnment. U. S. Patent 6,346,489 to Cohen et a] discloses a nethod to
renmove native oxide within a via opening by treating the substrate with a
hydr odértidébf hiaipkasma. Cohen et al reveal that this treatnment does not
adversely effect the dielectric constant of a |owk |ayer through which the
openi ng i s fhdevanidn adlge tb Hatus¢ didow dektme nbnsiaxpmetveds daimelgericradeoit o t he

| ow-k | ayer by oxygen ashing. No nmention is nmade of adhesi on concerns of

t he | owegeatbdyiauits, GhBnoRghriatlady, 298n2A6d t}fcimlpywing adhesion of low dielectric

constant materials to overlying materials in the manufacture of integrated circuits.

(2) Description of the Prior Art

Low diclectric constant materials, having a dielectric constant (k) of less than about 3.1,
are preferably used in the fabrication of integrated circuits to reduce capacitance. An integration
challenge facing processes incorporating low dielectric constant materials is the adhesion of these
low dielectric constant materials to overlying layers. Poor adhesion is a cause for reliability
concerns. A plasma treatment can be used on a low-k dielectric material layer to improve its
adhesion property. It is neccssary to prevent or minimize damage to the low-k material caused by

the plasma treatment.

U.S. Patent 6,346,489 to éohen et al discloses a method to remove native oxide within a
via opening by treating the substrate with a hydrogen-helium plasma. Cohen et al reveal that this
treatment does not adversely effect the dielectric constant of a low-k layer through which the
opening is made and also that the treatment improves damage made to the low-k layer by oxygen

ashing. No mention is made of adhesion concerns of the low-k layer. U.S. Patent 5,998,229 to Lyu




et al describes repairing etching danage to an anorphous silicon | ayer by
using a hydrogen or heliumplasm treatnent. U S. Patent 6,570,256 to
Conti et al shows a nethod of formng a carbon-graded |ayer for inproving
adhesion of lowk dielectrics to the underlying substrate. A helium and/or
oxygen treatnent is disclosed as an additional or alternative treatnent of
the substrate to inprove adhesion of the substrate. U S. Patent 6, 465, 372
to Xia et al includes densification of a lowk filmusing a plasna
treatnment. This has nothing to do with adhesion. Furthernore, this patent
t eaches adhesngﬁ enhance nt by treating. the. f|| a red

d O ¢ §] Yncr -8l §C|Erngn
envi r onngAt SSFOETBHTRS © 80 Hppap ENEPPiHEE AF'68]"e¢€t of the

present invention is to rOV|de fective ver facturabl e

met hod ofe! lpwmlﬂawrtr@'ﬂe?awei o ARt @%@ezééfor @tife ﬁgow Bobet gr/% lvgayer s in the
fabrication of nte rated circ t de Anot her obj.ect of the
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constant nateri al dlelectrlc filps to overlyl ers. Yet another object
of the iPRASREPYRT ‘?’%Yg?'b‘“ﬁ?‘%‘w &é’isabhfé*taﬁaea@r“q“w3\9?%%”53%@?'6@% | ow
dielectric constant filns to other dielectric fil ng atlng the | ow
d|eIectr?@“ﬁ%ﬁ§ﬁaﬂ@v?WWﬁ%mugﬁﬁﬁmg“mﬁeﬂi%ﬁ?ﬁ?%@ﬁﬁ35 “1%?01 meUEt dance with

the objects of this invention a nethod of inprovi g adhesi Q
densification of a low-k film using a plasma treatmaent. This has nothing to do wnh adhesion.

Furthermore, this patent teaches adhesion enhancement by treating the film in a reducing

environment of ammonia.
SUMMARY OF THE INVENTION

A principal object of the present invention is to provide an effective and very
manufacturable method of improving adhesion of dielectric films to overlying layers in the

fabrication of integrated circuit devices.

Another object of the invention is to provide a method of improving adhesion of low

dielectric constant material dielectric films to overlyling layers.

Yet another object of the invention is to provide a method of improving adhesion of low
dielectric constant films to other dielectric films by treating the low diclectric constant films using a

helium plasma.




of low dielectric constant filnms to other dielectric filnms is achieved. A

| ow dielectric constant material |ayer is deposited on a substrate. The

| ow dielectric constant naterial layer is treated with heliumplasm. An
overlying layer is deposited on the |low dielectric constant material |ayer
wherein there is good adhesi on between the | ow dielectric constant materi al
| ayer and the overlying |ayer. BRI EF DESCRI PTI ON OF THE DRAW NGS I n the
acconpanyi ng drawings formng a material part of this description, there is
shown: Figs. | through 5 schematically illustrate in cross-sectional
represent ati on alnprefrémcedith éwbbdctreithisafvetthe apneiseintf inpreeng adhasion

DESCRI PTI ON OF THE PREFERRED EVMBODI MENTS The present invention proposes a
met hoof ofw dispeioy bagtaadias iconha fliclcowc dilies Bethitved.cohst ddltctrid ¢onsrantt o ot her
dielectric films. It will be understood by those skilled in the art that

t he prieseni layérnyémpbsien os hewlsdatn otheew iekrctriedodsant inateidyd plyeciatreaonl wikh ust r at ed
in the drawi ngs, but can be extended and applied to any application in
whi ch Helipn pireda. asihesilgmg dfyedis éépesitadion thid Ibweliclootriovensapi metetidyores i s

desired. 3 Referring now nore particularly to Fig. 1, there is illustrated
a por twierciofhe ipgotzdickipn bawpgl (b e digitcagr @heeht oiarecal fryed end teovellpege | S,
shown a substrate 10, preferably conposed of nonocrystalline silicon.

Devi cdagtructures, such as gate el ectrodes, source and (train regions, and
metal interconnects, not shown, are fornmed in and on the substrate and
covered with an insul ating

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings forming a material part of this description, there is shown:

Figs. 1 through 5 schematically illustrate in cross-sectional representation a preferred

embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention proposes a method of improving adhesion of low dielectric constant
films to other dielectric films. It will be understood by those skilled in the art that the present
invention should not be limited to the application illustrated in the drawings, but can be extended
and applied to any application in which improved adhesion of dielectric films to overlying layers is

desired.




| ayer. A passivation or barrier layer 12 nmay be forned over the device
structures to a thickness of between about 250 and 600 Angstrons. For
exanple, a silicon carbide |ayer may be used. A first low dielectric
constant (k) material layer 18 is deposited over the passivation |ayer 12
to a thickness of between about 12000 and 8000 Angstrons. The first | ow
dielectric constant material has a dielectric constant |ower than 3.1 and
preferably, about 2.9. The naterial nmay be organosilicate glass and is
deposi ted by chenical vapor deposition(CvD). Now, the surface of the |owk

material | ayﬁefelu% In%g/dﬂ(}%géﬁgb% yho?’ h‘?!{tl}&msmhﬂﬁ%d% omg’f!ﬁjcg‘m’tnﬁl flowed

about between seem at a tenperat ure about 250

and 4500 %B& n%tgr%ﬁ (l:'HL%th:vsp I\ﬁﬁx% %%%H tsgb ?&gdg I(g&éle)l HEEEOSQ&?_

pr ef er asF§® aspaci ng o hellum

pl asma treal rrenﬁlﬂ?c lﬂ(t:' I]n CVng QI'UC UI'LSV\%?]EAS%!;IPLEECC%O&”%OUI%QRI&@(E%P@] ﬂ!-rbgd hel I um

0
t r eat medtoBF A nvent i dhesi on propert e 1owk fllm
I

S
ve
ég r exa %ﬁitan?tgérgtgnengcg%é sah:gs , P %Fl%léd% dg(ggr{ tlhgkg)q{rfap%]dt \g]{l Wnﬁ.\lz;tf%

OSIte over t

:;: lgm ]2-8 Iat?ﬁ(?ﬁrg %Q%S}Q\Jlg{é"ﬁls(isr 9!2[’1 éﬁé,r\qg?nag%mfl(gr 2(?9\'8?'{}16 dgggb S{Il.lnlg?fﬁgli '[T%ICE( SEihO\Nn in

|con car | ayer

24 may he depo yer .the barr,i er Yer bili9128u:t s of between
about 1 aweg abog%g%) dj&i&@@?{\% JOmS. rexanel%lo,nds1|]co cztzb; I¢ ]aéf,r ngzarﬁgg t%r eated with

hel ium pl asma 26 in the sanme may as was the first |OMFk | ayer 18 in order
to pronote adhesion with an overlying layer. Referring nowto Fig. 3, a

capping | ayer A2 ? rst I%)w deé?cc%&ctc%gstgn\{%{) rrgarl]e%al: l%?aar'tlg‘ijs (JSBHC';JHQZ Sve? Ihetpgs%ivation layer

12 1o a thickness of between about 12000 and 8000 Angstroms. The first tow dielectric constant
material has a dielectric constant lower than 3.1 and preferably, about 2.9. The maternial may be

organosilicate glass and is deposited by chemical vapor deposition{CVD).

Now, the surface of the low-k material layer 18 is treated with a helium plasma 20. Helium
is flowed about between about 50 and 9000 scem at a temperature of between about 250 and
450°C, at a pressure of between &bOl;It 2 and & Torr. HFRF power is preferably 200 to 600 watts
with a-spacing of 200 to 600 mls. The helium plasma treatment continues for between about 2 and

40 seconds.

The helium treatment of the invention improves the adhe::.;ion property of the low-k film 18.
Now, another layer is deposited overlying the treated low-k layer 18. For example, a second barrier
layer 22 may be deposited over the fow-k film I8 to a thickness of between about 250 and 600
Angstroms, as shown in Fig. 2. This barrier layer 22 may be silicon carbide. A second low-k layer

24 may be deposited by CVD over the barrier layer to a thickness of between about 1000 and 8000




second | owk |layer. For exanple, the capping |ayer may be silicon carbide,
silicon nitride, or silicon dioxide. The helium plasm treatnent pronotes
adhesi on between the lowk |ayer 24 and the capping |ayer 28. Processing
continues as is conventional in the art to pattern and etch the | owk

| ayers as shown in Fig. 4. For exanple, dual damascene opening 30 is
etched through the first and second I|owk layers 18 and 24, the capping

| ayer 28, and the passivation/barrier layers 12 and 22, using one of the
various schenes such as trench-first, via-first, or enbedded via. Referring
t o Fi ghngiromhelhederahd anabeerd opanidngthitslithelasing 74 edbasiomh vay Baves er net al
| ayer 32 and a copper |layer 34, for exanple, by any of the conventi onal
means, thi icl lvdinlgyphy gi eddr toprophenilexionvraper cdepomileyeon and et chback or
polishing or electroless plating, and so on. It will be understood by those
skilled in the art that the process of the present invention is not
limted to the dual damascene process illustrated in the draw ngs, but can
be appl i ed Reteraggynowde diged st ophidpielayar 28 & degitedaver icitiwpedisigtiidad on of a

|l ow-k |layer to overlying |layers. The helium plasma treatnment process of

t he prsesadtoyw-fvant i konexapld e gawensg lnver ey py shencarbgle, wlideapitiids of ayer
between lowk layers, in the presence of a capping layer, or in the

pr esendlécopfliopge h The Isdipmiptsmp gyasment granaesedipsion geivggethe BwihByprdeeds of t he
present invention has been inplenented and tested using an advanced four
poi nt thermpmg lavetdod t o nmeasure the lowk interface critical fracture
energy: Gc, i/n2. It has been found that the dielectric constant of the

|l ow-k dielectric material is unchanged after the helium

Processing continues as is conventional in the art to pattern and etch the low-k layers as
shown in Fig. 4. For example, dual damascene opening 30 is etched through the first and second
low-k layers 18 and 24, the capping layer 28, and the passivation/barrier fayers 12 and 22 using
one of the various schemes such as trench-first, via-first, or embedded via. Referring to Fig. 5, the
dual damascene opening is then filled with a barrier metal layer 32 and a copper layer 34, for
example, by any of the conventional means, including physical or chemical vapor deposition and

etchback or polishing or electroless plating, and so on.

It will be understood by those skilled in the art that the process of the present invention is
not limited to the dual damascene process iltustrated in the drawings, but can be applied to any
process where it is desired to improve adhesion of a low-k layer to overlying layers. The helium
plasma treatment process of the present invention can be used in the presence of a barrier layer
between low-k layers, in the presence of a capping layer, or in the presence of both a barrier layer

and a capping layer.




pl asma treatnment. Furthernore, the critical fracture energy Ge is inproved
by the heliumplasma treatnent. The follow ng Table | shows Gc val ues at
an interface between the lowk material and a silicon dioxide |layer (a)
and between the lowk material and a silicon carbide |ayer (b) with and

wi thout the heliumplasma treatnment of the invention. Table 1 Wo He Wth
He a) Lowk/Si02 interface 3.6 9-3 b) Lowk/SiC interface 6.7 10.7 These
results show that the physical interface interlocking property of the

| ayers has been inproved significantly. Table 2 shows the roughness and
the Gc values at the interface of the | owk naterlaL and a S|I|cog car bi de
| ayer with ahbf RiPEEDRRNG HESCREPY BHPD IR IR lfrwéea}eﬂiéﬂfm sl “ﬁr‘éé‘%‘ﬁ’?‘
invention. 6 Table 2 Wo He Wth He Roughness (nm 0.533 605, G 6.7
10. 7 ThdOW&BINEPABHG & ERINS & BHIBT kpriovih ‘ﬁtmn“f'f“lé@ﬁé@l%ﬁgw({‘hytﬂheh Ptocess

of the present invention. Wile the invention has been partlcularlz shown
and desCPiHENdHt ARG dtlestiheanstiiy of s lownkedsorisdnassbtivrettecdeierBoreiimy v ||
be understood by those skilled in the art that various change

S
plasma treatiment. Furthermore, the critical fracture energy Ge is improved by the hgchum plasma
treatment. The foHowing Table 1 shows Ge values at an interface between the low-k material and a
silicon dioxide layer (a) and between the low-k material and a silicon carbide layer (b) with and

without the helium plasma treatment of the invention.

Table |
W/o He | With He
' a) Low-k/Si0; interface | 3.6 93
b) Low-k/SiC interface | 6.7 10.7

These results show that the physical interface interlocking property of the layers has been

improved significantly.

Table 2 shows the roughness and the Ge values at the interface of the low-k material and a

silicon carbide layer with and without the Helium plasma treatment of the present invention.
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in formand details nmay be nade wi thout departing fromthe spirit and scope
of the invention. 7 What is clained is: 1. A nethod of formng a dielectric
material |ayer conprising; depositing a low dielectric constant materi al

| ayer on a substrate; treating said |low dielectric constant material |ayer
with heliumplasma conprises flow ng heliumat between about 50 and 9000
sccmat a tenperature of between about 250 and 450 C, at a pressure of

bet ween about 2 and 8 Torr, at HFRF power of between about 100 and 600
watts for between about 2 and 40 seconds; and thereafter depositing an
overlying layer on said |low dielectric constant material |ayer wherein
there is good adhgsipn between said |ow dielectric constant material |ayer
and said overlylng llayer. 2. The method according to Caim1l wherein said
over | yimg-tayer CoRpLiReSyigsiikl con di oxide or silicon carbide. 3. An

i nterconnection nethod ijn the tabrication of an integrated circuit device

conpriaﬁ&lh derpst bisAy dofdgw diel ectric constant material |ayer over a
% ¥ @ J i w dielectric constant material |ayer with helium
I

substria mg said o

pl asnma buup..;.uq67uumnq%7he ium at between about 50 and 9000 seem at a
tenperé?ure of bet'ween |about 250 and 450 C, at a pressure of between about
2 and 8-Forr—at—HFRF

The table above shows a 60% improvement in adhesion with the process of the present invention.

While the invention has been particularly shown and described with reference to 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.




power of between about 100 and 600 watts for between about 2 and 40
seconds; thereafter depositing a capping |ayer overlying said | ow
dielectric constant nmaterial |ayer wherein there is good adhesi on between
said low dielectric constant material |ayer and said capping | ayer;

etching an gR&NsNhilREeugh said capping |ayer and said | ow dielectric
constant nmaterial layer to said substrate; and filling said opening with a
conducting | ayer to conplete sald interconnection in the fabrication of
said integrated CH(L ﬂ@ (?74.xThe np@ od according to Claim3
wher ei n sai & capPiig P4y “85%6? Iglgatric QateTEd YERPHPRISINS | i con nitride, or

sil'icon dioxide. de'é)osmgbm@»ercwe@m&:@w%nﬂﬁta&%] laDerltdies fuBfrAcat i on of an
integrated circuit device conprising: depositing a passivation |ayer on a

substrate; deposiredting saifl owwvdidedlentiie | aonetents trantriahalnperi alithl Ayleum opleshyi ng
sai d passivﬁtlorges said,| c co stant mat eri.a

|l ayer with |un16$a§%%hd§%ﬁ%# g“mﬁnap8%r%9aﬁi%8@%F§W’8 AVESRABE P 50 and

9000 seem apet@ediLamRRE 250ER1 240 cbeaﬁ w@%&s@%%et%@n apshi 454G Tél, A prgssur e
of between about 2 and 8 Torr, HFRF ower of between about’ 100 and 600

watts for betwereh balssatn aiZOLadGO 4@d é@(tmatﬂsfor between about 2 and 40 seconds; and

thereafter depositing an overlying layer on said low dielectric constant
material layer wherein there is good adhesion between said low dielectric constant

material layer and said overlying layer.

2. The method according to Claim 1 wherein said overlying layer comprises

silicon dioxide or silicon carbide.

3. An interconnection method in the fabrication of an integrated circuit device
comprising:

depositing a low dielectric constant material layer over a substrate;

treating said low dielectric constant material layer with helium plasma
comprising flowing helium at between about 50 and 9000 scem at a temperature of
between about 250 and 450 °C, at a pressure of between about 2 and 8 Torr, at HFRF
power of between about 100 and 600 watts for between about 2 and 40 seconds;

thereafter depositing a capping layer overlying said low diclectric constant
material layer wherein there is good adhesion between said low dielectric constant
material layer and said capping layer;

etching an opening through said capping layer and said low dielectric constant
material layer to said substrate; and

filling said opening with a conducting layer to complete said interconnection

in the fabrication of said integrated circuit device.




thereafter depositing a capping |ayer overlying said |ow dielectric
constant material |ayer wherein there is good adhesi on between said | ow
dielectric constant material |ayer and said capping |ayer; etching an
openi ng through said capping |ayer and said | ow dielectric constant
material layer to said substrate; and filling said opening with a
conducting layer to conplete said interconnection in the fabrication of
sai d i ntegrfat ed Tdier @mhoddfec\sap@iéng 6o Glpian r?etw%@aﬂra@e@r EROPGL BAYET FOFPSISGher ei n

sai d capplqg¥ﬁﬁ¥%r(ﬁ6gmg&§g§ ol%ﬂ&n §athide, silicon nitride, or silicon

di oxi de accord [ arm 5 wherein said | ow dielectric
constant material 1is a first Iom/dlelectrlc constant material and further
conprising after said step treating sald first low die]ectric constant
material wh heMi aﬁ?fﬁpfageﬁa@n st 107 thy fabicatipn &f apdPiseratieirgiinge aes d
first |OlebﬁJ?@ﬁ%lC constant material |ayer wherein there is good

adhesi on bet aid first lowdielectric constant material |ayer and
sai d barrier | ayeposicegpopissivagoalayecondsdbotaatd] el ectric constant materi al

Laver overl i o a3 duP2(0k shulavers, Losating, Sl sesond Lov dielestrie

layer;

treating said low dielectric constant material layer with helium plasma
comprising flowing helium at between about 50 and 9000 scem at a temperature of
between about 250 and 450 °C, at a pressure of between about 2 and 8 Torr, at HFRF
power of between about 100 and 600 watts for between about 2 and 40 seconds;

thereafter depositing a capping layer overlying said low dielectric constant
material layer wherein there is good adhesion between said low diclectric constant
material layer and said capping layer;

etching an opening through said capping layer and said low dielectric constant
material layer to said substrate; and |

filling said opening with a conducting layer to complete said interconnection

in the fabrication of said integrated circuit device.

6. The method according to claim 5 wherein said capping layer comprises silicon

carbide, silicon nitride, or silicon dioxide.

7. The method according to claim 5 wherein said low dielectric constant material
1s a first low dielectric constant material and further comprising after said step of
treating said first low diclectric constant material with helium plasma:

depositing a barrier layer overlying said first Jow dielectric constant material
fayer wherein there is good adhesion between said first low dielectric constant
material layer and said barrier layer;

depositing a second low diclectric constant material layer overlying said
barrier layer;

treating said second low dielectric constant material layer with helium plasma;

and




thereafter depositing said capping | ayer overlying said second | ow

dielectric constant material. 8. The nethod according to claim5 wherein
said second |ow dielectric constant material has a dielectric constant of
|l ess than 3.1. 9. The nethod according to claim5 wherein said second | ow

di el ectric const aRfeaftBBEGI kR g sBidhpPlrBAN0& defidh GPSSond Qow HGeARE hod
according to claim5 wherein said step of treating said second | ow

di el ectric eowshbmatenaterial |ayer with helium plasnma conprises flow ng

hel ium at between about 50 and 9000 seem at a tenperature of between about
250 and 450 C, at a pressure of between about 2 and 8 Toir, at HFRF power

of between gbout TAOMetlRAhcBRQingablctaim0s weieneaid 3RAUY 1@ Ande49c saaends. 11.
The nethod according to claim5 wherein said barrier |ayer conprises

silicon cambicgel s agliclpetnn cairsinit @lesqthan FHe nmet hod according to claim |
wherein said |low dielectric constant material has a dielectric constant of
|l ess than 3.1. 13. The nethod according to claim| wherein said | ow

di el ectric gonstand martodracadrdingSo afaigr Yahesil sGdteogll 368 didldtrid Benstmt hod
according to claiml wherein said |ow dielectric constant material is an
or ganosi | i cAEEgli8 88 oREpPHGCHe gt ectri ¢ constant of 2.9. 15. The met hod
according to claim3 further conprising form ng sem conduct or

10.  The method according to claim 5 wherein said step of treating said second low
dielectric constant material layer with helium plasma comprises flowing helium at
between about 50 and 9000 sccm at a temperature of between about 250 and 450 °C,
at a pressure of between about 2 and 8 Torr, at HFRF power of between about 100

and 600 watts for between about 2 and 40 seconds.

11. The method according to claim 5 wherein said barrier layer comprises silicon

carbide or silicon dioxide.

12. The method according to claim 1 wherein said low dielectric constant material

has a dielectric constant of less than 3.1.

13. The method according to claim 1 wherein said low dielectric constant material

1s an organosilicate glass.

14, The method according to claim 1 wherein said low dielectric constant material

is an organosilicate glass having a dielectric constant of 2.9.

I5. The method according to claim 3 further comprising forming semiconductor
device structures in and on said substrate wherein said opening is made to one of said

semiconductor device structures.,

16. The method according to claim 3 wherein said low dielectric constant material

has a dielectric constant of less than 3.1.
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device structures in and on said substrate wherein said opening is nade to
one of said sem conductor device structures. 16. The nmethod according to
claim 3 wherein said |low dielectric constant material has a dielectric
constant of less than 3.1. 10 17. The nmethod according to claim3 wherein
sai d | ow dijgl ectiheGn&RnBicRbEdiRBicaAia] 3 whSredDsad Bandiideirkadoasighiagsteridl8. The
met hod according to claim3 wherein said | ow dielectric constant materi al

i s an or gano®i drigerasdicgicadasshavi ng a diel ectric constant of 2.9. 19. The
met hod according to claim5 further conprising form ng sem conduct or
device structures in and on said substrate wherein said opening is nade to
one of saidg. senihcondbst aicotdivd Leclsihr bothareassai®@hw ket dostaaiceaedalng to
claim5 wherein said | ow dielectri¢ constant naherial has a dielectric
constant ofiS MeggangsHiraty gasshpvingRetigheti Ho 4Ot B P Ag to clai m 5 wherein said
| ow dielectric constant material is an organosilicate glass. 22. The

nmet hod according to claim5 wherein said | ow dielectric constant materi al

i s an organeési | ilhetmetgbdascondiui ng chidi & fietdter icomposisg dmimiof sénBonductor

device structures in and on said substrate wherein said opening is made to one of said

semiconductor device structures.

20. The method according to claim 5 wherein said low diclectric constant material

has a dielectric constant of less than 3.1.

21.  The method according to claim 5 wherein said low dielectric constant material

is an organosilicate glass.

22. The method according to ¢laim 5 wherein said low dielectric constant material

is an organosilicate glass having a dielectric constant of 2.9.

H




