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DESCRI PTION  MODI FI ER FOR LOW DI ELECTRI C CONSTANT
FILM AND METHOD FOR PRODUCTI ON THERECF 5 TECHN CAL
FI ELD [ 0001] The present invention relates, in |ow
dielectric constant filns used in sem conductor
devices, to a nodifier of |low dielectric constant
films, which 1is used fopESYEIEMONE! ative dielectric
constant of low dielectric constant 10 filns, and to a
nmet hod for producing a nodified | ow dielectric

on v | MODTEIEEAGEROR hEFLPU T CERi Dty "

| ow di el ect TAND MOITHON FOR PRODHOTEONGBHEREQF
interlayer insulation filmin order to solve the

SI gnal del ay problemin a device and to produce a

dpy Wr-savi ng 15 device. There are nmany
k| nds Ic;]? %i ielectric constant filns, including

of@poilc 'El&arp@seﬂnﬂlwieﬁﬂbg ablatess 6 1@6 didlewirictdd8stH@$ ilms used
common.one i s Si OC I min which carbon has been

Ry BRmIggnguetor &ICP‘f |tf=ha medifistiof iy dialentric qausteas fibme, which
f W hasr foinl&\/@ttlﬂé kA Hve r(‘.ln% P&rfc%ﬂg nt'o l %ﬁg&rw constant

ossible to obtain sufficient ow ectri
amd tthamathed fet produeinern mmdﬁiimofm ﬂmiecﬁﬂc constant film.

T ' ' I eaS O filmmde to
bgﬂp@?@@@? Qﬁfﬁﬁ?ﬁ%‘%ﬁsm ation film [0003]
Sl6e02]i [T hifhMEYEsgratabsein R AL &P httccSht _\ﬁ:&@ ng1APdielectric
Si-Hbond in, the filmare severed after t

f GPMEEPDHITS Iyetre an an dxterlagrer frsulapgn ﬁlmewrdm@ gofwe the
' Qfén%?%@la? é)rﬁgeﬂl g dg{u%h %ﬁ&lggi)éﬁﬁ?&%hagﬁfghgg {))u%q fp'gll)ver saving

I n order ve suc
kdewsea Thetecareimangh kutdafslowmelecnmmm“@td"gﬁm mciudaling

as_ HVDS ( hexa | di sil azane as, a nodi fier of the,.
FPrEAE sfat b ibkE Al et Moty Pt Eifehfemmop one is SIOC

sifillyl iatvehish lcaffdn Bawhdedded ® 2Lill¢8 €| @Gt delnficonductor
Enst ant of the film Furthernore, in recent years,

BYiges presfusthes mudatyraes, inddefubiinehdcdbespmes imgoTiledn
(bhidTR 0y GO 1AbQSAiLRBE e constant characteristics even in SiOC film.

Therefore, it is expected to use a SiOC film made to be porous, as an
interlayer insulation film.

[0003] SiOC film, however, has a problem that Si-C bond and Si-H bond in
the film are severed after the film formation to generate silanol (Si-OH),
resulting in increase of relative dielectric constant of the film. In order to
solve such problem, there is publicly known a method in which a silane
coupling agent, such as HMDS (hexamethyldisilazane), as a modifier of the
film is made to act on SiOC film to chemically silylate silanol and lower
relative dielectric constant of the film. Furthermore, in recent years, there
has also been reported a method of using TMS-Cl (trimethylchlorosilane),
TMSDMA (trimethylsilyldimethylamine), ete, in place of HMDS (Patent
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30 TMSDMA (trinethylsilyldinethylamne), etc, in place
of HVDS (Patent 1 Publication 1). In any nethod,
however, relative dielectric constant of the filmto
be obtai ned has not yet been satisfied. [0004]
Therefore, there has been a demand for a conpound

cﬁ'palil:@umi 1) mIeLi afryyi ngthalhdiveves trelativeaisieattic donktnt of the
to chenmically 5 silylate silanol

syuch a
aﬁg‘“ rObit?mleé }@sgg)tt,yg,t heempatisiqdat i ve diel ectric

Nt e ]
PR Rl ety DAL e P e bualSRRROREE
THE)dllf)Mﬁ\lIblvmie[lﬁ@ﬂg]:oﬂxstahg ﬁ?ﬁs (ﬂ]jch(‘dsbsilb(l ﬂﬁnpﬁo&ﬂﬁlﬂiicaﬂy
invention tq prqvide a nodifier cap e .10 o
BURYE ARl AR IBVER e @ TSRSty TelRie dielagbiinconstant of the
segim,conduct or deV| ces to chemcally silylate silanol

of the filnms and to lower relative dielectric constant
oPatdrg Publimmtioh(0 6} afeset Preienb Applicatios Pahlicktiec 2006179913

ing a low dielectric
pgmﬁq@&Wﬁﬁ tive dielectric constant
hésoom et kP bBfct HXHRYprb S RGN to pRIAT aé?ocﬁﬁer capable

resul t_of repeating an eager study to achieve
aeém@defb’}r&logv dieegtrippenséamnt filmenset in wr@ommmar demces to

t Qﬁ‘émic%sr ?l }g}}gﬁ{ﬁ nc%&%i?fﬁm%oi]nc{ %nlowe;' Irzle 1ve db ele(%g

into con i'er contalining
etéectnvef thedilponent a si I | con conpound haV| ng an

a ar. |ntherm|ec silan 20 in_the | ow
f@qd‘)&é rﬁo‘ee*amftfamt 1f 2 ﬂ9§t &ﬂeﬁ?‘eg? pynethod) far pepducing a low

t RRNEAYicBKitadt Flm RRSER LS8 atiQe '@Qbét}ﬁctcgnlsﬁm 'has been lowered
relative dielectric constant of the fil we

hhvéh? axehBer.t he present invent | on [ 0008] That is,
S AR AU S oL GRSl e,
cohspmnf mummedlam fsem eoﬂdw:tx ozrheafia W&ﬁbﬁnntz Bénstant
T o L L IS L mP o
CesmPhRMt Asitichh EMRpSRARP AP ¢ £PLESAE RS Ythe molecule, silanol
in the low dielectric constant film is chemically silylated, thereby making it
possible to modify to lower relative dielectric constant of the film. Thus, we
have reached the present invention.
[0008] That is, the present invention provides a modifier for lower relative
dielectric constant of a low dielectric constant film used in semiconductor
devices, the modifier of the low dielectric constant film being characterized in
that it contains as an effective component a silicon compound represented by
formula (1)
R3nHnSiN3 (1)
(R is a C1-C4 alkyl group, and n is an integer of 0-3).
[0009] Furthermore, it provides a method for producing a modified,

low-dielectric-constant film by bringing the modifier containing a silicon
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formula (1) R3-nH'SIN3 (1) (Ris a Cl1-C4 al kyl group
and nis an integer of 0-3). 30 [0009] Furthernore, it
provi des a nethod for producing a nodified,
| ow-di el ectric-constant filmby bringing the nodifier
containing a silicon 2 conpound represented by the
akowmohat Mabfestided Bt thecitvadbrimuild 13 ihtdWonth t lvaieh kilsw
constant filmused in sem conductor devices, in a
r é%%"g‘ectéfc copgranie uesdin sempcomdtyrdeasess ip e0aoge of
$@ cto the present invention, it is possible to
chen1ca y silylate silanol in the low dielectric
cthTAﬁLE[]DESCHHFEﬁOWEIative dielectric constant of

E m%glel ctrlc constant film and nodify the film
F 5%@ gordigg e the pEetest AmenHam sdisgosshie Wy eheapically

' @Yl?([}{tb Qanbf in ﬁlqu\ﬁ'%lgﬂe J&n@fé}ﬁc e@f#@éﬁge dielectric

i el ectric-constant | min
dwehammmméthdmwcamhkﬂntcmmﬁaheﬁhnjmmtnadﬂyhmﬁlﬂhlIn

t Il owi n e ent tion is described. in
mi}e ‘Etﬁ%ﬁ%ﬁ’ﬁe gCC?ﬁ@ng.tP. sﬁn%tbﬁéagﬁlae presgpt Wvention, it is possible
6®Ide L£LRRBHAILAE ok ﬂlél@&tﬁ%hfsta@ft 2 indwhRW relative dielectric
e ectric constant filmin the present invention is a

c@ﬁp@@ﬂdhaemeesétme@dby formula (1) 15 R3-nHnSiN3 (1)

(g, oo, BB B hor v

| lspsticdn cahpyuntehdh e@tbewae c&hb«yﬁer@rc@ﬁﬂaméld B O Inodifier of

grou prapyl rou n- butyl group, i-butyl group,
aol?g‘yﬂilebﬁcwb Yonstiph Plm ip Thed Bresspt R ntiopds a qompeswd

th@brégeﬁmdsg}sfdrgnﬂgt@al nunber, these may be the 20

sane one wi th each other or a n1xture of different
désﬁiﬁhNho%ﬁblelectrlc constant films |n recent

yeal. the trend.to eth

LaRR 5 CRLR gt pfo LR 0 B TRREet RETHEG) THEPT1 aliot growp

panehe plresend i OvdditorvBishecifically methyl group, ethyl group, n-propyl
group, 1-propyl group, n-butyl group, i-butyl group, s-butyl group, t-butyl
group, or the like. In case that R exists in plural number, these may be the
same one with each other or a mixture of different ones. In low dielectric
constant films in recent years, however, the trend to make them porous has
been proceeding. In order to make the modifier penetrate into the void
spaces in the film too, it is preferable that these compounds are smaller in
molecular size. As R, particularly methyl group is preferable.
[0012] There is described in detail the mechanism of lowering of relative
dielectric constant of a low dielectric constant film in the present invention.
When silanol is generated in a low dielectric constant film, relative dielectric
constant of the film increases. Herein, the compound represented by
formula (1) contained in the modifier conducts a silylation reaction to active

hydrogen moiety of the silanol, as in the reaction formula shown in formula

(2).
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spaces in the filmtoo, it is preferable that these
conpounds are smaller in nolecular size. As R
particularly nmethyl group is preferable. 25 [00121
There is described in detail the mechani smof |owering
of relative dielectric constant of a |low dielectric

censhAM RELHGH I, J]Sl—@ eSﬁ-Tth'x OVERE, [(9fsy 1%%#&!35%5}9{ for

is generatedlna di el ectric constant
r disiingreshdingliefrom 81 foa:nnsg an¢ fibth ainldlecolidspohdic teBs@Sormula

o0 ed e Ermialin 7B BB Metroeste <@ phativeoicloctric
r 886dth AN of thedElnh YRver30 AYALQRE E‘eeﬂ?ﬁio%t ¥irb hkyhﬁo%h' ﬁg&é (HIN3)

as in the reaction fornula shown in f or mul
sps grheraRRal khisds digharged to®hSidulkiig-of ahemsstem) (I-Sldrogesn
RE SSi for I.stin it fromSi formn
¢ REE BRZEngr it R St s Gk qoanEREE a(prpPy kedgment to
rasa]iet;.,t eirldés2l in the filmdecreases, and rel ati ve
diel e tr| c constant of the filmlowers. After the

r 80431 o Theseffactive gampgaanief e pepifier swhichgemepresented by
t tsid f,th
B ) ISR B 0 e 1 g o

aplhemley oficohpompnas haoper dﬁeatﬂm%mt@entmke cbinbined. For
har m ez 01%]b The effective conponent. of the
1t riospibl

nBEEP & 'q Bp¥ agidqtrimeblylstiap pﬁhzsﬁyNs)rmvhbe
uagmoaﬁeﬁlyﬁlmiee«@mfmsm fatish z?rb‘iﬁﬂij& Fi2a h8 e Bhddl.

plurality of conmponents having different substituents
aFartharplonedthemopdifiexsahpyiag thesé as pﬁ"@rstnml @ni@ngnks may be

SBLERML b TBh o AR tn IR BREhesd iith ap axisripg gilgne

r ammlmmdgmemdmbmauy r&6. oA e thd bastiagisflagé Soljtid Sgent,
t hese as. ffectl onents nay. be sed in a
cbtrﬂﬁlptoisﬁﬁlf opte ﬁg/{rﬁggg%"%%hymlﬁ’éﬂzwegﬂm%m sting

S ({e@BndthyfRLPINQ) AIRRDMA (?ﬁnﬁﬁ;ﬁfsﬂ?fﬂm@%ﬂ mlﬁ) the

exi sting silane coupling agent possible to
c MSRMDS (divesthisi itiethylanzine), TMSDEA

I(tﬁ'lﬁr}e@{fﬁrﬁ%l}éjl& | llgrzr{:}ﬁ? g@@@s Sﬂ}é%ethylaminomethylsilane),
( E[Wéh}})& (Hlydlﬂ:tdthjrhylhmﬁﬂﬁﬁéthyﬂi/ﬁaﬁﬁ TMS-C1
(trimethylchlorosilane}), TMMOS (trimethylmethoxysilane), etc.
Furthermore, it can be used by dilution with inert gas such as helium.
Anyway, it is necessary to contain at least certain concentration of the
compound represented by formula (1) in the modifier. Its concentration is
1vol%-100vol%, preferably 50vol%-100vol%, more preferably
95vol%-100vol%.
[0014] The temperature upon bringing the modifier into contact with a low
dielectric constant film is preferably in a range of 20°C-300°C; particularly
60°C-200°C is preferable. Ifthe temperature becomes less than 20°C, the
rate of the reaction between the effective component in the modifier and the

silanol becomes extremely low. Furthermore, azidation reaction of the
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(trinmethylsilyldiethylam ne), B[ DVA] M5

(bi sdi net hyl am nonet hyl si |l ane), 20 B[ DMA] DS

( bi sdi et hyl am nodi et hyl si | ane), TMs-C

(trinmethyl chlorosilane), TMMOS

(trimethyl methoxysilane), etc. Furthernore, it can be
U%ﬁQnBVaEb Ipﬁ!&de@ﬂs%tarbia@%gctlgﬁ.s ‘iﬂ%fhf@ﬁ%,ﬁ‘@ﬂs‘ﬂb‘l‘ referable. On
Anﬁvvay, It 1s necessary to contain at |east certan

c dhe obherahangh ibfhet teenperatyreexde adsBOSSENt b nipo sitdsrof ¢he

(1) in the nodifier, Its concentratipon is 25 o

L ERSETO BB POR B the ApdieDoeIus rs%f%qmﬁaalﬁbr elherefore, it is
Pk @hafakihle 95v01% 100vol % [0014] The tenperature

upon bringli ng the nodifier into contact with a | ow

dilep bt r Whenghs trandifiet [shionight ftercabtact witlaadawgkeloétric
20C-300C...patticul a 60C-200C i.s preferable. |If the
téﬂﬁ%‘jﬂ&? B e Fedbleia e _ meifier i ot o B3eogp cpplition or
r §RAld eSndiglonee in the cafdf ﬁisﬁﬂ@itqgwpﬁ%a* Be d&ctly brought
modi fier and the _silanol becones extrenely |ow. o
FaRtheomeeteith the dew dieleetaisidopntagtt fille Angheazast ofikging it in

pn i.de: [ On.. Iherefore, it.is t .
DURREE S ptthd Briol S e RSP cdrssif B io preforable
eXaeagsmaflyd, idacetrbe sohiduptedivithvat egpdet ity €he air.

C e in the nodifier qgccurs preferentiallly.

Tﬁm@or he fimg upor, _mgirnegff&e&spixﬁ%s IpgreBafEish eew

MR TeL1c dohsPRUIRY id Ui Q o ABhREL Mnifdd ERWdLe] L6ithé: of
constant film it is possible to use the no |fe| er in
einB0 gprondets prefatiablcom ender kd ghirdem Orelfitieofor produdies

c . ' it in gas, it may be directly brought

[ n?%lg%nrﬁﬁzég{rgdvﬁvf%st% "l ow dielectric constant film In

t HeOTHs eAfibr thsd ctththét dfithe haflifigh wath @ idwo didl@dtrisRbfAstant film,

coating the low dielectric constant filmis )
preieRossie to rmevesthe watepsied medifgs pngdhe spagtiqneproduct by

W foBPetsut RAStHeSink Rlel TR b8 labpard 291 6h_p-(l;ﬂ ehld EmYP YR conducted,

bringing the nodifier into contact with a ow

divelpide increasiog theatempératwiesofribe ipside of theaapyaratns teedaprove
ntact of 10-120 seconds is preferable in

gﬁgg\rég{ngvgk%r% BN Ahe time for produci ng sem conduct or

ddo018ls, Allew dielectric constant film in the present invention contains one

in which pores exist in the film, too. However, the method for forming these
films is not particularly limited. As a method for forming the film, it is
possible to cite, for example, plasma CVD method and spin-on-glass method.
[0019] In the following, the present invention is specifically explained by
examples.

EXAMPLE 1

[0020] A MSQ (methylsilsesquioxane) solution was applied on a silicon
wafer by spin coating, followed by baking at 100°C for 30 minutes and at
200°C for 1hr, thereby forming a MSQ film. To determine relative dielectric
constant of the obtained MSQ film, an Al electrode was formed on the film by

vapor deposition method, and electrostatic capacity of the film at 1IMHz was
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15 [0017] After the contact of the nodifier with a | ow
dielectric constant film it is possible to renove
the unreacted nodifier and the reaction product by
depressuri zing the inside of the apparatus. Upon this,
it may be conducted, while increasing the tenperature

Ofndal3grd 1S 'R@aﬁ{re Hﬂz@e&ﬂ@ Qﬁﬁétﬁﬁt bPtHIISOY 81m WIS d'a?dmé(@d from

ef ficiency. 20 018] A low dielectric constant fil
i bhe hlecpne@emtcapamemwahw tlonfibh thickness amd v ellacmrod@area

exi. in the film Lo herret d.f

7 SVRR Ab™ Hrater S| MboRsn RER ARl otainar FyAde G waagrapared.
nahhqﬂem@s@ffﬂmag 3tk Mintotthe Son GRS, bqulet Rsfdel & the

for exanple, plasma CVD net hod and spin-on-gl ass

reetadner ¥ @odgiressurized fool0Raithg temheratneseas increased to

i |on|sseC|fcaJI .expl ai ned exanpl es.
AR (EaSBRoR ol Ap ol Pk r et (YRS iy fetpeea
Was tBe Rl ddeflerolly R01EPA1 CDRe sk SlonYe Rl dht 6P doR@ucted for 60
foll owed by baking at 100C for 30 mnutes and at 200C

f secande, Ralatigydielseminepnatamofiithe MSQdilgeabenihremodification
rg‘ja%tﬂlggs%gl eﬁﬁfﬂfb% &fsé gnt of the obtained MSQ
film an & Was

ele ormed on the filmby vapor
dmﬁmzrret hod, and el ectrost atl c capamty of the

fi t was asu Rel tive dielectr
C é@ﬁn Sae “WS%)‘F?‘ ot was £9 Ct?dﬂ%"cept in that
e|a§§foﬁ:ﬁ§ﬂ@tlé1&rféqmﬂ'3egl\f)€§hqﬁ’wémsefci' éé‘ﬂHeth&@i%% B ﬁ‘[léjMSQ

the el ectrode area It was

s éiémablfbl@t@m diletestrirgolestaht MwMSQoﬁlalp aﬁed the amsihﬁttaetlon
f}é mvvas transferred into the container. The

i NSl 'déof the 5 container was depressuri zed to 10Pa,

tmE{AMrmﬂirature was i ncreased to 150C, and then vapor

i met hyl s ne was i ntroduced
Off?é 3’3& 3186 %hafgaﬁa(e(l%@@m ezak Vo conduictembpxceph dn that
C%Qié@lhﬁgt}ff)@%ﬂag{% Né%ﬁ?ﬂ ?)R%!aéhbéfcﬁaéjt}?é LollHeT of the he MSQ film.

constant o dification
nmiedatiegldielycthic rémstant of kM S Pfilm @ftEXAhPL@diﬁcatmn was 3.2.

EXAMPLE 4
[0023] The same method as that of Example 1 was conducted, except in
that the temperature upon introducing the modifier was adjusted to 70°C.
Relative dielectric constant of the MSQ film after the modification was 3.3.
EXAMPLE 5
[0024] The same method as that of Example 1 was conducted except in that
a mixture (a mixing ratio of 1:1) of azidotrimethylsilane ((CH3)sSiN3) and
HMDS (hexamethyldisilazane) was used as the modifier of the MSQ film.
Relative dielectric constant of the MSQ film after the modification was 3.3.
[0025] [COMPARATIVE EXAMPLE 1]

The same method as that of Example 1 was conducted except in that
HMDS (hexamethyldisilazane) was used as the modifier of the MSQ film.
Relative dielectric constant of the MSQ film after the modification was 3.4.



[0021] The sanme nethod as that of Exanple 1 was
conducted except in that azidotriethylsilane
((CH3CH2) 3Si N3) was used as the nodifier of the MSQ
film Relative dielectric constant of the MSQ fil m
after the nodification was 3.3. 15 EXAVMPLE 3 [0022]
TheosgrBRABYVEERAMPEE 99f Exanple 1 was conduct ed
except in that azidodinethylsilane ((CH3)2HSI N3) was
used as Thesamadinfetlod af thdiefM3@niple h wafkedmhictel except in that
diel ectric_constant of.the fi.lmafter the

it PR R HhinsFod ey Mesns bsip oo vied te4R0°C
MRl Agicllatic dnEXRNHE e MYBSHITD BM?EE@ md gﬁ«‘feacﬂon' Was 3.8,
that the tenperature upon introducing the nodifier was
adpdgodgweninz@CrelaReeatieleetrili @instanti wacfomsidant of t he
MSQ filmafter the nodification was 3.3. EXAMPLE 5
[0024] The sanme nethod as that of Exanple 1 was
conducted except in that 25 a mxture (a mxing ratio
of 1:1) of azidotrinethylsilane ((CH3)3SiN3) and HWMDS
(hexanet hyl di si | azane) was used as the nodifier of the
MSQ film Relative dielectric constant of the MSQ
filmafter the nodification was 3.3. [0025]

[ COMPARATI VE EXAMPLE 11 The sane nethod as that of
Exanpl e 1 was conducted except in that 30 HWVDS
(hexanet hyl di sil azane) was used as the nodifier of the
MSQ film Relative dielectric constant of the MSQ
filmafter the nodification was 3.4. 6 [ COWARATI VE
EXAMPLE 21 The sane nethod as that of Exanple 1 was
conducted except in that the tenperature upon

i ntroduci ng the nodifier was adjusted to 450C

Rel ative dielectric constant of the MSQ film after the
nodi fication was 3.8, 5 and no |lowering of relative
dielectric constant was found. 7
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CLAIM5 1. Anodifier for lowering relative dielectric
constant of a low dielectric constant filmused in
sem conduct or devices, the nodifier of the low 5
dielectric constant filmconprising as an effective
conmponent a silicon conpound represented by formula
(1) R3-,H" SIN3 (1) (Ris @iArmgd al kyl group, and n
is an integer of 0-3). 10 2. The nodifier of the | ow
dielectric constant filmaccording to claiml1,

erein, R g ar 1) i thyl, _.group. 3.,.The .. .
o 11 of Bocisd PR it Bl Mot E2b Rion? atd Brutigectri
t cordtannfilin uswd & eémidoRgusiol ideOtes AHRAHE fibS of the low
azidotrinethylsilane ((CH3)3SiN3), 15 .
adiedentric songtpst fidmcoprig ey 38 afytive component a silicon

azl ' ' ( iN3). 4. The nodifier of
tEﬁéﬁ?%ﬁ%?@%@g%ﬁtﬁ@%g&%%@%dﬁ | maccording to any one
oR:gHaBiNg 1613, further conprising a silane coupling
agent. 20 5. net hod for producing a di fied,

I lﬁ?éﬁéggﬁ@ﬂﬁﬂgl”aﬁﬁ‘f?i‘??ﬁlm%ﬁf)?fg'l g bringing a
nodi fier containing a silicon conmpound represented by

formula (1) according to claim1l1, into contact with a
| 8w di elTdetmodificpnstlentow dielaritis echdtantfhrh cocerdoigto claim 1,

deyi ces,pi pe.a t rature,.r e of 20C-300C. 25 6. The
SRR o P R R RS ey P,
| ow-di el ectric-constant film according to claimb5,
wherein _the tenperature range i s of 60C.200C. 7. The

mét hod flde Iﬁ?@é@?; pﬁﬂlq low daglfctrie gonstant film according to claim 1,
| Lol et o il ) .
| Vel is! e n RAMRR i o ARRRhI L “@%&%%’5)’ or

, ereint ging 1's conducte dre
30zidotiti¢tdyiHilang ((CHsCHz2)3SiN3), or azidodimethylsilane ((CH3)sHSiN3).

4, The modifier of the low dielectric constant film according to any one

of claims 1-3, further comprising a silane coupling agent.

5. A method for producing a modified, low-dielectric-constant film,
comprising bringing a modifier containing a silicon compound represented by
formula (1) according to claim 1, into contact with a low dielectric constant

film used in semiconductor devices, in a temperature range of 20°C-300°C.

6. The method for producing the modified, low-dielectric-constant film

according to claim 5, wherein the temperature range is of 60°C-200°C.

7. The method for producing the modified, low-dielectric-constant film
according to claim 5 or 6, wherein the bringing is conducted with no exposure

to the air.



