i~rnr~'"ou *164164* CLAIMS W claim |~~I N ~I RNl ~W- *GDOQOZ* 1. A nethod of
enhanci ng i nductor perfornmance, conprising the steps pf. prQV|d|nP a r
Structure having a first oxide |ayer fornmed thereover; formng a gme ' de
low-k dielectric |ayer over the first oxide layer; formng a secgn pé

| ayer over the lower lowk dielectric |ayer; patternlng t he secon ?X;h:

| ayer to format | east one hole there through exposing portion o

[ of the
| ower lowk dielectric layer; etching through the expﬂmMMUMMMmmmmm
|l ower |owk dielectric layer and into the |ower |ow I Layer to
fromat |east one respective air gap within the etched | oyggsl ow

i i ; i i ic layer over the
dielectric layer; formng an upper |owk dielectric .
patterned secgnd oxide layer; and form ng at |east one inductor within the

ereby the
upper lowk dielectric |ayer and over the at |east o M mwﬂmwwmm
pgffornance of the at |east one indufil{IMS enhanceddﬁ mu , \ od of
claiml, wheysgifipdhe structure is silicon, germanium gal I*fume

1. A method of enhancing inductor performance, comprising the steps of:

providing a structure having a first oxide layer formed thereover;

forming a lower low-k dielectric layer over the first oxide layer;

forming a second oxide layer over the lower low-k dielectric layer;
patterning the second oxide layer to form at least one hole there through exposing a
portion of the lower low-k dielectric layer;

etching through the exposed portion of the lower low-k dielectric layer and
into the lower low-k dielectric layer to from at least one respective air gap within
the etched lower low-k dielectric layer;

forming an upper low-k dielectric layer over the patterned second oxide
layer; and

forming at least one inductor within the upper low-k dielectric layer and

over the at least one air gap whereby the performance of the at least one inductor is

enhanced.

2. The method of claim 1, wherein the structure is silicon, germanium, gallium

arsenide, any compounded semiconductor or a polymeric material.
3. The method of claim 1, wherein the structure is comprised of silicon.

4. The method of claim 1, wherein the structure includes one or more levels of metal

interconnects with an uppermost exposed metal interconnect.
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arseni de, any conpounded sem conductor or a polyneric material. 3. The
method of claim1l, wherein the structure is conprised of silicon. 4. The
met hod of claim1l1, wherein the structure includes one or nore |evels of
metal interconnects“~wi th an uppernost exposed netal interconnect. 10 5.
The met hod of claim1, wherein the first oxide |layer has a thickness of
fromabout 1000 Ato 5m the lower lowk |ayer has a thickness of from
about 1000 to 10, 000A and the second oxide |layer has a thickness of from
about 1000 to 10, 000A. 6. The nmethod of claim1, wherein the first oxide

| ayer has a thickness of from about 3000 to 6000A; the |ower |owk |ayer
has a thickness of from about 2000 to 6000A and the second oxide | ayer has
a thickness of from about 4000 to 8000A. 7. The nethod of claim1l, wherein

t he upper | di ctrjc lLayer has a thickness of fromabout 0.1 to
10. 0m 8. T%\QITK &8’% fC"Pﬁuln’f" hereiiibe Sirst opise laypdes h thickness of feh abeutl ayer

has a thicknessA thS;ufnr %‘1@@8}%“& ? ger f Ras ae%uc&negsl q-mm alggrg.}otgggg toSTlQ%]IQEAi_ ilicon

wherein the first oxide layer is ¢

oxi de, BPSGan# 8@ sesond axide higebhde t(x@k@ss ofR6A bNt 5]0@?5 1(&) @xndT™M  Si N or
TECS; the lower lowk dielectric layer is conprise I Con oxi de,
boron- doped. silicon oxide, phosphorous doped silicon oxide, BPSG FSG

SiN or carbg <Q$&%gd%¥HFCOE ﬁlde uch as Coral TM or Bl ack Di anondTM and
the upper oxi ayer O P& onireeRd %’“§PFF@éﬁ@o%ﬁﬁoﬂnd@p&dﬁékkmabmuoxide,

BPSG, FSG QOUOadonﬂ)OzB,l @AeKower low-k layer has a thickness of from about 2000 to 60004

and the second oxide layer has a thickness of from about 4000 to 8000A.

7. The method of claim 1, wherein the upper low-k dielectric layer has a thickness

of from about 0.1 to 10.0um.

8. The method of claim 1, wherein the upper low-k dielectric layer has a thickness

of from about 2.0. to 5.0um.

9. The method of claim 1, wherein the first oxide layer is comprised of silicon oxide,
doped silicon oxide, BPSG, FSG, silicon carbide (SiC), Coral™, Black Diamond™,
SiN or TEOS; the lower low-k dielectric layer is comprised of silicon oxide, boron-
doped silicon oxide, phosphorous-doped silicon oxide, BPSG, FSG, SiN or carbon
doped silicon oxide such as Coral™ or Black Diamond™ and the upper oxide layer
is comprised of silicon oxide, doped silicon oxide, BPSG, FSG, Coral™, Black
Diamond™, SiN or silicon carbide (SiQ).

10. The method of claim 1, wherein the first oxide layer is comprised of silicon
oxide; the lower low-k dielectric layer is comprised of carbon-doped silicon oxide

and the upper oxide layer is comprised of silicon oxide.
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D amondTM SiN or silicon carbide (SiC). 10. The nethod of claim1, wherein
the first oxide layer is conprised of silicon oxide; the |lower |owk
dielectric layer is conprised of carbon-doped silicon oxide and the upper
oxi de layer is conprised of silicon oxide. 11 11. The nethod of claim1,
wherein the upper lowk dielectric layer is conprised of silicon oxide,
TECS, SIiC, SiIN, FSG BPSG carbon-doped silicon oxide, Coral TM or Bl ack

D amondTM  12. The nmethod of claim 1, wherein the upper lowk dielectric

| ayer is conprised of FSG 13. The method of claim1, including the step
of form ng a dual damascene structure within the first oxide |ayer and the
| ower lowk dielectric |ayer proximate the at |east one air gap before
formation of the at |east one air gap. 14. The nmethod of claim1l, wherein

two or noreqif, r 15. . The nmethod of claim1, wherein two or
nore i nductor’s ae%fe{%g?r?galaovaw{‘?fgma’ih? upgerowrls dielsiriqlayerdeicesnprsediah 1,

wher i n t woshitomokieATEOS e, 61N ey BPIGARMRLINGRI STBLEOLAdUCIORE are.

formed over the two or nore air gaps$
the at | easBlagh®itroped™Mas a diameter of from about 1.0 to 10.0m and the at
| east one air gap has a dianeter of fromabout 100.0 to 500.0m

12. The method of claim 1, wherein the upper low-k dielectric layer is comprised of

FSG.

13. The method of claim 1, including the step of forming a dual damascene
structure within the first oxide layer and the lower low-k dielectric layer proximate

the at least one air gap before formation of the at least one air gap.
14. The method of claim 1, wherein two or more air gaps are formed.

15. The method of claim 1, wherein two or more inductors are formed over the air

gap.

16. The method of claim 1, wherein two or more air gaps are formed and two or

more inductors are formed over the two or more air gaps.

17. The method of claim 1, wherein the at least one hole has a diameter of from

about 1.0 to 10.0um and the at least one air gap has a diameter of from about 100.0

to 500.0um.

18. The method of claim 1, wherein the hole has a diameter of from about 2.0 to

6.0um and the air gap has a diameter of from about 200.0 to 400.0pm.
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18. The method of claim 1, wherein the hole has a dianmeter of from about
2.0 to 6.0mand the air gap has a dianeter of from about 200.0 to 400.0m
12 19. The nmethod of claim1, wherein the lower lowk dielectric |layer is
etched using an etch selected fromthe group consisting of: a dry etch, a
wet etch and a conbination wet and dry etch. 20. The method of claiml,
wherein the lower lowk dielectric layer is etched using a dry etch. 21.
The nethod of claim1, wherein the lower |owk dielectric |ayer is etched

using an etch having an oxide : lower lowk dielectric selectivity of
about 1:10. 22. The method of claim1l, wherein the lower Iowk dielectric
| ayer 14 is etched wusing an etch having an oxide : lower lowk dielectric

selectivity of fromabout 1:50 to 1:100. 23. The nethod of claim1,
wherein the f ormance .of .the inductor is enhanced by |owering the
capacit ance 1?'32%8 ISFNE‘loﬁé’f iCI‘?b‘Hgt yiheresy theftgwerdavrl dliddectsd kiyar i, etcbiedrsing t he

per f or mance aaf et W& eloRPAHCL SN | n . l.owerin he substrate_ | oss due
to eddy currents. 35. The negﬁogQgg %ﬁ%ﬁﬁ¥§fﬁmﬁe?%?gmﬁhé B@?Fﬁinﬁﬁké of the
i nduct or i s cembamntien wey and dwegttlng t he capacitance | oss of the inductor and
by lowering the substrate | oss due to eddy currents. 13

20. The method of claim 1, wherein the lower low-k dielectric layer is etched using a

dry etch.

21. The method of claim 1, wherein the lower low-k dielectric layer is etched using

an etch having an oxide : lower low-k dielectric selectivity of about 1:10.

22, The method of claim 1, wherein the lower low-k dielectric layer 14 is etched

using an etch having an oxide : lower low-k dielectric selectivity of from about 1:50

to 1:100 .

23. The method of claim 1, wherein the performance of the inductor is enhanced by

lowering the capacitance loss of the inductor.

24. The method of claim 1, wherein the performance of the inductor is enhanced by

lowering the substrate loss due to eddy currents.

25. The method of claim 1, wherein the performance of the inductor is enhanced by

lowering the capacitance loss of the inductor and by lowering the substrate loss due

to eddy currents.
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26. A nethod of enhancing inductor performance, conprising the steps of:
providing a structure having a first oxide layer formed thereover to a

t'’hi ckness of from about 1000 A to 5m forming a |ower |owk dielectric

| ayer over the first oxide layer to a thickness of fromabout 1000 to

10, 000A; form ng a second oxide |ayer over the [ower lowk dielectric layer
to a thickness of from about 1000 to 10, 000A; patterning the second oxide
layer to formone or nore holes there through exposing one or nore
respective portions of the lower lowk dielectric |ayer; etching through
the one or nore exposed portions of the lower |owk dielectric layer and
into the lower |lowk dielectric layer to fromone or nbre respective air
gaps Wit hi n%ﬁ%n@fﬂqﬁ%‘?f PHARGING m@ukzépéﬂf@@gaﬁce_cgmp@fsmgftbe sruepgof?gr lrjnpﬁgr olngW;) Ir<
ielectric layer_ovet. the patterned secqgnd oxide ayer; _an

?mr6e i nduct Or)s/ v V|1C{nm% haesﬁﬁiﬂéfe ESW‘E %Ii%é?teE’lelF dayesyormgd thergpuer the one or

nore air ga & I .of the one or nore inductors is
enhanced. gzgl.ﬁc%bg gnﬂg?%%gg%@qug?‘mr%gg&Merel n the structure is conprised of

silicon, ger manfoumingyalokicn foveukstieledtic I3y o€ MROHRESHIS BV QNHMELALsOr @
pol yneric n‘?eri | . 28. The nethod of claim 26, wherein"the structure is
conpri sed of é"PF‘i GH! 1000 to 10,000A;

forming a second oxide layer over the lower low-k dielectric layer to a
thickness of from about 1000 to 10,0004;
patterning the second oxide layer to form one or more holes there through
exposing one or more respective portions of the lower low-k dielectric layer;

etching through the one or more exposed portions of the lower low-k
dielectric layer and into the lower low-k dielectric layer to from one or more
respective air gaps within the etched lower low-k dielectric layer;

forming an upper low-k dielectric layer over the patterned second oxide
layer; and

forming one or more inductors within the upper low-k dielectric layer and

over the one or more air gaps whereby the performance of the one or more

inductors is enhanced.

27. The method of claim 26, wherein the structure is comprised of silicon,

germanium, gallium arsenide, any compounded semiconductor or a polymeric

material.
28. The method of claim 26, wherein the structure is comprised of silicon.

29. The method of claim 26, wherein the structure includes one or more levels of

metal interconnects with an uppermost exposed metal interconnect.
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29. The nmethod of claim 26, wherein the structure includes one or nore
level s of netal interconnects with an uppernost exposed netal .

i nterconnect. 14 30. The method of claim26, wherein the first oxide | ayer
has a thickness of from about 3000 to 6000A; the lower |owk l[ayer has a
thi ckness of from about 2000 to 6000A and the second oxide layer has a

t hi ckness of from about 4000 to 8oook 31. The nethod of claim 26, wherein
the upper lowk dielectric |ayer has a thickness of fromabout 0.1 to
10.0~tm 32. The method of claim26, wherein the upper |owk dielectric

| ayer has a thickness of fromabout 2.0. to 5.Qgm 33. The nmethod of claim
26, wherein the first oxide layer is conprised of silicon oxide, doped
silicon oxide, BPSG FSG, silicon carbide (SiC) Coral"M Black D anmondTM

Si N TEGCS;apt K electri S rised of silicon

oIX| dgr bor on. Odjg%%h% dl éfgégs%%(?%e“’heﬁﬁlg tg‘ﬁé’r%t ‘%eoﬁé‘ﬁr 39 ¢ Hypknsss gelrompsg Fs
- G SIN oraboar 80 1geperh;sihi iR 18wLIE SRR Amibaral IM 8k BlagkoR arondTm
and the upper oxi de Iayer is conprised”of silicon oxide, dope icon

oxi de, BPSG60@8Eand thersatohd oxBledakerbiaa aolnidkisss S ftdy @bost 4oosemsoaaAbl de (Si Q).

34. The nethod of claim26, wherein the first oxide layer is conprised of
silicon oxide; the lower lowk dielectric |ayer is conprlsed of

car bon- doped; sy ﬂe' lﬁ%oa Xk gglﬁ% qYl{erl]efm WP g [é%e? Rl)lm(%l grchglﬁcet['lﬁ y&b Bgsrp 2 { dlﬁs?sf

silicon oxide. The net airn>
dielectric Ioaﬁefn aks)ueo.rms 1G&h.

32. The method of claim 26, wherein the upper low-k dielectric layer has a thickness

of from about 2.0. to 5.0um.

33. The method of claim 26, wherein the first oxide layer is comprised of silicon
oxide, doped silicon oxide, BPSG, FSG, silicon carbide (5iC), Coral™, Black
Diamond™, SiN or TEOS; the lower low-k dielectric layer is comprised of silicon
oxide, boron-doped silicon oxide, phosphorous-doped silicon oxide, BPSG, FSG,
SiN or carbon doped silicon oxide such as Coral™ or Black Diamond™ and the
upper oxide layer is comprised of silicon oxide, doped silicon oxide, BPSG, FSG,
Coral™, Black Diamond™, SiN or silicon carbide (5iC).

34. The method of claim 26, wherein the first oxide layer is comprised of silicon
oxide; the lower low-k dielectric layer is comprised of carbon-doped silicon oxide

and the upper oxide layer is comprised of silicon oxide.

35. The method of claim 26, wherein the upper low-k dielectric layer is comprised
of silicon oxide, TEOS, SiC, SiN, FSG, BPSG, carbon-doped silicon oxide, Coral™ or

Black Diamond™,
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of silicon oxide, TEGCS, SiC, SN, FSG BPSG carbon-doped silicon oxide,
‘Coral TM or Bl ack DianondTM 15 36. The nethod of claim 26, wherein the
upper lowk dielectric layer is conprised of FSG 37. The nethod of claim
26, including the step of form ng a dual damascene structure within the
first oxide layer and the lower |lowk dielectric |ayer proximate the one
or nore air gaps before formation of the one or nore air gaps. 38. The

nmet hod of claim 26, wherein the one or nore hol es have respective

di anmeters of fromabout 1.0 to 10.0m and the one or nore air gaps have
respective dianmeters of fromabout 100.0 to 500.0m 39. The nethod of
claim 26, wherein the one or nore holes have respective dianeters of from
about 2.0 to 6.0m and the one or nore air gaps have respective dianeters

of from abo 0] 00.. 40. The net hod of c¢laim 26, wherein the
| oner | ow k%g'i e eréltQ trhltog ‘f}a“gaé‘?‘ niléé w&ef: &euléf?%q‘“&}‘f %Flgﬁtr%i‘l‘yé%t‘%ﬁf”?ﬁ’%??fit he

group consi ofFeg@. of: a dry etch, a wet etch and a conbination dry and wet
etch. 41. The nethod of claim 26, wherein the lower lowk dielectric |ayer
is etched using a dry etch. 42. The nethod of claim 26, wherein the |ower

|l ow-k dielegtric |ayer i tched using an etch having an oxide : | ower
| ow-k di el e@%‘r irﬁe é’é%/tﬁ%‘h‘\?icﬁ%}ﬂbgﬁ'a%mduﬁ fhy step of forming a dual damascene
structure within the first oxide layer and the lower low-k dielectric layer proximate

the one or more air gaps before formation of the one or more air gaps.

38. The method of claim 26, wherein the one or more holes have respective
diameters of from about 1.0 to 10.0um and the one or more air gaps have respective

diameters of from about 100.0 to 500.0um.

39. The method of claim 26, wherein the one or more holes have respective
diameters of from about 2.0 to 6.0um and the one or more air gaps have respective

diameters of from about 200.0 to 400.0um.

40. The method of claim 26, wherein the lower low-k dielectric layer is etched using
an etch selected from the group consisting of: a dry etch, a wet etch and a

combination dry and wet etch.

41. The method of claim 26, wherein the lower low-k dielectric layer is etched using

a dry etch.

42. The method of claim 26, wherein the lower low-k diclectric layer is etched using

an etch having an oxide : lower low-k dielectric selectivity of about 1:10.
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thod of claim26, wherein the lower lowk dielectric |ayer is
-é?cﬁga IgfngE an etch having an oxide : lower |owk dielectric selectivity
of fromabout 1:50 to 1:100. 44. The met hod of claim 26, wherein the
performance of the one or nore inductors is enhanced by |owering the
capaci tance |l oss of the one or nore inductors. 45. The nethod of claim 26,
wherein the performance of the one or nore inductors is enhanced by .
| owering the substrate | oss due to eddy currents. 46. A nmethod of enhancing
i nductor performance, conprising the steps of: providing a structure
having a first oxide layer formed thereover; formng a |ower |owk
dielectric |Layer over the first oxide |ayer; fO(nlng a sepond oxi de layer
over the | oé@g'r edﬂ?tgoﬁ Petlaigg 26, whesgia rtf;lehlpmer bk reigelediic gb?enm??;ch?aé Iggiggl %gr

r hol es ere through, exposing. one
L oD eI P S i PO N e PL o [ Espect Ve
nore exposed:1p@rtions of the lower lowk dielectric layer and into the
lower |owk dielectric [ayer to fromone or nore respective air gaps
within the etched |ower lowk dielectric layer; the one or more air gaps
havi ng respe H;ve dianeters of from about 100.0 to 500.0~tm fornlng and
upper | owk %iéPéB@%P@°f§9§?260@Wﬂ@ﬁéh©a@@@mn§ueQéﬂmnﬂmaxmd&enhﬁxﬁﬁs an

- - it hi k dielectric |ayer and
form ng one;QnnARLA Ungx”&tu?é ﬁ1evé:nalgahclitgn£e Sss dtehe orlleoc\al}l- more inductors. Y

45. The method of claim 26, wherein the performance of the one or more inductors

is enhanced by lowering the substrate loss due to eddy currents,

46. A method of enhancing inductor performance, comprising the steps of:

providing a structure having a first oxide layer formed thereover;

forming alower low-k dielectric layer over the first oxide layer;

forming a second oxide layer over the lower low-k dielectric layer;
patterning the second oxide layer to form one or more holes there through
exposing one or more respective portions of the lower low-k dielectric layer;

etching through the one or more exposed portions of the lower low-k
dielectric layer and into the lower low-k dielectric layer to from one or more
respective air gaps within the etched lower low-k dielectric layer; the one or more
air gaps having respective diameters of from about 100.0 to 500.0pm;

forming an upper low-k dielectric layer over the patterned second oxide
layer; and

forming one or more inductors within the upper low-k dielectric layer and

over the one or more air gaps whereby the performance of the one or more

inductors is enhanced.
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ne or nore air gaps whereby the performance of the one or nore
-?ngc: g(rasoi s enhanced, 17949. The net hod of cl aim46, wherein the f: rstk
oxi de | ayer has a thickness of from about 1000 A to 5m the IowerOI ovv_-OI
| ayer has a thickness of from about 1000 to 10, 000A and the seC(r)]nd o]>c<| e
| ayer has a thickness of from about 1000 to 10, 000A. 48. The net ob ot 2000
claim 46, wherein the first oxide layer has a thickness of from abou >
to 6000A; the lower lowk layer has a thickness of from about 2000 to
6000A and the second oxide layer has a thickness of from about 4000 toI
8000A. 49. The method of claim46, wherein the upper lowk dielectric 4gyer
has a thickness of fromabout 0.1 to 10.04m 50. The nethod of claim 46,
wher ei n t he %ippet Medypckofiileiredt, rilerbiaytbe fietsoxddd iy ekResS thifnckd BMraRoUt

thod of claim46, wherein the first oxide |layer is
<2:'o?rior | Sed ofbgi] og@?tog%%t, e doseriou k lasish has i dleickiBPS Gl frﬁsablosut e
GarnLde (S ShonghoradTik Bt B TN AL Lo TECR: 05 ) BEL L Ok
dielectric layer is conprise of “STT1°¢8h %a& < on ,
phosphor ous- doped silicon oxide, BPSG FSG SiN or carbon doped silicon
oxi de such as Coral TM or Bl ack Di anondTM and the upper oxide layer is
conpri sed of®stq wmeHhogxefddaimdép achesiinithe firaxixitk, afRSGs FBGknesOsRkdN |

j j il ] rbide (Si Q).
Bl ack Di amggc-)ru'\{l 30§b '?lo 8600%; ltﬁ\g ﬁ)rv]vecxz'efow-k layc.(er has)a thickness of from about 2000 to

6000A and the second oxide layer has a thickness of from about 4000 to 8000A.

49. The method of claim 46, wherein the upper low-k dielectric layer has a thickness

of from about 0.1 to 10.0pm.

50. The method of claim 46, wherein the upper low-k dielectric layer has a thickness

of from about 2.0. to 5.0um.

51. The method of claim 46, wherein the first oxide layer is comprised of silicon
oxide, doped silicon oxide, BPSG, FSG, silicon carbide (5iC), Coral™, Black
Diamond™, SiN or TEOS; the lower low-k dielectric layer is comprised of silicon
oxide, boron-doped silicon oxide, phosphorous-doped silicon oxide, BPSG, FSG,
SiN or carbon doped silicon oxide such as Coral™ or Black Diamond™ and the
upper oxide layer is comprised of silicon oxide, doped silicon oxide, BPSG, FSG,

Coral™, Black Diamond™, SiN or silicon carbide (SiC).

52. The method of claim 46, wherein the first oxide layer is comprised of silicon
oxide; the lower low-k dielectric layer is comprised of carbon-doped silicon oxide

and the upper oxide layer is comprised of silicon oxide.
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52. The nethod of claim46, wherein the first oxide |layer is conprised of
silicon oxide; the lower lowk dielectric layer is conprised of

‘car bon- doped silicon oxide and the upper oxide layer is conprised of
silicon oxide. 18 53. The nethod of claim 46, wherein the upper |owk
dielectric layer is conprised of silicon oxide, TEGCS, SiC, SIN, FSG BPSG
carbon-doped silicon oxide, Coral TMor Black D anondTM 54. The net hod of
claim46, wherein the upper lowk dielectric |layer is conprised of FSG

55. The nethod of claim46, including the step of form ng a dual danmascene
structure within the first oxide layer and the |lower lowk dielectric |ayer
pr oxi mat e hggﬁéne or nore air gaps before formation of the one or nore air

gaps. 56. T tRefod 10! elaim b A6hensinetheiuppeh bvoRRTidECtD I P Y é%%loﬁ}?sgﬁ
1.0 to 10.0m 57. Thé nethod of claim

respective i ter r t

46, mhereinogﬁggﬁﬁg“%??Egﬁé%ﬁ%ggg%HQV%H¥%§EéE¥W$HEddﬂEDBbekb,ﬁémwm@ﬁ1about
2.0 to 6. OnBREKDidISo e Or nore air gaps have respective dianmeters of from
about 200.0 to 400.0m 58. The nethod of claim46, wherein the | ower |owk
dielectric layer is etched using an etch selected fromthe group

consi sting ﬁ%: a drK etch, a wet etch and a conbination wet and dry etch.
59. The met fodT8methed ff deim dherkiraintthe uppertow-btidediielget Isl OmiAKed 1S

et ched usi ngepgg.

55. The method of claim 46, including the step of forming a dual damascene
structure within the first oxide layer and the lower low-k dielectric layer proximate

the one or more air gaps before formation of the one or more air gaps.

56. The method of claim 46, wherein the one or more holes have respective

diameters of from about 1.0 to 10.0pm.

57. The method of claim 46, wherein the one or more holes have respective

diameters of from about 2.0 to 6.0um and the one or more air gaps have respective

diameters of from about 200.0 to 400.0um.

58. The method of claim 46, wherein the lower low-k dielectric layer is etched using

an etch selected from the group consisting of: a dry etch, a wet etch and a

combination wet and dry etch.

59. Th¢ method of claim 46, wherein the lower low-k dielectric layer is etched using

a dry etch.
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a dry etch. 19 60. The nethod of claim46, wherein the |ower |owk
dielgctric layer is etched using an etch having an oxide: |ower |owKk
dielectric selectivity of about 1:10. 61. The method of claim 46, wherein
the lower lowk dielectric layer is etched using an etch having an oxide :
| ower owk dielectric selectivity of fromabout 1:50 to 1:100. 62. The
nmet hod of claim 46, wherein the performance of the one or nore inductors

i s enhanced by | owering the capacitance | oss of the one or nore inductors.
63. The nethod of claim 46, wherein the performance of the one or nore

i nductors is enhanced by |l owering the substrate | oss due to eddy currents.

20
60. The method of claim 46, wherein the lower low-k dielectric layer is etched using

an etch having an oxide : lower low-k dielectric selectivity of about 1:10.

61. The method of claim 46, wherein the lower low-k dielectric layer is etched using

an etch having an oxide : lower low-k dielectric selectivity of from about 1:50 to

1:100.

62. The method of claim 46, wherein the performance of the one or more inductors

is enhanced by lowering the capacitance loss of the one or more inductors.

63. The method of claim 46, wherein the performance of the one or more inductors

is enhanced by lowering the substrate loss due to eddy currents.
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