2 9 DEC 2005 PROCESS TO REDUCE SUBSTRATE EFFECTS BY FORM N ELS UNDER
| NDUCTOR DEVI CES AND AROUND ANALOG BLOCKS FI ELD OF THE | NVENT TH85
present invention relates generally to fabrication of sem conductor
devices, and nore specifically to nethods of reducing substrate effects

under i ndpgiEdeVi QaeEBIE RS ORI RATERFIEOLE BY BORERANDHENNIELS
| NVENTI ON Tnductor quality (Q is very often reduced by substrate eddy

current, i.eyUNPRBEINDUENOR BEVICEY XNRIROWNBVABESL@EBLEXYKSensi tive
to noise generated by the underlying silicon substrate, i.e. substrate
effects. U S. Patent No. 6,180,995 Bl to Hebert describes a process to etch
a trench in a substrate under an inductor. U S. Patent No. 6,313,008 Bl to
Leung et al. describes a tr&hEhD O&/THE INVENTION ant and i sotropic etch
process. U S. Patent No. 6,326,314 Bl to Merrill et al. describes an

i nductor process with a trench in a substrate. U S. Patent No. 6,287,931
131 to Chen describes an inductor process wth a trench in an insulating
layer. U.S. Patent 1§ Breos7 20vandiothertlates atgergeales | bes fabkigdigh Ghder

i nduct ors. . ]
semiconductor devices, and more specifically to methods of reducing substrate

effects under inductor devices and around analog blocks.

BACKGROUND OF THE INVENTION

Inductor quality (Q) is very often reduced by substrate eddy
current, i.e. image current. Similarly, analog devices are very sensitive to noise

generated by the underlying silicon substrate, i.e. substrate effects.

U.S. Patent No. 6,180,995 B1 to Hebert describes a process to etch a

trench in a substrate under an inductor.

U.S. Patent No. 6,313,008 Bl to Leung et al. describes a trench

formed by an implant and isotropic etch process.

U.S. Patent No. 6,326,314 Bl to Merrill et al. describes an inductor

process with a trench in a substrate.

U.S. Patent No. 6,287,931 Bl to Chen describes an inductor process

with a trench in an insulating layer.

US. Patent No. 6,057,202 to Chen et al. describes a trench under

inductors.




1 2 9 DEC 2005 U.S. Patent Nos. 5,539,241 to Abidi et al. g a EO 174 to
Reay et al. each describe inductor processes with trencheST E ﬁmﬂg t he
structure. SUMVARY OF THE | NVENTI ON Accordingly, it is an object of the
present invention to provide inproved nethods of reducing substrate

effects under '”dUQFQrPQt%NN%% 8349, z@f@m%lémlézgarm 968,170 Rea gl@mpts
w || appear hereinafter. has how been di scovered that the above and

ot her objgek %ie@cfrzﬁd’h%dn@f&%ﬁ@%e&i%@élﬁﬂm QBndTRY (HRIAREAFPhd sheduta the
foll ow ng manner. Specifically, in a first nmethdod of reducing

sem conductor device substrate effects, 0' or 02' are selectively
inplanted into a silicon substrate to forma silicon-damaged silicon oxide
regi on. One or nore devi c&JNMARY U HFeN VENEIGNcon substrate

proxi mate the silicon-damaged silicon oxide region within at |east one
dielectric layer. A passivation layer.is fornmed over the at |east one
upper dielectric layer. The passivation |ayer and the at |east one upper
dielectric |ayer arbcpadinglnet ﬁoanﬂﬁﬂﬁﬁaoﬁﬁ@%éﬁe%Xﬁd§Nﬁgﬂ9nd@rPﬁwﬁdéf t he
silicon substrate over the silicon- damaged silicaon oxide regian.

si | i con- damagead siethasls ekirgdugiagi SPSEAS sbfeatst Hpdey 1adusey %le"é’rﬁﬁ‘
channel contlauou %g contiguous with the trench whereby the channel
reduces tHEUBHEFE O8ftects of the one or nore

Other objects will appear hereinafter.

It has now been discovered that the above and other objects of the
present invention may be accomplished in the following manner. Specifically, in
a first method of reducing semiconductor device substrate effects, O" or O," are
selectively implanted into a silicon substrate to form a silicon-damaged silicon
oxide region. One or more devices are formed over the silicon substrate
proximate the silicon-damaged silicon oxide region within at least one dielectric
layer. A passivation layer is formed over the at least one upper dielectric layer.
The passivation layer and the at least one upper dielectric layer are patterned to
form a trench exposing a portion of the silicon substrate over the silicon-
damaged silicon oxide region. The silicon-damaged silicon oxide region is
selectively etched to form a channel continuous and contiguous with the trench
whereby the channel reduces the substrate effects of the one or more
semiconductor devices. A second method of reducing substrate effects under
analog devices includes forming an analog device on a SOI substrate and then
selectively etching the silicon oxide layer of the SOI substrate to form a channel at

least partially underlying the analog device.




sem conduct or devices. A second nethod of reducing substratg ebf ects under
anal og devi ces includes form ng an anal og device on a SO s sgt Eﬁezwﬁd t hen
selectively etching the silicon oxide |ayer of the SO substrate to forma
channel at |east partially underlying the anal og device. 2 2 9 DEC 2005
BRI EF DESCRI PTI ON OF TiagmRAVSKGE riheN &t yeaspDapwnwadikaet ages of the
present invention will be nore clearly understood fromthe follow ng
description taken in conjunction with the acconpanying draw ngs in which

| i ke reference nuneral s designate simlar or corresponding el enents,

regi ons and porti orihafidtiueswhidchdvditgges df the [resaftemtnidah willi bd ustreate in
cross-sectional representation a first preferred enbodi nent of the present
i nvent i oncledziygsindbrataod feghdhatfoléaing dedaigticat ekien iecospuwdoniwithlthe
representation a second preferred enbodi nent of the present invention.

Fig. 9 schenapiaoaing dirdtvirgsriat edhich pkanciirensd nhesrggasadesignathsimédar @et ur e
of Fig. 8 along line 8 - 8. DETAI LED DESCRI PTI ON OF THE PREFERRED

EVBODI MENTSrespppdingpelemente deErpoanddvr iongagd in whigvs | nitial Structure
Fig. 1 illustrates a cross-sectional view of a silicon substrate 10 that

Figs. 1 to 5 schematically illustrate in cross-sectional representation

a first preferred embodiment of the present invention.

Figs. 6 to 8 schematically illustrate in cross-sectional representation

a second preferred embodiment of the present invention.

Fig. 9 schematically illustrates a plan view incorporating the

structure of Fig. 8 along line 8 - 8.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

First Preferred Embodiment - Figs.1to 5

Initial Structure

Fig. 1 illustrates a cross-sectional view of a silicon substrate 10 that

is preferably a semiconductor substrate.

A first patterned masking layer 12 is formed over silicon substrate
10 leaving a portion 14 of silicon substrate 10 exposed. First masking layer 12 is

preferably comprised of photoresist.




is preferably a sem conductor substrate. A first patter nedﬁshkng | ayer 12
is formed over silicon substrate 10 |leaving a portion 14

substrate 10 exposed. First masking layer 12 is preferably conprised of
photoresist. 3 2 9 DEC 2005 Using the first patterned masking |ayer 12 as a
mask, an oxygen i npdiaRtthb6fiiss [ ARkasd edadii ?ér'@@s sURSEE A6 olGebh a
depth of preferably from about 1000 to 20, 000A and nore preferably from
about 50Qfhgianil 06 ROOAplmtbAriM@siligbhi wbBtrdamQ@ed asiibpidonf prifaeb{ySiffRn
portion 18 within si Ilcon substrate 10. The oxygen inplant 16 is either an
O or an 4BRutilopd anp0,a00A s doownde ptedraty drcdosboaf 5008 tof 1Y,eMIA td farm about
1E16 to 1E17 ions/cn2 and nore preferably fromabout 4E16 to SE16

i ons/ cn?.silgidri-damagedagléchrpoxicdieo®i@g rarsioa Haxiithim sidirhs@stofte glefleeabl y
fromabout 8 to 52pm and nore preferably about 10 to 5Com Formati on of

11- D LayerxyzgnAspdaaintd 1smifhcg anX)” pf a@dpwp&lﬁ@@dﬂawnﬁgﬁﬁé;ﬂélﬁ i@e@
renoved, the structure is _cleaned as necesgsary and a netal -

seni condutebraplyoEpryabpek 1E30 tﬁé;Elta’ewﬂéf%d anP RO pr%fswbémgqma%@uio

adj acent silicon-damaged silicon oxide portion 18. An interlayer

di el ect r 4t} @Itﬂlﬁ)Elpé9%‘f/eiﬁzsl s formed over silicon

Silicon-damaged portion 18 has a maximum width 20 of preferably

from about 8 to 52um and more preferably about 10 to 50pm.

Formation of ILD Layer 24

As shown in Fig. 2, first patterned masking layer 12 is removed, the
structure is cleaned as necessary and a metal-oxide semiconductor (MOS) device
22 may be formed upon silicon substrate 10 adjacent silicon-damaged silicon

oxide portion 18.

An interlayer dielectric (ILD) layer 24 is formed over silicon
substrate 10 and over any semiconductor devices 22 formed upon silicon
substrate 10 to a thickness of preferably from about 4000 to 12,000A and more
preferably from about 6000 to 10,000A. ILD layer 24 is preferably formed of thick
field oxide, boron phosphorus silicon glaés (BPSG), PECVD TEOS oxide, APCVD
0,/TEQS oxide or HDP oxide and is more preferably BPSG doped oxide.

ILD layer 24 may also include interconnect structures and other

semiconductor devices (not shown).




substrate 10 and over any sem conductor devices 22 forned Li(gn E licon O
substrate 10 to a thickness of preferably from about 4000 t 15, Jand
nore preferably fromabout 6000 to 10, O0CA. ILD layer 24 is preferably
formed of thick field oxide, boron phosphorus silicon glass (BPSG, PECVD
TEGCS oxi gy ARGURf IRALHEPS 80Xk tien DiclbbdbR [O%jdesand is nore preferably BPSG
doped oxide. TLD Tayer 24 nay al so include’interconnect structures and

ot her sem conductor devices (not shown). 4 2 9 DEC 2005 Fornation of

| nductor 28 Wthin Dielectric Layer 26 As shown in Fig. 2, a second I M
dielectric layer 26Aad shédwnmrdigvEra sdcbad IMDIdylectrRdaaad2@iy fonthect®rer28 may
be formed with the second/ upper dielectric |ayer 26 adjacent the

si | i con- dagdfEd sjdri ZbandxidandartiroB by e Lonjednetiflothavsednndtupperpl ace
of, the sem conductor device 22. IMD dielectric layer 26 is preferably
conpri sedliefectaiv HBRr 8&i aljAFEOSTox sdeosahdnigdy] sBEOVDOSIdE poskideld PECVD
TECS oxide or HDP oxide (for gap fill) and is nore preferably an |-1DP

oxi de/ TE@Bnpxiciensaitbwich plapk ef, ébe pererqongartaralayie 2221 hi ckness of
preferably from about 4000 to 12, 000A0 and O nore preferably from about
6000 to 10, O0OA.

IMD  dielectric layer 26 is preferably comprised of an HDP
oxide/TEQS oxide sandwich, PECVD SiH, oxide, PECVD TEOS oxide or HDP
oxide (for gap fill) and is more preferably an HDP oxide/TEOS oxide sandwich.
Dielectric layer 26 has a thickness of preferably from about 4000 to 12,000A and
more preferably from about 6000 to _"E0,000jf\.

Formation of Passivation Laver 30

Passivation layer 30 is then formed over IMD dielectric layer 26.
Passivation layer 30 preferably comprises a lower 2% PSG layer 31 having a
thickness of preferably from about 2000 to 4000A and more preferably from
about 2500 to 3500A and an upper, overlying nitride or silicon nitride layer 33
having a thickness of preferably from about 3000 to 8000 and more preferably
from about 4000 to 6000A.

Etching of Trench 34

As shown in Fig. 3, a second patterned masking layer 32 is formed
over passivation layer 30 and, using the second patterned masking layer as a

mask, passivation layer 30, IMD dielectric layer 26 and ILD layer 24 are etched




Formati on of Passivation_Laver 30 Passivation layer 30 is t §B fornmed over

I MD dielectric |layer 26. Passivation |ayer 30 preferably @qmg | ower
2% PSG | ayer 31 having a thickness of preferably from about 2000 to 4000A
and nore preferably from about 2500 to 3500A and an upper, overlying

nitride Qr,Sig l%c%%d&'nkéb@"%ﬂ c%}‘ledimé@ gol?ﬁé!h ng f%mh%%'ﬁ%%éﬁ Aty @{d%q%% y from

about 3000 to and“nore prefera from about 4000 to 6
Et chi ng Ogor%%r@ﬁo%hféén she¥Raicm Fiughly @nieeanspatit@nhn@shaBskisngohayer
32 is formed over passivation | ayeré§0 and, using the second patterned
maski ng hgagépasn@n1gask passivation |layer 30, IMD dielectric |ayer 26 and
| LD |l ayer 24 are etched 5 2 9 DEC 2005 over silicon-damged silicon oxide
portion 18 form ng trench 34 and exposing a portion 35 of silicon
substrate 10 roughly centered over silicon-danaged silicon oxide portion
18. Trench 34 is prfeachidyisfmefadblysfmmesl neiagta veadtion ietcticlt RIKE}), aan
hi gh densit (g)asna (HDP) oxide etch or an inductive couple plasma (1CP)
etch anchig%r ity f eeabky FHAP RpEdedtee or rohntycy sy 60 eplst plapme it P batcbf
Channel 36

and more preferably an RIE oxide etch to save cost.

Formation of Channel 36

As shown in Fig. 4, an isotropic etch is used to etch out the silicon-
damaged silicon oxide portion 18 to form trench/channel 36. Preferably from
about 10 to 50pm of silicon substrate 10 adjacent silicon-damage silicon oxide
portion 18 is also removed to create a wider channel 36. Channel 36 has a

maximum width 37 of from about 50 to 500um.

The formation of trench 34 and channel 36 reduces the substrate
noise effect on the MOS device 22 and, if formed, also reduces the substrate effect
on the inductor 28 quality factor (Q). With the formation of inductor 28/dielectric

layer 26, a system-on-chip on non-silicon-on-insulator (SOI) substrate is formed.

Formation of Uppermost Sealing Layer 38

As shown in Fig. 5, an optional uppermost sealing layer 38 may
then be formed over patterned passivation layer 30', sealing or closing off trench
34. Uppermost sealing layer 38 is preferably formed to a thickness of from about

3000 to 7000A and more preferably from about 3000 to 6000A. Sealing layer 38 is




As shown in Fig. 4, an isotropic etch is used to etch out tfg éilicon-
damaged silicon oxide portion 18 to formtrench/channel 36.4 Wr Eﬁrﬂlﬂij from
about 10 to 50prn of silicon substrate 10 adjacent silicon-damage silicon
oxide portion 18 is also renmoved to create a wi der channel 36. Channel 36
has a ”ﬁ%bfé‘ﬂé‘ﬂ)i ShpRde®bf TV BbRIH A5 G rt PEEVOPBIlicdR G hrdddTpid fiin@hizkr ench
34 and channel 36 reduces the substrate noise effect on the MOS device 22
and, if fpiferderabdrsQy) edyeRsed H@at&j}hﬁﬁfa&hppeﬁﬁe@ttseaﬁﬁ§ﬁdi5&‘ri38duﬁj/®1r0t 28
quality factor (Q. Wth the formation of inductor 28/dielectric |ayer 26,
a syst emrgreghiyp on non-silicon-on-insulator (SO) substrate is forned.
Formati on of UP rnost Sealing Layer 38 As shown in Fig. 5, an optional
uppernost sealing |ayer 38 may then be fornmed over patterned passivation

| ayer 30", sealing or closing off trench 34. Uppernost sealing |ayer 38 is
preferably forned to a thickness of fromabout 3000 to 7000A and nore
preferably from about 3000 to 6000A. Sealing layer 38 is 6 2 9 DEC 2005
preferably conprised of PECVD nitride or PECVD silicon nitride (to mnimze
waf er scratching). It is noted that optional uppernost sealing |ayer 38 may
not be necessary. 7 2 9 DEC 2005




Second Enbodinment - Figs. 6 to 9 Initial Structure Fig. 6 i]l.ustrates a
cross-sectional view of a silicon-on-insulator (SO) subst QtQEelﬂmger
silicon substrate 50 that is preferably a sem conductor substrate. A
silicon oxide (SiQ2) layer 52 is forned over silicon substrate 50 to a
thicknesqhgbngqgagbahhyn{rpﬁﬁa@gyg 500 to 2000A and nore preferably from
about 500 to 1500. A A second silicon layer 54 is then forned over Si02

| ayer 52 to a thickness of preferably from about 500 to 2000A and nore
preferably fromabout 500 to 1500A. A MOS device 56 nay be fornmed upon SO
| LD I ayer 58. ILD |layer 58 may be conprised of nultiple layers and is
preferably conprised of PECVD TEGS oxide, PECVD Si H4 oxi de, HDP oxi de or a
low-k dielectric material and is nore preferably conprised of a | owk

di el ectric materialFigAfpabeitiaied encrasaypeetionl| giepooded oNem-pninsdger 58.
Passivation |layer 62 preferably conprises % | ower 2% PSG | ayer 61 having a
t hi ckness(S6) spbafaieabl pver é’rhca’ao‘iﬂngGUDWd A0 GO R URTDND e SPREPBEHEBIY from

about 2500.to 3500A and a pe overl.ying nitride.or silicon pitride
Caver 63 THRAHAE 2 SKDBISE (OEhblasPEo2u R ReoAED S CSn G0 e 5 B0B0 MaAd  mor e
pref er abl %igkrn%gg 8P 8%&1%&3?1 201 480888 Yo 20004 and more preferably from about

500 to 1500A. A second silicon layer 54 is then formed over SiQ, layer 52 to a
thickness of preferably from about 500 to 2000A and more preferably from about
500 to 15004,

A MOS device 56 may be formed upon SOI substrate 54 and an
analog device represented as at 60 is formed within ILD layer 58. ILD layer 58
may be comprised of multiple layers and is preferably comprised of PECVD
TEOS oxide, PECVD SiH, oxide, HDP oxide or a low-k dielectric material and is

more preferably comprised of a low-k dielectric material.

A passivation layer 62 is formed over ILD layer 58. Passivation
layer 62 preferably comprises a lower 2% PSG layer 61 having a thickness of
preferably from about 2000 to 4000A and more preferably from about 2500 to
3500A and an upper, overlying nitride or silicon nitride layer 63 having a
thickness of preferably from about 3000 to 8000 and more preferably from about
4000 to 6000A.




8 2 9 DEC 2005 Formation of Trench 66 A first patterned naztinﬂ | ayer 64 is
formed over passivation layer 62 and is preferably conpri 3 EC 005

phot oresi st having a thickness of preferably from about 8000 to 22, OO0OA
and nore preferably from about 12,000 to 18,000. As shown in Fig. 6, using
first patgriedneSkicAgh kayer 64 as a mask, passivation |ayer 62, ILD

| ayer 58 and silicon layer/SO substrate 54 are patterned to formtrench
66 exposing a portion 67 of Si02 |ayer 52 adjacent analog device 60 and
MOS 56. Formation of Channel 70 As shown in Fig. 7, first patterned

maski ng/ phot or esi stAlfayepatbdrnied magiiny dayerprief dpabby ovyr pagliasien 0¥ eresi st
strip (PRS) followed by a chemcal resist strip (CRS) using a sulfuric

per oxi de &% svdirie prafeeshlyaomspowrd h plictoreFist Aagmgoadhpinesy nbyrefesitilyg

| ayer 68 is deposited over patterned passivation |ayer 62', over the side
wal I's of frcmmd:w@&%t@%&@@fﬁ anfymexeepreferablyisosetP PurLilo te 28800si 02 | ayer
52. Second patterned nasking |layer 68 is preferably conprised of nitride
or silicon nitride and has a thickness of preferably from about 1500 to

%gggér gnc; 1rmr e pref g% lo rI 21(1) rpig.bg,uhsi%lZgSgrsttOpag(geSrgé& rﬁggkr{?%l 1%9@19 f64szlisdgwal |

mask, passivation layer 62, ILD layer 58 and silicon layer/SOI substrate 54 are
patterned to form trench 66 exposing a portion 67 of SiQ), layer 52 adjacent analog

device 60 and MOS 56,

Formation of Channel 70

As shown in Fig. 7, first patterned masking/photoresist layer 64 is
removed, preferably by a plasma O, resist strip (PRS) followed by a chemical

resist strip (CRS) using a sulfuric peroxide mixture.

Then, as shown in Fig. 7, a second patterned masking layer 68 is
deposited over patterned passivation layer 62", over the side walls of trench 66
and partially over the exposed portion 67 of SiO, layer 52. Second patterned
masking layer 68 is preferably comprised of nitride or silicon nitride and has a
thickness of preferably from about 1500 to 2000A and more preferably from
about 1750 to 2250A. |

Formation of Sidewall Spacers 71

As shown in Fig. 8, second patterned masking nitride /silicon

9




As shown in Fig. 8, second patterned nmasking nitride/silic%? 9 2 9 DEC 2005
nitride layer 68 is etched to form sidewall spacers 71 over ghQEEiﬂmﬁmalls
of trench 66, to protect the side walls of trench 66. A wet etch process
is then used to etch channel 70 within Si02 [ayer 52 through second

pat t er negyFRfKiaRdr bYLEREES NG Y RhvelBNEddcesPACEV & th sidderallwet teheh
process preferably enploys a 10:1 dilute HF solution. Channel 70 extends

under at doeasprare@@aht sk whilanptregcldési ce 60 and under MOS devi ce 56.
Channel 70 has a width of preferably fromabout 50 to 250pm and nore
preferably from about 100 to 200}.tm The formation of channel 70 reduces
the substrate noise effect on the anal og device 60 and MOS device 56. Fig.
9 is an overhead planvatictgh pfoassissthemuwaddhigpctBcharinet 39 potianiTg, dmarog
device 60 with trench 66 and channel 70 forned around its periphery. Fig.
8 is a craséreegh berrald patdeyretl Ppgking layerepdriing 68/ sidgwaByspreessoi- Jifrrep 80
al so includes a central processing unit (CPU 82, nenory 84 and graphic
devi ce 86NC¢@¢aﬁf@§§§P5ﬁeﬁﬁ%YFﬁﬂéﬁY?6H0$H§E§HJ§%§%@@§nof one or nore
enbodi ments of the present invention include:

Channel 70 extends under at least a portion of analog device 60 and
under MQOS device 56. Channel 70 has a width of preferably from about 50 to

250um and more preferably from about 100 to 200um.

The formation of channel 70 reduces the substrate noise effect on

the analog device 60 and MQOS device 56.

Fig. 9 is an overhead plan view of a system-on-chip 80
incorporating analog device 60 with trench 66 and channel 70 formed around its
periphery. Fig. 8 is a cross-sectional view of Fig. 9 alone line 8 - 8. System-on-chip
80 also includes a central processing unit (CPU) 82, memory 84 and graphic

device 86.

Advantages of the Invention

The advantages of one or more embodiments of the present
invention include:
1) reduction of substrate effects, i.e. noise reduction, for the inductor
devices;
2) increased inductor quality (Q factor) by reduction of the substrate eddy

current; and

10




1) reduction of substrate effects, i.e. noise reduction, fqg thEinductor
devices; 2) increased inductor quality (Q factor) by reduct gn 2066
substrate eddy current; and 10 2 9 DEC 2005 3) to provide the environnent

for nulti-functional chips on the sane substrate, i.e., e.g., _
syst em orz)ali Provi¥d hige PRV HEMCAE feMhRdiimantsoRdl dhes Phaserhnidmantieg have
been illustrated and described, it is not intended to limt the invention,

except asflgﬁgigpﬁe@Wbﬁhﬁq{olIomﬁng clains. 11 2 9 DEC 2005 CLAIMS 1. A
met hod of reduci’ng sem conductor device substrate effects, conprising the
steps of: providing a silicon substrate; selectively inplanting O or O2{
into the silicon substrate to forma silicon- 5 damaged silicon oxide
regi on; form ng oneWdilenpanticsbri @ohddichorts dévihe ggesardrinyhatigit |Hagerbeen
substrate proximate the silicon-damaged silicon oxide region wthin at

| east onealluppeted and described, it is not intended to limit the invention, except as

defined by the following claims.

11




dielectric layer; form ng a passivation |ayer over the at |east one upper
dielectric layer; 10 patterning the passivation |ayer and the at |east one
upper dielectric layer, to forma trench exposing a portiogggf Ege(ﬁblicon
substrate over the silicon-damaged silicon oxide region; SE c% ely
etching the silicon-damaged silicon oxide region to forma channel

conti nuous and contiguous with the trench, whereby the channel reduces 15
the substrate effects of the one or nore sem conductor devices. 2. The

met hod of claim1l1, including the step of form ng an uppernost sealing |ayer
over the patterned passivation |ayer. GLAIM& net hod of claim1, including
the step of form ng an uppernost sealing | ayer over the patterned
passivation | ayer; the uppernost sealing |layer is conprised of a nmateri al
sel ected fromthe group consisting of PECVD nitride and PECVD silicon
nitride. 112 aetitpd ofeefoedngf sepnigpmductor devigdiswgstrale effests, shrfgisngghan
upper nost sealing |ayer over the patterned passivation |ayer; the

upper nosetePERli ng | ayer is conprised of PECVD silicon nitride. 5. The

met hod of claim1, wherein a fir§p patterned masking | ayer is fornmed over
the silicon sHH?PgHF%aﬂgcﬂ%P? "%fre 1 ocation of the O or 02f inplantation

into the sil 5880w )P ?I%rp?e;[n%ing O* or O," into the silicon substrate to form a silicon-

5 damaged silicon oxide region;
forming one or more semiconductor devices over the silicon substrate
proximate the silicon-damaged silicon oxide region within at least one upper
dielectric layer;
forming a passivation layer over the at least one upper dielectric layer;

10 patterning the passivation layer and the at least one upper dielectric layer, to
form a trench exposing a portion of the silicon substrate over the silicon-damaged
silicon oxide region; and

selectively etching the silicon-damaged silicon oxide region to form a
channel continuous and contiguous with the trench, whereby the channel reduces

15  the substrate effects of the one or more semiconductor devices.

2. The method of claim 1, including the step of forming an uppermost sealing layer

over the patterned passivation layer.

3. The method of claim 1, including the step of forming an uppermost sealing layer
over the patterned passivation layer; the uppermost sealing layer is comprised of a
material selected from the group consisting of PECVD nitride and PECVD silicon

nitride.

12




6. The nethod of claiml1l, wherein a first patterned photoresist layer is
formed over the silicon substrate to define the |location of the 0" or 0,"
inplantation into the silicon substrate. 7. The nethod of claim1, wherein
the 0''' or 02' is inplanted into the silicon O substratewsto @ depth of
from about 1000 to 20, 000A . 8. The nethod of claiml1, \A,he|2e| n the 0+ or
02" is inplanted into the silicon 9 substrate 10 to a depth of from about
5000 to 10,000A. 9. The nmethod of claim1l, wherein the 0° or Oz} is
inplanted into the silicon substrate to a dose of from about 1E16 to 1E17
ions/cnR2. 10. The nethod of claim1l1, wherein the 0* or 02} is inplanted
into the silicon substrate to a dose of from about 4E16 to 8E16 ions/cn®.
13 11. THeThethatodfof eladinr, Inclubereetihe stdpeofsfiokinton ad appgedost dehliog laxdrde
region has a wdth of fromabout 8 to 52pm 12. The nethod of claim]1,
wher ei n tover $he pedecrgdrpageivativhilayer; O dppergbadrenlang myenidrompriseéd o about
10 to 50pm _13. The nethod of claim 1, wherein the at |east one upper

di el ect r TETEYsilicos nikkifpri sed of a material selected fromthe group

consi sting of boron phosphorus silicon glass (BPSG, PECVD TECS oxi de,
APCVD B/ TECS oxi de and HDP oxi de.

5. The method of claim 1, wherein a first patterned masking layer is formed over
the silicon substrate to define the location of the O or O, implantation into the

silicon substrate.
6. The method of claim 1, wherein a first patterned photoresist layer is formed over
the silicon substrate to define the location of the O or O," implantation into the

silicon substrate.

7. The method of claim 1, wherein the O" or O," is implanted into the silicon

substrate to a depth of from about 1000 to 20,000A.

8. The method of claim 1, wherein the O" or O," is implanted into the silicon

substrate 10 to a depth of from about 5000 to 10,0004,

9. The method of claim 1, wherein the O or O," is implanted into the silicon

substrate to a dose of from about 1E16 to 1E17 ions/cm?.

1. The method of claim 1, wherein the O" or O, is implanted into the silicon

substrate to a dose of from about 4E16 to 8E16 ions/cm?.

13




14. The method of claim1l, wherein the at | east one upper dielectric |ayer
is conprised of BPSG doped oxide. 15. The nethod of claim1, wherein the
at | east one upper dielectric |layer conprises: a lower dielectric |ayer
conprised of a material selected fromthe group consisting ;of--boren
phosphorus silicon glass (BPSG, PECVD TECS oxi de, APCVD “CB/"TECS‘oxi de and
HDP oxi de; and an upper dielectric |layer conprised of a material selected
fromthe group consisting of an HDP oxi de/ TECS oxi de sandw ch, PECVD Si H4
oxi de, PECVD TEGOS oxi de and HDP oxi de. 16. The nethod of claim1, wherein
the at | easThontethpperl cdirel lecthdrein theedlicongarinagsd siliaoh owete digedrebas & c

| ayer conprised of BPSG doped oxide; and an upper dielectric |ayer

conpri sedvidth ahfreDPalanit déb PEOS. oxi de sandwi ch. 14 2 9 DEC 20U5 17. The

met hod of claim11, wherein the one or nore sem conductor devices is one or
nore MOS devices. 18. The nethod of claim11, wherein the one or nore

sem conduct or devjces_is.one aor npre ingductors. 19..The nethod.of,  claim1,
wher ei n tlﬁeTB%én%%‘EﬁF slairanh, vahagt Bie fldspredampged pikicgn Oﬁtfieereﬁ%‘ Betfces

and one or, re.inductor,s. . The nmethod of claim1l, wherein the
passi vat i“b‘ﬁﬁﬁﬁggfml éjoé’gr}grt?gglﬂmof a | ower

13. The method of claim 1, wherein the at least one upper dielectric layer is
comprised of a material selected from the group consisting of boron phosphorus

silicon glass (BPSG), PECVD TEOS oxide, APCVD O,/TEOS oxide and HDP oxide.

14. The method of claim 1, wherein the at least one upper dielectric layer is

comprised of BPSG doped oxide.

15. The method of claim 1, wherein the at least one upper dielectric layer comprises:
a lower dielectric layer comprised of a material selected from the group
consisting of boron phosphorus silicon glass (BPSG), PECVD TEOS oxide, APCVD
O,/TEOS oxide and HDP oxide; and
an upper dielectric layer comprised of a material selected from the group
consisting of an HDP oxide/TEOS oxide sandwich, PECVD SiH, oxide, PECVD
TEOS oxide and HDP oxide.

16. The method of claim 1, wherein the at least one upper dielectric layer comprises:

a lower dielectric layer comprised of BPSG doped oxide; and

an upper dielectric layer comprised of an HDP oxide/TEQS oxide sandwich.
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| ayer and an upper layer. 21. The nethod of claim1, wherein the
passivation layer is conprised of a lower PSG |ayer and an upper nitride
or silicon nitride layer. 22. The nethod of claim1, wherein the
passivation layer is conprised of: a a lower PSG |ayer having a thickness
of from about 2000 to 4000A; and an upper nitride or silicdhSDEE g5 ayer
havi ng a thickness of fromabout O 3000 to 8000A. 23. The nethod of claim
1, wherein the passivation layer is conprised of: a | ower PSG | ayer having
a thickness of from about 2500 to 3500A; and an upper nitride or silicon

nitride [aypte ARG of clalth CK RESS e @f tHer @B @bRdte sdBRONHACPMAiced s 8de The
nmet hod of claim 1, wherein the trench is etched using an etch selected from

t he groupr aersiMOBREvaksa reactive ion etch, an high density plasma oxide
etch and an inductive couple plasma etch. 25. The method of claiml,
wherein the trench is etched using a reactive ion etch. 26. The method of
claim1, wherein the channel is etched using an isotropic etch. 27. The
net hod ofl8.cTlke methodpeclaim 1t wehaseineidtei ane et Bera gemwicondactor [deyisgs dardged

silicon oxide region to formthe channel al so renpbves a portion of the
sili con ©r more inductors.

19. The method of claim 1, wherein the one or more semiconductor devices is one

or more MQOS devices and one or more inductors.

20. The method of claim 1, wherein the passivation layer is comprised of a lower

layer and an upper layer,

21. The method of claim 1, wherein the passivation layer is comprised of a lower

PSG layer and an upper nitride or silicon nitride layer.

22. The method of claim 1, wherein the passivation layer is comprised of:
a lower PSG layer having a thickness of from about 2000 to 4000}0\; and
an upper nitride or silicon nitride layer having a thickness of from about

3000 to 8000A.

23. The method of claim 1, wherein the passivation layer is comprised of:
a lower PSG layer having a thickness of from about 2500 to 35004, and
an upper nitride or silicon nitride layer having a thickness of from about

4000 to 6000A.
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substrate adjacent the silicon-damaged silicon oxide region. 28. The nethod
of claim1, wherein the selective etching of the silicon-danaged silicon
oxide region to formthe channel also renoves from about 10 to 50pm of the
silicon substrate adjacent the silicon-damaged silicon oxide, region. 29.
The method of claim 1, wherein the channel has a maxi num wicdth. iof Fféem
about 50 to 500pm 30. A nethod of reducing sem conductor device substrate
effects, conprising the steps of: providing a silicon substrate;
selectively inplanting G or QZf into the silicon substrate to forma

si licon- 7h HROBEELE L LIBRA 10%EBe:ih ek aRnbaw Aehal whidh hnadic EaBERGMS to
52pm 16 00 05 form ng one or nore sem conductor devices over the silicon
substrat ehe praug oaigstiieola kéoRe damaged agiligh eleneixy geashegoridewdtthand at

| east one upper dielectric layer; form ng a passivation |ayer over the at

| east onentpgectidi @hgdt pleenlagjdr.; 10 patterning the passivation |ayer and
the at | east one upper dielectric layer to forma trench exposing a
portion of the silicon substrate over the silicon-damaged silicon oxide

regi on; and selectively etching the silicon-d ed silicaon oxide region to
f O?m a 25.The method of glaim 1, whgrein the trenc% is etc gggusgng a reactive ?on etch, °9

26. The method of claim 1, wherein the channel is etched using an isotropic etch.

27. The method of claim 1, wherein the selective etching of the silicon-damaged
silicon oxide region to form the channel also removes a portion of the silicon

substrate adjacent the silicon-damaged silicon oxide region.

28. The method of claim 1, wherein the selective etching of the silicon-damaged
silicon oxide region to form the channel also removes from about 10 to 50pum of the

silicon substrate adjacent the silicon-damaged silicon oxide region.

29. The method of claim 1, wherein the channel has a maximum width of from

about 50 to 500pm.

30. A method of reducing semiconductor device substrate effects, comprising the
steps of:

providing a silicon substrate;

selectively implanting O* or O," into the silicon substrate to form a silicon-

5 damaged silicon oxide region having a width of from about 8 to 52um;
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channel continuous and contiguous with the trench whereby the channel
reduces 15 the substrate effects of the one or nore sem conductor devices.
31. The nmethod of claim 30, including the step of form ngisaf oppesnpst
sealing |ayer over the patterned passivation |ayer. 32. e net hod" of
claim 30, including the step of form ng an uppernost sealing |ayer over

t he patt er ned fpasivigy ate oor [nagrer serhirendppier ndsticese avenghé apjlecon substoatpr i sed
of a material selected fromthe group consisting of PECVD nitride and
PECVD si Ipresimate t thiedeilic@sdamegedetihom oixida apgioBowithie |aidieay ohe wRrss of
form ng an uppernost sealing |ayer over the patterned passivation |ayer;

t he uppeﬁh@§ﬁf§éﬁﬁﬁhg | ayer is conprised of PECVD silicon nitride. 34. The

net hod of clai.m 30, wherein a.,first tterned nasking,l rr js formed over
The 911 con clbenPaabrsalen eyl BedBRT sfe et Tl Sehol antast on

i nt h ili Ay T t f _clai i first
oS, S SRR ey B N D eI 81111
t he | tel N i npl R . bli g | . 36.
(ne | ocalt o eAiecol, Ot AL R b0 N S Sa SUBBgRbe,, 30

substrat%ﬂk%nQN@gpk%hgﬁahaon1about 1000 to 20, O0C0A. 37. The method of claim
30, wherein the 0} or G2+ is inplanted into the silicon

selectively etching the silicon-damaged silicon oxide region to form a
channel continuous and contiguous with the trench whereby the channel reduces

15  the substrate effects of the one or more semiconductor devices.

31. The method of claim 30, including the step of forming an uppermost sealing

layer over the patterned passivation layer.

32. The method of claim 30, including the step of forming an uppermost sealing
layer over the patterned passivation layer; the uppermost sealing layer is
comprised of a material selected from the group consisting of PECVD nitride and

PECVD silicon nitride.

33. The method of claim 30, including the step of forming an uppermost sealing
layer over the patterned passivation layer; the uppermost sealing layer is

comprised of PECVD silicon nitride.
34. The method of claim 30, wherein a first patterned masking layer is formed over

the silicon substrate to define the location of the O or O," implantation into the

silicon substrate.
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substrate to a depth of from about 5000 to 10,000 aA. 38. The nethod of
claim30, wherein the 0+ or 02+ is inplanted into the silicon substrate to
a dose of fromabout 1E16 to 1E17 ions/cnR2. 39. The nethod of ¢l-ai-m.30,
wherein the O+ or 02+ is inplanted into the silicon substrate toa-dose of
from about 4E16 to 8E16 ions/cnR. 40. The nethod of claim 30, wherein the
si | i con- 8anByedhethdd odmlaxi 3 wheicon atfirst pattirvet otpresivt dysutis formed 501xm
41. The method of claim 30, wherein the at |east one upper dielectric |ayer
is conppieethefilicomplentiaie te slefine dhe {owhrnig the SpocEnsivaRiRREtON B&? on
phosphorus silicon glass (BPSG, PECVD TECS oxi de, APCVD 03/ TECS oxi de and
HDP oxi dé&he sibicompgsigfhiod of claim 30, wherein the at |east one upper
dielectric layer is conprised of BPSG doped oxide. 18 43. The nethod of
claim 30, wherein the at | east one upper dielectric |ayer conprises: a

consi sti 1 Oh 6 B pHoSEr 16 G ring Ty abs aSey P Ble LR L
APCVD Os{,lﬂ_ﬁfﬁe?:?(!ig@ ﬁﬂ?fﬂf@%%&iu@%m@{&dzo%m%?p?r dielectric layer conprised
Sel ected fr

of a materra omthe group <consisting of an HDP oxi de/ TECS
oxi de sandwi ch, PECVD Si H4 oxi de, PECVD TEGCS oxi de and HDP oxi de.

37. The method of claim 30, wherein the O or O," is implanted into the silicon

substrate to a depth of from about 5000 to 10,000A.

38. The method of claim 30, wherein the O" or O," is implanted into the silicon

substrate to a dose of from about 1E16 to 1E17 ions/cm?.

39. The method of claim 30, wherein the O or O, is implanted into the silicon

substrate to a dose of from about 4E16 to 8E16 ions/cm?,

40. The method of claim 30, wherein the silicon-damaged silicon oxide region has a

width of from about 10 to 50pm.
41. The method of claim 30, wherein the at least one upper dielectric layer is
comprised of a material selected from the group consisting of boron phosphorus

silicon glass (BPSG), PECVD TEOS oxide, APCVD O,/TEOS oxide and HDP oxide.

42. The method of claim 30, wherein the at least one upper dielectric layer is

comprised of BPSG doped oxide.
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44. The nethod of claim 30, wherein the at | east one upper dielectric |ayer
conprises: a lower dielectric |ayer conprised of BPSG doped oxide; and an
upper dielectric layer conprised of an HDP oxi de/ TEOCS oxi‘de’ sandwich. 45.
The net hod of claim 30, wherein the one or nore sem conductor devices is
one or nmore MOS devices. 46. The method of claim 30, wherein the one or
mor e sem4Sornihe teethdeé vifc ekins 3@neviwreinotle iahdesttoprse uper Tielastit daly cof
claim 30, wherein the one or nore semniconductor devices is one or nore MOS
devi ces &RiN@#ESor nore inductors. 48. The nethod of clai m 30, wherein the

DEC 2005 49, FHPWE: REPABIC CHHF HOIBTRGPE o R bes] PO (g aroite
[ayer | SGORHRBERY KB P ET S0 L harerC A o TDaTr R oraffo TiqrD e
3000A; o T UBREE AT HOe AT con i tr i do 1 ayer havi: nSbS"i ni ckness of
fromabout a a%OQBpéxod%@&% layer comprised of a material selected from the group
consisting of an HDP oxide/TEOS oxide sandwich, PECVD SiH, oxide, PECVD

TEQOS oxide and HDP oxide.

44, The method of claim 30, wherein the at least one upper dielectric layer
comprises:
a lower dielectric layer comprised of BPSG doped oxide; and

an upper dielectric layer comprised of an HDP oxide/TEOS oxide sandwich.

45, The method of claim 30, wherein the one or more semiconductor devices is one

or more MOS devices.

46. The method of claim 30, wherein the one or more semiconductor devices is one

or more inductors.

47. The method of claim 30, wherein the one or more semiconductor devices is one

or more MQOS devices and one or more inductors.

48. The method of claim 30, wherein the passivation layer is comprised of a lower

layer and an upper layer.
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51. The nethod of claim 30, wherein the passivation |layer is conprised of:
a |l ower PSG | ayer having a thickness of from about 2500 to 3500A; and an

upper nitride or silicon nitride |ayer having a thicknessgﬁf ﬁéﬁn%ﬁQOUt
4000 to 6000A. 52. The nethod of claim 30, wherein the tr gh hed

using an etch selected fromthe group consisting of a reactive ion etch,
an high density plasnma oxide etch and an inductive couple plasm etch. 53.
The method of claim 30, wherein the trench is etched using a reactive ion
et ch. 5449 Te methstofoiaisr 30 wizgeindhemsissivatien Banisslomprisdfedowsrng an
isotropic etch. 55 The nmethqoqd of c¢laim30, wherein the selective etching
of the sfﬁ&@éﬁgﬁﬁﬁﬁﬁéﬂppgﬁmﬁ% fobRIgen PEGO8ARYEE form the channel al so

renoves a portion of the silicon substrate adjacent the silicon-damaged
silicon oxide region. 20 J 56. The nmethod of claim 30, wherein the

sel ect i ves efe e Of o 1G5, LOPAk: g@{ﬂgq%gsivglifi&% fuy8r %;%:ol f&g gn to formthe

channel al'so renbves from about f m o on substrate

adj acent the iIJ)JVEPPS@%SPeQ@Qvﬁ{%é A0 Bl A8 bRERIN 200 ol spoiethad of claim
30, wherein the channel ‘has a xi mum w dth of from about 50 to 500m 58. A

mﬁt hod of r?dﬁﬁiu@@)eﬁHﬂﬁﬂé@E@ilﬁﬁﬂ%&ﬁ&ﬂﬁ@ha@ﬂn@@ﬁhi@@l&@ﬂfﬁl%fm hbowonpri si ng
the steps of:

3000 to 8000A.

51. The method of claim 30, wherein the passivation layer is comprised of:
a lower PSG layer having a thickness of from about 2500 to 35004; and
an upper nitride or silicon nitride layer having a thickness of from about

4000 to 6000A.

52. The method of claim 30, wherein the trench is etched using an etch selected
from the group consisting of a reactive ion etch, an high density plasma oxide etch
and an inductive couple plasma etch.

53. The method of claim 30, wherein the trench is etched using a reactive ion etch.
54. The method of claim 30, wherein the channel is etched using an isotropic etch.
55. The method of claim 30, wherein the selective etching of the silicon-damaged

silicon oxide region to form the channel also removes a portion of the silicon

substrate adjacent the silicon-damaged silicon oxide region.
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providing a substrate; formng a silicon oxide | ayer over the substrate; 5
formng a silicon layer upon the silicon oxide |ayer; formng one or nore
dielectric layers over the silicon oxide layer:; the one or: inbrie diigl ectric
| ayers including an anal og device; form ng a passivation |ayer over the one
or nore dielectric |layers; patterning the passivation | ayer, the one or
nore di ebécThe endthyered Gaich Bhewvha@isithe sdnctiveyeiching dfothm wlicoredamagsgosi ng
a first portion of the silicon oxide |ayer proximate the anal og device,;

t he trenechichavixiiy weposte fraethrehpanelfdindomewsdevmiaboyp il & s0wper thee
exposed side walls of the trench; the sidewall spacers form ng an openin
exposi ng SHiceB eBRYTFE AN e éfogl‘cralrﬁfi‘ﬁ?doﬂl%‘ C"fl§§/é‘?gl?’ﬂat is less t lﬁan t ge
first exposed portion of the silicon oxide |ayer; and 15 etching the
silicon oxide |ayer through the second exposed portion of the silicon

oxi de layer—to fqgrma ndi :

anal og §ZVF§%fnaﬁggégﬁngﬁggghgﬁ%g19}5%5@%%$§ﬁ%&§§§%%P§?§1gggggkgf% t he
anal og deyj he method of claim58, wherein the substrate is a
silicon g% §€§%§%§OQ§1'60. The net hod of claim58, wherein the silicon oxide
| ayer has a thickness of from about 500 to 2000A and the silicon |ayer has
a thickness of fromabout 500 to 2000A. 61. The nethod of claim58, wherein

the siliegnaoKicdend ayesdiasg aubdtiakréestsainddram amdlogtdeS0R[ 1, cobgfiingnd t he
silicon layer has a thickness of from about 500 to 1500A.
the steps of:
providing a substrate;
forming a silicon oxide layer over the substrate;
5 forming a silicon layer upon the silicon oxide layer;
forming one or more dielectric layers over the silicon oxide layer; the one or
more dielectric layers including an analog device;
forming a passivation layer over the one or more dielectric layers;
patterning the passivation layer, the one or more dielectric layers and the
10 silicon layer to form a trench exposing a first portion of the silicon oxide layer
proximate the analog device; the trench having expose side walls;
forming sidewall spacers over the exposed side walls of the trench; the
sidewall spacers forming an opening exposing a second portion of the silicon oxide
layer that is less than the first exposed portion of the silicon oxide layer; and
15 etching the silicon oxide layer through the second exposed portion of the

silicon oxide layer to form a channel extending at least part way beneath the analog

device, whereby the channel reduces the substrate effects of the analog device.

59. The method of claim 58, wherein the substrate is a silicon substrate.
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62. The nethod of claim58, wherein the passivation layer is conprised of a
| ower | ayer and an upper |layer. 63. The nethod of claim58, wherein the
passivation layer is conprised of a lower PSG |ayer and:an: upper,.nitride
or silicon nitride |ayer. 64. The nethod of claimb58, wherein-the -
passivation layer is conprised of: 0O a |ower PSG |ayer having a thickness
of from about 2000 to 4000A; and an upper nitride or silicon nitride |ayer
having a thickness of from about 3000 to 8000A. 65. The nethod of claim
58, wherein the passivation layer is conprised of: a | ower PSG | ayer having

a thicknggsTRd ndekigsa abalim 230 hefeid 2O Ailican Sxale MPBEhadw tHitlleeso lof Sidnh CON
nitride |ayer having a thickness of fromabout 4000 to 6000A. 66. The

met hod ofabehE500 158000 Achddhegiliche ISt hask thizknesgfdrdiosbdeviieo@i00he
substrate proxi mate the anal og device, whereby the channel extends at |east
partially under the MOS device. 22 67. The nethod of claim58, wherein the
one or nore dielectric |layers are ILD |layers. 68. The nmethod of claim58,

wher ei n thellhnmethodrof elaithSBevteran [thy eilison oxideolapel Basda thieknespaf i

sel ected fromthe group consisting of PECVD TEGS oxide, PECVD .
about 500 to I%OOA%nd the silicon Tayer has a thickness of from about 500 to 1500A.

62. The method of claim 58, wherein the passivation layer is comprised of a lower

layer and an upper layer.

63. The method of claim 58, wherein the passivation layer is comprised of a lower

PSG layer and an upper nitride or silicon nitride layer.

64. The method of claim 58, wherein the passivation layer is comprised of:
a lower PSG layer having a thickness of from about 2000 to 40004; and
an upper nitride or silicon nitride layer having a thickness of from about

3000 to 8000A.

65. The method of claim 58, wherein the passivation layer is comprised of:
a lower PSG layer having a thickness of from about 2500 to 3500A; and
an upper nitride or silicon nitride layer having a thickness of from about

4000 to 6000A.
66. The method of claim 58, including the step of forming a MOS device on the

substrate proximate the analog device, whereby the channel extends at least

partially under the MOS device.
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Si H4 oxide, HDP oxide and a lowk dielectric material. 69. The nethod of
claim58, wherein the one or nore dielectric |layers are conprised of a
low-k dielectric material. 70. The nethod of claim58, wherein the sidewall
spacers are conprised of a material selected fromthe group consisting of
nitride and silicon nitride. 71. The method of claim58, wherein the
channel is fornmed using a wet etch process. 72. The nmethod of claimb58,
wherein the channel is forned using a wet etch enploying a 10:1 dilute HF
solution. 73. The nmethod of claim58, wherein the channel has a w dth of
from abowy. G0ct @eRRRPOT clkdm Fhewheidwdhoforel @ md8,divketrki liyeheaghfitibel has
a wdth of fromabout 100 to 200pm 23 75. A nethod of reducing substrate
ef fects uages. an anal og devicel;], conprising the steps of: providing a
silicon substrate; formng a silicon oxide |ayer over the silicon
substrate; formng a silicon |ayer upon the silicon oxide |layer; formng
one or nore dielectric |ayers over the silicon gxide |layer; the one qQr
more di el68eThe eathgdpsclping PHdvhEresh theresy Mels g’@,lecf%‘% ety e saRdIripati on

I r r the on iel ric | ,
aye OVeof at m%té)ria selected ?I’Og?(l’l e %ttmllpc cogg{sﬁgnsg’ of PECVD TEOS oxide, PECVD

SiH, oxide, HDP oxide and a low-k dielectric material.

69. The method of claim 58, wherein the one or more dielectric layers are comprised

of a low-k dielectric material.

70. The method of claim 58, wherein the sidewall spacers are comprised of a

material selected from the group consisting of nitride and silicon nitride.
71. The method of claim 58, wherein the channel is formed using a wet etch process.

72. The method of claim 58, wherein the channel is formed using a wet etch

employing a 10:1 dilute HF solution.

73. The method of claim 58, wherein the channel has a width of from about 50 to

250um.

74. The method of claim 58, wherein the channel has a width of from about 100 to

200pm.
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patterning the passivation |ayer, the one or nore dielectric |ayers and the
silicon layer to forma trench exposing a first portion of the silicon

oxi de layer proximate the anal og device; the trench havi exPp lg si de
wal |'s; form ng sidewall spacers over the exposed side maﬁ?g B?V?ﬁﬁ trench
the sidewall spacers form ng an opening exposing a second portion of the
silicon oxide layer that is less than the first exposed portion of the
silicon oxide |ayer; and etching the silicon oxide |ayer through the second
exposed [For th uretlufd pheedwiing subpstoate défektayerdaroarf enalog dstyigelidl coxpusidgng at

| east part way beneath the anal og device, whereby the channel reduces the
subst r at éheftfepes of the anal og device. 76. The nethod of claim75, wherein
the silicon oxide | ayer, has abthickness of from about 500 to 2000A and t he
silicon | ayer PEAEdNg fpilicaR 8¢bYrater om about 500 to 2000A. 77. The nethod of
claim75, wherein. the i r ..has aéégg kness of from about

. iIicoa xi de | aye i
500 to 1500A ATAMEHE SITILEHA 6T RGO FHOGH from about 500 to
1500A. 78. Th@oﬂggggﬂﬁﬁ(ngkgép%éghtﬁ{gﬂﬁgn d&2§m§1ep of formng a MOS
€ proxi et og

device on the “su ra e ana vi‘ce, whereby the channe

extends at | easty;Ralid & ﬁ%r@ﬁ{%%ctﬁ@?agf%@&vt-h@ ilicef Adde 1EREr;MRE BAL pf
| ayer | d of a

claim75, wherein the passivation S conprise ower layer and

an upper haxaticle80ic TAes HRUAGH ol lAbfudhceuher oin the passivation I ayer
is conprised of a |ower PSG |ayer and an upper nitride or silicon nitride
| ayer. forming a passivation layer over the one or more dielectric layers;
patterning the passivation layer, the one or more dielectric layers and the
silicon layer to form a trench exposing a first portion of the silicon oxide layer
proximate the analog device; the trench having exposed side walls;
forming sidewall spacers over the exposed side walls of the trench; the
sidewall spacers forming an opening exposing a second portion of the silicon oxide
layer that is less than the first exposed portion of the silicon oxide layer; and
etching the silicon oxide layer through the second exposed portion of the

silicon oxide layer to form a channel extending at least part way beneath the analog

device, whereby the channel reduces the substrate effects of the analog device .

76. The method of claim 75, wherein the silicon oxide layer has a thickness of from

about 500 to 2000A and the silicon layer has a thickness of from about 500 to 20004,

77. The method of claim 75, wherein the silicon oxide layer has a thickness of from

about 500 to 1500A and the silicon layer has a thickness of from about 500 to 1500A.

78. The method of claim 75, including the step of forming a MOS device on the
substrate proximate the analog device, whereby the channel extends at least
partially under the MOS device.

24




81. The nethod of claim 75, wherein the passivation |layer is conprised of:
a |l ower PSG | ayer having a thickness of from about 2000 to 4000A; and an
upper nitride or silicon nitride |ayer having a thickness of from about
3000 to 8000A. 82. The nethod of claim 75, wherein the passivation layer is
conprised of: 0 a lower PSG layer having a thickness of ‘friom:aboyt 2500 to
3500A; and an upper nitride or silicon nitride |ayer having a thlcRness of
from about 4000 to 6000A. 83. The nethod of claim 75, wherein the one or
nore dielectric layers are ILD layers. 84. The nethod of claim75, wherein
the one or nore dielectric |l ayers are conprised. of a materi al selected

from t he7Yrbupmedied of Flagna®, PReVBNTRERasY #eon PYEVES caPPEsekPla loveP oxi de
and a lowk dielectric material. 85. The nethod of claim 75, wherein the
one or nﬁW@raﬂgﬁédﬂﬂﬁ% 4%@ers are conprised of a lowk material. 25 86. The
met hod of claim 75, wherein sidewall spacers are conprised of a materi al

sel ected fromthe group consisting of nitride and silicon nitride. 87. The

nethod okg Ol MlefiRed §19§f st A SORAME ol LSRG o N Blhfril oPL QBB OCESS.

88. The erein anne using a wet etch
PSG layer and an upper mtrlde or silicon nitride layer.

81. The method of claim 75, wherein the passivation layer is comprised of:
a lower PSG layer having a thickness of from about 2000 to 40004; and
an upper nitride or silicon nitride layer having a thickness of from about

3000 to 8000A.

82. The method of claim 75, wherein the passivation layer is comprised of:
a lower PSG layer having a thickness of from about 2500 to 35004, and
an upper nitride or silicon nitride layer having a thickness of from about

4000 to 6000A.

83. The method of claim 75, wherein the one or more dielectric layers are ILD

layers.

84. The method of claim 75, wherein the one or more dielectric layers are comprised
of a material selected from the group consisting of PECVD TEOS oxide, PECVD

SiH, oxide, HDP oxide and a low-k dielectric material.

85. The method of claim 75, wherein the one or more dielectric layers are comprised

of a low-k material.
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enploying a 10:1 dilute HF solution. 89. The nethod of claim75, wherein
the channel has a width of fromabout 50 to 150pm 90. The nethod of claim
75, wherein the channel has a width of from about 100 to 200pm 26

86. The method of claim 75, wherein sidewall spacers are comprised of a material

selected from the group consisting of nitride and silicon nitride.
87. The method of claim 75, wherein the channel is formed using a wet etch process.

88. The method of claim 75, wherein the channel is formed using a wet etch

employing a 10:1 dilute HF solution.

89. The method of claim 75, wherein the channel has a width of from about 50 to

150pm.

90. The method of claim 75, wherein the channel has a width of from about 100 to

200pm.
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