METHOD AND DEVI CE TO | NCREASE LATCH UP | MVUNI TY I N

CMOS DEVI CES BACKGROUND OF THE | NVENTI olp6s £ 9
TECHNI CAL FI ELD This invention generally relates to %9@;‘;@_9@@”0@”
devices, and nore specifically relates to methods and struct ut B 002 TR

I ncrease latch-up immunity. 2. BACKGROUND ART As integrated

sem conduct or devices continue to growin conplexity, there is a constant
need to increase the density of the sem conductor devices. This increase in
density creates several problens that can cause device failures if not
addressed. One such problemis the propensity for sem conductor devices,
parti cul ar| y MEDHQB\ANBDEVICEIEO INCREASE RAJICHHUR BMMUNITY ENown pr obl em
caused by unwanted transistor actiaon be& el enents of the integrated
circuit. This unwanted transi st &M@XPE Egg be triggered by a wide variety
of events, and can cause the sem conductor device to fail.
Latch-up is generally caused by the close proximty of n-channel and p-
BACKGROUND OF THE INVENTION

1. TECHNICAL FIELD

This invention generally relates to semiconductor devices, and more

specifically relates to methods and structures to increase latch-up immunity.
2. BACKGROUND ART

As integrated semiconductor devices continue to grow in complexity, there
is a constant need to increase the density of the semiconductor devices. This
increase in density creates several problems that can cause device failures if not
addressed. One such problem is the propensity for semiconductor devices,
particularly CMOS devices, to “latch-up.” Latch-up is a well known problem
caused by unwanted transistor action between elements of the integrated circuit.
This unwanted transistor action can be triggered by a wide variety of events, and

can cause the semiconductor device to fail.

Latch-up is generally caused by the close proximity of n-channel and p-
channel devices in modern CMOS devices. For example, a typical CMOS device
fabricated on a p-type substrate would contain a p-channel device fabricated in a
n-well (or n-type region) and an n-channel device fabricated in a p-well (or p-type
region), with only a short distance between the wells. This structure inherently

forms a parasitic lateral bipolar structure (npn) and parasitic vertical bipolar



channel devices in nodem CMOS devi ces. For exanple, a typical CMOS device
fabricated on a p-type substrate would contain a p-channel device
fabricated in a n-well (or n-type region) and an n-channel device
fabricated in a p-well (or p-type region), with only a short distance
between the wells. This structure inherently forns a parasitic |ateral

bi pol ar structure (npn) and parasitic vertical bipolar

2 structure (pnp). Under certain biaging conditions the pnp structure can
supply base current to npn structure (or vice versa), causing a |large
current to flow fromone well to the other well. This large current can

damage the CiGctiey/(pap). Under certain bidimgpbaiigasithe/pripstrutMiScatevpples t o
| at ch-up has been addressed in several vvg)ys. One way involves reducing the
"gai n" or betbasosuriaéta RphsiTustuse (qrivigs varsa), paising ataies cygent fafley ffaBuces the

bropensity Ofont Nenie S84 fen ! Pl WbLoHRaPn DBEEARE LIOE Hel ick 9€T

vol tage/curré’rrllt, Wwher rigger age/ curren e voltage/ current
that must be applied to a node to induce | atch-up. Anot her net hod
in dealing with latch-up is to raise the latch-up hol ding voltage. The

| at ch-up hol di ng Vidietragrenssy {arCVORadsvices taateh-yphasdigen addiessedin support a

| arge current _after latgh-up Ls tri red. By .increasi he.| atch-up

ol di ng vl ¢ SBETL s 40t W ivablsh FRGERE trentai LG RN 38 bR PR 0By of
the circuit balpapHarmggehersilyie8iRaeRGropEhfty T BMOT devideitoattibup 0 have a
hol di ng vol tage greater than the burn-in voltage, typically 1.5 tines the
nom nal supplby inakasimgsthe dgper voltage/current, where the trigger voltage/current is the

voltage/current that must be applied to a node to induce latch-up.

Another method in dealing with latch-up is to raise the latch-up holding
voltage. The latch-up holding voltage is the lowest stable voltage that can support
a large current after latch-up is triggered. By increasing the latch-up holding
voltage, the latch-up immunity is increased and the likelihood of the circuit being
damaged is decreased. The optimal situation is to have a holding voltage greater
than the burn-in voltage, typically 1.5 : times the nominal supply voltage
(Vdd).

Shallow trench isolation (STI) has been used between the n-channel and p-
channel devices to minimize the likelihood of latch-up. However, as device
density continues to increase the STI depth tends to decrease. This causes the
latch-up holding voltage to be reduced. If the latch-up holding voltage is reduced
significantly, i.e., to less than the bumn-in voltage, the reliability of the device can

" be negatively impacted.

Thus, there is a need for improved methods for increasing the latch-up

immunity of CMOS devices by increasing the latch-up holding voltage.



Shal l ow trench isolation (STI) has been used between the n-channel and p-
channel devices to mnimze the |ikelihood of |atch-up. However, as device
density continues to increase the STI depth tends to decrease. This causes
the latch-up hol ding voltage to be reduced. If the latch-up hol ding voltage

is reduced significantly, i. e., to less than the bumin voltage, the
reliability of the device can be negat%vel y i npacted. Thus, there
is a need for inproved nethods for increasing the latch-up inmunity of CMOS

devi ces by increasing the [atch-up hol ding vol t age.
- 3- DI SCLOSURE OF | NVENTI ON I n

accordance wth a first aspgsiscafloSORE OFIRVENTIONEre is provided a nethod
for reducing the danmaging effects of latch-up in CMOS devi ces conpri sing

the steps of providing a sem conductor substrate; defining a shallow trench
in the sem conductor substrate and inplanting.a i lity degradi ng species
bel ow t he shal | O\i;tqerpé?fgﬂf m‘\f\ﬂ’éﬂ"&ioﬁfertcﬁ’g;gﬁ@‘ﬁithfl}’%ym&ser%?fé%f”ﬁ%f %%lgl es conprises

n-type and %‘r&%@é& SRR nfetiisd i iRGbdse &él&cﬂﬁxﬁ%ﬂﬁnﬁy bPOMIBS délepant
profile change in the sem conductor substrate. In accordance with a

second aspedity reducirgthe mobility ofichargrecagridrs bggweer thie devdcEsMIBegrefearedir e
fabricated using. the nmethqod according to any one qf ¢lainms 1-8. I n
accor dance Vehedimen s agdpe ¢ fopmes Beneathdreicb olafing beveen peBegbd an

i sol ation S%Hpiégn%&é’l QEvikddC ﬁ%@g&gﬂmi R8u Etfe'}ﬁ&ﬂli!?%‘f% QL LRGeadw a CMOB
device fabricated 1n a sem conductor.-substrate, the 1solation structure
conpri si ng droadBi-lreglonisrte dEhregionk ahd vice sérsal CThis mcfeatesithalaml-uphdldiag

sem conduct or substrate,“the shal | ow.trench isolation structure, including a
trench for myaltage anddhusdmpeRyes the rghability af ede¢hnplogye bhe inplants Gar b t r ench

and a pl anarg f : i = Wi p._surface of
the sem con5ﬁ§%r%%§ﬁeé't%ggg%%Q%%%ﬁwééﬁpﬁ%gﬁghfﬂﬁ%%kghtTth?(%?‘r'ne FE5S ow t he
shal | ow t r enlgdpresedk BivetionSik td/iciease the immunity to latch-up without adding undue

complexity to the manufacturing process or requiring a larger area on the

semiconductor substrate.

The foregoing and other advantages and features of the invention will be
apparent from the following more particular description of a preferred

embodiment of the invention, as illustrated in the accompanying drawings.
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t he sem conductor substrate such that a majority of the inplant is directly
under the shallow trench isolation structure, the inplant reducing the
nobility of carriers in the substrate beneath the shall ow trench isol ation
structure, wherein the inplant conprises both n-type and p-type species
inmplanted into an area under the shallow trench isolation structure such
that the inplant results in |ow net dopant profile change in the area under
t he shallow trench isolation structure.

4 BRI EF DESCRI PTI ON OF DRAW NGS The
preferred exenpl ary enbodi nent of the present invention will hereinafter be

described in conjuncti on BRIEF PRSCRIPETONOKDRAWINGSwhere | i ke
desi gnati ons denote |like elenents, and FIG | is a cross sectional
side view of a wafer portion; FIG 2 is a cross sectional side

view of a wafer rtion-with after tren inal l ow trench
i sol ati on; The pﬁ%n g&ie}feglpéar&p tgg(%rsn faéc ?f(%}ﬁe re%eﬁggl%étg;v% ‘?# a wafer
portion w t ReRirsiel bodéscribed in dofifaliEtibn Wit @ bpgendéd drawingsywihdre tike dat i on;

designations denote like elements, and
FIG. 1 is a cross sectional side view of a wafer portion;

FIG. 2 is a cross sectional side view of a wafer portion with after trench

etch for shallow trench isolation;

FIG. 3 is a cross sectional side view of a wafer portion with a.shallow

trench isolation with sidewall oxidation;

FIG. 4 is a cross sectional side view of a wafer portion with a shallow

trench isolation and an implant beneath the shallow trench isolation;

FIG. § is a cross sectional side view of a wafer portion with a finished
shallow trench isolation and an implant beneath the shallow trench

isolation; and

FIG. 6 is a cross sectional side view of a wafer portion with devices

fabricated in the n-well and p-well.



FIG 4 is a cross sectional side view of a wafer portion with a shallow
trench isolation and an inplant beneath the shallow trench isol ation;
FIG 5 is a cross sectional side view of a wafer portion with a finished
shal l ow trench isolation and an inplant beneath the shallow trench

i sof-ati on: and FIG 6 is a cross sectional side view of a wafer
portion vmth devi ces fabricated in the n-well and p-well.
5 BEST MODE FOR CARRYI NG OUT PHE | NVENTI ON The

preferred enbodi nent of the present invention overcones the |imtations of
the prior art and provides a device and nethod to increase the latch- up

i munity of CMOS deBESEMOPDEIFOREARTYING OET THRINVENTIOMNeen n- channel
and p-channel devices. This is acconplished by form ng an inplant between
the devices. In the preferred enbodinent, the inplant is formed beneath a

shal  ow trench i at i bet the n e hannel devi ces.
The i nplant can b ef%?ﬁgﬁé%mtlbé Fﬁ‘g“ﬁ Pfeﬁ‘altéﬁlggﬁl oAnvz(i3 gﬂegﬁl%energy I mpl ant s
or addi ti onglimit®edas oeMR!prior art and provides a device and method to increase the latch-

up immunity of CMOS devices by decreasing carrier mobility between n-channel
and p-channel devices. This is accomplished by forming an implant between the
devices. In the preferred embodiment, the implant is formed beneath a shallow
trench isolation (STI) between the n-channel and p-channel deVLces The implant
can be formed without requiring additional high energy implants or additional

mask levels.

FIG. 1 is:a cross-sectional schematic view of wafer portion 100 on which a
CMOS device wﬂl be fabncatcd In the preferred embodiment, the wafer portion
100 comprises a p+ substrate with a p- epitaxial layer at the top portion. Of

course other suitable substrate materials can be used.

Turning to FIG. 2, according to the preferred embodiment, shallow trench
isolation (STI) 102 is used tb separate n-channel from p-channel devices. The
STI can be formed with any suitable processing method, such as reactive ion
etching (RIE). For example, a masking layer 104 is deposited across the wafer
100. The masking layer can comprise any suitable material, for example, a layer
of silicon dioxide (SiO,) under a layer of silicon nitride (SiN) is a commonly used
material that may be patterned to form an etch mask. The masking layer 104 is
-then patterned using conventional photolithography techniques. The STI 102 is
then formed by etching away portions of the wafer no longer covered by masking

layer 104,



FIG | is a cross-sectional schematic view of wafer portion 100 on which a
CMOS device will be fabricated. In the preferred enbodi nent, the wafer
portion 100 conprises a p+ substrate with a p- epitaxial layer at the top
portion. O course other suitable substrate materials can be used.

Turning to FIG 2, according to the preferred enbodi nent, shallow trench

I solation (STlI) 102 is used to separate n-channel from p-channel devices.
The STI can be fornmed with any suitabl e processing nethod, such as reactive
ion etching (RIE). For exanple, a masking |layer 104 is deposited across the
waf er 100. The masking | ayer can conprise any suitable material, for

exanpl e, a | ayerThd fosink kieshallew xicdéeh sSlafdd) 1020 darther fragessing fteps wilcon nitri de
(SIN) is a coomonly used material that may be patterned to fqrman etch
mask The néesk mehanagldevices andpchanmehdevices AB dheateroriaen, Kt ilécﬁ fron

hot ol i t hogr aphy t.echpi S. dhe [, 102.i : i

Dot L ons. ofeens Syttt 08 3 SRl b plo% Bl dAE Dbolkéehl N9 avay

6  twd RicBarlre! A8vitdiChethadd W §-EIRMGE deSiobsind ®atwldeR an hishiaties! processi ng
steps will form n-channel devices and p-channel devices on the wafer

portion 108nd 4 pohanrcbdeviesyi bnall hesdcases & SHOP2 serves torisalafe Bt ween t hese
various deyi ces ;éie. b(ﬁﬁween two n-channel devices, between two p-channel
devi ces anfcPess e%ﬁl? "@hannel and a p-channel device. In all these cases
the STI 102 serves to isolate the devices fromeach other. As w ||
becone clear, the preferred enbodinment results in less nobility for

As will become clear, the preferred embodiment results in less mobility for

carriers beneath the STI 102 and thus allows the STI 102 to be more shallow than
prior art STT's and still maintain effective isolation between devices. Thus, the
preferred embodiment improves the scalibility of STI without decreasing the latch-

. up immunity.

Turning now to FIG. 3, the next step is to grow sidewall oxidation 110
(suitably Si0,) in the STI trench. The sidewall oxidation 110 serves to reduce

_stress incurred by the STI etch and to remove surface contaminants.

According to the preferred embodiment, the latch-up immunity is increased
by reducing the mobility of carriers that travel under the STI 102. In particular, an
implant or implants are used that improves the latch-up holding voltage. These

implants can be made without additional masks.

Turning to FIG. 4, a species is implanted forming implant 106 underneath
S'I;I 102. The implantation can be done with any suitable procedure, such as
traditional ion implantation techniques. The masking layer 104 blocks the
implants from entering the other portions of wafer 100. Thus, the implant is self

aligned, and does not require additional masks or process steps.



carri eré beneath the STl 102 and thus allows the STI 102 to be nore shall ow

than prior art STlI's and still maintain effective isolation between
devices. Thus, the preferred enbodi ment inproves the scalibility of STI
wi t hout decreasing the latch- up imMmunity. Turning nowto FIG 3,

the -next step is to grow sidewall oxidation 110 (suitably SiQ2) in the STI
trench. The sidewal | oxidation 110 sepves to reduce stress incurred by the
STl etch and to renove surface contam nants. According to the
preferred enbodi nent, the latch-up immnity is increased by reducing the
mobi ity of carriers that travel under the STI 102. In particular, an

i npl ant or i npl anTig isfplarits€6h dobdprist ARy switalsle tiaterlabthahwaypldisuffigienty vol t age.

These i npl ant b d i thout additi I Ks. . T [
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entering t heingiidif ivoRR febulih Mininall dpinkMBangbfusthe aljacéntpivesils ok p- sel f
al i gned, and does not require additional nmnasks or process fteps.-

7 e Twells. nﬁﬂéiﬁpaallg’aﬂledﬁﬁﬂﬁéfénﬁw shonld he pdected Ohays lovhat woul d
suf ficiently,degr. t it 102 .
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count er dopi %g@ggngaeﬁé&h the preferred

Thus, the elements preferably comprise large, heavy elements. Large
elements result in an increased probability of scattering, and hence significantly
decrease the mobility of the conductors beneath the STI.- When latch-up occurs,
the current flows almost: entirely beneath the STI 102, thus reductions in the

mobility beneath the STI 102 will increase the latch-up holding voltage.

The preferred implants can be electrically neutral species, such as argon
(Ar), germanium (Ge), oxygen (O), nitrogen (N), and would thus decrease the
mobility of carriers with a very low change to the dopant profile of the substrate.
In the alternative, the implants can be p-type and n-type materials used in
combination to reduce the mobility while resulting a low net dopant profile
changes. In these cases species such as indium (In) in combination with antimony
(Sb) and phosphorus (P) in combination with boron (B) can be used. These
elements, when implanted under the STI 102 causes the mobility of the carriers
‘beneath the STI 102 to decrease. This increases the latch-up holding voltage and

increases latch-up immunity.

Thus, the implants are preferably either a counter doping combination of n-

type and p-type materials to minimize effects to neighboring wells, or an



i npl ant would result in mninml doping change for the adjacent n-wells or
p-- wells. Additionally, the preferred inplant should be selected to have

| ow di ffusitivity, thus reducing the probability of the inplants diffusing
i nt o nei ghbori ng devi ces. Thus, the elenents preferably conprise

| arge, heavy elenents. Large elenents result in an increased probability of
scattering, and hence significantly deq{ease the nobility of the conductors
beneath the STI. When | atch-up occurs, the current flows al nost entirely
beneath the STI 102, thus reductions in the nobility beneath the STI 102
will increase the |atch-up hol ding voltage. The preferred inplants

can be el ect kejeeqicaMy n&uﬁv@épeaﬁgcwﬁ&m;ﬂw@mwrgﬂﬁ ifflented geretmivelym ( Ge)
oxygen (0), nltrogen (N), and would thus decrease the nobility of carriers

with a very llowendrgiegéo keepttheinpipats dirgntlyfungles tefSTHHO2substrate. In the
alternative, the inplants can be p-type and n-type materials used in
conbination to reduce the nobility while resulting a | ow net dopant profile

changes. In these 125 SRersRRELHBoIRMER, BE ihEKITE (d imédbéorthaat i on wi th
antinmony (Sb) and phosphorus (P) in conbination with boron (B) can be used.

These el ementfermation of thepidawadicoxidetien 1ithe STI 102 causes the nobility of the
carriers beneath the STI 102 to decrease. This increases the |atch-up
hol di ng voltage and increases latch-up i mmunity. Thus, the

mplants are pref glalhy nshto 1G5 Miﬂaﬂ&p@gﬁavﬁm Longof n- type and
p-type materials to mnimze féctsto nel ghborin I's, or an
8 particular, the STI trench is then filled and the wafer 100 is then planaraized with

a chemical mechanical polish (CMP). This removes the remaining masking layer

104 and excess sidewall oxidation, resulting in the finished shallow trench

isolation.

The individual devices are now fabricated on both sides of the shallow
trench isolation. Turrling to FIG. 6, an example of completed devices are shown.
In particular, a n-channel device, including a gate 602, gate oxide 604 and
diffusions 606 and 608 are formed in the p-well 610. Likewise, a p-channel
device including a gate 612, gate oxide 614 and diffusions 616 and 618 are formed
in the n-well 620. In accordance with the preferred embodiment, the implant 106
serves to increase the latch-up holding voltage by reducing carrier mobility

between the devices. This increases the latch-up immunity of the CMOS devices.

While the invention has been particularly shown and described with
_reference to a preferred exemplary embodiment with an CMOS device using
shallow trench isolation, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from
the spirit and scope of the invention. In particular any type of implant can be

made that would reduce the mobility of the carriers beneath the STI.



electrically inactive species. The inplants are preferably inplanted at
relatively I ow energies to keep the inplants directly under the STI 102.
In an alterative enbodinent, the inplant 106 is forned_before-the—formation
of the sidewall oxidation 110. Tur ni ng now t
fabrication of the wafer continues. In particular, thejﬂ‘ﬁtﬂ"@‘“ﬂ“m‘mﬂen
filled and the wafer 100 is then planaraized with a cherdcal mechars cal
polish (CWMP). This renoves the renmini ng2maski ng | ayer 104 and excess
sidewal | oxidation, resulting in the finished shallow trench isolation.
The individual devices are now fabricated on both sides of the shallow
trench isolation. Turning to FIG 6, npl e of conpl eted devices are
shown. In particular, a n-channel devicCe, 1ncluding a gate 602, gate oxide
604 and diffusions 606 and 608 are forned in the p-well 610. Likew se, a
p- channel device including a gate 612, gate oxjide 614 and diffusions 616
and 618 are -or mefiniselatioa spuglire fopirgreasing thed#elip belding yoltagreingt ef er r ed
enbodi ment, the i 2ryves.. to in  Latich- yn. hol di ng vol t age
by reducing carri gﬁ@rgm%‘?"l}%&?ﬁ%{eﬁ Wl Stehlé&é’g@c?(ge%g&?%’ gh%qﬁogéhe%s es the
| at ch-up i muni t ystaktird €orkpfidinglevi ces. Whil e the invention has
been particularly shown and described with reference to a preferred
exenpl ary enbodi nent _with an CMOS device using shallow trench isolation, it
wi |1 be under st ocd ashalieis trenchdabrieated in spidsemicondyeiar sybsisatsyand hanges in form
and details nmay be made therein wi thout departing fromthe spirit and scope
of the inventi Pn;b)|a|ﬂi%[&t,%bﬁ'd%apwfémbéle'sHﬁ't&BEhﬁﬁd&i@e made that would
reduce the nmobility of "'the carriers beneath the STI.

semiconductor substrate, said implant reducing the mobility of carriers in

said substrate beneath said shallow trench.

2. The isolation structure of claim 1 wherein said implant comprises n-type

and p-type species and results in low net dopant profile change.

3. The isolation structure of claim 1 wherein said implant comprises an

electrically neutral species.

4. The isolation structure of claim 1 wherein said implant comprises argon.

U\._

The isolation structure of claim 1 wherein said implant comprises oxygen.
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-O- CLAI M5 The clains defining the invention are as follows: 1. A
nmet hod for reducing the damagi ng effects of | atch-up4-nr-EMSdevites

conprising the steps of: a) provi ding a se Hmrate
b) defining a shallow trench in said sem conduct or ’Tgﬁmmmn “m
c). inplanting a nobility degrading species bel ow sai al t oW t Penth,

wher ei n said nobility deﬁ{ adi ng species conprises n-type and
p-type species in conbination to provide a | ow net dopant
profile change in said sem conductor substrate. 2. A

met hod for reducing the danmaging effects of latch-up in CMOS devices

conpri sing ¢ he stfpso@tion structyre of 8lhim 1RiHRYdisAdindpla@rtofiPrideict or substrat e;
b) defining a s ?ow trenc]}l1 in sald sem conductor substrate; and

c) inplanting agdmlaniunt.y degradi ng speci es bel ow said shallow trench,
wherein said nobility degradi ng species conprises a neutral
species to provide a | ow dopant profile change in said

sem conductor substrate. 3. A nmet hod for reducing the damaging effects
of latch-up in. CMOS devices conprising the steps of: a).

pr ovi di ng aj. seni Tigdolation stsudtserofitiaim 1 wherein sad 1mplahﬁfqompngesanghg¢n| ow trench
in said sem conduct or substrate; and c) inplanting a nobility
degradi ng speci es bel ow said shall ow trench, wherein sai d
nobil ity degradi ng species conprises argon. 4. A nmet hod for reducing
the daneging effects of latch-up in CMOS devices conprising the steps of:

a) provi di ng arReRbRAOH SEkddire DfleRirh atvitierein said implgt conpeibesindyma shal | ow

trench in said sem condlctor substrate; and c) inplanting a
mobi | ity degradi agl ayigwinys bel ow sai d shal |l ow trench, wherein
said nobility degradi ng species conprises oxygen. 5. A et hod for
reduci ng the damagi ng effects of latch-up in CMOS devices conprising the
steps of: a) provi di ng a sem conduct or- substrate;

9. The isolation structure of claim 8 wherein said indium and antimony

implant comprises a nearly electrically neutral combination.

10.  The isolation structure of claim 1 wherein said implant comprises boron

and phosphorus.

11. The isolation structure of claim 10 wherein said boron and phosphorus

comprises a nearly electrically neutral combination.
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b) defining a shallow trench in said sem conductor substrate; and
- 10- c) inplanting a nobility degradi ng specres—below sai d

ConDi | Ses. germani um 6. A method for feduc L;ttyhﬁ[ﬂﬂﬁﬂllmﬂﬁﬂﬂﬁliﬂfs o

| at\ch-up in CMOS devices conprising the steps of: pF oviding a
sem conduct or substrate; b) defining a shallow trench in said
sem conduct or substrate; and c) inplanting a nobility degrading
speci es bel ow said shallow trench, wher ein said nobility
degradi ng species conprises nitrogen. 7. A nmet hod for reducing the
damagi ng ef fiect's e ﬁ%@mﬁ 6 SfMRfchWpe OMES gkwbss of 1~

a) provi dllgg algglmh%gﬁgruﬂét&%drlﬁ%u st ragﬁg%ﬁ& Sjp defining a shall ow
trench in sai d semnpdsidgdhcstersuwiist rat e; and c) i npl anting a

nobi | ity degradi ng species bel ow said shallow trench, wherein

said nobility degﬁ]adl ncg speci.es og}?rl S ratc' ndi um and anti nony. 8. A
met hod for reduci 1 a?ﬁ%llc?l % e[f of latch-up in CMOS devices
conprising the steps of: a) provi ding a sem conductor substrate;

b) defini ng a %hdéfining & skalloky wenchan shid ssmicanbloot substatbsandat e; and
c) inplanting.a nobility degradi ng species bel ow said shall ow trench,

phosphorus. 5. e BRRb ik SRR AT A B ERRES occoral ng

to any one of clainms 1- 8. 10. An isolation structure for i ncreasing the
I at ch-up hol ding voltage 4in a CM3S device fabricated in a sem conductor
substrate, the isolation struct ure conpri si ng: a) a shal | ow

trenchisolalon truct ricated in . sai mc ynduct or
substrat e, q%r‘gﬁlq‘lml ?‘Bﬁa@t"i‘ﬁ’ Etﬁ PHEE SRACHS a trench formed

In comprises n-type and p-type species in combination to provide low net

dopant profile change.

14,  The method of claim 12 wherein said mobility degrading species

comprises a neutral species to provide low dopant profile change.

15.  The method of claim 12 wherein said mobility degrading species

comprises argon.

16.  The method of claim 12 wherein said mobility degrading species

comprises oxygen.

17.  The method of claim 12 wherein said mobility degrading species

comprises germaniuim.,
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t he sem conductor, a dielectric deposited in the trench and a planarized

top surface substantially co-pl anar vmth 1 atop s surface of the
seni conduct or substrate; and an i mpl ant, said

i npl ant formed bel ow said shallow trench isolation um“nm“nﬁ ‘ﬂ ructure
in said sem conductor substrate such that a mgj OI’IH“

is directly under said shallow trench isolation stréctlreé sald i npl ant
reducing the mobility of carriers in said d#bstrate beneat h sai d shal | ow
trench isolation structure, wherein said inplant conprises both n-type and

p- - _H?e species inplanted into an area under the shallow
trench isol ati&%n e method of clairg tl2 vdrerpiresasdimpbilitydestadéng spstignt results in

| ow net dopant profile, chau%e in the area under the shall ow
trench isol ation sTOPUEISH BIOgD. The isolation structure of claim 1
wherein said inplant conprises indiumand antinony. 12. The isol ation
structure of claim@8 wherein said indium and anti nony i nplant conprises a
nearly electrically neutral conbination. The isolation structure of

claim 1 whergjn id i t, conprises bo hor us The
i sol ation striuctur @B ﬁ?lfﬁnagéf‘fhﬁfeﬁl? ‘H&B‘Empk?g?ﬁﬁpgp?%%‘ﬁﬁor us conprises
a nearly electri Caéo%rﬁ@é’fnﬁﬁlm G Ry On.-

-

20.  The method of claim 12 wherein said mobility degrading species

comprises boron and phosphorus.
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