METHOD AND APPARATUS FOR A STEPPED- DRI FT MOSFET FI ELD
OF THE | NVENTI ON [ 0001] The present invention
w@esenedoly rel ates to sem conductor devi ces anPiCT/IB2087/061843

particularly, to metal-oxide sem conductor field

effect transistors (MOSFETs) having drift regions.

BACKGROUND OF THE | NVENTI ON [ 0002] Two of the primary

characteristics of a power netal -oxide sem conduct or

field effect transistor (MOSFET) are its breakdown

vol tage and on-resistance. It is typically desirable

to deiImOD ANBFEPPWRATES FORNA SEEPPEDIDRIFEMAOSHET

vol tage such that it can w thstand hi gh voltage

transients and operate within a greater safe operating

area (SOA). At the same tinme, it is also desirable to

desi gn the MOSFET such that it has a | ow

on-resi stance, becpyse OF-TIgsiIS/ANCGOREr unit area

directly inpacts die size and cost. Unfortunately,

there is a fundanental trade-off between breakdown
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i ncorporate an ac

regior8i nce the gate oxi de of such deV|ces does not
experience high stress. The on-resistance of these
| ow vol tage active drift structures IS falrly | ow.
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greater than about 15 V), on the other hand, often
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[0003] Low voltage MOSFETS (e.g., those with voltages of less than approximately 15 V)
commonly incorporate an active drift region since the gate oxide of such devices does not
experience high stress. The on-resistance of these low-voltage active drift structures is fairly
low. High voltage MOSFETs (e.g., those with voltages of greater than about 15 V), on the other
hand, often incorporate a field drift region (e.g., a shallow trench isolation, or “STI”’) in order to
reduce gate stress. The on-resistance of such structures is increased as there surface conduction

(a low resistance path) is effectively removed.

[0004] Accordingly, there is a need for MOSFET structure that is capable of better optimizing
the trade-off between breakdown voltage and on-resistance per unit area. Furthermore, other
desirable features and characteristics of the present invention will become apparent from the
subsequent detailed description and the appended claims, taken in conjunction with the

accompanying drawings and the foregoing technical field and background.



subsequent detail ed description and the appended

clains, taken in conjunction with the acconpanying
waele@nilosys0 and t he foregoing technical field anBCT/US2007/061843

background. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005]

The present invention will hereinafter be described in

conj unction mﬁth the follow ng draw ng figures,

mere ke g AR N (500

sem conduct or device structure in accordance with one
[0005E mabd ipr@eit; inf &MdA] willl Kareidaftcd ba des@iiRd 9@ ebnjanélon with the following
overview of a sem conductor device in accordance with
drawing,figures prhigrdn bke Bamaiidenpigdirg clomants, and s g
cross-sectional overview of a sem conductor device in
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Is a cross-sectional overview of a sem conduct or
with ogegimbedimengiccor dance wi t h anot her enbodi nent. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [0010] The fol | ow ng

[0007]d %ﬁ%t 5 ‘Iljsnéj grf?gr Iaé) %18neﬂ olxﬁe]iwet &Y e% %ﬁ%ﬁ:gﬁ% tc}érr nH:n elln accor(?ance with an

altern@PPhb6diican and uses of the invention. Furthernore,
there isS no intention to be bound by any expressed or
|ied theory presented in the preceding technica
(0008} | @ﬂ@ 3 ackgeBosationst overaieo Pl gvicRECadrePT device in accordance with

amnhgﬁﬁﬁﬁhﬂﬁ&ﬁ ndconventional terms and processes relating
sem conduct or processing are known to those skilled

|n the art, and are therefore not discussed in detai
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thnet oxi de- sem conductor field effect transistor
ano ?ﬁ@%@éﬁ?mtn accordance with the present invention
i ncorporates a stepped drift region including a

shal | ow t r enpRTANSED WESCIRPTION OF TeMEN BPREFORY t he
gate and mhlch extends a portion of the distance to a

ain region , about 50%to 7596of t he di stance
[0010} r a]ljtp teldovang dlegulteﬁ deseripfipn #Se@ie@lﬁ) cxqRplpry 1g nature and is not intended

to limit the invention or the application and uses of the invention. Furthermore, there is no
intention to be bound by any expressed or implied theory presented in the preceding technical
field, background, or the following detailed description. Conventional terms and processes
relating to semiconductor processing are known to those skilled in the art, and are therefore not

discussed in detail herein.

[0011] In general, a power metal-oxide-semiconductor field effect transistor (MOSFET) in
accordance with the present invention incorporates a stepped drift region including a shallow
trench insulator partially overlapped by the gate and which extends a portion of the distance to a
drain region (e.g., about 50% to 75% of the distance from the STI to the drain region), while a
silicide block extends from and partially overlaps the STI and drain regions. In this way, both
active drift and field drift structures are implemented to improve the trade-off between

breakdown voltage vs. on-resistance trade-off.



sui ci de bl ock extends fromand partially overlaps the

STl and drain regions. In this way, both active drift
wa@pa7fidsha drift structures are inplenmented toPCPRIWOT061843

the trade-off between breakdown vol tage vs.

on-resi stance trade-off.[0012] Referring to the

cross-sectional overviewof FIG 1, a
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region1 @84. The NNbRHEd Q@ek aper inl @ ilfistriedi dhbbrfimedtesbrves as an optional

enbodi ment serves as an optional independent terminal.
lndependant termninglh &hatds,svhienaiugtalo gaudictrr i ﬁ)rfn@d gen NBdni (B drain 122,

the dcj g kBt Bt B8 pe G HREEER ARSI AT B Riss. {001

A shallow trench insulator (STI) 112 i s forrred
[0013parA 'slalllbw thstioR aiidul @t (S TLLH 2siy cfhrrﬁdaiqiarﬁletllyeb@nemﬁ%aai 1 14 such that it
a portion_of the distance to drain 122.
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MOSFET 100 then generally extends from edge 113 of STI
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edge HIS$oAER fzzqabﬁd@@aslaals@afnc§m) Kb%hb@nesmﬁ‘lﬂ-219xt@ﬁds$r150rtlon of the
112 (denoted as a distance d\ ) . Thus, HVN regi on 108

distanes fiopi ¢dgeal I3safepll ble?oweftdgy 3 8takeeld H@g@gnqti@ agAdlistarce d1). Thus,
HVN [feg(i-) ﬂ 8%3'&1@1 abJst% ’eg eceiry 'vQJQene &6&5136 41 fﬂ the

t\ween and

[0015] During biased operation, the field in the vicinity of gate 114 and between gate 114 and
drain 122 gradually increases. The stepped drift geometry described above helps to reduce the
electrostatic potential in the drift region by providing the benefits of both active drift and field
drift solutions, allowing an optimized trade-off between breakdown voltage and on-resistance

per unit area.

[0016] Note that while FIG. 1 (and the subsequent figures) depict an exemplary cross-section,
and that certain terms such as width, depth, height, and the like are used herein, these figures

are not intended to limit the present invention to linear or rectilinear geometries.



drain 122 gradually increases. The stepped drift
geonetry descri bed above hel ps to reduce the
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providing the benefits of both active drift and field
drift solutions, allowing an optim zed trade-off
bet ween br eakdown voItage and on- resistance per unit
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hereinexanpl e, STI has a width that is approximately 50%to
5@6of the drift region (i.e., 0.5 > > 0.75). In one
ment, for exanple, the depth of STI 112 is
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¢an
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contact to gate 114 But o e presence of suicid
It willbboepprdddcdvierwdvhe thdthbe \sneppedeohmﬁbs@omoéd& pleSdﬂVvaentlon may be

regi on 108, a.l aye conductiyve suicjde would form
emplog Py dbvisgs raf o BF ey SR CoMBRnE vt he sut ol de

conductors are forned, effectively shorting out that

[0019E0Hﬁ it i1Qfstrbid@ SbodiméRHheRn it FMG.| 1, HecidPBIRE Bl4egktends to and
owever, that the stepped drift reglon of the present

overlapp fhentifio Ayt BE thentopuigedf Bafe dddi Eewlltieatppersiatest however, that the
1nvent‘i:30r1q3 sH6t 3 1%11%8 an%ntﬂﬁl stllqcﬁe gfégk 4hg %‘i:"ay have a variety of shapes and sizes.

Referring to FIG. 2, for example, silicide 124 may be formed such that it does not extend

entirely to gate 114, and merely covers the otherwise exposed surface of HVN region 108.

[0020] While FIG. 1 depicts a specific laterally-diffused MOSFET configuration useful in
explaining the present invention, it will be appreciated that the stepped drift region described

herein may be applied to any suitable MOSFET structure now known or later developed.

[0021] As shown in FIG. 3, for example, an N+ source 118 and adjacent P+ region 120 are
formed in PHV region 110, while N+ drain 122 is formed in an extended N region (Ney) 302
which itself is formed on P substrate 304. STI region 112, which is partially overlapped by gate
114, extends a portion of the way to N+ drain 122, and the surface of Ney 302 between STI 112

4



[0019] In the illustrated enbodi nent shown in FIG 1,
sui ci de block 124 extends to and overlaps the side and
w@aoy/1ede1d he topsi de of gate 114. It will be PCT/US2007/061843

appreci ated, however, that the invention is not so

limted, and that suicide block 124 may have a variety

of shapes and Si zes Referring to FIG 2, for exanpl e
rrred

and d%lm ?%ij 5 ysutl Sblé’ é%% e(i‘[fgr Y4 ngh?}éCh t aIOZV eﬁg (f ﬁ%rlbgﬁtagpw mn connectlon

with FA&POSKEv S, sRed OBlobR/N4 ﬁﬁ?f Qﬁteﬂl@%@ alﬁ(DQQ&]apW\pdrﬁoerﬁhe]topmde of
depicts a specific laterally-diffused MOSFET

gate 1¢bnfi guration useful in explaining the present
invention, it will be appreciated that the stepped

[0022]3 r '11f1 ggt;' %ﬁ%ﬁ%@ﬁ&ﬁﬂéﬂ? dpH6h Gh @I(E'aﬂé the c@RT&lcﬁﬁgl %e?@y the respective

structure now
regiond eaveete@p[eeti. NI@@2bitichkriyheRr sonrcEir€gioB12 end adjarept B+ ragion 410 are

provich i 3 NE ﬁggig%fm%dﬂg?’c e(? éllngﬁﬁrlg Lon eg V\flg]pﬁg&Pfrgélgﬁ%% nNVH 408

and H&ML @0%3' e fIrhePofn {NaXEtomptdn h103,sebf epitaxi er%@' 408 and a P
P substrate 304. STl region 112, which is partial

substr@t&eélﬁ)[Za@p duicippedyat @nmg_atlonemﬂeﬁ@sprwlwqmbmhments £ S/”\Eiyeglon 112 if
t0 . i 122 thes rf ace of, Next bet wee )

fo“ne%ﬁlg\hqri%ﬁ d‘ﬂ) I “&?ﬁg 1§ Barélﬁ'u X %ﬁirGPB?do‘?Ye%ﬁt%g%?zn‘ge’“en‘ﬁ a portion of

the disticeitsle-+hiras 41424 silidsdedesdkr 12266 fhRd @nithe S@MRE6E HVP 406 between
with FIG 1, however, suicide block 124 may extend to

and pagfielyowvsrlaaping SEhi 12 and Bt deaied topsi de of gate 114.
[0022] In yet anot her enbodi nrent, shown in FIG 4, the

[0023f°ﬂ9°s‘t#g¥ﬂuk% IOR&S 0 CF Elerﬁ%‘?%@f‘a{ﬁnéa‘?&f g n%ﬁ)ﬁ 9f ways using

artlc + source region
conveaﬂnndlahdq:ramemducm pregisang deibﬁmqnes lprowti dhettie iart. Butidvinore, the order in
ion 408, while P+ drain 414 is formed within HVP
whichy (56 VgOWOBY TP ABBStUige RS AT G EEPIHh T WoagRocess flow

conside PR SEORrdNBL (102l cide Floc RiykAX2Alvill 8Y QEpdtidd aﬁ&dfoﬁnﬁlon of STI
substrate 40 As di scussed’in connecti on W th

112 apd befooyforenbad premgt sijicidn cSﬂ'dluqtcargl SR WP2isi thrriget piecor to formation of

i, thi n HV/P 406 ti.all d
gate 11418 Soy Gredoas Hibuba okt e Bitniniah ol SRR IS BETHEI0Y. P region
104, HVRI 108 284V 1A0SM dCthe 8tHRE Sielctirddstowr iQrHTES. 02 &8 Rnown in the art, and
surface of HVP 406 between and parti al I(f’/t@overl appi ng@pant lovels

need ¥ pe feserigad hereing Fafthermpag, if 9obl) umsestead thet the spccsfin
dleleCJ[I‘IC- J[%nc%esses anrHaleRl%lO a erpltl?sahl%gl ‘t|>en sealecqg(iﬂ%oe racﬁlevel\@{e desired device

characterlstlcs

[0024] In summary, what has been described is a metal-oxide semiconductor field effect
transistor (MOSFET) comprising a drain region having a first conductivity type; a source region
having the first conductivity type; a gate provided between the drain region and the source
region; and a shallow-trench insulator (STI) region partially overlapped by the gate and

extending partially to the drain region.

[0025] In one embodiment, the MOSFET further comprises a silicide block layer extending
from the STI to the drain region. The silicide block may or may not extend to and contact the

gate.



conventional sem conductor processing techni ques known
in the art. Furthernore, the order in which the

WO 2007008810 ayers and structures are fabricated PEHUSBEDY061843
dependi ng upon process fl ow consi derations. Cenerally,
the suicide block layer 124 will be deposited after
formation of STI 112 and before fornation of any

10026 & 1§ B0 S EORHERC R, ST s 1Tt S1gb S0EF RaBd gk deparginghe first edee
and thalBeydd. edEbef ey $rait is%@paﬁﬁte&l@y al@lgtan - &PtheldiBin Bgio8YaA first edge,
104, HVN 108, PHV 110, and the other structures shown

whereim the st edzeiofthe dibniegion e ther first gdee aEdle AdT afseseparated by a
dlstan?egacr 'nﬁea%dqﬁé? tll dz&'ozrlg H?gsﬁgc{lltg Ia‘tédlft (:?:Me% leIIcl: ?Eflugtﬂgre&ﬁf)&cﬁ&ent, di/d; is

es eC| I'C
geathMQMBQSSEﬂl and dlffu5|on dept hs may be selected to
achieve the desired device characteristics. [0024] In

10027 TR CAbiGELGPPoRRBFT: Rt QMOST ARGkl 4 RERRERJY<T having the firs

conduGt‘?ﬂBf fyBé, ReheReifl R Ehrfeﬁ%ﬁ? iRV fég t@tHe' drsih r&gogluctivity
ype a source region havi ng first conductivity

a gate provi ded between the drain region and the
[002815 omLIii geothesginthediraend, the diean ogiontis &rotediime @tratccndt(cgmlayer having the
[ egi on art|aII verl a y the n endin
first con Pctl 1{) taHé{ ﬁ)rvgll% af gdg ant% CTIEGE%%IOIHH%Q ess “thar¥ a dopant

conceﬁtﬂd&ﬁﬁl dfltlliﬁ draﬁlheglh@ﬁFdE,Ta Iﬁlghivbﬁﬁgdltegﬂ@h) ses a suicide
bl ock | ayer extending fromthe STI to the drain
The sui ci de bl ock may not extend to and

0029} o%{i e e ﬁesterpﬁécﬁr% HEUCtTROBTC Hggonnection
with %r]]\gOSEETe&j&?ceaﬂgvdﬁ%%eﬁﬁﬂﬂ d5FRGGon WHEh4te ¢ ?pﬁ’fsésﬂa §RYRwW-trench

e second e SIl Is separate
insulathr 88 aegiGh pa,lgtlatlh @Vdﬂ&ppnd bgghogathasd axtbndisg aep@gmn of a distance to

wher.ein the fir e f the d re [ nd the. ... .
the drfincligtGort A S R0 SRR, Plyek B5iatife oy the 0 36 She Bippdiffusion. In
one cABEdiAHRdt, tthe STRtek@ndé A&3 tha hﬁpsfemh{my FBOUbS thel Bistahée B the drain
further enbodinent, di/d2 is greater than about 50.

dlfqu{omozvpnqtheraﬂ@t HEF e@ﬁbbogrn@tm thatl raepmmr@yu 7% wddbe distance to the
haV|n t he f

drain g#tr Plgn a cgo%iﬁ?cfe W 51 gy% Frn 18%% pl @ d51£181\(/1? :]?}eloc%?/egfeﬁds to and contacts

the gate€gi on.

[0030] A method for forming a metal-oxide semiconductor field-effect transistor (MOSFET)
in accordance with the present invention generally includes: forming a drain region having a
first conductivity type; forming a source region having the first conductivity type; forming a
shallow-trench insulator (STI) region between the drain region and the source region, wherein
the STI extends partially to the drain region; and forming a gate between the drain region and

the source region, wherein the gate partially overlaps the STI.

[0031] One embodiment further includes forming a silicide block layer extending from the

STI to the drain region. In another, the silicide block extends to and contacts the gate.

[0032] In accordance with one embodiment, the STI is formed such that it has a first edge and

a second edge separated by a distance d;; and the drain region is formed such that it has a first
6



[0028] In another enbodinment, the drain regionis

formed in a sem conductor |ayer having the first
weoenduaelsivi ty type and havi ng a dopant concentPEL/US2007/061843

that is | ess than a dopant concentration of the drain

region (i.e., a high-voltage region). [0029] In

accordance with one enbodi ment, a stepped drift

edge, Sef;i{?y ﬁeé(y roglrtgr rfﬁjr g Sol? onngﬁ%t)% a w‘é&gg% glgﬁl g%\/riaﬁoe di/d; is less
than ab&@l0l M1t 6en&hbddisshtathefratiSdlq, 15 8RR tlﬁﬁfabb@d d.50.

overlapped by the gate and extending a portion of a
stance to the drain diffusjon; and a suicide block

[0033] a% an addisinen! gniadinentnbe srgthed inchidley feprngia ouried bewer having the

e LRSS TR0 L, 05T 614 S0 05y ey 9 ruion. 1 s
embodiifeht)sthoraih megaoroishfermed mea Shiicenduetod$aygr batieg thehf@nst conductivity

oxi mat. el 50% of the .di st to the drain
type a&ﬁf Uigoh dop%t SORSSIHATIO it i, ?eé% aBih GERARE spncepiyation of the drain

1reg10nS Fhe FEE O RekvigxhpR Ry IR, ﬁﬁ@x@rﬁﬂ%aﬁ 1t$pd &iep- g%% [ 0030]
met hod for formng a metal -oxi de sem con tor
fleld ef f ect tranS|sthg§NCSFET) I n accordance with
[0034} hdt phewldnelsp nbentnpserigiehethal 1the | exehmpdiay : emb®¢m¢gt ar cxemplary
emvof 4, LE R0 SED, R Sho PLPUES A bbb, o
configu@dtishNef ehesSinadtiow fnr &13C Wal NsRitaEO thd Srtdoing gileﬁdiled description will
bet ween the drain region and the source region,
providgbpss pkilledoinsthe %&W@%d’sc?}’é’ﬁmea‘l Topdimaan e laxpéﬁmmtl@gutb% exemplary
ernbocﬂﬁl%n{ & &eﬂﬂ)lﬁy %ﬁb%dlkﬁ?én\%a’eﬂ shg@d% aﬂnﬁetrs H%‘at% oﬁ;@@n ¢s can be
source regron; wherein the ga y overlaps t the
made T lthe [Lﬁl@ﬂdl} afh errangaoakntexfite] drogrith s«nthbmtcliqdﬁmgf fromi mg saope of the

sui ci de, bl oc aye endi n fron1the to t
mven%qnae}sr?e?@g%ﬁ lﬁ*@l arppaw&ﬁﬁiqms PRGN Aok Bk TBRends ¢ o
and contacts the gate. [0032] In accordance with one
enbodi nent, the STI is formed such that it has a first
edge and a second edge separated by a distance (I 1;
and the drain region is forned such that it has a
firstedge, separated fromthe first edge of the STI by
a di stance d2, wherein the ratio di/d2 is |ess than
about 0.75. In one enbodinent, the ratio di/d2 is
greater than about 0.50. [0033] In an additiona
enbodi nent, the nethod includes formng a buried | ayer
havi ng the




first conductivity type, wherein the buried | ayer is
coupled to the drain region. In another enbodi nent,

W b@7dezmin region is formed in a sem conduct orPCEHYE2007/061843
having the first conductivity type and having a dopant
concentration that is Iess(ﬁggﬂgg dopant concentration
of the drain region. The fi nductivity type may
be, for exanple, N-type or P-type. [0034] It should

Whalisdailardappr eci ated that the exenplary enbodi nent or
exenpl ary enbodi nents are only exanples, and are not
intended to limt the s e,.applicabilit r ..

L corh Mgt APy B ConpleCtoR GaR e FTeet tragsigioy (Wﬁm@mwmﬁe
foregoing detailed description will provide those
Sk'a'dlrzﬁgrég"'oﬁﬁ‘aﬁzn?giﬁ%%&hcﬁcﬁ@iﬂ)’%bem road map for
i mpl ementi ng the exenplary erbodi ment or exenpl ary
enbodi ments. It shoul d be understood that various
changerse septorblavimgibe ffimstchedvctinigy hon; and ar r angenent  of
el ements without departing fromthe scope of the

| KSRl 0% BEbe PRERCT <o FRARRSR A SR oL,

1. A netal -oxide sem conductor field effect transistor

( MaSEHIOW- aemq:brihsdlatgr (S TYregian peeillyroviedepped by the gatt and

c.nductl pe; a.source region having the first
eX%B%ﬁ%Q@?@/ %ﬂ? N 1egifht e provi ded between the drain

region and the source region; and a shallowtrench

2. I ngYb AOSFEBEF alre 9! Rl?th@lacrotrﬁlﬁismg DVBREHEBREH 1R¥%r &R@ndlng from
gate and extending partially to the drain region.

the STgo NiESEET regiosl ai m 1, further conprising a suici de
bl ock Iayer extending fromthe STI to the drain

3. T e% ?FE'F%? 1%5 h&e ncth%1 Eﬂn{:ﬁe bmF e%eﬂfﬁ !%ﬁagﬁ%% the gate.

bloc nds and” Cont
of cIa|n11, mhereln. the STI has a first edge and a
4. sedhaM@SEET ofiblaineil nwhéreinf i r st edge and the second

the STI has a first edge and a second edge, wherein the first edge and the second
edge of the STI is separated by a distance d;;

the drain region has a first edge, wherein the first edge of the drain region and the

first edge of the STT are separated by a distance dy;
the ratio d,/d; is less than about 0.75.
5. The MOSFET of claim 4, wherein the ratio d;/d, is greater than about 0.50.

6. The MOSFET of claim 4, further comprising a buried layer having the first

conductivity type, wherein the buried layer is coupled to the drain region.

7. The MOSFET of claim 4, wherein the drain region is formed in a semiconductor
layer having the first conductivity type and having a dopant concentration that is less than a

dopant concentration of the drain region.



edge of the STI is separated by a distance (11; the

drain region has a first edge, wherein the first edge
wo@Roovhesedr ai n regi on and the first edge of thePEUSENE061843

separated by a distance d2; the ratio di/d2 is |ess

S 1 o e i e L% Wbl BUGH T st o

drai@HiffisRinMing a ghttf, L@ KtepREUrifS btAgtae RombAsng:ayer havi ng
the first conductivity type, wherein the buried | ayer

is COUﬁ%?d to the drain region. 7. The MOSFET of cl aim
4, aphdtosT-HerdangiHaton(S1d yregion rartadlyrygrippped by the gate and

exteﬁcﬁg'k %%Bﬂib%to% dJi&é(x?cre O il didd. St conductivity type
an

ving a dopant concentration’that is less than a
dopant concentration of the drain region.8. A stepped
dr iafstlicgterhhotkulnpgerfeatendsig fraom derfidas iterdramtdaffasidOSFET
device having a drain diffusion and a gate, said

st ed drjft. structure cogprising: hal | trench
o. 7 JHPSEap et S SheB i T 0e SRRt e
approRintuit@nd sexdfandiR@née 8ant HAM &ffugiod] st ance to the

drain diffusion; a suicide block |ayer extending from

the STI to the drain diffusion. 9. The stepped drift
10. st dihe sigpredudrife ptayctyrg of glabn 8; whems thy PTEgxtensLreategrdhan

' ] % di S to the drai
oo A AP BRI Gn R AR RSERTIC Wre of claimo

wherein the STl extends greater than approximtely 50%
11. of Thhetegpast drifc etrtourt o€ cldmaOnwhierkinube sihicidd blocklestends to and
stepped drift structure of claim9, wherein the
Cmﬁ%ﬁ?@ﬁd@“block extends to and contacts the gate. 12. A

met hod for form ng a netal - oxi de sem conduct or

12. i & fe@bfl €6t folrhmB S BétRILo-(MORnEdon efoP FiRiL Tt frMswtard a
drain region having a first conductivity type;
(MOSFET) comprising:

forming a drain region having a first conductivity type;
forming a source region having the first conductivity type;

forming a shallow-trench insulator (STI) region between the drain region and the

source region, wherein the STI extends partially to the drain region. and

forming a gate between the drain region and the source region, wherein the gate

partially overlaps the STIL.

13. The method of claim 12, further comprising forming a silicide block layer extending

from the STI to the drain region.

14. The method of claim 13, wherein forming the silicide block includes forming a

silicide block that extends to and contacts the gate.
15. The method of claim 12, wherein:

the STT is formed such that it has a first edge and a second edge separated by a

distance di;



form ng a source region having the first conductivity

type; formng a shallowtrench insulator (STI) region
whedraedsld he drain regi on and the source regi OPCT/US2007/061843

wherein the STl extends partially to the drain region

and form ng a.gate the n
ol PegRoRiHRBrERINIRE 13 e 3 PebrFo BsBMoa, B8 iy cose
ofthS@TI 3 d&blﬁecer@tm&el@fth@faabrml/h;ls [Ed4rthiedbowo0psi si ng
forn1ng a suicide bl ock | ayer extending fromthe STI
to the drain region. 14, The method of claim 13,
16. whdhe methagkafickamt e whgics) e rifiobihithatcagr than abetig ta

sui cide block that extends to and contacts the gate.

17. 151pd ﬂﬁﬁtm 212C hiHHT M\A‘ﬁ—‘% i Hlayed hhBhIBE first
sucﬁ %% it %gs a b?#st&%g%ela g’anlecong g@e e
condzepaitatypd, wieraindhsbamcdayhr ;i ¢veiptbdad ther drginongios. f or med

such that it has a first edge, separated fromthe

first e the STl b i stance d erein th
18. ¢ 0BG s clpoas e B gt ik £ famieiih & lptedGaugor ler
haviﬁ #HeMirdBoondhi@lvelytypdndriaking ddpdet dohc&it@abe that RaBss than a
out 0.50. 17. T%e nmet hod of claim 12, further
dOP%@ﬁ@WﬁQVﬁ@“Wﬁﬁh@ﬁ@ﬂwfgwﬁled | ayer having the first
conductivity type, wherein the buried layer is coupled
to | BN I:
19 v\,hg?1 g%h(a{ dt Eag&nﬁf ghg%hn tl-flg ﬁ%&h@@gt&ﬁ%@ grlnmgg)tﬁ uct or
| ayer haV|ng t he flrst conductivity type and having a
20. dofhatmetioniodiaiat i2owhtieat the Sirdtessduchiany &ypdapBype.
concentration of the drain region. 19. The net hod of
claim 12, wherein the first conductivity type is
N-type. 20. The nethod of claim 12, wherein the first
conductivity type is P-type.
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