SEM CONDUCTCOR DEVI CE AND FABRI CATI ON METHOD TECHNI CAL
FI ELD The present invention relates generally to

sem conductor transistors, and nore particularly to a
nmet hod and apparatus for transistor dopi ng. BACKGROUND
ART At the present tinme, electronic products are used
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Integrated circuits are used in everythlng from
airplanes and televisions to wistwatches. |ntegrated
circuits are nmade in and on silicon wafers by
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conmponent is the sergcordGOKptARMSI stor. The nost
common and |nportant sem conduct or technology

ent ase .
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transistor. The principal elenments of a
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ate dielectrics, over the_siljicon_ substrate.
to prodycpiadished seniRnEUGH Bafeh %@C@é@l%ﬁcdﬁ%wﬁaﬂw@n %fswas hundreds

to tenﬁ%ﬁﬁﬂsﬁn(&l E&E#%te@%@ﬁglt 2 hb\%:fg{rﬁoﬁﬂ RANGEVE- thcﬂk@ﬁ(@; of dollars.
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si des pol ysilicon gate al deposition of

based adotidoindnebr dopiags tao chwplmmoraey hmawll byide depecbndagpo§CMOS™)
of the shall ow source/drain ("S/D'), which are called

transisiQfeen 5/ D'. To conplete the transistor, a silicon
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becom%ocr(])tnggétisv'e. These lightly doped regions of the silicon substrate are referred to as
“shallow source/drain”, which are separated by a channel region beneath the polysilicon gate.
A curved silicon oxide or silicon nitride spacer, referred to as a “sidewall spacer”, on the
sides of the polysilicon gate allows deposition of additional doping to form more heavily
doped regions of the shallow source/drain (*S/D”), which are called “decp S/D”.

To complete the transistor, a silicon oxide dielectric layer is deposited to cover the

polysilicon gate, the curved spacer, and the silicon substrate. To provide electrical




To conplete the integrated circuits, the contacts are

connected to additional levels of wiring in

additional levels of dielectric material to the

outside of the dielectric material. As electronic.
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formed in tHe second region. A second region gate is
those flolleveid thmart.ne second regi on gate dielectric. A second
region source/drain is formed in the second region. A
sacrificial layer is fornmed over the sacrificial first
gate, the double diffused source/drain, the first
regi on, and t h®ISEtORYRIegI'oIE INEESHAON i cial first
gate is exposed. A gate space is formed by renoving
thige gRedehf iigvatiohl pobidgat & mAhbdr sid rapgiansgatre manufacturing a
dielectric is fornmed in the gate space. A first
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acconpanyi ng draw ngs. 2 BRI EF DESCRI PTI ON THE
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gate s{aancteei rgrtn?eccji e?no‘(z?lllgt 2 sacrn!immf f rs% gz?tge A "fRe regmn gate dielectric is
formed in the gate space. A first region gate is formed on the first region gate dielectric. The
sacrificial layer is removed.

Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages will become apparent to those skilled in the art
from a reading of the following detailed description when taken with reference to the

accompanying drawings.




device in an internedi ate stage of manufacture in

accordance with an enbodi nent of the present

invention; FIG 2 is the structure of FIG | after

further processing and the addition of a double

di f fused soldRdEFdYESCRIPRIIGN QFilsH PE AV INGEure of FI G

2 after further processing and addition of a | ow
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manufacturing a sem conductor device In~ accordance
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drlgic biie 8w shiuchiouef Flkk Seafiop doitfar pravessaid and remowalddrthe gucrificial
. avoi d obscuring .tk r.esent. i nvention, sone
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The term "horizontal” as used herein is defined as a

pl ane parallel to the conventional plane or surface

of the substrate or wafer, regardless of its

ori ent atBEsT MKhBE FEYRITTARR Y INGIUT TEIEENSY ENTEON
direction perpendicular to the horizontal as just

SO B A M 7 SO s
understdndimgy 81 theownerettjorandiowever, it will be apparent that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits and process steps are not disclosed in detail.

Likewise, the drawings showing embodiments of the device are semi-diagrammatic
and not to scale and, particularly, some of the dimensions are for the clarity of presentation
and are shown exaggerated in the FIGs. The same numbers are used in all the drawing FIGs.
to relate to the same elements.

The term “horizontal” as used herein is defined as a plane parallel to the conventional

plane or surface of the substrate or wafer, regardless of its orientation. The term “vertical”

refers to a direction perpendicular to the horizontal as just defined. Terms, such as “on”,




"under", are defined with respect to the horizontal
pl ane. The term "processing" as used herein includes
deposition of nmaterial or photoresist, patterning,
exposure, devel opnent, etching, cleaning, and/or
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relativalfyttin (§a0E Apat2seo ki) ragd theéfefer ¢aﬂgotﬂﬂw:kt PDE @pldnt species at 100 to
therein is shown a cross sectional view of an
1000 KoY gpgray g eV Y caHEes8 device 100 in an

' ‘géteirfgﬁ% Hr&oish ?ﬁgdtgﬂg%r%t—iﬁﬁﬁoﬁégsﬁc Clqué Wedilles require
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higher tB&mabbudgenatddni-al 056UL fordd) teid0i momntds) Sir' j!)mcnoh asiv&iih.s However,
iele tr| of, a terial such as

Lv ORIPR deivet empbie g mes ot el RO Epati e o

| RN Rt REE 14 \EIEMPS 188N G& sh&Gh ANerb@Os@NnA iy of an integrated
HV/LV transistor device 100 in an intermediate stage of manufacture in accordance with an
embodiment of the present invention. A substrate 102, of a material such as silicon (“Si”),
has STIs 104, filled with a dielectric of a material such as silicon dioxide (*Si0,”).

Between the STIs 104 are a low voltage LV CMOS device region 106 and a HV
CMOS device region 108 in an intermediate stage of manufacture. The LV CMOS device




CMOS device region 108 in an internedi ate stage of

manuf acture. The LV CMOS device 4 region 106 is used

for devices such as high density SRAM The HV CMOS

device region 108 is used for devices such as liquid
regionClOysit akeddfs pleaiced $haBDS) hidh ideeviy ShdMpobee HAAgeRRRYice region

circuits. On to of the s gstrate 2 nd the STls 104
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therein is shown the structure of FIG | after further

the H‘b C06@8 slevige rephen 83 rTlid wiaficipMyagate 112marmdres vertgrlly 04 pm to
(2p allow a high energy inmplant 202 of the HV CMOS device
“HMegi on 108. The high energy inplant 202, followed by a

t ReeARls ndk i EFIQ, 2 f BicFlin BPREowA4the To@cldRDef 24Q4. ar after further

sel f - allgned to the sacrificial ate 112. Due to

processive. ngisestiisid kY igtepbidendor matkel Mhiliky AHLGH caeribfimpkent 202 of
the H§86MCI% 86\?}06 ge%tlor} }65- e mgﬁ“ ?%gp%%%&m%Parﬁi oravcﬁl\%)ha thermal

hanne he energy of°
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requi rement of |ong diffusion thermal cycles
alenf & dheibEgher bIBLuPY $rons thesthigkn mﬁ%@f ﬂS‘e\%ﬁ* dicial gate 112
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1on O evi Ce egl on 1
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Because th ate of the LV .CMOS device on, 106
to aclygye ?“’be&l})gﬂ‘BFH@’éls i RIS §%ﬁ‘@lyplpl;&§%én‘t”“?(§1? aﬁar art are

ved‘L%F&e(Uohl:{)@etfbﬁerq ﬁi@”@&xﬁ)é hevigat&ionf™ @(Pw F}QE@ ﬁ dlgl%g implant

structures and inplants have not yet been
202 artdhbe lﬂﬁ&tlﬁtvmi deva. ce region 106, the hi gh ther mal

oG Megibnofths ISR oehy 19 i heos: b aamed the

high eh&%ﬂ/ %ﬂf)l%ﬂt 27,62' sHhdNESHI R daln dag{a%g%’: phefile of the DDD
hi gh vol tage capability.” Referring now to FI G

3Alst3he¢ceuw fhe IsHowncturms antlriogplante hofe witGet Reaf faemed on the LV

MO i loeioRT 987 HRleh Gt TRk A% i T skl pDIF 0o the v
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processing of removing the mask 114 (FIG. 2) and the sacrificial d1elcctnc layer 110 (FIG.
2), growing a LV gate dielectric 306, depositing a gate electrode poly-silicon layer (not
shown) which after photolithographic processing forms a LV gate 302 in the LV CMOS
device region 106. The LV gate 302 is thinner than the HV gate 506 (FIG. 5). Lightly doped
source/drains (“LDDs™) 304 are formed in the LV CMOS device region 106 using standard
implant procedures (not shown).

An etch removes the sacrificial dielectric layer 110 (FIG. 2) leaving a sacrificial HV

gate dielectric 308. A first liner 310 of a dielectric layer, such as tetraethyl orthosilicate




source/drains ("LDDs") 304 are forned in the LV CMOS

devi ce region 106 using standard inplant procedures

(not shown). An etch renoves the sacrificial

dielectric layer I 10 (FIG 2) leaving a sacrificial
(“TEQV), igabienddi @le@chd bacrBRBl LAV fgatest | A, i Aesec3dd linbr Al 1 of 1 dielectric
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s&@fﬁnfngcn@w VFlgat & thepein Refsbpwi rt@e rivwctuee PE 1G5 4 after further

proccs&né leélg s%calfs otﬂgfl\/t gtr%l 1?1:;2 g(fv uﬁ%}_’\}h %cnf%iaiﬁ\fa:’gé%rdﬁlgct h%S (FIG.

4), an$ @@ fifst Ghal 3 1at @) dﬂeedeﬁl@K/Ed By %ﬁ&spﬂhﬁh@amd@m aaﬁyiltlrbf!@ouc acid
first liner 3 10 (FIG 4) are renoved by phosphoric

dip. Tﬁé$@é§ﬁép%ﬁﬁvaﬁ%ﬁﬂﬁﬁﬁlc aC|d dip. Thus a gate space
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I n one amomnem t he QMe dielectri

4 i ,
gate HepeiEg, Oﬁoss BxmAp AT %I@n@’é°§<116$se§’teé§3‘ tﬁah'4§@&A. During
formatS | bﬂ?l b a L4 QBAE shAs &é"tv%cg@tcﬁll qjda)gt gfﬁt ru'lcpthé%lesi?%&‘? layer 312

sacri ayer 314 an res ayer
protecpthetBlds 10h.e T8, sdit@ 4otk indh(’s/ 81 'Isf drdmmataivomled nthetdeby solving the

probieReflgo i YRR b N ey rEes! BRBE by arvors. The

gﬂ‘i@ AP8%Re 302id Bidd wiied éNutd?) b@p@l%lﬁccqp&elqetai such as aluminum,
% |con or metal, such as aluminum and forns a

and foHVs gaﬁ\é 2BEE06A ACKIMP $s pafdioeded tmsachiécishbuyef 3 lcd &dwn to the HV
e d g%g 4 down to the HV gate dielectric 504.
gaC CREFBIYi'™Mg now to FIG 6, therein is shown the

SREMGI BowftoFF&. B, Bck@h i§ WhbRBthe RERERSSIONEIGATS after further
i sotropic etch renoves the sacrificial | ayer 314 éFIG

processynganﬁn tlmm@m@tgbdemw@ Basaetiicitelapnr Hit &6 &) aat rthe exposed
regiong LR RN ElfRd® Rh o EelalPbPupdly 4% B L BfRopic ean
then etdhbs tHeQrBipagerdaldd BRATEG. ﬁpﬂltﬁrf@ﬁﬂﬂ;gtdWEVLéﬁacer 602 around the LV
gate 302.

Referring now to FIG. 7, therein is shown the structure of FIG. 6 after further
processing. Standard back end of line processes are used to form the remaining structures,
such as LV source/drains 702 and HV source/drains 704, to complete the integrated HV/LV
transistor device 100.

Referring now to FIG. 8, therein is shown a flow chart of a method 800 for

manufacturing a semiconductor device in accordance with the present invention. The method




gate 302. Referring nowto FIG 7, therein is shown
the structure of FIG 6 after further processing.
St andard back end of |ine processes are used to form
the remaining structures, such as LV source/drains
800 111€Iihﬁesamdwfdvhg§muut&sﬁn@rl&wa&a 7 Odst rtpoc antphebcﬂmtlheglon in a block 802;

fonnmltggcg ol r ?ﬁkﬂl\ﬁ/gh\; Ijt Eaﬁiﬁ%ﬁgéﬁ?}g%ﬂ?%{b&) ?t f(gglfuggr %cé{;%%@am in the

first rs% noc'f bio@i@@@'@ %EHIH&;QQSC%OE%?FQg%nQZH&HQ[CC%ViﬂCtﬁG 's&ond region in a
ccordance with the present 1'nventi on. The net

block 808 tpnmlngd@sccmda‘mmmgttfams uhwccatdere}g@wmg? chelfeptn s:tm a block 810;

on apnd a second reg n a bJ ock 802; i .
formirgor R ] S50 FOCRGALET] R PhryRsfBehiod P Brackmine o
sacx1ﬁ§19141ayfeprd%1nﬂles@é&'ﬁl‘i}'@{a@rﬁbtﬂ ghtt] tHeh@oublld [iSfude@ HoRdlee/draid, the first

806; formng a second region gate dielectric i |
regiont mei @e@mdn@ﬁn@m 4 plogk 8 b‘l,@ékossl&sthefsmrrﬁ%@ fystsgaoind block 816;
formu}% % S%at eb}g ?‘e&?ﬁné%ﬁg Qéjcr{f%%xl %Stg%lttg ng Iaenlg §1§ fox ml%g a first

odricer
regiont di€e &%Fz:@ﬂﬁ ihegd @de kfhcd il la(bﬂt‘d’ckm fdrenmg Agird region gate on the first
sacrificial |ayer over the sacrificial flrst gate t he
regiongsirhdieledritfiy g bpck $4e carddeaoninettesacrifisial layaigngrplo
t
S5 T DebF G Aol b GO MErHRg and appogarus of
the prSﬂéﬁCﬁwaﬂlﬁfm)MBlm@mbbnmm andiHeraofate ﬁxhl{lﬁ)twngatcbuzhzrmﬂable so lutions,
irst region gate diele %rlc

capabuhﬁés g‘&f‘ émaﬁsléze@ adﬁalﬁa%ﬁSofeR ”é%@a*“?éofrhﬁﬂ?ﬁgmgacﬂilﬁ r&é'g\f%ﬁ%ge DDD
transi %e;v \Q%Jif&%éttran 1§Q)lr§)'?mg FH {: gt Frfe r@su"l’t 1@ Eﬁ%csses and
removi'ng the sacri |C|a In a
config@2diond lm&satra:ghtfhmrdh%nmdh@ebumc&nbltch&ﬁ hilgkly versatilc and effective,

n1conduator eV|03?netho and .appar at us, of

se
can bﬁow@gl«smen VO EFaBHNE 1ﬁf~§htef3m%9&*%*n@wac ﬁlétiseiuwoﬁﬂ&pa“bie with

conve ﬂPMIﬁtﬁgtuHHQ}ﬂﬁ‘)'cL}@@i srRbMi S, capabilities, and
unctional advantages for integrating the nanufacture

oWhilicghe irokttagehapbRen tiesgribed inorosjwictipn tolly asgetidigeest mode, it is

o be SRR3R A iy DfectENes chpRrighi Gt i bR e R Sbarent 1o

those MHH&UE{ ireakes 1idhk okDe yYRrealdy @sandionl f Redordifigly, RaN iMended to
i npl ement ed by adapting known technol ogies, and are

embrag alé sfiely algmm@mnmuféca\?wm ang gpvations oriadh faHnuithie thersopgg of the
nccB] 585 A0 MBI RARE e DU B P ol UGS 59 RL Bompunying
drawinBdee to He ih&r plbt@d hean ﬂﬁ@fr&tim&nbﬁihlﬁﬁﬂg s@lsker nati ves,
nodi fi cations, and variations will be apparent to
those skilled in the art in |ight of the aforegoing
description. Accordingly, it is intended to enbrace
all such alternatives, nodifications, and variations
which fall within the scope of the included clains.
Al matters hithertofore set forth herein or shown in
t he acconpanying drawings are to be interpreted in an
illustrative and non-limting sense.




7 THE I NVENTION CLAIMED IS: 1. A nethod for
manuf acturing a sem conduct or device, conprising:
provi ding a substrate having a first region and a
second region; formng a sacrificial first gate in the
THE INMENTIC@Y o IMBIDEY ng source/drain in the first
region; formng a second region gate dielectric in the
sbcondAnm@h@h&unﬁmnﬁmngﬁ@ ﬁ@ﬂﬁﬂﬂﬂﬂ@gﬁ@ﬂmgﬁt@npmmnme
seco d re 0 dielectric; ,formng a seco
rEgyieH éfé?tgﬁéwlﬂg? ”%*Hég‘%é%ﬂs?c@ﬁ? g‘?%w”f ‘or m ng a
SRGhIH! acga@hﬁ Yl QNETn hBeir§a6gibfi cial first gate, the
sour ce/ drai n, regi on, and the second
rkgnagqoexp@@mng1&héh§aegpﬁlcual furst gate; forming a
s ace the sagrificial first gate;
o el oA T st ©he gt e
Sﬂaﬁﬁm 4 RLAAN@gdnfdateSdn the @b@ﬂd@&%&l gkte Uhgeckiid; st region
gate dielectric;, and renovin e sacrificial | ayer.
2forming anschish egfoncﬁpaucﬁridralmet’r@usrqcceﬁ;f@gpmg t he

%grgliig glsgc.l"rnff Céglztayg‘a%\%{_ RE %a?ﬁd zzﬁat;tjstzg ﬂleo{ou{’{gzﬁdé'arlin, the first

conpr i g, Eﬁﬁﬁb@@xﬂdﬁqﬁ@i regi on source/draln in the
first region. 4. The nmethod of claiml wherein formng
%@mgéé@ﬁﬁmﬁﬁﬁﬂéhﬁ@b&ﬁ@e/draln forms a lightly doped

CRERAREERL el b FRo TR BBl b G s

f Qi rpor ﬁhad‘glcmsgatd dglicomicdatie g‘:hltcﬂipecé ric with a
t hi ckness of greater th A net hod for

n 400 A
iR s R Gl dRy %fﬂs%ioaé@tie@ée EHEAT si ng:
Hcgﬁhﬂt§@e§%§ §ﬁ&§@p having a hi gh vol tage device

regi on —and I'tage device region; formng

Si‘a' | ofpd ﬁ%&ﬁ&‘d | FoLAL %n%@l%gﬁ}@@[%@oaﬂg @505% i ﬂ? fl?étg'gate uses

Vol t age bevice regi on e W vol tage
planarlZ2@6:00f thk essriMghi daygacrificial dielectric Iayer on t he

substrate and the shallow trench isolations; formng

a3, sacrThé fleflodrdmimol Faarr g@ltnﬁnélﬂg Fhenisae ik ©hidh source/drain
dielectric layer in the high
in the first region.

4. The method of claim | wherein forming the second region source/drain forms

a lightly doped source/drain.

5. The method of claim 1 wherein forming the first region gate dielectric further

comprises forming the first region gate dielectric with a thickness of greater than 400 A.

6. A method for manufacturing a semiconductor device, comprising:

providing a substrate having a high voltage device region and a low voltage device
region;

forming shallow trench isolations between and around the high voltage device region
and the low voltage device region;

forming a sacrificial dielectric layer on the substrate and the shallow trench isolations;

forming a sacrificial high voltage gate on the sacrificial dielectric layer in the high
voltage device region;

forming double diffused source/drain in the high voltage device region;

8




vol t age device region; form ng double diffused

source/drain in the high voltage device region; 8

formng a | ow voltage gate on the sacrificial

dielectric layer in the | ow voltage device region;

f frmimga bvs acltdgkigoicain the gherifolid sigecdgat Biydi ial tee taw solbad device
a low voltage gate dielectric by renoving the

sacri fi%€f4r dielectric layer; forming lightly doped

S RIS/ QE@dtﬁﬁcEa‘P lﬁil‘levdlﬁﬁ’c ‘g@dctcﬁggctﬁg\éhg% EB@QJO%H&,C gate dielectric by
formng a first Iliner over the sacrificial high

vol t ageenyatieg thfﬂ(samfn:gl disdestondyti ner over the | ow

<P €7 Flone B BREn TRRRTtol B Rt B ce

I R@AIL 60k Geédvef e shdrididlhsdh Vdifage gatthe second
liner, and the double diffused source/drain; formng

afosaend & sesped lineryper o dew vAkagsrasépacer | ayer;
e%(()@l%%{g? g Ipﬁ:sh?c%r ?213} { 89& tﬁ(t, sﬁ%ﬁ)v@ a’&[lél’f fsgll ﬁLnsh 'tkgehlo\\lnplv(t)@%% device

rific

h| gh Vfﬁg,t(ﬁgﬁ)ug@t/c&amt h@ ﬁ@c nméﬂ ctlh@lsecbh@fnumv@hﬂ age dgattle diffused
dielectric, and the first liner; form ng a high
vol t ag&'ge¥&ati el ectric in the gate space; forming a

hfogltﬂmqg at%ﬂ%cﬁﬂa Vet hﬁ pltﬂéas%gce\f Q%}Feflge gate dielectric;

r enovi e sac |f|c ormng a | ow vol tage
spaoeingartop pa fidkef Hewawofidialdaglgadlexgeyeareenovi ng t he
prespacer |ayer; forming a |ow voltage source/drain

| PURHE 3 8He C@ézgéelaewﬂagher@grlgﬁlap%g voRgergafry the fcgficial high

vol tag@ol%a%@ ’%Fc/cﬁéléﬁﬂc d lliheﬁfét HHme tage deV' ce

regi on. odo claimo6 wherein: formng the
sﬁwmnfg a:hx@h violtgle gaod cﬂla}getrlgan éla‘g.mtet $pece;conpri ses

cr|f|C|a e to neasure
i ieg bS8 Soratns it volfge 23R ehe fop
S ARGE: OF ABieAG ki cial high voltage gate uses
chem ca mschanl cal” 'planarization of the sacrificial

| fyesing 8lovT heltagetshowr afouet dheriogy whigngeigate Horemaving the prespacer
pr espaﬁgrr | ayer uses a nitride; and

forming a low voltage source/drain in the low voltage device region; and

forming a high voltage source/drain in the high voltage device region.

7. The method of claim 6 wherein:

forming the sacrificial high voltage gate further comprises forming the sacrificial high
voltage gate to measure vertically 0.2 um to 1.2 pum,; and

exposing the top surface of the sacrificial high voltage gate uses chemical mechanical

planarization of the sacrificial layer.

8. The method of claim 6 wherein
forming the prespacer layer uses a nitride; and

forming the sacrificial layer uses tetraethyl orthosilicate.

9. The method of claim 6 wherein:
removing the sacrificial layer uses an isotropic etch; and

removing the prespacer layer uses an anisotropic etch.



formng the sacrificial |ayer uses tetraethyl

orthosilicate. 9. The nethod of claim®6 wherein:

renmoving the sacrificial |layer uses an isotropic etch;

and renoving the prespacer |ayer uses an ani sotropic

etlch. Bheal@ethdhhef pigtrhOdviafieic] ai m 6 wherein: form ng the
gate. space further conprises renmoving, the sacrificial
PRHRIGONE 0t Bare e o RER e FEPH B O g g ke e eate
di el ecthtisgeri@isl i‘iig_ﬁ Volth & gtk NBEIOY cPRRB RROMEC 1in@Ch@ phosphoric
and hydrofluoric dip; and form ng the high voltage

gat e diced @t hydeofiunricklip; adnpri ses forming the high
Yﬁlgh%%gt&e %_%? vgllﬁa%%%(;ag Id%ga\é%%_chfu%ﬁhtgg Ig(i:}‘%?ﬁelsgeﬁfgé"ﬁll%é Zﬁ‘é Elrgh voltage
sem CofelClidctdewitta GKREIsShiNGieateR tRAHDIDD A& &y ehemical vapor
first region in the substrate; a double diffused

sour cedigRogitiPni n the first region; a first region gate
dielectric in the first region;, a first region gate on

thle fiAstmregilenogdveediehpoing.c; a second region in

t he bsu_bts,trate; a second region gate in the second

r &1kt he second regi on gate being thinner than the

f4 fisst rdof@ AN O@RIadNd a second region source/drain in
the second region. 12. The sem conductor device of

cd éoubleldi fipbest iurceldraindo thsl fasdiegfonsed source/drain i s

sekf-aliagned, .13. T emi.conduct or device of claiml
1° b{ﬂ tirer Ecag%%}r%fégflhcgsg§es@§glﬁ§%r%égi on gate dielectric

| DfitsheegpCOndon 8@ st redédn gdhealigesticonduct or devi ce of
claim 1l further conprising a shallow source/drain in
t heeceRE PP B dhotHbsyEe; The semi conduct or devi ce of

T AR —
conpr i th figst region gate; and

a second region source/drain in the second region.

12. The semiconductor device of claim 11 wherein the double diffused

source/drain is self-aligned.

13. The semiconductor device of claim 11 further comprising a second region gate

dielectric in the second region.

14. The semiconductor device of claim 11 further comprising a shallow

source/drain in the second region.

15. The semiconductor device of claim 11 wherein the first region gate uses doped

polysilicon or metal.

16. A semiconductor device, comprising:
a substrate;
a high voltage device region in the substrate;
a double diffused source/drain in the high voltage device region;
a high voltage gate diclectric in the high voltage device region having a thickness
greater than 400 A;
a high voltage gate on the high voltage gate dielectric
10




a substrate; a high voltage device region in the
substrate; a double diffused source/drain in the high
vol tage device region; a high voltage gate dielectric
in the high voltage device region having a thickness
or eigh epltadeanous@@lrain; a hi gh voltage gate on the high

vol ta ate dielectric 10 a high voltage

s Pﬁgﬁﬁgﬁﬁﬁyﬂ%“ﬁﬁﬂ}Wéﬁ?%g@“ﬁ%vice region in the

SHRS! v@tage pikeliRMMe @Bz @ Ecd Bgibhe | ow vol tage

device region; a Iom1vo%ta?e spacer around the | ow
volorayatagaseacenatopid thellowgeltagngat®/ drain in the | ow

vol t a devi ce region;  and all.ow trench . isol ations
oS AE OGP flee ARGrODER L8Ye BT e on and

t mallow QYo idob@ R ne Gviveen he@ nund e hifheosegs doncluee®n and the
device of claim 16 wherein the double diffused

sour celodr ¢iligee dedes F2I% gned. 18. The semni conduct or

device of claim 16 further conprising a | ow vol tage

gbt e ‘Hhelssotiedngluptor t devitcowlvelaitagd Odexhicesen r bgi daubleg diffused

IE& senHﬁ Pg%qtor device of claim 16 further
sourced Wﬁﬂ?%?'@gélfbM/voltage lightly doped source/drain

in the_| ow vol t age devjce region. . 20. The . .
B coResRBrouBe e el OF SR 18 GGFer R g volage gate
dielectRlih BR80 SRS &S icd@pRd. Pol ysilicon or netal. 11

19.  The semiconductor device of claim 16 further comprising a low voltage lightly

doped source/drain in the low voltage device region.

20. The semiconductor device of claim 16 wherein the high voltage gate uses

doped polysilicon or metal.
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