INTEGRATED CIRCUIT SYSTEM WITH HIGH VOLTAGE TRANSISTOR
AND METHOD OF MANUFACTURE THEREOF TECHNICAL FIELD [0001]
The present invention relates generally to an integrated system, and more
particularly to a system for fabricating high voltage transistors with leakage
current suppression. BACKGROUND ART [0002] A literal explosion of
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development and technology development. The demand for digital cameras
in our cellular telefiridO PN NXJadEURE AGKRELIdIng digital video
recorders, global positioning systems, personal video players, and high
quality audio. The integration of these functions makes power management

and isolation a requirement f [FCUl ration. [0003] Trenched
isqlation regions are commor?#ﬁ%ggég%%%ﬁcally isolating sgction
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common form of trenched isolation region is a so-called shallow trench
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deep sub-micron and nanometer CMOS circuit designs. However, it is
known that an STI isolated transistor inherently has two parasitic STI edge
transistors that may be formeBAHEE tHeNaraRokide extends over the edge
of the trench isolation regions on ejther side of the intended transistor, 00051
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transistor is turned "on." This can lead to nhumerous_problems durin(I:] ) )
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Incorrect destination. Such unintended current pa s may c?%stroy the
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transistors are conducting current. In some cases they can cause
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edge of the trench isolation regions on either side of the intended transistor.

[0005] A difficulty which can occur when utilizing the trenched isolation region adjacent to a
transistor structure is that any sharp active corner at the trenched isolation region edge can
lead to a high fringing electric field, which can establish a parasitic transistor with a lower
threshold voltage (Vth) along the trench edge in parallel to the intended transistor.

[0006] An edge parasitic transistor with a lower Vth provides a leakage path even before the
intended transistor is turned "on." This can lead to numerous problems during operation of
the intended transistor, and can manifest as a "double hump" in the sub-threshold
characteristics of the intended transistor. The uncontrolled parasitic transistor may send an
uncontrolled amount of current to an incorrect destination. Such unintended current paths
may destroy the unintended destination device due to the excessive current from the parasitic

transistor.



activated, the parasitic transistors may reinforce or resist the intended current
flow. The low ebb of the double hump may cause erroneous power resets to
be generated or detected. The double hump issue can be worse for
high-voltage devices due to lower well concentration and higher operating
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Another problem that can occur with field oxide is thinning of the field oxide at
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hump at zero body bias. With the increase of body bias, the double hump
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be fully satisfactory. Accordingly, it would be desirable to develop new
[Pt dddrsnerar s piahls Braptsrhs AbcratBNMORFpaist/c athHetsub-
tratdRerRCasd. ivalatiomsepabdgas 00db]taysia need atdllfem@dasff%@mblas

|nt aIte circuit s stem Wi h| hvolta etr nS|stor at can eliev ]t
b g ntla ear an Wor €. qrr' an ance ow Volt
ea age curren rYr ems assomae Wi fench {Soiatidn th' VieW 6

trineistver elasitrgdle imanpl lﬁmymptmm@fgm@n@ﬂmbegye’ai@mﬂmlis greneasingly of effort
&G 8t &ﬂﬁ}%gstl?@cf%&dréﬂﬁﬁlﬁg%%@P:!%‘P%rel{w t@é%%lﬂ% ions.
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r developments have not taught or suggested any solutions and, thus,
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that can relieve the leakage current problems associated with shallow trench isolation. In
view of the increasing demand for multiple function integration, it is increasingly critical that
answers be found to these problems. In view of the ever-increasing commercial competitive
pressures, along with growing consumer expectations and the diminishing opportunities for
meaningful product differentiation in the marketplace, it is critical that answers be found for
these problems. Additionally, the need to reduce costs, improve efficiencies and
performance, and meet competitive pressures adds an even greater urgency to the critical

necessity for finding answers to these problems.



those skilled in the art. DISCLOSURE OF THE INVENTION [0013] The
present invention provides a method of manufacture of an integrated circuit
system including: providing a semiconductor substrate having an active
region, implanted with impurities of a first type at a first concentration;
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type at a second concentration, over the active region and the isolation
thf%fn att?p?%ng an isolation edge implant, with the impurities of the first
type at a thlrd concentration greater than or equal to the second
concentration, for suppress arasitic transistor. [0014] The present
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region; and an isolation edge implant, with the impurities of the first type at a
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trgl(-;,lfsesrt%nce to the accompanying drawings. BRIEF DESCRIPTION OF THE
DRAWINGS [0016] FIG. 1 is a top plan view of an integrated circuit system
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1 as viewed, along the line 2--2, of FIG. 1. [0018] FIG. 3 is a top Plan view of
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IS a top plan View of an integrate U|t sﬁ)/stem with
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concentration, for suppressing the parasitic transistor.

[0015] Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or element 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a top plan view of an integrated circuit system with high voltage transistor in
an embodiment of the present invention.

[0017] FIG. 2 is a cross-sectional view of the integrated circuit system of FIG. 1 as viewed
along the line 2--2, of FIG. 1.

[0018] FIG. 3 is a top plan view of an integrated circuit system with high voltage transistor in

a first alternative embodiment of the present invention.



a second alternative embodiment of the present invention. [0021] FIG. 6 is a

cross-sectional view of the integrated circuit system of FIG. 5 as viewed

along the line 2--2, of FIG. 5. [0022] FIG. 7 is a top plan view of an integrated

circuit system with high voltage transistor having a first implant shape. [0023]
[4013) 8lfS. & to sieensviesk kb it rdre thicigeaipdsyisteinsyittThig H foltage viewed
afsaPaistehe NaVINg prgeaond implant shape. [0024] FIG. 9 is a top plan view of

an integrated circuit system with high voltage transistor having a third )
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a Systednldthatiighe vblbageetiastsistipreavingeatfaurth implant shape. [0026]

is a.top plan view of an integrated circuit system with hj oltage.
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high voltage transistor having a second implant location. [0029] FIG. 14 is a
iy MY ERPBIA Rt grated circuit system with high voltage transistor
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eme ted in an embodiment of the present invention. [0031]
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[92kERIGn 9am ®mmbetimeintvofithe ptegetdinvenitionstBE STHMGD EGR@R transistor

h%@gﬂ%@g{tIME!NV_ENTION [0032] The following embodiments are
described in sufficient detail to enable those skilled in the art to make and
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these specific details. In order to avoid obscuring the present invention,

having a first implant location.

[0028] FIG. 13 is a top plan view of an integrated circuit system with high voltage transistor

having a second implant location.

[0029] FIG. 14 is a top plan view of an integrated circuit system with high voltage transistor

having a third implant location.

[0030] FIG. 15 is an orthogonal view of a poly opening as implemented in an embodiment of

the present invention.

[0031] FIG. 16 is a flow chart of a method of manufacture of an integrated circuit system in

an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0032] The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that system, process, or mechanical changes may

be made without departing from the scope of the present invention.



some well-known circuits, system configurations, and process steps are not
disclosed in detail. [0034] The drawings showing embodiments of the system
are semi-diagrammatic and not to scale and, particularly, some of the
dimensions are for the clarity of presentation and are shown exaggerated in
[AE3Hawiry PIGYiSintitaelptiithoughethesyvipasifia thdadrawings for @apeogide a
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device, as an example only, because the NMOS device displays a more
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integrated circuit system 100 depicts a semiconductor substrate 101 having
[0037? The term “processing” as used herein includes deposition of material or photoresist,

patterning, exposure, development, etching, cleaning, and/or removal of the material or
photoresist as required in forming a described structure.

[0038] The double hump issue is more pronounced for high-voltage devices due to lower
well concentration and higher operating voltage. The primary description is focused on a high
voltage (HV) NMOS device, as an example only, because the NMOS device displays a more
pronounced double hump issue than a PMOS device. It is understood that the present
invention is not limited to high voltage devices or to a particular well implant, but instead
may address any device that borders a shallow trench isolation region.

[0039] Referring now to FIG. 1, therein is shown a top plan view of an integrated circuit

system 100 with high voltage transistor in an embodiment of the present invention. The top



an active region 102, such as an area lightly doped with impurities of a first
type at a first concentration. [0040] For this example p-type impurities are
implanted in the active region, though it is understood that n-type impurities
may be used for another implementation of the current invention. It is also
plandesstebd dhthmtarefidsticoncantratidAondesidie asoarydoducionsdntraiiory bhaving

Ahedmplaniss impusitiess DO4LL Aprsplation regiombdisush 283 I first

trench isolation (STI) region, borders the active region 102 to isolate it from
CPRECRYSiBR the semiconductor substrate 101. A gate electrode 106, such as a
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tRGlyRAeLamAA%ithat may extend beyond the isolation region 104 and the

ate electrode 106. The source 108 may further be formed
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further be formed by an implantation of impurities of the second type in the
1&cond concentration. A drain contact 114 may be formed in the source 108
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devices are integrated into the semiconductor substrate 101. In some

ceifpticAtiBrisay pe-pitaeb itrife-gavecprdld e cavagausR Phsrgesidrat, on the
séhesa pracessasrinciude low voltage (LV) core devices, medium voltage
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isolation region 104 and the gate electrode 106. The drain 112 may further be formed by an
implantation of impurities of the second type in the second concentration. A drain contact
114 may be formed in the source 108 for connection to other devices on the semiconductor
substrate 101.

[0044] A gate contact 116 may be formed on the gate electrode 106 in an area outside the
active region 102. The gate electrode 106 may be implanted with impurities of the second
type at the first concentration or greater.

[0045] In the CMOS-compatible high voltage (HV) process, different operating voltage
devices are integrated into the semiconductor substrate 101. In some applications, dual-gate
or tripe-gate processes may be used. In general, these processes include low voltage (LV)
core devices, medium voltage (MV) I/O devices, and HV devices. Each of these device types

use a different well and source/drain implants, such as lightly doped drain (LDD)



implantation. In order to achieve better device performance and more robust
reliability, HV and MV drift implants are performed before the gate electrode
106 formation. [0046] An isolation edge implant 118, such as an implantation
of the first type in a third concentration where the third concentration is equal
irplentgrieatdn wider tiveaskicHn detondriteapiyinr mric b antb mesdi robeti apwihdithed Vv

aREiYe Hﬁ@.%Ms@?@%ﬁ@@%@fbf@@@Qa@ée&%q@@’f&_ﬁgﬂ&maﬂOn edge
implant 118 is formed prior to the formation of the gate electrode 106. [0047]
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isolation edge implant 118, havin concentration ater than that of the
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concentration in the ra@r;d%e of 5.0 x 1011 to 1.0 x 1016 atoms per cm2 may be
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type at a concentration far greater than the first concentration; high voltage
CPRtgpeation MefifrREC I L/PEDB ) DhictPRERIASSInAYRicYsE! thikhrrgpal
siyQe atidus QOB alio adiaslgramter ithan Wt dishcpncanivraion proeeitdleps. This
voltage p-type lightl ed drain (MVPLDD), which includes impurities of
o e e R o e e o e s yeor and
bgondentration. J0048] icis:biitierstood tht chesaloierisodfdoiplants wasrial and
pﬁﬁ%ﬁ{?‘it@ address the double hump issue in the HV NMOS device of the
current éxample and that a different set of masks would be available for a
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low voltage devices that may border [he isolation region. 104. [0050]
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further discovered that the

impurities of the first type at a concentration greater than or equal to the second

concentration.

[0049] It is understood that the above list of implants was chosen to address the double hump

issue in the HV NMOS device of the current example and that a different set of masks would

be available for a high voltage PMOS (HV PMOS) device. It is further understood that the

isolation edge implant 118 may also be applied for any medium voltage or low voltage

devices that may border the isolation region 104.

[0050] It has been discovered that the inclusion of the isolation edge implant 118 may

significantly increase the threshold voltage (Vth) of the parasitic transistors 107, effectively

preventing them from ever becoming activated. It has been further discovered that the

isolation edge implant 118 may disrupt the electric field that is formed along the STI edge,



isolation edge implant 118 may disrupt the electric field that is formed along

the STI edge, 7 thus rendering unnecessary the additional process steps

needed to perform rounding of the trench edge. [0051] Referring now to FIG.

2, therein is shown a cross-sectional view of the integrated circuit system
thpgoerdari®, nngecyianndbicatddidiond liecess Ztapk PKEded Pheedrossrgpedioaal the
trMIRW Qf-the integrated circuit system 100 depicts the gate electrode 106

formed over a gate oxide layer 202. [0052] The gate oxide layer 202 may
[WHRefayaRd e (gt electrSEaM e B ol EF e SUTAtoN T bt oA Cerréed
ciroidtigneiagion HOF10ay, axteird o thengulkeriadge-of treRichels 204 crbfiesectional

isolation edge implant 118 ma formed overlapping the | edge of the
R s T B N e R b g e
oxide figgerc¥Reentration for forming a channel 208 when the device is

[R2YaiRd o[ROSR1 AV hilR the Jsplation &hos. IBRIaRL 1oL& iSiShRMD easelfiNger the

“beyond the isolation region 104, this is for example only and the isolation
isahiganasiant P4 s BcoRUiraR T taapsex e ARy BugedrtR tepdife L0+
TRO4saatdesde: hengtiective .nja0Hd] Reledring mappitg HEindethaieinisighowiahes

top plan view n integrated circui S 300 with high voltage :
R e e R B, o e B o
fplamyiechantie(itebeatdd diracitisystentc800 depicts the semiconductor

(B HARCLAL RBMAGh IDEAGHYE RS m&%@ysﬁa@iﬁy@g%ﬂdiaﬁtw&a%%gm

with impurities of the first type at the first concentration. [0055] For this
1&%dfipls ftysamplpontedrdrdsnioahtardssHariany s b bR AeIIs g R traverse
tHanaesstage dhak nrdypieimparitiesidnaybbefaseddor another implementation of
[(g')}%‘ lﬁrr{ant invention {Hs%al 0 unders{ilood that thei first concentration m&%i?& it

) oW Conehtadon o the iMpianted Intpahde (65 6] THe TSoratich

syggiorsd04yigudiehsviieshakovstreriohaidotatiori(BTiF regionlibonders titheresent
iREHME RN 440 RRIALE dhd fﬂ%@ﬁ%'a%ae&}cfahtgsﬁéﬁ{%@ REMEIOHRURSER G ductor

101. The gqate_ electrode 106, such as a poly-silicon layer, may be patterned
sehparin e omting Recgienve oaeiahd(htsrsBAirtherEE R bigh Yy dgRsH wih imRurities of
tHeaiasipdransisied tocamaydea.formed by the gate electrode 106 positioned

(S SR Bt s o A0 g e lsplunicgen
uaddesnebdelygnd fyye impurities may be used for another implementation of the current
invention. It is also understood that the first concentration may be a very low concentration of
the implanted impurities.

[0056] The isolation region 104, such as the shallow trench isolation (STI) region, borders
the active region 102 to isolate it from the rest of the semiconductor substrate 101. The gate
electrode 106, such as a poly-silicon layer, may be patterned over the isolation region 104
and intersecting the active region 102. The parasitic transistor 107 may be formed by the gate
electrode 106 positioned over the boundary of the active region 102 and the isolation region
104.

[0057] The source 108 may be formed by the active region 102 that may extend beyond the
isolation region 104 and the gate electrode 106. The source 108 may further be formed by an

implantation of impurities of the second type in the second concentration, where the second

type is opposite the first type and the second concentration is greater than the first. The



isolation region 104 and the gate electrode 106. The source 108 may further

be formed by an implantation of impurities of the second type in the second

concentration, where the second type is opposite the first type and the

second concentration is greater than the first. The 8 source contact 110 may
spyacfoeriderin tRemsouredorogdion disnsnaietohOp fotrandesiierscopthbiedevices on the

sShisanquciebsirsi@te 101. [0058] The drain 112 may be formed by the
active region 102 that may extend beyond the isolation region 104 and the

(Yt dicidtie HeenPhBedham o1 iy itAar o & bipanc iptahfatishthe

isofdtioputities 06ihesacopadype indbaEedordeonaedthatiofurthBebdraifimed by an

it ORGo1 b mayhe formed ieré&ﬁ‘f SRurCe, 108 1ol Connection fo pthey devigese
oh the Semiconductor substrate 10T [4b5Y) *the'gate contact 116 may be

1 érmediterfehaagate téetstuentel 98 doncannaedanoigtsidier theyierstive thegiomi¢@rluctor

sug-gate electrode 106 may be implanted with impurities of the second type

at the first concentration or %reater. [0060 DuringJ an etcld)rocess of the gate
[(WRthrBrfesitse; i Opkhiim 562 INEgFd @R &Y SIT tHE datt BIBctoE1 6 fhEe

a@penifigoa0mande-adignedawth daenianee edganttheitrenchasic2 0, @k kécond
eaaﬂdthe)%?nd into l;[hr:%. active re%iron 102. [0061] The opening 302 is shown in

2
op very fargset: Scal en, But'this fs°for example only and the actual opening size

[09eB] dhiyrizealimitbcbbnetbreamihingatn deatiods Si0e of trenachdGlogyy Ac fippiced in

t&%r@egﬂ%\ﬁ@ F0B8SHP %lll)é}ﬁn% §(ﬁnﬂ1 & %l@ﬂe&%ﬁgh@‘r}ﬂﬁg %HQ@ (&dtgg trenches
implant 304 may be formed through the o(fenlng 302. The window implant

201a0f BB G gt sy B thAASEYS i st the gate electrode 106 etching

[((WeXJEBS: BpeniRg 30mlanhodficn thespaage iurRatoNtPkocass StefpRrdaly and the
combination thereof. The opening, 302 may be masked durin N+ implant
L SEE G S0 0l SELTIOE PYCUBRYTHE T o CRUEHAG e

t}@b@hb}gtﬁ@@ﬂ{%ﬁ%ﬂl%iﬁm&ét@wmﬁme-above implants were chosen to
[RRI1E8S gAY BIR IR ISSYE dRhR %YHMM@&QEY&‘??B& QY5eflle window

example and that a different set of masks would be available for a high

inpiragR PRl Bine By FEALDR ik the etinglciod e ahengdupsson the
pedgpinglamir38d payatsmba@ppliresioianvmesiuvivaltacd el Nebpgang

vices that order the isolation region 104. tL{OOG %Ref rng now to.
TR o i e HREh ol ey ine e
ispktemM@donefikiGeIpsnuigwedt] along the line 4--4, of FIG. 3. The

RN GS Qﬁﬁ‘&@ﬁlood that the above implants were chosen to address the double hump issue
in the HV NMOS device of the current example and that a different set of masks would be
available for a high voltage PMOS (HV PMOS) device. It is further understood that the
isolation edge implant 304 may also be applied for any medium voltage or low voltage
devices that may border the isolation region 104.

[0064] Referring now to FIG. 4, therein is shown a cross-sectional view of the integrated
circuit system 300, of FIG. 3 as viewed along the line 4--4, of FIG. 3. The cross-sectional
view of the integrated circuit system 300 depicts the gate electrode 106 formed over the gate
oxide layer 202.

[0065] The gate oxide layer 202 may extend beyond the gate electrode 106 and over the
isolation region 104. The gate oxide layer 202 may have the opening 302 positioned near the

edge and positioned over the inner edge of the trenches 204.



view of the integrated circuit system 300 depicts the gate electrode 106

formed over the gate oxide layer 202. [0065] The gate oxide layer 202 may

extend beyond the gate electrode 106 and over the isolation region 104. The

gate oxide layer 202 may have the opening 302 positioned near the edge
(66 ]pBsitispletianvesgine e madgrxiondhte treheiess 202 9fobeaicTeRes 204. The

isSARHCAIERAIAPI A A MaY LI N IR 6 RHIBLRIAROfNG HeChiemLAéndiHee 204,

isolation edge implant 304 may be formed overlapping the inner edge of the
ThenaHes 202 2@ awdir reghGH S8 HnP b Thh pRIEE Wit THE HirSehTp IRty afor

fdhriiigsheonaapirzaOwHer therming thacivarael 208 when the device is

| d. [0067] Jt has been discoverged. that inclusion of the isqlati
ittty tdubinid o iy T
sigrefisandsitiecteasrsibrotycsd7ldeffdcgedly threlttiprgatieqrirhiontes el e cBpa g ly

pé‘%@}{éﬁ%dtﬂéxﬁ 3&0‘?@%&1 @Q&fnﬂi?gf_%ﬁ@%&h 3t e RelptenRARINRIAAL 3A¢ the
may disrupt the electric field that is formed along the STI ed%e, thus

IsRAMRSY TP HRBIEBE SAR AL HdRiohaIFFUEESScdpY ekt isagrgimS 1T edge.
tHiourdingiof theetsnch edgald0ord] Referingpiaetz 16 poftAarainnsi sHowme

trantC?PeQI%n view of an integrated circuit system 500 with high voltage
transistor in a second alternative embodiment of the present invention. The

(BB b Refarimvg ob theoiftigratatieciouit systam: 500 plepivievthd sermicgndetioreuit

sﬂfgﬁt% \;!791:1- B Higglg_]g% ACHVRERYIP Q_ 3&8n§%ﬁ@rﬁ§ti_%eeﬂ{§§dﬂgmly0@?lpéagresent
with impurities of the first type at the first concentratlonéq[l(éOGQ] For this

inygafaBiet BerypreRidb liisHestdns itipraRtddiF tHe WteRre RIS Ricth Sisgts fifonductor

suidetsteaththaladiy petitepugivas mayube ased fec.anate dopplemantagianiol of

thth?rcsztutrreggt itﬂv?%ion.nlt Lstratls?1 understood that the first concentration may be
& vlery)(gw CONCantration of the implanted impurities. [0070] The isolation

[(e bR Ohisserchnal theyphallgwritenchidsolatiored ST fhregitmg begarghthuigh it is

WARNBIRYIRN AR LoiiRplRIEL frapibe aptal e samicAeAAIARHBS TR urrent
101. The gate eélectrode 106, such as a poly-silicon layer, may be patterned

inygatitRelidd tPNASHIGRd hat AR diTHtersettify tRenA¥ e nEgidR Y GonepRgation of
tHearasiticddangistiaes 07 may be formed by the gate electrode 106 positioned

e VR ARSI ST, e
thextetnd: begiomd @A eo isolate it from the rest of the semiconductor substrate 101. The gate
electrode 106, such as a poly-silicon layer, may be patterned over the isolation region 104
and intersecting the active region 102. The parasitic transistor 107 may be formed by the gate
electrode 106 positioned over the boundary of the active region 102 and the isolation region
104.

[0071] The source 108 may be formed by the active region 102 that may extend beyond the
isolation region 104 and the gate electrode 106. The source 108 may further be formed by an
implantation of impurities of the second type in the second concentration, where the second
type is opposite the first type and the second concentration is greater than the first. The
source contact 110 may be formed in the source 108 for connection to other devices on the
semiconductor substrate 101.

[0072] The drain 112 may be formed by the active region 102 that may extend beyond the

isolation region 104 and the gate electrode 106. The drain 112 may further be formed by an

10



isolation region 104 and the gate electrode 106. The source 108 may further

be formed by an implantation of impurities of the second type in the second

concentration, where the second type is opposite the first type and the

second concentration is greater than the first. The source contact 110 may
inyel foypiest dh itheusiviascd TGS fersbivine dtichetecethe coesaeeasion. fhiee drain contact

188 MIGORIuGIAE SUPaIEalS AQL (O PR ohie HERIRL ohikeMRY P& T R A i tBRductor

active region 102 that may extend beyond the isolation region 104 and the
supstesidtrode 106. The drain 112 may further be formed by an 10
[O0TBlMkatiare @bimputitiemef tefseaanchtyipesie b geeRniednas nittiansidd the
rain contact,134 may be formed jn the source, 108.for. cannection ta gther
B e Hhh SRR MR TR ol TR A A Feona
typragt B fonteedasnithieogareeesizietrode 106 in an area outside the active
[06RIPA 192 ThsIgRteEliRctade LG may e impladted ith #pRusities Alitheedge

_second ty%% at the first concentration or greater. [0074] An N+ implant of the
igRlAieddetrBe SHOBCHISY REOBRSERER RSP AIAtiSBItsHBalat RiipEAY B8mpjapted
wsthhsPguaplapt OTRS B-siap e iselaipnpadges ionphantr-&Qypnaykeiteptami@dmuch

}/ggttgra%hPa- ter%lraSt E.O Tche% tg—gglrpplant injects impurities of the first type in a
Econcentration mud grea{er'than the first concentration. [0075] It has been

[WEEbiches! bhert WiecinchsdidhabithdRhisimmlahtin e isplatibmedgasiapantdge
imPZaTes SIRYItcAnbInG rRRE e tigshrid V@I@;&E(Wﬁbbpfh%apg{ééi&i&%sismrs

transistors 107, effectively preventing them from ever becomln;‘actlvate t

1955 Pesst ehthRe Wi dheHER T & TebI REerMupg st SO NATapam’riyther
dihewiedtiafigld thaitisfadpednplandstensy | Rdge:, thusisemndetig that is formed
unnecessary the additional process steps needed to. perform rounding of th
HERROI. 067 et Rl T G Bl epe Beedel o
poross-saotiorabibevehthedptegrated circuit system 500, of FIG. 5 as viewed

[dﬂ%%&%rﬁ%g fi5v 0 flﬁtg 6 Tﬂ—e@glp 1Y %ﬁfﬁ%‘fgo%gs}g&\ﬂ o%faf hﬁe@tgg Ecﬁgeglte grated

circuit system 500 dg)lcts the gate electrode 106 formed over the gate oxide
Cirgpir M09 7K g atasokriehiion dbe iy Extend By ohdisectatesectional
vRearesteil06rand anaithadsoiaiar jrgione A4 dhergaia odalayerdQie gate
may hav%dge isolation edge implant 502 positioned near the edge and

O)ﬁosi{%ﬁ% over the inner edge of the trenches 204 and the gate electrode

[00B]iay badnopldntedewitf2tmeaP-exraplamtyionthdicage@. electrode 106 and over the
isolation region 104. The gate oxide layer 202 may have the isolation edge implant 502

positioned near the edge and positioned over the inner edge of the trenches 204 and the gate
electrode 106 may be implanted with the P+ implant in that area.

[0078] The isolation region 104 may extend to the outer edge of the trenches 204. The
isolation edge implant 502 may be formed overlapping the inner edge of the trenches 204.
The well region 206 may be implanted with the first impurity at the first concentration for
forming the channel 208 when the device is activated.

[0079] It has been discovered that the inclusion of the isolation edge implant 502 having the
P+ implant may significantly increase the threshold voltage (Vth) of the parasitic transistors
107, effectively preventing them from ever becoming activated. It has been further

discovered that the isolation edge implant 304 may disrupt the electric field that is formed
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[0078] The isolation region 104 may extend to the outer edge of the trenches

204. The isolation edge implant 502 may be formed overlapping the inner

edge of the trenches 204. The well region 206 may be implanted with the

first impurity at the first concentration for forming the channel 208 when the
algagicheisSdttidgedthioo raldirings Waeee shigoo therad dhmnt eplirepssiotedf tieeded to

pisRIAtIoRREaE Inplant RPZMaving the P+ implant may significantly increase
the threshold voltaé; ?hlgé 9th)7of the parasitic transistors 107, effectively
er

PRIVl e bHtESFHIr SREVAATHYS HerrPfphapeerated circuit
sﬁl@ﬁoVetﬂexzitthaltgtheols@aueﬂsedgelmpgamflﬁﬁ)&lﬂplaytdlﬁrpqoﬂtta@iemﬂc/fwld)f the

1nt eat I8 Or%%ﬁi ltea O?&)“tle SISI ed g‘ti\;hlirlg Egr? gr{%rlili Ss?irﬁscgﬁ]a ion region
Additional proc rmtepsn d'to perform roun mgo rench edge.

(OOBOPREfA 1ERig dheswade F (B, sn,cth@remply sﬁ@mmleymm}@laﬁanew dficarstive region

7@Qtegrated circuit system 700 with high voltage transistor having a first

mplant shape. The top plan view of the integrated circuit system 700 depicts
Hc‘ftv@f Pedioriarh 2 BFddPBd By hAsiShEIBI réBinP RASKIGR L Algabaundary
beke&tfodle d8esughas@ ;aﬁlytsdlmmta;yiaregnaxﬁba\éﬁmthemcﬁm BN shape

0081] A first jmpla tsh uch uare, may be positione
s s AR O AR 10 AR RN SR PR e
wathowthy. gﬁt@eeh@tqmd%t shape 708 may be positioned anywhere along the

[(ﬁ%ﬁg?&fct&ﬁa%?%% FRGIORL 1R PR NG A He[@!1Re WIRIRARE GG C\§EHRAG000ith

&VE 2] A contact 706 may be used to interconnect the integrated Circuit
tdfviowio With vatlserersl ibas the igaamesnstduarthed teidfednehs Hacapdigtor

subsidesion tgregemiconductor substrate 101, of FIG. 1. [0083] Referring now

thereln iss a.to Ian iew of the| te rated cult syste
SRR ONage ity ing S ok At FHBI,CHA0S SBSCE
syplam Vivhwoththegtedtee daiscwir dysiep a7 @0 aepictsitheshapv 8 (2 gide ?(Elﬂplan

vRYrdgrad q}{tég}até@'@ﬁ%t@%%(%é S&'é%‘MD dGGIE ElRGiroge %Q‘tte?étf'%y an

as a poly-silicon layer, may’ traverse the active region 702. [0084
isektigRdgip M ShHise b2 sy gatas s dEdantid ﬁaeth@Saa|dw@éﬁlaFr%ﬁ§Y6h may
tralQRg tﬂae@ﬁwegr@glw(m?m may be positioned at the boundary between the

on 702a d the |s ion region (not sho second implan
) B BRLRE Gyt 1500 She el Y he Ve VoGl
theOR tas Imgg)mg(w.faﬁsyvmkpnsthengata dledwoadnigOzbtween the active region 702 and

the isolation region (not shown). The second implant shape 802 may be positioned anywhere
along the edge of the active region 702 as long as it falls within the gate electrode 704.

[0085] The contact 706 may be used to interconnect the integrated circuit system 700 with
other devices. It is understood that the geometry described resides on the semiconductor
substrate 101, of FIG. 1.

[0086] Referring now to FIG. 9, therein is shown a top plan view of the integrated circuit
system 700 with high voltage transistor having a third implant shape 902. The top plan view
of the integrated circuit system 700 depicts the active region 702 bordered by an isolation
region (not shown). The gate electrode 704, such as a poly-silicon layer, may traverse the
active region 702.

[0087] The third implant shape 902, such as a rectangle having a shorter dimension along the

active region 702, may be positioned at the boundary between the active region 702 and the
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[0085] The contact 706 may be used to interconnect the integrated circuit
system 700 with other devices. It is understood that the geometry described
resides on the semiconductor substrate 101, of FIG. 1. [0086] Referring now
to FIG. 9, therein is shown a top plan view of the integrated circuit system
ispBO et gigH s IshgertraRkststordyavihe ts hard oA prasitbsha 81002, ankiwheys along

¢l @%Xiéf’\fhé)ﬁéﬁeeiﬁggfﬁﬁ@@ & 'iSH%[ SYREM (Rideridadhe artivermgion 702
rdered by an isolation region (not shown). The gate electrode 704, such

bo .
[0083] J6F SSiftash 199 epambsy trad s rernaett e dgiosrare cisss 7P iRa tHifgwith
ofheplantishape 90 dstitboastat eatanaiadigy g sk reiddimangioRalivgdhaor
o IV rﬁg;o& %P&% may be positioned at the boundary between the active

reg%r? e’ 12 isolation region (not shown). The third implant shape

(9821 Ralenenpositidndd@nifviiereinlsndothe & tipepbintvec worlv g dniemrar@Reasuit
syoRm aR)it fatis NNiRIhe Sale Slratindd AdroldaBahJinG SRAIAGIA9ETHaYoBS 1an

used to interconnect the integrated circuit system 700 with other devices. It

VISundePstdBa s gibisiHR dEXb IR TS Bis tisiSBmitoRhatietsr by an
issldsiiater il (mk kHowh). [AB8 Y dretescingla oMAoskiE a3 Qy theyeiniisshown anay
trt%rgelatﬁe\/i&\l’\\lz orfeti}g) i%ﬁgrated circuit system 700 with high voltage transistor
ﬁavmg 4 fourth n%pl]an shape 1002. The top plan view of the integrated
[(9P00IT by Stemh 700 depibipthBtive regioriTde, bovdéeerbbificnadigblatidroundary

bERAIER HROKEDOVRIod A5 IRIERIGCHAE: 10805 RN A% & BOMSIHER lﬁﬂﬁﬁnfﬁmfpe

traverse the active region 702. [0090] The fourth implant shape 1002, sucl
14 mardre eraiopedoetibrs dap b betascdrihanstivedreing 4dive lnagish iy 6ls
wadhch tihe iselatieadegioa.(not shown). The fourth implant shape 1002 may be

itioned an e along the edge of the actjve.region 702 as long as.j .
L T R e B G BT e o e T - g v
oihterdomerectthe imidgstuet] irctit systerity 0B wwithebtiaerddevicds: Keimiconductor
Swggg{éﬁ@qgo%hﬁ geometry described resides on the semiconductor

substrate 101, of FIG. 1. [0092] Referring now to FIG. 11, therein is shown a

(4092 b RsfSiaRg spthécihtshritetheiptuit Dt PO NIl BIeagE tratsdisteruit
sypaaingoe fifiin inyplaokshe@emddOZndhestop dmpiew seifoe ioteyrates plieiitcw
B0 SR B, 2 B iea Y O 50
rdgare(set tsi@wn). The gate electrode 704, such as a poly-silicon layer, may traverse the
active region 702.

[0093] The fifth implant shape 1102, such as a triangle having a base of the triangle on the
active region 702, may be positioned at the boundary between the active region 702 and the
isolation region (not shown). The fifth implant shape 1102 may be positioned anywhere along
the edge of the active region 702 as long as it falls within the gate electrode 704.

[0094] The contact 706 may be used to interconnect the integrated circuit system 700 with
other devices. It is understood that the geometry described resides on the semiconductor
substrate 101, of FIG. 1.

[0095] Referring now to FIG. 12, therein is shown a top plan view of an integrated circuit

system 1200 with high voltage transistor having the first implant shape 708. The top plan

view of the integrated circuit system 1200 depicts the active region 702 bordered by an
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active region 702. [0093] The fifth implant shape 1102, such as a triangle
having a base of the triangle on the active region 702, may be positioned at
the boundary between the active region 702 and the isolation region (not
shown). The fifth implant shape 1102 may be positioned anywhere along the
iseligjerofeaemdtioe Yeyion 02 @gtfontyarpiteralishnatisln thea gaitty-sibedrody o anay

wiRER4kINR GaNtagh{ 96may be used to interconnect the integrated circuit

system 700 with other devices. It is understood that the geometry described
[HELG4dE D BBIMESRRTCITR. SUBBAR VD RIG DT NvYs] R fetbb Bty
béowketo tHe2adtier eiaiisnshowin dttedsolatiovievgioh anointkgrate d Igirfivit isysianihape

00 with high voltage transistor hayving the first i nt shape 708. The.to
Ty B P o e S I TR D g S0 e
T%bries dsbymatant Shizpsi I meerdio i (hetnstabiaas) pTgog aedadledtr rfee 74 ectrode
764ch as a poly-silicon layer, may traverse the active region 702. [0096] The

first implant shape 708, such as a square, may be positioned at the boundary
(O93h 50 SRS BB PO AR ATE RSBt BT T USH By PRy
othaplastishape is/ Ofdmaydaethasitio necnaongithaibeg ecsidtieoactivestagi@dnductor
sgb(g?ra?n?l \f/it0 'Eﬁgelgate electrode 704. The first implant shape 708 may be in

acen ra?lz’e position relative to the gate electrode 704. [0097] The contact
[0098]Rafeher g ved to iRterdontieatting ishegratedtipbuitveystehtht 20@ guithd circuit

s UBRT PRYIGERN hishndeisiond Sk tﬂfv&%%eﬁfbétdﬁ%%eﬁléﬁéiﬁ’@aﬁ MdN6p plan
semiconductor substrate 101, of FIG. 1.70098] Referring now to FIG. 13,
vigikreinthe dpisaiated topepiamien dEtedrrishrdbsreiiiqtcdigatdhy Looristipy an

isdighioviottags trassigionhaving ihecfickdnyalantshaps 498 pbei9ncplaMYEEWhay
of the | tegrated circ%gsystem 1200 depicts the active region 702 bordered
n

tr ‘{/elésﬁ t8S atfi%enr?élgoi%n ot shown). The gate electrode 704, such as a

[(9981 FilicomdayeplanashdpavéiSestich as:titvs?r_egiommz.e [0O99IEHenfitse ihvpladary
baNRRE 28 TVERBR R FLANE ’tH@é}é/an%&P%_Q%e(qcﬂts%%vgg?uﬁQaﬁ¥sttfﬁltﬁﬂ’elﬁﬁ Rhape

the active region 702 and the isolation region (not shown). The first implant

ThapY brOBPHH BhaIG tiBh edeaIBhG s adessmHe atil & HoyIdhe e Sifgtrode
7wdithiRethe Qatp elegtipdeod Bty boenfushimalamt shansh FO8:ay R iBu@ clectrode

7 Qifted left position relative to the gate electrode 704.

[0100] The contact 706 may be used to interconnect the integrated circuit system 1200 with
other devices. It is understood that the geometry described resides on the semiconductor
substrate 101, of FIG. 1.

[0101] Referring now to FIG. 14, therein is shown a top plan view of the integrated circuit
system 1200 with high voltage transistor having the first implant shape 708. The top plan
view of the integrated circuit system 1200 depicts the active region 702 bordered by an
isolation region (not shown). The gate electrode 704, such as a poly-silicon layer, may
traverse the active region 702.

[0102] The first implant shape 708, such as a square, may be positioned at the boundary
between the active region 702 and the isolation region (not shown). The first implant shape
708 may be positioned along the edge of the active region 702 and within the gate electrode
704. The first implant shape 708 may be in a shifted right position relative to the gate
electrode 704.
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[0100] The contact 706 may be used to interconnect the integrated circuit
system 1200 with other devices. It is understood that the geometry described
resides on the semiconductor substrate 101, of FIG. 1. [0101] Referring now
to FIG. 14, therein is shown a top plan view of the integrated circuit system
(013D Thet prigsis tvBlfagetrizmeistotohatargrires titkst intgaeatedpiapt pogemhg8pvith

oftland MW ofthe intRardird tﬁHtCtHE WP 200 AERICIS I RtiVR FRYIRDARZ tor
bordered by an isolation region (not shown). The gate electrode 704, such

S'%Etéf‘ﬁowls Blrg}a&/er may traverse the active region 702. [0102] The first
[onodianthab apen KB ostreh matatequ&rgeaﬁmxbetmsw@nﬂm 2dftREGh o ueidBypresent

etween the actl region 702.and the jsqlation reqgion shown
A LB A d RS0 SR 5 e
fﬂ?ﬁ@lvaﬁ@Iwmmqntmtyettenete@thogreat?omatrhl@efﬁl&tmptantrgtmapéﬂa?&G&may@e i a

S@%@?{%HQXQP%E{%V%@%{&@ mg@}ege%ﬁgggdﬁa@‘})oy{l&gg@%]l%m%re along

contact 706 may be used to interconnect the integrated circuit sci/stem 1200

thgibsuataer ?fe%é%“‘f? i gRBdiSodatiat ineng dimistiyrigaesined Yastidd Gnl - as
Idhe:senticandustoncsustiate d@L, 0ot FIGLA. [0104] fulas heenidissewaradt any

F}fa‘“ inte ate cir |t it system 100, of F 1, of the present | ent| J.may
(6) oreme f gbrnoﬁlstrates (& u subces 11 Temovin chj P
provide a so tion of the dou ump I1ssue by app ying anim Iant or
isfirst type and a concentration much greater than the first concentration,

[dl%gme?eﬁ@ﬁogf @ HdHas ’tﬁefﬁﬁtﬁrﬁl@\vﬁﬁrg}ﬁl@%!ﬂ%% S tﬂéh%'enmg 302 as

geometric shape posmoned anywhere along the boundary of the active
ipgligsebingmrambodimaet idhs Hratn nvgwiiPaolhotthesoralade At gpening
3faligepitiiia tbengatel stecirade 406 cRtirdd ﬂodnﬁaagtﬂthep&e@gt mscwerseﬂa and

hat any | of the af(% ent| ned solut| ﬂst[ja es eq ual succes ¥

SRR SURY (RS YBEbIE HUMp ‘ts%ﬁlél é?rﬂlcl—ﬁerrlng A wfo i eakion eré”.r%p.ascer
etshquaﬂ withagohaiwigvarof dhmp@mmj@&zﬂ@ ipiplerivent@dtamam opening on
tt%’HRQ?BP@@HRL‘WOOX%ﬁ‘ L J0¥ROUBd F&%e%t&ﬂﬂ%”%é( I8 QTR QPRI ement

302 depicts a segment 1 00 of the gate electrode 106 having the opening
PEODikis size and shape of the opening 302 may be maintained through the

[(Rob] ﬂtmsmeaeaea;aerﬁaawagermgt@ﬂmcge&& WithautsRewing ambodiment, as
detectable1 defects. The |I|t¥1;p ain an opening on the o&der of 0.3 M,
t 115e§r curcut(t1 sgstem (5;02561 Jfl %l %%pro emgnt was emonstrateff[.) is

prOVI €S goo TOCGS ontro IS Process improvemen

rgpossifpHitiesamatic improvement without requiring additional masks or process steps. The
method and apparatus of the present invention may be applied to double-diffused drain metal
oxide semiconductor (DDD MOS), low voltage metal oxide semiconductor (LVMOS),
laterally diffused metal oxide semiconductor (LDMOS), vertical double-diffused metal oxide
semiconductor (VDMOS), or any other MOS technology utilizing STI.

[0107] Referring now to FIG. 16, therein is shown a flow chart of a method 1600 of
manufacture of the integrated circuit system 100 in an embodiment of the present invention.
The method 1600 includes: providing a semiconductor substrate having an active region,
implanted with impurities of a first type at a first concentration in a block 1602; forming an
isolation region around the active region in a block 1604; forming an isolation region around
the active region in a block 1606; forming a parasitic transistor by applying a gate electrode,

implanted with impurities of a second type at a second concentration, over the active region

and the isolation region in a block 1608; and applying an isolation edge implant, with the

15



[0106] It has been discovered that by implementing the second alternative
embodiment, as the integrated circuit system 500, of FIG. 5 a 20% yield
improvement was demonstrated. This represents a dramatic improvement
without requiring additional masks or process steps. The method and
inppiretud dhenBrprégempinyahtidreonagnbetigppliedtes dunbie-diffabéel taisecond
cgﬁgéﬁlra%iﬁ?&%?y%ﬁ‘glgtﬁé RREIMOARIOWVPBRYE Meetal oxide

semiconductor laterally diffused metal oxide semiconductor )
[ BiEre) oeticg dBriB:diffasets midteddlite ‘S¥iticoativdbr HRIORS R s
stediyhofiheraMO Sokeelifeolngy utiizingliSakéd[O bR Reterunlg now teffektvd,6,can be
JfISTEin S shewn g dow chartiof 8 Method 1600.0f, ManuBeiie. ol e o s
nﬁ'%egr &d Circuit systerﬁ 198" 'an embBothifent of the present Invention. The
rqybth oditgo ineflidiest! pravidisgranmal g omdudientwintss rdearhgdi rvgrent aotitans,
ufifRe ST %W%Mﬁgﬁ%w{ﬂﬁ'%&feﬁtﬂ{ﬁl t}ﬁ%‘ﬁ@&%ﬂfﬁ% RGN AIBRBs&s and
block 1602; forming an isolation region around the active region in a block
teFBRRIOgSiining an isolation region around the active region in a block 1606;
[(o0ming @Hearasibeinansisiar dydep plyiegt dgaitielestingdeit iaplaniechpithts and
«Jmpuitis ofa seognybe 2t & second concentration, over the.acti region;,
and the |soll?aﬁon region in a bloc i]é%)S; and app]fylr?’g 2n i¥ofation e ge &
pémipmatcwith the 15 impurities of the first type at a third concentration greater
[079) PHEQUAIQE S8RAPE SRCENIFANON QL RURRIRSSING INE AR G ther the

transistor in a block 1610. [0108] The resulting method, process, apparatus,
SHBE GBI A A R BNt 48 &g htforward, cost-effective,
[ongepwplicatedinhighbh rarsaide aneefeativenjcanibe wurpripngly a88d mode, it is

upobviously implemented by adaptin own technologies, and.are thus
e TP P no AT s Ry et R
theypstelmikd uni ItlaengtsfrIl,igbtlptdmpﬁttb@img'me@ammmomommgwam@mhgended to
eMSIROYS QLN AREISETRNFolRELNRIRYIER IXIAbARIGTIRRHRHARBEC Pne

_the present invention is that it valuably supports and services the historical
lwb\ﬁ@doﬂ?é@ﬁciﬁﬁlc@éf&r%imm%yg&éﬁﬁz Hefgiheredsing ipefferifeaieRanying
A} Thaseant-gihasvialuahlesaspectnohdhaipfigagrtiyention
consequently further the state of the technology to at least the next level.
[0111] While the invention has been described in conjunction with a specific
best mode, it is to be understood that many alternatives, modifications, and
variations will be apparent to those skilled in the art in light of the aforegoing
description. Accordingly, it is intended to
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embrace all such alternatives, modifications, and variations that fall within the
scope of the included claims. All matters hithertofore set forth herein or
shown in the accompanying drawings are to be interpreted in an illustrative
and non-limiting sense. 16 What is claimed is: 1. A method of manufacture of
Vantimtelvatedligircuit system comprising: providing a semiconductor substrate
having an active region, implanted with_impurities of a first type at a first
concégmratiowg hg A RS Ch A it A aRsLES tHe At g orming
a parpsiticliiansistienhypplyingubgate eledtrods) implantegisith impaitieéswith
of a secondiyﬁueﬂgg a0§%%%gtd[ con ear#rgtti(%rrllbol}/t%rﬁ@e_ active region and the
isolation region; and app yingygn Isolation edege implant, with the impurities of
the fifornype at isolhiren Kk@iconcamddboncthatikzgrsater than or equal to the

secongkERNCS AR, (9h SPRCIRINADS PARSILEANSISHRInEa THE: Metks

as claimed in claim 1 further comprising forming an opening in the gate
electrode foPfap iRy th@Sstidtidt SHgEORFPIZALCS: 718 MEthSt asceammy ifhe
claim 1 furthenamnpsising f@tming a source and a 15 drain on opposite sides
of the gate electrode..4. The method as clajmed in claim 1 furtbher comprising.
formiAEPR e LA 56 e bl e e b ot Sl B
claim 1 whereincappiinndhiiel isgletion thayerimplainto i sl udesniingstaerivigteon, for

square, a regtanglena Gl g qriaduanglg. 20 6. A method of manufacture of
an integrated circuit system comprising: providing a semiconductor substrate

having an attivenegiamsicplasted withn imputitiesoh@ifist typaiag afitpening in
concerﬁtrat' J%;rjormirl? an isolaliion re%gion ar?LIllrgd the active region including

0
tq‘%ﬁ%enegegtrs%al ow ﬁlé%tlléeoll%(ﬂ%tﬁ? erlnn%lﬁ]a a parasitic transistor by

applying a gaje GleriPae  ImRanEed N FRKLHIE S ]S aEARADPE AR and a

second concentration, over the active region and the isolation region

diacainRPapEIyiALs &l difetat pleffietficon on a gate oxide layer; and
4. The method as claimed in claim 1 further comprising forming a channel under

the gate electrode.

5. The method as claimed in claim 1 wherein applying the isolation edge implant

includes implanting a square, a rectangle, a circle, or a triangle.

6. A method of manufacture of an integrated circuit system comprising:

providing a semiconductor substrate having an active region, implanted with
impurities of a first type at a first concentration;

forming an isolation region around the active region including forming a shallow
trench isolation;

forming a parasitic transistor by applying a gate electrode, implanted with impurities
of a second type at a second concentration, over the active region and the
isolation region including applying a layer of poly-silicon on a gate oxide
layer; and

applying an isolation edge implant, with the impurities of the first type at a third
concentration that is greater than or equal to the second concentration, for
suppressing the parasitic transistor including increasing a threshold voltage of
the parasitic transistor.
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applying an isolation edge implant, with the impurities of the first type at a

third 30 concentration that is greater than or equal to the second

concentration, for suppressing the parasitic transistor including increasing a

threshold voltage of the parasitic transistor. 17 7. The method as claimed in

claim’6 furtiide doptimdsing fomatht slop érfimdhin aprengkteccietnogaforpening in
dRPRMngdhR.iRolBtiapdde implanhiyvhich farpring the fRENBGhiCHE S ening

etching the opening to a 0.3 pm by 0.3 pm dimension. 8. The method as

INGYARS TSR RERR PRSP Adm PRIy dSriHg Be883fce and a 5 drain on

opposite sids. of e pate cleciods ingludingmplants

imfourities of a
cla é ormln%a Sﬂ%lrce and a
second type at greater than or equa Irst concentrgtion under the

deoursecppebiasideairt. Be Thie ehestholt o lokimaeapiuelaigieplurtiee 0Earmersihgpe
afQFRIPBL £ RRREH Wk e sris fleciadenaluding Jarming @figh voltage

metal oxide semiconductor channel, a double-diffused drain metal oxide
semiconductae ahwiniiels allinear idiflused metaroxidpribth sesmitapdutiainel under

aGhas Q%ﬁ’eé‘tr‘éﬁét'&%hﬁjd%‘%b'%}?ﬁﬁfuse%{*]i‘ftvao'noa@%&% liconductor ﬁﬂ&&&‘ekh@a oW
voftage metal oxide S€ iconddictor thann “oracom fnation thereof Sn'the
dedvichidsedtalrasuysttateoxi® Theicnedhgdrashetaiched ImelaidifBiveharngial oxide

séﬁ@l}fiﬁ&l&%ﬁﬁ'ﬁéﬂ% \%(flﬁ@al' W%tdi%LléQ%em IQJ%'&E' anﬂéﬁﬂ%%r%hannel, a low

rectangle, a circle, or a triangle including positioning an 15 implant shape
V%ﬁﬁﬁw‘ﬂ‘i@’g‘é’f@%@é’%ﬂé‘%ﬁ GHaEH%?IeEIbé H?TPrli’énété?i‘Q/éhFé‘é?B An the pgmiconductor
suBtegtated circuit system comprising: a semiconductor substrate having an

active region, implanted with impurities of a first type at a first concentration;

an isdlation Tegioetlardandihecd ctivirnadiorn 20 mapphasgiti¢rankistoreftgenaglant

iIQ,YuaegEﬁﬁpﬂﬁﬁ:ﬁré)qescﬁgfél,aQt%zt\ﬁﬂgi]ei,n&p&iwig,sggf?éﬁﬁgfédinugﬁl?gt BRRRAAEL an

_concentration, over the active region and the isolation region; and an
imphtatishredyehinrasttrctrrdsaplioridys 67 grati e deEthird

conccirllj[rgti%nghltg%éigt Jelart?lgttshasré or gg}ual fo the second concentration, for
suppressing tne parasitic ti% SISTOr. H.rés Dﬁ'ie system as claimed in claim

11 whessnictind gaieselsotrede hay mgaaveopeivimg mathntbeé ésdlatpnregdgef a first
implant app{ﬁ)g E?S%V&%Q&traﬁon;

an isolation region around the active region;

a parasitic transistor formed by a gate electrode, implanted with impurities of a second
type at a second concentration, over the active region and the isolation region;
and

an isolation edge implant, with the impurities of the first type at a third concentration
that is greater than or equal to the second concentration, for suppressing the

parasitic transistor.

12. The system as claimed in claim 11 wherein the gate electrode having an

opening with the isolation edge implant applied therethrough.

13. The system as claimed in claim 11 further comprising a source and a drain on

opposite sides of the gate electrode.
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13. The system as claimed in claim 11 further comprising a source and a

drain on opposite sides of the gate electrode. 18 14. The system as claimed

in claim 11 further comprising a channel under the gate electrode. 15. The

system as claimed in claim 11 wherein the isolation edge implant includes a

squard; a rethanpienaicdienet i tleinyld iplantethpssi@ T plarydterdeashe gate
celalged in claim 11 further comprising: a shallow trench isolation formed

around the active region; and a layer of poly-silicon on a gate oxide layer is

the gase eleThodatehy asldigisyst@mlamdaintetin tlaigvliGovbegeimpengaigudes

electrode haviq an. g eninqr}/gitq the if%ltaet'on edge implant applied

4 u?é?h%ﬁcgtﬁn%cﬁcfes a0d pm e(5I.I\Ja‘ppam 0 opening in the gate electrode.

18. The sysiemassiRinadingain.4 lurtherGemppising.a source and a

drain on opposite sides of the gate electrode includes impurities of a second
type achréatertnghisniadquiriahaaret Bnrehiraidnimptnted under the

sourceland shpotiyaiicdd ol heRysiane R«laimhed-t cladirodé further
comprising a channel under the gate 15 electrode includes a high voltage
metall 8xide Bemiggeductarlahednel, dadouliievdiffasethdraite mletapdxibiaving an

op&Ignaraion charmelag! 5@%@?& @ﬂ@f&'h?&ﬂ%ﬁ SRMILONCNSIRRCHRADNE 1m

a vertical double-diffused metal oxide semiconductor channel, a low voltage
OpRBYAY Biibresdeflfcsindector channel, or a combination thereof on the

semici%nduclt% gubstrate. 20. The sl;é%le% ?ﬁc,rt%laimed in.claim 16 wheJ%ira the

. stem, as claimed el COmprising a source an rain on
isolation edge m‘?’pfant Includes léld;a square, a recfgﬁgfe,ga Circle, or a

OBDaﬁgleihlnpldntﬂmjg'mlgtbesﬂai_q impialas shapatgdthitherogdttypdedtaveleeartiohn or
e(ﬂﬁltn?tﬁéjﬁgtqfom%ﬁqt%ﬂ f&gigﬂea‘%nder the source and the drain.

19. The system as claimed in claim 16 further comprising a channel under the gate
electrode includes a high voltage metal oxide semiconductor channel, a double-diffused drain
metal oxide semiconductor channel, a linear diffused metal oxide semiconductor channel, a
vertical double-diffused metal oxide semiconductor channel, a low voltage metal oxide

semiconductor channel, or a combination thereof on the semiconductor substrate.

20. The system as claimed in claim 16 wherein the isolation edge implant includes
a square, a rectangle, a circle, or a triangle implanted includes an implant shape within the

gate electrode and on the edge of the active region.
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