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{57) Abstract: A gas dellvery system (100) for an ion implantation system comprises a gas source at a first voltage potential and
an ion source at a second voltage potential which is larger than the first voltage potential. The system (100) further comprises an
electricaily insulative connector (108) coupled between the gas source and the ion source. The present invention also comprises a
method (200} of delivering gas to an ion implantation system which comprises maintaining (202) a voltage potential of 4 source gas
at a storage location at a first voltage potential that is less than a second voltage potential at an ion source of the jon implantation
system and delivering (204} the source gas from the storage location to the ion source.



BULK GAS DELI VERY SYSTEM FOR | ON | MPLANTERS TECHNI CAL FI ELD The present
invention relates generally to ion inplantation systens, and>herery 2005
specifically to a gas delivery system and nethod for supplying gas across
a voltage gap in an ion inplantation systemor other type equipnent.
BACKGROUND ART lon inplanters are used to inplant or "dope" silicon wafers
With inpurities to prosuce GASBERVERYSYSSEM FORTONTREEANGERs The n and p
type extrinsic materials are utilized in the production of sem conductor
integrated circuits. As its nane inplies, the ion inplanter dopes the
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W th sour cgpeddtiphdndl S such as boron, galliumor indiumw |l be inplanted.
The ion inplanter includes an ion source for generating positively charged
ions fromionizable source materials. The generated ions are fornmed into a
beam and accel erated al ong a predeBACKGROINIEART path to an inplantation
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rotates, tifelaRigdf ers pass through the ion beam lons traveling along the

beam pat h col | i Th joniikflaridédChefi€ abh Tl sotaask deﬁbr&daepés%ay bﬂaggew%ﬁﬁém iofizgbot i ¢
armw thdraws wafers _to be treated froma wafer casSette and positions the

waf ers on P TEFRF TRrgstracddens pydemedintog beprp andiaprsferatediajoas aP‘G%"(“i“’é‘ dbegm
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For high current ion implanters, the wafers at the implantation station are mounted on a surface of
a rotating support. As the support rotates, the wafers pass through the ion beam. Ions traveling along the
beam path collide with and are implanted in the rotating wafers. A robotic arm withdraws wafers to be
treated from a wafer cassette and positions the wafers on the wafer support surface. After treatment, the
robotic arm removes the wafers from the wafer support surface and redeposits the treated wafers in the
wafer cassette.

Fig. 1 depicts an exemplary ion implanter, shown generally at 10, which includes an ion source 12
for emitting ions that form an ion beam 14 and an implantation station 16. Control electronics 11 are
provided for monitoring and controiling the ion dosage received by the wafers within a process chamber 17
at the implantation station 16. The ion beam 14 traverses the distance between the ion source 12 and the
implantation station 16.

The ion source 12 includes a plasma chamber 18 defining an interior region into which source

materials are injected. The source materials may include an jonizable gas or vaporized source material.



The ion source 12 includes a plasma chanber 18 defining an interior region
into which source materials are injected. The source nmater ak&riyzobincl ude
an ionizable gas or vaporized source material. | 25 February 2005 Source
material in solid formmy be deposited into a pair of vaporizers 19.
Alternatively, gas sources stored either in high pressure or |ow pressure
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of magnets idf.@ibeahae.around the ion beam 14 which are selectively

energi zed by the control electronjics (not shown) to adjust-the height of

the ion beam 14.Thyioa bepmefermiggsing shigioe phicyre40 firbersughpios 4 @ddrupdlé Riembly 4001Si Ng
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42 is an i on,. es%@fresol%/g pl ate 52. The resol ving es an

el ongat ed aperture B& th oqﬁgﬁe‘i'/\ﬂf"&‘ﬁ thetien hegp 44 Whick Z%Sdecnvely energized by the control
electronics (not shown) to adjust the height of the ion beam 14. The quadrupole assembly 40 is supported
within a housing 50.

Coupled to an end of the quadrupole assembly 40 facing the Fafaday flag 42 is an ion beam
resolving plate 52. The resolving plate 52 includes an elongated aperture 56 through which the ions in the
ion beam 14 pass as they exit the quadrupole assembly 40. The resolving plate 52 also includes four
counterbored holes 58. Screws (not shown) fasten the resolving plate 52 to the quadrupole assembly 40.
At the resolving plate 52 the ion beam dispersion, as defined by the width of the envelope D’, D", is at its
minimum value, that is, the width of D’, D" is at a minimum where the ion beam 14 passes through the
resolving plate aperture 56.

The resolving plate 52 functions in conjunction with the mass analyzing magnet 22 to eliminate

undesirable ion species from the ion beam 14. The quadrupole assembly 40 is supported by a support



i on beam 14 pass as they exit the quadrupol e assenbly 40. The resol ving
plate 52 al so includes four counterbored holes 58. Screws @reéibrah@on)
fasten the resolving plate 52 to the quadrupol e assenbly 40. At the
resolving plate 52 the ion beam di spersion, as defined by the width of the
envelope D, D', is at its mninmumvalue, that is, the wwdth of D, D' is at
a mninum where the ion beam 14 passes through the resolving plate
aperture 56. The resolving plate 52 functions in conjunction with the mass
anal yzi ng PreespiéP apia spppod Plaisioh dibesuppasicheaskyt Bbis eouplsth togip dniriessufics il thavesobvéng beam
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potential. The gas I verty syst'em accordi n iments of the present
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a renote |location, for (m) mtp gas aner t he downti ne associated
with ion asd ovér prior art gas delivery systems. For example, because the gaseous 101 source is stored and
transferred from a remote location, for example, in the gas bunker, the downtime associated with ion source
material changes is reduced substantially. Further because ion source material replacements may be
effectuated remote from the implaater, the potential particulate contamination due to handling gas bottles in
the clean room is eliminated. In addition, since the gas box which is local to the ion implanter no longer

holds individual gas bottles (e.g., SDS bottles), the size of the gas box may be reduced significantly.



mat eri al changes is reduced substantially. Further because ion source
materi al replacenents may be effectuated renote fromthe i npbaner,200he
potential particulate contam nation due to handling gas bottles in the
clean roomis elimnated. In addition, since the gas box which is local to
the ion inplanter no | onger holds individual gas bottles (e.g., SDS
bottles), the size of the gas box nmay be reduced significantly. 3 25
February 2005 In accordance with the first aspect of the invention, there
is provided a gas delivery systemfor an ion inplantation, conprising: a
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potential; an 1on source at a seconé vol tage potential which is larger than

the first d?}tVP’Va@é’fﬁﬁwféﬂﬁﬁwﬁhmdmp%wgel ectrically insulative connector
coupl ed between the gas source and the ion source, mhereln t he

electrically |nsula onnect or rises a_pluralit as deli
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- i nner elongam@deub&m@ﬁamged to transfer a source gas fromthe gas source -
to the ion source; V@dﬁ eIongated tube in generally tel escope

arr angenent mn?ﬁ“sﬂrwﬁﬁhgﬁ BPOi%rein the tel escope arrangenent defines
a spaci ng bet weeion tduee htrareond volkze povehtisiwich istl@ger thabibg fiseslxee pitenghlyand and
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steps of . yaal At .A K@l t age potential of a source gas at a storage
| ocation at a first voltage potential that is less than a second voltage
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delivering the sto sqQurce gas furt S the steps, of
grrangement detrines a spac?ng between the inner tube and Eﬁ (r;'Ber tu%e respectelve y, an adapted to contain

an inert protection gas within the spacing.

In accordance with the third aspect of the invention, there is provided a method of delivering gas to an
ion implantation system, comprising the steps of:

maintaining a voltage potential of a source gas at a storage location at a first voltage potential that is
less than a second voltage potential at an ion source of the ion implantation system; and

delivering the source gas from the storage location to the ion source, wherein delivering the stored
source gas further comprises the steps of!

engaging a valve arrangement to permit the source gas to flow toward the ion source through a gas
transfer system, wherein the gas transfer system is generally at the first voltage potential; and
coupling the gas transfer system to the ion source through a high voltage isolator, wherein the high voltage
isolator comprises a first electricaily insulative tube and a second electrically insulative tube, wherein the first
tube has a length which is sufficient to withstand a voliage thereacross, wherein the voltage is a difference

between the first voltage potential and the second voltage potential, and wherein the second tube isin a



engagi ng a val ve arrangenent to permt the source gas to flow toward the
ion source through a gas transfer system wherein the gas tsanafsr208yStem
is generally at the first voltage potential; and coupling the gas transfer
systemto the ion source through a high voltage isolator, wherein the high
voltage isolator conprises a first electrically insulative tube and a
second electrically insulative tube, wherein the first tube has a length
which is sufficient to withstand a vol tage thereacross, wherein the voltage
is a differembercleiseroigensendnevit and gengiallt saggangroheding vt therseneraletelsesermnd vol t age
potenti al anaRthAhREShIL HithREDRGUDe is in a 4 25 February 2005 general Iy
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arrangeneggurgegasqﬁghg”o ohhe ROWLES: 9as to flow toward the ion source through
a gas transfeér syste “Wherein the gas transfer systemis generally at the
first voltage [eseging @b azaneemsaiippirniythe prarcg gas tq floxrewasd the ips serre thoougeess on
source th%&Hﬁhsy@terﬁ'xﬂ@refﬁ%e%@élﬁan&fé%s&h% endrflfy alRE ﬂ&%ﬁdgé Mﬂéﬁﬁal%ﬁmr' sing the
step of purging the high voltage isol % ina first direction, wherein
the source gas C?@"W%Fcﬁﬂ%ﬂf"’éﬁferfsf%ﬁi tPH’é“@é@“@ﬁ@%f‘é}“g%%t?@ﬁﬁdﬁ% accor dance
~wth the fifthReRecd fuffer Edﬁ%rlb]ﬁ@hﬁ@&dp@ﬂpurélﬁgaﬁﬁlglﬁ/o@d'g@iéblﬁi@ldn a fikedikamdn, dherein

del i veri n%%as to.an ion m@l antatjon system conprising the steps of:

mai nt ai ni M FFEFLEYEFET EM o 5isl ¥¥Efce gas at a storage | ocation at a
first voltage potentl al that is less than a second voltage potential at an

Lhe storage | olhFTBRAETAE TBAPRath ear iR BT BT R CHERe o s

source gasonfxmluladwnnscfsmmrt:brsle'singhlestspsef)s of : engagi ng a val ve arrangenent to
pernmt the sour nsfer
system wher ei n%%ﬁgﬁ% 3 vglttat‘ga ééi%;{i/got"%e P a?QSt§r9 1{%&@{ gﬁ%@ oﬁ ?grgg?[en&%llt %
pot ent i al jessthad agesars \th@epﬁ@tlgasantlmnlsﬁeqfﬂlswmemwmhé@mon source through a
hi gh vol tage i %le%%"the shR& ghBfROf: ik cf% DLtk QMY ibrSdolle, WhGeid BfiRerRf mP b4 NY
the high voltage is6lator in a second direction, whérein the séurce gas is
evacuat ed Sfufs gisdutergionprispebe stphel | on sour ce.

engaging a valve arrangement to permit the source gas to flow toward the ion source through a gas

h.

transfer system, wherein the gas transfer system is generally at the first voltage potential; and
coupling the gas transfer system to the ion source through a high voltage isolator;
the method further comprising the step of purging the high voltage isolator in a second direction,

wherein the source gas is evacuated from a region near the ion source.

To the accomplishment of the foregoing and refated ends, the invention comprises the features
hereinafter fully described and particularly pointed out in the claims. The following description and the
annexed drawings set forth in detail certain illustrative embodiments of the invention. These embodiments
are indicative, however, of but a few of the various ways in which the principies of the invention may be
employed. Other objects, advantages and novel features of the invention will become apparent from the

following detailed description of the invention when considered in conjunction with the drawings.
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To the acconplishnent of the foregoing and rel ated ends, the invention
conprises the features hereinafter fully described and parbkgyl.an)Mos
pointed out in the clains. The follow ng description and the annexed
drawi ngs set forth in detail certain illustrative enbodi nents of the

i nvention. These enbodi nents are indicative, however, of but a few of the
various ways in which the principles of the invention may be enpl oyed.

O her objects, advantages and novel features of the invention will becone
apparent fromthe follow ng detailed description of the invention when
considered in conjunction wth the draw ngs. 4a 25 February 2005 BRI EF
DESCRI PTION OF DRAWNGS Fig, | is a prior art system|evel diagramof an
ion inmplantation system Fi GRIZPFIDESERIPEERN OFRRAMINGBustrating an ion
source mat er i alfigelid MebYarbyste VA eRaLH oS iinPRRatR%RMR] ary aspect of the
present inventi QI’]'Q,FI gi; ﬁ I'S g schemati c di acra,nl1 illustrati n(g a tport| on of
an ion source da&2&absrk e duFiEting g insarerdeieal dgliverysyitem Apqrdipgato 8% ent i al
i n accor daneeplay sdpecovidhegspac invaftioi;he present invention; Fig. 4 is a
schemati c diagr i | I Eg el [ portion
of Fig, 3in accor c?a#%{éna@ﬁl({l onggsgétg%gﬁ)gég?&ﬁ?g%gng%rﬁxgqeﬁﬂegﬁ@&gﬁ; Fig. 5
is a conbivkindagfetvpiage paicntial draseraganes withage asnect of thesresent inveptignipl ural ity of
hi gh voltage irs0hataQbhefbfidtidetbBiusGAHR kR Gon26kx ddiigy neau1peRad S BE 3 in
encl osures whjch are nai nto?.i ned at. different voltage potentials in

accor danc EHIPAC SHE OUREL LB PEFE YRt i nvention; Fig. 6a is a cross
sect i on di agr arfig. b lisusbmbinedgrspectivegind sabbhaigdiapealikhisosting b pluctityro€higinvoltage
accor dance, .} ' on, - 005
o T ol RO Rl d (5 o BRSSP O el of SR e

. portion oPOERBIs i ageerdapetvdgene 3sa%t efthsoresent ig¥antiP® of Fig. 6a in accordance

Wi th one aspectrigdéa it DaoREQEET diaghdtViBibirki@ig a high FbiGige ifolatsr sBudulr@M a6ddafatce itAIr am
del.i veri ng an 1on source materi al to an ion

illustrating a @p{gd o& \

i mpl ant at iOB%aS%eﬁtrsE? FHILEEBYWance with one aspect of the present invention;
and Fig. 8 is another flow chart diagramillustrating a nethod of
delivering an ion source gas froma storage location to the ion source
when the storage |ocation and the ion source |ocation are naintained at
different voltage levels in accordance with the present invention. MODE(S)
FOR CARRYI NG OQUT THE | NVENTI ON The present invention will now be described
with reference to the drawi ngs wherein |ike reference
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nunerals are used to refer to like elenents throughout. The present

i nvention includes a systemand nethod of delivering an iog Ps_eg)urce 8 S
froma storage location to the ion source of an ion inplant £ ﬁuary5239

when the storage |ocation and the ion source reside at differing voltage
potentials. The system of the present invention conprises an ion gas
source,. for exa i 1 ne |n a
storage |ocati oﬁ&v\% &gﬁ?‘{edln%&gsc?& i eﬂ:ﬂg%&%ﬁ%f"“"m%o B%mgnnzﬂtmésrﬁu i
exanmpl e, a SoRERTPcRp 2%‘5= -Gain dsendease W“FH’EG ﬁmt@fa@mﬁaﬁwennsn,rral ntai ned at the

storage | ocati onmga! is@ flowlchdrt NAPAAOS Rk @ MettBl of defiRkinE2430Pdo8oce Mhik S tdf anGgOUNd
potential . . The source ?qas i s then t{,ﬁ%ﬁ}]{je”ed to the ion inplantation

system vi a ¥ BH 1?5”5%?’&*‘%?" P F1 HRE HenainNeRdAE Ak ni | ar to gas
transfers to ot Figrs & ypsisr idw ghaodegamnilpsetfog paehdd of Qeliveridghe idnQGBurSOidf £6m agas
i's local t@uth8ed C si des second voltage
potent i al (g EE 0 mté &Q%}%@ﬁ%&é%n §1¥§$§§Q10{%@$n :glg “‘.%s“mcsg‘ﬁ“% %it%? I ary jpam ta:gecl Box
of the ion ﬁffﬁ‘ﬁ‘l“é{ﬂfa&ftlie‘éﬂlﬁ %%%mcwah@heremtlmr@nhl gh voI tage isolator
structures which permt the ion source gas to be stepped up fromthe first

vol t age pot_entiﬁl to the%ﬁsﬁggﬂ\é%wéﬁ t| al, res ecg{al veljy ;I'the ion
source gas is en provi JENifFﬁgf cond vol t age
potential as ne€tbguksenthmemips tviinoard desedtad drith fefdrines PriRSIRIHings RMEEL liRreRhans
for renot e, §l05a06.Qf |t tial

differs fromthe Vge% t%%%?gc}?{gﬁlt%gg{scﬁt 9@ }I.h%rgsgm 'ﬁgeﬁ c%ﬁesém Stmtg,‘nrﬁmﬁt her eby
facilitati Rehedipbdebizesips 41 op spyece gﬁsémﬂe%ﬁt@#ﬁﬁrmﬁf&rmm top sereasvb art lomfrnniaonn@our ce

gas mat er iyabs whehliieRiongge ROMoh And theioh skt BSide Ftl fferids Yokadd JRleREds. HBY §hiedioagr am
|IIustrat|n an ion source material delivery system 100 in accordance with

an exenpl al§PRSIERERIBR ARG AR BB 4ES HT i PETPITHESUEFS P8 FS JEERRISER00

i ncl udes amgasnebunﬁ(mage(l&adxmﬂﬁcﬁ& feAtm fréem thedom zfnblanmtﬁ:lﬂ systepl, foR badnbRIa Syst em
for exanpl e t e |

equi pment %gt'rsalﬁ% ﬁ\%ﬁceg?lam%n osogér%gmé%%e !18 THE “p??':’e"'%mentEll %ngrﬁ‘f R Ehe
gas bunkerf"!LfG?nHl%CléF“éémmfbmt@é@ gas storage Iocatl on within the fabrication
facility which TH@MASukdas Kk MR ipREPERIDRDAEAEENAE, FL bliP s disHiBhis

processi ng steigs therein, The gas_bunker 102 incl udes storagé space for
mul tiple cHRTFAIE BREmSr il 1o ges BaFLers;io,hes SPe Al BRCRHPEUREE LY BRGE dhftion S98We | n
vari ous t ypes loofl tmmioaﬁuwnmoﬁman,aauqn&emswm&dnd:@n@e@b@ﬁtﬁl @S., ROt 0
bei ng stor DS type , hottles. neq tly, replaci. n_enpty
gas canni S%qj &ggh% 1§ Qouq aS to r.l¥eD asbo o'tf Ehc B)n anta og/sys%glvéﬁnﬁ T?{%ﬂxglg\fgtage
February 26m8or samntics @Véach aqrsrdlt qun@hmrc@as ) ba stmewi gnfzomibe fisutoltagetperentizptoitieg t he
delivery Qtscog@*\%ltaga‘(ﬁgtgﬁtgl pegpetceveﬂn%gisﬁm&r% is é!%rgﬁg\tideg &lgﬁn%ﬁ&%& thqfl Cst

i nvention, the F)I’ ocess_gas in th bunKer IS mal ntalned at a

vol tage peRoEhtoiage pe g deeded. C'G‘F FYS&P’O‘B‘ﬁ Brethed o shepaisent ippentigeploya fop resiptet em
100 f urt hetordgnéfltiedatisodreDits b HdRagd @hieMBI WVhiSHEHLN D the GRQEA kA8 Ye teOMR! €d tO

implantation system, thereby facilitating the easy storage, replenishment and replacement of ion source gas

materials.

Turning now to the figures, Fig. 2 is a block level diagram ilius&aﬁng an ion source material
delivery system 100 in accordance with an exemplary aspect of the present invention. The delivery system
100 includes a gas bunker 102 located remote from the ion implantation system, for example, outside the
clean room in which the ion implantation equipment resides. According to one aspect of the present
invention, the gas bunker 102 is a centralized gas storage location within the fabrication facility which
holds the various process gases needed for the diverse processing steps therein. The gas bunker 102
includes storage space for multiple cannisters and different process gases which may be contained in
various types of containers, such as pressurized cannisters as opposed fo being stored solely in SDS type

bottles Consequently, replacing an empty gas cannister can be performed simply by fluidly isolating the



t he gas bunker 102 for transferring process gas fromthe bunker 102 to the
various different pieces of processing equipnment, for exanp$Esbraty 2000
i npl antation system For exanple, the bulk gas delivery system 104 may
include a plurality of gas lines with associ ated val ves, gauges, etc_to
distribute the process gases fromthe gas bunker 102 to the processing
equi pment. For exanple, the bulk gas delivery system 104 is operable to
deliver-nmultiple, differing types of ion source gases fromthe gas bunker
102 to the i?fﬁ’““‘?’ﬁ?ﬂ SHHEIRS H RN AR [Firbovt inferrupsing the délivedty of gpeAt@RiMzasode@xahdl W
the differi ngpsoifitie gregasiatniich, the5io6s %ag'ﬁxrtﬁeaﬂtas bufdker 1854 lm'a{n%}ngd A £35Yshange
over of ion ﬁ)%&aggmggscegm(e 3 tq alTow a change over froman "n' F‘ype

g fﬁ?“? bofgpgaly o) ves,

dopant to a gauges, etc. of the bulls gas
delivery system 1"0& d#a'yrymtemliomﬁrmd-mmdéé a,buddgﬁsddhs@}@ts@mq@‘gbﬂ%vg; cdupiba @as
del | very syShei RSO Ga%ukhiSccOhs LEFKRNS, AW 0o, das L1 e, el C.

According to_ one exenplary aspect of the precent diffepriat Rieres 9fj nes
associ at ed VI CRSPREVBAFK. Fersagrs ay ionjmalsntationsysti0Faregarglep the bulh@isldyhvexy system

i nsul ative aﬂ@ﬁm@}plﬁd-‘lﬁﬁe@ phofxlityrif Bds Jndd »Mﬂ%.ssg@aieﬂ%ivés u¥esteﬂt,e'50 eﬁ%&f‘%ﬁ qrocess §8ﬁf‘
ce

first volta nt ssociated with the gas bun er
gas is transferr gté?t\’/luiz{ie’rltl %ﬁ Bﬁlpf?c?ﬁfg“ & FPIGy §orSaplenthe bk g3 dalivemnetrns t0dds

enc Ihos ur (e POBhHP éWV?fSn&ur;mbadhfftrmgands ES@QGUred ga_d;s Wbrh lfhe%ﬁls Hﬁ%r 10Dk a;gltugﬁt i on
machi ne ( NOtimBAHRIAR eqiin rked to as the ion i ant er
gas box. Wthin t heeq\g%cl oénur e or %on m%@%%‘ 5’ﬁ S%‘B‘ffr“&%s ﬁ’afgmqeéheéetab‘ﬁped
up from t he SR G35Y £higpge ovgoion F%‘FCG ghse¥ (8€xamﬂb‘ea cleingeonyert froge Aty Ratopdmt doal

to a second‘Poipeddpast). Tat vabhes,Ghuged) €ic. dr@fd bl RAABERY 5 ?sﬁ%ﬁe ?648%3;(!:%2%1&? ﬁ%tﬁmé ryat od

KM via a ga er, vol tage isolataor struc
“in Fig. 2, oﬁlggge erst)orf)‘(é,‘le qP%‘fes'r%St 8“°ﬁ’é‘§’/’ ep5dines i lealrage: Eeei gas iegatc: ocordingsb e

various di f Précgamplant agpeeiof gfe pregamt mwnmeﬂ@gaeﬁestaﬁkohk’ted Witend bRk Qs{d‘aﬁfvery system
Ther ef ore t @ b BV, tyre 1 ow vol tage
il bt 28 {%&%{e tcﬁ’%&ﬁ? agE*ps do&‘fefyotﬁg‘ﬂr@'ﬁg% o, the st yoltagg g

portion 110a of the gas box to
reliable naRt@Ra asppri |"§‘I‘iﬂ\?<ﬂaftla'gl@rﬂ%-ol ator structure 108 allows for ion

source process ga&e&@&cbﬁs&tu@ﬁﬁéﬁeaﬂﬂmemk@&%ﬁ'ﬁﬂrs%%n?ldi%ﬁ%‘ihem LAY

ta
potentlal S%Q@a,ﬁmq ctwt ‘ﬁ‘f and al so al | ows 'such gases a"f)ted & S"é
conveni ently, for SECHT W 39 dEplaation Arackipet(prs sholy) Wiich ie seoetmeshe

cost of therfeme tg wh@en g@ﬁe&r gabbéx OVighh theé @hcloshird drlshbHok 26@e fohl Soutle @l iV QL Ha0e

I sol at or £ - Jas boxes res at differin
pot enti al s%ot %ﬁfﬁé’?g‘m c%ﬁgﬁvﬁr% ?iscmf‘r%t)gmgfds‘?? gal’é?rﬁF‘?‘jV@(P"éFﬁ?f‘?é‘r“émh the

cont enpl at of FElanten dperafes (e, %Wpfrﬁ‘)tfﬁ@ visggpedebier Kigh itegentatdr SveRid 108, AFOr
exanpl e, a IBusm@édan 582, bior ESRIidlangs f oy B EBldAR B AS SOCI LG Wl L L N

I on i npl ant exist, and the isolator struct uﬁevamuf T gas

at a low Vv Sf"f“&?rﬁafeﬁ@ %P?m@&g‘eﬂ@PW@W%@M&MMMSM@EHDQmwM1 age
gas box. Allwevqltageupvmbqa 10aoﬂhengls eo;gas hjg@xolmwdoemcﬂqn Abafanli MaMOILAGE SUCh

as circuit grou ucture. 108 may couple the gas from
the gas box at g‘i Fﬁ’l\%gj vothP méc’%a?r %to W T W QAP RS gE b bystord Ardyh

vol tage. Fitjintagied & aa?rlve*;t@nmltagqposgﬂmémh hseirckiicagouadramifalsa aflstsi@EaRE todbe Bidek

gas del i velkyhveisug #r 2hple0k m 100 of Fi 2. “The bul k gas
delivery system] 1)84 "ot i th%ﬁs %%%%Q&e@éégé@wag coséﬁp%ﬂ?%sﬂ’é? gases.

Although Fig. 2 illustrates the high voltage isolator 108 coupled between two gas boxes residing

O

at dxffeqng potentials, other system configurations may also be employed and are contemplated as falling
within the scope of the present invention. For example, a single gas box residing at a high voltage
associated with the ion implanter may exist, and the isolator structure 108 may couple the gas at a low
voltage from the bulk gas delivery systemn 104 to the high voltage gas box. Alternatively, a single gas box
may reside at a low voltage such as circuit ground and the isolator structure 108 may couple the gas from
the gas box at a low voltage to the ion source which resides at a high voltage.
Fig. 3 is an exemplary schematic diagram of a portion of a bulk gas delivery system 104 for use in

the system 100 of Fig. 2. The bulk gas delivery system 104 of Fig. 3 illustrates a system which provides
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6 25 February 2005 for the delivery of four (4) different types of ion
source gas, however, systens providing for nore or fewer | @RFsoury80gases
may al so be used and are contenplated as falling within the scope of the
present invention. The delivery system 104 includes a set of ion source
gas input |lines 120a-120d which carry ion source gas fromthe gas bunker
102 to a r%gl %ethh%%&ch%ab” cation facility associated wth an ion

i mpl ant at i &R SEREECT Rt ¢ Pot RS AP SIS EEY OTeVER {stes prpYigiag formners ogfewer
di stributi dmsewcegreymamdsoibonsed mrqﬂramzaﬁ:pleuad Sfsllify M itNONe3t6fe of @R Ipievaaf Y T O

mul tiple i %eduwlﬁghﬁvé& g&s&)ﬁ méluH&Xz 59[ o? Bn Qo%rt:%n%)sl g%u%ﬂlfs gﬂ'ﬁ 1?0 w,gl-g r}-ﬁt ‘l at ed

as falling within the scope o present 1nve
line 122 i $OUP & fismshA Bebroker 19%@ adaﬂ?l\}-’eﬂlyl tha fahrisption(erilinassogiared wainan ert gas

for exanplighlanftidn @0 Nk ﬁlﬂ%&‘é@s&én@ﬁﬁ of FRe5ind«408s 4 A0Hn 4105 Ul o7 Bgr 1 es of
cti ve The inert.gas line 122 al'so couples to

val ves 124a
each of thé™ }anmﬁdn\%ﬁ?e(“gg%wﬁvgro? By & Hieple ion implaniaden syterps mayalsR by emrieyed 216 imnd
a check vakenempREdasiiiieg within thelgtbpd dfithe pteeat inverién. gas | | ne 122 has a pressure

gauge 128 or ot t |ate revmth t hat be
utilized to rmnlt&?%t? %:Rﬁ’n; ea;(sl%assg%?:ﬁét e%l E‘t%%&ﬁ v%fy“é’ga@"?gc?‘sgfgrs
108 as wi | Fmﬁéledlﬂ%oe@ég@evwwugh@ai@@—la@tmughbepwf Nveei&}mim@r sespectivelg. The

detai | ed | DBt gOURCIE2 aa@codﬁl.-g Y 84K oBMS Lxg}mmsemo%ml% vid 2 idolabod §ﬁe£1@$aﬁfé 1hdlnltl -
|ines 120a 120d operate in a simlar manner,

4. Because_each o

onl'y one of “FHe™l'f §' g%dr ?‘1??81“°Hlt%edﬁe§%=éﬁhqec}?"ﬂfdﬁﬁf?§%‘§e ggpeed P8P T B and
brevity. Thenitong dsoaeras@mgasthbmm th&&&y BONizEdIE Toifor Fod NaKs aE8dGiated Wigh thd BEh
surroundedvmge%ﬁggtlgg 2SO Hk0 glrjetggr%c% V\f%l ch is provided for safety

contai nment. 1n the event the nner 30 experiences | eakage. In
" the above nmannefa %W%d@@ﬁﬂ%leﬁ wﬂﬁme@&mehw sysisinpertipoiD4sio tliugmted geligd. ar e

saf el y consabiescipdtthelfOf hddN8ha- 088 o%;e'rzl?ﬁn ;giglﬂhﬁnﬁﬁé’r'"%g)}ﬁn@l)é e ﬂ{eg)&/ﬁ%%ed

AIternatlvqeJ ﬁﬁ gultlp e inner, gas lines may reside within a single
cont ai nmen fidor p&?°%93 sprepligingand BepvioTige (%9 ﬁ°"§?9t§?%’é“ed§%a PmpEses IaRper ge ligc hes

to a coupl Ioﬂguranm@mgema:mcr doRthintr@nciwliteq b Whigh 1e 5@\&&&1 odateBitodt3iiméns inGR bR the f OF
nmoni torin e_i,opn_ sour.ce qas as line 120a al so
i ncl udes %rgep eaé 19&! 13? g;%egxg]ges le A28 oo tﬁe abgve 1er, ?tw%l?){/tg:ﬁ%g GRIFPSE 197 SPE 6
for a sel ek o saﬁqlmoata@edméeheu imner gﬂs hudnléo nmumdrqutqas! Aerhitiyely, megdtpéciiey €

hi gh vol t agerd.sahatsie “%fn%hgre%m&&ﬁneﬁt Aol LA Gldr0g Fudbg é&&ﬁe ggé el 6 t gas

such as nitrogen is fed through the inert gas line 122 an I stributed
t hrough a 32°ReyR arpgRling Arangapent 14do (+hish ¢ Prgsaare swiich 186 isepupled farel v coupl ed to

t hle co 2 ggaﬁdnngmgfdhﬁ:omﬂg?tthefo{: E(bt@e gés prbci@él Olhe gta.h%e gﬁ{a\éﬁo inléféacis e vllaml uah tl&h u{ (r)]f f
val ve 0 ne o .sel ectively couple the
inert gas '? aorépgr’\ out si %’é Kol %’Sh glg‘fws ﬁlsﬂ?F“v%?'i“iffém‘?c%q A hriomse ey 325 e
connect i ngcspffb'ee bjshzolmadlstﬂher sfhegele 108Viv econt@iisg BehES8coupl i ng arrangenent may
be operated in fhgfAal Jugﬂ\ﬁs%ogéﬂgﬁald%{ryugﬁ %%meﬂgas 6% 89 id Bibuted through a T- '

arrangement 140. The inert gas may be selectively coupled to the connecting tube 138 of Fig. 4 through

the valve 124a. A manual shutoff valve 126 also couples to the inert gas line 122 to selectively couple the
inert gas to an outside portibn of a high vbltage isolator 108 via a connecting tube 142 and the check vaive
127a,

The coupling arrangement may be operated in the following exemplary fashion. When an fon
source gas is being transferred to the ion implaater, the valve 121a is open thereby placing the ion source
gas in fluid communication with the high voltage isolator structure 108, At this time, the inert gas supply -
valve 124a associated with line 120a is closed, thereby preventing the inert gas from diluting the ion source
gaé. The manual valve 126, however, has previously been opened, allowing the inert gas to enter the high
voltage isolator structure 108, for example, in an outer tube thereof. Therefore the ion source gas residing

" in an inner tube of the structure 108 is surrounded by inert gas in an outer tube via the previously opened



source gas is being transferred to the ion inplanter, the valve 121a is
open thereby placing the ion source gas in fluid conmunication with the

hi gh vol tage isolator structure 108. At this time, the inert” EREHM y

val ve 124a associated with line 120a is closed, thereby preventing the
inert gas fromdiluting the ion source gas. The manual valve 126, however,
has previously been opened, allowing the inert gas to enter the high

vol tage i sol ator structure 108-, for exanple, in an outer tube thereof.
Ther ef or e ¢H¥ orPreferablidhedurst sapartssivnly grehter than terloioutipe pRfsutchs ml dayl hike
108 is sur roaticteehit e i€ ibe 38 e kfhe r oy 8, Lhe previously opened 7
25 February, 2005 val ve 126. Pr efergfgllgga@ﬁ%&?%gf%n gsm%?lg(’s“ U eem?eﬁ’a?’é%ﬁser
than the ion s6urc °@teégepﬁPE@&F%m%cdoft%‘?&’Fe@ﬁﬁomeﬁwg@in@sslb@ilémwmwieidnythe
i nner  t ubesust leakage noyibe obaiveed YAGhaprdsburE QURA 28, A@rdsd dan GBS - bl Q,Q%Qca} he
i nner t ubemediby vekding . e of the potential|y caustie-ron source
gas from exi %“Pl?]h% t?d%e? th r’#églfq "'J':tlsg)géé.&ger—lﬁ ra’te A8 %3 PRAnESs (8- %%Eﬂﬁ@-é‘&ﬂagé Steely lepldng
moni t or ed VAT P& (irinaes beefairdushtBage olpwowscire 108: AMs e gds pfssurttdigihet Y pe
. anal yti cal moimdRd i@ the Bghgt 0Bland 4 fickddEndoliE Y S P redn.the.line 142
changes (€, Gy desr easgs) t hen inertﬂgéiot%s )é%%?agge&lsﬁ%éoggmdﬁ?m%‘?“gtaﬁ%
i nner tube o THE KPYH 081 PayEowsaives EPr <stmalg, the micracorolistaayi dles Yahgat2la-
pL ess ;JI’ e nmiyd bvéglpqmwnmsdmelzw& i alihop igRege. & 2&0%&%3@4&1@5 9;@9111}1,; @l gL (not
shown) ,  aSeohRYm r Ld in nonitaring and. controlling the
operation of the?t\?gereli%ghlgggg %%g.gmf—scu)rre & I’@‘,lgelhﬁ’g‘a‘i‘ﬁgé?‘ﬂﬁ"cﬁ?f I"“E’jll“ﬁ%‘?ﬂgr’f‘a‘}1 cl ose
val ves 12 F5'8%121d and open val ves 124a-124d if a drop in pressure 'is
detected (indi Cikinkgga 1 £2GMAylaRo bd\Riitdd M ureeSRANLALMIERL sLUOS (120 o L 9 D)
via the prsgé%{nseta'%a e 128, thys elim nating source gas an &Y Bt 447y h
inert gas. The Tnertya% ifiesd sz whss Blshipareglopadiapdie ingrt gastigevatheldden

sour ce gad24darepsnedsThisertyes id @si iiReed bolow Hieiizh Bbs hmﬁ@%ﬁnerttgb‘érég%ﬁ of %ﬁr ce

gas line v, 21a- ) and the inert gas |ine valves 124a-
124d are glg‘ién‘gﬁg"]’%’%‘%ﬁ?‘*a%”gs?g 4 tgus?ﬁ% °“g'lh'f CREYE &2 e ooyt it elanterdds- 138

into an i MYEPAEIHEr inagdidin. ambthetset of fringimraeghs ling @alves (loathown)Shiay b6 tibded adO8 and
t hus f| uslhefgds mal o BEouSIPEHE €2 ' ..t ' .ol ant er, si de.

Al t ernati \éesleégmpr%i,n 1__{;1dgi t on,ﬁg?%ﬂtdﬁékﬁgéhgfasgp&le%@'s(k)nlr}a?jﬁgvegn gheg?sgiéh‘(‘i% ves
(not showd} Hay " b&" MiRESdndhBrovifes the ippsoproqyses torthe high voliage Fsplptog birubixmal68 at 2
120a- 120d filstokage pottriel gtk oy B &fualkd e pdeéhti@AY wRMERS jon Ldife 95s AL X @l
system 104, 1Q4; of Figs 3 and 4 provides the ion source gas to the"ﬁslgh
vol tage isolator structure 108 at a first voltage potential which may be
equal to the pBEehis patrspattivamiee Hlustueng theigas bex 106 offFS. 21if gredi@idediLi 1 phlaSuias

bunker 108, shil@uat® alohnfr Ve Vi B L rating t as box 106 of
Fig. 2in. §r eat%rt %et ai l &Qfﬁéﬂg’g%%:ﬁgou %@w‘)h{%ﬂ%ﬁ{% ?t'iuftgrsef p&t”g’é’%‘é“ﬁ’?&ﬂf@}‘?‘? n

whi ch one' B FbFaesHiogHbs ptpagyan 1 08 phthoges bexrendingas s it 0B tng polesialigad cirait
coupl e i geungiuithe GecqriSRAioh 1 (UBIOF NG gdsibbSlesiBRY dtHRReckdd iR phidfi (%%. 9}%)(
Foun 0 the second
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the enters the first portion 110a of the gas box 106. The ion source gas enters an inner tube 150 of the high

=

voltage isolator via a coupling 152, for example.a VCR-type fitting. The coupling 152 connects to the
inner tube 150 via a metal/insulator transition 154. The inner tube 150 is formed of an insulating material,
for example, glass, ceramic, quartz, glass/ceramic or other dielectric material, to aid in isolating the first
voltage potential at one end (first portion 110a} from the second potential at the other end (second portion
110b). '

The high voltage isolator 108 alsc has a coupling 156 on the other end thereof which allows
connection to the ion implanter. An outer tube 158 surrounds th;e inner tube 150 of the high voltage
isolator ‘108 and is fluidly coupled to the inert gas line 142 which flows an inert gas having a predetermined

pressure therein. As discussed supra, the inert gas is used to mitigate the negative impacts of a leak in the



operating potential of the ion inplanter). As illustrated in Fig. 5, a
portion of the gas delivery system 104 enters the first poRsFemaiyDoas of
t he gas box 106. The ion source gas enters an inner tube 150 of the high
voltage isolator via a coupling 152, for exanple a VCR-type fitting. The
coupli-ng 152 connects to the inner tube 150 via a netal/insul ator
transitjon nner tube 1 is fornmed. of an ulating materi a

for exanpl engn? %be-lltg@ang eranm e, g 5%519§ or jermapieRng Javice %‘F‘ﬁﬁf‘aﬁ & a5y mynupTns; fer any
materi al , ©¥ 2¢-n |solat|ng the first voltage potential at one end

(first pOI‘t i on F08) ifidkre éﬁ&oﬁ%g%gthpﬂg ISO?EEOI'LJEIE&Q&; nﬁracé%nﬂnﬁ 15 § Ondn

portion 1106} e hla}ﬁ vol tage isolato as a coup
Phe. ot her SR ERERESIt R PEokpTRoen A hmeiet Py epre e ivolises aivion 08 ey

?g t8 er fj ube cdrfiffisssarefcngtie] genbaRy dyliftRicaltribd Bavjnli_’Q a&_feréub Sylfkigdat Mﬁlér][a[%g BortidnSIBhat or

and is 0 e ing in ows an inert

gas havi ng(Jé’k%kg‘&%?gortﬁ&nlggO%Q%sszsufrgmi Ff{eti Dﬁne"ﬂé’ Hf”éﬂﬁ’lm WY bgBPHO 1%e i nert

gas is usedromespending groitiee 15 of ﬁaéht%manm@bmomiéoa:aimaﬂhe ion stvne gBs Rivetm@lygnUIar y

2005 i nner ghiherl& 1@@{343&%;1@&“@%51&&&% gtﬂiﬁgmﬁgﬁeg@ ?”“ Sdglv' ce
| M

111
facilitates_ an eas& nonitoring for any fes a

section vi &% B % ASRrgs ﬁ\%‘ﬂﬁ%ﬁb‘@“ﬁ’@d’l“’é’f&?ﬁ"%? iselptar H08101e a%@sh‘&mgs“tﬂol(&mé
exenpl ary &specbiuk porien I0LERM g2k FO4A04.| FiRtherAfe SEHAUASRE Bl M 2 SUPLAy 170he

hi gh | t | ] I I
ube havi nacn 3G Ghs 95 HRoup RORPLYRE B8 hOB B Rt e boheadiinna: ng
to tube 15@)10@PftF4@sbt5910§urrounded by a generally cylindrical outer tube

portion 162 (cCokdiRRPRRd dags & Ibs%)gf a&%chqgahf ing.ﬂauﬁ% maﬁ-g.mﬁ £} %pl%é%grogpcap on

160 carri es the ion source gas theret rou
~ second endEaBerlicHERESh hawevesattier eleqtigally ‘P%‘\‘@“?g fF’%‘?méﬁr%PYPBAmpleremavﬂaﬂs%s ina

coupl i ng aoﬁﬁmﬁlhtedlas&aluig WG the/Ppelof thé hro@naMdntRlU Pbree?(alfxph@ oﬁ‘xblgﬁexﬂﬁir} 8€rials
stem 104 at he | ow voltage portion | |

| at 108 t el
G of e g4 ik S e T i o o Erer T HA{ s T SRR | ng
170 such @smw@qumngmmewg Elmbwompékﬁesﬁmndﬂmdmﬁe@mb&mmmetehﬁpé on
i npl ant er yagyohig Jap?eﬁahétaqaﬁoe@&ram?p;a%@ff @theseﬂ,%&gﬁr o k0P, The inner

t ube 160 |s conpose ectrica |nsu atrn For exanple a
bor osi | i caf@ebefyreens The ggasing talieres|for an fregasde ﬂo‘b'ivhlen the Puter talyecl4P knd dusidabat | ng

mat eri al s mymb\ﬂﬁem Qiﬂ&dnﬁﬂﬂmﬂ'h?a présod @FRtA(LH, 183ed Akd é.ﬂ'gssﬁﬁ‘e bdcheddNEm BROPe
of the present invention. npl e, other exenplary nmaterials m

i ncl ude, bOYCAFEERG DT P Ellqo °Il§’t’?teéf°d’ﬁ‘?"ﬁ'5 leafagp e%e'éwg{ca&s outqf fhe igngr tube
mat eri al s, 168t The(oetegtube 162 &chiso @RS ol klechBallf\insaMting htadial, (de@anpR, 7740,

.etc.). Th g,grt(,@ﬁ%gq%n#@z surrounds the. inner tube 160 in a tel escope

arr angemnent as a aneter | arger than the inner tube 160, thereby
defining a spacimgishyoltzgtieplebreiOfetliz. 6THe inghulss ngprili7/2 ambiigwdwitiohe quer fuher t

gas to fl ow WhitddiRwl HEn@daE "forte%ﬁ)le}ﬁgog@ﬁ]g @%Lﬁﬂ;eq%ug Hl@ spacing 172 via, for example,
the gas line 142 of Fig. 5. One exemplary port configuration is illustrated in greater detail in Fig. 6b, which

represents an exemplary cross section of the end 164. The port 174 includes a cavity 176 defined by a hole
- inanend cap 178. The cavity 176 mates with a tube 180, for example, a flexible tube which couples to the
inert gas line 142,
The spacing 172 between the inner tube 160 and the outer tube 162 is sealed via the end cap 178.
The end cap 178 has an inner bore 182 associated therewith which surrounds or engages a glass-to-metal
transition piece 184 associated with the inner tube 160 and receives the coupliné therethrough., The end
cap arrangement 178 also includes one or more O-rings 186 that operate to engage the outer tube 162, the
- end'cap 178 and a cover 188 that attaches theréto to provide a fluidic seal to prohibit leakage associated
with the high voltage isolator 108. Alternatively, such pieces may be welded together.



i nner tube 160 and, when maintained at a pressure different (e.g., larger)
than a pressure associated with the 1ion source gas in the i rt 160,
operates to prevent |eakage of ion source gas out of the inﬁg?&fﬁgle%ﬁ%o.
The outer tube 162 is al so conposed of an electrically insulating material,
for exanple, polypropylene, teflon, etc. The high voltage isolator 108 of
Fig. 6a also includes a port 174 associated with the outer tube 162 which
allows an inert gas, .for exanple, nitrogen to be punped into the spacing
172 via, for exanpieaiet veiage galator {08 aperatss tg facififalg a s@p-uDmerokage fip Halign spartd sas from
confi gur at i onfifstpoichtalis b s@bichotehtial oA tRinpEth@ioh sdufte Eésgnajfﬁpstor\é@lnﬂ%gjs bunker 10
represents aggag%&[{g‘lgrgi o E%Sd%g%%,éﬂontgﬁioéfge end 164. The port ~1ncl udes
a cavity 176 defin&d 5yFa Rote Sh o BpewH 0= qfile ga5bext 406 pinbe jon trepdanter
with a tube ¥8Bstcrgrpontiahisize thedirs baxitial).eSitas e ivd imlanterGigéthesat b BighSoltdzOELL,

as |ine 142abokB@ KT @Ehidf v i ksl ARG L Uhe . 160 and the outer tube
g62 i s seal edovi %Kﬂ%e (laﬂr%g %%%e ?@%&ggﬁ‘té’blgn&rgg‘gﬁni“fs éghedﬁ“ﬁ"ﬁ?fégaslﬁﬁ“r@S?S‘Q

associ at ed t ReFEm FEPRHiUR P 0GP BN Qltagp (egn g greondpoghtisbof the iaveitngknter. According
Lransi ti on pPewoxe@rysmonitaisgrisit iorkieths REPIord 8146 Srdill (LSS L e
coupl i ng t heggiiy l}&?tmgmgﬂ%qdotecaag. ran%grrent 178 al so 1 nclutes one or
nore O-rings 186 that operate 6" 8?88“‘:? 0§ 4 Fps 19Gpks Pithout prgiag thersarasapA
178 and a cdygFal T@S’fﬂlhla&sat aligwirbmt t el eftlongth@eniboy 1 0B Vaf pdestid GrsHad. Tubrefore
prohi bit | eakage 2 86 E9@b@iatifraMncded eS8 ksqlator. 108, .

Al ternatively. Eugh, BF egg; may %ﬂeﬁﬁégg%ﬁﬁﬁgﬁ?ﬁ% f’ag‘ A PRRNF %/‘“%’63‘ H¥e
hi gh vol t age " S8F SFEPieq 48Y lepsh hitawuid provens pping. Apwever, sl wilized pnd/is bregplafear
t he ion soureBligasitiir ercom of the plesepOh®Alidndl t 0 a second potential. For

exanpl e, the ion . as _m stored.in the gas_.bunker 102 at a
Ccircuit ground pét%‘gebg{ul?gg? e "‘F?"éﬁ’ {2 PreseRt ingentione 2 paptheq of deliveringrion soee efs tq 4re

gas box 106 '@fmpitpryysiemisidisripsed, as dlusttaled irsHiQ 7 agEdepighafd tai @feren Mimeral 708, Thd St
potenti al) . mShermo téiprikd halntiRh hi-gher _vol t age Eﬁe}._ :
sbout 80 KL, ihs h‘?;?ﬁ S oppaRadly S RS 4182 Bhefodl iR s Bt
the ion souftdgae ﬂl?é""ssa‘fré‘t%i‘_“%thﬂjc‘* wica HMywhichegsisiecht a pecbnl witagepetail. ng
vol tage (e. §orexdnipl, theion Sitircp Qis@iy babtbre®@fn did s huder i B R £h¢-, cﬁ\&ﬁpgrainpg tentid)
one exenpl a%\kﬁﬁgﬁg&e&g thoe prese t .invention the hi %h vol tage 1So0 tor-108
has a | ength which re SuFi{es %ﬁ%‘i@”ﬂ?fﬁﬁwlﬁﬁ‘ﬂ%ﬁ*ﬁ?@m SPPELsen & higher dpifgeleance
across its &N#S0K8A, 166 without arcing thereacross. A general rule of
thunb is to all oMe8RRdty che L n%}@ r about 10 KV of _potential
difference. Therefore  if eab?&%ﬂa&%% 6% BhET A °“d%$‘?’?§’r"§ﬁ‘8é§“e‘>?‘i“§?@5§§’?vveen
the ends 167~ 3¥&° performsdgeqqrding ta e dow Sharuog Figss. Gihe ivp s@ucegad il tradsferretSini mb| €.
Any | engt h sdwae loamish & th fayBlassaéiGbd \With OV BEsyf26n R4f L) ANGhe!

cont enpl at egly;, {%al {d4n Wit hin lt he scope %)ﬁ?ia{“ﬁe Sge%éﬁ% é’{aﬁégﬂﬁnbﬂl.e béu{gas
According to another aé)g%’&z’?ﬂdcf"ﬁ’éedﬁ? phigholtageJsoor efictuze (g $1oguRsfLO8 of Figs.

del i vering ﬁa_émi Sdurer20§aThe lgtavvitage Gedlaton bl caupledits @8lios Yk BF i ingdlélfal&@:?seﬁﬂem as

I 11 ustrat edyidd plohiles fdr i 1n @G SE SR 8LS4 ggs'tthgreeﬂ]:rglgg%rt]g fe ton lrL?prlafariltatigz? sy'stez;ll- QF step 208.

The high voltage isolator facilitates a step-up in potential of the ion source gas from the first potential to

the second potential in a safe, reliable manner at a location generally local to the ion implantation system,
for example, in the system gas box (e.g., gas box 106 of Fig. 2).

The ion gas source delivery may be monitored at step 210 to ensure that gas delivery does not
continue under a leaky system condition. For example, the high voltage isolator may be configured in a
manner similar to structure 108 of Figs. 6a and 6b, wherein an outer tube containing an inert gas surrounds
an inner tube. The inert gas in the outer tube is then maintained at a pressure which is higher than the
pressure of the ion source in the inner tube. Consequently, if any leakage associated with the inner tube
exists, the ion source gas will be contained therein. By monitoring a pressure of the inert gas in the outer

tube, a leakage is d_gtccted if the pressure decreases, for example, if the pressure falls belowa
predetermined threshold,
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met hod 200 conprises nmaintaining an ion source gas at a storage |ocation at
a first voltage potential 202 and then delivering the ion g9pmbearypass to
the ion source 204 which resides at a second voltage potential. For
exanple, the ion source gas may be stored in the gas bunker 102 of Fig. 2
at a circuit ground potential and then delivered to the ion source of the

i&\ izp.l anéI at i Olf wepsdsite we'faimbu Wmﬁ-&e@?maeﬁhm 61, VllehRgRich & dhde t(;mlam e 80
. According to.one.exenpl ary aspegt .of the present inyention, delivering
the i on ol e gaL PE FERET S5 s o8 PUFH Y TR ELP ARG TB RS AFBH Zhar
of Fi g. 8. baronjthprilesmuiration, §axsxinpld, bypsissing tpettr fat@spistcatedstitirtbgimik gacddivean t o
the gas boy.pageciaied W th the ion inplantation systemfor exanple, using
the bulk gas delivery system 104 of Fig. 2, and coupled to a high voltage
i sol ator struct (Hteeughstheyinvensips fps pepnahoryandydesqriberswith rgspecs fap GHRin gpbogimsptsan6 .
The hi gh veliita@gprichteh &abdquivles QlidphiRdes 4n® mbiiBcatii} vWSID G0 Otherk BBNdd MPhaR @oh ON
system mEﬁh r ovi.de or. the.transfer o
a

f i on sqQurce t her et hr qu to
Thet o 1 st Rl R BiolaRing dht (oBECo D <R ik SR AT D S Tt e
facilitat ezargusftuspens perfoompidiyelrd dbate dederibed gommpnenasserabliga gevices wirtdite, sfstamst .
potential tp, u{e@ﬁﬁ@ﬁgﬁiﬁgggfﬁ%{cé &l a ") %ﬁ%degcﬁb# abl & grm%er@ze& geation

general ly | oca ni antation’system or ex le, Iin the system
gas box (eSgrsroyadnispaheryse picrdy to gty comprgent Wrchpagorgs te seeciist fpeiop ohly be
moni t or ed adscrivbPddmgddentl(De. QRS Witehclibially GasaleiR), e hyudeesriatrallEQiAIH & i der

a leaky systemcondition, For exapple, .t hi, vol tage i sol ator may be
cont | gur oo B, afih prefia o BRCER IR DB TR BEGRRS SrbheraY be

wher ei n aninpwti@y It addigor girilad prrtivglaafeatioe f the Peatisunzydaredsen disclasaireth respixete The
| _nert gas L, %x@@fs%hﬂmﬁo‘d% {s.ssuémghn%'aMe%Bﬁ% ithhn® biott! Bﬁervf@tugg of e

hi gher than the pressure of the 1on source in the inner tube.
Consequent PHer epbodimsyis perpgypydesired andi 2dreaazaars i Phavenmertienasepplissioat s, t he

i on four ce;@ﬁ&mt hwej th {.hb exté &%%@@&Ft"hfhws'n _-"imﬁﬂédir{@,”%ﬁsﬁf"h?ﬂ{[gq aRd SEME Beredf afehe
inert gas in ,the outer . e, ale e i.s detected i € _pressure

oot cases, b SRS FRled $eipuohpa e RaF IEOHRF B P aRrER i hatmer

t hr eshol d. simildto2ke tere'ceraprising005 | f t he pressure has fallen bel ow the
predeterm ned threshold, a determnation is nade that |eakage associated
with the isolator structure exists. The ion source gas transfer is then
di sconti nued at step 212 based on the determ nation, for exanple, by

closing transfer val ves associ gikpiistkridy, Aberfoulgtrpds delivery system 104
of Fig. 2. Altkr:ﬁ%gh t he .i nventj on has been shown a dg{g%scri bed with respect

to a certain e YstrrRag mefhed of the presst inypiop maRpedtseY IR AE Delg o SRpmseptucter
al t er at i ongoanilg kA b ibCadplaatifonnb lptovide i, efficierd tultisiost-eSfkdtivé @airde Bastdaveth aipon
t he readin derstandi ng of this specification and the annexed
dr awi ngs. lﬁﬁgggﬂ%@%%m’regard to the wvarious functions perfornmed by the
above described conponents (assenblies, devices, circuits, systens,.
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etc.), the terns (including a reference to a "nmeans") used to describe such
conponents are intended to correspond, unless otherw se indsEahad,200D any
conponent which perfornms the specified function of the described conmponent
(i.e., that is functionally equivalent), even though not structurally
equivalent to the disclosed structure, which perfornms the function in the
herei n il | Whatisdadeddkenpl ary enbodi nents of the invention. In addition,
while a particular feature of the invention nay have been disclosed with
respect to only one of several enbodinents, such feature may be conbi ned
“With one of 4 Eelisernesten @aemippimplsptationecompiisingl  enbodi ment s as may be desired

and advantageOU§g$g&m§QMdgﬁV§Qegﬁﬁgmgtlcular appllcatlon Furthernnre to
the extent that the terns |nc%u des", "including" "has", "having", and

variants ther eof® g ®urcs & agrepnd velfaggpatentiah whigleis Jorgersandscfiest wﬁfasﬁ?teeﬁlal fpfe
clains, these ter a[scn&mq; infl4RREl @dhndcfor REupled WetbBénV Be ighs BuRBRREEe idd Butadr tO
the term" Qqﬁ b , % I | NDUSTRI AL APPLICABI ITy hﬁ W%ﬁten1and met hod of
the present TRERTTEIThE] BEve pamngeten fomprsessa 15t glegpcaly rulating e B 2 sy5P¥cessi ng
such as i Ofledtrl‘qﬂlyaﬂkﬁiﬁﬁ\lemuibe,t\ﬂlem‘nahd dens alb@rical®f thiubkatietiibednnt tﬂﬁsdpe afrdngadichtv e
3@;: ¢ IeS ggf\g‘%nlalg\s/u%o nd%% t]%r}irst elecarecla msuﬂ&:?&tth %rlthéS stcg[gc?]nm?n ement E)e b{‘rlﬁu %{ %/%?%005
conpr|5|ngmmﬂanaQHQEUMGEgaﬂd@wfomﬁx%umhﬂa@ewme®nmmak an ion source at a
second voltage potential which is larger than the first voltage potential;
and an electrically insulative connector coupled between the gas source
and the i oh Thowysteraof clajmbmépmpin thydirseyadiegeppiential opmprisss 4 cireyisgeouadpateatizlor
conprises a first electrically insulative tube and a second electrically
insul ative tube, wherein the second electrically insulative tube is in

tel escope hrPepRjemRieaim (yivhprein i SsuprePRYIdaR RIIBIFGESY el ectrical |y
|nsulat|ve tube, the tel escope arrangenent form ng a spacing therebetween
for facili%q% gg gﬁllver of a pressurized gas within the spacing. 2. The
syst em of '§m oh e d; Ko HEhe FlFfé"fCa%‘P%“!i‘aée cﬁB‘F‘é‘PFt‘i"%P“S&’bﬁ?ﬂ“?sg%e 83 r cui t
ground pohammmabmmmﬁgmﬁh@mﬁysﬁﬁﬁManﬁkamn11 wherein the gas source
provides a pressurized gas. 4. The systemof claim1l, wherein the

el ectrically insulative connector conprises a borosilicate glass, an

al um nosi | §.0bd Sa’stgil afiSdaim d],ueheteih a pogssuge of @ g@&ithinivimt spcing lis. gr&ier thivea gyssuresnaof
claim1l, [ P eater_than a
pressure o ?(N‘?ﬂ“ﬁ tﬁe ﬁSt G%chefqlﬁ et ?tr“g?t gbéa},wé%rt% i ef%i}l E|"°{r3111§akf'%t \ngqgr u éhe Ehler eby
preventi ngei%%trﬂc@iakrag@vgfubgla@ tferspaginghe fir st

6. The system of claim 5, further comprising a pressure monitoring device coupled to a port associated
with the second electrically insulative tube, wherein the pressure monitoring device is operable to

detect a change in pressure within the spacing.

7. The system of claim 6, further comprising & safety controlier associated with the pressure monitoring
device, wherein the safety controller is adapted to decoupl.e the gas source from the electrically

insulative connector based on pressure information provided by the pressure monitoring device.

8. The system of claim 1, wherein a pressure of a gas within the spacing is different than a pressure of a
gas within the first electrically insulative tube, and further comprising a monitoring device associated
with the electrically insulative connector, wherein the monitoring device is operable to detect leakage

associated with the electrically insulative connector.
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electrically insulative tube into the spacing. 6. The systemof claimb5,
further conprising a pressure nonitoring device coupled to aspéehiary 2005
associated wth the second electrically insulative tube, wherein the
pressure nonitoring device is operable to detect a change in pressure
within the spacing. 7. The systemof claim®6, further conprising a safety
cont r ol | ef- 4 8% deivety exitep foripn fon émplmegen, pamprigieg: t ori ng  devi ce, wherein the

saf ety control l.gks shscetlRft@MIdOpdiagaUP! € the gas source fromthe
electrically insulative connector based on pressure information provided

by the pressur & PBF%CEPlaEForkNpitags potential phich i Jages frpthe Bistaoliged posptidiadin a

pr eﬁ sur ehof f a gﬁ&leiv&iiahj/ ﬁhsﬁllﬁ‘tlﬁre S:&ﬂl@dtclfigcohlﬂeddi)eﬁ\d;r)e@xﬁ et géﬂé hmeﬁan@rt&sﬁ,m ew@f a gas
within the firs ectrically insulative tube, an urther conprising a
noni t or i né”hffﬁl{}it%eeaacgé"@i’i Tpulaive GPPRRter FRmBESEL P PRl O e csiveey {}‘gﬁ) Y8gect or,
wher ei n t liselatswiesin cadh of v isclatods Srtb@pesmabke t 0 det ect | eakage associ ated
with the electrical ly in ative connector. 12.25 Februar 005 9. A gas
el 1 very syst et Foy <npE bt 6 BRREES Srss o o s 58 ARa B ottiee,
first vol e&ge potential; an ion source at a second voltage potential which
i's larger than .t he. fihsted\W @k LA AR SALL A I ~insul ative
connector coupl ed %gtom%(fn the gas oturcc-f gﬁ%ﬁ?‘%g‘ ?@nﬁéﬁgéﬁ(g‘éﬁ’%}%gﬁeﬁsn t he
el ect ri carfdfoyophITaNatrry delenhwetie betsapiht Sy tebeghd the piteryubsf regpectiveleland/er y

hi gh vol t a@Bred loSotRt Alisert pPHALERIR BAMIQbactde 1 sol ators further conprise: an
i nner el ongated tube adapted to transfer a source gas fromthe gas source
to the ion source; and an outer elongated tube in generally tel escope

arrangememnd. T8 kysted R claiiNE fwhbrdi @ach WA Bl Qdoltobs e acfaﬁjzdeﬁ GARGr 36RRABITRAEL defi nes
a spacing Ji)fet\#eenlﬁt he inner tube and the outer_ tube, respectjvely, and
adapt ed t 8TEOMHPRIM QO] $1Tn {5F SPEdITH GabXietilipierh s ey fifneestsT ofrhe
syst em of sadcapdesQy thedoescaice each of the isolators are adapted to transfer a
source gas which differs fromthe source gases in the other isolators,
thereby facilitating an expeditious changeover of source gases at the ion
sour ce. 111 Thhgstey of domck fucthaicom@ising al fitshedavsiedrpiclosiragclasiig 4 bt eekbiahist ed

encl osur eis@ﬁl(c}ljs Qﬁ?d El)q}()jlgd Ioi the Eases ceO]; dtbgeconidse?dlxa%t%r el ga a&ous%lo%? rEdO 05 tpee gas
source, and a second exhauste ehcrf osure at a secon ené O? € isolators
and coupl elaters andrreurilegrio e ipnceircewiterai the fitexfiaunslk cndshmisnedaiedct bstise i s

mal nt al ne@q]@ée ﬂo_ﬂ:ﬁtiafl !aﬁ'dstile se\émdteﬁﬁgst@%asﬁﬂqu m@ﬂgm&hﬁ ﬁeeﬁﬁﬁg v%@@ énﬁg

encl osure is nmaintained at the second voltage potentia respectively.
respectively.

12. The system of claim 11, further comprising a valve arrangement associated with the first and
second exhausted enclosures adapted to provide a purging of a source gas in a first direction toward the
gas source in a first configuration, and provide a purging of the source gas in a second direction toward

the ion source in a second configuration, respectively.

13. A method of delivering gas to an ion implantation system, comprising the steps of:
maintaining a voltage potential of a source gas at a storage location at a first voltage potential
that is less than a second voltage potential at an ion source of the ion implantation system; and
delivering the source gas from the storage location to the ion source, wherein delivering the
stored source gas further comprises the steps of?
engaging a valve arrangement to permit the source gas to flow toward the ion source through a
gas transfer system, wherein the gas transfer system is generally at the first voltage potential; and
coupling the gas transfer system to the ion source through a high voltage isolator, wherein the

high voltage isolator comprises a first electrically insulative tube and a second electrically insulative

13



12. The systemof claim 11, further conprising a valve arrangenent
associated with the first and second exhausted encl osures asagred 2005
provide a purging of a source gas in a first direction toward the gas
source in a first configuration, and provide a purging of the source gas in
a second direction toward the ion source in a second configuration,
respect i véby whergin th figgh fuhelps @ fengtle Whigle s syfficiepaty widstand ajvolingt thprasmssavhain syst em
conpri si NghetvoRags (P& Ence FEIL HeMrdT oY ?J}t&rﬁgeﬁn@%%ggoh@{/oltgge PRt 6€ Jas at
po

a storage location at a first voltage ential that is less than a second

vol t age pONERR fhesecgrd 1 it i3 eetsiaty Kletsppa aangement pithand seusra iy srogyads Bgnfisshngd

del i veri ngibt, e e8RS RlegaSe drti@Bhdnb@Aifh Ol SP6nd IRGAEIARA, t O the ion source,
wherein delivering the stored source gas further conprises the steps of:
engagi ng a val ve arrangenent to permt the source gas to flow toward the

I ON sour cé4.tthe vetlpd oficlaigid 3, vihe@insHe@tored yakce @3s ivia@nei-gd. t he gas transfer system
is generally at the first voltage potential; and coupling the gas transfer
systemto the ion source through a high voltage isolator, wherein the high
vol t age i $5ITht wethawlofigrind dsvhareiithedirst edliegetpoiential & yboimgulitatquwdpdentrd and a
second electrically insulative 13 25 February 2005 tube, wherein the first
tube has a length which is sufficient to wthstand a voltage thereacross,
wherein théhemithodgécliisg 13 voppingheaorerd vobazpisabout $EKY.i r st vol t age potenti al
and the second voltage potential, and wherein the second tube is in a
general ly tel escope arrangenment with and generally surrounds the first

t ube, thelbéfﬁéwatrl?cyofﬁ@f%&g&ﬁ@ﬂaﬁ?%gee%gﬁﬁ ansfer BsiSR to1the frcPie Preushabiet ween.
14. The neghadta@fisoGlortompdisss: Wherein the stored source gas is pressurized.
15. The net hod of ,clr??j m]d3f V\@erei n the first voltage potential is about
~circuit ground PBnSAaFnd of hhighypliassispigrite e spy tapshr Dstemyphered e FenS econd
vol t age | & aabhofitst vBhgddtentlal,. andhe nmet hod of claim 13, wherein coupling the
gas transfer systemto the.i source thro the high voltage. isqlator
donor | soe: - coub TP a%ptdigy SR o B i o p st Bt 206 1R gae
transfer asytsexmd whaeeotentinlhe first end is at the first voltage potential;
and coupling a second end of the high voltage isolator to the ion source,
wherein the second end is at the second voltage potential. 18. The net hod
of cl ai m 18 Theymethesi of chi 13 evhpraly delfveringobe swreg ass ffomothe sthregedbwticaage thederat i on t o
the ion SAMEGRRQEPrises: transferring the source gas within the first

tube at a first pressure; and transferring an inert gas within the spacing
bet ween the fi Fapteringthe gurspeps pifhia Se frst besbe Biipressure; and

transferring an inert gas within the spacing between the first and second tubes at a second
pressure which is greater than the first pressure, thereby preventing the source gas from leaking into the

spacing.

19. The method of claim 18, further comprising monitoring the second pressure of the inert gas within
the spacing, wherein a leakage is detected if the second pressure falls below a predetermined threshold

pressure,

2{). A method of delivering gas to an ion implantation system, comprising the steps of:

maintaining a voltage potential of a source gas at a storage location at a first voltage potential
that is less than a second voltage potential at an ion source of the ion implantation system;

delivering the source gas from the storage location to the ion source, wherein delivering the
stored source gas further comprises the steps of’

engaging a valve arrangement to permit the source gas to flow toward the ion source through a
gas transfer system, wherein the gas transfer system is generally at the first voltage potential; and

coupling the gas transfer system to the ion source through a high voltage isolator;
14



pressure which is greater than the first pressure, thereby preventing t he
source gas fromleaking into the spacing. 19. The nethod of; ﬁib?dg)

further conprising nonitoring the second pressure of the inert gas wthin

t he spacing, wherein a | eakage is detected if the second pressure falls
bel ow a predeternm ned threshold pressure. 20. A method of delivering gas
to an ion inpl &5msthpdiyrteey camprisingthhisiriof Priging thehigh wiage iplatonigja dicsailicing. a

vol t age p%@ﬂﬁ{hakou@fagﬁlﬁe&ﬁgﬁfgﬁﬁheagasﬁaﬁgrq&s@&e | ocation at a first voltage
potential that is [ess than a second voltage potential at an ion source of
the ion inplantation system delivering the source gas fromthe storage

| ocati on ©D Atrdtgholl OfieB@LigAs to\WBh Bihplanti@dnl sy, agnptnh@g th(SsIt@Eeld sour ce gas
further conprlsestthe sthg g ¢ PQ;% d% a val ve[arran E

source gas to PFOWPERHEHETHE DR TEHF ?‘ﬁﬁ%[i‘é%c’%a“m’gaé SFé t%%eé’f’

wher ei n t thet igles than assdngd volsyegioential & ag®n erustk bitheitn briplnthtion S¥stewno | tage
potential; and tr to the.ion SQULCE through
a high voltaged?§% ?%Egﬂ&gﬁiggﬁe F%a?gﬁgﬁggékﬁgknﬁ)cedﬂ?ﬁ?t llverlné;onprismg
the step @I@rﬂbwrl@mﬁgﬁlﬁh@cmxglbﬁsmmﬂg@ i soI ator in a first direction,

wher ei n the SoW,6a,Gagve e'ﬁraﬁééﬁ@xﬂ@&ﬂ%ﬂmftﬁ@ﬁh&%s QaRwlSANSEEEN SYRL Bl - A
nmet hod of dellverlng as to an ion I nplantation stem conp r|S|ng t he
steps of PASITATSET FYPtDy er\?’alﬂteﬁgséraps&rémemaq gepfrally a bhf}f/fﬁfé""&a%l’%ﬂ“% aad or age
location at a Edupifily thé@hdiRekger BRIANS dhdlon sauhathrdughAﬁgﬁort&ano@oﬁecond vol t age
potential at an 1on squrce of .the ion inplantation S%@ delivering the

source gas frofff f&od fystherrempriing; the, ser of purgng B high e OF & #sea1d vering
t he st or aébetsn|MiRRindRSolrtt ghi e bvaCaRP frbih @ feglbhfasth€Ps sodfce. €Ngagi Nng a val ve
arrangenment to permt the source gas to flow toward the ion source through
a gas transfer system wherein the gas transfer systemis generally at the
first voltage potential; and coupling the gas transfer systemto the ion
source through a high voltage isolator; the nmethod further conprising the
step of purging the high voltage isolator in a second direction, wherein
the source gas is evacuated froma region near the ion source. 15
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