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(57) Abstract: A mass analysis magnet assembly (16) is provided for use in an jon implanter (10), comprising: (i) a magnet (44)
for mass analyzing an ion beam (15) output by an ion source (14), the magnet providing an interior region {(49) through which the
ion beam passes; and (ii) at least one strike plate (48) in part forming an outer boundary of the interior region (49). The at least one
strike plate is comprised of an isotopically pure carbon-based material. The isotopically pure carbon-based material, preferably by
mass greater than 99 9 carbon C-12, prevents neutron radiation when impacted by deuterons extracted from the ion source (14). The
strike plate (48) may comprise an upper layer (56) of isotopically pure carbon C-12 isotope positioned atop a lower substrate (54).




A mass anal ysis magnet assenbly (16) is provided for use in an ion

i npl anter (10), conprising: (i) a magnet (44) for nass gpg\l }ﬁ?r?r&g an ion
beam (15) output by an ion source (14), the nmagnet providi 8 i'nterior
region (49) through which the ion beam passes; and (ii) at |east one
~strike plate (48) in part form ng an outer boundary of the interior region
(49). The at |east one strike plate is conprised of an.isotopically pure
carbon-based material. The isotopically pure carbon-based naterial,
preferably by nass greater than 99 % carbon C- 12, prevents neutron

radi ati on when inpacted by deuterons extracted fromthe ion source (14).
The strike plate - ' thej g@ﬁ?& i sotopically
pure carbon C 12 |%ﬁb§{ﬁéw %J’SN (54). 21 April
2005 MECHANI SM FOR 1L ARNEERPBEAMLING | MPLANTER
BEAMLI NE Rel ated Application The followng U S. patent application is

i ncor porated by reference hereilkelatedi Applicatian been fully set forth:
Application Serial Nunber: 09/703759, filed 1 Novenber 2000, entitled

"Mechani sm f or 'ﬂﬁqp L ON Latian.in Lon |npl.anter

Beani line". Fi gﬁgﬁ%@&t e '?'rﬁ%ﬁ%giﬁéﬁﬁ%ﬁgg%ogéoﬁ%#fr"?(/rgnet“fng?lﬁ?}eelflﬁ%fig h@%ner ally
‘to ion i npbeamfudiy pad fordy dpplimmtiom$kribNenbsradd/7a3a5R filied 1tNbvambae 0@ Emitled or
preventi ng. engration of tron radiation within_the heanline of such
syst ens, es%ﬁte}‘g?lgﬁnf &r ﬁ?’&‘ﬁlﬁgﬁ%@&?{ﬁ?ﬁ?ﬁ%ﬁ%%&"&qip@& B gckgr ound of the
I nvention lon inplantati on has becone the technol ogy preferred by industry
~ to dope sem conductors with inpurities in the | arge-scal e nanufacture of
integrated circuitK,. H gh- erngsidyof it InlmigLr s are used for deep

i nplants into a substrate. Such deep inplants are required to create, for
exanpl e, retrograde wells. Eaton GSD/HE and GSD/VHE ion inplanters.are
exanpl es of ‘su%ﬁe PFEgPRt dREnggn irelpea gensrally thhies dmipinpiatian sy Aup i de i on

Eg a mjf gté . eﬂ%@i&:@]ﬁéﬂi{ &V ElrBctARishFoPpldbetiiib Mie! defltatfdiside@flon/ Qhfafdn withiz-md™at €Nt

beamline of such systems, especially high-energy ion implantation systems.

Background of the Invention

Jon implantation has ‘become the technology preferred by industry to dope
semiconductors with impurities in the large-scale manufacture of integrated circuits,. High-
energy ion implanters are used fbr deep implants into a substrate. Such deep implants are
required to create, for example, retrograde wells. Eaton GSD/HE and GSD/VHE ion
implanters are examples of such high-energy implanters. These implanters can provide ion
beams at energy levels up to 5 MeV (million electron volts). U.S. Patent No. 4,667,111,
assigned to the assignee of the present invention, Eaton Corporation, describes such a high-
energy ion implanter.

Ton implanters operate at very high voltage levels. Typically, ions in the beam are
accelerated and decelerated by electrodes and other components in the implanter that reside at
differing voltage levels. For example, positive ions are extracted from an ion source, passed
through a mass analysis magnet, and accelerated by electrodes having increasingly negative
potentials, Tn a high-energy ion implanter, the ion beam accelerates as it passes through a
radio frequency (RF) linear accelerator (linac). The ion beam progresses through the RF linac
by passing through a series of acceleration stages (resonator modules) in which acce;ierating

fields are produced by synchronizing the frequency of the RF voltage to the ion beam
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assigned to the assignee of the present invention, Eaton Corporation,

descri bes such a high- energy ion inplanter. lon inplantgtﬁ qgﬁf te at very
hi gh voltage |evels. Typically, ions in the beamare ac BPE093 and

decel erated by el ectrodes and ot her conponents in the inplanter that reside
at differing voltage |evels. For exanple, positive ions are extracted from
an ion source, passed through a mass anal ysis nmagnet, and accel erated by

el ectrodes having increasingly negative potentials. In a high-energy ion

i npl anter, the ion beam accelerates as it passes through a radio frequency
(RF) i neavelegiigel erator (lint). The ion beam progresses through the RF

| i nac” by passi A Lies accel erat.i on_stages (.resonator
nodul es) in whi'¢ m%g@gggggﬁﬁﬁgmoﬁPéﬁﬁSmgﬁgoﬁp8ﬁﬁb@@3%§q§§ﬂéﬂP%ﬁ$ iy the
frequency sini¢dududRirs ssalopimgagdnes. thenicand fingshoriis Ap tiplcalPidfcivdh@thd ivr

Arseni.c (As) and .phosphorou are, t S | es that are often inplanted
in. senicoﬁ%ﬂ?ﬁ@?%mﬁgmﬁ o ZAggéﬁ?éPmﬁﬁgﬁﬁﬁﬁggﬁﬂhHﬁﬂ@ﬁﬁﬂ%dﬁ@“%ﬁ%hW@picalIy
i nj ected i MtRAsBdiogtn (BPM £ BarkioNEZAtTbAPRE of Hidsd Base SR @O SbrRiaasPhi ne

(PH3) gas, respectively, each of which includes hydrogen (H) as a carrier
gas. | oni z&WRmEFr often predecss sadbananntsiof deuterium, amnisotaps & rydregeanibbe iop beasn

produces Sigil o aRkSm He ;GELLRE bHE) inflgds 30008, AhicRYARGe b adiGidnon DeAM

that is extracted froqyt e 1on source often I nc eut er ons, Ich are
nucl ei of dewserdhwmnpasingaprowacihd e oentionsThrdeatepms eEthwstbaomie patidas The

deuterons gre th tomc particles having a unit positive charge. The
deut er ons %??%g&@ﬁagﬁgﬁﬁgﬁﬁ% I on source are transported along with the ion

beam to the notsdanabiysixead@diteh the Tdisonpha ibaspbied Adif Wid\thdign bésen Cor r ect
anal v o HBGHTRA RSP T5F BaploRa S PR PP G BATEE T at | o8
(€.9., deulsl,00s) AbPRIGLank!Te+) Phith@heibihd @M@ bfatfis hiBet and the particles
| having incorrect charge-to-mass raﬁos (e.g., deaterons) impact the interior sidewalls of the
mass analysis magnet. These sidewalls are often lined with sirike plates, typically
constructed using graphite, which is a hexagonally crystallized allotrope of carbon (C).

Of the known isotopes of carbon, C-11 through C-15, C-12 and C-13, both of which
are stable, are the most abundant. The number 12 in the C-12 (or 12C) designation represents
the sum of the protons (6) and neutrons (6). Slightly less than 99% of the carbon isotopes
found on earth are carbon C—12.. Carbon C-13 (or 13C) has 7 neutrons and 6 protons in its

- nucleus. Approximately 1.1% of all carbon atoms are made of this isotope.

Thé_ graphite used to create mass analysis magnet strike plates generally comprises
both carbon C-12 and smaller amounts of carbon C-13 isotopes. However, if deuterons
impact the strike plaie, a nuclear reaction may occur involving the incident deuteron and the

- nucleus of the C-13 atom within the cofnposite C-12 and C-13 graphite structure. Such

' nuclear reaction may release a neutron with significant energy (up to approximately 5 MeV).
Radiation of these neutrons from the surface of the strike plate is undesirable. Neutron
radiation caused by deuteron collisions with carbon C-13 isotopes in strike plates is
especially problematic in high-energy ion implanters, where high beam energies can increase
the generation of neutron radiation.

It is an object of the present invention, then, to provide an ion implanter beamline that
prevents or minimizes the generation of neutron radiation duﬂng_operation of the implanter.

1t is a further object to provide such a beamline in the form of an improved mass analysis
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mass anal ysis magnet. These sidewall's are often lined wth strike plates,
typically constructed using graphite, which is a hexagonally crystallized
al | otrope of carbon (C). O the known isotopes of carbon?1épﬁﬁz rough

C- 15, G 12 and G 13, both of which are stable, are the nobst abundant. The
nunber 12 in the C 12 (or 12C) designation represents the sumof the
protons (6) and neutrons (6). Slightly I ess than 99% of the carbon i sotopes
found on eartht%w% %grbon C-12. Carbon C 13 (or 13C) has 7 neutrons and 6
protons i n"rs A LYs. Approximately 1.1% of all carbon atons are made of
this isotope. The graphite used to create nmass anal ysis magnet strike

pl ates generally conprises bBilmcay bbthe@ntéhtimad smal | er anounts of carbon
C- 13 isotopes. However, if deuterons inpact the strike plate, a nuclear
reaction may occur involving the incident deuteron and the nucleus of the
C- 13 atomwi thin the conposite C-12 and C 13 graphite structure. Such

nucl ear reaction may rel ease a neutron with significant energy (up to

approxi mat el y Gn WedanceReth Sfidsoadpt of the Sfeiidh] th@d s pfroddedimass uhdlagie of the
strike plate is undesjrable. Neutyon radjation caused by deuteron
col | i si onsMAFEIASSEROHOAT Use IpnitgpRRter, FoMRISIBke plates is  especial |y

~probl emati ¢ in (hiaGhsg@BEOMhadsQRalyFRE M8 beam WaHLELY Hndbn RRREB, SAi@r 01 es can
increase - the generation of neutron radiation, It is an object of the

present i nagnef prgvidingean intedorgegion theoughivdich thp jobearp pesasiiantie that prevents
or mnimzes t L Qpaaf / i atd i Pgm ey f the
inplanter. It Q?)sgtgﬁﬁgﬁjﬁlhg{r}lkgﬂ}%ﬁﬁ E) %5‘?@%‘%&*‘ ggtgﬂlﬂgﬁrgggo I ngt":ltgﬂct’rge form
of ~an i nproged, ks lantdng strike platedgmprised@ubsigniatly soroplcellppurt earbSummary of

t he Inventgon n, accordance w th irs e inve there is

I a g aspect. of .t i OR,
orovi ded o hes ERufF FRBRTEedbbug ot o SbyRRRRS felbnicel MREFHUE PR o
conpri Si ngisotope, preventing neutron radiation when impacted by deuterons extracted from the

ion source.

In accordance witi; a second aspect of the invention, there :13 provided a
beamline component.for use in a balance an ion implanter, said component strikeable
by an ion beam output by an ion source of the implanter;

said component comprised of a substantially isotopically pure carbon-based
material consisting essentially of a substantially isotopically pure carbon C-12 isotope,
for preventing neutron radiation when impacted by deuterons exfracted from the ion

source.
Brief Description of the Drawings

Figure 1 is a schematic block diagram of a high-energy ion implanter into which is
incorporated the present invention for reducing the gencration of neutron radiation during
operation thereof; .

Figure 2 a plan view of the interior of the mass analysis magnet assembly which is
shown in block form in Figure 2; and

Figure 3 is a cross sectional view of the strike plate contained within the mass

analysis magnet assembly of Figure 2, taken along the lines 3-3.




(i) a magnet for nmmss anal yzing an ion beam output by an ion source, said
magnet providing an interior region through which the ion heam passes; and
(ii) at least one strike plate in part form ng an outer %Bﬁ‘ﬁﬂ'azr‘fjasof t he
interior region, said at | east one strike plate conprised of substantially
i sotopically pure carbon- based material consisting essentially of a
substantially isotopically pure carbon G 12 isotope, preventing neutron
radi ati on when i C, by .deut er opgs .extracted. from.th ion source. In
accordance with ?"3@'&%‘”’!{5‘5@%‘! 0{3‘? Pfﬁ%“F‘i&Eh’(“ﬁHﬂ?”@ﬂé‘?e?“ivg“%“ovi ded a
beam i ne conponent for use in a balance an ion inplanter, said conponent
strikeabl e by m%@m?ﬁemmwomﬁm' tg@i@ﬁﬂfpfalﬁteﬁio iskRoviia blfa@tt;e[.; OIsai d
conmponent ¢ rised, of a supstantial i sotopically pure carbon-base

mat eri al co‘%@?"é‘gh £ IO EHIOR {S;AgFeT cin 45 hEigg 41 ‘ip%‘laTeQ“}t‘g%{“BﬁﬁiaE%YsF%}niﬂFte car bon
C-12 isot op@sema‘lﬁrof RrepeidrRion Skipladfer RG¢ Shdeloot@Rk hENARNEsh RiaydRut er ons
extracted fromthe jon source. Brief Description of the DrawingS Figure 1
i s a schensffeErgstskirtodraigiplpichrorzpopei iy ey nassomalysipmagieicssenplies, 49di ch i s
i ncor por at ed ; | O reduci ng the generation of neutron
radi ati on ggrulsl{r}glpmc}%g %Sidg%\{t&ﬁé?%gfe?&?'gure 2 a plan view of the interior
of the nmass anallisinsplanteyi@ comprisenfivesseotivng br subsysteinsnen injectdy] 138dkclidorgani n

. Figure 2; an i gur ' crass, sectional view.of the stri te

cont at ned vt R iGorhrbducheChtaT pERELS 0 mits B el ety 6,

al ong t he |maseanaBridg thelonYtint a A0 Frelpesney (REV lildasatél@honiing) 1RinBughes r ed
Enbodi rent of the Invention
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A cross sectional plan view of a high-energy ion inplanter 10 is shown in
Figure 1. Although the invention is described herein as ﬁgl ] 0i Hcorporat ed
into a mass anal ysis magnet assenbly of a hi gh-energy i 9 Pﬂ%g ter, it is
understood that the invention may be incorporated into ion inplanter
conponents ot her than nmass anal ysis nagnet assenblies, and in ion

I npl anter types other than high-energy. The inplanter 10 conprises five
sections or subsystens: an injector 12 including an ion source 14 for

pr oduci ng al‘g'@l,on beam 15 and a nmass_anal ysi s nmagnet assenbly 16 for nmass
anal yzi ng PR@LY S reseaaier @@EﬁiZBa‘??’é’a’ﬁé‘f?éij/’mPWWP?W tg @dgber (ee®: €1 i nac)
18 i ncl udi figh @neddy MRgriet BAIP2Dbod Rl thrnin®find $5R0 M Hsis MW &ReieRRadln for
accelerating theion beamto a higher energy, a final energy magnet (FEM
22 for per¥amatiseplysr haysinggSdorfimal spenlwiopfand ¢nadisioniag of the iet biagn andyeand  a

resol ver ' f ' . | b Li.0ni e .i.on beam
and an eng@ é:l?l[n gtg i%%hz%hﬁsgﬁh%g%%%d %ﬁ?@l@&#&%%{o&%%ﬁg@% PE/’ F}lr?gmr\l/vaf ers W
to be i nplteamed ibglse trmtamplatedihatthe fotating dit 30 mapht epjabaitveith 4 dimdle whier r ot at i ng
~disc 26 maly Qs?alraseglaacgg.withla single wafer pedestal as in a serial ion

i mpl ant er . PPos] £1 Ofed ArteP R rass anal ysi s magnet assenmbly 16 at the
entrance to the@okitived aft thé Mas aiAysihigReRBRIdbUY 16 a8e bAFancOBtiedinké 1 t he
amount of beam, %rrrent Bﬁtsfsi ng igto the linac. |nmediately downstream of

the aper t U & VaeRo{sstPertyep PQ forqoRol ing the apownt of branheursatrasying e thelivac- current
out of thempRalatdly @®vaRudtofithl Detnte 30 isAdest i Fadaf 8 PRE nlehAEnERERLRY 35 IS

| ocated in .the resolver housing 23 for neasuring the current of the ion
beam pri orcufrantoiphvihe neguieFO@nd ko thadineg 13WA sphend fing Hawsday 35is idvated ins
extracted §£ Qi 6od S I of i aperture
36 (see also TEZE% gu?% S%%Zp?%n?e%f%n%gﬁ?%?ﬁ%%ﬁgwngggngﬁ%lt(g%?péaqr‘%lﬁéeo{lge assenbl y
-16. The i owaferd®m t hat passes through the mass anal ysis magnet assenbly 16

=\

| S t ypical ly The ion beam 15 that is extracted from the ion source 14 passes through a source
defining aperture 36 (see also Figure 2) prior to entering the mass analysis magnet assembly
16. The ion beam that passes through the mass analysis magnet assembly 16 is typically
comprised of a single isotope and enters the RF linac 18 which imparts additional energy to
the ion beam passing therethrough. The RF linac produces particle accelerating fields which
vary periodically with time, the phase of which may be adjusted to accommodate different
atomic number particles as well as particles having different speeds. Each of the plurality of
resonator modules 20 in the RF linac 18 functions to further accelerate ions beyond the
energies they achieve from a previous module.

Intermediate each of the resonator modules 20 is an electrostatic quadrupole lens 40, -
The quadrupole Iens 40 refocuses the ion beam passing therethrough, to counter the effect of
net radial defocusing as the ion beam passes through a particular resonator module 20.
Although not shdwn in Figure 1, quadrupole lenses may also be positioned immediately

- before and after the RF linac 18. ‘

Figure 2 shows the mass analysis magnet assembly 16 in more detail. The magnet
assembly 16 includes a magnet 42 enclosed within 2 housing 44. The magnet 42 includes a
yoke {not shown) bounded by field coils (not shown). The current flowing through the coils
controis the strength and orientation of the magnetic field. One side of the interjor of the
‘housing 44 is lined with a strike plate 46, and a portion of the other side is lined with a strike
plate 48.




conprised of a single isotope and enters the RF linac 18 which inparts
addi tional energy to the ion beam passing therethrough. Tge.@ﬁa#i nac
produces particle accelerating fields which vary periodf caPHO%Pth tine,

t he phase of which nay be adjusted to accommpbdate different atom c nunber
particles as well as particles having different speeds. Each of the
plurality of resonator nodules 20 in the RF linac 18 functions to further
~accel erate ions beyond the energies they achieve froma previ ous nodul e.

I nternedi ate each of the resonator nodules 20 is an electrostatic

quadr upol e | enghgmass applysigimagiict pre¢rably &6 Ewations ¢f prssitodhe RFé&ndcdf oblydm passi ng
therethro , r f . . | e | N he ion
beam passleﬁg&t%#‘%atgﬁﬂg&gé? %Bgﬁﬁ%é%%?‘ég%%naﬁ%tpﬁ%%l%%&fg) ﬁl%ﬁll}%?o%&%%ﬁ%t shown
i n Fi gur e dbplysjsiadpaep@d eqlienistsause yhealos eolres phdn biditiedto gamerddied hy of bef or e
and after the RFt Irilnact 18. lg'kiguai‘se 2 srtlov.vs t?e mass . anal ysi s %%net assenbl y
16 in nor PHOPLIF CHAETEOTHR0 U0 SERRFIP 1908 Of HEF S LesseT B HS EHel osed
within a hbasthageddd (Jbeinphanalt Bas haditg Wepsropriaty kR sd-190hass RO reBounded by
field coils,(not shown). The current flow n throuqﬁ the coils controls

the strengPHEHEr BRIERISR 10f e Y afahe e Fpever thiongh aigeriosregioe
interior ofydriR md3PaniyeE nthfnde & thiREHar WhdsBiveh %%értdf@S(pﬁrﬂJr?oé}l@rmgﬁQI@ portion
of the other side is I'ined with a strike plga e 48. 4 21 ApriI 2005 The

mass anal V& %ragnet assenbly 16 functions to pass to the RF linac 18 only
the i Loas ] ‘ \ ;
e ions generpl gd; by ‘F&‘Eﬁﬁ’a@aﬁg&?gﬁ% chie DAY r%ﬂ) %B?eraﬁgrfglf%gmgwb of

charge-to-nmass ratio. ysi s®nagne s requir cause the ion
source 14,mern cankaily,ivathin tedeaerpathiengelo@niefiodd byaprtisoiaiaad @5« kiacgsemieo- MASS

tio, al tes. | f t I ch -1 0- ti th
{hat deet 1HOT B bR APRCE Pt RS - REVIRG P apyroh (7 & DR FSeb s

rati os ar gpeiftive) ions in the beam. A path labeled L illustrates the trajectory path of an undesirable

ion which has a charge-to-mass ratio which is larger (i.e., the atomic mass of the ion is too
low or light} than the desired charge-to-mass ratio of the species being implanted. A path
.labeled H illostrates thg trajectory path of an undesirable ion which has a charge-to-mass ratio
which is smaller (i.e., the atormic mass of the ion is too high or heavy) than the desired
charge-to-mass ratio of the species being implanted.

The trajectory of the light ions (path L) is affected more by the magnetic field than the
trajectory of the desired ions aﬁd these light ions impact the strike plate 46. The trajectory of
the heavy ions (path H) is not affected by the magn;efic field as much as the trajectory of the
desired ions and these heavy ions impact the strike plate 48. Included within the light ions
that impact strike plate 46 are deuterons which have been extracted from the jon source.
Some deuterons may also be carried along with the neutralized portion of the ion beam along
path H and impact strike plate 48. The strike plates 46 and 48 in part form an outer bourdary
for the magnet interior region 49.

In the present invention, at least strike plate 48 (and preferably also strike plate 46) is
made of a carbon-based material that will not generate neutron radiation when struck by
deuterons. For example, the strike plates may be made of isotopically pure C-12, with no {or

' greatly reduced) C-13 component. At a minimum, the surface of these strike plates should be
covered with this type of material (see Figure 3). As shown in Figure 3, a substrate 54
comprises a composite material comprised of both carbon C-12 and C-13 isotopes.

Positioned atop the substrate is a thinner layer 56 of isotopically pure (C-13 free) carbon C-
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suitable for inplantation into the wafer. The ion beamthat passes through
an interior region 49 of the mass anal ysis nmagnet is fo§y$ed]%§ a

resol ving aperture 50 prior to entering the RF Ilinac 18 RY Rired ions
havi ng appropriate charge-to-nmass rati o nove along path 15b, of nore
correctly, wthin the beam path envel ope defi ned by paths 15a and 15c,
since sone degree of beam divergence occurs as a result of the repul sive
force of the |like-charged (positive) ions in the beam A path |abeled L
illustrates the trajectory path of an undesirable ion which has a

char ge- t o-14aB¥ isPiopicallypiire i i Geqnsthgidhe layer 86 contaies tamunns lessrtpamshegfaturilly i on i s

too |ow %% dasi . w0 I e, speci es

bei ng i np%g%dt% . A? “B%“B"ngcejﬁggﬁyp Eﬂ?rﬁ{%@? ﬁg’%)'eég?oﬁ(gn@ ?’Eatl%]ee?# (;)?é;/poﬁlé of an
undesi r ablbe nhasspweferably lesssthan thhaf geboroCidsied ewninmore wiefardbly, dess tmhl.3%. (i . e.,

t he atom ss of the . ion.js too hi heav h t he desjred,

char ge-t o?[}l}gga‘é(eﬁl gﬁsi ao"tﬂfﬁkn‘fsﬁgl %ﬁ@@’i{’élém%&’ E% W?fﬁ?%&ff”édwq’ﬂ‘ég%ﬂoéf%’(‘bw of the
li ght i onFigupeas,ktrlk: plate 45 h@fbeadnimiced dya tib@amgrat i ¢ field than the
trajectory of the desired ions and these |ight ions inpact the strike plate

46. The traj ectdhgredrthe inyentioady bpasndeserihed fin s of potrikef mae farck mysst he
magneti c fah btk Agedtl) s st E-krgﬁgt{e& ﬁia?ﬁfc%dlf%ﬂg{aﬂ% ggm HBsh e LANS of hese

heavy ions inpact the strike plate 48. wthin thelig ions that
i mpact st cPRsEIgs|ogercopogerds i el ionimpienton Fotexhmple, apetve Wates; eledt@desf adm t he i on

sour ce. rri al ong with th eutralized

porti.on oﬁggﬁ'ler%? %ﬁg)g%oa oﬁtg‘!‘ ggtg‘{lgﬁmli\%éﬂﬁdﬁi%%‘éegg g%falniq?etﬂ%%é’?’g U OThe

'stri ke pl gtesent4nanidnds nenrquandiati@r storgnthe vitire bemmlirdaif ¥n idmimpldierpggnet

interior re i.on. 49.. Igrthe [ &S q? i nvention, at Iegst strike plate 48 (and

pref erabl ¥ ‘g?‘%lsgttoi”lci’(‘ W%\f% %"?‘ 40 CoRRRCt spmgonenis b tReapkgteRthabaeal ¢ hat

W |l not gesle ettty @0 icnddhmbhRne\Weahshsick by deuterons. For exanpl e,
¢ ¥ bhffhg gt

the strike plates nmaybe made of isotopically pure C12, with no (or
greatly reducefycordingly.copsstsied embodimantaf s meghonis dox piryantion of neuten e

strikepl at@gish RiHn o3 Riplanter beamline has been described. With the foregoing description in

mind, however, it is understood that this description is made only by way of example, that the
invention is not limited to the particular embodiments described herein, and that various
rearrangements, modifications, and substitutions may be implemented with respect to the
foregoing description without departing from the scope of the invention as defined by the

following claims and their equivélenfs.




covered with this type of material (see Figure 3). As shown in Figure 3, a
substrate 54 conprises a conposite material conprised o 1%0%‘12(%? bon C 12
and C-13 isotopes. Positioned atop the substrate is a thi nker yer 56 of
isotopically pure (C13 free) carbon C 21 April 2005 12. By isotopically
pure, it is nmeant that the |ayer 56 contains by nmass | ess than the
naturally occurring anmount of carbon C 13 (approximately 1.19%.

Accor di ngl ?l i;ng:e | ayer 56 contains by nass preferably |ess than 1% of
carbon C1 even nore preferably, less than .5% The | ayer has a
thickness T of approximately 12 mcrons (n). Al though not shown in Figure
3, strike plate 46 nmay be constructed in a simlar fashion. Al though the

i nvention has been described in terns of, a ri ke plate for a

anal ysi o magnett 1t ) e maRs A Brdiod () o foih B T IPhon ¢ 12
can be used to consbmphdingdot her conponents in an ion inplanter: For

exanpl e, aperture plates, electrodes, and ,quad_rugol es _may be constructed

of this material. THE | ABMIPYAYARMBRS apHuringAn ige beed 5) Ptpys by g fon
generation of neutron r_agguggel(pz_{)’ ﬁ'icpﬂggﬂehﬁmﬁﬁfdgraﬁ irﬁ&?cmrég% (q§) tﬁfbug?”

inplanter by wutilizing isotopically pure carbon G 12 to constru
conponents of the inpl anwbich igden kaam passeke@ng t o be struck by the ion beam

passi ng theret hrouglz ACHLdi ROL¥ite afgzgggﬁlg#&pfomggﬁ %&t%ﬁﬁda@éﬁﬁ ani sm

S
for prevention of neutron radratio on 1 npfran ean-11ne has been
descri bed. Wth the foregtrogregendt?ptdidat least omi studke plareevmaprisedtof as

understood that this description is de,only . .of exanple, that the
invention is not linited® t88if’ﬂ@ e P%W'B?Se%ﬁqu%iaﬁgﬁsﬂ maéaﬁ?%ﬂ@dofthaer ei n,
and that various rearrangenmils, isswsitdllyCpirk cathona0d 2Sisbispd, t preveptisg My be
i npl enented with respect to the, foregoing description w thout departing
fromthe scope of the i nUHPR Gliation yden jwpadpy! Dhdeuterens extipsigsl Bemithes and
their equivalents. 6 ion source (14).

2 The mass analysis magnet assembly (16) of claim 1, wherein said isotopically
pure carbon C-12 isotope comprises greater than 99% by mass of said at least one

- strike plate.

3 The mass analysis magnet assembly (16) of claim 2, wherein said isotopically
pure carbon C-12 isotope comprises greater than 99.5% by mass of said at least one

strike plate.

4, The mass analysis magnet assembly (16) of claim 2, wherein said at least one

strike plate comprises two strike plates (46,48).




21 April 2005 Cains: 1. A nmass anal ysis magnet assenbly (16) for use in an
ion inplanter (10), <conprising: (i) a magnet (44) for ng 2\ @r&&lo zing an

i on beam (15) output by an ion source (14), said magnet f) BY g an
interior region (49) through which the ion beam passes; and (ii) at |east
one strike plate (48) in part formng an outer boundary of the interior
region (49), said at |east one strike plate conprised of an isotopically
pur e carbon-bas mateL.l ch,gl%'- i m;' esiiPS FBRiel

i sotopically pu??éj car%h&%- 12 |1§%?%%te§ pr evdelﬁ_)ltdif)rélla%%’ee‘}tvj}%ron radlteggt%ib%é/n when

i mpact ed by deutséikgriate X48) aeompdisds r ammunplee laypio (563 of risstopicelly puR. catpe Gass

anal ysi s magnet Ly I ein said isotopically pure
carbon C 12 isotlggio?%l%?l§én%§a%%gg ‘gérg%%gﬁt Yo by mass of said at | east one
strike plate. 3. The mass anal ysis magnet assenbly (16) of claim2, wherein

said isotopicall pure carbon. C-12 isot oppr.d ses,greater than 99. 5% by
mass of said at G eastPORE M isgesaremby USREtyEy W e oons ey
assenbly (16) of(s&)lmk Mhdokn¥d arFiapprodindicBt 12/ Bidfhs QR®). Strike plate conprises
two strike plates (46,48). 7 21 ril 2005 5. The nmass anal ysis magnet
assenbly (16) of claim2, wherein said at |east one

7. A beamline component for use in a beamline {20,22,23,30) an ion implanter

(10), said component strikeable by an ion beam (15) output by an ion source
(14) of the implanter; said component comprised of an isotopically pure
carbon-based material consisting essentially of a substantially isotopically pure
carbon C-12 isotope, for preventing neutron radiation when impacted by deuterons

extracted from the ion source (14).

8. The beamline component of claim 7, wherein said isotopically pure carbon
C-12 isotope comprises greater than 99% by mass of said beamline

component.

9. The beamline component of claim 8, wherein said isotopically pure carbon
C-12 isotope compfises greater than 99.5% by mass of said beamline

component.

10. The beamline component (16) of claim 8, wherein said beamline component
comprises an upper layer (56) of isotopically pure carbon C-12 isotopé

positioned atop a lower substrate (54).




strike plate (48) conprises an upper |layer (56) of isotopically pure carbon
C- 12 isotope positioned atop a | ower substrate (54). 6._.7T e.n%%ﬁ anal ysi s
magnet assenbly (16) of claimb5, wherein said upper Iaye?1 PB%% as a
thickness T of approximately 12 mcrons (pm. 7. A beanline conponent for
use in a beamine (20,22,23,30) an ion inmplanter (10), said conponent

stri keable by an ion beam (15) output by an ion source (14) of the

i npl anter; said conponent conprised of an isotopically pure carbon-based
mat eri al consi stllng Thsleamligd dopaientd 16w shiani(, ehéryin kBdtyppd law (56) Righe
carbon C- 12 isotope, for. preventing neutron radiation when inpacted by
deuterons extr %%Fﬁﬂﬁﬁﬁhﬂ%mﬁﬁﬁ126%?@@“&@&). 8. The beanl i ne conponent of
claim7, wherein said isotopically pure carbon GC-12 isotope conprises
greater than 99% by nmass of said beam ine conponent. 9. The beanline
conponent of claim8, wherein said isotopically pure carbon GC-12 isotope
conpri ses greater than 99.5% by mass of said beamline conponent. 10. The
beam i ne conponent (16) of claim8, wherein said beamine conponent
‘conprises an upper |ayer (56) of isotopically pure carbon C 12 isotope
positioned atop a | ower substrate (54). 8 21 April 2005 11. The beamine
“conmponent (16) of claim 10, wherein said upper |ayer (56) has a thickness
T of approximately 12 mcrons (pm. 9




